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Sounding for exploration of Groundwater with use of Transient Electromagnetic
Ali Reza Ansary,master of geophysics student

Abstract:

The TS method is best suited for locating conductive targets, and has verygood vertical resolution.
The feasibility of using the transient electromagneticsounding (TS or TDEM) method for groundwater
exploration can be studied by means of numerical models.As examples of its applicability to groundwater
exploration, Unlike other sounding techniques where the receiver-transmitter array must be expanded to sound
more deeply, the depth of investigation for the TS method is a function of the conductivity and length of time
the transient is recorded.

The curves were computed using a program developed by Anderson (1981) .Then converted induced voltage
to apparent resistivity (Kaufman and Keller, 1983).

We study layered half space with groundwater exploration problems.

Keywords :(Conductivity,Apparent resistivity,Induced voltage,time, Transient method).
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Hydrogeochemical evaluation of Karst springs of Haft Rang of Tash, Northwest of Shahrood

L*student of geochemistry, Faculty of Earth Sciences, Shahrood University of Technology, (Jaafari.elham96@gmail.com)
2stuff in Faculty of Earth Sciences, Shahrood University of Technology, (rahim.bagheri86@gmail.com)

Abstract:

Due to the low rainfall in the country and the importance of groundwater as a source of drinking water and
agriculture, groundwater quality studies are important and necessary. In most of the aquifers in operation,
underground water flows through relatively large springs, and the physical-chemical changes of these springs
largely reflect the characteristics of the system's operating system. The purpose of this study was to evaluate the
hydrogeochemical characteristics and determine the water quality of the Karst Haft rang spring in the west of
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Shahroud provic. For this purpose, the results of hydrogeochemical analysis of 10 water samples collected
during a 3-month statistical period were used. After preparing the samples and sending to the laboratory, the
hydrochemical parameters and the amount of cations and anions in the water (based on meq / | unit) were
measured and all the principles of the analysis were measured. The hydrogeochemical analysis of Karst springs
water samples was studied by plotting Piper, Schuler, Wilcox charts and other related topics. The results of this
study showed that the graph does not show the predominant type for the samples, so that for some samples the
water type is chlorine and calcific facies and for some samples of water it is magnesic, indicating the occurrence
of the mixing process in Water samples are analyzed. Based on the Schuler diagram, the samples have the same
trend and the rest of the karstic samples are inappropriate for drinking. Also, the results of the Wilcox diagram
show that most of the samples are located in the S1 C4 class and are inappropriate in terms of agriculture.
Keywords : Haft rang Springs - Hydrogeochemistry, Karst
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Farzad Akbari®”, EIham Jaafari?, Arash Nadir®
!Graduated from the Department of hydrogeology, Shahrood University of Technology, (Farzadakbari12425@gmail.com)
"Student of geochemistry, Faculty of Earth Sciences, Shahrood University of Technology, (Jaafari.elham96@gmail.com)
3Former member of Hydrogeology Department of Shahid Chamran University of Ahvaz

Abstract
About one-third of the drinking water needed by the world comes from surface water resources such as rivers,
canals and lakes. Meanwhile, surface waters, especially rivers, played a more important role in the development
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of human civilizations. Kahman River is one of the most important rivers in Lorestan province, which is 15 km
north of Aleshtar.The Khanum River basin is one of the main streams of the Alshat River, part of the Karkheh
catchment area. The source of the Kahman River, the Shrine of the shah takht and other karst springs of the
region, which, after joining the waters of the khasoun Basin, lead to the formation of the river which is believed
to be. Considering the use of water from one river water for different uses, and so far no comprehensive
hydrogeochemical studies have been carried out on this important water source. The aim of this study was to
investigate the hydrogeochemistry of Kahan river water during the 4 years period (1389 to 1392). For this
purpose, the concentration of cations and anions of water samples was investigated and compared with standard
limits. The electrical conductivity variations of the river water samples are appropriate and range from 263 to
445 ys/cm. The water brigade of the samples is bicarbonate and calcific facies. The main reason for this is the
existence of large and large calcareous units in the region. According to the river hydrochemical processes, there
is a good correlation between calcium and bicarbonate elements in most of the samples, which is evidence of the
confirmation of the type and facies of calcium bicarbonat in river water samples. Also, according to the Gibbs
charts, river water samples showed that atmospheric precipitation was the most important factor affecting the
quality and chemistry of river water.

Key words: Kahman River - Water quality - Hydrogeochemical
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Evaluation of the concentration of heavy metals in Kahman River in Alshtar
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Abstract:

Heavy metals, due to their specific characteristics, such as low mobility and high adsorption by
sediments, may remain in sediment for a long time and present a serious threat to the environment. The
behavior of heavy metals in natural waters is generally due to chemical chemistry, the presence of
absorbing materials (such as clay minerals) and geochemical processes such as oxidation and reduction,
absorption-desorption and dissolution-sedimentation. Kahman River is one of the most important
surface water resources in the country, located in al-Shater.The purpose of this study was to evaluate
the concentration of heavy metals in river water. After sampling from 8 stations adjacent to the river
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and preparing, samples were transferred to the laboratory.The results showed that general
concentration of heavy metals was AL> Mn> Zn> Pb> As. The highest concentrations of Heavy
metals in river water samples are related to AL metal with 0.111 mg / L and the lowest amount is
related to lead metal at a concentration of 0.0014 mg / I. According to the results, it was found that the
concentration of these metals is lower than the FAO and WHO standards and that the river water is in
good condition and is not contaminated with potentially toxic elements.There is a good correlation
between the lead metal content of aluminum and arsenic, but on the other hand, other heavy metals do
not have a significant relationship with each other, which results in very low concentrations of metals
in river water.

Keywords : Heavy Metals - kahman River - Water Quality
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Comparison of Methods for Calculating the Average Rainfall of the Basin (Case Study: Jajroud
River led to the Latian Dam)
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Yaser Nikpyman
Assistant Professor, Department of Geology, Faculty of Earth Sciences, Shahid Beheshti university

Abstract:

Determining the average height of rainfall in the catchment is one of the applications of hydrology, which is
used for management purposes. Determination of this mean height is done by various methods such as Thiessen
polygons, hypsometric and iso-rain maps. Using these methods, the average rainfall in the catchment of the
Jajrood River led to the Latian Dam calculated with an area of more than 700 square kilometers. Among the
existing methods, the iso-rain curve is a weighted average that considering all the factors involved in the rainfall,
so gives more realistic results than the other methods, according to this method, the average rainfall of the
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studied basin is 696.4 mm Was obtained. By determining the average rainfall of the catchment by the iso-rain
curves as the most optimal method, preventive management measures can be taken for each catchment.
Keywords: Average rainfall, Thiessen, hypsometry, Iso-rain, Jajrood
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Qualitative zoning of Chahnimeh water reservoirs of Sistan and baluchestan province used by
WQI index
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Abstract: Chahnimeh water reservoirs are the most important sources for drinking water and irrigation
purposes in Sistan and Baluchestan Province. Many factors such as precipitation, the geography of the
watershed, atmosphere, geology, industrial activities, domestic solid waste and water and agricultural run-off
are affected on the chemical, physical, and biological compositions of Chahnimeh water reservoirs. Therefore,
the main goal of the present study is to evaluate the water quality of four Chahnimeh reservoirs. The study area,
which consists of four reservoirs of water, is located in Zahak County of Sistan and Baluchestan province. 31
water samples were taken (in September 2017) based on the standard methods for measurement of most
important physicochemical parameters including major anions, total coliform, BOD, EC, TDS, pH and nitrate.
Eventually, Water quality index (WQI) was used as a valuable and unique rating method to illustrate the overall
water quality status in Chahnimeh reservoirs. The WQI zoning results showed that the water quality varied from
high to low in Chahnimeh 3, 2, 1, and 4, respectively. Also, the statistical results show a high correlation
between chlorine, sulfate, nitrate, calcium and sodium ions with the water quality index. Based on the
WQI classification majority of the samples are falling under good to poor (Chahnimeh4) water category. The
knowledge derived from this study could provide the basis of the monitoring and water quality management for
Chahnimeh reservoirs.

