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1- Total Dissolve Solids
4- Residual sodium carbonate index

2- Potential of Hydrogen (Hydrogen Power)
5- Permeability Index
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https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwiJ7e241arIAhVEOxoKHWDTCbw&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FResidual_sodium_carbonate_index&usg=AFQjCNFRLyBJjvxDzWr9n7IMFNEqxI2bXQ&sig2=3Uwx62Ckp8-ZAlEAriDnaw&bvm=bv.104317490,d.bGg
http://dx.doi.org/10.52547/jwmr.12.24.262
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.13.0
https://jwmr.sanru.ac.ir/article-1-1101-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1400.12.24.13.0 ]

[ DOI: 10.52547/jwmr.12.24.262 |

\ta)

Ol eSS o adhie Same dlge g S S b el
156306 actlaie cim gin )3 (VO) Js daled loso]
oKwd L g Jomo j0 polie clale (605 ojll b opudties
aibie sl clac] as 5wl flis 8,5 sl S
Ao Lol it o S 3L 9 YU (g9 (sl
(o2 12y (pords Ol Cannd el Ol ST (sl ja8 L
cu‘9_’>u] uT d):A_myv ua>l_~3 9 DA_:LQ.».QL PR ul.u)f
0393 () Ao (555LiS sl ool bl Sy
L sloojgry jl (S 4ol prcadd dubs (o gims 4435
dLacUlyy | gaus )y cunl (o8 oS wily o caslio Lol
Ol oo b NSl b adal (298 Ol
Jgad ) b ) CanVl ladedog LOLS (295
02 435 byl 4y (SB JU bwg (o)j e
obuy 15U b canl (6900 10 ules colan adbaio g5l
3590 (iolp — s dyiws) dilais el O oS

S B Sl g w325 9 (y

g, 93190

Y ey &S Cawl Sladod gyl jl a3 )3 sl dlds
TEB edw Cdd (Egiuan 40 059y 59y 2 Jlo
9y (L e D S g (g Jold d> > sl
LYY - slagsre p &y slise 5 Jow)ke ol
sl odys Jobo 0) Y0 L50Y -0y Jlaid ¥Y 10
435 09 Gglome )3 (g Sulygiw oKl )5
42> bwgle Alloe dpw 9SS das @il L o 5ian
o Cagloy bawgio o, Kl a3 Vo /8 allle o)l
Jiles o deo YFY @l 35)L 16Slee cduoyd YA &Yl
4 YF/F L piSlis ol Sl 4o )3 =VF/F Glas glod
Oligwy Cowlyio oo VoAV Sllu , 505 o o Sl
SLaghSsl 5 Laos s ls dacd sl ol et ol 38,
5 et S slonl i 5l o o adlpe 5]
Aolends aslol ASg> Sy d]oluo 2 g0 My Sl
R s ol o o VYo B YO 5l cépl cwls
P53 093) 4l any bgpe (i (yp0j slotijlos
g Lajly Lacd ol dacdpl Lol cp e 5 ((oolidones
Cbddpiun (gt 435 0fgy b (Bl S ply
o JU 8,50 iy gt gloo il Jal a5
s glo pely (SLS JUeo] Janl jugSas (s
Jﬁ_w) Cowl du 0yloss (gl o> g 9d S5 0)lods oaS
0

