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

Re: Application Ne 455R7 — City of Wichita

Dear Mr. Pope:

The referenced application was reviewed by the Equus Beds Groundwater Management District
pursuant to KAR. 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
(7’ o 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:

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-

T ‘IicenSe'd surveyor or engineer, or scaled from an aerial photograph by qualified Harvey County
' Farm Service Agency staff;

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
- stor'a'ge,j water recovery, precipitation, basic data access and operational reports;

-4) a mon'i'tldr'ing 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 talculations and determination of recharge credits;

9) as‘dé‘té}mined 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(00), to designate water
level €levations spatially throughout the basin storage area, to be used to represent the
maximum ‘volume of a basin storage area, and storage availaBRAFBTRGREREN, ba&ed upon

- “accounting methodology, and conditions of the permit; RECEIVED
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APPLICATION REVIEW INFORMATION

NAME _ CITY OF WICHITA APPLICATION NO._ 45567

ADDRESS __455N. MAIN STREET APPL. NEW
WICHITA, KS 67202 COUNTY _HARVEY TRACT NW-NW-NW

WELL LOCATION § 25 T23 R3 W
QUANT 1000 AF RATE 1200 GPM
WELL SPACING D=1600", ND=1200’

B Proposed Well
® Non-Domestic Well
@ Domestic Well

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.

P> =

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
AF/Y at a maximum diversion
rate of 1,200 GPM, from a 0 0.5 1.0 MILES -

proposed aquifer storage and .

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

WATER RESO11m~r
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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. 45567 is subject to the Aquifer Management Prograrh 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 storége 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 apparatvus 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; :

(00) 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 foliowing conditions:
(1) Is available for appropriation for beneficial use;
(2) Is above baseflow stage in the stream; .
(3) !s not needed to satisfy minimum desirable streamflow requxrements and
(

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

(iiiiy 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 unit 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 | 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 8). 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 ASR application, only \}leréhﬁ’ m'@sthe basin storage area shall be
withdrawn for beneficial use by the ope ator dée/@gwfer 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 respon3|blhty to malntam,
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 IWO5A (total depth 65 feet), and IWO5C (total depth 190 feet). The IW05C
lithologic log reported that depth to bedrock was 193 feet bls.

IWO05 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.

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 theb

application be approved subject to conditions that:

1)

6)

7)

10)

11)

12)

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
quatlified Harvey County Farm Service Agency staff;

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:

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;

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;

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(00), 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 minimum depth
of 10 feet below land surface at the point of lowest land surface elevation in water budget
accounting unit index no. 5;

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);

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;

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;

the water balance to determine change in the basin storage area shall be calculated,
where total inflow minus total outflow equals the change in groun_dwater storage;

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 10, 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 GMD2 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 KAR. 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 1° year of operation, each calendar quarter for the 2" year of operatlon 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 ’
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Figure 1. - Equus Beds Groundwater Management District No. 2
Aquifer Storage and Recovery Project Map
July 13, 2004
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Figure 6. — Appllcatlon No 45567 Site Map NW 25—238 3W
Prepared by Equus Beds Groundwater Management District No. 2 - 06/30/04
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E™B SEILER, PRESIDENT DIRECTORS:
.. FLEANK:HARPER, VICE PRESIDENT JERRY BLAIN
DAVID STROBERG, SECRETARY CLARKE DIXON
‘ ) MARK WHITSON, TREASURER EUGENE GRUENBACHER -
‘.7~ MICHAEL T. DEALY, MANAGER KIRK LARSON

THOMAS A. ADRIAN, ATTORNEY NADINE STANNARD

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 No. 45568 — City of Wichita

Dear Mr. Pope:

The referenced application was reviewed by the Equus Beds Groundwater Management District
pursuant to KA.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. §-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.

