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Abstract— Work is now geological, geochemical, 

hydrological, biological, for the design and management of 

artificial recharge systems, including engineering aspects that 

could be helpful, when you give an idea of the hydro 

geological details of the aquifers that can spread the 

realization up was carried out. A soil and underground 

structure is due essentially heterogeneous. When I first fatal 

flaws and to test the general possibilities and be able to design 

and build the entire system and proceed to the next pilot and 

small scale systems. This approach is particularly effective in 

a normal scale effect is important large-scale systems. 

Keywords—Aquifer, Ground water modelling, Rockworks 

I. Introduction  
 Water and nutrient balance accurate assessment of large-

scale wetland systems need a conjunctive modeling of 

groundwater flow and water flow in the main aquifer of the 

marsh surface. The interaction between the two water 

masses are distinguished gradient and / or the concentration 

distribution of the contaminants, biological population, 

chemical, flow, mixing characteristics, the oxidation-

reduction potential, dissolved oxygen, resulting in the 

conversion of organic matter, and thermal properties. 

Although the concentration distribution of the prediction 

challenging contaminants in the contaminated area, 

including treatment alternatives is necessary to evaluate the 

human health and environmental hazards. Today, many 

countries are facing major problems, use urban center, how 

to expand the traditional agricultural sector to manage the 

increased competition for water, and the stream of water is 

determined by the environment and wildlife habitat issues. 

Possible facing views and large-scale water projects in the 

water highly competitive in the growing difficulty of 

construction, water users must rely on better management 

of existing businesses through the conjunctive, including 

the use of integrated watershed broader strategy of surface 

and groundwater RESOURCES. 
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II. Objectives 
These are project objectives may be seen as technology 

developed at the end of the research. Your basic objective 

is to define the multi-aquifer system in Dharoi canal 

command area for setting up correlation-ships between wet 

lands and depleting water bearing strata to formulate 

strategies for artificial recharge and conjunctive use of 

groundwater, using numerical groundwater modeling 

technique. 
 

III. Methods of Analysis 

I. Methology 

For setting out the contour and Graph: Surfer and Grapher  

software will use. 

A. Surfer 

 Surfer is a full-featured 3D visualization, contour and 

surface modelling package that runs on Microsoft 

Windows. Surfers, the volume measurement readings, 

terrain modeling, depth modeling, landscape visualization, 

surface analysis, contour maps, and 3D surface mapping 

watersheds are used extensively, contour and 3D surface 

plots that run on many more. Surfer 9 for Microsoft 

Windows The program window. Surfer 9 to quickly and 

easily transform data into outstanding contour maps and 

surface plots. And with all the options available in Surfer 9, 

you can do exactly what you customize the map in order to 

produce the desired presentation. To produce publication 

quality maps of surfers, quickly and easily, and never more 

dramatically satisfying. 

B  Grapher 

 Gauge Package graph is the ultimate technology available. 

This easy to use, powerful and dynamic program will help 

you create professional quality publication quality graphs 

in minutes! Wow the audience every time you see one of 

your graphs. Create 60 or more unique graph types. 2D or 

3D linear or logarithmic line, distribution, functions, class 

balancing, bubble, bar chart, create a floating bar chart 

graph. Create line, bar, rose, wind, radar polar plot. 2D and 

3D vector to generate the plot. To create a line, dispersing, 

or foam circle diagram. High-low-close or display the 

candlestick plot professional. Histograms, box-whisker 

creates statistics and graphs, including pie charts, Q-Q 

plots. 
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C    Rockworks 

 Rockwork is a great tool for geotechnical and civil 

engineers to use in evaluating the construction and 

excavation sites. You begin, or whether it ends the stage in 

the middle of a project, you could see that Rockworks can 

save time and money for you and your customers. 

 

IV. Study area 

 
A  Location:  

 Latitude below 20O 00 "and 24o 42" North 68 o 08 

hardness falling Research Area "and 74o 48" East is 

Mehsana, Visnagar, Vadnagar, located in Mehsana district 

of Gujarat state covers part of the Kheralu and Unjha 

talukas. Dense canal network in the command area is the 

agricultural plain terrain, sometimes more or less at the 

height of 92.96 m above sea level, atop a hill area. The 

contour of the surface level is displayed on the main river 

Pushpawati Rupen River drainage; Flow is evident when 

intense 

rainfall.

