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Fig 1. Location of Feyzabad city, center of Mahvalat town, in Razavi Khorasan province
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Fig 2. Diagram of decline in groundwater levels over the course of 14 years (1994-1995 to 2007-2008)
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 Table 1. The results of chemical analysis of groundwater samples in Mahvalat basin

>#3:#����:&
Number  of samples

ECT.D.SS.A.RPHCaMgNaKHCO3CO3ClSO4
j��^61

Water class
�0�
��1����
�v��)/

Suitable for agriculture
1158710106.507.605738262234018253173C8SS7XYesZ�>4

213908804.187.997543185334725178164C8SS�XYesZ�>4

314159005.537.82753122623339200197C8SS7XYesZ�>4

4156710006.677.875537261222321316172C8SS7XYesZ�>4

5194412407.167.705756319327021402263C8SS7XYesZ�>4

6267017008.677.7614036446327121621300C9SS8XNoZ����
7243015507.077.5713051377336137550291C9SS7XNoZ����
8436027907.467.3524212958054465915919C9SS8XNoZ����
9195012405.387.7411646271230525380210C8SS7XYesZ�>4


10183011704.477.686980231326728318271C8SS7XYesZ�>4

11378024107.248.0626674520528528678814C9SS7XYesZ�>4

1214909505.457.786838227227125261158C8SS7XYesZ�>4

13185011807.667.745943318223325434145C8SS7XYesZ�>4

145010320011.197.57290658114280251300617C9SS9XNoZ����
159510608016.717.44450151161154271525201258C9SS9XNoZ����
1613930891020.847.3262022223826559938871635C9SS9XNoZ����
17226014406.487.787878340240631482178C9SS7XNoZ����
18251016006.657.610481373222331586309C9SS7XNoZ����
1910450668025.887.282811622083528363400693C9SS9XNoZ����
2014780945018.657.7288219723595173937322607C9SS9XNoZ����
2111500736021.317.585639420785239935051099C9SS9XNoZ����
227770497016.497.533111251366427762157930C9SS9XNoZ����
234040258011.17.66189616873274121042463C9SS8XNoZ����
24410026208.687.6323285909325918946642C9SS8XNoZ����
2510020641021.377.6149053186851791530001049C9SS9XNoZ����
268490543017.237.6837011914944179923911067C9SS9XNoZ����
274210269010.57.79191826913176151083573C9SS8XNoZ����
28373023808.947.71937658033439870504C9SS8XNoZ����
29475030407.597.56291127620525512942996C9SS8XNoZ����
309710620015.317.53369250156073931523961560C9SS9XNoZ����
3112950828021.477.36451244228683431835691687C9SS9XNoZ����
3215120967024.857.37591203275593241843461803C9SS9XNoZ����
3313020833023.777.31490170240093721538881287C9SS9XNoZ����
34372023808.397.75104139260329818856543C9SS8XNoZ����
35341021805.027.8412575589328612905339C9SS8XNoZ����
36208013305.797.749664300233115445214C8SS7XyesZ�>4

37402025708.557.6221193594539515921531C9SS8XNoZ����
38398025405.497.8734690444528318696914C9SS7XNoZ����
39172011002.187.819155230234931315159C8SS7XyesZ�>4

4015409802.417.917493132239018195213C8SS�XyesZ�>4

416100390021.857.71734612565239121864482C9SS9XNoZ����
42122007800207.3250021221256330033931627C9SS9XNoZ����
4312970830022.587.251418223485299037631528C9SS9XNoZ����
443530226010.627.751406861023086745607C9SS8XNoZ����
4546903000127.7716010279264.50.231.514.3C9SS9XNoZ����
463720238010.637.581447663522999923470C9SS8XNoZ����
4711920761016.47.3156026418865488033631409C9SS9XNoZ����
487660490015.267.564317113005324920271017C9SS9XNoZ����
497210461015.677.4128012612625286121916952C9SS9XNoZ����
505680363011.917.617110791841005281389765C9SS9XNoZ����
5113208402.877.38736013732559199181C8SS�XyesZ�>4


K�&�
�'/���/�'�#����
�^3/�
���/�vW���
�EC�
����R����2�+�'4�/�� #3%����
�VP��3!
 Note: The units of ions and cations is milligrams per liter and EC is micro-mouse per Cm
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Fig 3. Map of the sampling points of groundwater and electrical conductivity of Mahvalat basin (2008)
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 Table 2. Comparing the results of the chemical analysis of Mahvalat basin groundwater in 1999 and 2008

(Concentrations are in ppm)
��/����

Parameter
�����
�>#3:#�F��

The year of sampling
�>#3:#����(!

Samples
'
�W��I�"#��/

Arithmetic mean
�Y1���
Max

MU���
Min

EC1378354638.91135801216

1387495848.84151201390

T.D.S
1378352940.638470823
1387493738.379670880

Ca
137835130.1764810
138749261.1088255

Mg
13783580.30301.210.8
138749104.1426431

Na137835730.221840188.6

138749984.472755132

HCO3
137835171.67286.779.3
138749299.8855944

CO3
13783513.54300
13874916.86650

Cl137835964.593922.8127.8

1387491530.474346178

SO4
137835784.181977.6235.2

138749749.4926.7145
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analysis) of groundwater resources has been carried out. The analysis of periodic data of groundwater level 
in a 14-year period (1994-1995 to 2007-2008), showed that the Average drop of  groundwater level has 
����	��������	W�Q\	=�	}��	#���	��������	��	��������������	�����#	����	���	�����	������	#��������	��	�����	
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MCM. Chemical analysis of 48 water samples from wells and 3 water samples from Qanats showed that 
���	�����	�������	���	��#���#	���=	���	������������	�����	��	=�������	��	���=�	��	�����������	���	�������	��	
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Class C3-S2, 9.80% of samples in class C4-S2, 23.53% of samples in class C4-S3 and 41.18% of samples 
were placed in class C4-S4. According to this method, 74.51 percent of groundwater samples are not 
suitable for agriculture.      
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