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August 12. 2004 

·David L. Pope,' Chief Engineer 
Division of Water Resources 
Kansas Department of Agriculture 
109 ·s.w. 9th Street, Second Floor 
Topeka, Kansas 66612-1283 

Re: Application No .. 45567 - City of Wichita 

Dear Mr. Pope: 

The referenced application was reviewed by the Equus Beds Groundwater Management District 
pursuant to K.A.R. 5-22-12. The application was reviewed using the District's Revised 
Management Program (effective May 1, 1995), and Rules and Regulations K.A.R. 5-22-1 through 
5-22-12 . Copies of the District's Application Review Information report and the independent 
consultant's project report are enclosed for your information. 

Ada1tionally, a draft copy of the proposed Memorandum of Understanding {MOU) between the 
District and the applicant has been enclosed. The District Board of Directors and the City of Wichita 
have conditionally agreed to the terms of the MOU, and a copy of the signed agreement shall be 
submitted to the Division by September 15, 2004. 

Based upon the review findings, the provisions of the proposed MOU, and comments from the 
Board of Directors, the applicant and the public, the District recommends the application for 
approval subject to conditions that: 

C
j the City will provide GMD2 the actual distance from the proposed point of diversion to the 

1
' nearest nondomestic water wells, substantiating that the proposed point of diversion complies 

with Well Spacing Regulation K.A.R. 5-22-2 . The distances shall be either surveyed by a state
,:-~ ·iicensed surveyor or engineer, or scaled from an aerial photograph by qualified Harvey County 

: · · · Farm Service Agency staff; 

(
2·'·) the . basin storage area shall be defined in compliance with K.A.R. 5-1-1(k) specifying the 

·· · portion of the ·aquifer's unsaturated zone used for aquifer storage that has defined horizontal 
boundaries ari'd 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 
st()r'a'ge ; water recovery, precipitation, basic data access and operational reports; 

.<:· .. 
. _4) a monitoring well network is established using Kansas Geological Survey methodology to 

determine. index wafer levels in each water budget accounting unit, and monitoring water levels 
far wafer.1balance::6altulations and determination of recharge credits; 

. • ' ~ • • ::I 1 • ' . 

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 as 

iL· ,. -shown on figure 3; 

the index water le'vels are established in compliance with K.A.R. 5-1-1(oo), to designate water 
level efevations spatially throughout the basin storage area, to be used to represent the 
maxirriu~ . ' yoiume ofa basin stor.a_ge area, and s~orage availatJiiiNol=Ft.£5ve~-~~f;e~ upon 

"ac.countrng r:nethodology, and condrtrons of the permrt; RECEIVcL 
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APPLICATION REVIEW INFORMATION 

NAME ____,C=I_,_TY.:.......:::::O_,_F.....!W...!-IC..::::C'-'-H'-'-IT'-'-A.!...-_____ AP P Ll CA Tl ON NO. 45567 
ADDRESS 455 N. MAIN STREET APPL. NEW 

---'W""'-'I"""C-'--'H"""'IT-'--A.:..t_:...O.KS=--=6.:....:72=0=2_____ COUNTY HARVEY TRACT NW-NW-NW 
WELL LOCATION S 25 T 23 R_]_W 
QUANT 1000 AF RATE 1200 GPM 
WELL SPACING D=1600'. ND=1200' 

ISSUE: The application was 
filed for an aquifer storage and 
recovery well for the City of 
Wichita's Aquifer Storage and 
Recovery system. The applicant 
proposes to recharge water to 
the Equus Beds aquifer through 
the well 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. 

BACKGROUND 
INFORMATION: 

JUL 3, 2003 - The applicant 
filed application no. 45567 for 
permit to withdraw water for 
municipal use as part of the 
Aquifer Storage and Recovery 
system. The application 
proposes the diversion of 1,000 
AFIY at a maximum diversion • 
rate of 1 ,200 GPM, from a 0 
proposed aquifer storage and 

• 
@) 

• 

• 

a Proposed Well 
e Non-Domestic Well 
® Domestic Well 

-
@ 

• 

• 

• 
25 

• 

• 
4. 

• 

• 

• 
0.5 1.0 MILES 

• N 

recovery well located in the Northwest quarter of the Northwest quarter of the Northwest 
quarter of Section 25, Township 23 South, Range 3 West, Harvey County. The proposed well 
location is more specifically described as being 5,124 feet north and 5,272 feet west of the 
southeast corner of said section (figures 1 and 2). 

FEB 11 , 2004 - DWR requested that the District review the application and make 
recommendations. 

FEB 13, 2004 - The District requested an extension of time to submit recommendations on the 
application to allow review of the application by the Board of Directors. It was requested that 
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the time to provide recommendations be extended for 120 days. Copies of the extension 
request were submitted to the applicant and parties of interest who submitted letters of concern. 

MAY 13, 2004 - It was the consensus of the Board of Directors at the May 1.1, 2004, meeting, 
that an additional 90-day extension be requested from the Chief Engineer, DWR, to provide 
recommendations. The additional time would allow for application review by the Board's 
consultant and the scheduling of a public meeting. Copies of the May 13, 2004, extension 
request were submitted to the applicant and parties of interest who submitted letters .of concern 
to DWR regarding the proposed applications. 

JUN 7, 2004 - The DWR approved an extension of time until August 13, 2004, to allow 
additional time for application review and recommendation. 

FINDINGS: Application no. 45567 is subject to the Aquifer Management Program and District 
Standards and Policies, effective May 1, 1995, and Rules and Regulations K.A.R. 5-22-1 
through K.A.R. 5-22-12. 

Application no. 45567 is subject to the installation of a water flowmeter in accordance with 
District Metering Regulation K.A.R. 5-22-4a. 

The proposed use of water is for municipal use associated with the applicant's aquifer storage 
and recovery (ASR) project. The applicant proposes to recharge bank storage water from the 
Little Arkansas River into the Equus Beds aquifer through a proposed aquifer storage and 
recovery well. 

The applicant's proposal for aquifer storage will consist of a basin storage area underlying an 
area approximately 92,720 acres in size (figure 3). The following Division of Water Resources 
regulations as defined by K.A.R. 5-1-1, shall apply to the ASR project: 

(b) Acceptable quality surface water- surface water that will not degrade the quality of the 
groundwater source into which it is discharged; 

(e) Aquifer storage - the act of storing water in the unsaturated portion of an aquifer by 
artificial recharge for subsequent diversion and beneficial use; 

(f) Aquifer storage and recovery system -the physical infrastructure that meets the following 
conditions: 

(1) is constructed and operated for artificial recharge, storage, and recovery of source 
water; and 

(2) consists of apparatus for diversion, treatment, recharge, storage, extraction, and 
distribution; 

(g) Artificial recharge -the use of source water to artificially replenish the water supply in an 
aquifer; 

(k) Basin storage area -the portion of the aquifer's unsaturated zone use for aquifer storage 
that has defined horizontal boundaries and is delimited by the highest and lowest index water 
level elevations; 

(I) Basin storage loss -that portion of artificial recharge naturally flowing or discharging from 
the basin storage area; 

(oo) Index water level - water level elevations established spatially throughout a basin 
storage area to be used to represent the maximum volume of a basin storage area, and 
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storage available for recovery based upon accounting methodology, and conditions of the 
permit; · 

(hhh) Recharge credit- the quantity of water that is stored in the basin storage area and that 
is available for subsequent appropriation for beneficial use by the operator of the aquifer 
storage and recovery system; 

(sss) Source water- water used for artificial recharge that meets the following conditions: 

(1) Is available for appropriation for beneficial use; 

(2) Is above baseflow stage in the stream; 

(3) Is not needed to satisfy minimum desirable streamflow requirements; and 

(4) Will not degrade the ambient groundwater quality in the basin storage area; 

(iiii) Water balance - the method of determining the amount of water in storage in a basin 
storage area by accounting for inflow to, outflow from and changes in storage in that basin 
storage area. 

Based on Kansas Geological Survey methodology for optimum monitoring well network design, 
the basin storage area was sub-divided into of 38 water budget accounting units, each 
comprised of a four square mile area (figure 3). Each unit consists of a monitoring well site 
utilized to obtain index water levels, and water quality data. 

The proposed ASR well is located in the NW-NW-NW of Section 25, Township 23 South, 
Range 3 West (figure 4), and at a point near the center of basin storage uni.t no. 5 (figure 5). 

The proposed well is one of three aquifer storage and recovery wells centralized in water 
budget accounting unit nos. 2 and 5, to be implemented as part of Phase I of the ASR project. 
The aquifer storage and recovery wells are identified by the applicant as RRW-1 through RRW-
3, and proposed under application nos. 45567, 45568 and 45576 (figures 2, 4 and 5). 

The applicant's. proposed aquifer storage and recovery system is an effort to meet the City of 
Wichita's projected long term water demands, and to impede the movement of saltwater 
contamination plumes from the Burrton oil field area and the Arkansas River. 

It is projected that the recharge of bank storage water to the aquifer will raise water levels in the 
basin storage area creating a change in hydraulic head that will retard movement of saltwater 
contamination. 

The proposed ASR well is located one mile east of the Burrton Intensive Groundwater Use 
Control Area Boundary (figure 6). Saltwater contamination plumes with chloride concentrations 
greater than 250 mg/L, are located west of the proposed well site (figure 6). The nearest 
saltwater plume is in the middle portion of the aquifer (depth 125 feet bls) located approximately 
one-mile west of the application and moving to the southeast. 

The proposed quantity of 1,000 AF/Y, to be diverted at a maximum rate of 1,200 GPM, would 
allow the withdrawal of water for a maximum period of 188.5 days during bank storage 
conditions. 

The District Board of Directors, by approved motion recommended to the Chief Engineer, DWR, 
revisions of Article 22. The proposed changes included a provision to Safe Yield regulation 5-
22-7, stipulating that applications not subject to the Safe Yield Regulation shall include 
applications for aquifer storage and recovery wells. 

Under the proposed l\SR application, only, ~1-~Wf.:§~~the basin storage area shall be 
withdrawn for beneficial use by the ope¥ator F@d~fV§gJUifer storage and recovery system 
(recharge credit). The availability of the recharge credit shall be determined based on the 
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index water levels and water balance of the basin storage area. As a result of utilizing the 
recharge credit water, the aquifer's safe yield balance would not be affected. 

The application does not comply with Well Spacing Regulation K.A.R. 5-22-2. The proposed 
well is located 1 ,200 feet north-northwest from an existing irrigation well authorized by water 
permit no. 37898 (figure 4). The minimum required spacing distance to nondomestic water 
wells is 1,320 feet. 

The Division of Water Resources advised that no responses were received from the well 
owners contacted within one-half mile of the proposed well site. 

The application complies with the Reclamation and Recycling Policy 9007.6, which provides 
that groundwater users are encouraged to: 

a. anticipate future water demands and needs; 

b. assess options for development of new water supplies; 

c. embrace a philosophy that the groundwater user has a responsibility to maintain,. 
manage and restore groundwater resources; 

d. endeavor to initiate cooperative water reclamation and supply projects using water which 
has been treated, purified and reclaimed to recharge or store to meet future water 
supply needs; 

e. embrace the concept of continual recycling of usable water; and 

f. cooperate with the District to investigate means to supplement groundwater resources 
by improving recharge, preventing its deterioration and seeking means to import water. 

Hydrologic and geologic data indicate that depth to bedrock is approximately 189 feet below 
land surface (bls). Depth to water is approximately 30 feet bls and saturated thickness 159 
feet. Regional groundwater flow direction at the proposed well site is southeast. 

The lithologic log of the proposed well site indicates that the aquifer is comprised of alternating 
sand and clay layers (figure 7). The clay units. range from 2 to 18 feet in thickness. The sand 
units range from 2 to 35 feet in thickness, with the 35 feet thick unit located from a depth of 116 
to 151 feet below land surface. 

Water level data has been recorded by the District at groundwater monitoring site.IW05 located 
approximately 0.5 mile west of the proposed well site (figure 4). Water levels recorded at the 
site during the period of record from October 2001 to April 2004 (figure 8), ranged from 25.7 to 
44.8 feet bls in both IW05A (total depth 65 feet), and IW05C (total depth 190 feet). The IW05C 
lithologic log reported that depth to bedrock was 193 feet bls. 

IW05 water level data (figure 8) indicated no substantial difference in hydraulic head. The 
water levels in both completion zones exhibited nearly identical responsE?S to water table 
fluctuations. 

The application's proposed well depth is 189 feet bls to be completed in the lower portion of the 
aquifer. Proposed well construction specifications were not submitted with the application. An 
example diagram of recharge and recovery well construction was included in the applicant's 
demonstration project report (figure 9). 