 
Fig.1: Surface level contours depicting the topography of 

the area 

 

 Following multi-aquifer domain is proposed to be    

analyzed, which would require a model area with 

Sabarmati River in the eastern boundary, WR railway line 

passing through Bhandu in the western boundary, 

Saraswati River in the northern extreme and the southern 

boundary would be extreme boundary for Mehsana and 

Vijapur talukas.  

 

Fig: 2 Model area domains 

 

B  Model area: 

A water Table aquifer area of 65.7 kmX65.4 km is 

considered for groundwater flow modelling. The area is 

selected so as to encompass the Dharoi dam and its 

agricultural command irrigated by the right bank canal 

system comprised of main canal, extended main canal, 5 

branch canals, distributaries and minors. Observation well 

locations shown in Fig. 4 indicate that information is 

suitably available for an area surrounded by right bank 

canal in north, Vadnagar branch canal on east, Pushpawati 

River in west and command boundary on the southern side. 

Therefore analysis is concentrated on such area having 

better data availability, rest of the model area is included 

for future expansion and keeping the model results free 

from boundary effects. The conceptual model covers 

mainly the information about Visnagar and Vadnagar 

regions; hence present thesis would spell much about these 

regions.    

+        :-well 

           :-distributaries            

  

Fig 3 Model Area co-ordinated between (43,-697) to (700, 

-43) 
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Fig 4 Model area surrounding by right bank canal 

 

V. Lithologic modeling of 
dharoi region using rockworks 
 
A Summary:  

 Three-dimensional modeling technique has been used 

in more rock characterization and modeling of groundwater 

flow Dharoi city of Gujarat state fraud aquifer system of 

the Indian subcontinent. Then the data using Rockworks 

rock model was constructed to log in. Ground water flow is 

facilitated by the MODFLOW model was built using the 

results of the rock model. The obtained model is a complex 

sedimentary rocks are of course configure the system to log 

data honored mainly rock six categories, revealed: clay, 

clay, sand, fine sand, coarse sand, sand, gravel, gravel. It 

tends to be sandy layer connection. For the hydraulic 

continuity between this study and the fingering is displayed 

as part of the Dharoi Sabarmati river basin sub-basin of the 

connection of the sand aquifer materials within the selected 

system.Area. Dharoi sub-basin study area is designated as a 

line in the Sabarmati River Basin map. Top Sub-basin and 

watershed area covering up major rivers of Dharoi dam is 

designated as Dharoi sub-basin. Dharoi dam was built in 

1978 in Ahmedabad Mehsana district is located 

approximately 165km upstream to the village Dharoi. It 

covers an area of drainage to the main river of the Dharoi 

dam. 

 

B Lithologic modeling of Quaternary 
aquifer system 
 Research for the study area as an underground rock 

log indicates that the local clay, clay, sand, fine sand, 

coarse sand, sand, gravel, gravel consists of six categories. 

Sedimentary sequences that occur in the study area 

revealed the complexity of the sedimentary basins and 

aquifer heterogeneity of the system on morale. Direct 

correlation between the log as a 3D representation of the 

rock log shows that it can be obtained from a conventional 

two-dimensional representation. Therefore, the true three-

dimensional reading method used in this research was 

provided by Rockworks software package was used for 

"Solid Modeling" concept basedon rock modeling 

techniques. "Box" irregular interval data by interpolating 

the measured value of types.Lithologic modeling of 

underground rock formations of well logs indicate that the 

zone is composed of six categories for localized areas of 

research fraud investigation aquifer system regular 

intervals node generates clay, clay, sand, fine sand, coarse 

sand, sand, gravel, pebbles from. Sedimentary sequences 

that occur in the study area revealed the complexity of the 

sedimentary basins and aquifer heterogeneity of the 

system on morale. Direct correlation between the log as a 

3D representation of the rock log shows that it can be 

obtained from a conventional two-dimensional 

representation. Therefore, the true reading three-

dimensional way in the present study are available in the 

software package used was Rockworks based on the 

concept of "solid modeling" method was used for 

modeling the rock. "Box" is regularly made by every node 

from irregular interval data by interpolating the 

measurements of rock 

types.