L}’««éb (Sdoogle >

ol sloilols 3 oslizal (gl Jg 505 b5 w55 9
JUZT u_iaj il Mol 5 3559 Judo 4 (o ylad
ol 5l cciby Lsl (V) ais dnles anlge (Si8)5
i SLaol CodS g v (Al Cage (uejn)
Al plie cotS w5 i) ool cudS 5 135
yobateds O (—aS ela oyl (YY) ol lgsul oS
ol8" cliwg, ol alio | SAR, %Na, RSC Lol b
45 CB)S )8 oS g o 3590 (95 Ol )
2 AVe) Bad bj)l ool BB 5 sl (5y5liS” sl
Sloj dold Cunl o ML clrailbagal Gl 3,5
o Oty U 0 03 (B05) Ml S o Sl
Lol S )3 (oo 29000 45 WL 59k (e sla]
Blio CatS & o ol cuas (V) 25 Jobs
CMSLES g opoj (o Y (0L i 0aiS s uﬂ
Sl gloyius 5yl 5 Cogll coge 0ad drhal gy
VDY) 235 oo Jae Cagj Jluws S0t 5 (Fuojy)
9 S (oS d9te cge (Egian 4l glaoyy
Wgd (o dnime Bblin )3 (rojpj leel e sylub
A e slao] S 5y > SleMbl (Fb)
DS o S8 mbio pl 5l g odlaiwl 5 Hll cu e
, K, Ca*?, Mg™, 80,2 ol (ol yuolic clale
CS D ot it (o] s 5 PH, EC, Nat
lw ddlaie  wejpi Ol (A) Ll puejy) sl
9 oSSl colin g Jolaie an il (glyls i gl Jrols
a5 g ome s 5l YL Jglxe ey el IS
, RSC, PI, 'SAR_4S (sloyasli jl ooliwl b cuejp;
039420 D d_ols uLmJ &9_4 9 (=0 A= 4_>9J L‘a‘l%Na
J)Lm};\ﬁ ol Sliuned pbol b a8 azsly 1,8 Sl
dl_tbul u_ms LF’L’))‘ (YA‘V;’) RWRATY) @LAMJ 04 yand
Sloslaiwl Ly yé Lol agi il sy ey
SAR, RSC, EC, pH, Pl, 415 slars slaasls
O 5 elio (555liS 5 b Blaao (sl SI, %N
coiS U (o) plie s jobateds (V) 53¢ Cudgdme
2 &8l poiY g )3 (i)t g b Cae el
2 Laggsl 5 bpesls clals (s b e WLl 3550
Gl Cud) S claadls JUl g calisee o plie
(539 (aSLd i o) (jsie Lo s
WSS g Gials ol lesul Ol Bes dasslis &8 aizdly p
Gos il )5 L5 90 Cilanl (cly JSiie ool O

1- Sodium Adsorption Ratio

2- Sodium Percentage

3- Saturation Index
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Figure 1. Location of artificial recharge Project and sampling for determine aquifer water quality
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Table 1. Water quality standards for irrigation water
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Table 3. Water quality indexes of area aquifer
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Table 4. WHO standards for drinking water quality
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Table 5. Pearson Correlation matrix for water samples (n=23)

Na K Ca Mg So4 Cl Hco3 EC Cations Anions
Na Ve
K I¥A V-
Ca VA /-0 Ve
Mg o[+aA —o/+Y0 YA A -
So4 Nint -Joy" <IYA [+va V-
Cl N\ .[o¥¥ Nis -IVE =[N V-
Hco3 AL —.\ay - JYYo Nl —/.5 -/ \ -
EC v SN <JANY NiYa) YN N/ /YYD e
Cations <IN NAYS i [¥FY Nl NN <INY -fayy” e
Anions IVET NN /Ay NI IVFE SJAY" -/va AT it V-

Gy ol Sogl 5l sty BB hal 298 Ol
5 Wols)l8" ol 2955 o] BY5 51 (S &5 adle (29
BODs jolie ibe sy, & ireo ol
2 (Egamn 4435 0595 Cauwd yj 0395 43 4 (£ S0l
sl gloj ©do > ez slacl (Sogll Sl AD 3
bl e (Eghae 45 ojgp WU glhd my> ) ojen

)3 g yude adllan 5 gy 4l 4nd8 ol LY

Sb adad Gl 3 Al b orgp R SMSL
ey (S giae 435 0595 4 (5399 9 (29 R b
ol (5 USa) Casl ok )] (SU 305 slaplys S
JiB orap 6B3g) 3 Ol gl (Sl o cusl ] bS
I 29t Sl 5l b Ygemo 0d AL &1 diai
SO 0y50 Sy Lai bl o ot MBS SB dsbins