Keywords: Chahnimeh, Physicochemical Parameters, Zoning, Water quality index
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Parameter ~ pH TDS TH HCO;  Cl SO, NO; Ca Mg Na K colif  BOD  WQI
pH 1
TDS -0.31 1
TH 0.08 0.71 1
HCO;3 0.16 -0.15 -0.09 1
Cl 0.08 0.49 0.86 -0.41 1
SO -0.12 0.77 0.90 -0.40 0.93 1
NO3 0.02 047 0.76 -0.49 0.96 0.90 1
Ca 011 0.71 0.91 -0.37 0.95 0.98 091 1
Mg 0.25 0.64 0.94 0.15 0.69 0.72 0.55 0.74 1
Na -0.02 0.63 0.90 -040 0.98 0.98 0.95 0.99 0.72 1
K 0.28 0.55 0.96 0.04 0.78 0.75 0.65 0.78 0.98 0.78 1
colif 0.04 -0.20 -0.23 -0.07 -0.15 -0.16 -0.09 -0.16 -0.27 -0.15 0.25 1
BOD 0.06 0.44 0.81 -0.36 0.94 0.86 0.88 0.87 0.67 0.91 0.76 -0.09 1
WQlI -0.03 0.65 0.89 041 0.97 0.98 0.94 0.98 0.71 0.99 0.77 -0.03 0.91 1
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Investigating the pollution of groundwater and its management solutions

Shahram Riahina
Abstract:

The life of creatures of the earth is dependent on fresh water resources. One of the most important sources of
fresh water is groundwater. Man has access to these sources through the use of various drilling methods
to access the submerged layers. Due to the importance of water for the survival of living organisms,
preventing water contamination is equally important. Water pollution is an increase in the amount of
chemicals, physical or biological, which can change the properties of water. Groundwater may be
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contaminated by natural processes such as soil discharges or through human activities such as waste
disposal, industrial and agricultural activities. Therefore, there are several methods for preventing
pollution of groundwater, including the biological purification of water contaminated with
hydrocarbons, the use of iron nanoparticles, and the methods of purification and aeration. In this
article, we try to investigate the polluting factors of groundwater resources in order to explore different
management methods to reduce groundwater pollution.

Keywords : Groundwater, pollutants
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Investigation of sedimentary model of quaternary deposits in order to identify and
introduce the quantitative and qualitative opportunities and threats of drinking water
supply in the city of Malard

Fahimeh talezari

Abstract:

The various natural and human factors in recent decades have led to the creation of critical conditions,
contamination and groundwater abatement in most parts of the country, including Tehran province.
Research on water resources and their pollution as well as modeling in software environments such as
geographic information system (GIS), an appropriate hospital environment for providing safe and
healthy water from a quality point of view and preventing their possible contamination before any
.operational and identification procedures. Areas for the construction of new drinking water wells

In order to carry out this research for the study and modeling of groundwater quality, physicochemical
analysis of 19 wells in the villages of Malard city was investigated during the three year periods (2011,
2012 and 2010). At first, statistical data was collected and sorted. After entering the data using
geological maps, topography and Bacchod-plain, using the system interpolation (interpolation-
kriging), maps of the co-potential lines and the zoning of the measured values, the following water
quality routine variables Land was prepared. Also, comparative graphs between the wells of the region
and also 89, 90, and 91 were also plotted in the Excel software environment. A general analysis of the
specific trends in the physical and chemical qualitative changes, as well as the identification of
contaminated and healthy areas, and finally suggesting optimal and suitable areas for well drilling in
.the future

The results of the maps of the interpolated model of each parameter showed that the physicochemical
quality of groundwater in the area from north to south as well as from east to west with increasing
pollutants due to rising floor and water flow Underground and adjacent to the shore river, and
decreasing sedimentary and sedimentary texture and adding to the contaminations of pollution from
sewage absorption and non-self-pollination of land (due to reduced sediment reserves). The maps of
the gradient of the surface of the earth and the slope of the surface of the underground waters of the
.groundwater also confirm this

According to the results of this study and the study of the maps of the groundwater quality model of
the region, as well as the comparison with national and international standards, it can be said in the
northeastern and southeastern regions and between them in terms of variables such as hardness, TDS ,
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Nitrate, carbonate, sulfate and chlorine, the priority of digging new wells in future plans is categorized
as follows: 1. Northeast regions 2. South-eastern regions 3. The western regions and the northwestern
and central regions are not recommended at all. To be

Keywords:
Water quality, Drinking wells, Modeling, West of Tehran Province, Geographic Information System,
GIS.
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Geophysical Methods Application in Groundwater Resources identifying

Elham Forootan, Ph.D. of Watershed Management, Assistant Professor, Department of Agriculture Science,
Payame Noor University,Qom, e.forotan@pnu.ac.ir

Abstract:

Identifying, studying and managing groundwater resources are very important due to the strong human
dependence on these resources. Geophysical methods are underground water detection methods, which have
growing and successful application trend due to their environmental compatibility, fast, economical, and insitue
data in underground water studies. In this paper, various geophysical methods have been investigated. The
results of the study revealed that among geophysical methods, electromagnetic methods with few records have
the most extensive use than other method because of economical and technical reasons.

Keywords: Geophysical Methods, Electromagnetic Methods, Groundwater Resources
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4- Aquifer
3~ Aquitard
6~ Aquifuge
- Aquiclude
8. Geophysics

©

- Electrical resistivity method
10_ Seismic method

- Gravimetric method

12. Electromagnetic method
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13- Induced polarization method

14- Self -potential method

15- White

16- Electrical resistivity tomography
17- Seismic Reflection and Refraction
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19 Electrical conductivity

20_ Neutron Magnetic Resonance
21- Ground Penetrating Radar

22- Magneto Telluric

23- Audio Magneto Telluric
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26- Audio-magnetotelluric

2. Radio magnetoteloric

28_ Controlled Source Audio Magnetotellurics
2- Electro Magnetic

30- Time Domain Electro Magnetic
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Trend Analysis Plot for 15 min
Linear Trend Model
Yt = 14.5775 + 0.411350*t

Variable
—@— Actual
—=— Fits

Accuracy Measures
MAPE 50.3%4
MAD 8.846
MSD 117.029

15 min
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Correlations

Rank| VAR15

Spearman'srho  Rank Correlation| 1.000 .263
Coefficient]

Sig. (2-tailed) . .195

N 26 26

VAR15 Correlation .263 1.000
Coefficient]

Sig. (2-tailed) .195
N 26 26

Reject: Hy if lr | = r=

2

Reject: Hy if [.263] < .vaq
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Trend Analysis Plot for 15 min
Linear Trend Model
Yt = 7.51711 +0.0827196*t

