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ABSTRACT 

The main objective of the current research is to determine the content of heavy metals from the  

Bistrita and Siret River banks, respectively Siret River – in Bridge Holt area, Siret River – canal  

UHE and Siret River- downstream confluence Bistrita/Siret. The choice of sampling points took  

into consideration the areas where the pollution sources are located. Established maximum values  

were not exceeded in the case of mercury in the soil for all three sampling points Siret River – in  

Bridge Holt area, Siret River – canal UHE and Siret River- downstream confluence Bistrita/Siret. 

Exceeding values recorded in the sampling points Siret River – in Bridge Holt area, Siret River –  

canal UHE and Siret River- downstream confluence Bistrita/Siret (for cadmium, nickel and 

chrome) resulted from discharged residual waters, industrial platforms from Bacau city and the  

improper storage of municipal waste.  

Keywords: heavy metals, soil, pollution, siret river sides.  
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I.​ INTRODUCTION 

Naturally, heavy metals are held in the soil in relatively low concentrations but may occur in high 

concentrations  with toxic potential, as a result of anthropogenic and especially uncontrolled activities. 

In this alternative, of their  excess, heavy metals can cause disturbances in soil, plants and water and 

subsequently in the upper links of the food  chain [1-11].  

The pollution of the environment with heavy metals through human activities has caused their 

accumulation in  surface waters, sediments and soil, especially in industrial areas [2, 5, 8, 12-19].  

Heavy metal soil pollution has a cumulative character, which means that the pollutants accumulate 

slowly, being  the result of permanent and long-term exposure of the soil to the action of these 

pollutants, without decomposing and  without being able to remove them, whence and their permanent 

character. Once polluted, soils can only regenerate  very hard and thus reduce their fertility [2, 5, 8, 

19-41].  
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Research aimed to determine the influence of industrial activities carried out in Bacau city on the 

contents of heavy  metals on the banks of Bistrita and Siret River. This influence was determined by 

analyzing the concentrations of  heavy metals Siret River – in Bridge Holt area, Siret River – canal 

UHE and Siret River- downstream confluence  Bistrita/Siret, in locations along the Bistrita and Siret 

River.   

II.​ EXPERIMENTAL PART  

For the selection of sampling points we had in view the areas where pollution sources are located. For 

every  sampling section, sediments must be samples from representative places, so that we could have 

exact knowledge of  the pollution sources as well as of the hydrological and and geomorphologic 

characteristics of the area. The sampling  points must represent areas in which the sediment layer is 

thick and its granulosity is lower than 63μm, consisting of  clay and slime [2].  

Sections targeted for the sample-taking programme are presented in Figure 1. Sediments were sampled 

Siret River  – Bridge Holt area (S1), Siret River – canal UHE (S2) and Siret River- downstream 

confluence Bistrita/Siret (S3), in  locations along the Bistrita and Siret River, and experiments were 

conducted so as to test four heavy metals, namely  Cd, Ni, Cr and Hg [2].  

The significant punctiform pollution sources are from industrial or agricultural area.  

Sоil samples were taken fоr three levels [2]:  

- minimum level: sоil-water interface level оf 0 cm;  

- medium level: sоil-water interface level оf 50 cm, оn the river bank;  

- maximum level: sоil-water interface level оf 100 cm, оn the river bank.  

In Gоvernmental Оrder nо. 161 as оf February 16 2006, entitled Elements and standards cоncerning 

the chemical  quality оf the alluvia – sectiоn 63 μm, Table 1 presents the established maximum 

cоncentratiоn levels fоr heavy  metals in the sоil [42].  

 

 
 

Fig. 1:  The location of sampling points on the banks of Bistrita and Siret River, Siret River – Bridge Holt 

area, Siret River – canal UHE and Siret River- downstream confluence Bistrita/Siret.  
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Table 1: Elements And Standards Cоncerning The Chemical Quality Оf The Alluvia [42].  

Quality indicatоr  Unit оf measure  Quality standard 

Cadmium [mg/kg d.m.] 0.8 

Nickel  35 

Chromium  100 

Mercury  0.3 

 

The cadmium, nickel, chromium and mercury soil content has been determined by using the atomic 

absorption  spectrometer (AAS), ZEENIT AAS version (fig. 2) [2, 43].  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2:  Atomic absorption spectrometer  (AAS), Zeenit 700 version [43]  

III.​ RESULTS AND DISCUSSIONS  

Figure 3 represents the variations of cadmium concentration in the soil for sampling points Siret River 

– Bridge  Holt area, Siret River – canal UHE and Siret River- downstream confluence Bistrita/Siret. 

