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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

$osS slrambe 2IS g0 0 o3 HCO3 K Na Mg Ca PH SARTDS EC C o eslet
Suitable for agriculture Water class Number of samples
(Yes) o Cr-sy 173 253 18 340 2 262 38 57 7.60 650 1010 1587 1
(Yes) oL Cresy 164 178 25 347 3 185 43 75 7.99 418 880 1390 2
(Yes) oL Crsy 197 200 9 333 2 226 31 75 7.82 553 900 1415 3
(Yes) o, Cresy 172 316 21 223 2 261 37 55 7.87 6.67 1000 1567 4
(Yes) oL, Cr.sy 263 402 21 270 3 319 56 57 770 7.16 1240 1944 5
(Noy = Ci_sr 300 621 21 271 3 446 36 140 776 8.67 1700 2670 6
(No) = Cisy 291 550 37 361 3 377 51 130 7.57 7.07 1550 2430 7
(No) = Ciosr 919 915 65 44 5 580 129 242 7.35 7.46 2790 4360 8
(Yes) oL Crsy 210 380 25 305 2 271 46 116 7.74 538 1240 1950 9
(Yes) oL Crsy 271 318 28 267 3 231 80 69 7.68 447 1170 1830 10
(Yes) oL, Ci-sy 814 678 28 285 5 520 74 266 8.06 7.4 2410 3780 11
(Yes) oL Cr-sy 158 261 25 271 2 227 38 68 7.78 545 950 1490 12
(Yes) o, Cresy 145 434 25 233 2 318 43 59 774 7.66 1180 1850 13
(No) = Ci-ss 617 1300 25 280 4 811 65 290 7.57 11.19 3200 5010 14
(No) .~ Ci-ss 1258 2520 15 427 5 1611 151 450 7.44 16.71 6080 9510 15
No) Cioss 1635 3887 9 559 6 2382 222 620 7.32 20.84 8910 13930 16
(No) = Ciosy 178 482 31 406 2 340 78 78 7.78 6.48 1440 2260 17
(No) Ci-sy 309 586 31 223 2 373 81 104 7.6 6.65 1600 2510 18
(No) = Cs_si 693 3400 6 283 5 2083 162 281 7.28 25.88 6680 10450 19
No) = Csoss 2607 3732 9 173 5 2359 197 882 7.72 18.65 9450 14780 20
(No) = Cioss 1099 3505 9 239 5 2078 94 563 7.58 2131 7360 11500 21
(No) = Ci-ss 930 2157 6 277 4 1366 125 311 7.53 1649 4970 7770 2
(No = Ci_sr 463 1042 12 274 3 687 61 189 7.66 11.1 2580 4040 23
(No) .~ CiSr 642 946 18 259 3 909 85 232 7.63 8.68 2620 4100 24
(No) = Cioss 1049 3000 15 179 5 1868 53 490 7.61 2137 6410 10020 25
(No) = Cioss 1067 2391 9 179 4 1494 119 370 7.68 17.23 5430 8490 26
(No = Cisr 573 1083 15 176 3 691 82 191 7.79 10.5 2690 4210 27
(No) = Cisr 504 870 9 343 3 580 76 193 7.7 894 2380 3730 28
No) = Cisr 996 942 12 255 5 620 127 291 7.56 7.59 3040 4750 29
(No = Cioss 1560 2396 15 393 7 1560 250 369 7.53 1531 6200 9710 30
(No) = Ci-ss 1687 3569 18 343 8 2286 244 451 7.36 21.47 8280 12950 31
(No) = Cs_si 1803 4346 18 324 9 2755 203 591 7.37 24.85 9670 15120 32
(No = Cioss 1287 3888 15 372 9 2400 170 490 7.31 23.77 8330 13020 33
(No) = Cisr 543 856 18 298 3 260 139 104 7.75 839 2380 3720 34
No) = Cs_sr 339 905 12 286 3 589 75 125 7.84 5.02 2180 3410 35
(yes) < Crsy 214 445 15 331 2 300 64 96 774 579 1330 2080 36
No) = Ciosr 531 921 15 395 5 594 93 211 7.62 855 2570 4020 37
(No) = Ci-sy 914 696 18 283 5 444 90 346 7.87 5.49 2540 3980 38
(yes) < Crsy 159 315 31 349 2 230 55 91 7.81 2.8 1100 1720 39
(yes) <s Crosy 213 195 18 390 2 132 93 74 791 241 980 1540 40
No) = Ci-ss 482 1864 12 239 5 1256 46 173 7.7 21.85 3900 6100 41
(No) = Csoss 1627 3393 0 330 6 2125 212 500 732 20 7800 12200 42
(No = Cioss 1528 3763 0 299 5 2348 182 514 7.2 2258 8300 12970 43
No) = Cisr 607 745 6 308 2 610 68 140 7.75 10.62 2260 3530 44
(No) = Cioss 143 315 02 45 6 792 102 160 7.77 12 3000 4690 45
No) = Cise 470 923 9 299 2 635 76 144 7.58 10.63 2380 3720 46
No) = Cioss 1409 3363 0 488 5 1886 264 560 7.31 164 7610 11920 47
No) = Cioss 1017 2027 9 324 5 1300 71 431 7.56 1526 4900 7660 48
(No = Cioss 952 1916 12 286 5 1262 126 280 7.41 15.67 4610 7210 49
(No) = Ci-ss 765 1389 28 1005 4 918 107 171 7.6 11.91 3630 5680 50
(yes) < Crsy 181 199 9 255 3 137 60 73 738 287 840 1320 51

