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2 Aquifer Storage and Recovery (ASR)
3 Everglades
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1 South Platte River
2 Las Posas

3 Wichita

4 Equus Beds
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2 Hillsborough River Reservoir system
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surface water flow diversion intake
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Components of well configured ASR system
showing barriers to pollution. Systems for
imigation supplies or taking treated water
from pipelines will generally have
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1 psi

2 Yield Strength and Collapse Resistance
3 Psi/ft

4 Unconsolidated

5 Mechanical integrity testing
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1- Consolidated

2- Screen

3- Wire-wrap screen
4- Pre-packed screens
5- Slot size

6- Artesian aquifers

7- Water table aquifers

AR


http://www.retaigroup.com/wire-wrapped-screen-pipe-for-sand-control-services/
https://www.sand-screen.com/product/wire-wrapped-pre-packed-screen.html

398 oSS jh 0> ©jgods b 09 e o3litul (555 jl adlate (g5 ol )3 ST 09 daled (Jsese (sugi oly S, e
gl gl (548 Sl oY )3 5,5 g9 slaglel sl b iz (gLl 35 (sdlaiiy ASR ol
oS o swn gy Uad ¢ 2ol ) Cudgzme g 40 i anlgd JBlas b yd yei O g )55 o pwd of bW cdls opl )
S Sygo 3 oy Jo & camlie (g4 S (Bl oyl ealitl g Ol (S ogyse 5 g | 1SS g
Slles Culio cusly oo (glp cunl p3Y 25L d9a5eb lgsul b asl cpob b ys Of cuaS b sl obj olgsol culsus
g ol b g VL by s (35 Vb e S 4 Sl ol )3 095 pll YU G135 o 9 Y (0
4 9 slaglsul o g mlgs Ve e cudlyy o)l Gl e slagliel 3 G5 )lse ST )3 g dal SV 3
2 ogMe 0,5 Oeo Lb (Bl wlely (oolaBdl oo 5 0g daled a8 635l (] ol cuas oials o B L
S (gl (ooges Mgy ABle B0y s039ame g el Sl 3 pgd Jele alerdgS Ll e d2p Ol oS
2l S osel 5 (S35 S bges oS T lyel Sias Sl g5 Wigad Joldfnnfinl o p3Y Ml
el ol gl 3,Sles Juloxs Lol 0397 s slum (58 owonss Ml 593 dingS] olilgol (A5l (sodgdce

A2 o Cuwd D (gl d\.a:ol% 5.9 cl% u_a-l).\o LS‘)-? L;e-“"l-‘.‘-"

Oloj 5 Cuasd (Al 3 (550 BB (Bl 9> Sl g oy g Cluogatidly (19,0 Oliad g oy g
s 85 53055yl 13 polie dlga 5l o3liel o] a5l Bl guas cpl 5l Ko 3yl 059y sl
S5 Sle ol o 45 Gl 254 izt ol Caglpp 35 o 5 & S35 S 3939 5 a7 S
ol yled 5 drwgiih (6080 wliuil Cue p idlS Cds Bl 1l 4 d g8 .l ol Pl 25 0 b e jD Sol>
oS PH s 3 0351905 (sladlg) 5l ole 9, 9l s @R 13 35500 ol (59:bCunsd Sllas )3 Ol o a4y by o
O ogSan Egd9e 4 b (b (90 Sl AT OBl 5 098 Clial bl bty Sl (55,8 9 (5 ]
gy ' o] (gl ,Sy sl adly Ly (U s 93 52 53 S ClilB Il g 090 <> s g 32,55 slmoyed o ol
oly & cal by )54 T g GBI )3 o)slBinl saised cusl LugSae i Sbrl > Gl Sl (gl slie
4ad> y B AVD (5 i ¥R Ges )7 Bye )5ge 5u sl YO sy g PVC g L JSko 90 Jlo (ptix ASR
Tl Cuoglio sl GBE 538 )> VLAl Cnglin 4y 4295 1500 ok E3S90 NS 0 el ]y (9 2 eSte e YITY)
w55 a5 )3 b ¥ gl APT (clod kil 120 \OY 51 s slb o (sl 23908 s Slogaiy el (39 iy ¥ ilao
ool B ASR ol> ol 9y Sl 3 S5 s 3V g8 g9y (65 Ale s (S jebo NPT (glad lsiliwl & ¢ 395

