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The trends of these iwo curves are parallel uniil late fn 1942 when
‘the relsase of water from storege from the Xanopolis Reservoir csused
mumm«dmmc Lmrmdmd@mma"
:ortbamuemof&.mdmnammt.aﬂaumofm
1mmmmanﬂmpmumuunmaofm
om-m:-d foot n m-r-ubh sloration t.ftcr a time lag of avout o

lix 'nth m m tmagc nlm, hom.r, and hrge ‘ehanges in ,A___;_ﬁh;;f;,
MntmmmmmmgcmmoWWMMtiw. '

mmdhiamtiomnummumﬂmdfmu
irrmuononmmmmir mlmmum
mquirmntaotmpuintatatutarinmnmpoluﬂnnuem-

‘ mtedbytha&:runofmﬂmuom matahln inaiutu that-

aboutl&?fnthz.&mmauwau‘mmwwuu .

ba diwrtod m m xampon:m to m irrigation

Table 1.~mnmmmmmns:mn_m
mmwnmmuwy

Mc!utar,

m !m - ' " .
| mﬂ“ une WUQ‘0.0.. 2071 - |

...“.".......-.’.'Q..'.I. '31

' A’-M m-c......-..........-.-.--- l“ - '

Xffactive precipltation..ccessceccee : o 1.7
Diversion requiremsnt.ccveccoescccns o 289

Iok8)acsssacnsss 368 3.8
*/ Data provided by I T B -
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The spplication of vater will cause a riu 1a grmmd water level which
unnwithuthtmmhcatminth-nmiumt The appli-
ancnetl.svfmofnwinmotwmlnlnranwuma

riainttn:rwnduw uulof Abcn:t'lfm._‘i

'fhe wky Bill mm

mmwmanumwmlagio faatureofﬂ:e

nnowm Tnit." The flov of ihe rimr 1n this area depends wpon dlsw ...

ch:rgo mmmommmw, dischsrgc :rcatht pcund-nter
rmmir, tnd u\u-faeo rwr rmwipit;tim in um area.

'Ihc dllehlrgt fronmhof tlmac sources varies as conditicns
dthinth.hxmlonamtachmgc. Inmcnl t.epuknmcf
thrimmumdwmtmnmft, andthommnmm

Itintsmd \v zwuml—uter diwhu-gc m xawpous Bo«cnoir ‘normally
' mhmwmmwmmuormnrinr.'

mfmtngmrumdunutinm&mmofnm
mﬁ&hth:trcuhw&cmnlmmmdeﬁminﬂtbmhr
anelyses of rescrds from idm thres gages. mnmmzomoa
ctnugiunyvithinthcuu mhnaqmumrthcmuet
otthodu,thuﬂndtborgmhmth«mtuofthcm,mm

&nmmo,IMahumnhmtho!&um,hwmm :

h ondocthamn. mmmsoftm.pganmdsmdxuumtm

Smkymnkimhngxiningamthmm.mlmthofm
Xanopolis Unit.

Stresm lavels and groumd-water lsvels {n the area are related
23 cause and affsct. The level of one of the hydrologilc features may
De dependent entirely or in part on ccnditions existing in the other.
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Althcugh the water table fluctuates with & Fise or fall in streaa level,
wtnmumamunmmmnm -An 11lustration of the
manmmmmmmm-nmmnummrm _
4. !hich dm the sirean staau 2t the un&aborz gage and the numatimv
umumubhfammmimmﬁll,nﬂ Chanzuln
peu:ﬂ-uur l.tnl mo measured by & water-level recorder installed

m 'nn 17-}-3&, ibout Z)O yards fron tha Snoky mu River. The .. - ...

mtuum nm&, mim frcu n u. S. Yeather B!a'can rain uzn
mr un 17-3-3«.' ’ m thi d!.nchnrgt from thn nnapolis nmmir
during thtt sane pcriod hau been inoluded to show their effects on
mmd-ntc Imh and ctm flow.

