


[bookmark: _Hlk209087922]Distribution of Polycyclic Aromatic Hydrocarbons in Soil Samples Around the Rooppur Nuclear Power Plant Region in Bangladesh

[bookmark: _yyzbba2knxd6]ABSTRACT
Polycyclic aromatic hydrocarbons (PAHs) are found in soil sample which originates from various natural and anthropogenic activities like incomplete combustion of fossil fuels, natural fires, volcanic eruptions, thermal geological reactions, industrial processes etc. PAHs are thought to be carcinogenic and 16 unsubstituted PAHs have been marked as “priority” pollutants by USEPA. Rooppur Nuclear Power Plant (RNPP) is to be Bangladesh’s first nuclear power plant facility that has been under construction since November 2017, and has not been operational yet. This study aims to investigate the presence of four priority Polycyclic Aromatic Hydrocarbons (PAHs) in the soil samples collected from the proximity of Bangladesh's Rooppur Nuclear Power Plant (RNPP). Analysis of twelve soil samples collected from three different sites around the RNPP facility were evaluated for naphthalene, phenanthrene, anthracene, and fluorene contamination level by Gas Chromatography-Mass Spectrometry (GC-MS) technique. The study seeks to establish PAHs contamination levels in soils around the RNPP as part of environmental monitoring.
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1. Introduction
Polycyclic Aromatic Hydrocarbons (PAHs) are a group of environmental pollutants with both natural and anthropogenic origins [Alegbeleye et al., 2017; WHO, 2010]. The compounds are mainly produced by the incomplete combustion processes and are commonly found in environmental matrices [Reizer et al., 2022]. The environmental health concern of the PAHs is especially due to their persistence and potential for bioaccumulation in soil systems and other such matrices [Wang et al., 2024].
The carcinogenic potential of some PAH compounds has led to their being listed as priority pollutants by all environmental health concerned agencies around the globe [Sharma et al., 2025]. On a global scale, such pollution is attributed to be the cause of 3 to 9 million premature deaths annually by the World Health Organization (WHO) [Akter et al., 2023]. The United States Environmental Protection Agency (USEPA/EPA) has listed sixteen individual PAHs as compounds of particular interest based on their reported health effects [Keith 2015.]. PAHs are considered to be mainly pyrolytic agents which pollute the environment coming from various sources including coal tar, crude oils, coal, and various petrogenic refinery products [Lake et al., 1979; Sporstol et al., 1983; Merrill et al., 1985]. Because of their low solubility and high hydrophobicity, PAHs readily get adsorbed by the organic systems and exhibits high mobility through most of the environmental matrices. Studies indicate that soil is a primary reservoir for PAHs, leading to contamination of the soil surface, resulting in their accumulation in soil matrices where they can persist for extended periods [Wilson et al., 1993; Lu et al., 2011; Wild et al., 1995]. Some countries have established guidelines for cleaning up soil contaminated with PAHs, and other techniques for decontaminating soil from PAHs have been documented in scientific literature [Rivas et al., 2006; Samanta et al., 2002; Alexander, 1994; Newman et al., 2004; Chaudhry et al., 2005]. This study specifically aimed to identify four priority polycyclic aromatic hydrocarbons (PAHs)- Naphthalene, Phenanthrene, Anthracene, and Fluorene.
[bookmark: _p16vjwxeyx3]1.1. Study Area Description