The applicant proposes to install observation wells for groundwater level and water quality 
monitoring at the site. The quantity and quality of source water recharged at the site will be 
monitored. 
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STAFF RECOMMENDATIONS: 

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

1) the City will provide GMD2 the actual distance from the proposed point of diversion to the 
nearest nondomestic water wells, substantiating that the proposed point of diversion 
complies with Well Spacing Regulation K.A.R. 5-22-2. The distances shall be either 
surveyed by a state-licensed surveyor or engineer, or scaled from an aerial photograph by 
qualified Harvey County Farm Service Agency staff; 

2) the basin storage area shall be defined in compliance with K.A.R. 5-1-1 (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; 

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 as shown on figure 3; 

6) the index water levels are established in compliance with K.A.R. 5-1-1(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 and a minimum depth 
of 10 feet below land surface at the point of lowest land surface elevation in water budget 
accounting unit index no. 5; 

8) the lowest index water level shall be determined per K.A.R. 5-12-1(b)(2) and the highest 
index water level shall be 1425 feet msl (17.6 feet bls), based on the predevelopment water 
level for index well no. 5, as determined from Kansas Geologicarsurvey Bulletin 79 (1949); 

9) water level monitoring data from index well no. 5 shall be used to compute the water 
balance and determine recharge credits for the proposed ASR applic~tion; 

1 0) 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; 

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, further passive recharge shall not 
be considered as inflow and shall be excluded from water balance calculations; 

WATER RESOURCES · 
RECEIVED 
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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; 

15) determination of recharge credits for the proposed ASR application 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 1 0, and credit for passive recharge shall be prohibited; 

16) a monitoring well network is installed at the applicant's expense to monitor the aquifer 
storage and recovery site as shown on Attachment 45567-A(r), and shall include existing 
monitoring well site IW05; 

17) the monitoring wells are drilled and completed at depths correlating to the recharge and 
recovery zone of the aquifer for water sample collection, water level measurements and 
testing purposes; 

18) the monitoring well sites are completed at spacing distances of 330 feet and 660 feet from 
the recharge and recovery well; 

19) water level monitoring at the recharge and recovery site shall be automated with a 
frequency not to exceed six hours; 

20) before installation of the proposed ASR well, the applicant shall submit a water level and 
water quality monitoring plan to GMb2 for review and comment and to the Chief Engineer, 
DWR 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, and temperature; 

22) the proposed ASR well is equipped with water meters to separately and accurately record 
the total flow of water injected and diverted from the ASR well; 

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

24) the use of the proposed ASR well is authorized by the Kansas Department of Health and 
Environment as a Class V UIC well 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 well shall comply with the 
.source water regulation K.A.R. 5-1-1 (sss); 

25) 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; 

26) the quality of recharge water injected into the aquifer through the proposed well shall not 
degrade the ambient groundwater quality in the basin storage area; 

27) to establish baseline ambient groundwater quality prior to bank storage withdrawal, water 
quality analyses shall be completed at the applicant's expense for samples collected from: 
a) domestic wells located within one-quarter mile of the proposed bank storage well, b) the 
proposed withdrawal well, and 3) all monitoring wells located at the bank storage diversion 
site; 
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28) the recharge system is constructed, operated and monitored to prevent groundwater 
contamination; 

29) the applicant shall provide to the District a final report containing a description and scaled 
map of the as-built aquifer storage and recovery system; 

30) the diversion quantities, aquifer injection quantities, water level data and water quality 
analyses are reported to the Division of Water Resources and the District each month for 
the 1st year of operation, each calendar quarter for the 2nd year of operation, and annually 
thereafter by March 1, of each year; and 

31) the operation of the proposed ASR well shall not impair existing water rights nor 
prejudicially affect the public interest. 

WATER RESOURCES 
RECEIVED 
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Figure 1. - Equus Beds Groundwater Management District No. 2 
Aquifer Storage and Recovery Project Map 
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Figure 2.- Application No. 45567 Site Map- NW 25-23S-3W 
Prepared by: Equus Beds Groundwater Management District No. 2- 06/30/04 
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Figure 3.- Basin Storage Area Map- Application No. 45567 Site Map- NW 25-23S-3W 
Prepared by: Equus Beds Groundwater Management District No. 2- 06/30/04 
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EUGENE GRUENBACHER · 
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EQUUS BEDS GROUNDWATER MANAGEMENT DISTRICT NO. 2 
. 313 SPRUCE • HALSTEAD, KANSAS 67056-1925 • equusbed@ink.org • VOICE {316) 835-2224 • FAX (316) 830-2210 

August12,2004 

David L. Pope, Chief Engineer 
Division of Water Resources 
Kansas Department of Agricultu.re 
109 S.W . 9th Street, Second Floor 
Topeka, Kansas66612-1283 

Re: Application No. 45568- City of Wichita 

Dear Mr. Pope: 

The referenced application was reviewed by the Equus Beds Groundwater Management District 
pursuant to K.A.R. 5-22-12 . The application was reviewed using the District's Revised 
Management Program (effective May 1, 1995), and Rules and Regulations K.A.R. 5-22-1 through 
5-22-12. Copies of the District's Application Review Information report and the independent 
consultant's project report are enclosed for your information. 

,.< .·. 

Additionally, a draft copy of the proposed Memorandum of Understanding (MOU) between the 
District and the applicant has been enclosed. The District Board of Directors and the City of Wichita 
have conditionally agreed to the terms of the MOU, and a copy of the signed agreement shall be 
submitted to the Division by September 15, 2004 . 

. .._ . __ . 

/'1.. ""-

..... _ . 

Based upon the review findings, the provisions of the proposed MOU, and comments from the 
Board of Directors, the applicant and the public, the District recommends the application for 
approval subject to conditions that: 

(

1) the basin storage area shall be defined in compliance with K.A.R. 5-1-1(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; 

2) 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 ; 

3) 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 ; · 

4) 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 as 
shown on figure 3; 

c 
6) 

the index water levels are established in compliance with K.A.R. 5-1-1(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; 

the highest index water level shall be limited to the predevelopment water table measurement 
or computed gradient based on KGS Bulletin 79 data and a minimOOAfE~t~g§A~,t~~pelow 
land surface at the point of lowest land surface elevation in water bu.dget R~~RWJ~ untt1ndex 
no. 5; · 

AUG 1 6 2004 

KS DEPT OF AGRICULI URE 
73 



David L. Pope 
August12,2004 
Page 2-

the lowest index water level shall be determined per K.A.R. 5-12-1 (b)(2) and the highest index 
water level shall be 1425 feet msl (17.6 feet bls), based on the predevelopment water level for 
index well no. 5, as determined from Kansas Geological Survey Bulletin 79 (1949); 

8) water level monitoring data from index well no. 5 shall be used to compute the water balance 
and determine recharge credits for the proposed ASR application; 

9) 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; 

10) 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; 

11) 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, further passive recharge shall not be 
considered as inflow and shall be excluded from water balance calculations; 

12) 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; 

13) 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; 

( >: . 14) determination of recharge credits for the proposed ASR application 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, and credit for passive recharge shall be prohibited; 

,. 

16) 

17) 

18) 

a monitoring well network is installed at the applicant's expense to monitor the aquifer storage 
and recovery site as shown on Attachment 45568-A(r), and shall include existing monitoring 
well site IW05; 

the monitoring wells are drilled and completed at depths correlating to the upper and lower 
zones of the aquifer for water sample collection, water level measurements and testing _ 
purposes; 

the monitoring well sites are completed at spacing distances within 660 feet from the recharge 
and recovery well; 

water level monitoring at the recharge and recovery site shall be automated with a frequency 
not to exceed six hours; 

before installation of the proposed ASR well, the applicant shall submit a water level and water 
quality monitoring plan to GMD2 for review and comment and to the Chief Engineer, DWR for 
approval; 

20) 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, and temperature; 

21) the proposed ASR well is equipped with water meters to separately and accurately record the 
total flow of water injected and diverted from the ASR well; 

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

;{o IJ ~ the use of the proposed ASR well is authorized by the Kansas Department of Health and 
· Environment as a Class V UIC well and minimum water quality stendards for effluent are 

() t..-\ t-rc- approved by the Department for organic and inorganic compounds, pe~tf&~§~W-.95a'dre!Ja;She 
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David L. Pope 
August12,2004 
Page 3-

water recharged to the aquifer through the ASR well shall comply with the source water 
_regulation K.A.R. 5-1-1(sss); 

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; 

.m-<!l u 25) the quality of recharge water injected into the aquifer through the proposed well shall not 
)/.:..-\ .!.-f-c _sj~grade the ambient groundwater quality in the basin storage area ; · 

;..--------26) to establish baseline ambient groundwater quality prior to bank storage withdrawal, water 
quality analyses shall be completed at the applicant's expense for samples collected from: a) 
domestic wells located within one-quarter mile of the proposed aquifer storage and recovery 
well, b) the proposed ASR well, and 3) all monitoring wells located at the ASR site; 

( .. ~· 

27) the recharge system is constructed, operated and monitored to prevent groundwater 
contamination; 

28) the applicant shall provide to the District a final report containing a description and scaled map 
of the as-built aquifer storage and recovery system; 

29) 

30) 

the diversion quantities, aquifer injection quantities, water level data and water quality analyses 
are reported to the Division of Water Resources and the District each month for the 1st year of 
operation, each calendar quarter for the 2nd year of operation, and annually thereafter by March 
1, of each year; and 

the operation of the proposed ASR well shall not impair existing water rights nor prejudicially 
affect the public interest. 

Please contact me should there be any question regarding the District's findings or 
recommendation . 

A District decision may be appealed to the District Board of Directors by submitting a written petition 
to the District ()ffice within 30 days from date of this notification, pursuant to K.A.R. 5-22-12. 

Sincerely, 
EQUUS BEDS GROUNDWATER 
MANAGEMENT DISTRICT NO.2 

Michael T. Dealy, L. G. 
Manager 

MTD/DRK!rk 
Enclosures 

.··~~-~~~:~:fi~~:;;:::~:!:!: i:~:~~~- . 
,..§·~ecomm~~?rulation oi'/~~; .. 

/::~.: the Eqwuw Beds \~~,;., 
t::"f Groundwater Y~\ 
~= ~ Management . ):) 
\~\ Dismct orrad not om J:t 
\~~~··.. approval of an .. §'! 

··\ .. ~pplication or wateu:./ / 
·.• ·. . ··•·· 

·-~~~:.. pemut .... ~.~··· 
· ·.~-~:~~ :~ :~ :: : :: ~::\ :~:~ :~:i:i:~~~:~ .! ·· 

pc: David Warren, City of Wichita Ronald and Sharon Neuway 
John F. and lleen L. Weber Edward W . Combs 
Edward J. Weber Dick Van Wye 
Equus Beds Groundwater Management District Board of Directors 

WATER RESOURCES 
RECEIVED 

AUG 1. 6 2004 
\\Server\c-drive\MSOF;9LCE\LETTERS\APP\#45568rc.DOC 

":-.:-n~DTn c Af'\,.,, ,. . ·- -

75 



APPLICATION REVIEW INFORMATION 

NAME ----=C=I_,_TY-'---=0-'-F_,_W---'--'I=C-'-'H'"'-'IT'-'-A_,_______ APPLI CA Tl ON NO. 45568 
ADDRESS 455 N. MAIN STREET APPL. NEW 

-----=W-'-'I=C-'-'H..:....!IT....._A~KS=--=-67'--"2=0=2 _____ COUNTY HARVEY TRACT N E-N E-NE 
WELL LOCATION S 23 T 23 R_]_W 
QUANT 1000 AF RATE 1000 GPM 
WELL SPACING D=2085', ND=1750' 

ISSUE: The application was 
filed for an aquifer storage and 
recovery well for the City of 
Wichita's Aquifer Storage and 
Recovery system. The applicant 
proposes to recharge water to 
the Equus Beds aquifer through 
the well 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. 

BACKGROUND 
INFORMATION: 

JUL 3, 2003 - The applicant 
filed application no. 45568 for 
permit· to withdraw water for 
municipal' use as part of the 
Aquifer Storage and Recovery 
system. The application 
proposes the diversion of 1 ,000 
AFN at a maximum diversion • 
rate of 1,000 GPM, from a 0 
proposed aquifer storage and 

• 

• 

• 

D Proposed Well 
e Non-Domestic Well 
® Domestic Well 

• 

23 

• 

• 

• 

• 

• 

• 
0.5 1.0 MILES 

® 

• 

• 

• 

• 

• 

N 

recovery well located in the Northeast quarter of the Northeast quarter of the Northeast quarter 
of Section 23, Township 23 South, Range 3 West, Harvey County. The proposed well location 
is more specifically described as being 5,232 feet north and 159 feet west of the southeast 
corner of said section (figures 1 and 2). 

FEB 11, 2004 - DWR requested that the District review the application and make 
recommendations. 

FEB 13, 2004 - The District requested an extension of time to submit recommendations on the 
application to allow review of the application by the Board of Directors. It was requested that 

WATER RESOURCES 
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the time to provide re;commendations be extended for 120 days. Copies of the extension 
request were submitted to the applicant and parties of interest who submitted letters of concern. 