Theeurvu mruwusmmtmamrms cause, in

‘ 'M;tm,armmmuurhbh, mru:,the:treeattaso"‘

u lmr thnn m vater table during depleticn of the zrm-um
Teservolr. The time lag betvesn Telsted changes wiibin the systes
-muawzmmngm mniatnumampm'
ithe Xanopolis naervoir alffect streen ne- end pm&-utcr Imuh,
mmmmpwmaamummmd
The nno;aout Da md Bmir .

mmt muznmmormmnmcmmutm
xxnopom Den and Reservolr. m esrth-i1led esbeniment rises Ul
feat sbove the stress bad, fas & total lengih of 15,810 faet, and
required tbe placing of 14,668,000 eubie yards of xXx selectied sarth
mierials. The width of the 4op of the dam is 25 feet, and the average

bage width {s 730 feet. The riprap protection against wave asticn on

the upsiresa face of the dam entailed the placemant of 173,400 cuble
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yards of stone. The downstresm fxxk face Of the dan has been planted
to erosion-resistent grasses. :_'.:, T |
hmunmmmmmw:ninfmm-

_ mmlmtuutntmmmmz.w feot long. Flovw

wmmlunmxmwmpm ntthaupamncndot :

th' eondnit. m enpad.ty of the tmmel hss deen doaimd to :pproxi
i S, -l‘“lv ml ﬁu ehannel eapastity of the rivar dovnstrean from the dea. P
o mmmmnumwnammmwxor o
50,000 acra-tut thnt eunrt m Ares ot 3,550 lcru and provid« s

m:au-immuthasmmermmn. During periods of
vhnv:ninfm,th.hhnymhrgntocomn,mmamlm
&50,000 tore—fut of water. tha rtmvoir bas sn external spmuy

B _,_‘ o :hwx 1imlts the volune of the reservolr to the 450,000 aere-fest.
M«thwmmwwammumw
thstmeloumm.mlyl‘%b. nminaxmxofé,@eubierut
per sscond were temporarily impounded until retmnr.r 1948, vhen storage
, for £i1ling the econservation pool 'bep.n. The apﬁciw.of‘the reservolir
! mmrlymchadénﬂnz:wlm,hegmofthom'ynmmm
m Rim basin.

'rhadaumdruamiromtaming innmu, _bothtln'mzh
thcir prmm and thoir omaticn, on stream flow and mund-nter
lavels in the ursa.

Effsct on Stroam Levels

L _ xi b ace _ _ Jff and ground-water discharge from areas
below 1is cutlet, the Kanopolis Dsm sontrcls the flow of the Smoky HIll
River. BRefore the ccnatruction of the dam, the maximm epd ainimm -

; flcw &t the Largley gage was 61,000 and 2 cubis feet per seccnd, respectively.

n
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m«mmmotmm.mnmgmmnannmm

bomcn‘.@mdﬂeubietntmum ‘ o
thhmghthinmtrolbythdurﬁmathomkncuoftha

sm,mwmduchuz-mmm:n-mhmtutxpt

mn-utmlnumatmof mm (rig. 4). Saddcnhrge
‘rcduoﬁ.m in atrnn flow, as on ﬁovuber 1, 1951, nm midmhle :
o elumplng of the stream banks shich bas & m-xem ‘offect om bridge "

tmmdntim nd ronda near tho rim. A m tmu‘m opmtien of
| ;""tbo mﬁctmldndneothnslming -mmu ’

| Hto«-ﬁmemd-nm -
Tha dan cnd reservoir have an mdireat inﬂusmo on grumd-ut-r

‘-mnwmnmmlormmncv. The dam has a more
””dinatbutlm obvicm effect In that it also serves as a barrier

" to ground-vater sovement as well as surface-vater flow. The earth
; rgabanhantfmingthcdalistmdtoiwbhmkmsm

udthofth.vulqmdthusfmmthwmtotpmanm
dovnzradlant mthenn.uvim. m'mar-mlo mtmrnpm?htez
ahou thtthopnﬂofthomerwirimdiﬁolyhlakthodnn—

uxmmmmommmmmmwm ‘!‘hna

somesofncwse-houmdawmuta‘mm:fmnm

h ming nm thc grcnnd-ntar mmoir; hcmor, shgu of tha

atr«numtbomuimd torlonghythiapartctthc gromd-nter
Teservolr becauss of its influent maturs.