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;

) the basin storage area shall be defined in compliance with KAR. 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(00), 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 availabie 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 minim Fe tp{og Q_f t helow
land surface at the point of lowest land surface elevation in water bu et RGCOHNHRE un‘t ndex
no. 5;

AUG 1 6 2004
KS DEPT OF AGRICULIURE



David L. Pope
August 12, 2004
Page 2 -

9)

10)

11)

12)

13)

14)

16)

17)

18)

20)

21)

27

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);

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;

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;

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;

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 ar the Division of Water Resources, further passive recharge shall not be
cansidered as inflow and shall be excluded fram water balance calculations;

the outflow data utilized in water balance calculations shall include evapotranspiratian,
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;

the proposed recovery of water artificially recharged by the operatar of the aquifer storage and
recovery system shall only occur when recharge credits are determined to be available;

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;

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; :

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;

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;

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

se of the proposed ASR well is authorized by the Kansas Department of Health and

nment as a Class V UIC well and minimum water quality st@ndards for effluent are

ved by the Department for organic and inorganic compounds, peﬂf@i@%&%@ﬁ%‘d{éﬁ&ﬁhe
D

\\Server\c-drive\MSOFFIC E\LETTERS\APPW#45568rc. DOC

74



David L. Pope
August 12, 2004
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27)

28)

29)

30)

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

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

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

astablish 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;

the recharge system is constructed, operated and momtored to prevent groundwater
contamination;

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

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 1% year of
operation, each calendar quarter for the 2™ 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 questlon 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 DISTRICT NO. 2

Michael T. Dealy, L. G.

: Thisisa
& recommendation by,
the Equus Beds
Groundwater
Management -
District and not an
appmval of an

Manager
permmit,

MTD/DRK/FK
Enclosures
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
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APPLICATION REVIEW INFORMATION

NAME __CITY OF WICHITA APPLICATION NO.__45568

ADDRESS __455 N. MAIN STREET APPL. NEW
' WICHITA, KS 67202 COUNTY _HARVEY TRACT NE-NE-NE

WELL LOCATION S 23 T23 R3W
QUANT 1000 AF RATE 1000 GPM
WELL SPACING D=2085', ND=1750Q'

Proposed Well
® Non-Domestic Well
Domestic Well

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 i
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 mumctpal
use at a later time.

P =

BACKGROUND ‘o ° °
INFORMATION:

JUL 3, 2003 - The applicant L
filed application no. 45568 for
permit’ to withdraw water for
municipal’ use as part of the | ® ® o . °
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
proposed aquifer storage and
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 specmcally described as being 5,232 feet north and 159 feet west of the southeast
corner of said section (figures 1 and 2).

= | M
0 0.5 1.0 MILES -

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
RECEWEM
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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 patties 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 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; ' _
(9) 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;

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

(0o) 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

106 \Server\c-drive\MSOFFICE\LETTERS\APP\#455688rvB.doc
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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 requlrements 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 aréa 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 monitaring 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 | 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 ail 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.

WATER RESOURCES

107 \\Server\c—drive\MS(?FE@E\L\éE&RS\APP\#45568NB.doc
8/12/2004

e =

78



%s"_}

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 Wéter
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 IWQO5A (total depth 65 feet), and IWO05C (total depth 190 feet). The
IWOS5C lithologic log reported that depth to bedrock was 193 feet bis.

IW05 water level data (figure 8) indicated no substantial difference in hydraulic head. The
water fevels 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 {W02 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
IWO2A (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 IWO02C lithologic log reported that depth to
bedrock was 149 feet bis, with the lowest sand unit from 75 to 115 fest bis.
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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 W02,

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 IWO05.
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 determination of recharge credits;

4) as determined by Kansas Geological Survey methcdo!ogy 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(00), 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 predeAveIopment 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 jowest 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 tevel monitoring data from index welt 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 groundwatéﬂ&t@@'@@?ESOURCES
RECEIVED
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11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

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;

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;

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;

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;

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 WQS5;

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 860 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 Enginesr, DWR for
approval;

the water quality monitoring ptan 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;

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;

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

the use of the proposed ASR well is autharized 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); ‘

the water recharged to the aquifer shall ei;ther 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;

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

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 monitaring wells located at the ASR site;

14
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26)

27)

28)

29)

30)

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;

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

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

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 1% year of operation, each calendar quarter for the 2™ 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.