Variable
—&— Actual
—m— Fits

Accuracy Measures
MAPE  70.0991
MAD 3.7782
MSD 22.0625

15 min
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Correlations

Rankl VAR15

Spearman'srho  Rank Correlation| 1.000 .189
Coefficient]

Sig. (2-tailed) . .284

N| 34 34

VAR15 Correlation] .18  1.000
Coefficient]

Sig. (2-tailed) 284
N| 34 34
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Reject: Hy if [.189] < 1.45

30,000 Jliml Loy (Sl Suld 45 05l so 485 aml el iS55 Jsoz Slimu Jlade jlead dcwle (ygesl jlade ez

9,15 &g,

YU 00 o] dilalo 5L

Ao S5k 28,5 1 29550 Vb 00 o] (0lo 3 b ) chlizee laole o gkl 0)90 Jsbo yo ailale (Sl Sl i i,
ol yao ole ol o (Fail Jlade Ll 551 50 4 jsb 4y sl 4l alS a4 VYVA-AL T Jle 5lele

il on oo ole ola 3 50 ledlus ST o Fui)L jlode 4S5 ebas Bl ol ol 4 VYVA-AL T Jlo 5lele slo 5 Sl
2059y8 ekl ¢ poge 60 3 ()bl slaole ;o (g kel 0,98 o YL oo oy (o dilale Sl e a5 058 o (atine o gy 5l
S,lai pols Wy, Cuigmsyl g

330 oK) lalo 5,0

285 I8 gy 0550 5 oSl ;0 (0l 3 b jge) chlisee slaole yo (slel )90 Jsbo o alale (Sl Sl Wi

el 00y yho as ol (ol 5o 5L jlade Ldle ST )0 aSG b 4 ol azdly gals ol a4 VYYE-VE ol Jlo jlole jae (Soi)bL
Lol ALB1S (s0gro (gaig, 05 ;0 VYA AN Sl L slele (3 SwsL

a5 slel 0)90 Sl & Sk Gliee WWN-AY (T Jlo po L 5 ws oo (Li | 2alS g elo athl (Sl ol
S

0,90 lawgie 31 5 L ol YVAN-AY ‘5%—‘ Jle jo lads L conl adl juals YYAY-AY ‘jﬂ Jlo 5lole cuaguas;l o Sl ol
RO KT VPP |

el 00y yoo e 4 VTVA-AL ol Jlo 5log oKl jo ole ols 5 Fai)ly

5 ode 480 bl slole ;o (g Lol 050 Job o 05 olKianl jo wilale (S5l 4 s o las FE-F4 FY-F FV-F FA-F LIS
WS gos Lo 1) (pols 2y (29598

AY



Izl & 3 &
V'J’E’,-l: '{/_,.’ 2 ,V:_:fé‘; _‘ \
=Yk SV 1V ol LI YE 4 YY i,

gt Y Qom, 14-15 Nov., 2018 Wk,

- oy
o e el JSSL - e

. »
Ao
< -

G Ao g Sy
55 bl ez i b oSl ( Sas,b ledlbl 5l S 1~ cabs jo (Sa,b ol Wig,y g Slpss ol Cge Lidgh opl )
Sl S X, syt Sl 03l VFEVIIFAY e 0,50 b YU 00 (s Ll oyl 5 VYWOASIYAY lej 0,50 b
s ool (a3 (yge S5 gy 5 omdeid (55l ga3T (IS e (62l LL (y5e3]
el 00ls 5 ole sl 5 (20,9,8 il (g0 sbools Ho el wuul gla )L aS s oo lid YU oo oyl sbosls w)
4 bgie )] lo S la (Jg amo o &y 0295958 B LT 51k 00 j0 B (531wl e al) o iyl a3l ole e g (Ll Juad
Lol liay Juad
5 005 sy Slllas o] ;o (laads YA V\Ye A £ FO Ve N0) Sby sloojl jo (Sai,b Sl aw dl> e po
Slidi s b aSasl e wis, 93l Yaol 5 g oslie Sl slrolfinyl o Sl Sud g ws, a5 ol olis mls
im0 S e s ¢ 3,08 ol gy 5L e a5 WS las bl Glasligeg s 5o e eSO YAVl 5 (Vo v +)iile
“o0 o0y b oy lalBN 0 (Swil Cal aigy Jle pleieds abl oo Dglite calize sledg; b (Sl Dal aig, Slej slaojls
o3lw Wlgi oo Dglds cpl Cle Bl o (g3gm0 Wy Gl (S wad (S e )T, B, b aSl po wdl oo gy e SIS
Dl Ny s Sl ol D0D 4 S35 (B g SoeS (LS slaesls 4 gy (al Vool ail (s 9 S b9, 09
)8 B gy S90Sl 90 1o )0 (Bloy> b jge) Cilisie slaole ;o s lel 090 Job j0 B B)b Sl g ailale (Swijl
o8] il o 35 oKl o ole, 3T )L slas; slaws el g LT g e slaole jo o)L slas, slaas ralS saims lis @l
a5 e L Ty 5355008 5 cyade 8] gbaol yo o)l slas, slass Liglzdl Yhoo
&b

loails35) Dl Jlon smats (o5538T o515 (5T Sl 5 oo 2k b £355 1 iz Jalse VFVF ) ol (g5 )

RUTERRUTIIS PPRWEROOT
g wlale bwgio ()b slayahly (ol Ol 02 53 @8l i (o) 2 VTAY) (S 33300 9 (pn (2LbLL Y
Sl oS oaldl s 55 ypags ciliple glod Lasgie

3. Xiaoying zhang,zhentaocang (2014)Trends of precipitation intensity and frequency in

hydrological regions ofchina from 1965-2005 ,state key laboratory of Hydraulic
Engineering, Tsinghua university, Beijing 100084, china

AA



izl e 3 ° &
v"v"»"_' :/" ,"V -p'!,
. A ’ - i
W, e ’ A ¥ ..;' L
SV

AP AR 1YY ol OUT YE 4 YY A
’ bt 118 Qom, 14-15 Nov., 2018 Uk
oy ol JSZL s “oIA

we A
*
A pANA
-

G505 e oy T Sledle (owii 9339 g (w5
00000090
Tl e daa o ady hlaae s gamn s § e 7 M 5 fosland

ghezelsefloo@gmail.com : f.! Okl o &l (s s 5 il e Lyl i) [S7 (g meiils™
mmahmoodlu@yah00.com: Jue! ¢ w5518 48 olKsils ()13 s Er 03,8 bt
raghimi@yaho0.com : fal ¢3S ol&ils wlid e 05 5 slawl”
seidkhademi@gmail.com: foes!| «oT a&aws 4 1o oo Olad1b> ¢ o 0dK13 (LTl &5 g 53 oKl (5 5575 (5 smtils

