
Kansns Dcpartmcnt of Agriculturc
Division of Watcr Resourccs

Technical Guidclincs for determining the avaitability of groundrvater for appropriation in
thc Lower Republican Rivcr Basin and llcllcvillc Forntation and the availabilit¡ of surface

rvater for appropriation in the Lower Republican River Basin

Adopted by: David [.. Pope, P.lj., Chief Ertgineer
Date: October 1, 1999

All a¡rplicatiuns lbr a.purrrrit to appropriate grourttlwater ar¡d surlase water frotn the [,owel'

Republican River Basin fbr any beneficial use, except t'or domestic use, tempot'ary permits and

short tcrrn pennits fbr fìve years or less, shall be processed basetl o¡l the following criteria:

I. Definitions

"'['he t.ou'er Re¡rublican Iìiver lJasin" (hereinafter refÞrred to as the "Basin")
enconìpasses the entire drainage are¿r of the lìepublican lliver and its tributaries
from the Nebraska state lirre clown to where the Republican River intersects the

ccnter linc of Millord Dam, as shown on the attached map (Attachment A). 'l'he

Uasin includes the entire tlellevillc' Iìortnation, including that portiott extending into

thc Little t luc lìiver Basin, 'fhe Basin does not include the unconfinecl Dakota

formation, the Meacle formation, and any other areas located outsicle the effective
alluvium lclcated in this basin.
'l'he "Belleville Forntatiotl" is consiclerecl to be located in Sections 5, (r,7,8. l7 ancl

18. Ra¡ge 2 West, all of l{ange 3 West ancl Rarrge 4 West, excluding Sections 30, 3l
ancl32 inRange4 West; zurd including Scctions l, 12, 13 and thenorlheastdiagonal
half of Section 24 in Range 5 West, all in'l'ownship I South.
'l'he "effective alluvial aquifer" is consiclerecl to extend up to otte ancl one-hall'miles
each side of the centerline of the llepublican River unless the lancl surface has a
slopc ot'ZVo or greater as cleternrined fì'om the latest LJ,S.C.S. seven and one half
ruirrute topographic map, in which case the boundary is 500 f'eet fartlrer away from
tlre river f'rom the poirrt where the land begins to slope at a gracle in excess of 2o/o

(not to exccecl one and one-half miles fio¡n the centerli¡re ot- thc llepublican River).
'l'his boundary shall be used unless better infrrrmation is available to make a tnore
precise cletermination in an individual case. If bettet or nlore site specifìc
inlbrmation is availablc, it may bc uscd.

I'he "ef'fective recharge area" fbr a well is the ciroular area around the well where a

specifiecl draw-down occurs on the perimeter of thc circle if thc total pt'oposed

appropr.iation of water is assurned to bc pumpecl continuously throughout a specifìed
pcriocl, bascd on a 'theis Non-tiquilibrium Equation Analysis, as dcscribcd in
Groundwater and Wells, 1966, tjdward E. Johnson, Saint Paul, Minnesot¿t, pp, 108-
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In the "eff'ective alluvial aquilbr" the specifiecl clraw-clown limit is one-half
t'oot. For all areas outside the effective alluvial vailey, including the
Belleville formation, the specifiecr draw-down timit is t/10ïf a tbot.
l¡or thc Bcllcvillc formation, a storagc cocflìcicnt of 0.15 should bc uscd.
For all other areas, a storage coefflrcient of 0.20 should be used.
'l'he average transmissivity for the eflbctive alluvial valley is considered to
be I 00,000 gallons per day per foot.

The average transmissivity ftrr the Belleville formation is considerecl to be 190,000
gallons per day per foot.

These values for trnnsmissivity shall be usecl for all cornputations unless an
acceptable stratigraphic log is available so that the lithologit cocles in 'table I
(Attachment B) and the hydraulic conductivities in T'able 2 1Áttachment C) can be
used, or other bettel.or rnore site specific data is available.

4l¡lllsfs to d9tcrmine if eroundrvater is available for annronriation ¡n the cffect¡v{)
alluvial corridor.

A. 'fhe.-sum of all groundwater vested rights, groundwater rights, and approvals of
applications_to appropriate groundwater in the eft'ective alluv'ial valley niìtr. l.ower
Republican Basin shall not exceed 60,200 acre feet.
l. If the proposecl well is locatecl in the effective alluvial valley, a'fheis

Analysis shall be done to detennine the one-half'foot draw-down radius of
the proposed well. A 60 clay pumping period is assumed to be reasonable
for ifrigation unless there is ctearty evidence to the contrary. Iror all other
beneficial *ses. a reasonable puntpLg ti¡'e shall be assruned.2. Detennine all senior wells whose one-half f'oot level dmw-down radii
intersect the one-half fbot dmw-clown radius of the proposecl well.3, Detern'rine the total area in the overlapping clraw-down circles.4' f)etermine the eftective recharge fioln piecipitation t'or this area by using
the potential average annt¡al recharge from pìecipitation shown in figute i
(Attachment D).