WATER RESOURCES
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BOB SEILER, PRESIDENT DIRECTORS:;
FRANK HARPER, VICE PRESIDENT JERRY BLAIN
DAVID STROBERG, SEGRETARY CLARKE DIXON
- -. MARK WHITSON, TREASURER EUGENE GRUENBACHER
{ =% MICHAEL T. DEALY, MANAGER KIRK LARSON

THOMAS A. ADRIAN, ATTORNEY NADINE STANNARD

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. &th 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 KAR. 5-22-12. The applications were 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 Iinformation 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 sngned agreement shall be
submitted to the Division by September 15, 2004.

Based upen the review findings, the provisions of the pronneed MO and comments from the
Board of Directors, the applicant and the public, the Dis
approval with each application subject to conditions that:

1) the withdrawal well is equipped with a water meter purs

2) the operation of the withdrawal wells shall not impair ex
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 comply with the source water regulation K.A.R. 5-1-
1(sss);

5) the withdrawal well shall operate only during bank storage events in the Little Arkansas R
as determined by measured river flow and evidence correlating the increase of river stag
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 F
equal to or greater than 20 cfs during the months of October through March, and 57 cfs dt
the months of April through September;

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

WATER RESOURCES
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David L. Pope
August 12, 2004
Page 2 -

v~

10)

11)

12)

13)

14)

15)

16)

10y

a monitoring well network is completed at the bank storage pump site as shown on Attachment
A, and shall include existing monitoring well sites W03, EB143 and EB144; :

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;

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;

the quahty of surface water induced into the river ba =~ = " 7t domrmds dhe amhiang
omte- ~emtibe e dha hank storage withdrawal area;
storage water shaill meet or exceed the minimum drinking water standards specitied by e

Kansas Department of Health and Environment for artificial recharge,

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;

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;

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;

the drawdown limit in any zone, shaliow or deep, will not exceed ten (10) feet at a distance 660
feet from the point of diversion on either side of the Little Arkansas River;

within seven days after the pumping of ali 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
~qused by pumping of the bank storage well;s Tht

wie 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

h:mk storage wells; -
s"r./?\&\ %ﬂsd"njk M; Kuk( é&‘*l\ J)’if: . Lﬁl\{(\ ,A’G‘ln“ el BEe v

e total pumping rate of the seven bank storage wells shalf not exceed a maximum of 7, OOO
dlons per minute;

b3 e gt

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

le applicant shall submit a water level and water quality monitoring plan for review and

) t by GMD2 and val b Chief Engi , DWR; {

mment by and approval by the Chief Engineer WATER RESOURCES
RECEIVED
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David L. Pope
August 12, 2004
Page 3 -

year of operation, each calendar quarter 1or tne 2. yed! ui uperauu, anu

March 1, of each year.

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 DISTRIQ‘T NO. 2

Michael T. Dealy, L.G.
Manager

MTD/DRK/rk
Enclosures

pc: David Warren, City of Wichita
John F. and lleen L. Weber
Edward J. Weber

Thisis a

the Equus Beds =

Groundwater

Management i

Diistrict and not an
approval of an

s application or water

permit. 5

i
(A
W

‘

Ronald and Sharon Neuway
Edward W. Combs
Dick Van Wye

Equus Beds Groundwater Management District Board of Directors
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APPLICATION REVIEW INFORMATION

