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Abstract  
The purpose of this study is to quantitatively investigate the effects of artificial recharge of 
treated wastewater of Meybod and Ardakan cities with infiltrations and injection wells and 
comparing the economics of the two alternatives. In this study, the simulation of the 
groundwater flow in aquifer for a one-year period of 2002-2003 was carried out using the 
MODFLOW model and three locations were selected for artificial recharge. The annual volume 
of treated wastewater to recharge was estimated at 13.2 million cubic meters and the average 
level increase within a radius of three kilometers from the artificial feeding site was about 0.8 
meters. The price of each cubic meter of water extracted from artificial feeding, excluding the 
costs of transfer and treatment of wastewater by the infiltration basin method in feeding places 
No. 1, 2 and 3, is equal to 342.2, 417.4 and 9.381 rials and with the injection well method it was 
obtained as 506.2, 515.2 and 495.7 rials, respectively. The cost of transporting each cubic meter 
of water to places 1, 2 and 3 (which are 13200, 11000 and 9000 meters from the treatment plant, 
respectively) was equal to 3580, 2958 and 2418 rials, respectively. Therefore, choosing the right 
place is one of the most important points in the design of such systems. 

Keywords: Artificial Recharge, Treated Wastwater, Groundwater Model MODFLOW, 
Recharge Well, Recharge Basin. 
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Fig. 1. Yazd-Ardakan plate and study area 
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Fig. 2. Proposed artificial recharge sites 
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��.?�.�*@+9 V�,M6� 
�� L+O� 
Table 1. Specifications of infiltration basins 

Basin k(m/Day) v(m/Day) Area(m2) h(m) 
1 29.35 12.6 2591.4 0.66
2 18.04 8.7 3724.1 0.65
3 20.37 9.6 3402.6 0.64

��.?:8'�7 V�,M6� 
�� �/#40

Table 2. Specifications of injection wells 
Injection 

well k(¢/£¤¥) ¦(¢) Height of
vadose-zone (¢) §(¢)

1 29.35 45 33 78 
2 18.04 52 37 89 
3 20.37 50 33 83 
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Fig. 3. Diagram of increasing groundwater head in recharge station number 2  
by infiltration basin method in September (m) 
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Table 3. Summary of investment costs of artificial recharging schemes and 

their annual equivalent (Milliard Rial) 

Recharge station Item Well Basin

1

Conveyance 400.92 400.92 
Construction 19.13 15.47 

Sum 420.05 416.39 
Annual 44.56 44.17 

2

Conveyance 331.28 331.28 
Construction 20.35 21.87 

Sum 351.64 353.15 
Annual 37.30 37.46 

3

Conveyance 270.80 270.80 
Construction 19.69 20.05 

Sum 290.49 290.85 
Annual 30.81 30.85 

��.? �.- �;��K���%'(� :Z�9  � o�>���� �� ���Z ��4/� $'(� �4+& 
Table 4. Calculate the price per cubic meter of water obtained and the cost saved 

Recharge station 1 2 3
Item Well Basin Well Basin Well Basin

Annual equivalent of investment costs 44.56 44.17 37.30 37.46 30.81 30.85 
Operating and maintenance costs 3.30 1.74 3.22 1.90 3.16 1.77 
Cost of Pumping water from the 

aquifer 0.68 0.68 0.74 0.74 0.64 0.64 

Sum (Billion Rials) 48.54 46.59 41.26 40.10 34.61 33.26 
Annually recharged water 

(Mm¨/year) 11.88 11.88 11.88 11.88 11.88 11.88 

Price per of recharged water (Rial/m¨) 4,086.09 3,922.10 3,473.35 3,375.50 2,913.68 2,799.89 
Price of recharged water, excluding 

transfer costs (Rial/m¨) 506.19 342.20 515.24 417.40 495.67 381.88 

Average increase in water level (m) 0.82 0.80 0.78 

Power (Kw) 3.79 3.70 3.60 

Power saving (Kw.h) 33178.30 32369.08 31559.85 

Cost saved (Million Rial) 16.26 15.86 15.46 
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