X

250

BODS (mg/l) |

200

130

100

dadda oy woada ks

2003- 2004 2004 - 2005

2005 2006 20006- 2007

Water Year

o555 &l ol b BODs ol i -5 IS
Figure 6. Fluctuation of BODs duration 2003 to 2006 years

abad | (g Ol Sl cdale 1(As) Sy )
adal Jl S g dlBdg) Ollyy by g opgp 1
b Saas 45 ooy 4 (39)9 9 ep BB AL
yaie cpl Hlade WS 605 oilul Zib sl by cue
Pk 10 ixy oy sl o Sme sShas 31 S yas

e 3 (i polic) Bpan o polie 10w polis
...\J)l.\.? L;u)L.»} 9 o u»u-o-’ adlie » d)')?LI‘S u‘ “"""o-‘s
el b 03,8 Gy polie ol S5 OF 5585 i 1
Oy id o Cuwd 1y 0g5 clad g 0,5 o Sl

1) 55,5 oo s e Sl plo s o


http://dx.doi.org/10.52547/jwmr.12.24.262
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.13.0
https://jwmr.sanru.ac.ir/article-1-1101-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1400.12.24.13.0 ]

[ DOI: 10.52547/jwmr.12.24.262 |

YY-

U greegle )

i Sped Olay BE 5 (2ep b ML Ll
2 Sl 0y0jgy slaclid 5 (6)ygliS slacbuy (g
aalaio u.sl é.sl.w pu.oa.{ » LW .)l?o‘ dl.ibul;‘g) l) dalais
oS cul o Sy S sloasl (saalgy Ats S0
Ty 2 Y M 2 g MY Cold B/IF s jd ezl an sl
sl cole gy il JLE Jloy Sl
g ¥ oM p0 iy plael Cuond g 00g dbwl Wilen
e doyd bl JE Y ST 8 oS Caowd
Lsd9aote A8 m dgr yieS duopd ¥ il ol sl
Jpad ly gpdpagis asls )08 5 )3 )ll O (ol
by ad gibaing gk ) sladle 5 Jlo cilise
shb bweip; ool Doneen sjlsbusl 1 eslal
Slp oad plul clasll goeze (0 b Sudgdore
ol cas FAO »ylutinl I odlil b uejp; slac]
Al e (Sadgdme digSoud (gl ¢ 039 cawlio (gLl
cos ol jloud 38 cladisal g5) 6500 Jelod 5 40
5 3y90 ol ey WHO sjlubial 5l oslizl |y o5,V
S odaldie (dgdzwe dSaue &S Cdply pll Lyl
dgo 2938 b aberd b S L g o ulige b ol
Clle 6 Soilsl 5wy 33,500 Byby Vgano (oloend
29 4"]4“ 2 i sl (Sagl il s BODs
Syl ol K polie uized  Cwl adlllao
oo dus )3 (0] g s 89 0y 90308 (g5 cqurizagl]
Oran B9y Sllyy g p ONSL &1 ddal (29)3)
L35 0fax ($39)9 9 (o AL LB adas I LS
clale a6 Sl C)J‘j sl bl b (’u"’?“"""’
Sdises 4l 3 gl g poredls (Shiw)l polie
clile Sy g e bl jlre b 1 odd g pSojlu
g 35S gl jlre a5l (e slac] ) Sk ol