NAME __CITY OF WICHITA APPLICATION NO.__45569

ADDRESS __455 N. MAIN STREET APPL. NEW

WICHITA, KS 67202 : COUNTY _HARVEY TRACT_SW-SW-SE

‘ : WELL LOCATION S 8 T23 R2W
QUANT _1500 AF RATE _1500 GPM
WELL SPACING D=1000', ND>2640’
BASEFLOW NODE SPACING <1320’

B Proposed Well

e Non-Domestic Well

@ Domestic Well

Baseflow Node

P

ISSUE: The application was
filed for a bank storage well for
the City of Wichita's Aquifer
Storage and Recovery system.
The applicant proposes to pump o N
water temporarily stored in the A

banks and bed of the Little
Arkansas River during above-
baseflow stage, and recharge it
into the Equus Beds aquifer.

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 AF/Y at a
maximum diversion rate of 1,500 1 | - | -

GPM, from a proposed bank . 0 0.5 1.0 MILES

storage well located in the

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 ?)oard of Directori]v/qlﬁ.g’sx%é%%ested that

URCES
RECENED
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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 concemn.

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. s available for appropriation for beneficial use;
2. s above baseflow stage in the stream;
3. Is not needed to satisfy minimum desirable streamflow. requireméntS' 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 weHs 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:

anticipate future water demands and needs;

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

WATER RESOURCES
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bls, sand 58 to 102 feet bls, clay 102 to 109 feet bis, sand 109 to 132 feet bls, clay 132 to 135

feet bls, sand 135 to 148 feet bls, and shale begmnmg 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 IWQ03 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 bis in IWQ3A (total depth 34 feet), and from 9.03 to 22.53 feet
bls in IWO03C (total depth 138 feet). The IWQO3C lithologic log reported that depth to bedrock
was 166 feet bls. '

IWO03 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 bis (figure 4), with a proposed screen interval
from 58 to 148 feet bls. The weil is proposed to be screened in the lower portion of the aquifer
below the clay unit located from 33 to 58 feet bls. The apphcant 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 comply with the source water regulation K.A.R. 5-1-
1(sss);
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10)

11)
12)

13)

14)

15)
16)

17)

18)

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;

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;

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;

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;

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;

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;

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

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

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;

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;

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;

the drawdown limit in any zone, shallow or deep, will not exceed ten (10) feet at a distance
660 feet from the point of diversion on either side of the Little Arkansas River;

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;

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 ¢) prevent groundwater mining
caused by all bank storage wells;

WATER RESOURCES
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19)

20)

21)

22)

23)

24)

25)

26)

the total pumping rate of the seven bank storage wells shall not exceed a maximum of
7,000 gallons per minute;

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;

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;

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

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

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;

the operational plan shall include 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 1% year of operation, each calendar quarter for the 2" 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

July 13, 2004
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BOB SEILER, PRESIDENT DIRECTORS:
~ FRANK:HARPER, VICE PRESIDENT JERRY BLAIN
" DAVID STROBERG, SECRETARY CLARKE DIXON
=~ . MARKWHITSON, TREASURER EUGENE GRUENBACHER
... MICHAEL T. DEALY, MANAGER KIRK LARSON

THOMAS A. ADRIAN, ATTORNEY NADINE STANNARD

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 No. 45576 — City of Wichita

Dear Mr. Pope:

The referenced application was reviewed by the Equus Beds Groundwater Management District
pursuant to K.AR. 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 Informatlon 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.

