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Abstract  The radionuclide contents and their activity concentrations have been investigated in the environmental 
elements such as sediment and water collected from the low-lying areas of Savar industrial zone, Dhaka, Bangladesh. The 
environmental samples were analyzed by gamma-ray spectrometry system using a ‘Hyper-Pure Germanium’ (HPGe) 
detector of 20% relative efficiency. The investigation revealed that only natural radionuclides such as 226Ra, 232Th and 40K 
were present in the samples and no artificial radionuclide was detected in any of the samples. The average activity 
concentrations of 226Ra, 232Th and 40K in sediment samples were found to be 52.22±5.48 Bq/kg, 90.65±8.75 Bq/kg and 
870.45±120.45 Bq/kg, respectively. Among these the concentrations of 226Ra and 232Th are higher than the worldwide 
average values of 35, 30 Bq/kg, respectively whereas for 40K it was significantly higher than the worldwide average value of 
400 Bq/kg. Moreover, the activity concentrations of the radionuclides in water samples did not show any major evidence of 
radioactive contamination. The average absorbed dose rate (D), outdoor annual effective dose (E), radium equivalent activity 
(Raeq) and external hazard index (Hex) were also calculated for sediment samples and were found to be 115.43 nGyh-1, 0.14 
mSvyr-1, 248.67 Bq/kg and 0.67, respectively.  

Keywords  Natural Radioactivity, Artificial Radioactivity, Activity Concentrations, Absorbed Dose Rate, Outdoor 
Annual Effective Dose, Radium Equivalent Activity, External Hazard 

 

1. Introduction 
The natural environment and its elements around us are 

the prime sources of radiation. At the very beginning when 
there were no sign of lives in the universe, still was full of 
radiation [1]. We receive radiation emitted from the floor 
and walls of our homes, food we eat and drink and the air 
we breathe [2]. The total background radiation in the earth’s 
environment is due to the contributions from natural (cosmic 
and terrestrial) as well as artificial (fall-out from nuclear 
weapon test, nuclear accidents, discharge from nuclear 
reactors etc.) radiation sources. According to UNSCEAR, 
about 87% of the radiation dose received by mankind is due 
to natural radiation sources and the remaining is due to 
anthropogenic radiation [1]. Natural radioactivity and the 
associated external exposure due to gamma radiation depend  
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primarily on the geological and geographical conditions and 
appear at different levels in the soil of each region in the 
world [3].  

Natural radionuclide in the environmental elements such 
as sediment and water samples contribute a significant 
amount of background radiation exposure to the population 
through inhalation and ingestion as well as through direct 
external exposure. Sediments are formed when rocks and/or 
organic materials are broken into small pieces by moving 
water and it plays an important role in accumulating and 
transporting contaminants within the geographic area [4]. 
The knowledge of specific activities or concentrations and 
distributions of the radionuclides in these materials are of 
interest since it provides useful information in the 
monitoring of environment radioactivity [5]. Such 
investigations can be useful for both the assessment of public 
dose rates and the performance of epidemiological studies, 
as well as to keep reference data records, in order to ascertain 
possible changes in the environmental radioactivity due to 
nuclear, industrial and other human activities [6]. Natural 
radioactivity arises mainly from the primordial radionuclides, 
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such as 40K, and the radionuclides from 238U and 232Th series 
and their decay products, which are present at trace levels in 
all ground formations [7]. 137Cs is one of the fission products 
released into the atmosphere as a result of nuclear tests 
carried out since 1945 and of several accidents at nuclear 
power plants, including the Chernobyl one in 1986. Due to 
its long half-life, 137Cs is considered a major contributor to 
the overall collective dose from artificial radiation [8]. 

Ashulia is one of the densely populated industrial zones 
located at Savar near the capital city, Dhaka, Bangladesh 
containing a huge number of brick fields by the side of 
low-lying agricultural lands. The industrial activities 
discharge untreated or poorly treated industrial waste water, 
effluent and even sludge into the surrounding environment 
which may contain elevated level of radioactivity. Besides, 
the farmers in that area are randomly using fertilizers and 
pesticides in agricultural lands out of their ignorance. A very 
little work has been done and almost no significant data are 
available on the radioactivity contents in the sediment and 
water of low-lying lands of industrial effluent- discharge 

zones in Bangladesh. Moreover, probable radiological 
impact on the people and environment due to the 
radioactivity content in these environmental elements needs 
to be determined for the radiation protection purpose.  

