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Abstract— Quantity of health effecting parameters plays a 

major role in evaluation of ground water quality. The 

presence of hazardous metals and other physico chemical 

inorganic parameters in the samples for drinking and 

irrigation have been found to changing with time and 

preservation environmental conditions. The variation of 

water quality parameters was monitored periodically (pH, 

NO3, F, K, SiO2, EC, HCO3, Cl, SO4, Ca, Mg, Na, Fe, Zn, 

Pb, Cr, Cu, As, U & Mn)  with time and preservation / 

storage conditions were evaluated and it was found that 

variation in properly preserved and stored at 4-50C was 

generally ranging within 5% while the unpreserved and 

normal storage at 25-300C has quantitative variation up to 

30% in analyzed parameters. 
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I. INTRODUCTION 

Quality assurance and quality control of the chemical 

analysis results is the major concern in reporting the data of 

the samples under analysis [1]. Chemical parameters have 

been found deteriorating with time, improper preservation 

and sample storage conditions. Due to various redox 

reactions going on in situ in the sample [1][2], the 

concentration of ions changes from soluble to insoluble 

precipitated form, in turn resulting in decrease in 

concentration of parameters[3]. The standard methods for 

analysis of water and waste water APHA has recommended 

the period of analysis after sampling within 1-6 months for 

different quality parameters [1]. It has been observed that 

some departments like Central Ground Water Board 

monitors and collects the ground water samples annually pre 

monsoon in April- May throughout India from its fixed 

monitoring stations. These samples are preserved and stored 

in Regional Chemical Laboratories for chemical analysis. 

Due to bulk load in sample analysis these are analyzed 

properly throughout the year.  

The evaluation in variation of chemical parameters 

due to time, preservation and storage condition was carried 

out to find out the accuracy of results within the prescribed 

limit of 5% by APHA and other quality control authorities 

so that analysis of water samples can be done up to one year 

with the accuracy and acceptability of data [1]. 

II. METHODS & MATERIALS 

The ground water samples 5 liter capacity in HDPE bottle (4 

nos) were collected in January 2019 and two samples were 

preserved with 1:1 nitric acid for trace metal analysis while 

other two were preserved for basic and physico chemical 

analysis. The samples were brought to the chemical 

laboratory and one set (basic + trace metal) was stored at 4-

50C in dark (P), while other set was stored at normal room 

temperature of 25-300C (N). The samples were analyzed 

monthly (January to December 2019 periodically) using the 

standard methods of APHA, 23rd ed. (2017) and modern 

sophisticated instruments of UV-Vis Spectrophotometers, 

Flame photometers and Thermo Fischer ICP-MS in the 

NABL accredited Regional Chemical Lab of CGWB, 

Lucknow [1][4][5][6].  

III. RESULTS AND DISCUSSION 

The quantity of various parameters found in monthly 

analysis of water quality parameters has been depicted in 

Table 1 & 2 and represented in chart 1 to 3. Chart 4 shows 

the percentage change in the quantity of different parameters 

with time and environmental conditions periodically. 

Parameter / 

Month (2019) 

pH 

(P) 

pH 

(N) 

EC 

(P) 

EC 

(N) 

HCO3 

(P) 

HCO3 

(N) 

Cl 

(P) 

Cl 

(N) 

SO4 

(P) 

SO4 

(N) 

NO3 

(P) 

NO3 

(N) 

F 

(P) 

F 

(N) 

SiO2 

(P) 

SiO2 

(N) 

Ca 

(P) 

Ca 

(N) 

Mg 

(P) 

Mg 

(N) 

   µS/Cm at 25 concentration in mg/l 

January 7.65 7.65 1768 1768 390 390 340 340 52 52 14.8 14.8 0.83 0.83 19.8 19.8 112 112 24.2 24.2 

February 7.61 7.68 1760 1735 386 380 340 340 52 50 14.8 14.6 0.83 0.83 19.8 19.8 112 112 24.2 24 

March 7.69 7.72 1754 1702 384 372 338 338 51 48 14.8 14.4 0.83 0.82 19.6 19.6 112 110 24 23.8 

April 7.74 7.76 1748 1682 380 366 338 338 50 46 14.8 14.4 0.83 0.82 19.6 19.5 110 110 24 23.7 

May 7.81 7.8 1740 1672 376 360 336 336 50 45 14.7 14.2 0.82 0.8 19.5 19.5 110 108 23.8 23.7 

June 7.83 7.88 1735 1660 372 355 335 335 49 44 14.7 14.2 0.82 0.8 19.5 19.4 110 108 23.8 23.6 

July 7.85 7.92 1730 1648 370 351 335 335 49 42 14.6 14 0.82 0.78 19.4 19.3 108 106 23.5 23.6 

August 7.88 8.01 1725 1642 370 345 333 333 48 40 14.6 13.8 0.81 0.78 19.4 19.3 108 106 23.5 23.5 

September 7.92 8.12 1720 1632 368 340 333 333 49 40 14.5 13.8 0.81 0.76 19.4 19.2 108 104 23.4 23.4 