MAY 13, 2004 - It was the consensus of the Board of Directors at the May 11, 2004, meeting, 
that an additional 90-day extension be requested from the Chief Engineer, DWR, to provide 
recommendations. The additional time would allow for application review by the Board's 
consultant and the scheduling of a public meeting. Copies of the May 13, 2004, extension 
request were submitted to the applicant and parties of interest who submitted letters of concern 
to DWR regarding the proposed applications. 

JUN 7, 2004 - The DWR approved an extension of time until August 13, 2004, to allow 
additional time for application review and recommendation. 

FINDINGS: Application no. 45568 is subject to the Aquifer Management Program and District 
Standards and Policies, effective May 1, 1995, and Rules and Regulations K.A. R. 5-22-1 
through K.A.R. 5-22-12. 

Application no. 45568 is subject to the installation of a water flowmeter in accordance with 
District Metering Regulation K.A.R. 5-22-4a. 

The proposed use of water is for municipal use associated with the applicant's aquifer storage 
and recovery (ASR) project. The applicant proposes to recharge bank storage water from the 
Little Arkansas River into the Equus Beds aquifer through a proposed aquifer storage and 
recovery well. 

The applicant's proposal for aquifer storage will consist of a basin storage area underlying an 
area approximately 92,720 acres in size (figure 3). The following Division of Water Resources 
regulations as defined by K.A.R. 5-5-1, shall apply to the ASR project: 

(b) Acceptable quality surtace water- surtace water that will not degrade the quality of the 
groundwater source into which it is discharged; 

(e) Aquifer storage - the act of storing water in the unsaturated portion of an aquifer by 
artificial recharge for subsequent diversion and beneficial use; 

(f) Aquifer storage and recovery system - the physical infrastructure that meets the following 
conditions: 

(1) is constructed and operated for artificial recharge, storage, and recovery of source 
water; and 

(2) consists of apparatus for diversion, treatment, recharge, storage, extraction, and 
distribution; 

(g) Artificial recharge - the use of source water to artificially replenish the water supply in an 
aquifer; 

(k) Basin storage area- the portion of the aquifer's unsaturated zone use for aquifer storage 
that has defined horizontal boundaries and is delimited by the highest and lowest index water 
level elevations; 

(I) Basin storage' loss -that portion of artificial recharge naturally flowing or discharging from 
the basin storage area; 

(oo) Index water level - water level elevations established spatially throughout a basin 
storage area to be used to represent the maximum volume of a basin storage area, and 
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storage available for recovery based upon accounting methodology, and conditions of the 
. ~<: permit; · 

(hhh) Recharge credit -the quantity of water that is stored in the basin storage area and that 
is available for subsequent appropriation for beneficial use by the operator of the aquifer 
storage and recovery system; 

(sss) Source water- water used for artificial recharge that meets the following conditions: 

(1) Is available for appropriation for beneficial use; 

(2) Is above baseflow stage in the stream; 

(3) Is not needed to satisfy minimum desirable streamflow requirements; and 

(4) Will not degrade the ambient groundwater quality in the basin storage area; 

(iiii) Water balance - the method of determining the amount of water in storage in a basin 
storage area by accounting for inflow to, outflow from and changes in storage in that basin 
storage area. 

Based on Kansas Geological Survey methodology for optimum monitoring well network design, 
the basin storage area was sub-divided into of 38 water budget accounting units, each 
comprised of a four square mile area (figure 3). Each unit consists of a monitoring well site 
utilized to obtain index water levels, and water quality data. 

The proposed ASR well is located in the NE-NE-NE of Section 23, Township 23 South, Range 3 
West (figure 4), and at a point near the center of the boundary between basin storage unit nos. 
2 and 5 (figure 5). 

The proposed well is one of three aquifer storage and recovery wells centralized in basin 
storage unit nos. 2 and 5, to be implemented as part of Phase I of the ASR project. The aquifer 
storage and recovery wells are identified by the applicant as RRW-1 through RRW-3, and 
proposed under application nos. 45567, 45568 and 45576 (figures 2, 4 and 5). 

The applicant's proposed aquifer storage and recovery system is an effort to meet the City of 
Wichita's projected long term water demands, and to impede the movement of saltwater 
contamination plumes from the Burrton oil field area and the Arkansas River. 

It is projected that the recharge of bank storage water to .the aquifer will raise water levels in the 
basin storage area creating a change in hydraulic head that will retard movement of saltwater 
contamination. 

The proposed ASR well is located one mile east of the Burrton Intensive Groundwater Use 
Control Area Boundary (figure 6). Saltwater contamination plumes. with chloride concentrations 
greater than 250 mg/L, are located west of the proposed well site (figure 6). The nearest 
saltwater plumes are in the upper (depth 66 feet bls) and middle (depth 152 feet bls) portions of 
the aquifer located approximately one-half mile west of the application and moving to the 
southeast. 

The proposed quantity of 1,000 AF!Y, to be diverted at a maximum rate of 1,000 GPM, would 
allow the withdrawal of water for a maximum period of 226 days, when aquifer storage and 
recovery conditions are met. 

The District Board of Directors, by approved motion recommended to the Chief Engineer, DWR, 
revisions of Article 22. The proposed changes included a provision to Safe Yield regulation 5-
22-7, stipulating that applications not subject to the Safe Yield Regulation shall include 
applications for aquifer storage and recovery wells. 

107 
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Under the proposed application only the water stored in the basin storage area shall be 
withdrawn for beneficial use by the operator of the aquifer storage and recovery system 
(recharge credit). The availability of the recharge credit shall be determined based on the 
index water levels and water balance of the basin storage area. As a result of utilizing the 
recharge credit water, the aquifer's safe yield balance would not be affected. 

The application complies with Well Spacing Regulation K.A.R. 5-22-2. The Division of Water 
Resources advised that one response was received from the well owners contacted within one
half mile of the proposed well site (exhibit A). 

The application complies with the Reclamation and Recycling Policy 9007.6, which provides 
that groundwater users are encouraged to: 

a. anticipate future water demands and needs; 

b. assess options for development of new water supplies; 

c. embrace a philosophy that the groundwater user has a responsibility to maintain, 
manage and restore groundwater resources; 

d. endeavor to initiate cooperative water reclamation and supply projects using water which 
has been treated, purified and reclaimed to recharge or store to meet future water 
supply needs; 

e. embrace the concept of continual recycling of usable water; and 

f. cooperate with the District to investigate means to supplement groundwater resources 
by improving recharge, preventing its deterioration and seeking means to import water. 

Hydrologic and geologic data indicate that depth to bedrock is approximately 257 feet below 
land surface (bls). Depth to water is approximately 35 feet bls and saturated thickness 222 
feet. Regional groundwater flow direction at the proposed well site is southeast. 

The lithologic log of the proposed well site indicates that the aquifer is comprised of alternating 
sand and clay layers (figure 7). The clay units range from 3 to 43 feet in thickness. The sand 
units range from 3 to 21 feet in thickness, with the 21 feet thick unit located from a depth of 232 
to 253 feet below land surface. 

Water level data has been recorded by the District at groundwater monitoring site IW05 located 
approximately 1.1 miles southwest of the proposed well site (figure 4). Water levels recorded at 
the site during the period of record from October 2001 to April 2004 (figure 8), ranged from 25.7 
to 44.8 feet bls in both IW05A (total depth 65 feet), and IW05C (total depth 190 feet). The 
IW05C lithologic log reported that depth to bedrock was 193 feet bls. 

IW05 water level data (figure 8) indicated no substantial difference in hydraulic head. The 
water levels in both completion zones exhibited nearly identical responses to water table 
fluctuations. 

Water level data has been recorded by the District at groundwater monitoring site IW02 located 
approximately 1 mile north of the proposed well site (figure 4). Water levels recorded at the site 
during the period of record from October 2001 to April 2004 (figure 9), indicated that a perched 
water table existed at a depth of 26 feet bls. Water levels ranged from 4.07 to 10.07 feet in 
IW02A (total depth 26 feet). Water level data for IW02C ranged from 33.68 to 53.27 feet (total 
depth 95 feet) during the period of record. The IW02C lithologic log reported that depth to 
bedrock was 149 feet bls, with the lowest sand unit from 75 to 115 feet bls. 
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The District maintains a groundwater monitoring site EB17, located one-mile west of the 
proposed application. Water level and lithologic data at the site indicate that hydrologic 
conditions are similar to those at IW02. 

The application's proposed well depth is 253 feet bls to be completed in the lower portion of the 
aquifer with hydrologic conditions similar to the C well completion zones of IW02 and IWOS. 
Proposed well construction specifications were not submitted with the application. An example 
diagram of recharge and recovery well construction was included in the applicant's 
demonstration project report (figure 10). 

The applicant proposes to install observation wells for groundwater level and water quality 
monitoring at the site. The quantity and quality of source water recharged at the site will be 
monitored. 

STAFF RECOMMENDATIONS: 

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

1) the basin storage area shall be defined in compliance with K.A.R. 5-1-1(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; 

2) 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; 

3) 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 detennination of recharge credits; 

4) as determined by Kansas Geological Survey methodology the basin storage area is divided into 
38 water budget accounting units and each unif is assigned an index identification number as 
shown on figure 3; 

5) the index water levels are established in compliance with K.A.R. 5-1-1 (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; 

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

7) the lowest index water level shall be determined per K.A.R. 5-12-1(b)(2) and the highest index 
water level shall be 1425 feet msl (17.6 feet bls), based on the predevelopment water level for 
index well no. 5, as determined from Kansas Geological Survey Bulletin 79 (1949); 

8) water level monitoring data from index well no. 5 shall be used to compute the water balance 
and determine recharge credits for the proposed ASR application; 

9) 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; 

1 0) the water balance to determine change in the basin storage area shall be calculated, where 
total inflow minws total outflow equals the change in groundwatei'\S:tGffi'EJERESOURCES 
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11) 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, further passive recharge shall not be 
considered as inflow and shall be excluded from water balance calculations; 

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

13) 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; 

14) determination of recharge credits for the proposed ASR application 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, and credit for passive recharge shall be prohibited; 

15) a monitoring well network is installed at the applicant's expense to monitor the aquifer storage 
and recovery site as shown on Attachment 45568-A(r), and shall include existing monitoring 
well site IW05; 

16) the monitoring wells are drilled and completed at depths correlating to the upper and lower 
zones of the aquifer for water sample collection, water level measurements and testing 
purposes; 

17) the monitoring well sites are completed at spacing distances within 660 feet from the recharge 
and recovery well; 

18) water level monitoring at the recharge and recovery site shall be automated with a frequency 
not to exceed six hours; 

19) before installation of the proposed ASR well, the applicant shall submit a water level and water 
quality monitoring plan to GMD2 for review and comment and to the Chief Engineer, DWR for 
approval; 

20) 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, and temperature; 

21) the proposed ASR well is equipped with water meters to separately and accurately record the 
total flow of water injected and diverted from the ASR well; 

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

23) the use of the proposed ASR well is authorized by the Kansas Department of Health and 
Environment as a Class V UIC well 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 well shall comply ·with the source water 
regulation K.A.R. 5-1-1 (sss); 

24) 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; 

25) the quality of recharge water injected into the aquifer through the proposed well shall not 
degrade the ambient groundwater quality in the basin storage area; 

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

27) the recharge system is constructed, operated and monitored to prevent groundwater 
contamination; 

28) the applicant shall provide to the District a final report containing a description and scaled 
map of the as-built aquifer storage and recovery system; 

29) the diversion quantities, aquifer injection quantities, water level data and water quality 
analyses are reported to the Division of Water Resources and the District each month for 
the 1st year of operation, each calendar quarter for the 2nd year of operation, and annually 
thereafter by March 1, of each year; and 

30) the operation of the proposed ASR well shall not impair existing water rights nor 
prejudicially affect the public interest. 

WATER RESOURCES 
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EQUUS BEDS GROUNDWATER MANAGEMENT DISTRICT NO. 2 
313 SPRUCE • HALSTEAD, KANSAS 67056-1925 • equusbed @ink.org • VOICE (316) 835-2224 • FAX (316) 830-2210 

August 12, 2004 

David L. Pope , Chief Engineer 
Division of Water Resources 
Kansas Department of Agriculture 
109 S.W. 9th Street, Second Floor 
Topeka, Kansas 66612-1283 

Re: Application Nos. 45569 through 45575- City of Wichita 

Dear Mr. Pope: 

The referenced applications were reviewed by the Equus Beds Groundwater Management District 
pursuant to K.A. R. 5-22-12. The applications were reviewed using the District's Revised 
Management Program (effective May 1, 1 995), and Rules and Regulations K.A.R. 5-22-1 through 
5-22-12. Copies of the District's Application Review Information reports and the independent 
consultant's project report are enclosed for your information. 