2. Methods and Materials 
2.1. Study Area 

Ashulia is the area of interest in the present study, which is 
located at Savar upazilla in Dhaka district under Dhaka 
division. It is bounded by Kaliakair and Gazipur Sadar 
upazilas on the north, Keranigonj upazila on the west, 
Mohammadpur, Adabar, Darus Salam, Shah Ali, Pallabi and 
Turag thanas on the east, Dhamrai and Singair upazilas on 
the west. The study area is located in between 23°44' and 
24°02' north latitudes and in between 90°11' and 90°22' east 
longitudes. Figure 1 shows the map of the study area under 
current investigation.  

 

Figure 1.  Location map of the low-land area of Ashulia, Savar in Bangladesh 
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2.2. Sampling Locations 

A total of 26 samples namely; 14 sediments and 12 waters 
were collected from in and around the Turag River located at 
Ashulia Bazar, Ashulia, Savar. The Turag River is one of the 
most important rivers around Dhaka city. It is used for 
various purposes including discharging of the natural rain 
water and industrial effluents of the adjacent areas 
throughout the century and is a matter of great importance 
from economic point of view. The samples from several 
locations around Asulia Bridge and Majher Bridge (local 
name) were collected on 6 March 2014 and 2 April 2014, 
respectively. 

2.3. Sample Collection and Preparations 

A number of 7 sediment and 7 water samples from the left 
side of Ashulia Bridge and 3 sediment and 1water from the 
right side of the same bridge were collected maintaining a 
distance of about half kilometer from one another. In the 
same way 3 sediment and 3 water samples from the left of 
Majher Bridge and 1 sediment and 1 water from the right 
side of the same bridge were collected. About 0.50 - 1.00 kg 
of solid samples were collected from each location and 
preserved in plastic bags whereas water samples from each 
location were collected in plastic bottles. In both cases, the 
samples were marked with proper identification and 
transported to the laboratory for processing and 
characterization. Standard sample collection and processing 
protocols were followed during sampling, transport and 
processing of the samples [9, 10]. 

2.3.1. Processing of Solid Samples 

Upon collection, all the sediment samples were brought to 
the sample preparation laboratory at the Health Physics and 
Radioactive Waste Management Unit, INST, AERE, Savar, 
Dhaka. The samples were then cleaned and dried in the sun 
and crushed into fine powder by using a grinder and 
collected after passing through 400 µm mesh screen. The 
homogenized samples were then dried in an oven at about 
110˚C for about 24 hours and the weights of the samples 
were recorded using an electrical balance. The samples were 
then transferred into sealable cylindrical plastic containers of 
7 cm height and 5.5 cm in diameter with 180 ml volume, 
marked individually with identification parameters e.g, name 
and location of the sample, date of preparation and net 
weight. All the samples were packed into individual 
containers and then sealed tightly with an insulating tape 
around the opening of the containers for impeding the 
possibility of moisture contamination of air. In order to 
maintain radioactive secular equilibrium between Ra-226 & 
Th-232 with their daughter products, the packed PVC 
containers were stored for a period of 4 weeks. 

2.3.2. Processing of Liquid Samples 

Marinelli type beakers (2 litre capacity) were used to 
process and measure the water samples. At the start of the 

sample processing steps, the beakers were made 
contamination-free by cleaning those well using light 
hydrochloric acid solution and deionized water. The beakers 
were then dried using a temperature-controlled oven. The 
weights of the samples were determined from the difference 
of weights of sample-filled and empty beakers. Finally, the 
beakers filled with samples were closed by caps, wrapped 
with thick vinyl tape around their necks and kept for 4 weeks 
for achieving the secular equilibrium between gaseous and 
non-gaseous decay products of naturally occurring 
radionuclide series. The radiometric measurements of these 
samples were also done at the Health Physics and 
Radioactive Waste Management Unit, INST, AERE, Savar, 
Dhaka. 

2.4. Measurement Set-up 

The detection and measurement of radionuclides in the 
samples were carried out by gamma spectrometry system 
using a p-type co-axial HPGe detector of 93 cm3 active 
volume and 20% relative efficiency supplied by 
CANBERRA (Model GC-2018 and serial No. 0408941). 
The co-axial geometry with electrical contacts in the form of 
concentric cylinders closed at the end makes it possible to 
produce very large volume detector elements with excellent 
efficiencies for high-energy photons.  