; e ___, . - _wier levels in the alluvium are higher
than thoee befare the ccnstrucumofthcdlnbyam:;zu ecrresponding

‘$0 the lavels of the reservoir.



A . Hydrologie Prapcrtiu ‘of the Alluvium
© The quantity and moveseat and, toiiu’tent, the quallty of
""nm- vithin an g lquifcr depend wpon the ;hysical and hydrologle
' _propcrtiu of the materials eonpoﬂng tho s.quirer. Geologlis ex~
‘ ,ud.m..im or oncrcpa and of mterials penstrated by drilling
_._Apmit nn uﬁnta ot tbn qmm}.w cf nter available in an aroa,

Trm i m mﬁtﬂin neuuma ot 2 tmiion, such as pmbiuty, ~~-

o .....,»;gj:gifmmbmw, and mmg. coefficinnt, are bazed on mlgua
;ot the materials by hberum-y A28 discharging-vell metbods. The
| physical ud hydrolegie pro;qrﬁza of ths alluviwum of the mgpena
! !Init have hun dctcrx!mﬁ hy tbazc methods.
_ The hhontarx :mdie: mclm!‘d sechanical ml:;:u uxc
dctcnﬂatim ot thn mtticimta of wmubmty, pea-ctity, i »
. specitic retentm, and mddc yield. As a gart of these ttudies,

Wmummahumﬁmmmtiomdwofm
materials, m appsmt specific: r,ravity or dry unit uight, ,
the mtrimgn molisture eguivalent. v
Lthmtm Methods and Doterntmtim
mmm«awtawmm 14. 1950, lmlu
-votnw-bou!n(nmkhmeonntdinﬂmma lbato!'

'thnc unplea 'nro obtlim in an esmtiany undisturbed condition
by means of a driven tcol which obtained 1 by 6-inch cors samples

in drass oylinders. Sceme additiopal disturbed mamples were collected
--th hand sugers. Cuaniltative analyses of these samples were mada
under the directicn of A. 1. Jolmson in the Hydrologie Laboratery

‘ of the Federal Geclogical Survey at Lincoln, Hebrasks.
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mnmudmmwmmrmamrxmz. “The

lceations wbere the samples vere oollscted are designated In the table

gmmmmuwmmduuimmmum '

o W Amlvsia.—A mechanteal analysis s the deteraination

ot the ummum of mim putich  aises v swm: . mu. Semples
4 Fecelved were yrevared for enalysts, aftar being atrdried, by
"”f?:mnmAmxm Jmpe of the materisl fato tndividusl partteles S
b 8 mortar 2 rubbor-camﬁ pestle. Care wus tam to urcly

R npu-  Bod grush, the {ndividasl partieles.

| mmmmmowmm«mmwm_

- _’mmmumwu, and the larger aizes were deter-

U mined vy the ot steve n.w Ia. Ahe hydrometer method of mechantcal
b aaets, e n;mmuw pcrtim of the sawple fa dispersed In coe - :
R liter of water ¥ith a mmle a-mﬁw -sanﬁ.fwm the dcuity
of the imspmionh mxnrocttmim muu.'m hydromter. o
At nng gim tine, the li:.cfth-k!‘zut pcruelﬂminingin |

suaptnaim at tho hnlot thahwdrmmnyh eougtuted trcnStoh's'

'\I.n. mn\cnmorthcunphthnmhumo.wuinmc
»mscpmmmmmtdmmhwmﬁum:am
jjviththntti:topcnim., mnmmﬂumammctmns ‘
‘mmmwmamamwrds-inehsum,mm

mhmﬂnkmhthodmshyam&nialsh&hr!orbnimﬁcs.
{ mfnatimofmmphuhinedbyuchummuw“a
E {__1icn dalance. R