Additionally, a draft copy of the proposed Memorandum of Understanding (MOU) between the 
District and the applicant has been enclosed. The District Board of Directors and the City of Wichita 
have conditionally agreed to the terms of the MOU, and a copy of the signed agreement shall be 
submitted to the Division by September 15, 2004. 

Based upon the review findings, the provisions of the proposed MOU, and comments from the 
Board of Directors, the applicant and the public, the District recommends the applications for . '" ~ c.."t 

approval with each application subject to conditions that: · i> ..J . i > '-;:'" 5Jz.~ fJ ,;r?" ) )-- l 

1) the withdrawal well is equipped with a water meter pursuant to K.A.R. 5-22-4(a); A<-

2) the oper_at~on of the withdrawal wells shall not impair existi_ng water right~ n_or prejudicially aff~ 
the pUbliC Interest; . · p v T C/- c_ > ·,~'-... , J < ' 1'\. On / ' V""'l ')- . _;:} 

3) the proposed bank storage well is positioned at a location within 300 feet of the centerline of the 
Little Arkansas River channel; 

4) 

5) 

6) 

The diverted bank storage water must comply with the source water regulation K.A.R . 5-1-
1 (sss) ; 

the withdrawal well shall operate only during bank storage ~vents in the Little Arkansas Rive~ ..; f< 
as determined by measured river flow and evidence correlating the increase of river stage t~ 
the increase of water level in the bank storage well or adjacent monitoring well; r ~ 

~ .0-~"J 
bank storage, for the purpose of permit conditions, is limited to flows in the Little Arkansas River : r;" . 
equal to or greate.r than 20 cfs during the months of October through March, and 57 cfs during ·t S::~l~~< 
the months of Apnl through September; . 4- _s- 7 c H 
streamflow data collected from the USGS gage at Highway 50 (Halstead) shall be used~ 
determine flow conditions and bank storage well utilization and shall be based on stream flow 
adjusted for intervening base flow nodes and currently existing surface water rights; 
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David L. Pope 
August 12, 2004 
Page 2 -

-----
1\ i. v.. )( a monitoring well network is completed at the bank storage pump site as shown on Attachment 
D ~~ A, and shall include existing monitoring well sites IW03, EB143 and EB144; 

9) the monitoring wells are drilled and completed at depths correlating to the upper and lower 
zones of the aquifer for water sample collection, water level measurements and testing 
purposes; 

1 0) water quality analyses shall be completed at the applicant's expense for samples collected 
from: a) domestic wells located within one-quarter mile of the proposed bank storage well, b) 
the proposed withdrawal well, and 3) all monitoring wells located at the bank storage diversion 
site to establish baseline ambient groundwater quality prior to bank storage withdrawal ; 

11) the quality of surface water induced into the river bank shall not degrade the ambient 
~roun~ater quality i~he bank storage withdrawal area ; j{! .. ·t j11'rJ ..,...;~ ·"'Q .. 

12) storage water shall meet or exceed the minimum drinking water standards specified by the 
Kansas Department of Health and Environment for artificial recharge; 

13) the applicant conduct aquifer pump testing to determine the well 's capture zone, the hydraulic 
connection between the aquifer's upper and lower zones at the well site, and submit said data 
and test results to the Division of Water Resources and the District within a specified time 
period ; 

· 14) no water shall be pumped from the lower unit of the aquifer, if determined by the Division of 
Water Resources and the District that a hydraulic connection does not exist between the 
aquifer's upper and lower zones; 

( 15) based on the findings and conclusions of the Division of Water Resources and the District, the 
well is constructed to allow only withdrawal of bank storage water; 

16) the drawdown limit in any zone, shallow or deep, will not exceed ten (1 0) feet at a distance 660 
feet from the point of diversion on either side of the Little Arkansas River; 

./ 

17) within seven days after the pumping of all bank storage wells has ceased, the water level in 
each bank storage well, or monitoring well located within 100 feet ofthe bank storage well, will 
recover to an elevation equal to or greater than the water level elevation immediately before the 
bank storage well began to pump, adjusted for any regional groundw,ater level changes not 
caused by pumping of the bank storage well ; • '1".._ r<~-..t J-~ ..... J•- 1-f. '" • -.::t "(' .... c. <-::1-<- ---

~-· 
18) the naturally occurring and artificially induced rate of infiltration from the bed and banks of the 

stream when bank storage is occurring will be sufficient to meet the following conditions: a) 
equal or exceed the authorized rate of diversion of all bank storage wells , b) · prevent 
impairment caused by all bank storage wells , and c) prevent groundwater mining caused by all 
bank storage wells · 1. I' ,_ I( ,;... "'"'- i4J '"' --- · Tb..c.. tJ~~o. --(1 •"' r '61)·&. jl- ~"-"-"' ~ ..... I\ J't'd~- IN \ ..; ..... _. "'"r ~" C...'"-f c "' "" 

~ .... t.<. 19) the total pumping rate of the seven bank storage wells shall not exceed a maximum of 7,000 
1--!;}) JJ ·,'cJ gallons per minute; 

- -- 20 the well shall not be operated during baseflow conditions, and operation of the bank storage 
' -rt iS IS 't )1 well shall be subject to measured streamflow at the Highway 50 (Halstead) gage equal to 57 cfs 
J' c...->) 'i:> 1 )r 1 plus the authorized rate of the bank storage withdrawal well. Further, the operation of the well 
ti-- ';..v 'lo ]1"2.. when combined with the maximum authorized rate of 7,000 gallons per minute for all seven 

1\ ~'I'> 1 i 11 bank storage wells is subject to measured streamflow at the Highway 50 (Halstead) gage 
r-v ~ equaling or exceeding 72 .61 cfs ; 

21) the applicant shall submit a water level and water quality monitoring plan for review and 
1.(--='i:::::t:-=-~ =-'i comment by GMD2 and approval by the Chief Engineer, DWR; WATER RESOURCES 

! 51~ RECEIVED 
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Page 3-

22) the water quality monitoring shall provide necessary chemical, physical, radiological and 
biological data, and include but not be limited to continuous monitoring of specific conductance, 

· PH, turbidity, dissolved oxygen, and temperature ; 

23) water level monitoring at the bank storage site shall be automated with a frequency not to 
'(5 )'texceed six hours; · 

~-'+-''----'-

24) the applicant shall submit a well field operation, monitoring and reporting plan for review and 
comment by GMD2 and approval by the Chief Engineer, DWR; ~ 'fr 7-71 ,:,'>- rn. 't:r)'-lj <p )?'f 

-- ' .J r .J / / / 
the operational plan sha mclude utilization of monitoring wells and the stream flow monitoring 
gage in an automated system; and 

bank storage diversion quantities, aquifer injection quantities, water level data and water quality 
analyses are reported to the Division of Water Resources and the District each month for the 1st 
year of operation, each calendar quarter for the 2nd year of operation, and annually thereafter by 
March 1, of each year. &{- 1]- '1 ;u-..r . rc.•>': LWJ 

Please contact me should there be any question regarding the District's findings or 
recommendation. 

A District decision may be appealed to the District Board of Directors by submitting a written petition 
to the District office within 30 days from date of this notification, pursuant to K.A.R. 5-22-12 . 

Sincerely, 
EQUUS BEDS GROUNDWATER 
MANAGEMENT DISTRI T NO. 2 

:).~ 
~-'--""<;,__ 

Michael T. Dealy, L. G. 
Manager 

MTD/DRK!rk 
Enclosures 

.. -; ·~:~:~:~:~: ~: ~:~: ~ :~:~ :~:! :~:!:!:!··· · . 
... ~~.~· · ·· This is a · · ·~~~· . 

