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ABSTRACT

The Environmental Radiation Monitoring Programme of the Hong Kong
Observatory entered its twenty-eighth year in 2014. This annual report
incorporates salient features of the work of the programme during 2014, including
a brief report on measurement methods and results, highlights of relevant new
work and changes.

Some stations of the Observatory’s radiation monitoring network recorded
relatively high radiation levels for a short period of time during the night of
22 October 2014. Detailed investigation revealed that the temporary increase in
ambient gamma dose rate on that night was due to natural changes in local weather.
Apart from the aforesaid case, the ambient radiation levels in Hong Kong as
measured by the radiation monitoring network in 2014 were all within the normal
background range. Traces of artificial radionuclides, namely caesium-137,
tritium, strontium-90 and plutonium-239, were detected in various environmental
and food samples. The levels of all these radionuclides were not significantly
different from those recorded in past years. Their presences were primarily
attributed to the atmospheric nuclear weapon tests between 1945 and 1980.

The Observatory has acquired a high purity germanium (HPGe) detector and
an enhanced high volume air sampler in 2014. The former has been put into
operation in 2014, enhancing the Observatory’s capability in measuring activities
of gamma-emitting radionuclides. The latter is expected to become operational
within 2015. If needed, the size of air sample can be increased by several times,
effectively shortening the measuring time during emergency.

More than four years have passed since the occurrence of the Fukushima
nuclear accident in March 2011. Due to the impact of the accident, minute
amounts of artificial radionuclides, namely radioactive iodine and caesium, were
detected in some air samples collected by the Observatory between late March and
late April 2011. Apart from that, the Fukushima nuclear accident did not bring
any long-term effect to the ambient radiation levels in Hong Kong.

Based on the measurement results in 2014, it is concluded that there was no
measurable change in the ambient radiation levels in Hong Kong, activities of
artificial radionuclides in the Hong Kong environment and foodstuffs consumed
by Hong Kong people, as compared with those before the operations of the
Guangdong and Lingao nuclear power stations.
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1. INTRODUCTION

Since 1961, the Hong Kong Observatory (HKO) has been monitoring
environmental radiation levels in Hong Kong and participating in international
programmes on environmental radiation monitoring organised by the International
Atomic Energy Agency (IAEA) and the World Meteorological Organization (WMO).

In response to the construction of nuclear power stations at Daya Bay in
Guangdong, the HKO embarked in 1983 on a comprehensive programme to monitor
the environmental radiation levels in Hong Kong before and after the power plants
commenced operation. The programme was named the “Environmental Radiation
Monitoring Programme (ERMP)”. It comprises two phases. The first phase is
known as the “Background Radiation Monitoring Programme (BRMP)” and was
conducted from 1987 to 1991 to establish the baseline radiation levels in Hong Kong
prior to the operation of the Guangdong Nuclear Power Station (GNPS) in 1994 (see
Figure 1 for location). These baseline levels would help to reflect any changes
arising from the operation of GNPS. The monitoring results can be found in the report
on the BRMP (Hong Kong Observatory, 1992).

The second phase of the ERMP, implemented since 1992, contains all the
essential features of the BRMP and with adjustments in sampling and measurement to
take advantage of the experience gained. The ERMP is an on-going programme to
detect long-term changes in environmental radiation levels in Hong Kong, if any,
particularly those arising from the operation of the GNPS and the Lingao Nuclear
Power Station (LNPS) since 1994 and 2002 respectively.

The monitoring results of the ERMP can be found in the respective annual
reports and summaries (http://www.weather.gov.hk/publica/pubrm.htm). Readers
may refer to the relevant reports for details of the sampling, measurement and quality
assurance work. From 2003 onwards, the annual reports only contain the most
salient features of the programme, including summaries of measurement methods and
results, highlights of new work, changes or measures introduced during the year.

Chapter 2 of this report describes the sampling schedule, the instruments and
methods used for measuring ambient radiation levels, radioactivity in food and
environmental samples as well as quality assurance. Measurement results of 2014
and conclusions are presented in Chapter 3.
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2. SAMPLING, MEASUREMENT AND QUALITY ASSURANCE

The emphasis of the ERMP is to monitor three major exposure pathways, namely
the atmospheric pathway, the terrestrial pathway and the aquatic pathway. In respect
of measurement, there are two major components. The first component is the direct
measurement of ambient radiation levels in Hong Kong. The second is the detection
of artificial radioactive material in the environment of Hong Kong and in the foodstuff
commonly consumed by Hong Kong people. The locations for real-time
measurement of ambient radiation in 2014 are shown in Figure 1. The other
locations for measurement of ambient gamma radiation and collection of
environmental samples in 2014 are shown in Figure 2. A summary of the sampling
and analysis programme in 2014 is given in Table 1.

2.1 Direct measurement of ambient radiation level

2.1.1 Radiation Monitoring Network

The radiation monitoring network (RMN) of the Hong Kong Observatory
comprises 12 monitoring stations distributed over the territory (Figure 1). The
network provides a comprehensive coverage for measurement of ambient gamma
radiation level in Hong Kong.

The dose rates are measured at each station continuously by a high pressure
ionization chamber (HPIC) (Reuter-Stokes Model RSS-131/RSS-131-ER
environmental radiation monitor). Data are transmitted to the Observatory
Headquarters every minute.

The hourly average ambient gamma dose rate data recorded by the radiation
monitoring stations are made available on the Internet for reference by the public.
The address of the website is:

http://www.weather.gov.hk/radiation/ermp/rmn/applet/map/rmn_hourly e.htm
2.1.2  Thermoluminescent Dosimeter Network

A thermoluminescent dosimeter (TLD) network has been in operation since the
late 1980s to measure ambient gamma doses accumulated over a long period. In
2014, the network comprises 29 fixed monitoring points over the territory (Figure 2).
The TLDs are of the lithium fluoride (LiF:Mg,Ti) and calcium fluoride (CaF2:Dy)
type (Harshaw 8807). A batch of five TLDs is placed at each site to ensure
statistical accuracy. The TLDs are replaced and read on a quarterly basis.

2.1.3 Aerial Radiation Monitoring System

The Observatory started carrying out aerial radiation monitoring in 1998. A
new Aerial Radiation Monitoring System (ARMS), manufactured by Pico Envirotec
Inc., has been put into operation since 2013. It consists of four 2.5 litres sodium
iodide (Nal) detectors that can be mounted on board a helicopter of the Government
Flying Service for measurement.
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The ARMS can operate in the plume tracking mode, which has the capability to
determine the existence and extent of any radioactive plume over Hong Kong. After
the passage of the plume, the system, operated in the ground contamination
measurement mode, can be used to identify surface areas contaminated by deposited
radionuclides.  Real-time location information, gamma spectra, spectroscopic
analysis results and gamma dose rates are displayed on board the helicopter during
monitoring operation. The system can also transmit some of the real-time
measurement data to the Observatory Headquarters through the data transmission
system of the helicopter.

The merit of ARMS is that it can be used to detect radiation levels over remote
areas and over regions inaccessible to land transportation. Every year, routine
measurements are made using ARMS to collect data of environmental radiation level
as well as to monitor the change in radiation levels against altitude.

2.14 Automatic Gamma Spectrometry System

Hong Kong Observatory has been operating the Automatic Gamma
Spectrometry System (AGSS) at Ping Chau, Mirs Bay since 1996 (Figure 1) for
providing early alert of any releases of artificial radionuclides from the nuclear power
stations. The system consists of a zinc sulphide (ZnS) coated plastic scintillator, a
high purity germanium (HPGe) detector and a Nal detector. It continuously collects
airborne particulates on a rotating filter drum and gaseous iodine in a carbon cartridge.
The flow rates of the filter drum and carbon cartridge are around 30 m*/hour and
4 m’/hour respectively. The carbon cartridge is replaced automatically at weekly
intervals. Alpha and beta activities of the particulates are measured by the ZnS
scintillator and then calculated. Gamma rays emitted by the particulates are
measured by the HPGe detector and analysed automatically by a gamma spectrometry
analyses software. The iodine-131 activity is measured by the Nal detector on the
carbon cartridge.

Data of alpha and beta activities, iodine-131 activity, as well as results of gamma
spectrometry analysis are transmitted to the Observatory Headquarters every 5 to 15
minutes.
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2.1.5 Mobile Radiation Monitoring Station

The Mobile Radiation Monitoring Station (MRMS) is set up inside a radiological

survey vehicle.

use in routine and emergency radiological surveys.

It is equipped with portable and specially designed instruments for
Major instruments are listed

below:
Instrument Location Usage
High Volume Air Sampler Installed inside the Air is drawn from outside

(Hi-Q Environmental Products)
(flow rate at about 54 m*h™")

Radioiodine Sampler
(Hi-Q Environmental Products)
(flow rate at about 4.8 m’h™")

vehicle

into the samplers through an
inlet on the vehicle roof.

Gamma Dose Rate Probe
(Seibersdorf SSM1-07)

Installed on the vehicle
roof

The probe is connected to a
portable survey meter inside
the vehicle so that staff
inside the vehicle can
continuously take readings
of the ambient gamma dose
rate outside the station.

Portable Survey Meter
(Seibersdorf SSM-1)

Portable High Pressure Ionization
Chamber (HPIC)

(Reuter-Stokes
RSS-131/RSS-131-ER)

Surface Contamination Monitor
(Berthold Technologies LB-124)

Portable Gamma Spectrometric
Analysis Module (Canberra
In-Situ Object Calibration
System/HPGe)

The instruments are
stored inside the vehicle
and will be transported
to survey site for
measurements.

Equipped with Geiger
Miiller tube to measure
ambient gamma dose rate.

To measure the ambient
gamma radiation level. At
each measurement location,
staff will mount the sensor
of the HPIC at 1 metre
above ground for
measurement.

Equipped with a ZnS
scintillator.  Staff uses the
Surface Contamination
Monitor to take alpha, beta
and gamma surface
contamination measurements
at 1 cm above the surface.

For ambient gamma
spectrometric analysis at
survey location.

In addition, meteorological instruments are also installed on the vehicle roof to
collect weather data like wind speed, temperature and humidity.

The radiological survey vehicle is deployed for routine radiological survey,

collection of samples and emergency drills.

It also pays regular visits to selected

locations in Hong Kong to collect environmental radiation data.
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2.1.6  Upper-air Radioactivity Soundings

Radioactivity in the upper atmosphere is measured at King’s Park by
radioactivity sensors attached to balloon-borne radiosondes (Model Vaisala RS92).
The radioactivity sensor (Model Vaisala NSS921) comprises two Geiger-Miiller (GM)
tubes: a gamma-only tube, which measures only gamma radiation, and a
gamma-plus-beta tube, which measures gamma as well as beta radiation of energy
higher than 0.25 MeV. Data from the radioactivity sensor is transmitted back and
processed by the upper-air sounding system at the ground station.

