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CONTENT IN HAEVY METALS OF THE COLLECTED SAMPLES FROM MOLDOVA NOUA AREA – 
04.02.2021 

  

Due to their mobility in aquatic ecosystems and their toxicity to higher life forms, heavy 

metals in surface and groundwater supplies have been prioritized as major inorganic 

contaminants in the environment. 

Heavy metals are dangerous because these tend to bioaccumulate. Bioaccumulation 

means an increase in the concentration of a chemical in an organism over time, compared to its 

concentration in the environment. At low concentrations some of the heavy metals stimulate 

some biological processes, but at threshold concentration these become toxic. Being 

nonbiodegradable, these metals accumulate at various trophic levels through food chain and 

can cause human health problems.  

Therefore, the analysis of heavy metals in drinking water is an important parameter, and 

most of the studies on drinking water quality involve investigation of heavy metals. In the 

present study, the concentration results of heavy metals and other elements such as Cu, Zn, Mn. 

Mo, Cr, Fe, Cd, Pb, As, Ni, Se, and S from different samples of water (rivers and wells), 

sediments and soil in Moldova Nouă area (Figure 1 and Table 1), are highlighted in Table 1. 

All parameters and results obtained were compared with the safe limits set by World Health 

Organization (WHO) and National Drinking Water Quality Standard (NDWQS) (Table 2). The 

results interpretation are presented in Table 3. All samples were collected, and parameters were 

examined according to Sample collection procedure. The chemical analysis was realized at Bor 

Institute of Mines and Metallurgy, Serbia, according to their protocols.  
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Table 1. Locations of the collected samples (water, sediments, soil) and their properties  
( 04.02..2020  Moldova Noua area) 

 

 

 

Figure 1. Map of sampling points form Moldova Noua area 

 

 

Sample ID 

 

Location name of the sample Other observations (color, odor, 

vegetation presence, etc) 

W18 Boșneag River (Moldova Veche) - 

W19 Boșneag River (upstream Moldova Veche) whitish water 

W20 Radimna River (Pojejena) - 

W21 Radimna River (upstream Pojejena) - 

W22 Nera River (Socol) - 

W23 Nera River (upstream Socol) - 

WU11 Well from village of Coronini, near the pond Boșneag - 

WU12 Well from village of Moldova Veche, near the pond Boșneag officially declared non-potable 

WU13 Well from village of Macesti - 

WU14 Well from city of Moldova Noua - 

S82 Sediments from W18 location (Bosneag River) grey, no odor, sandy 

S83 Sediments from W19 location (Radimna River) grey, no odor, sandy 

S84 Sediments from W20 location (Nera River) grey, vegetation, clayey 

S85 Soil near Bosneag tailings pond grey, no odor, sandy, algae, moss 

S86 Soil at 200 m in Bosneag tailings pond (N-W direction) sandy, grey, no vegetation 

S87 Soil at 400 m in Bosneag tailings pond (N-W direction) yellow, clayey, no vegetation 

S88 Soil at 600 m in Bosneag tailings pond (N-W direction) reddish, sandy, moss 
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Table 2. ICP-MS/ ICP-AES analysis of the samples (water, sediments, soil) collected in 04.02.2020 – The analysis was performed in Serbia at Institute of 
Mine and Metallurgy from Bor. 

 

Water 

Sample ID 

Concentration of metals found in collected samples   

Other observations  
Cr 

µg/L 
 

Mn 

µg/L 
 

Fe 

µg/L 
 

Ni 

µg/L 
 

Cu 

µg/L 
 

Zn 

µg/L 
 

As 

µg/L 
 

Se 

µg/L 
 

Cd 

µg/L 
 

Pb 

µg/L 
 

Mo 

µg/L 
 

S 

mg/L 

 

Metals from water 

samples 

W18 <1.7 <1.6 8.7 <3.6 42.6 48.3 <2.1 <4.5 <0.14 <2.1 <2.3 26.2  

W19 <1.7 58.3 890.3 4.2 115.8 46.1 3.0 <4.5 0.14 <2.1 9.1 28.3  

W20 <1.7 25.4 255.3 <3.6 54.6 33.3 <2.1 <4.5 <0.14 <2.1 <2.3 8.3  

W21 <1.7 10.6 131.0 <3.6 53.2 23.4 <2.1 <4.5 <0.14 <2.1 <2.3 10.1  

W22 2.1 42.3 1027.6 <3.6 45.8 10.9 <2.1 <4.5 <0.14 <2.1 <2.3 9.9  

W23 2.4 48.0 1164.3 <3.6 46.0 8.0 <2.1 <4.5 <0.14 <2.1 <2.3 9.2  

WU11 <1.7 <1.6 22.6 <3.6 39.7 <6.2 <2.1 <4.5 <0.14 <2.1 <2.3 19.5  

WU12 7.4 2.5 99.7 <3.6 43.5 16.1 <2.1 <4.5 <0.14 <2.1 <2.3 26.4  

WU13 <1.7 <1.6 43.2 <3.6 29.8 <6.2 6.4 <4.5 <0.14 <2.1 <2.3 17.0  

WU14 <1.7 <1.6 54.9 <3.6 25.8 <6.2 <2.1 <4.5 <0.14 <2.1 <2.3 80.5  
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 ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-AES Method 