Rooppur Nuclear Power Plant (RNPP) is located in the Pabna district's Ishwardi upazila, at latitude 24.1290° N, longitude 89.0715° E, at the elevation of 29.0 meters. This plant is located in the basin of the Ganges River, close to its main channel, called locally the Padma River, which eventually joins the Brahmaputra River. This is identified as one of the most important centers for industries as well as agriculture, hosting the Ishwardi export processing zone in close vicinity of the nuclear power plant. Industrial activities in this place include the manufacture of chemicals as well as fertilizers, textile production, tanning industries, along with several other manufacturing industries. This is historically distinguished for the production of garment accessories as well as raw materials, the yarn industry, as well as the worldwide manufacture of clothing items. Transportation infrastructures, including major highways as well as rail networks, further contribute to the potential PAH emission sources in the immediate vicinity.
During this survey, sampling was intentionally conducted at three sites around the Rooppur Nuclear Power Plant, which were chosen to reflect different conditions of the environment as well as the resulting potential impacts. These locations were designated as S-1, S-2, and S-3.
S-1: The Power Plant's Boring Site
Identified as S-1, the site refers to the core boring location within the Rooppur Nuclear Power Plant's designated area. The sampling spot at S-1 was to provide a detailed understanding of the surface to subsurface level geological and hydrological attributes. Samples were systematically collected at multiple depths, starting from the immediate surface and extending down to a significant depth of 36 meters. This extensive vertical sampling allowed for the analysis of various conditions and the identification of any depth-dependent variations in the collected material.
S-2: The Padma River Site at Rooppur
Site S-2 is located along the nearest banks of the Padma River, adjacent to the power plant. Given the river's significant role in the local ecosystem and its potential as a pathway for environmental dispersion of pollutant materials, sampling at this location focused on the most relevant interfaces. So, the samples from the S-2 site were collected from both the surface areas, representing recent depositions or superficial water, and deep areas, which could indicate longer-term accumulation or influence from the riverbed.
S-3: The Hardinge Bridge Site
The third sampling location, S-3, refers to the Hardinge Bridge site. The Hardinge Bridge is a prominent landmark and a critical point along the Padma River, offering a different observation on the sedimentation characteristics further downstream or upstream from immediately nearest to the power plant. 
Research Objectives
This study focuses on four specific PAH compounds: naphthalene, phenanthrene, anthracene, and fluorene. These compounds were selected based on their inclusion in priority pollutant lists and their relevance to environmental health assessment. Our study aims to:
1. Determine baseline PAH concentrations in soils around the RNPP site
2. Assess spatial distribution patterns of PAH contamination
3. Evaluate contamination levels relative to environmental guidelines
4. Identify potential sources contributing to observed PAH levels
[bookmark: _kvzntmyyrjxy]2. Materials and Methods
[bookmark: _qvrspk6086c0]2.1. Chemical Standards and Reagents
High-purity analytical standards for naphthalene, phenanthrene, anthracene, and fluorene were obtained from Sigma-Aldrich (purity ≥99.9%). HPLC-grade dichloromethane was sourced from BDH (United Kingdom), while acetone was purchased from Merck (Germany). Additional analytical reagents were procured from Merck and met analytical grade specifications.
[bookmark: _qghew5gl12ue]2.2. Instrumentation and Analytical Conditions
[bookmark: _5kch8y747jvr]2.2.1. GC-MS System Configuration