. mwmﬁxtofpartiohsmlmwtﬁmdum
deterained by making a semi-logarithmic plot of particle sisze in
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um—m miut umln’tiﬁ permtagn ‘by night of ike size

troupo m;«m«hmim nhcmgesthunmdcta:mimd

trol thi: mc m ehuificauon of su.e ranges used for these

mlyus u '!ontwrth'a m&n—cizo Mmzian for sedizentary materials.
' W.—-m pmbuuy ot vatcr-bwing saterial is de-

sy ot R

*A':.tiudutmup‘dwdmumial for tmnsaitungummder:
flm!rmuc bud Mnt:r 1: éctorzimd in the hbcntcry by ob-

mmnudmhﬂmdmmmmghnmh. '

m mﬂinientofpmbiut: a3 used by marmmd%tnr B
Braucn ot the Geologleal Survey {3 reported in Meinzer's wnits. |
ih!.mr's unit u dntinod al ine rate of flow of water in gnllo#s

' perdaythrwghnma—nettmlmaotanenqmcfmtmﬁcrn_

mpmmmmawmat.tqmmamum«mmn.r
mehmwdutmmﬁmuumiuom:ﬁam, :
Wnﬂhthmlmﬁa&mdum%tmﬁﬁemmm

, and size of the pariislss. The permeadility gererally is low far clay
and other nne-graincd materials and high for oocarse, clean gravel.

Ccattici-ntl of pemhs.uty for gmd utm‘-winz ntn-im sre

-.'.mmnlmofzooarmum mw{iaientortnumi.ui--

binty dcﬁmd by mu (1935) is equal to tbo coctfioimt ot

pom‘bnity lnlupusd w thn ntmmd thic-_,v ot ibe ntc-bearing
materials.,

Coeffiolemts of permeadility ware determined for all the cores
aaaples collected. The samples were tested while 3ti{ll in the xzmm
brass cylinders in variadle-head permeameters of a type similar to
that used by the U. 3. Ceological Survey (Fenzel, 1942, pp. 59-63).
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1a cequpled by water retalned sgainst the forse of graviiy by molecular
atirsetion. The apecifisc yleld or sffective porosity of & rock is the
p-‘:’-c-ntag.pf the volume of the rock that may be dewatered by pawping |
or draining. The total parcsity of & rock is the sum of the specific
yield and @cir'a roﬁnﬁon. The specific yleld hoqnivnlm to the
| : ‘; mtticiont of ztcrm dcﬁned by Ihois {1935) far ntor-tabl. eonditions.
% ‘na eoefﬂeimt of stongo 13 8150 appllcadle to umian eonditions ms,w’

dttimd u tha vater rﬂm‘d fm storage from o vertieal oolmm of - S
nq;uifn', one foot nqua.te and thae hn ght of the samated mtian of tho )
- aquit‘er, shen tho had:mulio preaam‘e on the column 1s3 reémd one foot.
The elmtrimgc Ioiﬁm'c equivalent of a rock i3 the amtmt of uw,
.axpremd 88 a parmtage ot tho dry wight, retained by tho mterial shieh
- _»__{‘m firet beon umm -n.n vater snd then subjected to a forcs equal
B to 1,000 tms tha.t ef gnvity for om hour. m oentrttuaa noist\ru
' cquivalent is nultipued w thn mamt spccitic mvity to obtain
the moist nra equiulm by volume.

m apeeuio ;rields of tbo samples vars dmra.{nad 'by an indireet
ladorstory nnthad 'l'he een‘triruza ncisture eqniulcnt by volune was
determined snd adjusted by cen-ection futm.' proposed by Piper (1933);

- thils adjusted ulm m ml&m .quimlent to thc lpecitio ratanuon.
~ The speeific rctcniicn then ¥as subiracted from the pcroaity to obtain
the speoifie yleld.
Discharging-Tell Methods and Deterzinaticns

Methods of determining the permesbility, transmissibility, end
cocefficient of stcrage of an aquifer from data chtained from pumping
testis are dased on the law of flow of water thrcugh sard developed by