Dy yo Syd5

asolyp — Cubddsbu dilaie led A OW X 2 (Eohas 435 L350

03,55 oanltie eej slacl )3 (Jg o yuie )
Pk 1Y posiaegll e jloxe sSlis (Al poriuagl]
dw | osd plosl (glagpuSoslul als ;5 oS canl g
ol i (> 2l e parizegl] ke SUl5sh Joco
P bl sl osds (655050l 3o ) 40 p) S de 414V L
Cuol g 3 p)S o /0 pgS jlre jlade :(Cr) 29,5
Gl 00 odaldie poyS Hlaie adiges I plaSous 45 &S
P pSihe /o) pedlS jloxe Hlade iSlus ((Cd) pgaedls
ans ol 3 oad (£ySoiul polis & Cusl 2
P pais ol clale sl o jlre s>l it SA (598
_ D91 o Goi s Slee]
b ol g clale e Hlade (Sl (Pb) O g
oy il Glsedgs & a2 ) 55 oo /0l
Caol 035 yi0S ‘_’ﬂ b do il ond (6,8 05ll sladiged )
P S e /0 3Ke jle Sl clale (M) 3K
o o 01 (g Sojlul (eladises 4S5 a8 wil o 2
Al S jlxe 2>
Y &9y cdale jlre )I.\.'o;o :(Fe, Cu, Zn) (o 9 (89, cc’hi
Sl s 5 e Sk ) e i) 2 pS ke
5 saS Kb o (6550l yyolis sl 2 5 p S Lo
L2 e Hlade
_ IS (85 2o

55 9 Sz A3y b 4 Ol Bpas Lol il
oy s (b olise Rl (Sl saedls
Aoyl SH)L bl (ST, ol 4 Sn Sk
Gt o ol a5 b, sbml o el
TS N R ]
AV (5559l slagise wfap sl oo 5> bl
ly adlaio > Ol Bpas 85l o MY Cpb 9 Y oo
daal e Ol alen (V) Slooly olasl 6 4

&l

1. Abbasi, A. and M. Saeidi. 2012. Development of groundwater quality index in Qazvin province.

Environmental Science, 8(3): 117-128 (In Persian).

. Aghazadeh, N. and A. Asghari Mogaddam. 2010. Assessment of Groundwater Quality and its

Suitability for Drinking and Agricultural Uses in the Oshnavieh Area, Northwest of Iran. Journal of
Environmental Protection, 1: 30-40.

. Ahmadi, M.M., H. Mahdavirad and B. Bakhtiari. 2017. Multi-criteria analysis of site selection for

aroundwater recharge with treated municipal wastewater. Water Science & Technology, 76(3-4): 909-
919.

. Alimohammadi, R., M. Khanna, R. Singh, N. Sahoo and D.K. Singh. 2011. Modeling of Groundwater

Quantity and Quality for developing Water Management Plan. Doctor of Philosophy in Water Science
and technology, 1ARI, New Delhi, India.

. Alsalibi, T.M., Y. Kishawi and Z. Abunada. 2017. Evaluating impacts of recharging partially treated

wastewater on groundwater aquifer in semi-arid region by integration of monitoring program and GIS
technique. Environmental Science and Pollution Research International, 24(15): 13674-13686.

. Arya, S., T. Subramani and D. Karunanidhi. 2020. Delineation of groundwater potential zones and

recommendation of artificial recharge structures for augmentation of groundwater resources in
Vattamalaikarai Basin, South India. Environment Earth Sciences, 79(102): 1-13.

. Alizadeh, A. 2007. Water quality in Irrigation. Astan Quds Razavi, 93 pp (In Persian).
. Babiker, 1.S.M., A/A. Mohamed and T. Hiyama. 2007. Assessing groundwater quality using GIS.

Water Resources Managent, 21: 699-715.


http://dx.doi.org/10.52547/jwmr.12.24.262
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.13.0
https://jwmr.sanru.ac.ir/article-1-1101-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1400.12.24.13.0 ]

[ DOI: 10.52547/jwmr.12.24.262 |

U el v
VY Ve ltane g b /VF o)l [emdjlgd Jlo 55ul 059> o pie doliingy

9. Dadresi, S.A. 2006. Fluctuation of groundwater resources quantity and quality and evaluation of that
role in land degradation. First regional conference on utilization of water resources and catchments
Karun and Zayandehrud, ShahreKord University 5- 6 September, 44 pp (In Persian).

10. Danayyan, M. 2001. Effects of Miankouh water spreading the area on area water resources. The
second conference broadcast stations flood achievements, Department of Soil Conservation and
Watershed Management Research Institute, 3- 5 March (In Persian).