The HPGe had a resolution of 2 keV at 1332 keV of 
Cobalt-60 gamma-ray line. The detector was coupled to a 16 
k-channel analyzer. The spectra of all samples were perfectly 
analyzed using Genie-2000 spectra analysis software (which 
matched various gamma energy peaks to a library of all 
possible radionuclides) to calculate the concentrations of 
226Ra, 232Th and 40K. The detector was enclosed in a 
cylindrical shielding container made of lead and iron and 
having a moving cover to reduce the external gamma-ray 
background. All the samples were counted for 10 ks. Prior to 
the measurement of the samples, the environmental gamma 
background at the laboratory site was determined with an 
identical empty plastic container used in the sample 
measurement. The energy regions selected for the 
corresponding radionuclides were 295 keV and 352 keV of 
214Pb and 609 keV, 1120 keV and 1764 keV for 214Bi for 
226Ra, 583 keV and 2614 keV of 208Tl, 911 keV and 969 keV 
of 228Ac for 232Th, and 1460 keV for 40K [11]. 

2.4.1. Calibration of the Detector 

The efficiency calibration of the detector was performed 
by standard sources of solid and liquid matrices prepared 
using Ra-226 standard using identical containers used for the 
measurement of the samples, e.g., 2L Marinelli beakers for 
liquid and 180 ml plastic container for solid samples. The 
preparation process of standard sources had been reported 
elsewhere [12]. The detector efficiency calibration curves as 
a function of energy for both liquid and solid matrices are 
shown in Figure 2(a) and Figure 2(b). The energy calibration 
of the detector was performed by 137Cs and 60Cobalt point 
sources. 
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Figure 2(a).  Efficiency curve for liquid matrix 

 

Figure 2(b).  Efficiency curve for solid matrix 

2.5. Activity Concentrations of Sediment and Water 
Samples 

The radionuclide contents and their activity levels in each 
sample were measured using a calibrated HPGe detector of 
energy resolution of 2.0 keV at 1.33 MeV of Cobalt-60 for a 
period of 10,000s. The activity concentrations (A) of each 
radionuclide in the sample was determined by using the 
count per second (cps) after subtracting the background 
counts from the gross counts for the same counting time 
under the selected photo peaks, weight of the sample, the 
photo-peak efficiency and the gamma intensity at a specific 
energy as [13]: 
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Bqkg-1 or BqL-1. 
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where, Ns is the sample counts measured in time Ts and Nb is 
the background counts measured in time Tb. The standard 
deviation ±σ in cps was converted into activity in Bqkg-1 

according to equation (1). 

2.6. Absorbed Dose Rates 

The external outdoor absorbed gamma dose rates due to 
terrestrial gamma rays from the nuclides 226Ra,232Th & 40K at 
1m above the ground level were calculated as [15]: 

D (nGyh-1) = 0.462 ARa+0.604 ATh+0.042 AK   (3) 
where, ARa, ATh and AK are the specific activities of 226Ra, 
232Th and 40K, respectively in Bqkg-1.  

2.7. Outdoor Annual Effective Dose 

The absorbed dose rate was converted into annual 
effective dose equivalent by using a conversion factor of 0.7 
SvGy-1 recommended by the UNSCEAR 2000 and 0.2 for 
the outdoor occupancy factor by considering that the people 
on the average, spent 20% of their time in outdoors [16]. This 
was calculated by: 
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E (mSvyr-1) = D × 24 × 365.25 × 0.2 × 0.7 × 10-6 (4) 

2.8. Radium Equivalent Activity  

The radionuclide 226Ra, 232Th and 40K are not 
homogeneously distributed in environmental elements. The 
inhomogeneous distribution from naturally occurring 
radionuclide is due to disequilibrium between 226Ra and its 
decay products. For uniformity in exposure estimates, the 
radionuclide concentrations are defined in terms of ‘Radium 
equivalent activity’ (Raeq) in Bqkg-1

. This allows comparison 
of the specific activity of materials containing different 
amounts of 226Ra, 232Th and 40K according to Beretka and 
Mathew [17] as follows: 

Raeq (Bqkg-1) = ARa+ 1.43 ATh+ 0.077 AK   (5) 

2.9. External Hazard Index 

The external hazard index (Hex) is defined as [18]: 
Hex=ARa/370+ATh/259+Ak/4810         (6) 

where, ARa, ATh and AK have the same meanings as in 
equation (3). 