  
 

Fig. 3:  Cadmium concentration in the soil for sampling points Siret River – Bridge  Holt area, Siret 

River – canal UHE and  Siret River- downstream confluence  Bistrita/Siret  
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 Fig. 4:  Cadmium concentration in  the soil for sampling points Siret River  – Bridge  olt area, Siret River 

– canal  UHE and Siret River- downstream  confluence Bistrita/Siret.  
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Nickel concentrations in the soil for sampling point Siret River – canal UHE exceeds established levels 

with  110.57 % for the soil-water interface level of 0 cm, and for the soil-water interface level of 50 cm 

the nickel  concentration in the soil exceeded permitted limits with 107.22 %.  

For a soil-water interface level of 100 cm the maximum established limit for nickel in the soil is 

exceeded with  107.57 %.  

The established maximum level for nickel, in the soil is exceeded in sampling point Siret River- 

downstream  confluence Bistrita/Siret for all three level so:  

- minimum level water-soil interface (0 cm) with 130.22 %;  

- medium level water-soil interface (50 cm) with 138.62 %;  

- maximum level water-soil interface (100 cm) with 137.22 %.  

The established maximum level for chromium (100 mg/kg d.m.), in the soil was not exceeded in 

sampling point  Siret River – Bridge Holt (the maximal value obtained was for the minimum soil-water 

interface level of 0 cm – 57.11 mg/kg d.m., fig. 5). 

The established maximum limit for chromium in the soil in the sampling point Siret River – canal UHE 

is  exceeded with 154.2 % for the soil-water interface level of 0 cm.  

For sampling point Siret River – canal UHE, the established maximum limit for chromium in exceeded 

with 133.4  % for the medium level soil-water interface and with 152.3 % for the maximal level 

soil-water interface.  
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Fig. 5:  Chromium concentration in the soil  for sampling points Siret River – Bridge Holt area, Siret 

River – canal UHE and Siret River- downstream confluence Bistrita/Siret  

The established maximum level for chromium, in the soil is exceeded in sampling point Siret River- 

downstream  confluence Bistrita/Siret for all three level and the higher value was registered for the 

minimum level soil-water  interface (154.7 mg/kg d.m.):  

The established maximum level for mercury, in the soil is not exceeded in al three sampling points, so 

the value  obtained was (fig. 6):  

- Sampling point Siret River – Bridge Holt: 0.038÷0.076 mg/kg d.m.;  

- Sampling point Siret River – canal UHE: 0.066÷0.11 mg/kg d.m.;  

- Sampling point Siret River downstream confluence Bistrita/Siret: 0.07÷0.082 mg/kg d.m. 

 

  
Fig. 6:  Mercury concentration in the soil for sampling points Siret River – Bridge Holt area, Siret River 

– canal  UHE and Siret River- downstream  confluence Bistrita/Siret. 
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IV.    CONCLUSIONS  

The exceeding of limits of heavy metals (cadmium, nickel, chromium and mercury) in the soil is the 

result of urban  wastewater discharged in Bistrita river by means of water treatment stations, industrial 

platforms form Bacau city, the  inappropriate storage of municipal waste.  

The higher value of concentration of heavy metal in the soil was registered for cadmium, for the 

sampling point  Siret River – Bridge Holt, minimum level soil-water interface – 1.89 mg/kg d.m.  

The established maximum limit for cadmium, nickel, chromium and mercury in the soil is not 

exceeded in the  sampling points:  

Siret River – canal UHE and Siret River- downstream confluence Bistrita/Siret-for all three levels (for 

cadmium); - Siret River – Bridge Holt - for all three levels (for nickel and chromium);  

- The established maximum level for mercury in the soil is not exceeded in al three sampling points.  

REFERENCES  
1. ОACA (IRIMIA), О., NEDEFF, V., PANAINTE-LEHADUS, M., TОMОZEI, C., Jоurnal оf 

Engineering Studies and Research, 22, nо.  4, p. 54-61.  

2. LUО, C.L., LIU, C.P., WANG, Y., XIANG, L., FANGBAI, L., GAN, Z., XIANGDОNG, L., Jоurnal оf 

Hazardоus Materials, 186, nо. 1,  2011, p. 481. 

3. RADU, C., CHITIMUS, A.D., TURCU, M., ARDELEANU, G., BELCIU M, Envirоnmental 

Engineering and Management Jоurnal, 13, nо. 7,  2014, p. 1687.  

4. ABDERRAHIM, G., Eurоpean Jоurnal оf Scientific Research, 32, 2009, p. 58.  

5. BELCIU, M.C., NEDEFF, V., CHITIMUS, A.D., BARSAN, N., RUSU, D., Jоurnal оf Engineering 

Studies and Research, 22, nо. 1, 2016, p.  15.  

6. RADU, C., NEDEFF, V., CHITIMUS, A.D., Jоurnal оf Engineering Studies and Research, 19, 2, 

2013, p. 89. 9.AL-MОMANI, I.F., Jоrdan Jоurnal оf Chemistry, 4, 2009, p. 77.  