The Observatory carries out regular radioactivity soundings under different
weather conditions each year to collect data of the variation of radiation levels with
altitudes.

2.2 Collection of food and environmental samples
2.2.1 Atmospheric Samples
Atmospheric samples, including airborne particulates, wet deposition
(precipitation), total deposition (wet plus dry deposition), gaseous iodine and water

vapour, are collected under ERMP. The sampling equipment and method are listed
below:

Atmospheric | Sampling Equipment Flow Sampling Method
Samples Rate
Airborne High Volume Air Sampler | Typically | Airborne particulates are
Particulates (Hi-Q Environmental set at collected from a filter paper
Products Model 4200 17 m*h! installed inside the High Volume
AFC-BRL-KIT/230 and Air Sampler.
Hi-Q Environmental
Products Model
BRL-3000M)
Wet A carboy fitted with a top - During the dry season, three sets
Deposition funnel. of carboys and funnels are used
at each location for collection of
sufficient amount of rain for
measurement.
Total A stainless-steel pan of - Samples are collected at weekly
Deposition 260 mm diameter filled interval.
with distilled water.
Gaseous Sampled through a silver Typically | The cartridge is collected and
Iodine impregnated zeolite set at replaced weekly.
cartridge fitted inside a 2.5 m’h’!
radioiodine sampler (Hi-Q
Environmental Products
Model CMP-0523CV/230).
Water Collected using a gaseous | Typically | Sampling is done intermittently
Vapour effluent sampler (Pylon set at during a week-long period
Electronics Inc. Model 0.12 m’h" | randomly selected in each
VFP-20) with a drierite calendar month, until the overall
cartridge. collection time reaches 36 hours
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Airborne particulates and wet depositions are regularly collected at King’s Park,
Sha Tau Kok and Yuen Ng Fan (Figure 2) at weekly intervals. In addition,
equipment is also installed at the other nine radiation monitoring stations for
collecting atmospheric samples during emergency. Total deposition, gaseous iodine
and water vapour are also collected at King’s Park.

2.2.2 Food Samples

Terrestrial and aquatic food samples typical of the diet of the local population
are collected at main distribution points, wholesale markets and from enlisted
suppliers. Particular attention has been given to food produced locally and in
Shenzhen.

2.2.3 Drinking Water, Underground Water and Sea Water

Treated drinking water is collected from distribution taps at Kowloon and Tuen
Mun as well as the treatment works at Shatin, Tuen Mun and Yau Kom Tau (Figure 2).
Untreated or raw drinking water is collected from the High Island Reservoir, the
Plover Cove Reservoir, the Muk Wu B Pumping Station and the treatment works at
Shatin, Tuen Mun and Yau Kom Tau (Figure 2). Both treated and untreated
drinking water samples are collected once every three months by staff of the Water
Supplies Department. The drinking water samples are passed to the Observatory for
radiological measurements.

Tuen Mun Treatment Works was under maintenance during the period from
January to March of 2014. Au Tau Treatment Works, as a replacement, provided
drinking water to the concerned area during the maintenance period. As such, staff
of the Water Supplies Department collected drinking water samples from Au Tau
Treatment Works to replace those from Tuen Mun Treatment Works during the first
quarter of 2014.

Yau Kom Tau Treatment Works was under maintenance during the period from
September to December of 2014. Tsuen Wan Treatment Works, as a replacement,
provided drinking water to the concerned area during the maintenance period. As
such, staff of the Water Supplies Department collected drinking water samples from
Tsuen Wan Treatment Works to replace those from Yau Kom Tau Treatment Works
during the fourth quarter of 2014.

Underground water is collected at six locations (Figure 2), namely Cheung Hong
Estate (Tsing Yi), Kwan Lok San Tsuen (Yuen Long), Wan Tsui Estate (East Hong
Kong Island), Wah Fu Estate (Pokfulam), Fu Shan Estate (East Kowloon) and Ching
Leung Nunnery (Tuen Mun) with assistance from the Housing Department, the
respective estate management and the nunnery personnel.

Each quarter, with the assistance from the Environmental Protection Department,
sea water is sampled alternately at two of four routine sampling locations. The four
routine sampling locations are over the eastern part of the coastal waters of Hong
Kong (Figure 2), namely waters off Waglan Island, Basalt Island, Tai Long Wan and
Port Island. At each location, samples are collected at three depths — the upper level
(2.5 metres underneath the surface), the middle level (equidistant from the surface and
the seabed) and the lower level (2.5 metres above the seabed). Suspended
particulates in sea water are collected by filtering the sea water samples through a
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membrane filter.
2.2.4 Land Soil and Sediments

Land soil is sampled at 39 designated sites throughout the territory. Each site is
sampled once every five years. At each site, samples were collected from two layers,
the upper layer from the surface to 15 cm deep and the lower layer from 15 cm to
30 cm deep. In 2014, land soil samples were collected from Pokfulam Reservoir,
Lower Aberdeen Reservoir, Deep Water Bay, Tai Tam Reservoir, Cape D’Aguilar,
Ngau Tau Kok Service Reservoir and Shek Lei Pui Reservoir (Figure 2).

Intertidal sediments are sampled quarterly at three locations along the coast of
Hong Kong (Figure 2), namely Pak Sha Wan, Tsim Bei Tsui and Sha Tau Kok. Two
layers are taken at each sampling point, the upper layer from the surface to 15 cm
deep and the lower layer from 15 cm to 30 cm deep. Sampling of seabed sediments
is carried out annually with the assistance of the Civil Engineering and Development
Department at four locations (Figure 2), namely Tai Tan Hoi, Lung Ha Wan, Picnic
Bay and Western Anchorage.

The sampling and analysis programme in 2014 is summarized in Table 1 and 2.

2.3 Measurement of food and environmental samples in laboratory

After treatment, all radioactivity measurements of food and environmental
samples are carried out in the Radiation Laboratory at King’s Park. A list of the
major artificial radionuclides routinely monitored is given in Table 1. Each sample,
depending on the sample type and measurement objective, will go through one or
more of the following analyses:

(a) Gamma spectrometry analysis

The activities of gamma-emitting radionuclides are determined by using a
gamma spectrometry system which originally consists of five
liquid-nitrogen-cooled high purity germanium (HPGe) detectors. Two
detectors were manufactured by Canberra, two by Ortec and the remaining
one by Tennelec. In 2014, the Observatory has implemented and put into
operation a new HPGe detector manufactured by Ortec and cooled by
electric system, complementing the existing liquid-nitrogen-cooled
detectors.

(b) Liquid scintillation counting
The radioactivity of tritium® is measured by a liquid scintillation counting
system (TriCarb® 3170 TR/SL) manufactured by Perkin Elmer.

[TTritium is primarily produced naturally by cosmic rays entering the atmosphere or
generated during atmospheric nuclear weapon tests conducted from 1945 to 1980. A
small amount is also produced during the operation of nuclear power stations (UNSCEAR
2008).]

(c) Low-level gross beta counting
The radioactivity of strontium-90 is measured by a low level alpha-beta
counting system (Berthold LB770-2).
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(d) Alpha spectrometry analysis
The radioactivity of plutonium-239 is measured by an alpha spectrometry
system (EG&G Ortec OCTETE PC).

A summary of key measurement parameters, including sample size, counting
time and detection limits, are given in Table 3.

2.4 Comparison between BRMP and ERMP measurement results

Among the radiation measurement works described in Section 2.1 to 2.3, some of
the radiation monitoring stations, the Automatic Gamma Spectrometry System as well
as radiological measurements of some of the environmental and food samples had not
yet started operation during the BRMP 5-year period. Hence, for the measurement
results from these systems or samples, no corresponding BRMP ranges are available
as background reference.

Despite this, during the years of operation since the start of the second phase of
ERMP in 1992, results of BRMP-covered radiation measurement of ambient radiation
levels and activities of artificial radionuclides suggested that there had been no
material changes in the overall environmental radiation levels in Hong Kong as a
result of the operation of the nuclear power plants. On this basis, for radiation
measurement without BRMP reference values (i.e. measurement started after the
second phase of ERMP), the range of values in the first five years of measurement
were adopted as the reference range in this report. This reference range, being
closest to the BRMP period in time, can effectively be taken as the approximate
baseline level of that radiation measurement in the absence of visible influences from
other variables.

2.5 Quality assurance

Since 1989, the Observatory has been participating in inter-laboratory
comparison exercises and proficiency tests organized by international and national
organizations (Hui et al., 2007), namely the International Atomic Energy Agency
(IAEA), the National Physical Laboratory of the United Kingdom (NPL), the World
Health Organization (WHO) and the China Institution for Radiation Protection
(CIRP).

In June 2014, the Observatory participated in the laboratory proficiency test
organized by CIRP for the measurement of gamma radioactivity in soil, milk powder
and water samples. In October of the same year, the Observatory also participated in
the inter-laboratory comparison organised by the Government Laboratory on the
radioactivity measurement of caesium-134 and caesium-137 in a milk powder sample.
Details can be found in Section 3.1.8.

Other than inter-laboratory comparison exercises and proficiency tests, the
quality of the environmental radiation monitoring results in Hong Kong is also
assured through internal quality assurance procedures. To enhance the management
efficiency and quality of its radiation measurement work, the Hong Kong Observatory
Radiation Laboratory adheres to a high standard of radiation measurement services
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based on the International Organisation for Standardization ISO 9001:2008.
Accreditation for the ISO 9001:2008 was obtained in early 2009.

The certification body will conduct annual surveillance audits of the Radiation
Laboratory to ascertain that its radiation measurement services meet the requirements
for the continuation of ISO 9001:2008 certification. The quality radiation
measurement services provided by the Radiation Laboratory were reaffirmed upon
successfully passing the Annual Surveillance Audit in February 2014.

3. RESULTS AND CONCLUSION

3.1 Results
3.1.1 Radiation Monitoring Network

The annual average ambient gamma dose rates and ranges of 1-minute averages
recorded by the RMN in 2014 are tabulated in Table 4a.

Since the operation of the RMN, temporal changes in the radiation level recorded
at the stations are typically a few per cent in seasonal variations. During rainy
condition or episodes of tropical cyclone affecting Hong Kong, the variations can be
significantly larger and the radiation level may even be a couple of times higher than
the level at other times.