. ·~·· ·· ·· .·~· ... ~~····recommendation by \f~ .. 
~~~? thre Equus Beds ..,\~,;., 

/:!' Grmmdwater f~\ 
\:\ Management i!i 
;:,; District and not ~:m !:! 
\~~~·... approval of an .. ~W 
··\ .. application or water,./ .:' 

··~~~.~:~:!:~~~:~~:=~~~::~:~~~:~:/~·~···· 

pc: David Warren, City of Wichita Ronald and Sharon Neuway 
John F. and lleen L. Weber Edward W. Combs 
Edward J. Weber Dick Van Wye 
Equus Beds Groundwater Management District Board of Directors 

WATER RESOURCEs· 
RECEIVE() 
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APPLICATION REVIEW INFORMATION 

NAME ---'C::;..:.IT_,_Y-=---=0-'-F-=W~IC-'-H.:..:...IT'-'-A_,________ APPLI CATION NO. 45569 
ADDRESS 455 N. MAIN STREET APPL. NEW 

_,W'-!...!...!:IC~H.!..!..IT.!...!..A-!J.. _,_K=S:....::6~7-=2=02=----- COUNTY HARVEY TRACT SW-SW-SE 
WELL LOCATION S §_ T 23 R.1_W 
QUANT 1500 AF RATE 1500 GPM 
WELL SPACING D=1000', ND>2640' 
BASEFLOW NODE SPACING <1320' 

ISSUE: The application was 0 

filed for a bank storage well for 
the City of Wichita's Aquifer 
Storage and Recovery system. 
The applicant proposes to pump 
water temporarily stored in the 
banks and bed of the Little 
Arkansas River during above
baseflow stage, and recharge it 
into the Equus Beds aquifer. 

• Proposed Well 
• Non-Domestic Well 
~ Domestic Well 
IE$! Baseflow Node 

• 
--• 

I N 

' 

~------~~-------08--------------------+ 

BACKGROUND 
INFORMATION: 

JUL 3, 2003 - The applicant 
filed application no. 45569 for 
permit to withdraw water for 
artificial recharge use as part of 
the Aquifer Storage and 
Recovery system. The 
application proposes the 
diversion of 1,500 AFIY at a 
maximum diversion rate of 1 ,500 • 
GPM, from a proposed bank 0 
storage well located in the 

• 
• 0.5 

• 

• 1.0 MILES 

Southwest quarter of the Southwest quarter of the Southeast quarter of Section 8, Township 23 
South, Range 2 West, Harvey County. The proposed well location is more specifically 
described as being 512 feet north and 2,405 feet west of the southeast corner of said section 
(figures 1 and 2). 

FEB 11, 2004 - DWR requested that the District review the application and make 
recommendations. · 

FEB 13, 2004 - The District requested an extension of time to submit recommendations on the 
application to allow review of the application by the Board of DirectorW~t!r~~&~~O~\~~Jhat 

RECFIVr::O 
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the time to provide recommendations be extended for 120 days. Copies of the extension 
request were submitted to the applicant and parties of interest who submitted letters of concern. 

MAY 13,. 2004 - It was the consensus of the Board of Directors at the May 11, 2004, meeting, 
that an additional 90-day extension be requested from the Chief Engineer, DWR, to provide 
recommendations. The additional time would allow for application review by the Board's 
consultant and the scheduling of a public meeting. Copies of the May 13, 2004, extension 
request were submitted to the applicant and parties of interest who submitted letters of concern 
to DWR regarding the proposed applications. 

JUN 7, 2004 - The DWR approved an extension of time until August 13, 2004, to allow 
additional time for application review and recommendation. 

FINDINGS: Application no. 45569 for groundwater withdrawal is subject to the Aquifer 
Management Program and District Standards and Policies, effective May 1, 1995, and Rules 
and Regulations K.A.R. 5-22-1 through K.A.R. 5-22-12. 

Application no. 45569 is subject to the installation of a water flowmeter in accordance with 
District Metering Regulation K.A. R. 5-22-4a. 

The proposed use of water was for artificial recharge. Artificial recharge is defined by K.A.R. 5-
1-1 (g), as the use of source water to artificially replenish the water supply in an aquifer. Source 
water by definition K.A.R. 5-1-1 (sss), must meet the following conditions: 

1. Is available for appropriation for beneficial use; 

2. Is above baseflow stage in the stream; 

3. Is not needed to satisfy minimum desirable streamflow requirements; and 

4. Will not degrade the ambient groundwater quality in the basin storage area. 

The proposed source water for the applicant's artificial recharge use in the aquifer storage and 
recovery system, is bank storage water to be diverted from a proposed well located in the SW
SW-SE of Section 8, Township 23 South, Range 2 West (figure 2). 

The proposed bank storage well is one of seven proposed bank storage wells located in 
Section 8. The bank storage withdrawal wells are identified by the applicant as DW-1 through 
DW-7, and proposed under application nos. 45569, 45570, 45571, 45572, 45573, 45574 and 
45575 (figures 2 and 3). 

Bank storage by definition K.A.R. 5-1-1 (i), means water absorbed by and temporarily stored in 
the banks and bed of a stream during above-baseflow stage. Upon the river's flow reduction, 
the bank storage water discharges naturally back to the river: The applicant's proposed bank 
storage well site is located near the west bank of the Little Arkansas River (figures 2 and 3). 

The proposed bank storage well shall be utilized only when river flow exceeds 42 cubic feet per 
second (cfs) from April through September, and 20 cfs from October through March, as 
measured at the United States Geological Survey (USGS) gage located at Highway 50 near 
Halstead (figure 1 ). 

The 42 cfs value was derived by adding a 10.8 cfs baseflow value to the existing senior surface 
water appropriations downstream from the proposed site. Total maximum rate of diversion for 
those appropriations is approximately 31 cfs. 
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Twenty cfs is the Minimum Desirable Streamflow (MDS) ·established by the Chief Engineer 
(K.S.A. 82a-703c.) for Valley Center. The established MDS for the Alta Mills stream gage site 
is eight cfs. 

The minimum flow restrictions would constitute above-baseflow conditions in response to a 
significant runoff event when water level elevation of the stream is greater than the elevation of 
the adjacent water table of the aquifer. 

The proposed quantity of 1,500 AF/Y, to be diverted at a maximum rate of 1,500 GPM, would 
allow the withdrawal of water for a maximum period of 226 days, when bank storage conditions 
are met. The applicant filed applications for six other bank storage wells, five with proposed 
rates of 1,200 GPM and one with a proposed rate of 1,500 GPM. 

The District Board of Directors, by approved motion recommended to the Chief Engineer, DWR, 
revisions of Article 22. The proposed changes included a provision to Safe Yield regulation 5-
22-7, stipulating that applications not subject to the Safe Yield Regulation shall include 
applications for bank storage wells, only to the extent that the wells are withdrawing bank 
storage water. 

Under the proposed application only bank storage water would be withdrawn. The existing 
groundwater at and below baseflow level would not be diminished. As a result, the aquifer's 
safe yield balance would not be affected. 

The application complies with Well Spacing Regulation K.A.R. 5-22-2, as the types of wells not 
subject to the well spacing regulation under provision (e)(2) include bank storage wells. Bank 
storage withdrawal can only occur during periods when above baseflow conditions exist. As a· 
result, drawdown impairment of existing wells or baseflow would not occur. 

The Division of Water Resources advised that no responses were received from the well 
owners and landowners contacted within one-half mile of the proposed well site. 

The application complies with the Reclamation and Recycling Policy 9007.6, which provides 
that groundwater users are encouraged to: 

a. anticipate future water demands and needs; 

b. assess options for development of new water supplies; 

c. embrace a philosophy that the groundwater user has a responsibility to maintain, 
manage and restore groundwater resources; 

d. endeavor to initiate cooperative water reclamation and supply projects using water which 
has been treated, purified and reclaimed to recharge or store to meet future water 
supply needs; 

e. embrace the concept of continual recycling of usable water; and · 

f. cooperate with the District to investigate means to supplement groundwater resources 
by improving recharge, preventing its deterioration and seeking means to import water. 

Hydrologic and geologic data indicate that depth to bedrock is approximately 148 feet below 
land surface (bls). Depth to water is approximately 5 to 10 feet bls and saturated thickness 
ranges from 138 to 143 feet. Regional groundwater flow direction at the proposed well site is 
southeast. 

The lithologic log of the proposed well site indicates that the aquifer is comprised of alternating 
sand and clay layers (figure 4). The proposed well site lithology consists of topsoil 0 to 3 feet 
bls, clay 3 to 9 feet bls, sand (separated by a thin clay layer) 9 to 33 feet bls, clay 33 to 58 feet 

3 
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bls, sand 58 to 102 feet bls, clay 102 to 109 feet bls, sand 1 09 to 132 feet bls, clay 132 to 135 
' . feet bls, sand 135 to 148 feet ols, and shale beginning at 148 feet bls. 

The horizontal extent and continuity of the 25 feet thick clay unit from 33 to 58 feet below land 
surface were not determined. 

Water level data has been recorded by the District at groundwater monitoring site IW03 located 
approximately 0.5 mile west-southwest of the proposed well site (figure 3). Water levels 
recorded at the site during the period of record from October 2001 to April 2004 (figure 5), 
ranged from 5. 99 to 16.49 feet bls in IW03A (total depth 34 feet), and from 9.03 to 22.53 feet 
bls in IW03C (total depth 138 feet). The IW03C lithologic log reported that depth to bedrock 
was 166 feet bls. 

IW03 water level data (figure 5) indicated that a head difference ranging from approximately 1 
to 6 feet existed between the upper zone (A well) and the lower zone (C well). The water levels 
in both zones exhibited similar responses to water table fluctuations, indicating a hydraulic 
connection. The fluctuation responses indicated leakage occurrence from the upper zone to 
the lower zone. Pumping effects exhibited in the lower zone also affected water levels in the 
upper zone. The correlation between the data sets indicated that the clay unit separating the 
two zones is not continuous throughout the area. · 

The application's proposed well depth is 148 feet bls (figure 4), with a proposed screen interval 
from 58 to 148 feet bls. The well is proposed to be screened in the lo'wer portion of the aquifer 
below the clay unit located from 33 to 58 feet bls. The applicant proposes to utilize a 24-inch 
diameter well casing and screen. 

The hydraulic connection from the streambed and banks to each bank storage well must be 
sufficient to transmit bank storage water from the bed and banks of the stream to each bank 
storage well at a rate sufficient to sustain the authorized rage of diversion of the well. 

The naturally occurring and artificially induced rate of infiltration from the bed and banks of the 
stream when bank storage is occurring must be sufficient to meet the following conditions: a) 
equal or exceed the authorized rate of diversion of all bank storage wells, b) prevent impairment 
caused by all bank storage wells, and c) prevent groundwater mining caused by all bank 
storage wells. 

The applicant proposes to install observation wells for groundwater level and water quality 
monitoring at the site. The quantity and quality of source water diverted at the site will be 
monitored. 

STAFF RECOMMENDATIONS: 

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

1) the withdrawal well is equipped with a water meter pursuant to K.A.R. 5-22-4(a); 

2) the operation of the withdrawal wells shall not impair existing water rights nor prejudicially 
affect the public interest; 

3) the proposed bank storage well is positioned at a location within 300 feet of the centerline 
of the Little Arkansas River channel; 

4) The diverted bank storage water must c'omply with the source water regulation K.A.R. 5-1-
1 (sss); 
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5) the withdrawal well shall operate only during bank storage events in the Little Arkansas 
RiVer, as determined by measured river flow and evidence correlating the increase of river 
stage to the increase of water level in the bank storage well or adjacent monitoring well; 

6) bank storage, for the purpose of permit conditions, is limited to flows in the Little Arkansas 
River equal to or greater than 20 cfs during the months of October through March, and 57 
cfs during the months of April through September; 

7) streamflow data collected from the USGS gage at Highway 50 (Halstead) shall be used to 
determine flow conditions and bank storage well utilization and shall be based on stream 
flow adjusted for intervening base flow nodes and currently existing surface water rights; 

8) a monitoring well network is completed at the bank storage pump site as shown on 
Attachment A, and shall include existing monitoring well sites IW03, EB143 and EB144; 