Pl Sl (3,5 7)1 jolate 4 (IS 0 by OB LUIF Bl (1950 Clirad 5 ol gl Cluogad K03
Orzen A8k oy el 3550 (gasi (23 cp VL ojlul 4 b JBlis (S by )0 45T 05 ol dlg) bglad 50

1- Inflatable packers

2- Mt. Pleasant, South Carolina
3- 25 HP submersible motor

4- Joint Strength

5- American Petroleum Institute
6- National Pipe Taper
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1 - Modeling Protocol
2 - Calibration

3 - Prediction

4 - Conceptual Model
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Costs Domestic Municipal
(500 KL) (100 ML)

Initial costs $2 400 $200 000
Annual cost - fixed $200 $10 000

- variable $25 $10 000
Total annualised cost (15yrs, 7% discount rate) $489 $42,000
Cost per kilolitre ($/KL) 0.98 0.42
'‘Break even' time c/f. mainswater @ 90 c/KL (years) - 3.3

(after Dillon, 1996)
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Abstract

Over the past 4 decades, the country's population growth and theé,consequent increase in
various drinking, agricultural and industrial activities on the one hand, and the inappropriate
spatial and temporal dispersion of precipitation on the other hand, have led to an increase in
the exploitation of groundwater resources (due to the high reliability of these resources), and
as a result, we are witnessing a decline in groundwater resources. Currently, all provinces of
the country and most industries are facing watet stress,, and the issue of water supply has
become one of the economic, social and national prioritics.

About 70% of the country's averagepre€ipitation of 400 billion cubic meters is lost due to
surface evaporation or runoff. This runeoff is quite evident in the coastal provinces of the
country. Currently, out of about 90 billion cubic meters of water consumption in the country,
more than 50% is supplied from groundwater resources. Therefore, managing water supply
through groundwater reservoirs (tables) is very important. So far, traditional artificial recharge
methods have been camied outawith the approach of flood spreading and creating recharge
ponds, but their mostlimportant criticism is the lack of planning for the maintenance of these
structures, and most of'them have become evaporation ponds after a period of 3 to 5 years, and
in fact, instead of water infiltration, they cause evaporation and water waste. High volume of
sediménts, high velume of seasonal floods, and inappropriate designs are among the factors
that have reducéd the efficiency of artificial recharge using the pond method. The well-based
storage and withdrawal method from the aquifer has successfully overcome the two issues of
flooding and surface evaporation in water supply in many regions of the world over the past
two decades. In this method, during the cold and rainy days of the year, river water is added to
the aquifer through injection wells after the containment and purification process, and during
the warm days of the year, it will be possible to exploit it through production wells. In this
study, the background of this technology has been studied along with a case study of process
design in one of the aquifers of the country. In this study, in addition to preparing a reliable
computer model of reservoir behavior and water hydrodynamics in this porous environment
for 8 injection scenarios for 1 million cubic meters to 20 million cubic meters, the effect of
injection on increasing the water level in the aquifer and its recovery was investigated. Also,
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using Pipesm software, the pressure drop in the well column and the injection flow rate were
investigated. The results of the technical section showed that in the studied aquifer and for the
defined wells, there is a daily injection capacity of 10 thousand cubic meters of water without
the need for additional pressure.

Also, an economic evaluation of the required investment amount and the final cost of water
has been estimated. The results show that this technology has the potential to increase storage
efficiency in the country's watershed management plans. The final cost of water storage and
supply is much more economical than the method of dam construction, desalination, and water
transfer.

Keywords: Water injection, well-based, aquifer storage and recovery, simulation,
economic evaluation
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