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:

the basin storage area shall be defined in compliance with KA.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(00), 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 Iowest land surface elevation in water budget accounting unit index
no. 2; WATER RESOURCES
RECEIVED
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David L. Pope
- August 12, 2004
Page 2 —

8)

10)

11)

12)

13)

14)

16)

17)

18)

20)

21)

2N

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 ms! (22 feet bls), based on the predevelopment water level for
accounting unit index no. 2, as determined from Kansas Geological Survey Bulletin 79 (1949);

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;

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;

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;

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;

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;

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;

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; :

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;

the monitoring wells are drilled and completed at depths correlating to the upper and lower

zones of the aquifer for water sampie 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;

refore installation of the proposed ASR well, the applicant shall submit é water level and water
juality monitoring plan to GMD2 for review and comment and to the Chief Engmeer DWR for
ipproval,

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;

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;

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

\e use of the proposed ASR well is authorized by the Kansas Department of Health and
nvironment as a Class V UIC well and minimum water quality standards for effluent are
pproved by the Department for organic and inorganic compounds, peﬂ}gdg;i angbaatiSthe

RECEIVED
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David L. Pope
- August 12, 2004
Page 3 -

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

1e water recharged to the aquifer shall either comply with EPA and KDHE safe drinking water
-andards, or meet the ambient water quality at the recharge sites, whichever is better, as
etermined by the Secretary of the Kansas Department of Health and Environment;

1e quality of recharge water injected into the aquifer through the proposed well shall not
egrade the ambient groundwater quality in the basin storage area;

) 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 s constructed, operated - and monitored o 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 1* year of
operation, each calendar quarter for the 2" 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.

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 DISTRICT NO. 2

o the Equus Beds
Groundwater :
Management
% District and notan

Michael T. Dealy, L. G. appromlofan
Manager
MTD/DRK/rk
Enclosures
pc: D‘avid Warren, City of Wichita Ronald and Sharon Neuway
John F. and lleen L. Weber Edward W. Combs
Edward J. Weber Dick Van Wye

WATER

Equus Beds Groundwater Management District Board of Directors RESQO
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APPLICATION REVIEW INFORMATION

NAME __CITY OF WICHITA APPLICATION NO.__ 45576

ADDRESS __455 N. MAIN STREET APPL. NEW
WICHITA, KS 67202 COUNTY _HARVEY TRACT SW-SW-SW

WELL LOCATION S 12 T23 R3 W
QUANT _1000 AF RATE _1000 GPM
WELL SPACING D=680", ND=2044’

B Proposed Well
® Non-Domestic Well
@ Domestic Well

ISSUE: The application was ' |

filed for an aquifer storage and j
recovery well for the City of
Wichita’'s Aquifer Storage and
Recovery system. The applicant o
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. . ) 1

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
proposed aquifer storage and
recovery well located in the Southwest quarter of the Southwest quarter of the Southwest
guarter 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).

[ : |
0.5 1.0 MILES .

o R

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

— e e -

application to allow review of the application by the Board of Directors. Iéévgaéggsuested that

WATER RE
L RECEIVED
MICROFILMED"®
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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 Meterlng 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 lnfrastructure that meets the following:

conditions:

(1) is constructed and operated for artificial recharge, storagé, 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;

(00) 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

126 \Servenc-drive\MSOFFICEALETTERS\APP#45576vB.doc
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storage available for recovery based upon accounting methodology, and conditions of the
permi;

(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 aqutfer
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 requiremenfS' and
(

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

(iiiiy 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 momtorlng 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 | 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. 456567, 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
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(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;
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 fog 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
IWO2A (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 portidn 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 submi‘tted by the applicant and District findings, staff recommends that the -

application be approved subject to conditions that:

1)

10)

11)

12)

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;

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;

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;

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(00), 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 minimum depth
of 10 feet below land surface at the point of lowest land surface elevatlon in water budget
accounting unit index no. 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);

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;

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;

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;

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;

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;

TER 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 shali 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, dissoclved 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 shail 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 injectéd 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 1% year of operation, each calendar quarter for the 2™ 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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Figure 1. - Equus Beds Groundwater Management District No. 2
Aquifer Storage and Recovery Project Map
July 13, 2004
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Figure 3. — Basin Storage Area Map - Application No. 45576 Site Map - SW 12-23S-3wW
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
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Figure 5. — Basin Storage Area Accounting Unit Map- Application No. 45576 Site Map - SW 12-23S-3W
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