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February 16, 2024 
Bazan Group 
Haifa, Israel 
 

Subject:  Annual Report for Open-Path UV Air Monitoring  

This report summarizes the data collected by the four open-path UV air monitoring systems that 
were installed at the Bazan refinery during the time period of January to December 2023.  During 
this time, the four systems continuously collected and quantified the concentration of Benzene, 
Toluene, Ethyl Benzene and Xylene (BTEX) gas in the ambient air.  Information from the analyzers 
was reported along with meteorological data to a secured website, and alarm notifications were 
generated in the event target gases were detected above preset levels. Summary information is 
included for each beam path. The following report presents the summary results of the 
measurements. 

Operational Performance Events 

As of the end of 2023 the year-to-date onstream efficiency for the systems was 97.19%. 

Summary Findings 

From the results in Section 3 above the following were noted: 
 The sample paths detected compounds at different times. This was expected as the 

paths (due to their orientation) were affected by sources from the refinery under 
different weather conditions.  

 UV1 had the highest annual average for benzene of 0.54 g/m3. 
 The most daily average exceedances of the 3.9 g/m3 benzene alarm value was at UV2, 

UV4 and UV5 (1 day each) 
 
Please do not hesitate to contact me if you have questions or need additional information 
regarding the report. 
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ISRAC ISO 17025 
accreditation 

The use of ISRAC symbol relates to tests/calibrations which are included in the 
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as detailed in the accreditation certificate. The scope of accreditation is for Benzene 
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ISRAC is not responsible for the testing results conducted by the CAB and the CAB’s 
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International Laboratory Accreditation Cooperation (ILAC) arrangement for the mutual 
recognition of Testing/Sampling/ Calibration/ Inspection results. 

mailto:mwbaird@argos-sci.co.za
mailto:samir@bazan.co.il
mailto:aeliko@bazan.co.il


       

 

3 

Notice Any holder of this document is advised that information contained hereon reflects the 
Company’s findings at the time of its intervention only and within the limits of Client’s 
instructions, if any. The Company’s sole responsibility is to its Client and this document 
does not exonerate parties to a transaction from exercising all their rights and obligations 
under the transaction documents. Any unauthorized alteration, forgery or falsification of 
the content or appearance of this document is unlawful and offenders September be 
prosecuted to the fullest extent of the law. 
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Section 1 – Introduction 
 

The purpose of the Argos open-path UV air monitoring project at the Bazan Refinery in Haifa, 
Israel is to measure Benzene, Toluene, Ethylbenzene and Xylene (BTEX) gases on a real-time basis 
and to present this information via a secured website. The system also send alerts for detection 
levels defined by Israeli authorities. The fence-line monitoring equipment is installed along four 
portions of the fence line at the Bazan refinery, these locations are shown in Figure 1.1.  The 
beam paths covered are referenced as:  Refinery Northeastern line 867 meters (UV1); Gadiv 
Eastern line 428 meters (UV2); Western Line (UV5) 311 m and Refinery Southwestern line (UV4) 
822 meters.  

Figure 1.1 - Location Map Showing Fence Lines Covered by Argos Open-path UV Air 
Monitoring Systems 
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Each site is equipped with a meteorological station measuring the following parameters: 

 Wind speed 

 Wind direction 

 Temperature 

 Relative humidity 

The purpose of meteorological station is to help locate pollution source direction only on the 
Fenceline system height. 

The annual summary of the measurements performed by the system for 2023, are presented in 
the sections that follow. The measurements for Benzene were performed using an in-house 
validated method FLM-QLT-MET-001 Determination of BTEX by UV DOAS based on TO-16 and 
EPA 301 methods. 
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Section 2 - Quality Assurance Quality Control Checks 
 

The method for analysis of benzene was validated against the requirements of US EPA Method 301. 
These requirements are shown in Table 2.1 below. 

Table 2.1 – Validation Parameters for UV Systems 

 

 

Parameter Method Acceptable Site specific Method 
Acceptable 

Unacceptable 

Relative Bias <= 10 % Between 10 % and 30 

% 

> 30 % 

Precision Relative Standard 

Deviation (RSD) < = 

20 % 

 RSD > 20 % 

MDL N/A N/A N/A 

Accuracy <= 15 %  > 15 % 

Linearity R2 >= 0.9  R2 < 0.9 

Robustness 

Temperature 

<= 15 %  > 15 % 

Robustness Signal 

Strength 

<= 15 %  > 15 % 

Robustness Sample 

Time 

<= 15 %  > 15 % 



       

 

7 

Table 2.2 shows the overall results of the validation checks as a summary of all the systems. 

Table 2.2 – Results of Validation for all UV Systems 

 

  

Parameter Value Status 

Relative Bias 5.86% Method acceptable 

Precision 5.61% Method acceptable 

MDL 0.80 ppb N/A 

Accuracy 6.19% Method acceptable 

Linearity R2 = 0.9976 Method acceptable 

Robustness Temperature 4.5% Method acceptable 

Robustness Signal Strength 6.0% Method acceptable 

Robustness Sample Time 7.45% Method acceptable 
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Section 3 - Summary of Field Data 
 

As mentioned in Section 1, the air monitoring equipment operated continuously during 2023.  
The following figures and tables summarize the data collected during this time period for BTEX 
gases.  Each system collected data at five-minute averages.  Table 3.1 lists the time periods that 
valid data was collected at each location. 