11.Doneen, L.D. 1964. Notes on water quality in Agriculture. Published as a water science and
engineering paper 4001. Department of Water Sciences and Engineering, University of California.

12. Eusuff, M.M. and K.E. LANSEY. 2004. Optimal operation of artificial groundwater recharges
systems considering water quality transformations. Water resources management, 18: 379-405.

13. Gholamalizadeh Ahangar, A. 2002. Quality and evaluation of irrigation water. Publication of
Agricultural Sciences, 118 pp (In Persian).

14. Hassanpour, M. and H. Khozeymehnezhad. 2018. Placement of nutrient wells for artificial nutrition
and improvement of aquifer quality in Birjand plain using treated wastewater. Journal of Research in
Environmental Health, 4(3): 215-226.

15. Heidari, A. 2019. Water Resources Management and Sewage Recycling, Solutions for Domestic
Water Supply in Arid Areas, Case Study: Mashhad City. Journal of Water & Wastewater Science &
Engineering (jwwse), 3(4): 49-64.

16. Heshmati, S. and H. Begi Harchegani. 2013. Zoning Shahrekord groundwater quality indexes in order
to use in irrigation systems design. Agricultural Water Research, 26(1): 59-43 (In Persian).

17. Jolaini, M., M. Karimi and S. Sahrahi Sadabadi. 2019. Feasibility of Wastewater Application in Water
Resources Management (Case Study: Mashhad Plain). Water Management in Agriculture, 6(1): 87-94.

18. Kalantari, N., A. Jalalvand and A. Barjesteh. 2006. Identify location and convenient method for
aquifer artificial recharge in City northern Noshahr. First regional conference on utilization of water
resources and catchments Karoun and Zayandehrud, ShahreKord University 5-6 September (In
Persian).

19. Lavado, R., R. Urena, R. Martin-Skilton, A. Torreblanca, J. Del Ramo, D. Raldua and C. Porte. 2006.
The combined use of chemical and biochemical markers to assess water quality along the Ebro River.
Environmental Pollution, 139(2): 330-339.

20. Mahmoudi Gharaei, M., H. Sefidian, A.A. Taheri, M. Sayyareh and J. Rabbani. 2012. Steel Index,
Langelier and agricultural water quality parameters. Water resources of Kahoo village (Razavi
Khorasan), the Sixteenth Congress of the Geological Society of Iran, Shiraz University, 7 pp (In
Persian).

21.0ng’or, B.T.I. and S. Long-Cang. 2009. Groundwater overdraft and the impact of artificial recharge
on groundwater quality in a cone of depression Jining China. Water International, 34(4): 468-483.

22. Raghunath, H.M. 1987. Groundwater. Wiley Eastern Ltd, New Delhi 563.

23.Rajesh, R., K. Brindha and L. Elango. 2015. Groundwater Quality and its Hydrochemical
Characteristics in a Shallow Weathered Rock Aquifer of Southern India. Water Qual Expo Health,
Publish online: 07 April 2015.

24.Richards, L.A. 1954. Diagnosis and improvement of saline and alkali soils, US Department of
Agriculture Handbook, 60 pp.

25.Sappa, G., S. Ergul and F. Ferranti. 2014. Water quality assessment of carbonate aquifers in southern
Latium region, Central Italy: a case study for irrigation and drinking purposes. Applied Water
Science, 4: 115-128.

26.Singhal, B.B.S. and R.P. Gupta. 1999. Applied Hydrogeology of Fractured Rocks. Kluwer Academic
Publisher, 400 pp.

27.Sridhar, S.G., D.G. Kanagaraj, S. Mahalingam and P. Amaladas. 2013. Hydrochemical analysis of
Groundwater between Sadras and Chinnakuppam, Kancheepuram District, Tamil Nadu, India. Journal
of Academia and Industrial Research (JAIR), 2(3): 160-166.

