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Mg/l Mg/l sl | Meg/l | Meg/l | Meg/l LS Meg/l | Meg/l | Meg/l | Meg/l o
Meq/I Meq/I
0.016 26.4 8.2 345 | 1.25 3.5 8.22 0.02 1.2 3.5 3.5 1
0.017 22.5 513 | 0.78 | 0.35 4 5.16 0.01 | 0.65 2 2.5 2
0.014 19.3 7.8 3.05 | 1.25 3.5 7.61 0.01 2.1 2 3.5 3
0.013 7.1 6.93 | 2.08 | 1.35 3.5 7.09 0.01 | 0.88 3.2 3 4
0.013 10.7 13.58 | 4.83 | 4.75 4 13.49 0.04 | 3.95 4.5 5 5
0.007 16.1 542 | 097 | 0.85 3.6 5.97 0.02 | 045 2.5 3 6
0.016 16.8 538 | 1.73 | 0.65 3 5.16 0.01 | 0.65 2 2.5 7
0.008 58 6.63 | 098 | 1.15 4.5 6.24 0.02 | 1.02 2.7 2.5 8
0.013 5.7 6.9 1.55 | 1.85 3.5 6.94 0.02 | 0.72 3.7 2.5 9
0.004 6.2 6.27 | 1.22 | 1.55 35 6.72 0.02 2.2 1.5 3 10
0.073 3 8.45 1.45 3 4 8.86 0.06 23 3 3.5 11
0.011 12.6 7.35 2 1.85 35 7.64 0.04 2 2.6 3 12
0.008 15 6.77 | 1.02 | 1.75 4 6.72 0.02 1.2 3 2.5 13
0.007 9 8.04 | 199 | 2.55 35 8.02 0.02 3 2 3 14
0.008 18.8 12.6 5.5 3.5 3.6 12.45 0.1 5.85 3 3.5 15
0.008 27.8 1573 | 698 | 5.25 35 15.83 0.11 | 4.72 5.5 5.5 16
0.005 23.6 10.35 3 2.85 4.5 10.79 0.04 | 4.25 3.5 3 17
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0.006 11.7 879 | 1.29 | 3.5 4 9.38 0.03 | 2.35 3.5 3.5 18
0.007 26.8 836 | 3.11 | 1.85 34 8.59 0.04 | 1.55 5 2 19
0.006 28.2 13.95 5 4.45 4.5 13.88 0.08 7.3 2.5 4 20
0.007 0.9 1653 | 443 | 8.2 3.9 16.59 0.07 | 7.52 5 4 21
0.004 33.8 14.05 5 4.55 4.5 14.61 0.06 | 6.25 4.8 3.5 22
0.006 51.8 13.62 | 6.07 | 3.75 3.8 13.82 0.07 | 7.25 4 2.5 23
0.013 17.2 8.25 1.2 | 335 3.7 8.89 0.04 | 1.85 4 3 24
0.014 6.6 8.45 22 | 275 3.5 8.49 0.04 | 2.45 3 3 25
0.013 8.3 8.7 275 | 2.55 34 8.18 0.03 | 2.15 2.5 3.5 26
0.005 12.1 6.45 1 1.95 2.5 6.57 0.02 | 1.05 2.5 3 27
0.009 12.3 528 | 0.73 | 1.55 3 5.99 0.01 | 098 1.5 3.5 28
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Mg/l Mg/l L sl Meg/I Meq/I Meg/I g oiilS Meg/I Meq/I Meg/I Meg/ s
Meg/1 Meq/I e
0.012 | 225 8.45 3.45 1 4 8.92 0.02 0.9 4 4 1
0.014 | 164 6.27 1.27 1 4 6.32 0.02 23 1 3 2
0.014 | 184 8.89 2.89 2 4 9.18 0.03 1.15 4.5 3.5 3
0.017 | 6.9 28 14 9.5 4.5 2791 0.12 15.79 6 6 4
0.022 | 8.6 243 12.3 8.5 35 24.6 0.1 10.5 7.5 6.5 5
0.02 18.8 7.48 2.53 1.45 35 7.81 0.02 1.79 2.5 3.5 6
0.035| 154 6.69 2.19 0.5 4 6.77 0.02 1.25 2 3.5 7
0.023 | 339 6.4 1.9 0.7 3.8 6.37 0.02 1.85 1 3.5 8
0.037 | 10.9 8.73 2.73 2 4 8.93 0.03 1.9 3 4 9
0.029 | 12.2 11.55 4.05 3 4.5 11.8 0.05 4.25 4 3.5 10
0.013 | 6.2 19.5 8.5 7.5 35 19.8 0.1 9.7 5.5 4.5 11
0.014 | 44 10.47 1.97 4 4.5 10.54 0.04 5.5 1.5 3.5 12
0.021 9.6 9.59 3.49 23 3.8 9.68 0.03 3.15 2.5 4 13
0.029 | 135 9.75 2 3.75 4 9.63 0.03 3.6 2.5 3.5 14
0.018 | 9.2 8.38 2.88 1.5 4 8.52 0.02 2 2 4.5 15
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0.017 9.9 8.7 1.7 2.5 4.5 8.62 0.02 3.1 2 3.5 16
0.095 8.6 9.4 2.55 2.35 4.5 9.29 0.03 3.26 2.5 3.5 17
0.024 19 14.5 7.45 35 4 14.79 0.04 8.25 2.5 4 18
0.077 | 222 12.82 3.32 3 6.5 13.04 0.04 5.5 4 3.5 19
0.049 | 16.6 5.5 1 1 3.5 5.52 0.02 1 1 3.5 20
0.018 | 21.8 11.27 4.77 35 3 11.14 0.04 5.1 2.5 3.5 21
0.02 26.1 16.29 6.79 5.5 4 16.42 0.07 9.35 2.5 4.5 22
0.021 50 16.35 8.35 4 5 16.86 0.06 8.3 5 3.5 23
0.018 6.9 5.5 1.5 0.95 3.5 5.62 0.02 1.1 2 2.5 24
0.023 | 34.7 9.41 2.41 2.5 4.5 9.35 0.03 3 3 3.5 25
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mg/l
1 0.15 0.14 350 0.64 15 564 1
1.25 0.06 0.12 225 0.43 13 383 2
1.75 0.16 0.27 275 1.27 28 547 3
0.93 0.19 0.12 310 0.5 12 480 4
1.11 0.34 0.29 475 1.81 29 891 5
1.2 0.15 0.07 275 0.27 8 397 6
1.25 0.12 0.12 225 0.43 13 378 7
0.92 0.173 0.16 260 0.63 16 469 8
0.67 0.26 0.10 310 0.41 10 465 9
2 0.24 0.32 225 1.47 33 456 10
1.16 0.35 0.25 325 1.28 26 581 11
1.15 0.25 0.26 280 1.2 26 514 12
0.83 0.25 0.17 275 0.72 18 469 13
1.5 0.31 0.37 250 1.9 37 553 14
1.16 0.27 0.46 325 3.24 47 1231 15
1 0.33 0.29 550 2.01 30 1583 16
0.85 0.27 0.39 325 2.36 39 1055 17
1 0.39 0.25 350 1.26 25 879 18
0.4 0.22 0.18 350 0.83 18 875 19
1.6 0.31 0.52 325 4.05 53 1319 20
0.8 0.49 0.45 450 3.54 45 1671 21
0.72 0.32 0.42 415 3.07 43 1407 22
0.62 0.27 0.52 325 4.02 52 1319 23