The most significant change in the ambient gamma dose rate in 2014 was
recorded on 22 October. On that night, Hong Kong was affected by localized heavy
rain. The 1-minute average dose rates at Yuen Ng Fan and King’s Park rose to
0.328 uGy/h and 0.304 nGy/h respectively, which were about 1.8 and 1.2 times above
their respective mean values of the year. Besides, 0.328 uGy/h was also the highest
I-minute average value recorded since the start of the second phase of the ERMP in
1992.

Fluctuations in readings were also observed at some other radiation monitoring
stations on that night. Studies show that ambient radiation level rises under rainy
situation. It may be due to the fact that rain usually brings natural airborne
radionuclides in the atmosphere down to the ground (Wong et al. 1996, UNSCEAR
2000). Despite this, rain water samples collected at King’s Park during the rain
episode on 22 October 2014 were analyzed to find out whether there were any
artificial radionuclides. Measurement results indicated that no artificial
radionuclides could be detected. This fully demonstrates that the variation of
ambient gamma dose rate in this case was due to natural changes in local weather.

Further information can be found in “Observatory’s Blog” at the following
website:

http://www.weather.gov.hk/blog/en/archives/00000166.htm
3.1.2 Thermoluminescent Dosimeter Network

The annual average, standard deviation and variation of gamma dose rates
measured at each of the TLD stations in 2014 are listed in Table 4b. The gamma
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dose rates recorded at all stations were found to be within the BRMP range.
3.1.3 Aerial Radiation Monitoring System

In February 2014, a background measurement in the ground contamination
measurement mode was conducted by ARMS over Ping Chau. The measurement
height followed terrain, maintained at a height of about 100 metres above the ground.
No artificial radionuclides were detected and measurement results obtained were
similar to those in the past. Figure 3 shows the ambient radioactivity count rates
over the area on the day of measurement.

In 2014, the Observatory used the ARMS in plume tracking mode to carry out
measurements in various locations and in different months for probing the vertical
radiation level profiles. Measurement flights took place over Mirs Bay in January,
May, July and November, over High Island Reservoir in July, over Pak Sha O and Sai
Kung in October as well as over Plover Cove Reservoir in November. The helicopter
rose from about 100 metres up to about 1000 metres above sea level to measure the
change of radiation levels against altitude. No artificial radionuclides were detected.
Figures 4 to 6 depict the vertical radiation level profiles over Mirs Bay, Pak Sha O,
Sai Kung, High Island and Plover Cove Reservoir.

Similar to past observations, the count rates over waters of Mirs Bay, High Island
Reservoir and Plover Cove Reservoir showed no significant changes with height and
reflected basically the background radiation levels.

As to the vertical radiation level profiles over Pak Sha O and Sai Kung, similar
to past observations, the count rates measured near land surface were significantly
higher than those measured over the sea surface, as rocks and soil contained more
radioactive substances than sea water. The count rates over land decreased rapidly
with height before reaching a level close to those measured over the sea.

Comparing the measurement results in different months, the count rates in
January, October and November (surface winds were north to northeasterlies) were
generally higher than those in May and July (surface winds were then south to
southwesterlies). The reason could be due to more natural radioactive substances
associated with continental airstream of the northeast monsoon in autumn and winter,
as compared with those associated with maritime airstream of the southwest monsoon
in summer.

3.1.4 Automatic Gamma Spectrometry System

Results obtained by the AGSS in 2014 are given in Table 5. No artificial
radionuclides were detected in the year and all results were within ranges of
environmental radiation levels.

3.1.5 Mobile Radiation Monitoring System
Four measurements of cosmic radiation were carried out at Plover Cove in 2014.

The average gamma dose rates ranged from 0.033 to 0.037 pGy h™! (Table 6), close to
those measured in previous years.
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3.1.6  Upper-air Radioactivity Soundings

Four radioactivity soundings were made in 2014. The weather conditions during
these soundings were: fine with light westerly winds at the surface on 27 March; fine
with light westerly winds at the surface on 31 July; cloudy with moderate
southeasterly winds at the surface on 4 September; fine with light easterly winds at
the surface on 22 December.

Figure 7 shows the average vertical profiles of atmospheric radioactivity from the
four upper-air radioactivity soundings in 2014. The data analysis results obtained
were similar to those of past years (Li et al. 2007).

3.1.7 Food and Environmental Samples

A total of 418 food and environmental samples were collected in 2014. The
results of gamma spectrometry analyses, trittum measurements, strontium-90
measurements and plutonium-239 measurements are shown in Tables 7, 8, 9 and 10
respectively.

All radioactivity data are decay-corrected to the date of sampling. Where
sampling is done over an extended period (for instance a week or a month), decay
correction is made with reference to the mid-point of the sampling period.

Only results pertaining to measurable activities of artificial radionuclides are
included in all tables. For ease of reference, a summary of measurement results in
2014 for the major sample types according to different pathways is given in Table 11.

(a) Gamma Spectrometry Analyses

Traces of caesium-137, an artificial gamma-emitting radionuclide, were
detected in some food, soil and sediment samples in 2014. The measured
activities in these samples were all within the corresponding ranges of BRMP
values. The samples included seafood, land soil, intertidal sediment and seabed
sediment. Caesium-137 was detected in such sample types during BRMP and
ERMP so far (Wong et al. 2003). The presence of the radionuclide in
environmental and food samples could generally be attributed to the remnants of
fallout from atmospheric nuclear weapon tests conducted from 1945 till 1980
(UNSCEAR 2008).

(b) Tritium

Very small amounts of tritium were detected in some atmospheric, water
and food samples in 2014. The measured activities in these samples were all
within the baseline radiation levels. The samples include water vapour in air,
wet deposition, total deposition, underground water, sea water, drinking water,
bottled water, fruits, rice, milk, vegetables, poultry, meat, seafood and seaweed.
The source of tritium in the samples was attributable primarily to the natural
cosmogenic processes with small contribution from the remnants from
atmospheric nuclear weapon tests (UNSCEAR 2008).
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(¢) Strontium-90

Traces of strontium-90 were detected in some atmospheric, food and soil
samples in 2014. The activities in these samples were within the baseline
radiation levels. The samples included airborne particulates, wet deposition,
total deposition, land soil, rice, milk, vegetables, fruits, poultry, meat, seafood,
and suspended particulate in sea water. Strontium-90 was detected in such
sample types in both BRMP and ERMP. The radionuclide’s presence was also
primarily attributable to atmospheric nuclear tests in the past (UNSCEAR 2008).

(d) Plutonium-239

Minute amounts of plutonium-239 were detected in some intertidal
sediment and seabed sediment samples in 2014. The measured activities in
these samples were all within the BRMP range. Fallout from past atmospheric
nuclear weapon tests could again be the major source of plutonium-239
(UNSCEAR 2008).

3.1.8 Results of Laboratory Measurement Comparisons

In June 2014, the Observatory participated in the laboratory proficiency test
organized by CIRP for the measurement of activities of gamma-emitting
radionuclides in soil, milk powder and water samples. CIRP released the test results
in February 2015, indicating that the instruments and analysis methodology employed
by the Observatory and other participants can meet the needs of emergency radiation
monitoring. Observatory’s measurement results are given in Tables 12a to 12c.

In October 2014, the Observatory participated in the inter-laboratory comparison
organised by the Government Laboratory on the measurement of caesium-134 and
caesium-137 activitiess in a milk powder sample. Observatory’s measurement results
are given in Tables 13.  Government Laboratory’s report released in November 2014
revealed that the results as measured by the Observatory were generally in good
agreement with those reported by the other participants.

3.2 Conclusion

During the night of 22 October 2014, some stations of the Observatory’s
radiation monitoring network recorded relatively high radiation levels for a short
period of time due to rainy weather. Apart from that, the ambient gamma dose rates
recorded over various parts of the territory in 2014 were within the baseline radiation
levels. As in the past years, traces of artificial radionuclides, namely caesium-137,
tritium, strontium-90 and plutonium-239, were detected in various environmental and
food samples. The levels of all these radionuclides were not significantly different
from those recorded before the Guangdong Nuclear Power Station and Lingao
Nuclear Power Station came into operation.

It can be inferred from the above results that the Fukushima nuclear accident in
Japan did not bring any long-term effect to the ambient radiation levels in Hong Kong.
According to World Health Organization (World Health Organization 2013), no
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discernible increase in health risks from the Fukushima nuclear accident is expected
outside Japan, too. In addition, the report released by the United Nations Scientific
Committee on the Effects of Atomic Radiation (UNSCEAR 2014) also revealed that
radiation exposures in neighbouring countries and the rest of the world resulting from
the accident were far below those received in Japan. The levels of estimated dose
would be of no consequence for the health of individuals.

It is concluded that in 2014 there was no measurable change in ambient radiation
levels and in activities of artificial radionuclides in the Hong Kong environment and
foodstuffs consumed by Hong Kong people.
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Table 1. Summary of the sampling and analysis programme in 2014

’ ¥ RE A 2
BEAKER N S N&%ﬁfﬁ Ef éi*ﬁ@%g gxz%ﬁ};
Sample type Sampling location umber o ypeo ampling
location analysis frequency

BEiEME RS Ambient Gamma Radiation

ISy =& PN Ping Chau, 12 & v — i
Gamma dose rates &P Tap Mun, 1-minute interval
=HH Kat O,

VDUEFS Sha Tau Kok,
JC1#E Yuen Ng Fan,
KEE Tai Mei Tuk,
J2EIH Tsim Bei Tsui,
i Kwun Tong,
P57&5 Sai Wan Ho,
49 King’s Park,
#E1H Cape D’Aguilar,
g Chek Lap Kok

RIEMELIE N Ping Chau, 29 s v = quarterly
Cumulative gamma F&FY Tap Mun,
doses =¥ Kat O,

JCF3E Yuen Ng Fan,
7H7KE Clear Water Bay,
PEE Sai Kung,

KEE Tai Mei Tuk,
%70 Wu Kai Sha,
#5805 Cape D’Aguilar,
VDUEFS Sha Tau Kok,
vPH Shatin,