0000009
tous>

AEOYE 5als ke 5o o8 OF Glealr 4l V¥ plad GIUT 51658587 68 Ol (ard g5t (o 2 5 shins,
FOFLE g5 bl opb OT Gleslr 6555 b OlsmT (i 25 T gl Jlosed & a5l 8 eslinel o855
(030555 INA-Cl 5 (oS 5 )Ca-MQ-CI-HCO3(( oy oo 5)Ca-MQ-HCO3 L slaid s ks sl
Car) s 5 ponedS 0y IS (Slas Con 4 Ol T olacd 5500 (IS5 Wiy 09503 s il imman AL oo
AN s O 5 o e Sl 1Ol SS3S i o, O Glaslr S 5 slaylsses AL e (Na-Cls Cl
ol VF ol O 3dm 3 Jud slsges elul s 5ol b 5 o sd OT 93 B3l 51 0l el ol & 5505 55k 5 sle b 3
Ol i dals Bl o Slowe o 1 a8 b 55 8 55 O ke Bl 5 s el CoiST Gl o8 T
4 5 il e sllae o 1 ST b 53 a5 bl ol S0ke a BT il e e 2 0 S eV BN ) 6

Al on (g3 b ) 5 ST a il 6 035531

(s 513 505 by 1 gad b OT (slgalare ol 555,40 )i 0519 s

Hydrogeochemical investigation of drinking water wells in Kordkuy city

Esmaeil Ghezelsefloo!”", Mostafa Raghimi?, Mojtaba G. Mahmoodlu®, Seyedmohammad Seyedkhademi*
"MSc student at Environmental Geology, Golestan University, email: ghezelsefloo@gmail.com

2Professor at Geology Group, Golestan University, e-mail: raghimi@yahoo.com

SAssistant prof. at Department of Watershed and Rangeland Management, Gonbad Kavous University, e-mail:
mmahmoodlu@yahoo.com

4PhD Student at Group of Instrumental Analytical Chemistry, University of Duisburg-Essen, Germany, e-mail:
seidkhademi@gmail.com

Abstract:

In order to investigate the hydrogeochemistry of Kordkuy city aquifer, chemical analysis of 14 drinking water
wells in of spring and autumn of 2017 were used. According to the Piper diagram, the drinking water wells of
Kordkuy aquifer have a variety of hydrogeochemical facies such as Ca-Mg-HCO3 (Fresh type), Ca-Mg-Cl-
HCO3 (Blended type) and Na-Cl (Brackish type). Also, based on the square section of Durov diagram, the
hydrogeochemical evolution of the aquifer is towards calcium chloride and sodium chloride (Ca-Cl and Na-Cl).
Scatter Plots of drinking water wells in Kurdkuy indicate a linear pattern between two sodium and chloride ions
in both spring and autumn, which indicates the mixing of salt and fresh waters. According to the Schoeller
diagram, about 5 wells from 14 drinking wells have unsuitable quality for drinking water. The average nitrate
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concentration in both seasons is lower than the permission limit. Fluoride variation range varies between 0.11 to
1 mg/l. Although the mean of this parameter is less than desired limit in both seasons, it is necessary to add
fluoride to drinking water (fluoride therapy).

Keywords :( Hydrochemistry, drinking water wells, Piper diagrams, Schuler diagram)
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Investigation of saltwater intrusion in Kordkuy City Aquifer
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Abstract:

The mixing of groundwater with saltwater of Caspian Sea is one of the problems that always threatens the
coastal aquifers of the north of country.To investigate saltwater intrusion into Kordkuy aquifer, the chemical
analysis results of 19 drinking water wells in spring of 2017 were used. Hence, first, groundwater type and
hydrogeochemical facies in the Kordkuy aquifer were determined using Piper diagram. Then, saltwater intrusion
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into some drinking water wells was investigated using two methods; two-variable graphs and Revelle ratio.
According to Piper diagram, the groundwater of study area has a variety of hydrogeochemical facies such as Ca-
Mg-HCO; (fresh type), Ca-Mg-CI-HCOs (blended type) and Na-Cl (brackish type). Two-variable graphs reveal
a clear linear trend between sodium and chloride ions, which indicates the mixing of saline water (containing
sodium and chloride ions) and fresh water with different ratios. In six drinking water wells, Revelle ratio is
more than one, which indicates saltwater intrusion into these wells.

Keywords :( Saltwater intrusion; Revelle ration; Hydrogeochemical facies; Groundwater)
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Contamination risk assessment of water resources in Geysoor plain, Southern Razavi Khorasan
Marzieh Kaabe?, Rahim bagheri?*, Mahdi Jafarzadeh?

1. M.Sc. Student in hydrogeology, Shahrood University of Technology
2. Assistant professor in hydrogeology, Shahrood University of Technology

Abstract:

The Geysoor plain is located in the semi-arid region of Khorasan Razavi province and is one of the critical plain
in this area. The shortage of available water resources and increasing salinity due to the hydrological
imbalance and recent droughts make concern. 28 water samples were collected from groundwater in
order to study the contamination risk of water resources and salinity origin of aquifer systems. The
relation of EC with ion concentrations is shown the halite dissolution from the salt plain as main origin of
salinity which intruded to the aquifer. The salt water fraction in the groundwater samples was in ranges
of 10 to 94 percent. In this study, multivariate statistical methods including correlation coefficient,
factor analysis showed the same origin and closed relationship of the main ion to each other. The
average values of contamination (cd) and heavy metals pollution index (HPI) rejected initial
supposition of pollution due to the heavy metal pollutant. The Wilcox diagram and sodium adsorption
ratio (SAR) indicate unfavorable condition for drinking and agricultural usage.

Keywords : Trace elements, groundwater contamination, salt water intrusion, Geysoor plain
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Study of Lithological and Hydrological Parameters of the Miandoab Aquifer Using Well
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Abstract:

Hydrological Coefficients are among most important physical parameters of aquifers that represent speed and
amount of water movement in porous medium. In this study hydrodynamic coefficients of Miandoab aquifer
calculated. For this purpose 9 borehole were used. At first well logging operation was done in each well by
using electrical sondes. Resistivity, natural gamma ray and spontaneous potential logs were drawn and lithology
sections of wells determined through interpretation of these logs. Porosity and permeability of each layer
determined With regard to sediment types. In order to casing the wells, perforated pipes placed in proximity of
permeable layers and non-perforated pipes for impermeable layers. Then in order to determination of aquifers
hydrodynamic coefficients, pumping operation was done in each well and transmissivity and hydraulic
conductivity calculated for each of them by using Jacob method and it was found that aquifers of Kamarbandi
and Nasirkandi wells have the most and the least hydraulic conductivity and transmissivity respectively. Finally
in order to calculation of hydrodynamic coefficients of the study area, the average of all calculated well
coefficients was taken, so that The transmission of the total area was 790.72 square meters per day and the
hydraulic conductivity was 19.53 meters per day.

