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1985- ASR projects in 3 states 

1995 - ASR projects in 8 states 

2001 
ASR operational in 15 states 

ASR pilot testing in 5 more states 

States with ASR in Operation 

States with ASR with Pilot Programs Only 

Figure 1.3 Growth of Aquifer Storage and Recovery in the United States 
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D States with Feasibility Studies underway 

States with ASR projects undergoing pilot testing 

States with operational ASR projects 

Fig,ure 3.1 2001 Status of Aquifer Storage and Recovery 
in the United States 



• Surface Water (60%) 

Groundwater (22%) 

0 Both SW and GW (11%) 

C Wastewater (7%) 

Figure 3.4 Source Water of Aquifer Storage and 
Recovery Systems 



• No Additional Treatment (73%) 

Disinfection ( 15%) 

0 pH Adjustment (8%) 

o Disinfection and pH Adjustment (4%) 

Figure 3.5 Pre-Injection Treatment Methods at Potable Water 
Aquifer Storage and Recovery Systems (beyond 
current treatment- i.e., if potable water is being 
injected, amount of additional treatment required. 





Aquifer Storage and Recovery 
Well Applications 

45567, 45568 and 45576 

The applications were filed for three aquifer storage and 
recovery wells for the City of Wichita's Aquifer Storage 
and Recovery system. The applicant proposes to 
recharge water to the Equus Beds aquifer through the 
wells for aquifer storage and recovery. The recharged 
water shall be diverted from the same well to be utilized 
for municipal use at a later time. 
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Upper saltwater contamination plume 
Middle saltwater contamination plume 
Lower saltwater contamination plume 

0 River gage 

• Proposed bank storage well 

• Proposed aquifer storage and recovery well 

• Non-domestic well or baseflow node 

• Monitoring well 
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HALSTEAD RECHARGE SITE 
GROUNOWA TER 
ELEVA TlON MAP 

DECEMBER 31, 1997 



TAP F~ 
WATER PRRUBE 

3/J." COPPER PRELUBE LINE 

CONCRETE PUIIP BASE (3'-o" D!A.) 

lHREAOOJ STEEL CAP 

GROUND SURFACE 

Jji," COPPER \--.l---...1 
PRELUBE LINE 
TO EXISTING 
v.£LL HOUSE 

FOUR 1," CARBON STEEL 

48" IDIPORARY 
STEEL CASING 

CARBON SliD. CASING 

m..U..-- NON-SELECT GRA\U BACKFILL 

RECHARGE CASING PIPES 
{n'PICAI. 4 SIDES) ---o!!l 

32" BORING FROU 

,a.,__ _____ NON-SELECT B-'CKFILL 

F~tH-!!f:::§~iB-"sTAINLEss STEEL cAsiNG 

t:::t:t::t::J....-4--- 18" ST-'INLESS STEEL SCREEN 

n'"T,..:....,..!--- 18" STAINLESS STEEL CASING OR 
f-SlOT STAINLESS STEEL SCREEN 

20' TO TOTAL DEPTH --~ l:::t::t:i-4-- 18" STAINLESS STEEL SCREEN 

PU~IP------if-;J=t~f3"...;.,..i---- 18" STAINLESS STEEL SCREEN 

10' LONG 
SUCTION PIPE 
(5' FROU BOTTOU 
OF \\Ell.) 

t""'!!!!t'1-4-- 18" STAINLESS STEEL CASING OR 
~SLOT STAINLESS STEEL SCREEN 

l:::±±t::i-"-1--- 18" STAINLESS STEEL SCREEN 
L::J;*!;J:!!:::=::!--- 18" STAINLESS STEEL CASING 

STAINLESS STEEL BOTTOU PLATE 

RECHARGE WEll. 

Figure 9. 
Example of 
Construction 
Design for 
Recharge and 
Recovery Well 



Image source- Equus Beds Groundwater Management District No.2 
Take by - MT Dealy 
Date - 11 Oct 97 
Subject - Halstead Recharge Facilities 
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Generalized Lithology of Equus Beds Aquifer at Bank Storage Withdrawal Site, Sec. 8, T23S, R2W 
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STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

1. the ASR well site proposed by application no. 45567 is 
moved to a location that complies with Well Spacing 
Regulation K.A.R. 5-22-2; 

2. the basin storage area shall be defined in compliance 
with K.A.R. 5-5-1 (k) specifying the portion of the aquifer's 
unsaturated zone used for aquifer storage that has 
defined horizontal boundaries and is delimited by the 
highest and lowest index water level elevations; 

3. monitoring of the basing storage area shall include water 
levels, water quality, water use, water storage, water 
recovery, precipitation, basic data access and operational 
reports; 



STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

4. a monitoring well network is established using 
Kansas Geological Survey methodology to determine 
index water levels in each water budget accounting 
unit, and monitoring water levels for water balance 
calculations and determination of recharge credits; 

5. as determined by Kansas Geological Survey 
methodology the basin storage area is divided into 
38 water budget accounting units and each unit is 
assigned an index identification number; 



Figure 3. - Basin Storage Area Map 
Prepared by: Equus Beds Groundwater Management District No. 2 
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STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

6. the index water levels are established in compliance with 
K.A.R. 5-5-1 (oo), to designate water level elevations 
spatially throughout the basin storage area, to be used to 
represent the maximum volume of a basin storage area, 
and storage available for recovery based upon 
accounting methodology, and conditions of the permit; 

7. the highest index water level shall be limited to the 
predevelopment water table measurement or computed 
gradient based on KGS Bulletin 79 data or a minimum 
depth of 10 feet below land surface at the point of lowest 
land surface elevation in water budget accounting unit 
index no. 2 and no. 5; 