#HI#E Kwun Tong,
BHEE Shau Kei Wan,
Kiff Tai Po,

-+ King’s Park,
. Happy Valley,
Ze/K& Deep Water Bay,
FHZ4HE Shek Lei Pui,

B E1tE Chi FuFa Yuen,
1748 Fanling,

Z5# Tsuen Wan,

faf Shek Kong,

M Cheung Chau,
JCEH Yuen Long,
KfEF Tai Lam Chung,
J381H Tsim Bei Tsui,
Y Tuen Mun,

g Chek Lap Kok,
FHAX Tsing Yi
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Table 1. (cont’d)
H L= =
A Hy A tREE H waroiE bl Hﬂ%ﬁ$
Sample type Sampling location Number of Type of Sampling
location analysis frequency
KEAEZA Atmospheric Samples
KATEE A King’s Park, 3 e v, HHE(EE— ) weekly
Airborne particulate vbUEFS Sha Tau Kok, #5-90 Sr-90, (bulked monthly)
TCF#4 Yuen Ng Fan §$£-239 Pu-239 | (HERANETIETT
Weekly sample for y
analysis only)
BIEY(EERR) FEAH King’s Park, 3 Sy, i H-3, | &8 (BE—HAES
Wet deposition VDUEFE Sha Tau Kok, $5-90 Sr-90, #1) weekly (bulked
(precipitation) TCF1E Yuen Ng Fan $£-239 Pu-239 | monthly for analysis)
LEY FEAH King’s Park 1 Sy, i H-3, | &8 (BE—HAES
Total deposition $5-90 Sr-90, #T) weekly (bulked
$£-239 Pu-239 | monthly for analysis)
RARH HEAH King’s Park 1 mE v 8 weekly
Gaseous iodine
KRIKIER, A9 King’s Park 1 i H-3 H monthly
Water vapour in air
HrTEIREAS Terrestrial Samples
&K Rice At Mainland 1 gy, /i H-3, | &= quarterly
£8-90 Sr-90
R (ZH ) 73l Shenzhen, 2 &y, i H-3, | B3F quarterly
Pasteurized milk VDEEFE Sha Tau Kok £5-90 Sr-90
¥ Choi sum HE Mainland, 2 gy, i H-3, | &2 quarterly
AHr Local $85-90 Sr-90
32 Pak choi A3t Mainland, 2 Mgy, 7 H-3, | 528 quarterly
AHr Local $#5-90 Sr-90
Z % Banana A, Mainland 1 Mgy, 7R H-3, | 528 quarterly
£8-90 Sr-90
4% Lychee A Mainland 1 &y, M H-3, | EZ summer
#8-90 Sr-90
#HA% Mandarin A, Mainland 1 &y, f H-3, | AkENALZE autumn
$H-90 Sr-90 and winter
HEF Sugar cane A, Mainland 1 gy, i H-3, | &2 spring
#H-90 Sr-90
#ZE Chicken A3t Mainland, 2 Mgy, 7 H-3, | 528 quarterly
AHr Local $#5-90 Sr-90
18 Duck AJHf, Mainland 1 &y, /i H-3, | = quarterly
£8-90 Sr-90
414 Beef Al Mainland 1 Mgy, i H-3, | &2 quarterly
#8-90 Sr-90
FEHT Pig’s liver A Mainland, 2 gy, i H-3, | &2 quarterly
AHr Local $85-90 Sr-90
5#1A Pork A Mainland, 2 gy, i H-3, | &2 quarterly
AHr Local $#5-90 Sr-90
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Table 1. (cont’d)
Po— T WEEE | v R
Sampling location Number of Type of Sampling
Sample type location analysis frequency
+i% F4AH King’s Park, 39 & v, B S
(EERTE) | 7PH Shatin, $8-90 Sr-90, | FFEREE—K
Land soil PEE Sai Kung, $£-239 Pu-239 | Each location is
(upper and 7&7KE Clear Water Bay, sampled once

lower level)

HEK[EPE High Island West,

B'H /K[ High Island East,

L[] Pak Tam Au,

5B Pak Sha O,

Kifi Tai Po,

#7348 Fanling,

vDUEFE Sha Tau Kok,

KZEES Tai Mei Tuk,

JP97KHE Shing Mun Reservoir,

Z57# Tsuen Wan,

KHEF/KI#E Tai Lam Chung Reservoir,
FHIEEER; Castle Peak Power Station,
JCEH Yuen Long,

J2E&1H Tsim Bei Tsui,

F# Shek Kong,

5o H IS EEE Y)E Kadoorie Farm and
Botanic Garden,

M Cheung Chau,

B Y & Lamma Island,

FEJN Peng Chau,

$REEE Silvermine Bay

BJF Tung Chung,

HEE/KIE Shek Pik Reservoir,

KB Tai O,

FJE Pak Nai,

F&FY Tap Mun,

=H Kat O,

M Ping Chau,

HE . Happy Valley,

SEELMIKH#E Pokfulam Reservoir*,
HEHEF N 7KIE Lower Aberdeen Reservoir*,
E/K# Deep Water Bay*,

FIE7KIE Tai Tam Reservoir*,

#E81H Cape D'Aguilar*,

A-GEANC/KEE Ngau Tau Kok Service

Reservoir*,
HELEJKIE Shek Lei Pui Reservoir*

every 5 years.

* 2014 FEERER
B

* locations
sampled in
2014
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Table 1. (cont’d)
A A HRBE | IHORG | gy Sampling
Sample type Sampling location Numbfer Type o.f frequency
of location | analysis

JKBEHEZAS Aquatic Samples
B /K (B R E) SLEERC/KE 5 & v, 92 quarterly
Drinking water (treated) Kowloon distribution tap, 7 H-3

FECKE

Tuen Mun distribution tap,

VD HE 7K

Shatin Treatment Works,

o P K g/ TR K )

Tuen Mun / Au Tau Treatment

Works®),

SHFH TR K R 558 8 /K g

Yau Kom Tau / Tsuen Wan

Treatment Works®
B 7K CREC R ER) B HKE 6 & v, 92 quarterly
Drinking water (untreated) | High Island Reservoir, i H-3

R 7K

Plover Cove Reservoir,

A B 7K

Muk Wu B Pumping Station,

VD HE KR

Shatin Treatment Works,

o Y K T/ T B R K )

Tuen Mun / Au Tau Treatment

Works™®,

SHH R /K /25 78 T /K @

Yau Kom Tau / Tsuen Wan

Treatment Works®
FESE /K (ZEEE/K) A Local 1 s v, &= quarterly
Bottled water (Distilled) i H-3
TESEK (B 2R 7K) ZKHh Local 1 e v, HZF quarterly
Bottled water (Mineral) i H-3
H R K EFF Cheung Hong Estate, 6 e v, HA yearly
Underground water #%8E At Kwan Lok San Tsuen, M OH-3

RG0S Wan Tsui Estate,

FEE 1l Wah Fu Estate,

ZE TS Fu Shan Estate,

SH 238 Ching Leung Nunnery
KB ~ HE R EE) | B E Waglan Island, 4 e v, 5% quarterly
Sea water (upper, middle A Basalt Island, i H-3
and lower level) AR Tai Long Wan,

7MW Port Island
TE/K R AT B E Waglan Island, 4 M v, HZ quarterly
(L8~ TER{EE) KA Basalt Island, #5-90
Suspended particulate in AR Tai Long Wan, Sr-90,
sea water (upper, middle FM Port Island $£-239
and lower level) Pu-239
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Table 1. (cont’d)
5 H FE R HER
AR HE thRGE H par ik bl ESUF%‘/FEﬁ
S 1 S ling locati Number of Type of Sampling
ample type amphng focation location analysis frequency
JKEEEEA Aquatic Samples
KA ZN 2 % vy, mH-3, | F quarterly
Aristichthys nobilis Shenzhen, #8-90 Sr-90,
(Big-head carp) TCEA $£-239 Pu-239
Yuen Long
= KT 3 M v, fiH-3, | % quarterly
Nemipterus japonicus Daya Bay, #8-90 Sr-90,
(Melon coat) HARLIE $£-239 Pu-239
Seas west of Hong Kong,
7K
Hong Kong Waters
A-fifk PACEY: 3 5 v, i H-3, | % quarterly
Platycephalus indicus Daya Bay, $8-90 Sr-90,
(Bartail flathead) FAELIEEE $£-239 Pu-239
Seas west of Hong Kong,
K
Hong Kong Waters
= REnE 3 M v, fiH3, | 2 quarterly
Trichiurus haumela Daya Bay, #8-90 Sr-90,
(Hair tail) HALIE $£-239 Pu-239
Seas west of Hong Kong,
7K
Hong Kong Waters
=R AR DAPE R 2 % v, 7 H-3, | &% quarterly
Portunus sanguinolentus Seas west of Hong Kong, #8-90 Sr-90,
(Three-spotted crab) kK #£-239 Pu-239
Hong Kong Waters
okl A DAPE R 2 e vy, M H-3, | &% quarterly
Metapenaeopsis barbata Seas west of Hong Kong, #8-90 Sr-90,
(Fire prawn) T, $£-239 Pu-239
Hong Kong Waters
B RInE 3 M v, fiH-3, | B2 quarterly
Loligo edulis Daya Bay, #8-90 Sr-90,
(Squid) AR LAPE I $£-239 Pu-239
Seas west of Hong Kong,
K
Hong Kong Waters
£ FEAE/Kis, Hong Kong Waters 1 e v, 7 H-3, | 2 quarterly
Sepia spp. #8-90 Sr-90,
(Cuttlefish) #£-239 Pu-239
i} £ Cheung Chau, 2 e v, 7 H-3, | &= quarterly
Tapes philippinarum 583 Tolo Harbour #8-90 Sr-90,
(Clam) #£-239 Pu-239
H0 £ Cheung Chau, 3 ey, M H-3, | = quarterly
Perna viridis {883 Tolo Harbour, #8-90 Sr-90,
(Green-lipped mussel) KEG# Daya Bay $£-239 Pu-239
B E FEA/KiE, Hong Kong Waters 1 e v, 7 H-3, | &= quarterly
Babylonia formosae $%8-90 Sr-90,
(Gastropod) #£-239 Pu-239
gk %R Po Toi O 1 % v, mH-3, | £FREFR
Ulva lactuca $5-90 Sr-90, winter and
(Sea lettuce) $£-239 Pu-239 spring
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F1. &)
Table 1. (cont’d)
AR ke 2 H wariiEhill HSUF%‘Eﬁ
Sample type Sampling location Numb?r of Type O.f Sampling
location analysis frequency
TKBBRE A Aquatic Samples
_e 527 Tolo Harbour 1 e v, 7 H-3, | %2 winter
Enteromorpha prolifera $8-90 Sr-90,
(Sea hair) #£-239 Pu-239
B SHEEE Po Toi Island 1 g vy, M H-3, | £Z winter
Porphyra dentata #8-90 Sr-90,
(Red algae) $£-239 Pu-239
FEBEREE LR Po Toi O 1 ME v, MH3, | KERESE
Sargassum hemiphyllum #8-90 Sr-90, winter and
(Brown algae) $£-239 Pu-239 | spring
W L(EE R TE) /0 Pak Sha Wan, 3 & v, 5% quarterly
Intertidal sediment 2EIH Tsim Bei Tsui, #£-239 Pu-239
(upper and lower level) YbEEFY Sha Tau Kok
TEIRIUE) K#EE Tai Tan Hoi, 4 5 v, B yearly
Seabed sediment HEW# Lung Ha Wan, #£-239 Pu-239
ZH & Picnic Bay,
PEIERE AR Western Anchorage

A
al.