[bookmark: _6diq9xlfvseg][bookmark: _yo6mminasz5k]The analysis was conducted using a Varian 3800 gas chromatograph coupled with a Varian Saturn ion trap 2200 mass spectrometer. The system operated in total ion monitoring mode for comprehensive compound detection. A DB-5 capillary column (30 m × 0.25 mm I.D., 0.25 μm film thickness) was utilized in split mode injection (20%) and 0.2 μL samples were injected with 3 minutes solvent delay. Helium was used as carrier gas at 1.0 mL/min flow rate. Ionization was achieved through electron ionization (EI) mode.  The transfer line and ion source temperatures were 280°C and 275°C respectively. Column temperatures were programmed as follows:
1. Initial temperature: The initial column temperature was set at 50°C and held for 1 minute
2. Ramp-1: Temperature was increased at a rate of 8°C/min to 200°C and held for 20 minutes
3. Ramp-2: Temperature was increased at a rate of 10°C/min to 280°C and held for 10 minutes
[bookmark: _9xvdthm8pb8p]4. Injection port: Temperature was maintained at 250°C for the whole analysis
[bookmark: _i9mw1i5878el]2.3. Analytical Quality Control
[bookmark: _l52sgduibb7b]2.3.1. Calibration Standards
To enable the quantitative determination of the polycyclic aromatic hydrocarbon (PAH) components of the soil samples in consideration, specific components, i.e., Naphthalene, Anthracene, Phenanthrene, and Fluorene (NAPF), were selected as the key marker components for the calibration process. 
Standard solutions were made in a high-grade dichloromethane solvent system. The four specific concentrations utilized for the calibration curve were 5 ppm, 2.5 ppm, 1.25 ppm, and 0.625 ppm. The calibration curves were derived by plotting the peak areas against the corresponding known concentrations of the reference compounds. This relationship, often expressed in the form of the linear regression equation, is used to estimate unknown NAPF concentrations in sample extracts, based on their peak areas. To ensure the integrity and suitability of the analytical system, a sample blank consisting solely of the solvent was injected to confirm the absence of any interfering peaks or contamination from the reagents or instrumentation. Additionally, a sample blind (often referred to as a matrix blank) was injected to assess any background signals or interferences introduced during the sample preparation steps. Moreover, to assess the accuracy and the precision of the method, wide-ranging recovery studies were also performed with three different standard concentrations in the spiked samples.
[bookmark: _qwizfpprjcl4]2.4. Sample Processing and Extraction
[bookmark: _te7lege3x7vj]2.4.1. Sample Preparation
[bookmark: _5jttm5u85itg]All of the collected samples underwent thorough inspection to remove debris, unwanted residue, and foreign materials. Samples were air-dried at 42°C for 4-5 days until consistent weight was achieved. Dried samples were homogenized and made into a powder using mechanical grinding to ensure representative subsampling. A precisely measured 10 grams of the processed soil sample is carefully introduced into a Soxhlet extraction apparatus and then charged with 100 mL of high-purity dichloromethane, The extraction process is carried out continuously for 8-10 hours, as supported by established methodologies [Lau et al., 2010; Saim et al., 1997]. 
[bookmark: _nb0545we4807]The resulting solvent extract was filtered through Whatman filter paper to remove any particulate matter. The filtered extract is then transferred to a Kuderna-Danish (K-D) evaporator system. Using a controlled heating and evaporation process, the volume of the extract is carefully reduced to a final volume of approximately 1-2 mL. Concentrated extracts were sealed to resist evaporation and stored at -20°C until analysis. The methodologies for extracting benzo(a)pyrene and other PAHs have been thoroughly documented in numerous publications [Gan et al., 2009; Gupta et al., 1998; Budzinski et al., 1997].