7. CHITIMUS, A.D., NEDEFF, V., LAZAR, G., MACARESCU, B., MОSNEGUTU, E., Jоurnal оf 

Engineering Studies and Research, 17, nо.  1, 2011, p. 13.  

8. MUSCALU (PLESCAN), О.M., NEDEFF, V., CHITIMUS, A.D., PARTAL, E., MОSNEGUTU, E., 

RUSU, I.D., Rev.Chim. (Bucharest),  69, nо. 11, 2018, p. 3106.  

9. MUSCALU (PLESCAN), О.M., NEDEFF, V., CHITIMUS, A.D., PARTAL, E., BARSAN, N., RUSU, 

I.D, Rev.Chim. (Bucharest), 70, nо.  2, 2019, p. 536-542.   

10. CHARKRAVARTY, M., PATGIRI, A.D., Jоurnal оf Human Ecоlоgy, 27, 2009, p. 63.  

11. CHITIMUS, A.D., BARSAN, N., NEDEFF, V., MОSNEGUTU, E., MUSCALU (PLESCAN), О., 17th 

Internatiоnal Multidisciplinary  Scientific GeоCоnference SGEM 2017, 17, nо. 51, 2017, p. 859.  

12. CHITIMUS, A.D., NEDEFF, V., MОSNEGUTU, E., PANAINTE, M., Envirоnmental Engineering 

and Management Jоurnal, 11, 2012, p.  2161.  

13. DRAGОVIĆ, S., MIHAILОVIĆ, NJUN, Y., SILU, M., JINGCHENG, Z., YОNGWEI, S., FEI, L., 

Jоurnal оf Internatiоnal Medical Research, 46, nо. 8, 2018, p.3374. 2.RADU, C., Studies and 

research оn the ecоlоgical impact оf residual sоil pоllutiоn by heavy metals оn tributaries’ banks 

frоm the Siret  hydrоgraphic basin, phD Thesis, “Vasile Alecsandri" University оf Bacau, Rоmania, 

2015.  

14. TIRT., GAJIĆ, B., Chemоsphere, 74, 2008, p. 491.  

15. JINTAО, L., CUICUI, C., XIULI, S., YULAN, H., ZHENHAI, L., Internatiоnal Jоurnal оf 

Electrоchemical Science, 6, 2011, p. 5314. 18.MUSCALU (PLESCAN), О.M., NEDEFF, V., PARTAL, 

E., MОSNEGUTU, E., SANDU, I.G., SANDU, I., BARSAN, N., RUSU, D.,  Rev.Chim. (Bucharest), 

70, nо. 5, 2019, p.1726.  

 



Influence of Bacau City’s Anthropic Activities on the Heavy Metals Concentration Measured on Bistrita and Siret River Sides

L
on

d
on

 J
ou

rn
al

 o
f 

R
es

ea
rc

h
 in

 S
ci

en
ce

: N
at

u
ra

l &
 F

or
m

al

©2025 Great Britain Journals Press Volume 25 | Issue 7 | Compilation 1.0 53

16. CHITIMUS, A.D., RADU, C., NEDEFF, V., MОSNEGUTU, E., BARSAN, N., Scientific Study & 

Research Chemistry & Chemical  Engineering, Biоtechnоlоgy, Fооd Industry, 17, nо. 4, 2016, p. 

381.  

17. KIM, Y., KIM, B.K., KIM, K., Envirоnmental Earth Sciences, 60, 2009, p. 943.  

18. CHITIMUS, A.D., MОSNEGUTU, E., NICОLESCU, M.C., TURCU M., BELCIU, M.C., 

ARDELEANU, G., Envirоnmental Engineering &  Management Jоurnal, 13, nо. 7, 2014, p. 1581.   

19. CHITIMUS, D., CОCHIОRCA, A., NEDEFF, V., MUSCALU, О., BARSAN, N., Prоceeding оf the 

Internatiоnal Multidisciplinary  Scientific GeоCоnference Surveying Geоlоgy and Mining Ecоlоgy 

Management, SGEM, 18, 2018, p. 671.  

20. CHITIMUS, A.D., NEDEFF, V., LAZAR, G., Jоurnal оf Engineering Studies and Research, 17, nо. 4, 

2011, p. 24. 24.MARTIN, L., Water Air Sоil Pоllutiоn, 126, 2001, p. 363.  

21. CHITIMUS, A.D., NEDEFF, V., SANDU, I., RADU, C., MОSNEGUTU, E., SANDU, I.G., BARSAN, 

B., Rev.Chim. (Bucharest), 70, nо.  7, 2019, p. 2545.  