 129.1 1871.6 3355.6 645.3 151.9 430.9 565.9 612.0 212.0 1000.3 159.0 129.1 QWPTM-15 

 113.0 1790.0 3400.0 630.0 132.0 485.0 516.0 524.0 212.0 993.0 141.0 113.0 CRM values 

 1.14 1.05 0.99 1.02 1.15 0.89 1.10 1.17 1.00 1.01 1.13 1.14 Ratio 

Soil 

Sample ID 

Cr 

ppm 

Mn 

ppm 

Fe 

% 

Ni 

ppm 

Cu 

ppm 

Zn 

ppm 

As 

ppm 

Se 

ppm 

Cd 

ppm 

Pb 

ppm 

Hg 

ppm 

S 

% 

 

Metals from soil 

 

S82 17.5 698.0 3.35 26.7 1190.7 669.5 78.9 4.2 2.4 161.9 0.10 0.79  

S83 19.3 508.6 1.81 18.5 38.5 64.1 9.2 3.8 <0.71 13.0 <0.10 0.055  

S84 48.8 842.9 3.16 45.1 72.7 96.8 14.8 4.2 <0.71 18.2 <0.10 0.015  

S85 12.8 346.2 5.50 28.3 1771.7 313.4 67.7 9.4 1.6 34.4 0.30 2.79  

S86 9.4 306.5 3.88 19.7 1148.4 174.8 64.8 6.2 1.1 29.4 <0.10 1.84  

S87 12.8 70.9 7.48 5.4 278.6 28.9 44.8 9.0 <0.71 48.3 <0.10 2.64  
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Table 3. The safe limits of WHO and NDWQS for determining drinking water quality. 

Parameter World Health 
Organization 
(WHO) limits 

National 
Drinking 

Water Quality 
Standard 
(NDWQS) 

limits 

Guidelines for Drinking-water Quality (GDWQ) notes / Guideline values (GV) notes 

pH 6.5–8.5 6.5–8.5 The GDWQ do not establish a GV for pH, as it usually has no direct impact on consumers at levels found in drinking-
water. It is however an important operational parameter, and the GDWQ indicate an optimum pH range of 6.5-8.5. 
Only one country out of the 104 included in the survey did not specify a value for this parameter. Forty-eight 
countries and territories specified a value above the GDWQ suggested pH 8.5, but many included the note that 
chlorine disinfectant is only effective below pH 8. The highest value of pH 9.7 was set by one country, and was 
described as an operational limit. 

Turbidity (FNU) 
≈NTU 

4 0.2 - 1 Turbidity should ideally be <1 NTU for water to be disinfected and that large well-run municipal supplies should be 
able to achieve turbidity levels of < 0.5 NTU at all times, with an average of </= 0.2 NTU. It also notes that turbidity 
levels of 4 NTU and above is visible to the naked eye 

Conductivity 

(𝜇s/cm) 

170-2500 170-2500 Almost half (51/104) of the countries and territories included in the survey specified a value for conductivity. A wide 

range of values were specified, from 170 to 2.700 S/cm. Twenty-eight countries and territories specified 2500 

S/cm. 

Dissolved oxygen 
(mg/L) 

4-8 4-8 Dissolved oxygen is one of the least specified parameters, with only four countries and territories specifying values 
ranging from 4 to 8 mg/L. 

Zn (mg/L) 
Zn (µg/L) 

1-5 
1000-5000 

1-5 
1000-5000 

Zinc concentrations at around 4 mg/L may affect the taste of water. Thirty-five out of 72 countries and territories 
reporting a value for this parameter specified 3 mg/L or less. 

Cu (mg/L) 
Cu (µg/L) 

0.05-1 
50-1000 

0.05-1 
50-1000 

Copper is one of only three inorganic parameters with a value set by all the countries and territories in the survey. 
The majority specified the GV, or specified lower values. Only two countries set values above the GV. The GDWQ 
also notes that copper causes aesthetic issues including staining of laundry at concentrations above 1 mg/L. 
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Fe (mg/L) 
Fe (µg/L) 

0.2-0.3 
200-300 

0.2-0.3 
200-300 

Almost all countries and territories set a value for this parameter. Fifteen countries and territories set a value above 
the GDWQ aesthetic limit of 0.3 mg/L at which staining of laundry and fixtures may occur. Thirty-five countries and 
territories specified the lowest value of 0.2 mg/L. The GDWQ indicates a precautionary level of 2 mg/L, which does 
not present a hazard to health. 