2.4.2. Sample Clean-up
A silica gel clean-up column with 1 cm internal diameter was prepared. A Cotton plug was placed at the bottom of the clean-up column and 20 g pre-activated silica gel was placed right above the cotton plug in the column. Then 1.5 cm anhydrous sodium sulfate was layered above the silica gel and finally a thin sand layer was made on top of the anhydrous sodium sulfate layer. The column was conditioned with 5 mL of dichloromethane before sample application. Concentrated samples were loaded and eluted with 60 mL of dichloromethane. The collected eluent was concentrated using the K-D evaporator system, and the samples were ready to be analyzed using GC-MS.
[bookmark: _lkl1p1earv6e]2.5. GC-MS Analysis
[bookmark: _f0ug15t7p5xt]2.5.1. Compound Identification
Analysis of the pre-concentrated samples was carried out using Gas Chromatography-Mass Spectrometry (GC-MS) in preestablished operating parameters. Upon the entry of the samples into the GC-MS instrument, chromatographic separation produced characteristic peaks for different PAH compounds. Each PAH compound was identified by comparing its retention time, observed in the sample chromatogram, with that of a known standard solution. The quantification of individual PAH compounds in the samples was determined by comparing their respective peak areas with the corresponding peak areas obtained from the known concentration of the standard solution. This methodology allowed for a precise determination of the concentration of each PAH present in the original samples.
Sample concentrations were calculated using the external standard method according to:
Sample strength: S = [(As - Ab) × Cstd] / Astd                    — (Eq 1)
Where:
As = peak area of the samples
Ab = peak area of the blank sample
Astd = peak area of the standard solutions
Cstd = concentration of the standard solutions
Actual concentration of PAHs in (ppb): [(S × V) / 100 mL] × 1000               — (Eq 2)
Where:
S = concentration of PAHs
V = volume in Litres
[bookmark: _c1t9js8d0een]2.5.2. Recovery Assessment
To assess the method recovery of PAHs, evaluation was conducted by spiking 12-meter-deep soil samples with known amounts of PAH standards of 2.5 ppm and 5.0 ppm. Subsequent analyses were performed using the identical methods applied to the original samples.
Recovery percentages were calculated as:
Recovery: (%): 
RS = (Actual concentration of the sample spike area / concentration of the spike) × 100 %        — (Eq 3)
[bookmark: _8h0t7s8819l7]3. Results and Discussion
[bookmark: _ucyusvyrqkgf]3.1. Analytical Methodology and Characterization of PAHs
For accurate quantification of polycyclic aromatic hydrocarbons (PAHs), pre-concentrated samples underwent analysis using gas chromatography-mass spectrometry (GC-MS), a widely recognized and commonly employed technique for identifying and quantifying volatile and semi-volatile organic compounds [Urbancok., 2018; Biniecka et al., 2011; Kadokami et al., 2012]. This involved preparing calibration curves for each target PAH compound using a series of known concentrations (0.625, 1.25, 2.5, and 5 ppm). A standard curve for each compound was generated by plotting the chromatographic peak area against its corresponding concentration range. The detailed analytical characteristics, including detection limits, linearity, and precision, are comprehensively presented in Table 1, providing a thorough overview of the method's performance.  
Table 1: Analytical Characteristics of calibration curves for the standard markers.  
	PAH component 
	Retention Time (min) 
	Range(µg/mL) 
	Regression equation 
	Detection limit (µg/mL) 
	R2 
	Precision (%) (SD) (n = 5, 10 ng/mL) 