9) the monitoring wells are drilled and completed at depths correlating to the upper and lower 
zones of the aquifer for water sample collection, water level measurements and testing 
purposes; 

1 0) water quality analyses shall be completed at the applicant's expense for samples collected 
from: a) domestic wells located within one-quarter mile of the proposed bank storage well, 
b) the proposed withdrawal well, and 3) all monitoring wells located at the bank storage 
diversion site to establish baseline ambient groundwater quality prior to bank storage 
withdrawal; 

11) the quality of surface water induced into the river bank shall not degrade the ambient 
groundwater quality in the bank storage withdrawal area; 

12) storage water shall meet or exceed the minimum drinking water standards specified by the 
Kansas Department of Health and Environment for artificial recharge; 

13) the applicant conduct aquifer pump testing to determine the well's capture zone, the 
hydraulic connection between the aquifer's upper and lower zones at the well site, and 
submit said data and test results to the Division of Water Resources and the District within 
a specified time period; 

14) no water shall be pumped from the lower unit of the aquifer, if determined by the Division 
of Water Resources and the District that a hydraulic connection does not exist between the · 
aquifer's upper and lower zones; 

15) based on the findings and conclusions of the Division of Water Resources and the District, 
the well is constructed to allow only withdrawal of bank storage water; 

16) the drawdown limit in any zone, shallow or deep, will not exceed ten (1 0) feet at a distance 
660 feet from the point of diversion on either side of the Little Arkansas River; 

17) within seven days after the pumping of all bank storage wells has ceased, the water level 
in each bank storage well, or monitoring well located within 100 feet of the bank storage 
well, will recover to an elevation equal to or greater than the water level elevation 
immediately before the bank storage well began to pump, adjusted for any regional 
groundwater level changes not caused by pumping of the bank storage well; 

18) the naturally occurring and artificially induced rate of infiltration from the bed and banks of 
the stream when bank storage is occurring will be sufficient to meet the following 
conditions: a) equal or exceed the authorized rate of diversion of all bank storage wells, b) 
prevent impairment caused by all bank storage wells, and c) prevent groundwater mining 
caused by all bank storage wells; 
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19) the total pumping rate of the seven bank storage wells shall not exceed a maximum of 
7,000 gallons per minute; 

20) the well shall not be operated during baseflow conditions, and operation of the bank 
storage well shall be subject to measured streamflow at the Highway 50 (Halstead) gage 
equal to 57 cfs plus the authorized rate of the bank storage withdrawal well. Further, the 
operation of the well when combined with the maximum authorized rate of 7,000 gallons 
per minute for all seven bank storage wells is subject to measured streamflow at the 
Highway 50 (Halstead) gage equaling or exceeding 72.61 cfs; 

21) the applicant shall submit a water level and water quality monitoring plan for review and 
comment by GMD2 and approval by the Chief Engineer, DWR; 

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

23) water level monitoring at the bank storage site shall be automated with a frequency not to 
exceed six hours; 

24) the applicant shall submit a well field operation, monitoring and reporting plan for review 
and comment by GMD2 and approval by the Chief Engineer, DWR; 

25) the operational plan shall include utilization of monitoring wells and the stream flow 
monitoring gage in an automated system; and 

26) bank storage diversion quantities, aquifer injection quantities, water level data and water 
quality analyses are reported to the Division of Water Resources and the District each 
month for the 151 year of operation, each calendar quarter for the 2nd year of operation, and 
annually thereafter by March 1, of each year. 
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Figure 1. - Equus Beds Groundwater Management District No. 2 
Aquifer Storage and Recovery Project Map 
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EQUUS BEDS GROUNDWATER MANAGEMENT DISTRICT NO. 2 
313 SPRUCE • HALSTEAD, KANSAS 67056-1925 • equusbed@ink.org • VOICE (316) 835-2224 • FAX (316) 830-2210 

August12, 2004 

David L. Pope, Chief Engineer 
Division of Water Resources 
Kansas Department of Agriculture 
109 S.W. 9th Street, Second Floor 
Topeka, Kansas 66612-1283 

Re: Application No. 45576 - City of Wichita 

Dear Mr~ Pope: 

The referenced application was reviewed by the Equus Beds Groundwater Management District 
pursuant to K.A.R. 5-22-12 . The application was reviewed using the District's Revised 
Management Program (effective May 1, 1995), and Rules and Regulations K.A.R. 5-22-1 through 
5-22-12. Copies of the District's Application Review Information report and the independent 
consultant's project report are enclosed for your information. · 

Additionally, a draft copy of the proposed Memorandum of Understanding (MOU) between the 
District and the applicant has been enclosed. The District Board of Directors and the City of Wichita 
have conditionally agreed to t~e terms of the MOU, and a copy of the signed agreement shall be 
submitted to the Division by September 15, 2004. 

Based upon the review findings, the provisions of the proposed MOU, and comments from the 
Board of Directors, the applicant and the public, the District recommends the application for 
approval subject to conditions that: 

C
-1) the basin storage area shall be defined in compliance with K.A. R. 5-1-1 (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; 

2) 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; 

3) 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; 

4) 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 as 
shown on figure 3; 

the index water levels are established in compliance with K.A.R. 5-1-1 (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; 

6) the highest index water level shall be limited to the predevelopment water table measurement 
or computed gradient based on KGS Bulletin 79 data and 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; WATER RESOURCES 

RECEIVED 

MICROFILMEIJ AUG 1 6 2004 358 



David L. Pope 
August12,2004 
Page 2-

the lowest index water level shall be determined per K.A.R. 5-12-1 (b)(2) 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) water level monitoring data from index well no. 2 shall be used to compute the water balance 
and determine recharge credits for the proposed ASR application ; 

9) 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; 

1 0) 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; 

11) 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, further passive recharge shall not be 
considered as inflow and shall be excluded from water balance calculations; 

12) 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; 

13) 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; 

14) determination of recharge credits for the proposed ASR application shall be computed through 
water balance methodology utilizing index data from water budget accounting unit nos. 1, 2, 3, 
4, 5 and 6, and credit for passive recharge shall be prohibited; 

(

1,_,5) a monitoring well network is installed at the applicant's expense to monitor the aquifer storage 
and recovery site as shown on Attachment 45576-A(r), and shall include existing monitoring 
well site IW02; 

16) the monitoring wells are drilled and completed at depths correlating to the upper and lower 
zones of the aquifer for water sample collection, water level measurements and testing 
purposes; 

17) the monitoring well sites are completed at spacing distances within 660 feet from the recharge 
and recovery well; . 

18) water level monitoring at the recharge and recovery site shall be automated with a frequency 
not to exceed six hours; 

(
9) befo_re insta.llat.ion of the proposed ASR .well, the applicant shall submit~ water !evel and water 

quality mon1tonng plan to GMD2 for rev1ew and comment arid to the Ch1ef Engmeer, DWR for 
~approval; · · 

20) 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, and temperature; 

21) the proposed ASR well is equipped with water meters to separately and accurately record the 
total flow of water injected and diverted from the ASR well; 

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

. ~~~::::~=---)> .the use of the proposed ASR well is authorized by the Kansas Department of Health and 

J Environment as a Class V UIC well and minimum water quality standards for effluent are 
e)L approved by the Department for organic and inorganic compounds, Pev.J~i~ f'H!~cs~laSthe 
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water recharged to the aquifer through the ASR well shall comply with the source water 
regulation K.A.R. 5-1-1 (sss); 

24) 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; ------
1"1.0 ""' 25) the quality of recharge water injected into the aquifer through the proposed well shall not 
p Jl.1 ~ ~degrade the ambient groundwater quality in the basin storage area; ·. 

·---- 2 6) to establish baseline ambient groundwater quality prior to bank storage withdrawal, water 
quality analyses shall be completed at the applicant's expense for samples collected from: a) 
domestic wells located within one-quarter mile of the proposed aquifer storage and recovery 
well, b) the proposed ASR well, and 3) all monitoring wells located at the ASR site; 

c_:: 
'•. 

27) the recharge system is constructed, operated 0 and monitored to prevent groundwater 
contamination; 

28) the applicant shall provide to the District a final report containing a description and scaled map 
of the as-built aquifer storage and recovery system; 

29) 

30) 

the diversion quantities, aquifer injection quantities, water level data and water quality analyses 
are reported to the Division of Water Resources and the District each month for the 1st year of 
operation, each calendar quarter for the 2nd year of operation, and annually thereafter by March 
1 , of each year; and 

the operation of the proposed ASR well shall not impair existing water rights nor prejudicially 0 

affect the public interest. 

Please contact me should there be any question regarging the District's findings or 
recommendation . 

A District decision may be appealed to the Distrid Board of Directors by submitting a written petition 
to the District office within 30 days from date of this notification, pursuant to K.A.R. 5-22-12. 

Sincerely, 
EQUUS BEDS GROUNDWATER 
MANAGEMENT DISTRICT NO. 2 

~ j~ 
Michael T. Dealy, L. G. 

0 

Manager 

MTD/DRK/rk 
Enclosures 
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APPLICATION REVIEW INFORMATION 

NAME CITY OF WICHITA APPLICATION NO. 45576 
ADDRESS 455 N. MAIN STREET APPL. NEW 

----'W'-'-'-"IC::....:...H"'"'""IT.:...:.A...:..I-.!..K=S~6::..:.7-=2=02""------ COUNTY HARVEY TRACT SW-SW-SW 
WELL LOCATION S 11. T 23 R_]_W 
QUANT 1000 AF RATE 1000 GPM 
WELL SPACING D=680', ND=2044' 

ISSUE: The application was 
filed for an aquifer storage and 
recovery well for the City of 
Wichita's Aquifer Storage and 
Recovery system. The applicant 
proposes to recharge water to 
the Equus Beds aquifer through 
the well 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. 

BACKGROUND 
INFORMATION: 

JUL 3, 2003 - The applicant 
filed application no. 45576 for 
permit to withdraw water for 
municipal use as part of the 
Aquifer Storage and Recovery 
system. The application 
proposes the diversion of 1,000 
AF!Y at a maximum diversion • 
rate of 1,000 GPM, from a 0 
proposed aquifer storage and 

• 

• Proposed Well 
• Non-Domestic Well 
® Domestic Well 

• 

12 

® • 
@) ' 

@ 

• -• 
0.5 1.0 MILES 

• 

N 

recovery well located in the Southwest quarter of the Southwest quarter of the Southwest 
quarter of Section 12, Township 23 South, Range 3 West, Harvey County. The proposed well 
location is more specifically described as being 69 feet north and 5,212 feet west of the 
southeast corner of said section (figures 1 and 2). 

FEB 11, 2004 - DWR requested that the District review the application and make 
recommendations. 

FEB 13, 2004- The District requested an· extension of time to submit recommendations on the 
application to allow review of the application by the Board of Directors. It waR.cE.rsuested that 

WATER RESOU 
lVliCROFILMEDRECEIVEO 
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the time to provide recommendations be extended for 120 days. Copies of the extension 
request were submitted to the applicant and parties of interest who submitted letters of concern. 

MAY 13, 2004 - It was the consensus of the Board of Directors at the May 11, 2004, meeting, 
that an additional 90-day extension be requested from the Chief Engineer, DWR, to provide 