(D) HFEAKRRAE—Z—E—HE= S TEE - MEEAKR Y LA S P TR KR At B K 2 -
Bt ABE Y TAE AN B = — PO — R AE VGRS KBRS > DALV AC E HF I8 KRR AT il BRI KBRS -

() CHMEUE KB —E—TUESL A B+ ETHEE > EEEKRR LU A B KR B K 4a s

& - Al - KBSBHY LIE A BN B — TSR

. N

Note:

e

=5

IEZKREUEE - DLACE A S BRI /K R A B B 7K

(1) Tuen Mun Treatment Works was under maintenance during the period from January to March of 2014. Au Tau Treatment

Works, as a replacement, provided drinking water to the concerned area during the maintenance period. As such, staff of

the Water Supplies Department collected drinking water samples from Au Tau Treatment Works to replace those from

Tuen Mun Treatment Works during the first quarter of 2014.

(2) Yau Kom Tau Treatment Works was under maintenance during the period from September to December of 2014. Tsuen

Wan Treatment Works, as a replacement, provided drinking water to the concerned area during the maintenance period.

As such, staff of the Water Supplies Department collected drinking water samples from Tsuen Wan Treatment Works to

replace those from Yau Kom Tau Treatment Works during the fourth quarter of 2014.
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Table 2. Summary of food samples in 2014

%1 Type

HrBE Location

R A B H

No. of samples collected

BRI =)

FoR Rice Mainland (Pearl River Delta) 3
4458 85) Pasteurized 231l Shenzhen 4
milk VDUEFE Sha Tau Kok 4
ez H1)) 4
¥» Choi sum Mainland (Shenzhen)
AHE Local 4
PN 4
32 Pak choi Mainland (Shenzhen)
At Local 4
e Pt (B o
A% Banana Mainland ((Guan;dong) 4
4% Lychee A#r Mainland 1
. P (B ER
fiif# Mandarin orange Mainland (E}uang)gdong) 2
e Pt (5
HIE Sugar cane Mainland ((Guan;dong) !
=S H1)) 4
#E Chicken Mainland (Shenzhen)
At Local 4
Pt I
1 Duck Mainland (Shenzhen) 4
44 Beef A#r Mainland 4
o . Pt (B ER) 4
FEHT Pig’s Liver Mainland (Guangdong)
ZHh Local 4
- HE(BEED) 4
¥ 1A Pork Mainland (Guangdong)
At Local 4
KE Aristichthys nobilis 7531 Shenzhen 3
(Big-head carp) JLEH Yuen Long 3
Kui# Daya Bay 1
JAN= Nemipterus japonicus EAELIPEE 1
(Melon coat) Seas west of Hong Kong
7 #/KI8, Hong Kong Waters 3
Kui# Daya Bay 1
Ak Platycephalus indicus EAELITE R |
(Bartail flathead) Seas west of Hong Kong
7 7Ki5; Hong Kong Waters 3
Kui# Daya Bay 1
¥ Trichiurus haumela H AL |
(Hair tail) Seas west of Hong Kong
T A/KIE, Hong Kong Waters 3
=% A DAPE R 1
Portunus sanguinolentus Seas west of Hong Kong
(Three-spotted crab) F /K Hong Kong Waters 3
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Table 2. (cont’d)

, . WEREAEE
1T
K Type $E: Location No. of samples collected
ok EBLAFE, 1
Metapenaeopsis barbata Seas west of Hong Kong
(Fire prawn) E /K, Hong Kong Waters 3
Aon# Daya Bay 1
ik Loligo edulis EAELIGEE 1
(Squid) Seas west of Hong Kong
/K Hong Kong Waters 3
f Sepia spp. (Cuttlefish) E /K, Hong Kong Waters 3
W3 Tapes philippinarum M Cheung Chau 1
(Clam) 8283 Tolo Harbour 3
M Cheung Chau 3
HI P jridi N
(G?ele:rll-lierz::;sil) 152/& Tolo Harbour 3
PP KEd# Daya Bay 3
HEWE Babylonia formosae . .
AKiE H
(Gastropod) E /KI5, Hong Kong Waters 3
Fagti Ulva lactuca s .
NE:l
(Sea lettuce) £ Po Toi O 2
HE Ent j .
e En eromorp.ha prolifera 1} Tolo Harbour 1
(Sea hair)
4R3Z Porphyra dent - .
RE5 Porphyra dentata SEEE Po Toi Island 0
(Red algae)
Sargassum hemiphyllum THLEH Po Toi O 2

(Brown algae)
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Z 3.
Table 3. Summary of key measurement parameters for samples in 2014V
s
p: le=w bl ZERAE A R (D) BEHTRRR®
Measurement type Air Flow Samnle sl Counting | Minimum Detectable Activity®
ample size
Rate P time (MDA)
(second)
f-131 #-137 #-134
1-131 Cs-137 Cs-134
12000 m?
(RfEEH
% 10 10 10
b*ﬂ;jgd 55000 Bq m? Bqm? Bqm?
ulke pBqm?® [ pBqm® | pBgm
£
kﬂmﬁl% monthly
Airborne 17 mh’!
X sample)
particulate
3000 m?
i 50 50 100
(FBEEAR 20000
weekly uBgm? | uBqm? | puBqm?
sample)
fifl-131 $E-137
1-131 Cs-137
SRR
Gaseous 2.5 mh! 400 m’® 55000 300 uBq m* -
lodine
RIUEY)
Wet - 4L 55000 0.2BqL" 0.2BqL"!
deposition
HEIEY)
Total - 0.03 m? 55000 15 Bq m? 15 Bq m?
SR deposition
28 £k Rice - 4kg 20000 0.1 Bq kg 0.1 Bq kg
Gamma R 1 1
2475 Milk - 1L 55000 02BqL 0.3BqL
emitting .
. . HiRR 1 a1
radionuclides - 1 kg 20000 0.3 Bq kg 0.4 Bq kg
Vegetable
7KER Fruit - 2 kg 20000 0.3 Bq kg 0.3 Bq kg
oultr - . : . g
%8 Poultry 2kg 20000 0.2 Bq kg 0.2 Bq kg'
AFE Meat - . - . -
A M lkg 20000 0.4 Bq kg 0.4 Bq kg
2 . - 1 kg 20000 1.0 Bq kg'! 1.5 Bq kg’
Land soil
PINEZIN
Water - 4L 55000 0.1 BqL"' 0.1 BqL'!
samples
KPR
25 y 5L 55000 0.02BqL" 0.02BqL"
Suspended
particulate
Sefo q - 2kg 72000 0.1 Bq kg 0.1 Bq kg
- 0.5 kg 20000 1 Bq kg 2 Bq kg
Seaweed
IR/
YERIUE) - 2 kg 20000 0.5 Bq kg 0.5 Bq kg
Sediment
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Table 3. (cont’d)
FHEL FHEL {eE
p:l=ehall BARD | REE) PN 39 LiE ‘/ER TATIR®
Measurement type Sample Counting | Background | Counting | Chemical |Minimum Detectable Activity®
size time (CPM) efficiency recovery (MDA)
(second) (%) (%)
Wfé;ffiion 0.007 L 18000 2 25 - 4BqL"
HEY)
Total 0.0001 m? 18000 2 25 - 300 Bq m?
deposition
Waiffi\our 2m? 18000 2 25 - 0.01 Bq m*
£k Rice 0.08 kg 18000 2 25 - 0.3 Bq kg
22475 Milk 0.007 L 18000 2 25 - 4BqL"
7, Tritium HRYZ Vegetable 0.008 kg 18000 2 25 - 3 Bqkg'
7K Fruit 0.01 kg 18000 2 25 - 3 Bgkg!
& Poultry 0.02 kg 18000 2 25 - 2 Bqkg!
TAIEE Meat 0.01 kg 18000 2 25 - 3 Bqkg’'
Wa;iﬁifples 0.007 L 18000 2 25 - 4BqL’
HRK
Underground 0.1L 18000 2 25 - 0.3BqL"
water
/7 Seafood 0.02 kg 18000 2 25 - 1 Bqkg!
3% Seaweed 0.05 kg 18000 2 25 - 1 Bq kg
Airborne 5000 m? 30000 1 75 90 1 pBqm?
particulate
ij;%iﬁ()n 2L 30000 1 75 100 0.002 Bq L'
MR
Total 0.01 m? 30000 1 75 100 0.5 Bqm?
deposition
>k Rice 3 kg 30000 1 75 90 0.002 Bq kg™!
“F475 Milk 1L 30000 1 75 90 0.005 Bq L
5-90 HRYZ Vegetable 1 kg 30000 1 75 90 0.005 Bq kg
Strontium-90 -
7K Fruit 2kg 30000 1 75 90 0.003 Bq kg™!
# Poultry 2 kg 30000 1 75 90 0.003 Bq kg'!
AE Meat 1 kg 30000 1 75 90 0.005 Bq kg'!
Lafdi%foil 0.005 kg 30000 1 75 90 1 Bqkg'
KT
Suspended 3L 30000 1 75 90 0.002 Bq L"!
particulate
/7 Seafood 1.5kg 30000 1 75 90 0.004 Bq kg
3% Seaweed 0.05 kg 30000 1 75 90 0.1 Bq kg
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Table 3. (cont’d)

st s | (e S
s y X
HEEH BAXN | BE®) | FE FUES (e RS -
Minimum Detectable
Measurement type Sample Counting Background Counting Chemical
Activity®
size time (CPM) efficiency recovery
(MDA)
(second) (%) (%)
KATEE
Airborne 6000 m* 220000 0.003 20 40 0.2 pBqm?
particulate
RIEY)
Wet 2L 220000 0.003 20 60 0.0004 Bq L'
deposition
HIUEY
Total 0.01 m? 220000 0.003 20 60 0.07 Bq m*
deposition
#-239 3%
. 0.003 kg 220000 0.003 20 50 0.3 Bq kg
Plutonium-239 Land soil
KT
HLF 1
3L 220000 0.003 20 50 0.0003 Bq L
Suspended
particulate
Y7 Seafood 0.5 kg 220000 0.003 20 40 0.002 Bq kg!
JESE Seaweed 0.05 kg 220000 0.003 20 60 0.01 Bq kg
iR/
BRI 0.003 kg 220000 0.003 20 50 0.3 Bq kg
Sediment
H
(1) RAFTYIZ ERMP 1 “ZE—UFE T E T 2EIVMME(E - EH2H 2 - GPERRERR - 2ESYATREE

Note:

@

M

()]

b - AR R - BT R A (B R R R 2 BOE TR -
RN PRI — (AR 2R R4 ORI B B PR R A B B IR (BB KT - BEAIN IRAVEUEHUAT S E R -
BFE(ERIAE RAREVRE - IR TTE  BRARAVRFE RO AN - FrLABRH IR & i B B T e - %2
PR REVEH T IR R — RO E T RS - E BRI S RIS R 228 2 A - ARHEERTREA
HUHIEREILT - AR IR BN BN T IRAVER A -

The values given in the table are typical values of key measurement parameters in the ERMP in 2014. The values may
vary in practice, and should thus be used as reference only. Under special circumstances, some samples may be measured
under substantially different conditions.