Table 3.1 – Summary of Onstream Efficiency for 2023 

Location Q1 (%) Q2 (%) Q3 (%) Q4 (%) Annual (%) 
UV_1 96.02 97.57 98.04 97.54 97.29 
UV_2 98.84 98.07 95.43 97.14 97.37 
UV_4 93.95 97.66 96.90 95.77 96.07 
UV_5 98.82 96.75 97.69 98.78 98.01 

 

A summary of the 2023 data is shown in Tables 3.2 and 3.3 below: 

Table 3.2 – Annual Average Benzene Concentrations per Site for 2023 

Location Benzene (g/m3) Uncertainty of MDL (%)* 

UV_1 0.54 13.2 
UV_2 0.47 14.9 
UV_4 0.39 22.2 
UV_5 0.41 11.3 

*Uncertainty calculation adjusted based on NCR 02_29_24. Validation of methodology against 2022 Annual results in Section 5 - Annexes 

Table 3.3 – Annual Average Toluene, Xylene and Ethyl Benzene Concentrations per Site for 
2023 

Location Toluene (g/m3) Xylene (g/m3) Ethyl Benzene (g/m3)  
UV_1 1.78 3.49 1.01 
UV_2 2.31 2.50 8.46 
UV_4 1.26 1.15 3.21 
UV_5 0.72 1.49 7.32 
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The table below shows the number of daily average exceedances in 2023 of the following: 

 Benzene: 3.9 microgram/m3 daily average. (24 hr alarm) 
 Toluene: 3,770 microgram/m3 daily average. 
 Total Xylenes: 4,800 microgram/m3 daily average (Almog value). 

 

 

Table 3.3 – Number of Daily Average Exceedances Average Benzene Concentrations per Site 
for 2023 

Location Benzene (Days) Toluene (Days) Xylene (Days) 
UV_1 0 0 0 
UV_2 1 0 0 
UV_4 1 0 0 
UV_5 1 0 0 

 

Figures 3.1 to 3.4 show the annual wind roses at each of the paths for 2023. 
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Figure 3.1 – Wind Speed and Wind Direction for UV1 for 2023 
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Figure 3.2 – Wind Speed and Wind Direction for UV2 for 2023 
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Figure 3.3 – Wind Speed and Wind Direction for UV4 for 2023 
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Figure 3.4 – Wind Speed and Wind Direction Data for UV5 for 2023 
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Section 4 – Summary notes  

 
From the results in Section 3 above the following were noted: 

 The sample paths detected compounds at different times. This was expected as the 
paths (due to their orientation) were affected by sources from the refinery under 
different weather conditions.  

 UV1 had the highest annual average for benzene of 0.54 g/m3. 
 The most daily average exceedances of the 3.9 g/m3 benzene alarm value was at UV2, 

UV4 and UV5 (1 day each) 
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Section 5 – Annexes 

Bias results 
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Precision results 
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MDL results 

Q1 

Location January MDL (ppb) February MDL (ppb) March MDL (ppb) 
UV_1 0.28   0.60   0.46   
UV_2 0.25   0.46   0.53   
UV_4 0.54   0.78   0.54   
UV_5 0.21   0.65   0.50   

 

Q2 

Location April MDL (ppb) May MDL (ppb) June MDL (ppb) 
UV_1 0.81   0.69   0.51  
UV_2 0.48   0.23   0.44  
UV_4 0.91   0.87   0.41  
UV_5 0.38   0.21   0.26  

 

Q3 

Location July MDL (ppb) August MDL (ppb) September MDL (ppb) 
UV_1 0.46  0.64  0.29  
UV_2 0.57  0.62  0.49  
UV_4 0.36  0.35  0.28  
UV_5 0.49  0.32  0.83  

 

Q4 

Location October MDL (ppb) November MDL (ppb) December MDL (ppb) 
UV_1 0.53  0.58  0.48  
UV_2 0.66  0.57  0.56  
UV_4 0.47  0.61  0.26  
UV_5 0.68  0.46  0.42  
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Accuracy results 
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Linearity results 
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Robustness Temperature 
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Robustness Signal Strength 
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Robustness Sample Time 
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Uncertainty Validation on 2022 Annual results based on NCR 02_29_24 

NCR_02_29_24 Comparison of Uncertainty Of Measurement Between EN-14662 and ISO Guide 
14956 

      
Site UV1 UV2 UV4 UV5  
EN14662 Uncertainty (%) 6.27 10.38 6.74 2.37  
ISO 14956 (%) 19.8 19.9 21.5 19.2  
           
Target (%) < 25 < 25 < 25 < 25  

 

Validated 24 hours average Fenceline results 

Attached files: 

1. Bazan_Site_#1_24H_validated_20230101_to_20240101 
2. Bazan_Site_#2_24H_validated_20230101_to_20240101 
3. Bazan_Site_#4_24H_validated_20230101_to_20240101 
4. Bazan_Site_#5_24H_validated_20230101_to_20240101 

 