October 7.94 8.16 1704 1628 376 336 331 331 49 38 14.5 13.6 0.81 0.76 19.2 19.2 106 104 23.4 23.2 

November 7.95 8.2 1695 1622 372 332 331 331 50 38 14.4 13.6 0.8 0.75 19.2 19 106 102 23.3 23.2 

December 7.98 8.25 1682 1602 370 328 330 330 50 36 14.4 13.4 0.8 0.75 19.2 19 106 102 23.3 23 

Note - P= preserved sample stored at 4-50C in dark; N= normal sample stored at room temperature 25-300C 

Table-1 Chemical data showing the monthly variation for Basic Parameters 
Parameter / 

Month (2019) 

Na 

(P) 

Na 

(N) 

K 

(P) 

K 

(N) 

Fe 

(P) 

Fe 

(N) 

Zn 

(P) 

Zn 

(N) 

Pb 

(P) 

Pb 

(N) 

Cr 

(P) 

Cr 

(N) 

Cu 

(P) 

Cu 

(N) 

As 

(P) 

As 

(N) 

U 

(P) 

U 

(N) 

Mn 

(P) 

Mn 

(N) 

 concentration in mg/l concentration in µg/l 

January 150 150 11.8 11.8 1568 1568 485 485 45 45 104 104 56 56 86 86 86 86 315 315 

February 150 150 11.8 11.8 1564 1542 483 483 45 44 104 104 56 56 86 86 86 86 315 312 

March 150 148 11.8 11.6 1560 1524 483 480 45 43 104 103 56 54 84 82 86 86 314 310 

April 149 148 11.7 11.6 1552 1498 482 474 45 43 103 102 56 54 84 82 85 85 312 308 
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May 149 147 11.7 11.5 1548 1475 482 465 45 42 103 102 56 52 82 80 85 84 312 306 

June 149 147 11.6 11.5 1540 1458 480 458 44 42 102 100 55 52 82 78 85 83 310 304 

July 148 147 11.6 11.5 1535 1432 475 451 44 40 102 100 55 50 80 76 84 82 310 302 

August 148 146 11.5 11.4 1527 1408 475 442 44 38 102 98 55 50 80 74 84 82 308 302 

September 148 146 11.5 11.4 1522 1385 472 432 44 38 100 98 55 48 80 74 84 80 308 300 

October 147 146 11.5 11.3 1515 1362 470 424 43 36 100 97 54 48 81 72 84 80 306 298 

November 147 145 11.4 11.2 1499 1342 468 416 43 36 99 96 54 50 81 72 82 78 306 296 

December 147 145 11.4 11.2 1492 1320 465 405 43 34 99 96 54 50 81 71 82 78 304 295 

Note - P= preserved sample stored at 4-50C in dark; N= normal sample stored at room temperature 25-300C 

Table-2 Chemical data showing the monthly variation for Metallic Parameters

− The following points derived based on analytical results 

(Table 1 & 2) and chart 1 to 4 - 

− The parameters have been found mostly stable with 

time within 5% variation in preserved and stored at low 

temperature (4-50C) for metallic as well as analyzed 

physico-chemical constituents [7].  

− The parameters have been found more deteriorating 

with time in unpreserved and stored at normal room 

temperature (25-300C) [8].  

− The normal temperature has more mobility of ions 

resulting in oxidation, coagulation and precipitation in 

turn decreasing in concentration in the sample under 

analysis [9].  

− The pH was found increasing with time due to 

bicarbonate to carbonate conversion particularly in 

normal stored sample at room temperature.  

− Sulphate, bicarbonate, calcium are most decreasing 

parameters with time when stored at normal room 

temperature probably due to coagulation & precipitation 

[10]. 

− Iron, lead and arsenic are the most precipitating metals 

with time when stored at room temperature for a long 

period probably due to oxidation to higher state and 

insolubility. 

− Chloride, sodium and potassium are the most stable 

parameters in aqueous system as the percentage change 

is very negligible probably due their ionic nature and 

low ionization potential [11]. 
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IV. CONCLUSIONS 

Following conclusions are made based on present study and 

scientific information derived from literature- 

− The properly preserved and stored at 4-50C samples 

mostly have the accuracy of water quality parameters 

within the limits of 5% (prescribed for acceptance of 

data as per quality control and quality assurance) up to 

one year. 

− The samples stored at room temperature and 

unpreserved have been found unacceptable data and the 

variation of water quality parameters ranges up to 30%. 

Hence the data generated from the analysis of these 

samples is wrong, unacceptable and doubtful after one 

month. 

− The redox reactions play major role in conversion of 

soluble to insoluble nature of various parameters with 

time and environmental conditions, hence bicarbonate, 

sulphate, calcium, arsenic, iron, lead are found 

decreasing in concentration with time due to oxidation 

and consequently precipitation. 

− The low ionization potential metals like sodium and 

potassium are found least variated in concentration. 

− The analysis of ground water samples up to one year is 

within the quality assurance of 5%, if properly 

preserved & stored at 4-50C in dark. 
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