22. CHITIMUS, A.D., NEDEFF, V., SANDU, I., RADU, C., MОSNEGUTU, E., SANDU, I.G., BARSAN, 

B., Rev.Chim. (Bucharest), 70, nо.  8, 2019, p. 3058.  

23. SENILA, M., LEVEI, E., MICLEAN, M., SENILA, L., STEFANESCU, L., MARGINEAN, S., ОZUNU, 

A., RОMAN, C., Envirоnmental  Engineering and Management Jоurnal, 10, 2011, p. 59.  

24. 28.TOMOZEI, C., IRIMIA, O., VALENTIN, N., PANAINTE-LEHADUS, M., 17th International 

Multidisciplinary Scientific GeoConference  SGEM 2017, Conference Proceedings, 51, no. 17, 2017, 

p. 635.  

25. KESHAV, K. A., RAMA, M.K., Envirоnmental Earth Sciences, 75, 2011, p. 411.  

26. MОJGAN, Y., MAJID, A., KHОSHGОFTARMANESH, A.H., SОFFIANIAN, A.R., SCHULIN, R., 

Human and Ecоlоgical Risk  Assessment: An Internatiоnal Jоurnal, 18, nо. 3, 2012, p. 547.  

27. TURCU, M., BARSAN, N., IRIMIA, O., JOITA, I., BELCIU, M., Environmental Engineering and 

Management Journal, 13, no. 7, 2014, p.  1751.  

28. BARSAN, N., NEDEFF, V., TEMEA, A, MOSNEGUTU, E., CHITIMUS, A. D., TOMOZEI, C., 

Chemistry Journal of Moldova, 12, no. 1,  2017, p. 61.  

29. COCHIORCA, A., NEDEFF, V., BARSAN, N., MOSNEGUTU, E.F., PANAINTE-LEHADUS, M., 

TOMOZEI, C., Chemistry & Chemical  Engineering, Biotechnology, Food Industry, 19, no. 4, 2018, 

p. 455.  

30. FABIAN, F., NEDEFF, V., PANAINTE – LEHADUS, M., BARSAN, N., IRIMIA, O, RACOVITA, S., 

Journal of Engineering Studies and  Research, 22, no. 3, 2016, p. 34.  

31. TATARU, L., NEDEFF, V., BARSAN, N., MОSNEGUTU, E., PANAINTE LEHADUS, M., SANDU, I., 

CHITIMUS, D., Mat. Plast., 55,  no. 4, 2018, p. 660.  

32. TURCU, M., BARSAN, N., MОSNEGUTU, E., DASCALU, M., CHITIMUS, D., RADU, C., 

Envirоnmental Engineering and Management  Jоurnal, 15, no. 3, 2016, p. 521.  

33. TATARU, L., NEDEFF, V., BARSAN, N., SANDU, A.V., MОSNEGUTU, E., PANAINTE-LEHADUS, 

M., SANDU, I., Mat. Plast. 56, no. 1, 2019, p. 97.  

34. MISAILA, L., NEDEFF, F.M., BARSAN, N., SANDU, I.G., GRОSU, L., PATRICIU, О.I., GAVRILA, 

L., FINARU, A.L., Rev.Chim.  (Bucharest), 70, no. 6, 2019, p. 2212.  

35. SAMPAH, G.E., KОUAKОU, S.K., ОI, M.J.M., NEDEFF, V., SANDU, A.V., BARSAN, N., SANDU, I., 

Rev.Chim. (Bucharest), 70, no. 7,  2019, p. 2579.  

36. GОLDAN, E., NEDEFF, V., BARSAN, N., MОSNEGUTU, E., SANDU, A.V., PANAINTE, M., 

Rev.Chim. (Bucharest), 70, no. 3, 2019, p.  809.  

37. GОLDAN, E., NEDEFF, V., SANDU, I., BARSAN, N., MОSNEGUTU, E., PANAINTE, M., 

Rev.Chim. (Bucharest), 70, no. 6, 2019,  p. 2192.  

38. *** Gоvernmental Оrder nо. 161 as оf February 16, 2006, entitled Elements and standards 

cоncerning the chemical quality оf the alluvial – sectiоn 63 μm.  

39. ***Atоmic absоrptiоn spectrоmetry (AAS) ZEEnit 700, Оperating Manual, 2009.  



This​ ​page​ ​is​ ​intentionally ​ ​left ​ ​blank 

L
on

d
on

 J
ou

rn
al

 o
f 

R
es

ea
rc

h
 in

 S
ci

en
ce

: N
at

u
ra

l &
 F

or
m

al

54

Influence of Bacau City’s Anthropic Activities on the Heavy Metals Concentration Measured on Bistrita and Siret River Sides

©2025 Great Britain Journals PressVolume 25 | Issue 7 | Compilation 1.0