The minimum detectable activity (MDA) of a measurement is the lowest activity level that is practically achievable by the
counting system for that measurement. MDA values depend on the characteristics of the measurement system, method of
measurement, sample characteristics and measurement conditions, and thus vary with individual samples and measurements.
The listed MDAs are typical values under “typical” measurement conditions and serve as a quick reference in interpreting
results in this report. Under individual measurement conditions, activity much lower than the typical MDA would

sometimes be measured.
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Table 4a. Ambient gamma dose rates recorded by the radiation monitoring network in
2014 (dose rate in pGy h'l)

s FHIE PR — i P E SR
BRI B R nG
Annual Standard Variation of
Radiation Monitoring Station
Average Deviation 1-min Average
=B KatO 0.109 0.004 0.094 - 0.142
14 King’s Park 0.138 0.003 0.125-0.304
i Kwun Tong 0.120 0.002 0.111-0.205
AN Ping Chau 0.089 0.004 0.073 -0.203
PEE ] Sai Wan Ho 0.093 0.002 0.078 - 0.164
VDUEFE Sha Tau Kok 0.101 0.002 0.091 -0.151
K=EE Tai Mei Tuk 0.115 0.003 0.101-0.170
F&PY Tap Mun 0.084 0.002 0.074 -0.146
Je&IH Tsim Bei Tsui 0.129 0.002 0.117-0.197
JLFAIE Yuen Ng Fan 0.117 0.003 0.103-0.328
i g Chek Lap Kok 0.148 0.002 0.129 -0.220
#B1H Cape D’ Aguilar 0.136 0.004 0.122 - 0.266
2EHE"
0.062 - 0.271
Reference Range!

) SEEE BT E NIRRT B HIA4S S 15 R i P R A -

Note: (1) Reference range is the ambient gamma dose rates recorded by the radiation monitoring network from 1992 to 1996.
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Table 4b. Ambient gamma dose rates recorded by the thermoluminescent network in 2014
(dose rate in pGy h'l)

AR B S PR =

Annual Average |Standard Deviation| Variation
TLD Location
#E1H Cape D’Aguilar 0.15 0.02 0.13-0.18
{8 Chek Lap Kok 0.14 0.01 0.13-0.15
M Cheung Chau 0.11 0.01 0.11-0.12
‘B = {CE Chi Fu Fa Yuen 0.15 0.02 0.14-0.18
757K & Clear Water Bay 0.10 0.01 0.09-0.11
7K & Deep Water Bay 0.12 0.02 0.10-0.15
#3248 Fanling 0.11 0.01 0.10-0.12
I 3th Happy Valley 0.09 0.01 0.08 - 0.10
B Kat O 0.10 0.01 0.10-0.11
14 King’s Park 0.15 0.01 0.14-0.16
813 Kwun Tong 0.11 0.01 0.10-0.12
S Ping Chau 0.12 0.01 0.10-0.13
PHE Sai Kung 0.12 0.01 0.12-0.13
vDUEFg Sha Tau Kok 0.09 0.01 0.08 - 0.10
BRMP 25 {H"

BRMP Reference Values" 0032029
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F4b. (&)
Table 4b. (cont’d)

BRI ST EAR IR R iR
TLD Location Annual Average |Standard Deviation| Variation
7DH Shatin 0.13 0.01 0.12-0.14
HE % Shau Kei Wan 0.14 0.02 0.13-0.16
Ff# Shek Kong 0.12 0.01 0.11 -0.12
FZFLH Shek Lei Pui 0.20 0.02 0.19-0.22
Kf&JF Tai Lam Chung 0.18 0.01 0.17-0.20
KZFEE Tai Mei Tuk 0.14 0.01 0.13-0.15
KA Tai Po 0.10 0.01 0.10-0.11
#&FY Tap Mun 0.09 0.01 0.08-0.10
J2&1H Tsim Bei Tsui 0.13 0.01 0.12-0.15
1% Tsing Yi 0.13 0.01 0.12-0.14
Z57% Tsuen Wan 0.14 0.01 0.13-0.15
if9 Tuen Mun 0.15 0.01 0.14-0.16
5 &) Wu Kai Sha 0.14 0.01 0.12-0.15
JTEH Yuen Long 0.11 0.01 0.10-0.11
JCFIE Yuen Ng Fan 0.12 0.01 0.11-0.13

BRMP 2 {H"

0.03-0.29

BRMP Reference Values”

=5

BRMP 255 {E R BV E A48 5 BRVP JHEIFT SR GHVERSE (S B &R 6u ] -

Note: (1) BRMP reference values represent the range of the ambient gamma dose rates recorded by the thermoluminescent

dosimeter network during BRMP.
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Table 5.  Results of measurement by the Automatic Gamma Spectrometry
System at Ping Chau in 2014

HHEFECNNER
ZEE—A)
ZERME |FVEHE| fEE | HE9EEE SEHE"
Air Flow | Annual | Standard Range of Reference range
Rate Average | Deviation | Daily Average | from first 5 years
of operation

(1997 - 2001) ®

Pl FHJAHL T Alpha

31,-1 B
(TR A Bqm) | 0 mh 1.0 0.0 1.0 1.0-58
b Bet
(EZE;;%EE%ﬂ ;;m_3) 30 m*h’! 1.6 0.5 1.0-3.0 1.0-10.1
-1311-131
(ﬁj‘jﬁi—.ﬁzg m‘:ian m_3) 30 IIl3h'1 <4 N/A(z) N/A < 4(3)
K=ZEH
$8-137 Cs-137 2
(KR mBg ) | O™ <4 N/A N/A <4
X HETH- _
RFEM-131 Gaseous I-131 P <1 N/A N/A .

(FFLJ77K H 7] Bqm?)

() HESERERGN T HRRNE A LRSS - —MRERT - R E -0 E k7 BUERURE 287
BRI RSk SRYE L > TGRS P A B Ak iy & & -

() NA FRAEH -

() MIEFEREPRBEH TR “<xx” FR > xEBZ NIRRT RE -

Note: (1) Automatic Gamma Spectrometry System aims at detecting artificial radionuclides. In general, the alpha and beta

values obtained by the system indicate the variations as depicted by the system in the environment, rather than the
concentration of alpha and beta activities in the environment.

(2) N/A means ‘Not applicable’.

(3) Results below the minimum detectable activity (MDA) are reported as “< xx” where xx is the typical MDA value for

that type of measurement.

* 6. TEVUETHEN S B MEEERNELS R CHEHEL: i
k)
Table 6. Measurement results of gamma dose rates due to cosmic radiation

in 2014 (measurement site: Plover Cove)

SN R R R (N R)

N IE‘
AU HI5 Date of measurement Average gamma dose rate (nGy h")

“F-UE—H 40U 24 Feb 2014 0.033
“HE-NEAAZ+H=H 23 May 2014 0.037
—FuE/ A H+AHH 15 August 2014 0.034

—FE—PUFE+—H=+xH 26 November 2014 0.037
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Table 7. Measurement results of measurable gamma activities of artificial gamma-emitting

radionuclides in food and environmental samples in 2014

BURTMER%ZEE: $8-137  Radionuclide: Cs-137

SHIEES £
51 S8 o wE | Y | mEEe B
Type Location °. Range Activity® | BRMP Unit
samples with
range®
measurable activity
= 3tk
. KK
Nemzp terus Hong Kong 1 - 0.1 <0.2 Bq kg
Jjaponicus Wat
(Melon coat)) aters
FHE
| EsE
haumela Seas west of 1 - 0.1 <02 Bq kg'
(Hair tail) Hong Kong
+I(EE) HE 1
Land soil Sec T;ble . 3 0.5-5.0 22 <10.0 Bq kg
(upper)
BT ) S
Land soil See T;ble . 3 03-25 13 <4.0 Bqkg'
(lower)
0
3 03-05 0.4
. Pak Sha Wan
/iﬁﬁﬁﬁ%i(t) /N [[H
Intertidal ST 4 0.4-0.7 0.5 <24 Bq ke'!
. Tsim Bei Tsui
sediment (upper) T
e 4 0.6-0.7 0.6
Sha Tau Kok
]
3 03-04 0.3
. Pak Sha Wan
HER (T E) L EIf
Intertidal IS 3 0.5-0.9 0.7 <3.1 Bq kg’
. Tsim Bei Tsui
sediment (lower) LT
e 4 02-0.6 0.5
Sha Tau Kok
K
Tai Tan Hoi ! ) 0.3
w0 1 - 02 | _ g -
Seabed sediment — Y - 1
PEERE
Western 1 - 0.3
Anchorage

it (1) WwAZE - (EEASTIIRER - IR S T -
(2) BRMP ISR ERHHTIRI “<XX” FoR0 XX @8I R0y SRR T FRE - 0 U E S B A sh BRI B U A% 22 -
GRS < xX” - xx AR BIOER TAE -

Note: (1) The mean activity is reported if there are more than one sample with measurable activities.

(2) BRMP results that are below the minimum detectable activity (MDA) are reported as “< xx” where xx is the
typical MDA value for that type of measurement. When a particular radionuclide was detected only in
some of the samples in a certain sample type, the results will be reported as “< xx” where xx is the maximum
measured activity value.
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Table 8.

(AT AR Bakg'; GATHET BqL'; & PIKAR Bqm? GI2J7>RE AT Bqm?)