0.75 0.40 0.20 350 0.99 21 879 24

1 0.32 0.28 300 1.41 29 840 25

1.4 0.29 0.26 300 1.24 26 809 26

1.2 0.30 0.15 275 0.63 16 642 27

2.33 0.29 0.16 250 0.62 16 580 28
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priie 4 oS | gz S| gezme b pro J5 s SAR INEWRV ol slge J5 ges o e
(| Lssls mg/I Jslxe
mg/I

1 0.10 0.11 400 0.45 10 595 1
3 0.36 0.15 200 1.36 36 466 2
0.77 0.12 0.22 400 0.58 13 605 3
1 0.56 0.33 600 6.45 57 1844 4
0.86 0.42 0.34 700 3.97 43 1571 5
1.4 0.22 0.19 300 1.03 23 528 6
1.75 0.18 0.07 275 0.75 18 490 7
3.5 0.29 0.10 325 1.23 29 473 8
1.33 0.21 0.22 350 1.02 21 607 9
0.87 0.36 0.25 375 2.19 36 793 10
0.81 0.48 0.38 500 4.34 49 1271 11
2.33 0.52 0.38 250 3.48 52 727 12
1.6 0.32 0.23 325 1.75 33 665 13
1.4 0.37 0.38 300 2.08 37 657 14
2.25 0.23 0.17 325 1.11 23 596 15
1.75 0.35 0.28 275 1.87 36 611 16
1.4 0.35 0.25 300 1.88 35 656 17
1.6 0.55 0.24 325 4.58 56 1011 18
0.87 0.42 0.23 375 2.84 42 908 19
3.5 0.18 0.18 225 0.67 18 403 20
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1.4 0.45 0.31 300 2.94 46 755 21
1.8 0.56 0.33 350 5 57 1103 22
0.7 0.49 0.24 425 4.03 49 1123 23
1.25 0.19 0.17 225 0.73 20 398 24
1.16 0.32 0.26 325 1.66 31 655 25
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PHREEQC 33l o5 5,5 b6 5l ol diges