 
Fig 5.Location of bore well on Google map 
 

 

C  Aquifer sections 

 

 

 

 

   Fig 6 Location o 

 

 

 

 

 

 

Fig 6 Location of wells for Aquifer section A A’ 
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Fig 7 Auifer section A A’ 

 

Fig8 Aquifer contour map 

A 

 

Fig 9 Auifer section B B’ 

 

 

Fig 10 Auifer section B B’ 

 

VI. Results and conclusion 
  The works carried out till now give the idea of 
hydro-geological detail of the aquifer to propagate 
realizations, which could help for Design and management 
of artificial recharge systems involving geological, 
geochemical, hydrological, biological, and engineering 
aspects. Because soils and underground formations are 
inherently heterogeneous. I am first testing for fatal flaws 
and general feasibility and then proceeding with pilot and 
small-scale systems until the complete system can be 
designed and constructed. This approach is especially valid 
for large systems, where scale effects are usually very 
significant. 

 

References 

 
1. A multi-objective optimization model for aquifer management under 

transient and steady-state conditions by Jerald P. Dauer, ,  Jack F. 

Hullett,   Yi-Hsin Liu Stream Depletion in a Two-Layer Leaky Aquifer 

System. 

2. Hunt, B. (2009). ”Stream Depletion in a Two-Layer Leaky Aquifer 

System.” J. Hydro. Eng., 14(9), 895–903. TECHNICAL PAPERS 

3.. Application of an integrated surface water-groundwater model to 

multi-aquifers modeling in Choushui River alluvial fan, Taiwan Kai-

Yuan Ke*Article first published online: 14 JAN 

2013DOI: 10.1002/hyp.9678Copyright © 2012 John Wiley & Sons, Ltd 

4. Artificial Recharge in Multiaquifers of o Mountains watershed.By, P.K. 

Majumdar,S.Ram, P.R. Rao, ASCE Hydrology. 2013. 

5. DECISION SUPPORT SYSTEM FOR CONJUNCTIVE STREAM-

AQUIFER MANAGEMENT By Jeffrey W. Fredericks; Member, ASCE, 

John W. Labadie,2 Member, ASCE, and Jon M. Altenhofen,3 Member, 

ASCE. 

http://www.sciencedirect.com/science/article/pii/0307904X85901374
http://www.sciencedirect.com/science/article/pii/0307904X85901374
http://www.sciencedirect.com/science/article/pii/0307904X85901374
http://www.sciencedirect.com/science/article/pii/0307904X85901374


 

97 

Proc. of The Third Intl. Conf. On Advances in Civil, Structural and Mechanical Engineering - ACSM 2015 
Copyright © Institute of Research Engineers and Doctors, USA .All rights reserved. 

ISBN: 978-1-63248-083-5 doi: 10.15224/ 978-1-63248-083-5-65 

 

6. Artificial recharge of groundwater: hydrogeology and engineering. 

Herman Bouwer Received: 5 January 2001 / Accepted: 2 July 2001 

Published online: 26 January 2002 © Springer-Verlag 2002 

7. Groundwater Recharge through a Multiaquifer Shaft near a Flooding 

Stream  Mohd. Fahimuddin1; Govinda C. Mishra, M.ASCE2; and 

Mitthan L. Kansal3. 

8. Alternative conceptual models and the robustness of groundwater 

management scenarios in the multi-aquifer system of the Central Veneto 

Basin, Italy Giulia Passadore & Martina Monego & Lorenzo Altissimo & 

Andrea Sottani & Mario Putti & Andrea Rinaldo Received: 25 November 

2010 / Accepted: 7 December 2011 Published online: 12 January 2012* 

Springer-Verlag 2012 

9. Parameter Estimation in Groundwater Hydrology Using Artificial 

Neural Networks Abdalla Shigidi1 and Luis A. Garcia, M.ASCE2, DOI: 

10.1061/~ASCE!0887-3801~2003!17:4~281! 