3. Results and Discussions 

The results of the current study on the two types of 
samples are summarized below. 

3.1. Activity Concentration of Sediment Samples 

Activity concentrations of 226Ra, 232Th and 40K in sediment 
samples were calculated by using equation (1). The results 
for the same are shown in Table 1 with the uncertainty level 
of ± 2σ. The results are also shown graphically for 
independent radionuclide in the Figures 3, 4 & 5.  

In sediment samples the activity concentrations of 226Ra 
were found in the range of 32.29±3.92 to 73.94±6.51 Bqkg-1, 
with an average value of 52.22±5.48 Bqkg-1. This value is 
slightly higher than the worldwide average value of 35 
Bqkg-1 [15]. The activity concentration of 232Th was found in 
the range of 59.76±6.78 to 140.22±10.41 Bqkg-1, with an 
average value of 90.65±8.75 Bqkg-1. This value is also 
higher than that of world average value of 30 Bqkg-1 [15]. 

Moreover, the activity concentrations of 40K were in the 
range of 662.53±88.12 to 1130.53±159.26 Bqkg-1, with an 
average of 870.45±120.45 Bqkg-1, which is significantly 
higher than that of the worldwide average value of 400 
Bqkg-1 [15]. Figure 6 represents the distribution of 226Ra, 
232Th & 40K in all the sediment samples. The samples were 
also analyzed to measure the activity of artificial 
radionuclide like 137Cs which was not found in any sample 
under present study. The results are reported as ND (Not 
Detectable) in the tables.  

 

Table 1.  Activity concentration (Bqkg-1) of 226Ra, 232Th, 137Cs & 40K in all the sediment samples 

Sample ID 
Activity concentration in Bq/kg 

226Ra 232Th 40K 137Cs 
1 (L) SW-AB 64.31±5.09 119.92±8.07 732.60±95.336 ND 

2 (L) SW-AB 57.43±6.81 93.91±10.40 1130.53±159.26 ND 

3 (L) SW-AB 59.23±6.52 100.06±10.09 959.058±154.64 ND 

4 (L) SW-AB 46.80±4.97 94.51±8.58 733.191±108.5 ND 

5 (L) SW-AB 40.39±4.08 69.30±6.27 662.53±88.12 ND 

6 (L) SW-AB 38.37±4.99 68.26±8.20 761.96±114.21 ND 

7 (L) SW-AB 53.16±6.07 76.30±8.88 985.96±138.89 ND 

8 (R) SW-AB 48.17±4.56 92.48±7.61 688.091±92.55 ND 

9 (R) SW-AB 32.29±3.92 59.76±6.78 780.67±94.56 ND 

10(R)SW-AB 73.94±6.51 140.22±10.41 961.788±129.36 ND 

1(L)SW-MB 52.73±5.40 85.76±8.21 898.75±118.23 ND 

2(L)SW-MB 65.56±6.45 92.88±9.96 941.2±135.84 ND 

3(L)SW-MB 47.44±5.87 94.98±9.98 994.16±140.05 ND 

4(R)SW-MB 51.28±5.56 80.70±8.99 955.77±125.73 ND 

Minimum 32.29±3.92 59.76±6.78 662.53±88.12 ND 

Maximum 73.94±6.51 140.22±10.41 1130.53±159.26 ND 

Average 52.22±5.48 90.65±8.75 870.45±120.45 ND 
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Figure 3.  Distribution of Ra-226 in all sediment sample 

 

Figure 4.  Distribution of Th-232 in all sediment sample 

 

Figure 5.  Distribution of K-40 in all sediment sample 
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Figure 6.  Distribution of 226Ra, 232Th & 40K in all sediment samples 

3.2. Activity Concentration of Water Samples 

Table 2.  Activity concentration (BqL-1) of 226Ra, 232Th, 137Cs & 40K in all 
the water samples 