Input file: C:\Users\123\Desktop\Phrqgc3.pqgi
Output file: C:\Users\123\Desktop\Phrqgc3.pgo
Database file: C:\Program Files\USGS\Phreeqc Interactive 2.8\phreegc.dat

SOLUTION MASTER SPECIES
SOLUTION_ SPECIES

PHASES

EXCHANGE_MASTER_SPECIES
EXCHANGE_SPECIES
SURFACE_MASTER SPECIES
SURFACE_SPECIES

RATES

END

DATABASE C:\Program Files\USGS\Phreeqc Interactive 2.8\phreeqc.dat
SOLUTION_SPREAD

Temperature pPH C(4) Cl S(6) Ca Mg
Na K Alkalinity N(5) Description
mMol/kgw mMol/kgw mMol/kgw
mMol/kgw mMol/kgw as HCO3

Vo F



23
1.2 0.02
23
2.1 0.05
TITLE <Type title
END

8.39

175 26.

8.30

168 23.
here>REZAETI 1

4
0
4

Initial solution 1.

Elements

Alkalinity
Ca

cl

K

Mg

N(5)

Na

S(6)

W R DN W N R WHR

Molality

.750e-001
.500e-003
.250e-003
.000e-005
.500e-003
. 640e-002
.200e-003
.450e-003

Solution

W R DM W N R W R

composition--

Moles

.750e-001
.500e-003
.250e-003
.000e-005
.500e-003
. 640e-002
.200e-003
.450e-003

PH
pe

Activity of water =

AR

Description of solution

8.390
4.000
0.997



ITonic strength = 1.158e-001

Mass of water (kg) = 1.000e+000

Total carbon (mol/kg) = 1.705e-001

Total CO2 (mol/kg) = 1.705e-001

Temperature (deg C) = 23.000
Electrical balance (eq) = -1.943e-001
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -91.64
Iterations = 9

Total H = 1.111762e+002
Total O = 5.610969e+001

———————————————————————————— Distribution of species—-————————————————————————=
Log Log Log
Species Molality Activity Molality Activity Gamma
OH- 2.797e-006 2.102e-006 -5.553 -5.677 -0.124
H+ 4.968e-009 4.074e-009 -8.304 -8.390 -0.086
H20 5.551e+001 9.965e-001 1.744 -0.002 0.000
c(4) 1.705e-001
HCO3- 1.616e-001 1.26le-001 -0.792 -0.899 -0.108
C03-2 3.758e-003 1.393e-003 -2.425 -2.856 -0.431
co2 1.158e-003 1.189e-003 -2.936 -2.925 0.012
MgHCO3+ 1.115e-003 8.630e-004 -2.953 -3.064 -0.111
CaCo3 1.086e-003 1.115e-003 -2.964 -2.953 0.012
CaHCO3+ 9.898e-004 7.723e-004 -3.004 -3.112 -0.108
MgCoO3 7.403e-004 7.603e-004 -3.131 -3.119 0.012
NaHCO3 5.931e-005 6.091e-005 -4.227 -4.215 0.012
NacCo3- 2.600e-005 2.013e-005 -4.585 -4.696 -0.111
Ca 3.500e-003
Ca+2 1.317e-003 4.956e-004 -2.881 -3.305 -0.424
Caco3 1.086e-003 1.115e-003 -2.964 -2.953 0.012
CaHCO3+ 9.898e-004 7.723e-004 -3.004 -3.112 -0.108
CasSo4 1.074e-004 1.103e-004 -3.969 -3.957 0.012
CaOH+ 2.599e-008 2.012e-008 -7.585 -7.696 -0.111
CaHSO4+ 3.320e-012 2.570e-012 -11.479 -11.590 -0.111
Cc1 1.250e-003



Cl-
H(0)
H2

K+
KSo4-
KOH
Mg
Mg+2
MgHCO3+
MgCo3
MgSo4
MgOH+
N(5)
NO3-
Na
Na+
NaHCO3
NaCoO3-
Naso4-
NaOH
o(0)
o2
S(6)
S04-2
MgSo4
Caso4
Naso4-
KSo4-
HSO4-
CaHSO4+