	
	
	
	
	
	
	Inter-day 
	Intra-day 

	Naphthalene 
	10.36 
	2 - 1000 
	y = 5030.9521x + 347.7103 
	2.5 
	0.989 
	0.64 
	0.29 

	Anthracene 
	19.81 
	2.1 - 1000 
	y = 1093.9199x - 78.7406 
	2.2 
	0.986 
	1.11 
	0.44 

	Phenanthrene 
	19.78 
	2.2 - 1000 
	y = 1093.9199x-78.7406 
	2 
	0.986 
	1.1 
	0.95 

	Fluorene 
	16.68 
	2 - 1000 
	y = 1607.7971x - 47.0551 
	2.1 
	0.995 
	0.71 
	0.9 


 
To visualize the chromatographic separation and confirm the identity of the target PAHs, a comparison of the gas chromatogram with MS detection was performed using a 5ppm standard solution containing Naphthalene, Anthracene, Phenanthrene, and Fluorene. This was then compared with various sample solutions collected from different depths of soil samples, as depicted in Figure 1. 
 
 
 
 

Figure-1: A typical overlay of GC-MS chromatograms of a standard solution and  the soil samples collected from different sites. 

This comparison demonstrated the retention times for the investigated polycyclic aromatic hydrocarbon (PAH) standards. Specifically, Naphthalene exhibited a retention time of 10.367 minutes, Anthracene at 19.81 minutes, Phenanthrene at 19.784 minutes, and Fluorene at 16.98 minutes. Method Detection Limit (MDL) ranged from 2.0 to 2.5 μg/mL, providing adequate sensitivity for environmental sample analysis.
[bookmark: _2mlda9s2u1x1]3.2. PAH Distribution Patterns
[bookmark: _m1ckv8gxpr8]3.2.1. Site S-1: RNPP Boring Area
The concentrations of individual PAHs across different sampling sites and depths are systematically presented in Table 2. 
Table 2: Concentrations of individual PAHs at different sampling sites and depths.
	Sampling site 
	Depths 
	Naphthalene 
(ppb) 
	Anthracene 
(ppb) 
	Phenanthrene 
(ppb) 
	Fluorene 
(ppb) 

	Rooppur Nuclear Power Plant boring site (S-1) 
	0 m 
	40.56 
	13.51 
	13.89 
	4.001 

	
	1 m 
	59.8 
	19.8 
	20.4 
	< MDL 

	
	2 m 
	11.07 
	< MDL 
	< MDL 
	< MDL 

	
	3 m 
	15.92 
	< MDL 
	< MDL 
	< MDL 

	
	4 m 
	19.15 
	< MDL 
	< MDL 
	< MDL 

	
	8 m 
	28.56 
	< MDL 
	< MDL 
	< MDL 

	
	12 m 
	17.33 
	< MDL 
	< MDL 
	< MDL 

	
	36 m 
	2.06 
	< MDL 
	< MDL 
	< MDL 

	Rooppur at Padma River site (S-2) 
	Surface 
	51.75 
	48.2 
	49.6 
	14.5 

	
	Deep 
	130.22 
	105.73 
	108.807 
	26.87 

	Hardinge Bridge site (S-3) 
	Surface 
	0.81 
	87.14 
	89.674 
	17.29 

	
	Deep 
	107.1 
	95.56 
	98.341 
	25.46 



 
 

Figure-2: Concentrations of PAHs in the samples collected from the RNPP boring site (S-1). 

From Figure 2, several key observations can be made regarding the distribution of individual PAHs at different depths. 

From the figure-2, we remark that in the surface and shallow layers Naphthalene has the highest concentration at both 0 m (40.56 µg/L) and peaks dramatically at 1 m (59.8 µg/L). Phenanthrene is present significantly at 0 m (18.89 µg/L) and 1 m (20.4 µg/L). Anthracene is moderate at 0 m (13.5 µg/L) and rises at 1 m (11.07 µg/L). Fluorene is present only at 0 m (4 µg/L) and 1 m (0 µg/L) and undetectable afterward whereas in intermediate depths (2-8 m), Naphthalene is found at reduced concentrations and the others are below the minimum detection limit. In the deeper region, Naphthalene is the only compound detected. The contamination trend shows that naphthalene has the highest mobility and persistence, possibly due to its higher water solubility compared to the other PAHs. The presence of Naphthalene at 36 m raises concerns about its potential to contaminate deeper groundwater resources.
The presence of PAHs in sampling site S-1 can be attributed to several proximate causes:
1) Proximity to Highway: The sampling site's location adjacent to a highway strongly implicates vehicular emissions as a primary source of PAHs. Roadside soils are known to accumulate significant levels of PAHs released from the combustion of fossil fuels in vehicles [Brugge et al., 2007; Liu et al., 2017; Patel et al., 2020].  
2) Nuclear Power Plant Construction: The ongoing construction of a nuclear power plant in the vicinity introduces another potential source. Concrete blocks and other materials commonly used in construction may contain PAHs, as indicated by reference, which could leach into the surrounding soil [ Patel et al., 2020; Irha et al., 2015; Li et al., 2024]. 
3) Road Construction Materials: Additionally, the potential use of higher percentages of PAH substitution in road sub-bases, as referenced in, could serve as another substantial source of PAHs, contributing to the overall contamination of the soil [ Patel et al., 2020].
4) [bookmark: _q7i920bhc6qe]Historical industrial activities: The diverse industrial operations that have historically been characteristic of the wider area. These past activities, spanning various sectors and often predating modern environmental regulations, have been shown to introduce PAHs into the local ecosystem [Islam et al., 2024].