Figure 5. - Basin Storage Area Accounting Unit Map 
Prepared by: Equus Beds Groundwater Management District No. 2 
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STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

7. the lowest index water level for application no. 45576 
shall be based on index well no. 2 January 2003 
measurement of 1411.34 feet msl {38.16 feet bls) and the 
highest index water level shall be 1427.5 feet msl {22 feet 
bls), based on the predevelopment water level for 
accounting unit index no. 2, as determined from Kansas 
Geological Survey Bulletin 79 {1949); 

8. the lowest index water level for applications no. 45567 
and 45568 shall be based on index well no. 5 January 
2003 measurement of 1414.47 feet msl {28.13 .. feet bls) and 
the highest index water level shall be 1425 feet msl {17.6 
feet bls), based on the predevelopment water level for 
accounting unit index no. 2, as determined from Kansas 
Geological Survey Bulletin 79 {1949); 
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STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

9. water level monitoring data from index well no. 2 and no. 
5 shall be used in calculations of water balance and 
determination of recharge credits for the proposed ASR 
applications; 

10. the total volume of the basin storage area shall be 
calculated in acre-feet utilizing the established highest 
and lowest index well levels for each water budget 
accounting unit, the area of the basin storage area, and 
the storage coefficient of the aquifer in each accounting 
unit; 

11. the water balance to determine change in the basin 
storage area shall be calculated, where total inflow minus 
total outflow equals the change in groundwater storage; 
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STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

12. the inflow data utilized in water balance calculations shall 
include natural recharge, groundwater and stream inflow, 
artificial recharge, and any other source of water deemed 
inflow by the District or the Division of Water Resources; 

13. the outflow data utilized in water balance calculations 
shall include evapotranspiration, baseflow, groundwater 
and stream outflow, non-domestic well use, and any other 
source of water deemed outflow by the District or the 
Division of Water Resources; 

14. the proposed recovery of water artificially recharged by 
the operator of the aquifer storage and recovery system 
shall only occur when recharge credits are determined to 
be available; 
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Figure 3. - Basin Storage Area Map 
Prepared by: Equus Beds Groundwater Management District No. 2 
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Figure 5. - Basin Storage Area Accounting Unit Map 
Prepared by: Equus Beds Groundwater Management District No. 2 
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STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

15. determination of recharge credits for the proposed 
ASR applications shall be computed through water 
balance methodology utilizing index data from water 
budget accounting unit nos. 1, 2, 3, 4, 5, 6, 8, 9 and 
10; 

16. a monitoring well network is installed at the 
applicant's expense to monitor the aquifer storage 
and recovery sites as shown on Attachments 45567-
A, 45568-A and 45576-A, and shall include existing 
monitoring well sites IW02 and IW05; 



Figure 3. - Basin Storage Area Map 
Prepared by: Equus Beds Groundwater Management District No. 2 
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STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

20. before installation of the proposed ASR wells, the 
applicant shall submit to the District Board of 
Directors and the Chief Engineer, DWR; a water level 
and water quality monitoring plan for approval; 

21. the water quality monitoring plan shall provide all 
necessary chemical, physical, radiological and 
biological data, and include but not be limited to 
continuous monitoring of specific conductance, PH, 
turbidity, dissolved oxygen, temperature; 



STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

22. the proposed ASR wells are equipped with water 
meters to separately and accurately record the total 
flow of water injected and diverted from the ASR 
wells; 

23. the water meter installations shall comply with K.A.R. 
5-22-4; 



STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

24. the applicant shall make available to owners of non
domestic wells located within water budget accounting 
unit nos. 1, 2, 3, 4, 5, 6, 8, 9 and 10, a water metering 
program to provide flowmeters and limited installation 
cost reimbursement at the applicant's expense; 

25. the applicant's metering program will be made available 
for a minimum of 90 days; 

26. all non-domestic wells not metered under a previous 
requirement and located within water budget accounting 
unit nos. 1, 2, 3, 4, 5, 6, 8, 9 and 10, shall be equipped with 
water flowmeters by December 31, of the year following 
the application approval date and shall comply with 
K.A.R. 5-22-4; 



Figure 3. - Basin Storage Area Map 
Prepared by: Equus Beds Groundwater Management District No. 2 
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STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

27. the use of the proposed ASR wells are authorized by the 
Kansas Department of Health and Environment as Class V 
UIC wells and minimum water quality standards for 
effluent are approved by the Department for organic and 
inorganic compounds, pesticides and bacteria; the water 
recharged to the aquifer through the ASR wells shall 
comply with the source water regulation K.A.R. 5-1-
1 (sss); 

28. the water recharged to the aquifer shall either comply 
with EPA and KDHE safe drinking water standards, or 
meet the ambient water quality at the recharge sites, 
whichever is better, as determined by the Secretary of the 
Kansas Department of Health and Environment; 



STAFF RECOMMENDATIONS: 

Based on data submitted by the applicant and District 
findings, staff recommends that the applications be 
approved subject to conditions that: 

29. the quality of recharge water injected into the aquifer 
through the proposed wells shall not degrade the ambient 
groundwater quality in the basin storage area; 

30. to establish baseline ambient groundwater quality prior to 
bank storage withdrawal, water quality analyses shall be 
completed for samples collected from: a) domestic wells 
located within one-quarter mile of the proposed aquifer 
storage and recovery wells, b) the proposed ASR wells, 
and 3) all monitoring wells located at the ASR sites; 

31. the recharge system is constructed, operated and 
monitored to prevent groundwater contamination; 
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