Keywords : Well logging, Hydrogeological coefficients, Pumping test, Log, Aquifer
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Geochemistry and groundwater resources quality in the baft plain, South west
kerman, In connection with ophiolite masses

Abstract

The optimal management of water resources and the maintenance and improvement of
their quality requires the availability of information on the location, amount and
distribution of chemical factors in a given geographic region. In this research, which is
based on underground water sources in the city of Kerman, we selected samples from
eleven rivers and fountains for agricultural and drinking purposes. The concentrations
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and heavy metals were PO;"« NO; «HCO; SO;~ 1~ Mg™ «£a"™* K* «of Na*
determined. Then, the mapping maps and Shooler and Wilcox diagrams were mapped
and interpreted. Statistical analysis was performed using PCA and cluster analysis (CA)
on the data. The EC, TDS and sulfate, chlorine and calcium concentrations in the north
and northwestern part of the plain of high tissue are believed to be related to agricultural
activities and the effect of chemical fertilizers on the pollution of the waters of this
region. Also, the concentration of heavy metals in groundwater in the study area is
below the detection limit (0.05 mg / I) and is within the permitted range for drinking

water.
Keywords : Hydrochemistry, Water quality, Underground water table, Baft Plain,
Ophiolites.
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Salinity Challenge of Producing Waters; number one issue in the Khangiran Gas field
Isotopic-Hydrochemical Methods

Mahdi mirit, Rahim bagheri?*, Aziz Allah taheri?, Mohammad reza akhlaghi®, Hamed Ghorbanpour?
1. M.Sc. Student in hydrogeology, Shahrood University of Technology
2. Assistant professor in hydrogeology, Shahrood University of Technology
3. East oil and Gas Production company, Mashhad
Abstract:
One of the most important challenges in oil and gas reservoirs are the production of excess produced
water and high salinity, in which the reservoir exploits with a lot of problems. Determining the salinity
origin of the produced water is essential for both the better management of the reservoir and increasing
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the production of gas. The Mozduran reservoir is located in Khangiran gas field in the northeast of Iran.
The salinity of produced water in this reservoir is increased over time and varies from 1000 to 100000
mg / L. In this study, 7 produced waters were sampled from fresh and saline gas wells to analyze
hydrochemical and isotopic characteristics. The main probable sources of produced water and salinity
are the evaporated old or present seawater, meteoric water and filtration process. The results showed
that the main origin of the salinity is evaporated old sea water. The produced water samples of the
Mozduran reservoir are plotted on a mixing line of fresh water and a brine (with the origin of
evaporated sea water) on isotope and hydrochemical graphs. This brine can have similar characteristics
to the brine below the gas reservoir.

Keywords: Produced water, ,Evaporated old seawater, Isotope, Mozduran gas reservoir,
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Estimation of hydrodynamic parameters of Amol-Babol aquifer using MODFLOW code
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Abstract:

The main objective of the groundwater model is to study the variation of groundwater
levels in different periods. If a groundwater model is carefully prepared, one can
examine the impact of different conditions and provide appropriate solutions before
undergoing adverse effects on groundwater. It is necessary to have the optimal values of
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hydrodynamic parameters for the aquifer. In this study, the GMS software, a graphical
interface for the MODFLOW code, is used to model the Amol- Babol Plain aquifer. The
mathematical model was calibrated in September 2014 for a steady state, and in a 12
month period in 2014-2015 for unsteady state. During the calibration process, the
hydraulic conductivity (K) and specific yield (Sy) were optimized. The results indicate
that the optimal simulation of the Amol-Babylon aquifer and a small difference in
observational and computational values of the level of observation wells.

Keywords: Hydrodynamic parameters, Groundwater model, Amol-Babol aquifer, MODFLOW
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Abstract:

Time management of ground water supplies, restoration of groundwater level to the initial state and the
alternative to excess withdraw, stopping or decreasing the land subsidence, increasing the quality of the aquifer,
etc. are the main objectives of implementing artificial recharge project. The study area where artificial recharge
project was constructed has been located at Firoozsalar village near in Azarshahr city, Eastern Azerbaijan
province. The goal of implementing artificial recharge project in this area was to enrich the groundwater and
restore excess withdraw in order to prevent the salination of the western areas and to maintain agricultural
conditions of the area. Thirteen years after construction, this project could not achieve its predefined objectives
so that infiltration rate of the basin bottom has been decreased catastrophically and so actually recharge did not
take place. The results of this study showed that a couple of problems during designing of the project have the
main role in the efficiency of the project, including lack of sediment basin, use of only one recharge basin,
wrong selection of the basin’s dimensions, compaction of the basin’s walls. Implementation of a sedimentation
basin and dividing of the recharge basin to at least two basins can restore the efficiency of the project to some
extent.

Keywords: Atrtificial Recharge, Groundwater, Azarshahr Plain, Firoozsalar
0000000

: dodio
Sl ey T rle a8 Sy T EUSLIL 6ol o 258 SO Sl 4 o)
3095 Gl Sjle o sian 4dn (M)l 03505 2l Hlms 1) Il (oolasl anw gy (65,55LaS s sl 05 STy
loslas mb (o simn i o555 6K Cualbge e DT ok 408 Bl pdi3siaile oG 4 DT 035
i sl b Gl sy o o e Al ks O T (Blcatns cnl 3 08 sl il (IS 5 (b
S ol Slghimac )8 bl ( 3Kt LS bl anle sls T Glanlcil by LS o saan
ol sy O 25311 50 SMdne 5 O 1 51 (6,8 sh bt 4 il kb ol s g, 4SS by ey
O ol coddylite lual 4y plis s OV lgn o) s 2oy a8 175 b ke jes sk 01535
(Sl oyl e edS ¢ Sl ST 5 Sl OB s e CEESL sl 6553 4 a5 L b
i3 53 (F)3,8 e SIS Bk s dndp5 ST 0k e pe o 5 a0l S e sl (S5
539l ALSls e (G iy b g A 3l o ge LIl (613 5 0 ey des 550l 5l K Ky
85 sl ad 558 pm b (620305 LT (sl o5 Sl eslizal b a2 ST (sl 6 i 0 gnan 405
3370 OF JBldo Ol jee 03585 Cooyun alS Casl anley 8 (Sl azils Olyy amils ¢S 58 Gl 4 s ol FA
DL dghn b )3 g ps ol Bl 28l o 5 413565 L 285 Oloj 28 L 0 5Dle ol 0k
OIKs (s e Jled )l olgide sog 03 se) ) Sl o 3151 (U e b S 457 ol 0 o3l
Gtﬁj)u,éjw,&wbﬁcwéﬁujfgwl 03 S sl | by OlazsLus g oo gl o)y ole S5l

.(\‘),\s\u,.sg\};m;,ba\,;ﬁ:\u;,;chlua\Ji%«Lm?y\,oT‘r{q;ij>&T

VOO



Izl & . 2%
V-‘v‘"{ﬁ' :/j 920 ,p",’ \ \
v, t,-.:’ A " 4 :: P

kYN YAV ol LT YE 4 YT G
TR Qom, 14-15 Nov., 2018 Uy
oy ol JSZL :

@1 oS 5sb 4 08T IS a8 3l e Jle V7 (5 Ol by5T Olil e 53 Ve 55,8 (8 game i = b
Cjbwu wT)ijCM‘oJ;‘Jﬁ‘JZ&KJLﬂbUQ-UJWJ‘ 4.1-,\:!3 C)‘j:.ejd,.w‘ 03l CM})“) )}>-
Sleaiw (b bt Sleds 5 b Gl SNkl b b sl b Sl s pe Jle g 5 (b o8 s )

s B alin o sian 4 i
0000009

G0 g
S kS YFAD 59l lus (1l LCM‘@))‘JSOT)J)YL&})RL;G}Lmowcjb&‘s%ﬂ;f‘ﬁu-bj)oj?
3T 6 s stom ol ool G35, (AT B (o 0o & G5 T 1 G35, OS> s 50350
Slelis )l 4 G 5l ool adlaie L oo o 55 e jte Opkoe VF Lo gz b 4 (mpe 20 ST YA Cmlis)
ol syl 0p58 4 e 5l s (sl (2 T) 55, b s 5 515 0,55 4 Jled 15 Ligw Slao ST o 8 (sla atals
.3}.5Gosj.builsdﬁja;&&jwaj\qgj;g-j\jafj)\q.—[w;