Measurement results of measurable activities of tritium in food and environmental samples
in 2014

G| ﬂiﬂﬂ%iﬁfgﬂ’\ﬁ%

Hong Kong

W P D e card
N . HE EED | BRMPEE® | HEfi
[
KAl Type iR Location Total no. f)f Range | Activity | BRMP range® | Unit
samples with
measurable activity
&£ Rice At Mainland 2 0.1-0.2 0.2 <1 Bq kg
L VAT < BqL
Pasteurized milk Sha Tau Kok 4 0.7-3.6 1.7
N . 7Yl Shenzhen 3 0.1-1.1 0.8 ]
*#l» Choi sum A Local 3 08-32 21 <74 Bake'
&Yl Shenzhen 3 0.5-0.9 0.6
* Pak choi A <6 Bq kg’
F3% Pak choi ZH Local 3 0238 25 ake
Z5# Banana it Mainland 3 0.3-0.6 0.5 <3 Bqkg'!
HE - :
Sugar cane A3t Mainland 1 - 0.7 <2 Bq kg’
731 Lychee . Mainland 1 - 0.6 <4 Bq kg
P
%t Chicken Mainland 3 02-09 03 <22 Bq kg’
AR Local 2 02-0.7 0.4
A )
& Duck Mainland 2 02-0.7 0.4 <35 Bqkg'!
44 Beef At Mainland 3 04-0.7 0.6 <53 Bq kg
S N#r Mainland 2 0.6-1.0 0.8 )
SEAT Pig's liver =0 ocal 3 0206 0.3 <4 Bake'
N Mainland 1 - 0.2 ]
58I Pork ZHf, Local 3 0.1 1.1 0.6 <4 Bake'
R %8Il Shenzhen 2 0.3-0.4 0.4
Aristichthys Bq kg
e <2
nobilis TCEA
(Big-head carp) Yuen Long 2 0.1-059 0.5
N
Daya Bay ! ) 0.5
KL= K
]\'femlpt'erus Hong Kong 2 0.3 0.3 <2 Bq ke
Jjaponicus Waters
(Melon coat) AR LA P
Seas west of 1 - 0.4
Hong Kong
Ko
Daya Bay ! ) 0.6
£tk FBKI
Platycephalus Hong Kong 1 - 0.1 .
indicus Waters <2 Bake'
(Bartail flathead EARDIE B
Seas west of 1 - 0.3
Hong Kong
Trichiurus Daya Bay Bq kg
haumela EFAELITGEE <2
(Hair tail) Seas west of 1 - 0.4
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Table 8. (cont’d)
ESH SRR
, . WE | EEC | BRMP@E® | Hfr
HH Type $#1%5 Location Total no. ?f Range Activity®| BRMP range® | Unit
samples with
measurable activity
=R
Portunus B AKIE
sanguinolentus Hong Kong 3 02-12 0.6 <2 Bq kg
(Three-spotted Waters
crab)
Kk
Frokii Hong Kong 2 0.5 0.5
Metapenaeopsis Waters ]
barbata EELT <4.9 Bqkg'
(Fire prawn) Seas west of 1 - 0.2
Hong Kong
- . ARK Ik
H Sepia spp. EAK 3) )
(Cuttlefish) Hong Kong 2 0.6-1.2 0.9 <27 Bq kg
Waters
fih s A KIE
Loligo edulis Hong Kong 3 0.3-0.8 0.5 <3 Bq kg
(Squid) Waters
==}
v Hong Kong 2 0.4-0.8 0.6 <1 Bq ke
formosae Waters
(Gastropod)
-E‘;‘J\H 1 - 0 1
FH Cheung Chau )
Perna viridis g2 -
(Green-lipped Tolo Harbour ! ) 0.3 <2 Bake'
mussel) ANELE 2 0.1-03 0.2
Daya Bay
ik p—
Tapes - g7 B .
philippinarum Tolo Harbour 3 0.1-05 0.4 <2 Bake'
(Clam)
T N
Enteromorpha 557 )
prolifera Tolo Harbour ! ) 0.2 <3 Bake'
(Sea hair)
G -
NE:!
Ulva lactuca P/Tﬁ? /76 1 - 0.1 <2 Bq kg
(Sea lettuce) o lol
EEE
N I 7 0.7-6.0 2.8
EOIEY) King’s %ark
(FZrf9) VbEE B )
Wet deposition Sha Tau Kok 8 0.4-29 13 <12 Ba Lt
(precipitation) T B
Yuen Ng Fan 3 35-49 43
IR s @ _
Total deposition King’s Park 8 76— 1190 509 <2210 Bqm*
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Table 8.

(cont’d)

%51 Type

HrBE Location

EHHEER
AR
Total no. of
samples with
measurable activity

HE
Range

SEED
Activity®

BRMP #iE®
BRMP range®

Efir
Unit

RFEKZER
Water vapour in
air

s
King’s Park

7

0.02

0.02

<2420

Bg m-

BRFH/K (e 2E)
Drinking water
(treated)

TEERCOKE
Kowloon
distribution tap

3.7

HFECKE
Tuen Mun
distribution tap

02-09

0.5

SHAH TR R K
Yau Kom Tau
Treatment Works

02-12

0.8

EFYRE K
Tuen Mun
Treatment Works

0.5

VO HEK R
Shatin Treatment
Works

05-19

1.0

<6

Bq L'

ERHIZK
(CRELpE )
Drinking water
(untreated)

A8 B /KI5
Muk Wu B
Pumping Station

09-26

1.8

SHIAH TR 7K
Yau Kom Tau
Treatment Works

06-22

L.5

VD HE KT
Shatin Treatment
Works

02-12

0.6

HEKE
High Island
Reservoir

09-3.8

23

e ACH
Plover Cove
Reservoir

0.7

REEN v
Au Tau
Treatment Works

1.8

2B R K R
Tsuen Wan
Treatment Works

0.1

<6

BqL!
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% 8. (8)

Table 8. (cont’d)
RS
e
[k A Qe = N m 2
¥R Type HrEE Location Total no. of lffe A/Ei%l.‘:ty(l) ];}153[/[1? fn%e(z) %ﬁ%
samples with
measurable
activity
54l Cheung Hong Estate 1 - 0.5
HEE T 1 _ 0s
SR G Vo Toci Fo I 53
AR an 1su1 Bestate - . 1
Und@;gg;und #FE'Z 1 Wah Fu Estate 1 - 0.5 <28 BqL
= LIf Fu Shan Estate 1 - 0.4
FREd | _ 04
Ching Leung Nunnery )
BK(EE) AN Basalt Island 1 - 2.2
Sea water - <6 BqL!
(upper level) 7N Port Island 1 - 0.6
YK (&) KA Basalt Island 1 - 3.2
Sea water <6 BqL!
(middle level) RE# Tai Long Wan 1 - 0.7
TEK(ESE) AN Basalt Island 1 - 2.1
Sea water <6 BqL!
(lower level) 7R Port Island 1 - 0.7
RO CERK)
Bottled water Hh Local 2 27-35 3.1 <4.9© BqL
(Distilled)
fEEKEERK)
Bottled water At Local 2 2.1-24 23 <5.80 Bq L
(Mineral)
i () WEZE (AR EDHRER - SRS e
(2) BRMP HIEEREFHH TR “<xx” FoR » xx ZazSUHIEHYEBIPEH T IRE - 0 S AEE AT HEAE]
AR E o SEFRFEHRE R <xx” o xx QIR RS RAE -
() FZEAMELN—NNEFEAF - WZHEE BRMP HIE - S EURHH S HE Rz A s Ea I E8IE -
(4)  ZEAWELN—NNARE—R - MZHEE BRMP & - S EURHH S HE Rz A s EaHE8IE -
(5) FREFNERVAEREEACE BRMP BFAMESE S - [FIRFHA MRS AME N JRRUZAE 2011 S8R THRVER AT
FRHE 772 R AE 2008 SEEF] T HTHRBGPIMG TR S AR -
(6) BHEAHEHRN -BBEAR > 451 BRMP IS - S BRI EHE B2 A S LE B EIE -
Note: (1) The mean activity is reported if there is more than one sample with measurable activities.
(2) BRMP results that are below the minimum detectable activity (MDA) are reported as “< xx” where xx is the typical
MDA value for that type of measurement. When a particular radionuclide was detected only in some of the samples
in a certain sample type, the results will be reported as “< xx” where xx is the maximum measured activity value.
(3) Measurement of this sample started in October 1997. The sample was not measured in BRMP. The indicated range
refers to results from first 5 years’ sample measurement.
(4) Measurement of this sample started in January 1996. The sample was not measured in BRMP. The indicated range
refers to results from first 5 years’ sample measurement.
(5) Substantially higher accuracy and lower detection limit are achieved for current measurement when compared to
those of the BRMP owing to the adoption of a new sample pre-treatment method in 2011 and the implementation of a
new Liquid Scintillation Counting System for measurement in 2008.
(6) Measurement of this sample started in May 2007. The sample was not measured in BRMP. The indicated range

refers to results from first 5 years’ sample measurement.
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Table 9.

samples in 2014
(AT HA Bq kg AT HE Bq L' S0k H A Bq m?; £°F 5K HE] Bq m?; &A= H mBq kg'; SAFF=ZHT]

mBq L'; 175K H 7 uBq m™)
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Measurement results of measurable activities of strontium-90 in food and environmental

SR THEEEN
BEARLEE o . e
) . ‘ #E | FEE® | BRMP HE? i
I .
FHR Type HirBE Location Tot.al no. of samples Range |Activity® BRMP range® Unit
with measurable
activity
22Kk Rice AJ#P. Mainland 3 2-5 3 <56 mBq kg
A () &3] Shenzhen 2 4-13 8
R s 1
Pasteurized milk Sh;//fiﬁ;ok 4 6-13 9 <8l mBq L
&Yl Shenzhen 4 36 -112 71
S0 Choi =+ <266 mBq kg’
b ot sum i Local 4 49-76 | 65 e
&Yl Shenzhen 4 34-116 70
% Pak choi = <570 mBq kg
i J5H Local 4 35176 | 78 ake
% Banana AJ#P Mainland 1 - 6 <27 mBq kg'!
414 Lychee At Mainland 1 - 12 <14 mBq kg
fH4% Mandarin AHr Mainland 2 13- 14 14 <84 mBgq kg
HE Duck A#r Mainland 1 - 2 <53 mBgq kg
& A Pork A#r Mainland 2 9-34 21 <36 mBq kg'!
y jfft " 73l Shenzhen 3 3-5 4
ristichthys ]
nobilis JCEA 3 4-21 11 <94 mBq ke
(Big-head carp) Yuen Long
K= .
Nemipterus japonicus /K% Hong 2 810 9 <21 mBq kg
(Melon coat) Kong Waters
Ak Platycephalus R
indicus A/ Hong 1 - 4 <25 mBq kg'!
Kong Waters
(Bartail flathead)
E /K, Hong
FrA e 2 26 —44 35
Metzgiaiipsis Kong Waters
barbata F DA PE <66 mBq kg
(Fire prawn) Seas west of 1 - 46
Hong Kong
i N
18 Sepia spp. FE/Kis, Hong 3 {23 15 <240 mBq kg’
(Cuttlefish) Kong Waters
PAGEY-
Daya Bay ! ) 29
fih s FH7KIk Hong
2 1934 27
Loligo edulis Kong Waters <43 mBq kg
(Squid) LT
Seas west of 1 - 8
Hong Kong
FRER EHKIR
Babylonia formosae Hong Kong 3 14-29 23 <31 mBq kg’
(Gastropod) Waters
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% 9. ()
Table 9. (cont’d)
ERTHIEE
li-4:8)
LEZNAE 7EE®D | BRMP #E®
. #E » EBfir
¥5H] Type 2L Location Total no. of Activity BRMP .
. Range 1 @ Unit
samples with ( range
measurable
activity
£
=l Cheung Chau 3 18-45 34
Perna viridis - 55 < B
(Green-lipped Tolo Harbour 3 >—40 27 <47 mBq kg
mussel) Ko 1 ) 1
Daya Bay
Ui}
Tapes H- 28k
2 19-32 2 <32 kg'!
philippinarum Tolo Harbour -3 6 3 mBq ke
(Clam)
AL 4 17-46 | 36
- King’s Park
. R _ < -3
zzgi(l)llir;fe Sha Tau Kok 4 08-3.7 1.9 <5 uBq m
’ LI 3 1.1-2.1 1.5
Yuen Ng Fan
Kii;fiirk ! i 51
R UREY)(E ) B
.. R _ < -1
\(7\1/;‘; ((:llzrl);stllt;s;l Sha Tau Kok 4 7.1-15.5 9.8 <39 mBq L
TCHIE
Yuen Ng Fan 4 10.1 —20.5 15.9
LB P i
; { _ <30 ® 2
Total deposition King’s Park 4 08-3.2 1.8 =39 Bqm
L RE1L
:ti%%(J:)Z) Please see Table 5 2.1-27.0 9.0 <273 Bq kg
Land soil (upper) )
OpR— RE1
j:i;%(?}%) Please see Table 6 1.8-119 6.2 <199 Bq kg
Land soil (lower) |
KRR EE)