3.2.2. Site S-2: Padma River Area
At sampling site S-2, two samples were collected, and the investigation revealed distinct PAH concentrations. In the surface soil, concentrations ranged from 14.5 ppb to 51.75 ppb, while in the deep soil samples, concentrations were notably higher, ranging from 26.87 ppb to 130.22 ppb. The quantitative amounts of different PAHs in both surface and deep soil samples collected from the Padma River sampling site are illustrated in Figure 3.

Figure-3: Concentrations of PAHs in the samples collected from the Padma River site (S-2).  
 
 

A critical finding from S-2 is that deep soil samples consistently contained substantially higher PAH concentrations for all four investigated compounds. This observation strongly suggests a downward leaching or migration of PAHs from the surface layers into the deeper soil profiles. Furthermore, it points towards possible accumulation or limited degradation under subsurface conditions, particularly in anaerobic zones, which can significantly slow down PAH breakdown. The elevated deep soil concentrations also raise concerns about potential contamination from upstream industrial or anthropogenic sources that have managed to penetrate and accumulate in these deeper layers.
By analyzing individual PAHs concentrations, it was observed that Naphthalene yet again exhibited the highest concentration in both surface and deep samples, firmly establishing it as the most abundant and mobile contaminant in this site as well. Fluorene, while also more concentrated in deep soil compared to the surface, showed the lowest absolute levels among the four PAHs. This could imply either faster degradation rates for Fluorene in this environment or a lower initial input compared to the other compounds. The presence of highly polluted chemical industries located around the Padma River is a significant factor contributing to PAH contamination. It is highly probable that PAHs from industrial effluents contaminated the river water, which then gradually deposits and permeates into the deeper surface soil layers.
[bookmark: _41nj8fnzdvd9]3.2.3. Site S-3: Hardinge Bridge Area
At sampling site S-3, situated near the Hardinge Bridge, the observed PAH concentrations in surface soil ranged from 0.81 ppb to 89.67 ppb, while deep soil samples exhibited concentrations from 25.46 ppb to 107.1 ppb. The specific amounts of different PAHs in surface and deep soil samples from this site are presented in Figure 4.
 
 

Figure-4: Concentrations of PAHs in the samples collected from the Hardinge Bridge site (S-3). 

Sampling site S-3 displayed an unusual and notable pattern for Naphthalene. Its concentration was very low in the surface level (0.81 µg/L) but exceptionally high in the deeper level (107.1 µg/L). This drastic difference strongly indicates significant vertical migration of Naphthalene or points to a possible deep subsurface contamination source, such as leakage from underground infrastructure or a sediment-bound release.
Conversely, Phenanthrene and Anthracene maintained consistently high concentrations in both surface and deep layers, with only marginally higher concentrations observed in deep water. This suggests that these compounds are relatively stable and appear to be prevalent throughout the water column at this site. Fluorene, although present at lower overall concentrations, was still more concentrated in the deep layer, hinting at a similar vertical movement pattern as observed for Naphthalene, albeit at a lower magnitude.
The effluent reaching this site is likely a result of various human activities in the surrounding area. Furthermore, vehicle emissions, once dispersed by rainfall, can settle into the deeper soils, contributing to the PAH load. The presence of a railway station in the S-3 region represents another significant source of PAH contamination, as railway operations are known to release various organic pollutants into the environment [Wiłkomirski et al., 2011].
3.3. Comparative Site Analysis
Cross-site comparison reveals distinct contamination signatures (Figure 5):

Figure-5: Average concentrations of PAHs in the samples collected from three different sites around RNPP. 
 