S 53 bos g 1 e VYAY 53,5 55 e VOV Cw)lwcf,u,g\% Sed gawy b el )3T s
N R A - R N T R N I LBTRP- S I S R RTR PPy L F R P
adle G b4 S5 s s 5 B0 dled Jled (s Sl s 2T Ol S el e e VO
ey ol b 5o 55 o o (s Ok ) Gl (2T abiog) bl opsd 4 bl l5 ) se — Jb15
T gl ot ol ot S8l by el o st 35 0 8 g 3l e 25 2T 0L adlate ol 51l bl
,;t@ha;sapwwﬁg@bs.mp@,\},;~,A\:~,9ﬁ‘ﬁjv§g:>~,x,ﬂgamﬁw5ﬂj
5 odeT)s (Glbl 5 ol oy g 4 (2Bl Sl 5,05 515 0 e prhaw I S g Gl (T L 5 LsE ST 4 dis
S 6,13 g 0 Saolr S a3 4l 3 0 jhu b 3 plis e &S (g 53 s (0 DL ) (B ladle o
Sl b e OT O o a5 o ol 3405 15 gl T wlbiag, ,5b Cou sVl asb s
JJJJ}EA{MBQH}A\“,‘?‘OQl)tng(cjbé\ﬁlﬂuiﬁ) V'Uf’v‘sudbd#‘).}y]{c@..}};@uo%
SN LT Il 53 & dsl o 20 YoFV L dslae bl ST ey o OLts 31 e lo #Y Lo e y5b 4 Jlu o
el 03| B 94

P b 4 Sl sl 5 S5 el )3T G s S SIS lds il ST W
A o3 gdoun 53 e Sl eses Se FFO S S Colda Ol Jilio il o s 5 T s S e b
3 Sl Il ok (6,8 o3l ol glwgy Uyl 55 e Sle  eses See Qree b gs )3T
o C2,b 4 gyl a3 ok 1L e (SSU Cula LT 0L > B ois S o Shols slgy (o8

\OF



wiofs S & : ook g
- wAPAR 1YV ol LI YE 5 YY oA
: pabit L2 Qom, 14-15 Nov., 2018 “v.,':;-:

o e el JSSL

Cis 53 6l Soysary 039 Sl S o i 3T 4SSl by peey B8 Sleli,l js s T o sk p st
Sk ki 5 K S Ll 5 el 5 (oS e ey S ailate 53 S OT S 054
S5 s o b Jlad (g Ao s Ve I8 LB 0,508 OT (ol 3.5 )15 4l S o o 5l
L g |y s
gbﬁfwW&T“;:,.,J)U@)u&ﬂ,&Mucy&u,@,sTwuwgéu@u
Al o g QLA Sl Sl ol gy 4 Lo SO 5 sl o555 3T 5 1, J80S7 ¢ VWL K55
b ot 4 b, s ol B s 5 (BT Lde Sl I abtas, el de Sas ol 5o et
ot 33 o g 4y ailate Cews WU 53 Slgny (ol ok LSS (6 e 5 6l s Sligmy Sl o8 oy 5 ok
23 90dd 5, 4l Obsw) cailisg,y slgnl 5o 5 albng, 5l e Jeolss 5 5 Cbys 4l (ol &l g,y sla o)lS 4
Syh e JS o s S 4 Sl
B OLml)3T 53 5 5 s 6 kS FA 5o 5 ed 55T b dled (6 e hSTA 53 VLS5, (o sian 4k # b
I3 s oo WV -0 JIVVT 80" 5 5 oa b FOT- 09,07 JIFAT-0Y,0" LLal A Cilatis 03 gdes o

(O JSKe) Col 4 3

4//\\
= j;
.. )
b 4
il
S, /\
\\\\J,/\
O / Los )
o S
—
o L—
' S
aalin (¢ T
O] = 7 S
Ve X g ¢
2 4 2
Sg Ml U
> . g d
Legend L S S 4
- e b > = e — "
BT g T oy S— . S~ ~ o
0 0.0376.075 0.15 0.225 0.3 : gl = /L' > r\v\
VX gt S 5m £ —
5 (( a4 ol
N : i
a3 03530 ul?“,.l!)~3
iy "
e ot

Nljs b (8 gme wdi 7 b ondsn ) S
S8 Sl o, o CE!) ‘_;Lad\.sjf.;,.w‘ odd o3kl (gl amb = Sy 5 )V 5,8 s adis b s
el co ph SVl 5 o o allaie 53 O Wlg 5 (T= 555 53y e Voo ) YL Jl SLB b Jdoy YL
o el (3laml 5 b Blod Gl (e o spds ) g, 4 S5 ¢ jlin e S Slhes I odie o>

VOV



"’L p" \ ! »
M=, “ AN

YAV oL LT YE 4 YT .,
Qom, 14-15 Nov., 2018 "~ ks, —

s ply Sl :':.f' A . /// f 1\\\

Foroms e

- W s
A i 2y
! -

1,000 33»,u}guohﬂﬁ;%,muvﬁuupu;eb;wu;w.up@b\:t,gwq;\zw,@
j‘oéu;'.w‘d‘ﬁ643)};'045‘&4.:&}‘55[30)‘}1)&.ijo}ﬁywwdﬁ-ﬂw.@‘obﬁ(éﬁ‘:Cw‘)‘)
jvﬁi‘é‘}gjé.}‘}‘w;u Sldes (‘l?é‘l{we P’Y 49"'41.:&?36; gy)“,:ss:.«?udbf o
B i3 g b st 433 8 s (MINDB 55 0T Sl slaced Kdes 4 0T JLasl 5 (3Ll
MY aile 5 55 0) oyl Y 3 5 Jie 200 G b glulid Jl F s 20 Y Ges 4 olold Jlr & slaws &5 ,T
aM@W@b)&iQY:VOJMQY9','\_',"\cm,l"rs ‘gﬁJ\iS}éjb)b&LGﬂ:ﬁmbYoJMqY‘h
AL o b Yl 4 0l 358 a3 O IKT ks abi Gl Ol e Y 1 F ojlad Y 0L 358 d s
M&ﬁ%:}}m;ﬂ.}}ﬁoﬁ}ﬂ?sﬁdTMw‘)@w‘)‘))fjdl&ﬁ&bﬁ))‘@)bgws_'JTOK.'}
AV LIl 2 Y0 ol Bl il oS

b 55 S 2 s b L e P00 U5k OT Jlil S JUST Y
(J‘vﬁ)@ﬂva~~~~si,a:ﬁow,uruxwxv;@14,.4,,‘\;:4,3;?& y