recommendations. The additional time would allow for application review by the Board's 
consultant and the scheduling of a public meeting. Copies of the May 13, 2004, extension 
request were submitted to the applicant and parties of interest who submitted letters of concern 
to DWR regarding the proposed applications. 

JUN 7, 2004 - The DWR approved an extension of time until August 13, 2004, to allow 
additional time for application review and recommendation. 

FINDINGS: Application no. 45576 is subject to the Aquifer Management Program and District 
Standards and Policies, effective May 1, 1995, and Rules and Regulations K.A.R. 5-22-1 
through K.A.R. 5-22-12. 

Application no. 45576 is subject to the installation of a water flowmeter in accordance with 
District Metering Regulation K.A.R. 5-22-4a. 

The proposed use of water is for municipal use associated with the applicant's aquifer storage 
and recovery (ASR) project. The applicant proposes to recharge bank storage water from the 
Little Arkansas River into the Equus Beds aquifer through a proposed aquifer storage and 
recovery well. 

The applicant's proposal for aquifer storage will consist of a basin storage area underlying an 
area approximately 92,720 acres in size (figure 3). The following Division of Water Resources 
regulations as defined by K.A.R. 5-5-1, shall apply to the ASR project: 

(b) Acceptable quality surface water - surface water that will not degrade the quality of the 
groundwater source into which it is discharged; 

(e) Aquifer storage - the act of storing water in the unsaturated portion of an aquifer by 
artificial recharge for subsequent diversion and beneficial use; 

(f) Aquifer storage and recovery system -the physical infrastructure that meets the following 
conditions: 

(1) is constructed and operated for artificial recharge, storage, and recovery of source 
water; and 

(2) consists of apparatus for diversion, treatment, recharge, sto_rage, extraction, and 
distribution; 

(g) Artificial recharge -the use of source water to artificially replenish the water supply in an 
aquifer; 

(k) Basin storage area -the portion of the aquifer's unsaturated zone use for aquifer storage 
that has defined horizontal boundaries and is delimited by the highest and lowest index water 
level elevations; 

(I) Basin storage loss - that portion of artificial recharge naturally flowing or discharging from 
the basin storage area; 

(oo) Index water level - water level elevations established spatially throughout a basin 
storage area to be used to represent the maximum volume of a basin storage area, and 
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storage available for recovery based upon accounting methodology, and conditions of the 
permit; 

(hhh) Recharge credit- the quantity of water that is stored in the basin storage area and that 
is available for subsequent appropriation for beneficial use by the operator of the aquifer 
storage and recovery system; 

(sss) Source water- water used for artificial recharge that meets the following conditions: 

(1) Is available for appropriation for beneficial use; 

(2) Is above baseflow stage in the stream; 

(3) Is not needed to satisfy minimum desirable streamflow requirements; and 

(4) Will not degrade the ambient groundwater quality in the basin storage area; 

(iiii) Water balance - the method of determining the amount of water in storage in a basin 
storage area by accounting for inflow to, outflow from and changes in storage in that basin 
storage area. 

Based on Kansas Geological Survey methodology for optimum monitoring well network design, 
the basin storage area was sub-divided into of 38 water budget accounting units, each 
comprised of a four square mile area (figure 3). Each unit consists of a monitoring well site 
utilized to obtain index water levels, and water quality data. 

The proposed ASR well is located in the SW-SW-SW of Section 12, Township 23 South, Range 
3 West (figure 4), and at a point near the center of basin storage unit no. 2 (figure 5). 

The proposed well is one of three aquifer storage and recovery wells centralized in basin 
storage unit nos. 2 and 5, to be implemented as part of Phase J of the ASR project. The aquifer 
storage and recovery wells are identified by the applicant as RRW-1 through RRW-3, and 
proposed under application nos. 45567, 45568 and 45576 (figures 2, 4 and 5). 

The applicant's proposed aquifer storage and recovery system is an effort to meet the City of 
Wichita's projected long term water demands, and to impede the movement of saltwater 
contamination plumes from the Burrton oil field area and the Arkansas River. 

It is projected that the recharge of bank storage water to the aquifer will raise water levels in the 
basin storage area creating a change in hydraulic head that will retard movement of saltwater 
contamination. 

The proposed ASR well is located one mile east of the Burrton Intensive Groundwater Use 
Control Area Boundary (figure 6). Saltwater contamination plumes with chloride concentrations 
greater than 250 mg/L, are located southwest of the proposed well site (figure 6). The nearest 
saltwater plumes are in the upper (depth 66 feet bls) and middle (depth 152 feet bls) portions of 
the aquifer located approximately 1.8 miles southwest of the application and moving to the 
southeast. 

The proposed quantity of 1,000 AF!Y, to be diverted at a maximum rate of 1,000 GPM, would 
allow the withdrawal of water for a maximum period of 226 days, when aquifer storage and 
recovery conditions are met. 

The District Board of Directors, by approved motion recommended to the Chief Engineer, DWR, 
revisions of Article 22. The proposed changes included a provision to Safe Yield regulation 5-
22-7, stipulating that applications not subject to the Safe Yield Regulation shall include 
applications for aquifer storage and recovery wells. 

Under the proposed application only the water stored in the basin storage area shall be 
withdrawn for beneficial use by the operator of the aquifer storage and recoverY system 

WATER RESOURCES 
127 \\Server\c-drive\MSOFFICE\lft;!ElJ;lB'SXkiR.1h#45576rvB.doc 

8/12/2004 

363 



(recharge credit). The availability of the recharge credit shall be determined based on the 
index water levels and water balance of the basin storage area. As a result of utilizing the 
recharge credit water, the aquifer's safe yield balance would not be affected. 

The application complies with Well Spacing Regulation K.A.R. 5-22-2. The Division of Water 
Resources advised that two responses were received from the well owners contacted within 
one-half mile of the proposed well site (exhibits A and B). 

The application complies with the ReClamation and Recycling Policy 9007.6, which provides 
that groundwater users are encouraged to: 

a. anticipate future water demands and needs; 

b. assess dptions for development of new water supplies; 

c. embrace a philosophy that the groundwater user has a responsibility to maintain, 
manage and restore groundwater resources; 

d. endeavor to initiate cooperative water reclamation and supply projects using water which 
has been treated, purified and reclaimed to recharge or store to meet future water 
supply needs; 

e. embrace the concept of continual recycling of usable water; and 

f. cooperate with the District to investigate means to supplement groundwater resources 
by improving recharge, preventing its deterioration and seeking means to import water. 

Hydrologic and geologic data indicate that depth to bedrock is approximately 129 feet below 
land surface (bls). Depth to water is approximately 35 feet bls and saturated thickness 94 feet. 
Regional groundwater flow direction at the proposed well site is southeast. 

The lithologic log of the proposed well site indicates that the aquifer is comprised of alternating 
sand and clay layers (figure 7). The clay units range from 1 to 31 feet in thickness. The sand 
units range from 4 to 15 feet in thickness, with the 15 feet thick unit located from a depth of 109 
to 124 feet below land surface. 

Water level data has been recorded by the District at groundwater monitoring site IW02 located 
within 100 feet of the proposed ASR well site (figure 4). Water levels recorded at the site 
during the period of record from October 2001 to April 2004 (figure 8), indicated that a perched 
water table existed at a depth of 26 feet bls. Water levels ranged from 4.07 to 10.07 feet in 
IW02A (total depth 26 feet). Water level data for IW02C ranged from 33.68 to 53.27 feet (total 
depth 95 feet) during the period of record. The IW02C lithologic log reported that depth to 
bedrock was 149 feet bls, with the lowest sand unit from 75 to 115 feet bls. 

The application's proposed well depth is 124 feet bls to be completed in the lower portion of the 
aquifer. Proposed well construction specifications were not submitted with the application. An 
example diagram of recharge and recovery well construction was included in the applicant's 
demonstration project report (figure 9). 

The applicant proposes to install observation wells for groundwater level and water quality 
monitoring at the site. The quantity and quality of source water recharged at the site will be 
monitored. 
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STAFF RECOMMENDATIONS: 

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

1) the basin storage area shall be defined in compliance with K.A. R. 5-1-1 (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; 

2) 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; 

3) 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; 

4) 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 as shown on figure 3; 

5) the index water levels are established in compliance with K.A.R. 5-1-1 (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; 

6) the highest index water level shall be limited to the predevelopment water table 
measurement or computed gradient based on KGS Bulletin 79 data and 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; 

7) the lowest index water level shall be determined per K.A.R. 5-12-1(b)(2) 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) water level monitoring data from index well no. 2 shall be used to compute the water 
balance and determine recharge credits for the proposed ASR application; 

9) 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; 

1 0) 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; 

11) 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, further passive recharge shall not 
be considered as inflow and shall be excluded from water balance calculations; 

12) 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; 
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13) 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; 

14) determination of recharge credits for the proposed ASR application shall be computed 
through water balance methodology utilizing index data from water budget accounting unit 
nos. 1, 2, 3, 4, 5 and 6, and credit for passive recharge shall be prohibited; 

15) a monitoring well network is installed at the applicant's expense to monitor the aquifer 
storage and recovery site as shown on Attachment 45576-A(r), and shall include existing 
monitoring well site IW02; 

16) the monitoring wells are drilled and completed at depths correlating to the upper and lower 
zones of the aquifer for water sample collection, water level measurements and testing 
purposes; 

17) the monitoring well sites are completed at spacing distances within 660 feet from the 
recharge and recovery well; 

18) water level monitoring at the recharge and recovery site shall be automated with a 
frequency not to exceed six hours; 

19) before installation of the proposed ASR well, the applicant shall submit a water level and 
water quality monitoring plan to GMD2 for review and comment and to the Chief Engineer, 
DWR for approval; 

20) 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, and temperature; 

21) the proposed ASR well is equipped with water meters to separately and accurately record 
the total flow of water injected and diverted from the ASR well; 

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

23) the use of the proposed ASR well is authorized by the Kansas Department of Health and 
Environment as a Class V UIC well 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 well shall comply with the. 
source water regulation K.A.R. 5-1-1 (sss); 

24) 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; 

25) the quality of recharge water injected into the aquifer through the proposed well shall not 
degrade the ambient groundwater quality in the basin storage area; 

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

27) the recharge system is constructed, operated and monitored to prevent groundwater 
contamination; 

28) the applicant shall provide to the District a final report containing a description and scaled 
map of the as-built aquifer storage and recovery system; 
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29) the diversion quantities, aquifer injection quantities, water level data and water quality 