Cd (mg/L) 
Cd (µg/L) 

0.001-0.05 
1-50 

0.001-0.05 
1-50 

Cadmium is the inorganic parameter for which the most countries and territories specified a higher value than the 
GV, as demonstrated by the median value. Only four countries and territories specified a value below the GV 

Cr (mg/L) 
Cr (µg/L) 

0.001-0.006 
1-6 

0.001-0.006 
1-6 

Most countries and territories set a value for total chromium, and the great majority set the provisional GV. 

Pb (mg/L) 
Pb (µg/L) 

0.005-0.01 
5-10 

0.005-0.01 
5-10 

Lead is one of only three inorganic parameters with a value specified by all countries and territories in this survey. 
The majority set the GV, while some countries and territories allowed 15 time for the 0.01 mg/L standard to apply. 
Of the countries and territories that set a value above the GDWQ, most specified 0.05 mg/L. 

As (mg/L) 
As (µg/L) 

0.007-0.05 
7-50 

0.007-0.05 
7-50 

Arsenic is one of the parameters with a value set by most countries and territories (102/104). The majority of 
countries (79/102) specified the provisional GV; only one country set a value below the provisional GV. 

Ni (mg/L) 
Ni (µg/L) 

0.01-0.07 
10-70 

0.01-0.07 
10-70 

Most countries and territories specifying a value for nickel set it below the GV, at 0.02 mg/L. 

Mn (mg/L) 
Mn (µg/L) 

0.05-0.1 
50-100 

0.05-0.1 
50-100 

All countries and territories in the survey set a value for manganese with the exception of one. The majority set a 
value below the previous GV. Some countries and territories listed the parameter as aesthetic, some as inorganic, 
and some as both. Manganese can cause aesthetic issues, including taste impacts and staining of laundry at 
concentrations above 0.1 mg/L. However, there are circumstances in which manganese can remain in solution at 
concentrations of health concern in some acidic or anaerobic waters, particularly ground waters. Therefore, 
aesthetic as well as health aspects should be considered in the establishment of standards and confirming the 
acceptability of drinking-water. 

Mo (mg/L) 
Mo (µg/L) 

0.05-0.07 
50-70 

0.05-0.07 
50-70 

The majority (22/26) of the countries and territories setting a value for molybdenum specified the GV. 

Se (mg/L) 
Se (µg/L) 
(non-metal) 

0.007-0.01 
7-10 

0.007-001 
7-10 

Only one country specified the new provisional GV of 0.04 mg/L; almost all others specified the previous value of 
0.01 mg/L. 
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S (mg/L)  
S (µg/L) 
(non-metal), as sulphates 

50-250 
50000-250000 

50-250 
50000-250000 

The GDWQ suggest taste impairment is minimal below 250 mg/L but can be up to 1000 mg/L for calcium sulfate. 
Ninety-seven countries and territories set a value for this parameter, and the majority (66) specified 250 mg/L. 
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Table 4. Interpretation of chemical results for every metal/nonmetal identified in water samples (Moldova 
Noua) 

Metal/ 

Nonmetal 

Minimum 

concentration 

identified (µg/L) 

Sampling location Maximum 

concentration 

identified (µg/L) 

Sampling 

location 

WHO/ 

NDWQS max 

limit (µg/L) 

Cu 25.7 WU14 115.8 W19 1000 

Fe 8.7 W18; 1164.3 W23 300 

Zn 6.2 WU11, WU13, WU14 48.3 W18 5000 

Cd 0.137 W19 0,14 W18, 

W20-23, 

WU11-14 

50 

Cr 1.7 WU18-W21, WU11, 

WU13, WU14 

7.4 WU12 6 

Pb 2.1 all 2,1 all 10 

As 2.1 W18, W20-23, WU11, 

WU12, WU14; 

6.4 WU13 50 

Ni 3.6 W18, W20-23, WU11-

14; 

4.1 W19 70 

Mn 1.6 W18, WU11, 

WU13,WU14; 

58.3 W19 50 

Mo 2.3 W18, W20-23, WU11-

14; 

9.114 W19 70 

Se 4.5 all 4.5 all 10 

S 8308 W20 80 537 WU14 250 000 

 

The concentrations of iron, chromium and manganese exceeded the permissible limits 

of WHO / NDWQS, more precisely the W23 sample had the concentration of 1164.3 µg/L iron, 

the WU12 sample 7.4 µg/L chromium, respectively 58.3 µg/L manganese. All the other samples 

show concentrations in the range accepted of WHO/NDWQS. 

 The concentrations of 10 heavy metals (Cu, Zn, Mn, Fe, Cd, Pb, Cr, As, Mo, and Ni) 

and 2 nonmetals (Se, S) were also measured and found to be below the standard maximum 

concentrations accepted. 

 