Fo sl ¥ Jhiaad g e ¥ kB 4ol o gl me VY aST 20 Y0 Lo gt Slghas 4 i ol s ¥

55 e STl ol 53 B sd ) 5 (68 o3Il 53 s sl b oS Cl OT iy 0 5 e s s (b

—

Pl 5 s amd g S dls dnd o 3R G a2l sl Bl Bl 1) 358 e STl

< <

gy)q@fb)-\.;S,&JW?4-1JUK(..:E:MJL.aS\&u(g)YLﬂj}ﬁéds}wqiﬁsjﬁW?(JL\'Jg.'z

\OA



71 & a A
s 1) LA \\
-, ',._:’ P4 = ™ .,;-. -
kYN YAV ol LT YE , YY &,

Tala Qom, 14-15 Nov., 2018 L

-
- oy
oy A . AN

G5 ol g 5 JUST (b (sl Sl 053 ot (L YO ) (o sime i # b a de jes w25 L
b 6l O) S st b i L L0 B Wiy (o5 S I Y0 L5 &5 Bl (s Sl O (0 ian
Sl b s 4 (B a4 b daly 53 odes Sk Bl oa Al Vor i85l 055 o e i Bl
Cb IS ol 2l ke 4 Cls amd o)lns 5 S s adidsl A 5 e sl 5 S8 S
S35 b 53 Sy dmd o Sl eslizal adl 35 8 (G5LSTy 5 252 Y aiie slaole; Do b 5 oIS
Cb I sl el 35 slaams el (B Ceals g 0yls 5 S sl 2alS (slealy 51 K0
ST oSy 58 dal Clb s e a5V Sl et 6K 03,8 bt b S |z s
3585 doy3 Ve a8 | bl (ST 5 L (g S8 ) Waammd o 05l 3 050 48 8 a5 55 (ol b s il i ey ST
VP L VY ol b o tewlie (Sl (63508 308 ol pV e BB 38 )bl o 3 e A3l gz > 5 Wb o)l
33 Kn 0T Ok pdol 3585 5 s o)l 93 655 Sy Ooguy o LBl Sldie o 51 i b G S Sl . o
JSK8 03 (Shs cnl sl il Colas a4 Sl 1) Jams o i o Sl S i S 0y 5 g (0
Gy clin Gos 358 eslital K& ol 1 Sl g amd s K8 b 6l s Sl S Lo 51 i fubotes
il 3V e 230as (0) Gl 20 Y BY Oy (Slraoms o>

.:}Z@W?@ﬁjw}srﬂj@@ A

B gad BT o 3985 4 | 135 n e Rl Bl 5 (Jamms oy CMSLe sl sy Y

Ao VP ol 4l CaSla e WED oo al e STl (03 48 dle & 285k 0555k OBl b nl 1
Sl (VST Co,b 55 55 1 Wil OLSS b nd o 3y 5 008 s Sl 5 sl ol Sl S
J o aS by S Cud ol o o S dlidvr O slad jae (6l Ay 555 ard 15 gle 5 ST
Al el S O b 51 K sy domd s 355 5 s s g 031503 305 sl (ST 5 b S 1 (YY) 5l
T 132 Y Ol s 5 ol ke &S5 a5 (5la aopds g Slidad sl ok a5 051035 S 53 (5 D
SIS oy ap  Jo s (FJS8) ol e b5 amd o S8 0T Slleb 0557 Jelant b S 62,06 3
() ol K Jbats dmed g i 0 )Lil a5 shailen b 4z s>

AIAR



. ae
,y’/‘f,,p‘h \ \ 3_»\:\ ;ﬂ :L/ »
1AV ol oL YE , YY it V=~

- ¥ *1. oo _‘
Qom, 14-15 Nov., 2018 Tk, — —~
o op ply M50 .-.:'t.‘.'""t / j \ \\\f”

& e A
Ad ey
-

Yljs 8 o gme 45 & b O A

T b (S Juzb 5l e ole ¥ Soike 55 onle oy el 2o Vel i sV 5, 4 dis aod s Gas
B3 5 Jead 5,56 Sk Jad DLl 51 g YL S8 b O55e 53 (S5 ST 555 bn a5 JolST ) ol
IS 5 oo LL OT 0L 512 5 (b 5| g (b 2 2 s e (355 Sl O oslas 5 il 55 T
s 4 WU (55,00 cokd o o LT wlas ¢ o )IK 5 ax g pde Hs 4 Wl a8 2 b 5 a8

@‘ob‘bwb)“)bP&T)K&K)jjd{iﬁﬁ‘Llu\.'sW?‘&jﬁvr-@&éﬂjw‘w\iﬁ'éj‘ﬁy)

0000009

DS Al

g & b b 8 Ll Vs (s 35 b ol DV gy ol s el
S oyl g3l 05 5 sbul amd g (6l 5 (6 A U3 g8 (S 5 0l ol a5l s JUK:)UW Obgwyg 3,1
s & (515 ol el 5 s plal GBIy s ol Sl a0ty sV Sl 3 Al ald (ST e e
b diee ool b o)l d ol 2l L ol by ST (ol (sl o8 (Jl 5o ol ol dlasl s o)l 55 (55104
S8 (e s s o e Vel i e lap ST 0l o e 5311 35k 5 e 5 e (gL e dle
0315 Cewd 3l ¢ bd UK 5 s amb i (o5LSL 5 o9 Y (a..\.;jcjla O35 &) dmd s ES  dmd > O3 g

35 on Sl b POl hite & il o3 ST s sl - b 6wy b a5 et 4 gl s LS

Ve



Iz & &
S £ LA \
W, ofe 5 A = ot ot .

kYN YAV ol oL YE 4 Y i,
it 12 Qom, 14-15 Nov., 2018 Tk,
o e el JSSL - v"':

g . )
2 opd p by
< -

oo B sd S b g 93 4 4 A8 b g g old S K gy w4 b 4 JUST (53505 i &S

S a3 15 s domd o slae (09 2 OISl (38 pebans 553

Q000009
s&bo
}é,& Q\:v.i\.:)éT ! aalaie uT dﬁadl:_—,wf PHESEPS: &)ﬁw o) & e 414:5 lea (ejbj J)‘ Al:-f: Sladlles AYVY c('-U < Al

al.nj_:.; LJ—:!))‘

(o) 5 (Brb Ol y3T ol adlate OT &S 3 < 08 8 ) sns ailate o yme 405 b LSS5 &S a0 Slalllae OYVO (ol Y
S

oslinl b baw J:.{A) sl JUS™ 5 b 5 IR uT Sl o i £ guas 4" vy Gepe Gl e sl & ol GC‘L;."J;- Al
(Y1) YF o5l Oyl (1 smT (mikigo pske (2ns3  oale w25 "AHP 2y, 5

Gb il sl uT CLA e 48 ol gla Jo b O AT cpe sl ‘e =le, T QJ_\.:; sble e gadge ¥
St oty ST 5 OT mlin g il o il e " GIS RS

5\,,;gLi.:;md;,s}:;,)@uJ,\.Uwu)tfuu;,u_g‘61%;?6;,;&quft,b.g&p;,ﬂmw.ccﬂéﬁb 5

0000009

V7



Izl & , 36
v'\,"‘./r-' {: 920 ,é’,, \ \
-, '.._:’ > 5 pr ::. "

kYN 1YY ol OLT YE 5 YT Gz
; LIF Qom, 14-15 Nov., 2018 o

v
- .
oy r A8 - i

S9u8 Juto 31 03l b s g (530 9T 38 S0 23 ST O s8I (wy
" A gols ¢ (Sl o3l S 5

N.Nabi7111@gmail.com cs s als niws oSt ¢(5 550 55550 Lyl wlis )87 (g gomtils’