[bookmark: _fucereepwh7r]3.3.1. Overall Concentrations of PAHs Across Sampling Sites
To provide a comprehensive overview of the contamination levels, Figure 5 illustrates the average concentrations of different PAHs across all three sampling sites. This comparative analysis reveals distinct contamination profiles for each site:
1. Sampling Site S-1: This site exhibited the lowest overall contamination among the three investigated locations. Within S-1, Naphthalene consistently showed the highest average concentration (50.18 µg/L) among the four PAHs, reinforcing its pervasive nature. In contrast, Fluorene had a very low average concentration (2 µg/L), suggesting either limited input or rapid degradation in this specific environment.
2. Sampling Site S-2: This site was characterized by high overall contamination, featuring a diverse range of PAHs at elevated levels, particularly in the deeper soil, as previously discussed.
3. Sampling Site S-3: Sampling site S-3 was distinctly marked by a dominance of Phenanthrene and Anthracene, indicating that these compounds are the primary contaminants in this particular region, likely due to the specific sources identified earlier.
In summary, this extensive analysis of PAH distribution across different sampling sites and depths provides crucial insights into the sources, mobility, and persistence of these environmental contaminants. The findings highlight the varied impacts of localized anthropogenic activities and the complex interactions governing the fate of PAHs in different environmental matrices.
[bookmark: _yh6ora5nwki6]3.4. Environmental Significance
All detected PAH concentrations exceeded established permissible limits (naphthalene: 10 ppb, phenanthrene: 30 ppb, anthracene: 30 ppb, fluorene: 30 ppb), indicating widespread environmental contamination requiring attention [WHO., 2010].
Mobility and persistence considerations:
a. Naphthalene's detection at 36 m depth demonstrates high environmental mobility.
b. The compound's relatively high-water solubility compared to other PAHs explains its persistence in deeper soil layers.
c. Potential groundwater contamination risks require ongoing monitoring.
Source attribution: The spatial distribution patterns suggest multiple contamination sources:
1. Vehicle emissions from transportation corridors
2. Industrial discharge from upstream operations
3. Construction activities at the RNPP site
4. Historical contamination from long-term industrial development

This baseline assessment provides essential data for ongoing environmental monitoring around the RNPP facility. The results demonstrate pre-existing PAH contamination primarily attributable to regional industrial activities and transportation emissions rather than nuclear facility operations.
[bookmark: _lt58oaxvndfv]4. Conclusion
[bookmark: _ayett5xmnwzg]This work on investigation of four PAHs compounds around the Rooppur nuclear power plant were conducted as a part of the requirement of environmental impact assessment (EIA). We analyzed the soil samples around the RNPP site and tried to understand the current contamination status of the mentioned PAHs namely Naphthalene, Anthracene, Phenanthrene and Fluorene. The results show that At Rooppur Nuclear Power Plant boring site (S-1), the concentrations of PAHs were found from the range of 4.0 to 40.56 ppb in 0 m as surface soil and <MDL to 59.8 ppb [below detection limit (MDL= 0.0002µg/L)] in various depths of soil samples. At the Rooppur Padma River site (S-2), the concentrations of PAHs were found from the range of 14.5 to 51.75 ppb in surface soil and 26.87 to 130.22 ppb in depth soil sample. At Hardinge Bridge site (S-3), the concentrations of PAHs were found from the range of 0.81 to 89.67 ppb in surface soil and 25.46 to 107.1 ppb in depth soil sample. The highest concentration 130.22 ppb among the investigated PAHs compounds was obtained at Rooppur at the Padma River site soil samples. The lowest concentration 0.81ppb was obtained at Hardinge Bridge site surface soil sample; this might be due to less pollution of the soil. The concentrations of investigated PAHs in soil samples were found over the permissible limits in all sample areas (naphthalene 10ppb, phenanthrene 30 ppb, anthracene 30 ppb and for fluorene 30 ppb). The recovery of the subjected PAHs of the investigation method was done by spiking the standards and results were found as Naphthalene-   77.5 %, Anthracene-93.5 %, Phenanthrene-96 % and Fluorene-45.6%.
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