AL o e Bl e 5 S = nEC 5 ) 30 S Jo lgn oy ims s

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)

Ll JiS1a ol Sl  gad 3l G132 4 5ed Jls bl
Min Max Arithmetic mean Samples The year of sampling Parameter
1216 13580 4638.91 35 1378 EC
1390 15120 5848.84 49 1387
823 8470 2940.63 35 1378 ID.S
880 9670 373837 49 1387 o
10 648 130.17 35 1378 c
a
55 882 261.10 49 1387
10.8 301.2 80.30 35 1378 M
31 264 104.14 49 1387 s
188.6 1840 730.22 35 1378 Na
132 2755 984.47 49 1387
79.3 286.7 171.67 35 1378
HCO3
44 559 299.88 49 1387
0 30 13.54 35 1378
COo3
0 65 16.86 49 1387
127.8 3922.8 964.59 35 1378 Cl
178 4346 1530.47 49 1387
235.2 1977.6 784.18 35 1378
SO4
145 26.7 749.49 49 1387
.J);%;éﬂ.’iﬁd_}b
JiS 5 dadsn gl S @ ades 3 slaolr 5 -0 Lol

.Uhcl;; )'\ 6)"_)—.”;6-.’ =
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Abstract

Investigation of Qualitative and Quantitative Changes of Groundwater Resources in
Mahvalat Plain

M. Karimi' and M. R. Haddad?
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In order to investigate Mahvalat plain aquifer in Khorasan Razavi, quantitative changes (with completion
of questionnaire and periodic data of groundwater level) and qualitative changes (with sampling and chemical
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
been annually 1.35 m. The data analysis of questionnaires showed that the total annual depletion by wells
and Qanats is 254 MCM, the annual recharge of basin is 157 MCM and the annual reservoir deficit is 97
MCM. Chemical analysis of 48 water samples from wells and 3 water samples from Qanats showed that
the water quality has reduced from the northeastern plain to margins. In terms of classifying the quality of
groundwater for agricultural purposes by Wilcox, 5.88% of samples in Class C3-S1, 19.61% of samples in
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.

Keywords: Groundwater, Mahvalat plain, Qualitative Changes, Quantitative Changes, Razavi

Khorasan.
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