h_jafari@shahroodut.ac.ir «s s als _axis olKails ¢(s5 50550, Sbslkial (g inr (g3l
tous>
Sz Gble )3 03 94 L)l T e onl Sy e slialy 52 WOIET 55 e 5 T 0L~ V“"“&" sl
e slaely 31 (SS Ol s (63 (ludin 5035 odomy Sk 55 () 25 ST 0Lz 0T 5 sl e (505 2
il 53 @y foshS AVE Comlaa b st o (6550 (2T Ol ol Al oo Ol T B, 5 iy T3 ol Lol ol
el ST gl 86 Ol ) oS ailain 5> 5,815 S 4 Ced 485515 DliaiaS 5 e Dy sls 5 010 B
03Ul b Gl p 53 Tl (g3 5 DT (o o St 5 (65558 e b OT (oS s oo S e
b o spie Jdo s 4 st Ol o sgie Jobe Ol S35 558 5 olid e ol 8 e ledlbl
03 6 1 dobe o 5 (5348 Joe & (FREEWAT) Silss 3 51531 o 5 55 (MODFLOW-2005) jésla 31 e3lic
OT 0L o o s0s S om0l Ol il ol (g jluand Jredliyon all ol odld il 5 Ll dlo 55 Gl
S 53 ks oS oSkt Ol T Jlad 3 515 4t slaiomitn sl 3l o Jlad Conns & i 3l (a5
2> Sl 5 0L S i Lol (5l e Slaslr g Sblsp Il bl e ej 5 T 0L
g3 ol ol 0ds Ol T Sl (fn5 05 (s P Ol B o S 4 0kd 3w ol 53 by o b sl
il D) et o Ol T 53 (fns 5 ST 0L 6 U8 50 bl Sy e S
FREEWAT <MODFLOW-2005 ¢ gs4e Jde (S o‘}&;\' B ojlg uls”

Investigation of groundwater flow pattern in Sarakhs marginal aquifer using a numerical model

Narges nabizadeh chamazcoti®, Hadi Jafari?
M.Sc. student of hydrogeology, Shahrood University of Technology, n.nabi7111@gmail.com

2Assistant professor, of Hydrogeology, Shahrood University of Technology,
h_jafari@shahroodut.ac.ir

Abstract:

Recognizing mechanism of groundwater flow in aquifers in order to manage these valuable water resources,
especially in arid areas, is necessary. The process of groundwater flow is complex in nature and numerical
modeling of aquifer is one of the suitable ways to recognize these processes and aquifer behavior. Alluvial
Aquifer of Sarakhs with an area of 874 square kilometers in northeastern Iran is located adjacent to
Turkmenistan border. Because of locating in arid areas, it has no surface water resources, and the only source of
drinking water, agriculture and industry in Sarakhs city is groundwater. In this research, the conceptual model
of Sarakhs aquifer was prepared using data, geological and hydrogeological report of aquifer. The conceptual
model was transformed into a numerical model using the MODFLOW-2005 in FREWYAT software. The
model has been run and calibrated for a two-year period. The simulated Iso-potential map of the aquifer
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indicates the general direction of groundwater flow is from south to the north. Closed curves in the north of the
aquifer reflects a change in the pattern of groundwater flow. Increased extraction by pumping wells has changed
the pattern of flow and created a closed depression in Iso-potential map, causing the cease of groundwater an
flow from the aquifer. This fact conform the importance of extraction management in controlling the pattern of
groundwater flow in the Sarakhs aquifer.

Keywords: Sarakhs aquifer, Numerical model, MODFLOW-2005, FREEWAT.
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Investigation of groundwater flow pattern in Sarakhs marginal aquifer using a numerical model
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Abstract:

Recognizing mechanism of groundwater flow in aquifers in order to manage these valuable water resources,
especially in arid areas, is necessary. The process of groundwater flow is complex in nature and numerical
modeling of aquifer is one of the suitable ways to recognize these processes and aquifer behavior. Alluvial
Aquifer of Sarakhs with an area of 874 square kilometers in northeastern Iran is located adjacent to
Turkmenistan border. Because of locating in arid areas, it has no surface water resources, and the only source of
drinking water, agriculture and industry in Sarakhs city is groundwater. In this research, the conceptual model
of Sarakhs aquifer was prepared using data, geological and hydrogeological report of aquifer. The conceptual
model was transformed into a numerical model using the MODFLOW-2005 in FREWYAT software. The
model has been run and calibrated for a two-year period. The simulated Iso-potential map of the aquifer
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indicates the general direction of groundwater flow is from south to the north. Closed curves in the north of the
aquifer reflects a change in the pattern of groundwater flow. Increased extraction by pumping wells has changed
the pattern of flow and created a closed depression in Iso-potential map, causing the cease of groundwater an
flow from the aquifer. This fact conform the importance of extraction management in controlling the pattern of
groundwater flow in the Sarakhs aquifer.

Keywords: Sarakhs aquifer, Numerical model, MODFLOW-2005, FREEWAT.
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HEAD WILL BE SAWED ON UNIT 51 AT END OF TIME STEP 1, STRESS PERIOD 24
L
VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1, STRESS PERIOD 24
CUMULATIVE WOLUMES L&®3 RATES FOR THIS TIME STEP L**3,/T
IN: IN:
STORAGE = 295978528, 0000 STORAGE = 546609.1250
CONSTANT HEAD = 0. 0000 CONSTANT HEAD = 0. 0000
WELLS = 0. 0000 WELLS = 0. 0000
HEAD DEP BOUNDS = 404275488, 0000 HEAD DEFP BOUNDS = 583170.1875
RECHARGE = 160528496, 0000 RECHARGE = . 0000
TOTAL IN = BG607E2464. 0000 TOTAL IN = 1129779. 2500
ouT: ouT:
STORAGE = 239168032, 0000 STORAGE = 3732.7930
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WELLS = 620868608, 0000 WELLS = 1124762.1250
HEAD DEP BOUNDS = 747242 7500 HEAD DEP BOUNDS = 1283. 5453
RECHARGE = 0. 0000 RECHARGE = 0. 0000
TOTAL QUT = BB0O7EB3872. 0000 TOTAL OUT = 1129778, 2750
IN - OUT = -1408. 0000 IMN - OUT = 0. B750
PERCENT DISCREPANCY = —0. 00 PERCENT DISCREPANCY = 0. 00
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Time series analysis of water quality in mond river and Survey of effective factors
Yasamin Vakili, Masters Student, Field of Hydrology, yasaminvakili91@yahoo.com
Mehdi Zarei Associate Professor at the shiraz University , Department of Earth mehdizarey@yahoo.com
Abstract:

The Mond River is located in the south of Iran and flows into the Persian Gulf. The water of the Mond River has
a good quality at first, but its quality gradually decreases, so that at the station of Qanatra, prior to discharge to
the Persian Gulf, its long-term electrical conductivity reach to 10180 mS/cm. At the current research, different
quantitative and qualitative parameters have been investigated at eighteen hydrometric stations during their
statistical period. Water quality of ten stations in this basin is saline water and the remaining eight stations is of
fresh water. The factors affecting the quality of river water quality in saline stations have been also investigated.
The results show that the most important factors of salinity of river water are outcrops of salt domes, extensive
outcrops of Fars group formations, as well as drainage of saline groundwater from the aquifers adjacent to the
river. Finally, time series analyzes, such as examining the existence of trend and change points in time series,
have been investigated. The results indicate that there are reasonable correlations between river discharge and
mass flux of TDS and mass flux of salt (NaCl) in all sections of the river. The results also shows that the main
factor controlling the mass transfer of salts and salts from the section of each station is increasing of discharge.

Keywords: Mond Basin, Time series analysis, Salinity sources, evaporate formations
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