Sample ID 
Activity concentration in Bq/L 

226Ra 232Th 40K 137Cs 

1(L)water AB 0.99±1.30 1.65±0.54 ND ND 

2(L)water AB 1.26±0.93 ND ND ND 

3(L)water AB 0.97±0.47 ND ND ND 

4(L)water AB 1.68±0.94 0.16±0.51 ND ND 

5(L)water AB 2.65±1.02 1.90±0.71 ND ND 

6(L)water AB 0.48±0.47 1.69±0.69 ND ND 

7(L)water AB 0.46±1.29 0.46±0.43 ND ND 

8(R)water AB 3.00±1.05 0.59±0.44 ND ND 

1(L)water MB 1.25±1.32 0.97±0.48 ND ND 

2(L)water MB 0.54±1.12 0.02±0.07 ND ND 

3(L)water MB 1.17±0.28 1.26±0.50 ND ND 

4(R)water MB 3.43±1.07 0.69±0.45 ND ND 

Minimum 0.31±1.12 0.05±0.16 - - 

Maximum 2.77±0.90 3.3±1.32 - - 

Average 1.49±0.93 0.939±0.482 - - 

 
The activity concentration of different radionuclides 

present in the water samples are shown in Table 2. In water 
samples the activity concentrations of 226Ra were found in 
the range of 0.31 to 2.77 BqL-1, with an average value of 1.54 
BqL-1 and 232Th found in the range of 0.05 to 3.3 BqL-1 with 
an average value of 1.675 BqL-1. 40K and 137Cs were not 
found in any of the samples. The rest of the radionuclides in 
almost all the water samples were below the detection limit. 
Therefore, the activity contents of the water samples 

collected from study area did not show any major evidence 
of radioactive enhancement. 

A comparison of activity concentration values with those 
of other countries is given in Table 3. 

3.3. Radiological Indices 

In order to assess the health effects, the radiation hazards 
such as absorbed dose rate (D), outdoor annual effective dose 
(E), radium equivalent activity (Raex) and external hazard 
index (Hex) have been calculated from the activity 
concentrations of 226Ra, 232Th and 40K and the values are 
shown in Table 4. The graphical representation of these 
values is also shown in Figure 7. 

From Table 4 it is seen that the absorbed dose rate for 
sediment samples were varied from 83.80 to 159.25 nGyh-1 
with an average of 115.43 nGyh-1 and this value is higher 
than the world average of 55 nGyh-1 [15]. On the other hand, 
the outdoor annual effective dose was ranged from 0.10 to 
0.19 mSvyr-1 with an average value of 0.14 mSvyr-1 which is 
less than the world average value of 0.48 mSvyr-1 [15]. 
Moreover, the mean value of radium equivalent activity was 
found to be 248.67 Bqkg-1 which falls below the world 
average value of 370 Bqkg-1 [15]. Furthermore, the mean 
value of external radiation hazard index was found to be 0.67 
which is also far below the unity indicating the 
non-hazardous category of the samples. 

The values of hazard indices confirmed that there is no 
possibility of immediate health effect for human to live and 
work at that area due to the radioactivity present in the 
environmental elements and the study also reveals that there 
is yet no significant radiological impact on the environment. 
The values found from the current study were compared with 
those of other published data at home and abroad and found 
that the radioactivity level was within the safety limit. 
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Table 3.  Activity concentration (Bqkg-1) of 226Ra, 232Th, 40K & 137Cs in sediment samples worldwide 

Country 
Radioactivity Concentration (Bq/kg) 

Reference 
226Ra 232Th 40K 137Cs 

Algeria 15.8 (4.5-25) 19.5 (6.5-31.7) 374 (56-607) 4.2 (0.9-9.5) Benamar et al. (1997) 

Egypt (Burullus Lake) 14.3 (10.3-21.8) 20 (11.9-34.4) 312 (268-401) 7.2 (2.7-15.9) El-Reefy et al. (2009) 

Egypt (NasserLake) 14.3-22 18.4-24.4 222-326 2.3-7.6 Khater et al. (2005) 

USA, SC (Reedy river) 21.4 45.3 609 - Powell et al. (2007) 

Brazil 11.2-16.2 10.2-25.5 402-607 <0.9-4.9 Godoy et al. (1998) 

Yugoslavia (Bega canal) 53-100 42-59 420-610 <0.5-365 Bikit et al. (2005) 

UK (Irish sea) 7-58 8-59 277-1011 18-3986 Jones et al. (1999) 

Greece 21.8 (13.6-33.3) 24.5 (16.6-34.1) 497 (327-763) - Papaefthymiou et al. (2007) 