5. F'or each well in the total areas of overlapping ctraw-down circles the
cumulative volume of strean depletion that occuis irr the 3ó5 day period
after the day pumping began shall be determined by conclucting a lånkins
strcam Dcplction Analysis, as dcscribccl in Jcnkins, c.l',, 1970,
computation of Rate and Volume of stream Depletion by wells,'fechniques of Water-Resources Investigations of lhe t.Jnitecl States
Geological survey, Book 4, ohapter Dr, u.s. Government printing office,
l7 pp. '['hc samc pumping pcriod, T and s paramctcrs uscd in thc prcvious
]'heis Analysis shall be used. 'fhe distance hom the center of a wéll to the
nearcst location of the centerline of the Republican River as shown on the
rnost st¡rrent U.S.C.S sevcn and one half minute topographic map shall be
used.
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Add: (a) the net effective recharge h'om precipitation fbr the overlapping
rvells an<l (b) the total recharge from stream depletion fbr the overlapping
wells. Frorn this total subtract the total quantity of water authorized, or
proposcd to bc authorizcd, by thc ovcrlapping wclls, inclucling thc proposccl

well. If the number is negative, there is not suflìcient water available for
the appropriatio¡r as proposed. If the number is zero or positive, the amount
ploposed fol appropriation is available.

IIt. Analvsis to determine if surface rvater is nvailablc from thc Lorver Renublic¡n Rivet'
'Dasin.

A. Each application to appropriate surface water for direct diversion ftom the l,ower
Republican River lJasin, and its tribtrtaries within the Lower Republican lìiver
Basin, shall be approved if it does not impair existing water rights nor prejudicially

and urlreasonably affbct the public interest. No new pertnits to appropriate water

shall be issuecl fbr appropriations that will be primarily clependent on st¡rfàce water

return fl<¡ws f'rorn the llostwick irrigation district.
B. I3very application to appropriate surface watet for direot diversion which is

approved by the chief engineer shall be subject to the following conditions:
'l'he approval of application or water right fol direct diversion ol'surlhce water shall

trot be exercisecl if':
1. Exercising the approval of application or watcr right causes impairmeltt of

senior watcr rights or senior approvals of applications.
2. 'l'he Kansas Water Oftìce has requested that junior water rights be

aclministered to meet the minimum desirable stream flow t'ates at the gage

at Cìlay Center otr the l.ower Reptrblican River;
3, The proposecl point of diversion is above the Co¡rcorclia ntiniuru¡n desirable

ilî:',i,!;,î,å..fi ,,i'î1,1f=,f lm"if, i:,Î,iHil'ä:-ïl;i.':i:lilìiliiÏ:J
Concorclia; or

4. the Chief l:ngineer is ent'orcing the terms of paragraph 6(b) of'the Milt-ord

Water Reservatiotr Right, identified as Iìile No.22,197-AR-6.
(1. Ap¡rtications to appropriate surfäcs w¿ìter fìom tribt¡taries to the mainstem of the

Lolvcr Republican by rleans of clams may be approvecl only if the approval will not

resr¡lt in impairment of existing rights, nor prejudicially and unreasonably allbct the

public interest. Any dam permittecl on an ephemeral stteam shall meet the

rcquircmcnts of K.A.lì. 5-40-l et sec¡. and bc cquippccl with a controllcd outlot with
a minimum diameter of' four inches. Any dam peunitted on an intermittent or
per.ennial strcam shall be equipped with a controlled outlet with a minimutrr diarneter

of fbur inchcs. The contlolled outlet shall be placed to allow water to pass through

thc dam at or ncar streambcd clevation.
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IV. ishts in Lower Renublicnn R¡ver
Basin.

A) Every application to dircotly divert surfacc watcr from thc mainstem of the Lowcr
Republican River Basin that has a priority on or after November 28, 1994 rnay be
exercised unless:

I . use of the approval of application or water right causes impairment of other
water rights;

2. the Kansas Water Office has requested that .iunior water rights be
administered to meel the minimum desirable stream flow rates at tie gage
at Clay Center on tlrc Lower Republican River;

3. the proposed point of diversion is above the Concordia minimum desirable
stream flow gage and the Kansas Water Offìce has requested that junior
water rights be a<Jministered to meet the minimum desirable streamflðws at
Concordia; or

4. the Chief Engineer is enforcing the tenns of paragraph 6(b) of the Milford
Water Reservarion Right, identifìed as File No. 22, tgZ_eÈ-6.
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Attachment B

K.A,R. s.3-t l(dx6)

Table I

LTTHOLOGIC LOG CODES'

CLAY
SILT
SILTY CLAY
SANDY CLAY
SAND
VERY FINE SAI{D
FINE SAND
MEDTUM SAI.ID
COARSE SAND
VERY COARSE SAND
GRAVEL
FINE GRA\IEL
MEDIUM GRAVEL
COARSE GRA,VEL
VERY COARSE GRAVEL
SAND & GRAVEL

* From Kansas Department of Health and Environment Water well Records.
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Attachment C

Lithologic
Code

Clay
silt
Silty Clay
Sandy Clay
Sand
Very F'ine Sand
Fine Sand
Mediurn Sand
Coarse Sand
Very Coarse Sand
Gravel
Fine Cravel
Medium Gravel
Coarse Gravel
Very Coarse Gravel
Sand and Gravel

K.A.R. s-3-r l(dx6)

Table 2

Hydraulic Conductivities Assumed
for the

Lower Republican River Basin

and Belleville Formation

Hydraulic Conductivity
lfeet oer dav)

I

I

I
I
r05
3

l5
50
2s0
700
800
900
9s0
I 000
1050

trg *,t *1587 in Belleville fonnation)

,i

{.

t
**

t Assumed to be not much diftþrent than Clay.
** Average of Fine Sand, Medium Sand, and Coarse Sand'

r,*,r, 4us¡¿!s of Fine Sand, Medium Sand, Coatse Sand, Fine Gravel, Medium Gravel and Coarse

Gravel. Bõlleville formation hydraulic conductivity of 587 feet per day is previously described

in the report.
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Figure 1

Potentiaì I'iean Annual Precipìtation Rechôrge
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