10. Groundwater flow modelling of multi-aquifer systems for regional 

resources evaluation: the Gdansk hydrogeological system, Poland  Beata 

Jaworska-Szulc, Received: 14 November 2007 / Accepted: 21 April 2009 

Published online: 30 May 2009  * Springer-Verlag 2009 

11. Modeling Multiaquifer Wells with MODFLOW by Christopher J. 

Neville1 and Matthew J. Tonkin2 , Vol. 42, No. 6—GROUND 

WATER—November–December 2004 (pages 910–919) 

12. The Development of New Analytic Elements for Transient Flow and 

Multiaquifer Flow by O.D.L. Strack1 1University of Minnesota, 

Department of Civil Engineering; 500 Pillsbury Drive SE, Minneapolis, 

MN 55455; Received January 2005, accepted July 2005. Copyright ª 2005 

The Author(s) Journal compilation ª 2006 National Ground Water 

Association  doi: 10.1111/j.1745-6584.2005.00148.x 

13.  On the use of analytical solutions to design pumping tests in leaky 

aquifers connected to a stream Steen Christensen a,*, Vitaly A. Zlotnik b, 

Daniel M. Tartakovsky c a Department On the use of analytical solutions 

to design pumping tests in leaky aquifers connected to a stream Steen 

Christensen a,*, Vitaly A. Zlotnik b, Daniel M. Tartakovsky c 

14.  Using MODFLOW and GIS to Assess Changes in Groundwater 

Dynamics in Response to Water Saving Measures in Irrigation Districts of 

the Upper Yellow River Basi Xu Xu· Guanhua Huang · Zhongyi Qu· Luis 

S. Pereira. 

Received: 25 June 2010 / Accepted: 7 February 2011 / Published online: 2 

March 2011 © Springer Science+Business Media B.V. 2011 

15. Impact of land-surface elevation and riparian evapotranspiration 

seasonality on groundwater budget in MODFLOW models Hoori Ajami 

& Thomas Meixner & Thomas Maddock, III & James F. Hogan & D. 

Phillip Guertin, Received: 6 August 2010 /Accepted: 26 April 2011 

Published online: 19 May 2011 * Springer-Verlag 2011 

16 .Ground Water-Surface Water Interface (GWSWI  Modeling: Recent 

Advances and Future Challenges A. Ghosh Bobba Received: 21 October 

2011 / Accepted: 29 August 201# Springer Science+Business Media B.V. 

2012 

17. Simulation Modeling for Efficient Groundwater Management in 

Balasore Coastal Basin, India R. Rejani & Madan K. Jha & S. N. Panda & 

R. Mull Received: 17 February 2006 / Accepted: 12 December 2006 

/Published online: 7 February 2007 # Springer Science + Business Media 

B.V. 2007 

18. Modeling stream-aquifer interactions in a shallow aquifer, Choele 

Choel Island, Patagonia, Argentina Leticia B. Rodr´ıguez · Pablo A. Cello 

· Carlos A. Vionnet, Received: 28 May 2005 / Accepted: 14 June 2005 

Published online: 15 December 2005C _ Springer-Verlag 2005 

17. Groundwater Recharge through a Multiaquifer Shaft near a Flooding 

Stream Mohd. Fahimuddin1; Govinda C. Mishra, M.ASCE2; and Mitthan 

L. Kansal3, DOI: 10.1061/_ASCE_1084-0699_2009_14:1_84 

18. Groundwater Dating and Flow-Model Calibration in the Kern Water 

Bank, California Laurent Meillier1; Hugo A. Loáiciga2; and Jordan F. 

Clark3 DOI: 10.1061/_ASCE_1084-0699_2008_13:11_1029_ 

19.Modelling the cutoff behavior of underground structure in multi-

aquifer-aquitard groundwater system Ye-Shuang Xu • Shui-Long Shen • 

Yan-Jun Du • Jin-Chun Chai • Suksun Horpibulsuk Received: 27 June 

2012 / Accepted: 26 November 2012 / Published online: 5 December 

2012 _ Springer Science+Business Media Dordrecht 2012 

20. Groundwater flow modelling of multi-aquifer systems for regional 

resources evaluation: the Gdansk hydrogeological system, Poland Beata 

Jaworska-Szulc, Received: 14 November 2007 / Accepted: 21 April 2009 

Published online: 30 May 2009 * Springer-Verlag 2009 

21. Groundwater flow modelling of multi-aquifer systems for regional 

resources evaluation: the Gdansk hydrogeological system, Poland Beata 

Jaworska-Szulc, Received: 14 November 2007 / Accepted: 21 April 2009 

Published online: 30 May 2009 * Springer-Verlag 2009 

 

 