Phase

Anhydrite

2.334e-028

2.000e-005

3.500e-003

2.640e-002

1.200e-003

1.257e-037

3.450e-003

1.250e-003 9.428e-004 -2.903
1.167e-028 1.199e-028 -27.933
1.985e-005 1.497e-005 -4.702
1.492e-007 1.155e-007 -6.826
1.237e-011 1.270e-011 -10.908
1.499e-003 5.899e-004 -2.824
1.115e-003 8.630e-004 -2.953
7.403e-004 7.603e-004 -3.131
1.454e-004 1.493e-004 -3.837
5.643e-007 4.368e-007 -6.248
2.640e-002 1.960e-002 -1.578
1.108e-003 8.590e-004 -2.955
5.931e-005 6.091e-005 -4.227
2.600e-005 2.013e-005 -4.585
6.245e-006 4.834e-006 -5.204
1.352e-009 1.388e-009 -8.869
6.283e-038 6.453e-038 -37.202
3.191e-003 1.137e-003 -2.496
1.454e-004 1.493e-004 -3.837
1.074e-004 1.103e-004 -3.969
6.245e-006 4.834e-006 -5.204
1.492e-007 1.155e-007 -6.826
5.572e-010 4.313e-010 -9.254
3.320e-012 2.570e-012 -11.479
Saturation indices
SI log IAP log KT
-1.90 -6.25 -4.35 Caso4

AR

-37.

.026

.921

.825
.937
.896

.229
.064
.119
.826
.360

.708

.066
.215
.696
.316
.858

190

. 944
.826
.957
.316
. 937
.365
.590

.122

.012

.122
.111
.012

.405
.111
.012
.012
.111

.129

.111
.012
.111
.111
.012

.012

. 448
.012
.012
111
111
.111
.111



Aragonite 2.16 -6.16 -8.32 CacCo3

Calcite 2.31 -6.16 -8.47 CacCco3
co2 (g) -1.48 -19.63 -18.15 co2
Dolomite 4.80 -12.25 -17.04 CaMg(C03)2
Gypsum -1.67 -6.25 -4.58 C(CaS04:2H20
H2(g) -24.78 -24.78 0.00 H2
H20(g) -1.56 -0.00 1.56 H20
Halite -7.67 -6.09 1.58 NacCl
02 (g) -34.24 49.56 83.80 02

Initial solution 2. 2

————————————————————————————— Solution composition-------—-—-—-——-—-—-————————-

Elements Molality Moles
Alkalinity 1.680e-001 1.680e-001
Ca 3.100e-003 3.100e-003
cl 1.150e-003 1.150e-003
K 5.000e-005 5.000e-005
Mg 3.200e-003 3.200e-003
N(5) 2.340e-002 2.340e-002
Na 2.100e-003 2.100e-003
S(6) 4.250e-003 4.250e-003

———————————————————————————— Description of solution-------—---—--——-—-——-————————

pPH = 8.300
pe = 4.000
Activity of water = 0.997

.120e-001
Mass of water (kg) = .000e+000

Ionic strength = 1
1

Total carbon (mol/kg) = 1.650e-001
1

Total CO2 (mol/kg) = .650e-001
Temperature (deg C) = 23.000
Electrical balance (eq) = -1.863e-001
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Percent error, 100* (Cat-|An|)/(Cat+|An|) = -90.94
Iterations = 9
Total H = 1.111717e+002
Total O = 5.608709e+001
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Abstract

The study area is part of Darab plane that is located in south east of Darab city.
Two types of aquifer are observed in the rejoin are hard rock aquifer and alluvial
aquifer. To study hydrogeological and hydrogeochemical characteristics of ground
water physical and chemical characteristics of ground water were measured in 2
time periods. For all samples the values of Acidity, Temperature and Electerical
Conductivity were measured insitue and the concentration of major ions measured
in the lab. Moreover to evaluate effect of waste landfill on ground water quality,
some samples were sent Canada for measurement of concentration of heavy
minerals. The obtained results show that the ground water quality from north of the
rejoin that covered by rocks and sediments of high solubility to south of it that
covered by Aghajary formation is markedly decreased and type of water change
From becarbonated to sulfated and kolorited.It is seen that in areas adjacent to
municipal solid waste landfill, the waste landfill polluted the ground water.
According to information of piezometers depth of ground water at north of rejoin to
south of it change from 30 meter to 90 meter and the trend of ground water current
in the north is north-south and at the south part is south east-north west and finally
at the center part all water with a east-west trend exit from the rejoin. Water table
level in a 16-years period is decreased about 20 meter due to lack of enough
precipitation in the rejoin.
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