France 9-62 16-55 120-1026 - Lambrechts et al. (1992) 

Albania (Butrint Lagoon) 13.0-26.6 13.1-38.1 266-675 2.8-37.5 Tsabaris et al. (2007) 

Serbia 7.9-12.2 18.0-31.3 271-456 14.5-31.9 Drndarski and Lavi (1996) 

Spain 60-150 10-45 250-600 >6-18 Rubio et al. (2003) 

Italy 28.2±4.4 91.7±13.4 604±30 8.8±1.8 Desideri et al. (2002) 

Turkey (Rirtina river) 16-113 17-87 51-1605 0.9-41.7 Kurnaz et al. (2007) 

India (Kali river) 34.1-49.4 4.6-12.2 296-525 - Narayana et al. (2007) 

Bangladesh (Karnaphuli river) 37.9 (20-89.7) 65.5 (50.8-88.4) 272 (217-320) 2.2 (1.7-2.7) Chowdhury et al. (1999) 

Bangladesh (Shango river) 25.4 (21.6-28.3) 57.5 (52.4-61.7) 255 (212-292) 2.1 (1.6-2.6) Chowdhury et al. (1999) 

Bangladesh (Bay-of-Bengal) 18-101 15-127 138-1318 - A.K.M Sharif et al. (1993) 

Bangladesh (Inani Beach) 28.17 48.57 490.59 - M.M Ahmed et al. (2014) 

Bangladesh 52.22±5.48 90.65±8.75 870.45±120.45 - Present Study (Sediment) 

Worldwide mean 30 35 400  UNSCEAR 

Table 4.  Absorbed dose rate, D (nGyh-1), outdoor annual effective dose, E (mSvyr-1), radium equivalent activity (Raeq) and external hazard index (Hex) of all 
sediment samples 

Sample ID Radium equivalent 
activity Raeq (Bq/kg) 

External Hazard 
index, Hex 

Absorbed Dose 
Rate, D (nGy/h) 

Outdoors Annual Effective 
Dose, E (mSv/yr) 

1 (L) SW-AB 291.97 0.78 132.91 0.16 

2 (L) SW-AB 278.56 0.75 130.74 0.16 

3 (L) SW-AB 275.95 0.74 128.08 0.16 

4 (L) SW-AB 238.20 0.64 109.49 0.13 

5 (L) SW-AB 190.34 0.51 88.34 0.11 

6 (L) SW-AB 194.50 0.52 90.96 0.11 

7 (L) SW-AB 237.99 0.64 112.05 0.14 

8 (R) SW-AB 233.21 0.63 107.01 0.13 

9 (R) SW-AB 177.71 0.48 83.80 0.10 

10(R) SW-AB 348.24 0.94 159.25 0.19 

1(L)SW-MB 244.37 0.66 113.91 0.14 

2(L)SW-MB 270.65 0.73 125.92 0.15 

3(L)SW-MB 259.60 0.70 121.04 0.15 

4(R)SW-MB 240.09 0.65 112.58 0.14 

Minimum 177.71 0.48 83.80 0.10 

Maximum 348.24 0.941 159.25 0.19 

Average 248.67 0.67 115.43 0.14 
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Figure 7.  Radiological Hazard indices for all sediment samples 

4. Conclusions 
The radionuclide contents, activity concentrations and 

radiological impact of the sediment and water samples were 
investigated in the present study. 

The results indicate that only the natural radionuclides 
were present in the samples. The activity concentration of 
man-made radionuclides such as 137Cs, 90Sr etc. were below 
the minimum detectable limit. This implies that the samples 
studied were free from artificial radionuclide. The natural 
radioactivity concentrations of 226Ra, 232Th for the sediment 
samples were slightly higher than the worldwide average 
values but for 40K, it was significantly higher than the 
worldwide average value. The activity concentrations of 
water samples did not show any major evidence of 
radioactive contamination. The average absorbed dose rates 
were higher than worldwide average value for sediment 
samples. Whereas, outdoor annual effective dose, the radium 
equivalent activity and external hazard indices were less than 
the world average values. The current result was analyzed 
and compared with the results of similar studies performed in 
other countries and in different places in Bangladesh. All 
these investigations indicated that there was no probability of 
immediate health effect on the member of public due to 
natural or artificial radioactivity present in the area under 
study.  
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