analyses are reported to the Division of Water Resources and the District each month for 
the 1st year of operation, each calendar quarter for the 2nd year of operation, and annually 
thereafter by March 1, of each year; and 

30) the operation of the proposed ASR well shall not impair existing water rights nor 
prejudicially affect the public interest. 
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Figure 1. - Equus Beds Groundwater Management District No. 2 
Aquifer Storage and Recovery Project Map 
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Figure 3.- Basin Storage Area Map- Application No. 45576 Site Map- SW 12-23S-3W 
Prepared by: Equus Beds Groundwater Management District No. 2- 06/30/04 
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Figure 4. - Application No. 45576 Site Map - SW 12-23S-3W 
Prepared by: Equus Beds Gr«;>undwater Management District No. 2 - 07/06/04 
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Figure 5.- Basin Storage Area Accounting Unit Map- Application No. 45576 Site Map- SW 12-23S-3W 
Prepared by! Equus Beds Groundwater Management District No. 2 - 06/30/04 

A 

/ . . .. 'f~;;(, ;~,;i~_ '1•, 

'! ... 

,i:, __ _ 

' 
.:...:;) 

·.:.:\; ..... "" 
-~ 
-~\ 1't}I;:·~l~~{ 

! ··. . .. ' r,_ I..:...: 

,, 
... .-,.~~~ 

::a 

rcur:f~~ 
A 
A 
. A. 
-:-· 

I 

l 
_\ 

IGlJOA 
...... ~ -.. ~.:..:'~-----

I_ 

m AJ'j-r.~-;-
o :::o:~'.i! 
mmvc 

ll 

. ·_-.:.:.~_;·· 

--s- I 
-~,"' E; .. A 

····;j_, 

Z'tJ -...... 
A 

< (/JQ,-..:.;....:: 
mOl .:\., 
0 c:; ' _j ···.J. ~ I ;;· ; .· I ' . 

0

AJ_ \ .. .:--. . · •.. ,_....,.,~,, ,,,, .. ~-~, ,, ,,,:·,~ ((,,,, .H j, ,-., .• ,.,w·· . 
... f -'~' . . • ·'' II I II II H·' 'I 

rn ·•· "'· · · -· 

(/) i'. 
.' ~--· ... 
-·'; 

\ .--:,!.1 • 

~· '•l( 

l;'r"u:~k 

-... 
... ·. :::t:' . ! , ... -. · .. 'IW 08 ·~ 

\ ·····~'~<i·. "-·:· t:.~-- --
3:;; 

1·:···;...., ... 

A 
. '1. 

• • 
A 

11 
A =~ 

A 

T (J 1'1 ·r·. 
!9 1-1 I I .j I I I 

A 

~~ . !•i 

.. 

?.::. :~~--

.A 

A 

_ .... _'' 

1, ~-~ 

·,_ 

c:.-: 

'..&:"' 

A i-; ··,_. 

A. 
f 

A 

'-. 

A 

~roposed bank storage well 

:< 
A. 

.. ~' ·-

A 

_I 
. \. ,· .. -· 

1 .. ~~-·-

Proposed aquifer storage and recovery well 

Non-domestic well or baseflow node 

0 Monitoring well 

,1·&.:.-· 



i-' 

*"' i-' 

w 
-1 
-1 

j• , , "• , , " , , , "' _, ··-o -· ·-· • - """ '"" :" . • : ~ uu• ow u• I l :. ,;)~'·! 
': .... l 

-:--r ?~ :.: ~ .. .J_ 

...... 
-.. , Jl..~---- ... 

;; .. _·:• .. ~r-:-~:~¥·:~~~:rf~--
;:r,/ R ~ ;:-o ·{~ ~r .,:.,., • · - - __ -_;_.,., ~m-'-_- --~·::---

--.1------ J. ·.-. :.k .. , . _. :>,.,--:A-" 

. ,, ~-··· .. f-: ~l.:\ 
':':~-:

),! ' . 
! ...... . . 

.~_.: -··, ,"· 

.. ·-

-··-·· 
-"" -I I . .t~:.l·~-

r· 
; 'i:'·r.;, 

.: .. 
~- .' . ,·: ,·h • 

' .. 
. .., . ~-:·-U::.l ~l : __ J,. 

.. 
:;~1 .. 

·I' .. -~-. \ ~ 

i t· '.l H --1- .. T~ 

I .. I 
I_ 

I 

-~·-,! 

-; ... -
-·' -\ 

j._ . 

! 

~~?~_-[ 
- .. -L .... 7 

- (_ ·=-""~ _ _. 
t..,.._ __ 

·~k-

1 . ::._tj: 
,-

I·'. ... -._, 

I· 

.. .. 
-~~:.;:....-~ 

_i1 ··~:; -l' 
.-

',:•'.~'\ : .; :. "j) \ .. ;j 
. . 
't.;:~ 

~-· 

i•:_~---·~ .. 

-.I 8 

~~{ ·:._ 
:.•l~ ~.;.,;': ... .. .. 

.Ji' 

A 

[" 
.4 Jl.. ~ ;JI.. 

~·- ... c~~~,~~~~, 1 - -·· ~ 
. I J.. 
'·I 
1
- . ·-

1 " ', .4 !·· ~• 1 , ·:··. ~:_>~ 

.. 
.. ·;:; ~ 

.t.:':. 
I :.... 

.. :. \. 
. ··~ 

<":\ 

_... I . 
--::;- -- --- - .. --~--~ ... N· l Ill ; - • .. ~ · \ •• __ 1·',. 

8
--- . -:·-

···· ·. ' 'l··· ·.·· upper · ··· 

r;\ ··-· :~.-~~ .... -~ .. L .. . .. ·: .. ~··.,.~.~·'·~~ , ~-. 
-I middle I ' ---., .. ,,"'" ' ' · ,._ 

'-.1'' h·· <.,:,_ . .1 • • • • • Upper sal,twater contamination plume ~? -- ,,. • ' i '--··-:.:·-.---- ~' /, 

::;2~:~ 

• ·., ,: 1 ". , ,l - - Middle saltwater contamination plume 
r. c 1 - Lower saltwater contamination plume ", ~: t ~--~~~ -.-.-

-.4 

:~~:7;~;~~-·-~· 
.· -- ·I 

<: 
('--: 

-. -. ~~;~~'"'t 
Jl.. ~ 

'· 

1(:....: 

-.. -'-''1"~~-· ~ River gage 
: ··J 
:,·'·+·': • Proposed bank storage well 

;-·~~ . 

I 
-- ._,_., l 

_.»-o< ... ,.:.,.,'~t.. ~' 
- -.~-~';" 

,.~;~0~ f 
II 

Jl.. 

ll§l 

Proposed aquifer storage and recovery well 

Non-domestic well or baseflow node 

Monitoring well 



~·' .~ 

~ 
(J 
~ 
0 
~ 

~ 
tn 
t1 

I-' ..,. 
N 

)> 
c 
GJ 

f-' 

~ 

r--..:> 
= = ..p. 

<:;.;! 
--.] 

00 

~ 
-1 

;;am 
m::u 
o::u 
mm 
::;;C!J 
,:no 
oc 

:::0 
0 
m 
(fJ 

~3 :59:1:5 WAYEtl. WELL R6CORD F(>(<'o\ \WlC-5 KSA S2A-121::2: It> No. RRW-1 
~ ~ocA-'ti::>J< OfWAr;;R WeiX: Fr~c.~"in Towl\~1'11> N•Jl\~$r 

CourJ.t- : Hai\'61{ Srfi .,. SW ,.... SW ,..... r 23 S 
Ols;blica llnd rr.lt~tiOll ~r(Jm tuui:~Gt 161M Of' c:Jt.r a.tic&:11 !Hf!J~rui at \I\..:& lilt l~tod whhin ~'? 

~'da\Oty31/i mloo """laoo 2ITI("" norll>of6urr1<!rl 

f!.JWA'l'ef'lw<:LL OWN~R: City<>I"Yil~ 
Rl1;o; SL A<1~1'¢'U, EX>• :It ; ~~N-~ lk>ard ol ~licul<uro, Ol•l•lun ofWawr R~$-Out<O$ 
C'lro eu-..:ZIP C<ld< • l'>ki'Jtli.KS G~20~ l>.p~lC.~onN~ml;>•r. 

~ l~~·~~;I~Wffifr:- OES'TH OF· CO'-!PLETED'I'IUL,,, ..... J~ .......... 1L l>l£\I ... TtOJ<: •• ~~ ............................................. . 
AN • Do>,¢>44}0ro\>l'dwbtoor·e<"IO¢!.o"'¢«><!1 ·~ :1' ft.-~ .tt N ........................... . ........................ :ill. .. ........................ . 

- l · ; Vo'Gl.l'SS-'tA~ICWio."ts;..LEVSL.~~.n.~~~ediNI~com""•uro4""rn<lld• yr ......... : ......................... .. 

__ Jw ____ N=' _ ~=~t d~Jtto: Well wu,or wa~ ~-~-~--··~·-·-·· fL ;a.J't.Qr -·-·~·~·*-·-·---· M.uit ~P.-'-~.il -······-··•···~· gpm i I j I J i Eot.VIald ...... : ........ gom:W•Jivr.otorwioL .......... ,.. ...... u .• ~.<~r .................. ,. •"""'""rr~<ng ................. ~ont 
~Ci'V"Itot+ Oi:.rtri~f.~, ..... :? .. ,, ,, .. In-, ~ ,.., ...... ~. J~9 ............. J'(.. ~nd~--~-·~·····¥·--······-·····- ln. to--····-······--·-·· n. ! w 1---:--+--:-------l e \'.R\I'> .... TEI\TOJIEUIIEQAA: <> P<b$c"-..ot<Uni-J 0 Aio-e<xl<li'.ioo~ H ~~ ...... 1 

I ~1;; ~ FOO<ilo< 0 (litro<l<;l-... t.or~#f ~ Oa...,lari.... I~ O<hc<-f'P<»fy-.,1:-w) 

~ ~IIQ•teo • tr.:>.nlll>< 7 Oomos<>::Q.,..n·a~n) @--~well 
Wat .s.cl'lo.-''ticalro.,e~ $Orrpl• !1~ lcr Oop.:artma~ Ycc ,, , ....... c .. , Nb ~-·:d.._Jf yct.ir: .. mOI<I&)'I'Jffi U~tila wu. Sull· 
mt10o<t W~larWoll'llhlnlo-cloo_., 'l'c* Nt> ...f 

I I I --S.~-- --SE-
t I 
I l 1 X 

~ 'rVI>t: Of' 8L.AJ<K C...SJNO IJS~O: G W~ II= ~ ~tl() CASING JOltfrS: G1<J•d .......... Cl.nfltPOd ......... . 

·1 S<.4l ~ -(Sill a A>tMm..c.m.nt g tmxt<""'"'r!>Ci"'-"l w-..... --------;z--------·-
@s-..oc ~ASS 1 ~ ........... -................................ T"'"""~ .......................... . 
Bloo• eo..-.o dlfun·~ 2 .,_ ., 8-4 n .. 01~ ln. to tt., Oia ... "' ~ 
c .. r~ halr;t>r •bow ,.,~·;.;;:;-~~~--....... :%.( ......... i:.::·.;;;;~;;.. -----·--·_;;(5·---- ....... ii;~;;n::·vi~ri U> • ....,.;;;·;,:;;;;,r.;;;:;.;" ---:154 .......... .. 
rvM oF SCF1E£J~ 011 f>EAF00.::Y~o~·,:;,::;.-;~~L: .................. (.:!)'~.............. t.(J ~m .............................. . 

l Sk-c< ~ lllo"'-'~ool 6 l'b<.<l;lol* 8 RJ.IP{SR) t1 O<lw:><{s~l • ••n~••••~-~-~ 

:sa~&;'), -4 ~QJ»Ci. s COn;tel.ttliljl It .AB$ 12· J<ila-.,oltrkld~M-4e) 

SCJ:I.E:ENOFlPERFORJ..TtONOPEWI'<GSARE: ~ <'O>OJ:><Xl•~r•p- ~ S...<vl 11ll<nt(<90nhol<) 

' ~...OOO·ulot {!)t~if'dbf 6 VF.n-wrl'~;.M --; ~,.~ 
l ~s>.,/Ju < K·~~ '1 To-o;h~ tD Other~} h. 

s.cRS:af·PERFCS.A.lE-o.»-u:ERV;.u: From 84 rt. to 1.24 • ... 1=r0om ·······n~tr;··H·····~-~····-~~--·--~---- &1. 
rrom .......................... It, 10 .............................. Ftoc:> .......................... lt. U> .......................... fl. 

Go1A\"a.P,I,{)l( INTEI\VALS: ~rom ............ $ ........... it. tO .......... 'i"«i ........... ~ .• frarn ........................ ,.. fl.lo ....................... ... ~~-

. rr<>llt:::::::::::::::::::::::: rt.ro:::::=:::::::::::::::: a .. "'~ ::::::::::::::::::::::~ iL w ::::::::::::::::::::: 11. 

~ CillO!JT ~lArERIAL: NcbldmOnl t ~m«oo(ii'W; 

Grotrl1nl.Crvt~Jll:: :F'rorrt ft. to 
Vlllotl•llic r..arucat ~;~;;-:;i'~;;ibio ooma.·;;...,;~~~~··· ... 

1 ~lc w.to. • lhl•to"no>i 

s;,......,...,.,. ~ c:.-..1>001 
YtuJM.'<# --.. .,.,.. e s- Pi1 

0\tod;on '""" ....,n 

~ ~blni!e-

tt .. From 

1 f'il¢')! 

6 S..~llO!Ogox,.n 
OF~ 

-<: 0\ho; .. !i'!':'!~~-~~-.................................... . 
ft.IO rt,. FI<Hn 0 n.lo ~ I< 

I<> ~p:.;~~.... .. ......... iti~\*:olod;:;;;,:.;~.,--.... 
11 fil<lltiQ'OQO ·~ ()l-~ ....... 

~~ F-$W+9" 

1~kl~·~ 

H<ow rn~ny'1>o17 

Ill- D:h<r (..,ocifr 1>6-.;.,-) 

---~-~-~ ........................ .. 
ff;:~ TO I..ITHOlOGIC LOG- fllO).! TO f>LUGG-IHG ltrr!ORVALS 

0 3 1'r:o;>S<:il ,~ 100· Cl:>y~ IJ<I!:<!n, Mid 
3 13 etav. br<>Wn, s:mcty, <o~~ 100 124 SaM.@~ lo \<91)' ~ ..,;~ 119''¢l.l\M) 

13 17 O;Jy, rodd"-11 t<ovm. =>:tv. soli 124 129· Clay, !!:ali: Qf1W 

17 Z1 $::!rod coorsn to YOry ~.I=<! 129 140 &We. bta.X. h:)<d 
27 53 ClaY. IBn han:l 
~ S2 S:.roci.=it>""ryfir>O.Ioo:te 
1)2 ~ Clav. orooo. ~at<! 
(1.1 76 S;JI>;f, ~ itr\-Q<Yftr>O. to<:«>. cl¢::>o 

7.6 n Clav. orll<!n. hard 
T7 8Z s:irod.~<Wto\-Qry~mwll11~-ol,fif'l0-.~. 

~ .. 
t:G I 111 I ClaY. ~ntllo. ~a rd. rsand ·~~k at 9li' 
91 I 103 I s.>rod. 0»"'.-e-to ~ry ~""' wlltl <P>'tl.lil>¢. ~=<~. 

t:i<>an 

~ CCi'l~AAt'IOA:SORl.JoJ11::01\To£J't$Cti>.\'!J'JC:~,'I'rcirf: '11-i.wa&H•ol"""~ i~~""""'..rrudild ,Of (J}p~ ...-MI~j'-""<!~l)hQ'-
CO<IIp'41od <>n (<Mid~,;,) .......................... : ..... ~~~.'!:~ ................................ 0<>41h<i ~d ;ow• ~• 11>< boa ~-r;:;' knoow~o~._., anlf f.l<•n..:oc 
V/~torWI>2C<>nlf&cfot'l i;;o:,on141 NQ 1l!S . This W•torWoll RocOrd MI.~ oompl<'lled en [rnbl~yJ:,rJ ~.... . 
u~.,.-...,. bu!!lt>< .. Mm• ol Dal1:.!t -~:&it'~i""""""'"j;;,;·---- l>J{~l¥tv-) ........ .·•· · ' • ., .• ., ......... .. 

NSTI!I,>;T~~:I.'IO,_,..,.to'~I~OI<I.&fW'P>lf.l.Sf/ll.\:l:r<r.dfli!!.!.~'Y•~~~ht!PIO..-«;i:"'r>t"""'-S<o-.:1"""'""'"941"'1<1uuo•;ort:noOctl'lo>lzn> 
~"'-'"'"o;ll'/.o .... J~,I<J-~I.l~7o~SI-C.ll<o>4""'bYU;;r;R11iJ;U..0'6NE>l..,;-.-_..,..r<'-',..,._f'<oelli.:.l'ot .... ~-

Figure 7.
Application 
No.45576 
Lithologic Log 
for Test 
Well at 
Proposed AS R 
Well Site 



C\1 
0$: 
$:M -;a: ..... ~ 

·- CJ) 
CJ)M 
O')C\1 
s::::l-
lo- ~ oN 

..... T-
. , ·-

'1'1" .'· '. 

0 

.... lOili 

\ 
~ 

\ 
~ • 
\ 

~ ~~ 

" " ~ )1 
/ 

/ 
~~ ~ 

\ 
~ ~ 

\ . 

~ 

~ ~ 
J 

I I 

~ ~ 
I 
I 
I 

~~ d• 
bl 

I ... 
0 0 0 0 0 
.,- C\1 C0 -.:;:t l.() 

(s1q laaJ) JalBM Ol Lndaa 

143 

I-

t-

t-

-

t-

-

t-

r-

-· 

r 

' 

I-

-

0 
<.D 

2/23/2004 

12/23/2003 

I 0/23/2003 

8/23/2003 

6/23/2003 

4/23/2003 

2/23/2003 
Q) ..... ro 

12/23/2002 
0 

I 0/23/2002 

8/23/2002 

6/23/2002 

4/23/2002 

2/23/2002 

12/23/2001 

I 0/23/2001 

co 
Q) 
1... 

::J 
0') 

u: 

0 
C\J 
0 s . 

T 
<( 
C\J 
0 

~ 

t 

--Q) Q) 
Q) Q) 

'+- '+-

C.DLO 
NO'> 
II II 

..c..c --o.o. 
Q) Q) 
QCl 
<X:() 
C\lC\l 
00 

~~ --
379 



~ 
~ 
~ 
0 
~ r 
~ 
tTJ 

"H '/) -~ 

:J 
n 
D 
-1 
::l 
n 
> 
j) 

0 
~ 

--
::' 

0 
n 

~ 
):> -l 
c:: ;om 
G1 m:::O 
1-L ():::0 

0';) 
mm 
-(J) 

r-..:> <o 
= me 

= o::D 
~ 0 m 

(J) 

w 
00 

·o 

... 

lHREAOED STEEL CAP 

GROUND SURFACE 

"' . I I - ~ ? ·-l ~·n "' ,_ 
3/~" COPPER \--...L..--
PR8..Lf£ LINE 
TO EXISTING 
1\fll. HOUSE 

OCNTCl<l TE SEAL 

FOUR +" CARBON STEEL 
RECHARGE CASING PIPES 
(TYPICAl 4 SIDES) ---...:1 

10" COLUUN PJPJNG 

a· REDEI£LCPI.IENT PIPE 

h 
I ..... 

48" TEUPORARY 
STEEL CASJNG 

m e 11!" CARBON STEEL CASING 
• NON-SELECT GRAI£l BACKFill. 

h------- NOIHUECT BACKFill. 

F.~tl+g~:::§='j;IB8"""" STAINLESS STEEL CASING 

32" BORING FROI.I 
20' TO TOTAL DEPTH ----1 

PU:::l--1-- 18" STAINLESS STEEL SCREEN 

18" ST AlNLESS STEEL CASING 00 
--SLOT ST.I.INUSS STEEL SCREEN 

t:t;=t=1 I .18" STAfNLES$ STEEL SCREEN 

SELECT GRAVEL PACK 

I•. I 18" STAINLESS STEEL CASING. 

PUIS' J . . • . 18" STAINLESS STEEL SCR£EN 

to' LONG 
9JCTION PIPE 
(5' FRCll BOTTCll 
Of Will.) 

I! . . !8" STAINLESS STEEL CASING 00 
tt ._SLOT STAINLESS STEEL SCREEN 

·. I a· STAINLESS STEEL SCREEN 
l '0: 18" STAINLESS STEEL CASING 
~ 

3/8" STAINLESS STEEL BOTTOI.I PLATE 

Fll:CHARGE WELL 

Figure 9.
Application 
No.45576 
Example of 
Construction 
Design for 
Recharge and 
RecoveryWell 

~ 



~ 
1--4 n 
~ 
0 
~ r 
~ 
tn 
tJ 

):::> 
c 
G") 

foo-L 

0':> 

['.._) 

= = ..p.. 

w 
00 
........... 

I 

. 
~ 
-1 . m 
:::u 

(:::U 
m 

•(j) 

r 0 
c §5 

(") 
m 
(/) 

Attachment 45576-A(r). 

\ 
I 
I 

---..,450 

.... I ~ I (\::-.) l\.J i.: V' J ,., 

J ' \: 

·-........ 

,· \ ·,\.::\ :J 
•,, -...., I ( \.. ,, ..... _.-\ __ ,' '-. ··-.. ·~- .... 

r ' i I 

J3 u·- .. _ 
/ .... \ 

. 
\ . 

\ ~~\ .... } ~ \~~·-·.) 

);;'~~t~·~~~1-i.'~~.~~ 

--, 
=:~-- / 
r:.; 

·J; ... ·· r 
l { (-1 

)~:7.',(.>.~~,.... . 
/' 

s1:·~l 
o\1'-:. ~? ,; 

~ 
\ 

G-:.:.J'j ·,:• ,:1 

·.;';.)-~\ ~. r.<_ 
,·\( ---r-~. 

[.~ {/ <·, ~: ·; .. ·· 
... ?< / 

~~-
,..:.~ ,_, 

.t 
. ~ 

"-·~\.. . 
~ ... __ ,.-~ 

;·· ~-.. 
. .} ..:;: 
I I··' .... · v :..: 

~..... .j··' .... , ___ ... - / 

\ ;- ·:~.--

• Proposed aquifer storage and recovery well 

Non-domestic well or appropriation .... 
D 
0 
@ 

Domestic well 

Existing monitoring well 

Proposed monitoring well 

. Attachment 45576-A(r). -Application No. 45576 Site Map - SW 12-23S-3W 
Prepared by: Equus Beds Groundwater Management District No.2 