Suspended particulate KIRE 1
in sea water Tai Long Wan ! ) 3.3 <7 mBq L
(upper level)

KR T(P ) M i i 6.4

Suspended particulate Port Island ’ )
. - <7 mBq L'
1n sea water KA ;J\H

(middle level) Basalt Island ! ) 6.8
KPR T(TJB)

Suspénded particulate oM 1 . 6.9 <7 mBqL"
in sea water Port Island
(lower level)
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= (1) WA ZE—EREARSFH TR EER - ERRARE P -
(2) BRMP JEAAREPEEATIRI "< xx”  Fom > xx BZBUNEAYHEIPONTIRE - 0L B P HEHEZ B %
2o @R E R <x” o xx AU RIERRERERAME -
() FEAHELN —NIVEETH > AEFEFE BRMP HIE - S @BERIHE R B A S IE I ESE -
4 HEARUNEEN—ISE—H > 14754 BRMP IS - S EURII R R Rz AR S A E N EE -

Note: (1) The mean activity is reported if there is more than one sample with measurable activities.

(2) BRMP results that are below the minimum detectable activity (MDA) are reported as “< xx” where xx is the typical MDA value for
that type of measurement. When a particular radionuclide was detected only in some of the samples in a certain sample type, the
results will be reported as “< xx” where xx is the maximum measured activity value.

(3) Measurement of this sample started in October 1997. The sample was not measured in BRMP. The indicated range refers to the
measurement results of the first 5 years.

(4) Measurement of this sample started in January 1996. The sample was not measured in BRMP. The indicated range refers to the
measurement results of the first 5 years.

* 10,  “EVUFERY)RIREARARRT A ESR-239/ 5 B 45 R

Table 10. Measurement results of measurable activities of plutonium-239 in food and environmental

samples in 2014
ERHIEEEN
A o
, - HiE SEREO | dEe i Unit
55 Type HrBE Location Total no. of
Range Activity® | BRMP
samples with
range®
measurable activity
YOTA 1 _ 016
Al £.(EJg) | Sha Tau Kok '
Intertidal s B <0.19 Bqkg'
. Re
sediment (upper) Tsim Bei Tsui 1 - 0.14
/ﬁEFEﬁ%i(T) ZIN %Dﬂ
Intertidal T 1 - 0.03 <0.14 Bq kg'
. Tsim Bei Tsui
sediment (lower)
KA 1 _ 039
Seabed sediment T -
Lung Ha Wan ]

A
ol

(1) WEZE—(EE ARSI TR ERE - AR e -
(2) BRMP JHIE&EFEANEEHTFIRELL “< XX FR 0 XX 38R SRR FRAE « 402 AE S0 (A cp eI 32 A 1
B SREREE “<XX” XX BRSNS R A -

Note:

(1) The mean activity is reported if there is more than one sample with measurable activities.

(2) BRMP results that are below the minimum detectable activity (MDA) are reported as “< xx” where xx is
the typical MDA value for that type of measurement. When a particular radionuclide was detected only
in some of the samples in a certain sample type, the results will be reported as “< xx” where xx is the
maximum measured activity value.
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Table 11.  Overall summary of measurement results of samples in 2014
(BATHEA Bakg!; §AFHY BqL'; &35k HE " uBq m?)

R
Measurement
g FEAHEA results) W13l | 137 | 4134 i 90 | $R239 | Efr
Pathway Sample Type N R I-131 Cs-137 Cs-134 H-3 Sr-90 Pu-239 Unit
SEYIE
Reference values(!
RRTRE 0.8
(GRS %N #i[# Range <10 <10 <10 | <0.2
KR Airborne ) 4.6 WBq m
Atmospheric Particulate
(bulked monthly BRMP <10® <10 <10 <5 <0.2
sample)
0.1 0.002
f #i% Range <0.1 <0.1 <0.1 | |
=N -1
Rice 0.2 0.005 Bakg
BRMP <0.1 <09 <0.1 <1 <0.056
0.1 0.004
sty #i% Range <0.2 <03 <03 | |
i Terrestrial ’ 3.6 0.013 - BqL!
Milk
BRMP <02 <03 <03 <6 <0.081
0.1 0.034
#iE Range <03 <04 <03 | |
HRYE Vegetable 3.8 0.176 - Bq kg!
BRMP <03 <04 <0.3 <74 <0.570
0.1 0.003
@ #i[E Range <0.1 0.1 <0.1 | | <0.002
0.9 0.021 Bqkg'
Fish . .
K BRMP <0.1 <0.2 <0.1 <2 <0.094 <0.002
Aquatic B 0.2
KPR -
. #iE Range <0.1 <0.1 <0.1 |
BRAZK 1
o 3.7 - - BqL
Treated Drinking
Water BRMP <0.1 <0.1 <0.1 <6

A
gt

() SRR NREL “<xx” FoR o xx EZ BN EAHAEON NRE - 41 LR B T BN U % 2% - BRMP
SRR R <xx” o xx Al HBFHEREAE -

(@) - FRZH/E BRMP } ERMP HETILEUHIE -

(3)  #£ BRMP MY ASARMREEREA T » A S AR (A AN & HEE-131 - JERESTHIJE 328 pBq m™ 2 38 puBq m™ » {HALHH
EGAEH-131 ZAR G AT BB By N RN M B BB DRIEE NG FEF 45 Lo A BRMP JRETHI & HF Tt
-131 JERERR Ry R RBARE ) A S #E - R RTHEERY BRMP - 131 AR EIEE A N IR -

Notes:

(1)  Results that are below the minimum detectable activity (MDA) are reported as “< xx” where xx is the typical MDA value for that
type of measurement. When a particular radionuclide was detected only in some of the samples in a certain sample type, the
BRMP results will be reported as “< xx” where xx is the maximum measured activity value.

(2)  --- means “Measurements not included under BRMP and ERMP”.

(3) During the BRMP period, among the airborne particulate samples analysed, I-131 was detected only in two weekly samples at

King’s Park (activity 328 uBqm and 38 uBq m™), subsequent investigation suggested that a possible source of I-131 could be the
release of small amount of low-level radioactive medical waste from Queen Elizabeth Hospital nearby. Hence the I-131 activities
detected in these samples during BRMP should not be interpreted as baseline activity for airborne particulate. The baseline
BRMP range of I-131 in airborne particulate should be below MDA.
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Table 12. Results of the 2014 laboratory proficiency test on gamma radioactivity

measurement of soil, milk powder and water samples, organised by the
China Institute for Radiation Protection (CIRP)

7% Table 12a. 13FEEEA Soil Samples

R EARER .
BT A% E= Measurement Result of the Refer//ence Value M/R®
Radionuclide Hong Kong Observatory 5 (%)
(10° Bq/ke) (x10° Bg/kg)
ff-131 I-131 7.58 8.15 93.0
$#8-134 Cs-134 0.93 0.97 95.3
$#8-137 Cs-137 1.15 1.21 95.0
$t-60  Co-60 1.14 1.20 95.0
7% Table 12b. 45 EE A Milk Powder Samples
R EARER .
BT A% Measurement Result of the = M/R®
Reference Value
u
Radionuclide Hong Kong Observatory 3 (%)
(10" Ba/ke) (x10° Bg/kg)
ff-131 I-131 8.89 8.36 106.3
$#1-134 Cs-134 0.96 1.00 96.3
#8-137 Cs-137 1.23 1.25 98.4
$t-60  Co-60 1.22 1.23 99.2
7% Table 12¢c. /KEEAR Water Samples
BT A% E= Measurement Result of the Refer//ence Value M/R®
Radionuclide Hong Kong Observatory 3 (%)
(x10° Bq/ke) (x10° Bq/kg)
Wh-131 I-131 9.58 8.55 112.0
$#8-134 Cs-134 1.00 1.07 93.5
$#8-137 Cs-137 1.23 1.28 96.1
$#t-60  Co-60 1.17 1.18 99.2
il

() MR EBHIEEESEE LR -

Note:

(1)  M/R = (Measured value)/(Reference value) x 100%.
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® 13, CZEVUFEBIFCBRAT LR R Ak b A i - 134 K g-137 2 Bhaa b

KPS

Table 13.  Results of the 2014 Inter-laboratory Comparison organised by the

Government Laboratory
Caesium-137 in Milk Powder Sample

on determination

of Caesium-134 and

Sig=E = mut ap==Livd=g)
; HHHIEE
e 4E
sz. fﬁrfrfifﬁfult Average Measured
i GRS Value of All M/R®
. 3 of the Hong Kong . . .
Radionuclide Participants in the (%)
Observatory
(Bq/kg) Inter-laboratory
Comparison
(Bq/kg)
$-134 A A A
Cs-134 Not detected Not detected Not applicable
#a-137
Cs-137 63.6 61.0 104.3
i

(1) M/R IS (e T R 2 PRI -

Note:

(1)  M/R = (Measured value)/(Average measured value) x 100%.