28. Srinivasamoorthy, K., S. Chidambaram, V.S. Sarma, M.K.Vasanthavigar, R. Vijayaraghavan, P.
Rajivgandhi Anandhan and R. Manivannan. 2009. Hydrogeochemical Characterisation of
Groundwater in Salem District of Tamilnadu, India, Research Journal of Environmental and Earth
Sciences, 1(2): 22-33.

29.Todd, D.K. 1980. Groundwater Hydrology, Second Edition. Wiley & Sons Inc., New York. 535 pp.

30. Water industry standard and Abfa. 2012. Guidelines for groundwater quality privacy. Minister
Energy, Department of Water Affairs and Abfa, office engineering and technical criteria for water and
Abfa, J. No. 379-A (In Persian).

31.WHO (World Health Organization). 1993. Guidelines for drinking water quality. In:
Recommendations, vol. 1, 2nd edn. WHO, Geneva, 130 pp.


http://dx.doi.org/10.52547/jwmr.12.24.262
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.13.0
https://jwmr.sanru.ac.ir/article-1-1101-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1400.12.24.13.0 ]

[ DOI: 10.52547/jwmr.12.24.262 |

Journal of Watershed Management Research, Vol. 12, No.24, Autumn and Winter 2022 ............ccooeiieininiiiiniieiiieienieenns 272

Evaluation of Artificial Recharge Effects on Quality of Aquifer of
Sefiddasht-Faradonbeh Project

Rahim Alimohammadi Nafchi

Agricultural Engineering Research Department, Chaharmahal and Bakhtiari Agricultural and Natural Resources
Research and Education center, AREEOQ, Shahrekord, Iran, (Corresponding author: Nafchi38@gmail.com)
Received: 1 August, 2020 Accepted: 5 October, 2020

Extended Abstract

Introduction and Obijective: This project was carried out, in order to food security, according
developing agriculture and sustainable natural resources and optimum utilization of water
resources with evaluation and quality effects of infiltrated runoff to aquifer.

Material and Methods: In this study use of determine local Pollution Sources, sampling of
surface runoff and groundwater in the aquifer that feeds the violation of pollution sources,
according to FAO and WHO standards methods for agricultural, domestics and provided layer
maps with geographic information system software and quality indexes analysis duration three
years. The current research was conducted, for evaluation of transferred run off on water quality
aquifer. In this study, were taken seasonal samples from 16 tube wells for determine the
concentrations of sodium (Na), potassium (K), calcium Ca), magnesium (Mg), chloride (CI),
sulfate (SO,), carbonate (COs3), bicarbonate (HCOs), Electrical conductivity (EC), acidity (pH),
total dissolved solid (TDS), in order to determine the water qualitative indicators including,
sodium absorption ratio (SAR), percent sodium (%Na), residual sodium carbonate (RSC),
permeability index (PI), total hardness (TH), were indexes of water quality, The groundwater
quality is categorized into various levels based on the FAO and WHO standards for the purpose
of irrigation and domestic use respectively.

Results: Contamination view of the BODs concentration was measured and all samples in
various locations under artificial recharge project located were complete infected for drinking
purposes. Amounts of acidity were 6.4 to 8.4, SAR less than 3, Sodium percent less than 40
percent and infiltration index equal 0.39 to 0.68. In terms of drinking water, chloride, sodium,
sulfate, were normal and unrestricted, but water hardness was a little beyond the normal Limit.
Of view contamination, was measured BODs concentrations in the regional. Concentration of
heavy metals, arsenic, aluminum, chromium, cadmium, lead, manganese, iron, zinc and copper
were measured and analyzed then were less than normal level and were complete suitable for
various activities.

Conclusion: The implementation of artificial recharge project has a positive effect on the
aquifer recharge of the region and the aquifer water of Sefiddasht- Faradenbeh plain is suitable
for irrigating the agricultural lands of the region and does not have any restrictions.

Keywords: Aquifer water quality, Artificial Recharge Project, Cations and Anions, Sefiddasht
Faradonbeh, Water Quality Indexes
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