28



Darcy in 18%. Darcy's law may be written: G « PIA, in which § 1s
ths qu ‘;!.ﬁ of utu' that moves WL, the e -gectic " T"m
of ntar-bnring material at n ‘rate dtpend:n‘t upcu P, the eoafﬁmnt |
of pmmnw, and I, the hydraulic gredient.
. The eaetﬁeim of trmm.bﬂity and nmsn determined w
_muumsmmrmtm1 muwahmmm.mn-'

uutyotpmuter mmwmmwheaerwu the o
__.cubic tm or water amxgoa from each m-uau colum of the aquifer
Q-"utn . m cne foot square ux ‘the water level falls one foot. Ths
mmmuuty coofﬂdwt i! Ao discharg- in gsllcns per day
thrcngh sach auo-foo‘ strip oxmung the height of the aquifer under
Ca wcmo.u ;naunt 91‘ 100 percent (Thats, 1935, p. 520). The coef-
1:;.__;__:101&7. of trmiuibinty 1s oqul o the ecai‘ﬁoient of pmbility
e mtpu.d by the ssturated thtckness of the squifer. 2 -
" 1a order o deternine these huérolocic propcrtiu for the lnuvim
~ of tbe Kanopolis Unit, .pwmunmmmnnzamm
XXIPhi1llips well field in the uwi m-l WEL enc. 7, r. 15 s., a. z .,

1nthc$m&:8ﬂl'tnqm&um. mmxumettu:muux
-.mpceththumlnmmum‘h m&utanubmthcven
:‘tathctimnnnncnmtpoin’sisnbe:nl,wor«t,mdnmce,
'_fmehumbmryattmrzmnoo Mn,num:ntna‘tof
tha pumped well. The miogio map (Pl. 1) indium that the alluvium
= qnita extansive in this srea.
The alluvium at the pumped well comeista of coarse sand and

gravel from 19 to 28 feet, clay from 22 to 31 fest, and ccarse sand
and gravel froa 31 to 37.5 feet. (Table 11). Tha well was equipped

29



| ugv-r.e« tion of Camp PRillips well and cbservation vells
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ungimtm,mnmdnmnnnnmtotham,m
pmmmuumugdmawmnmm
wamm.anu. Mphmawhmodhvthoclayuns
mtmmuemmummumunusmmwmo
- f pumped well. Until that 41z wben the water would be derived frcm
' wmmo&mmm,m;msummm-mnw}

Wumtmummpmwnmmmm-mm
mymtmultdﬂimmhmmoutcedmdtmlmto

" the pumped well. m,mmmlpnmwthapmduupro-

E umamtmozxmmmtymmmwmmm

. ssalvsis by the Theta weihod.—The Myirologte conditicns des-

L ,ﬁ erived above make the problem of determining the. tmum mttntt

. somextat wmm the dfactarging-vell methods require

| assumption of ideal conditions. mmumuum'mm |
mamtwumw-hvmmnwamma A
heat by mucum, thus, the mashematical tbm af hnt eonmuun '

| tswyumumtomr;mathm-m.umﬂmuu

‘of W Mﬂl t:lltl IR ;."f;_",:‘;?‘._ v

A | mrdmmumnumormwmmﬁm
: mtmﬂmlmmzA

Fe mﬁ;ny 1 divld-d m m aquifers by the lens.’ Thic preaise - ,;_’;;__‘_--,7;;,



" The fcemla f3 the mathematicel mxpression of the ecnditlons existing
1 an aquifer {n vhish s 1s the drawiom in feet at sny point in the
" vielnity of & well dlscbarging at a wifcra rate, q, In gallons per

minute; T u tho goefficient of mw:umnw of the aquifer; r is

wmmamumgounmmmmtdmumm

- »?_fm,suthacoetmuntafswngc (Adeolmlrne‘kion)xandtu ,
__th. tm thﬁ uu m m W m m’ R ._‘_A____', o _,v,.’..";,ﬁv R = ;._‘-‘:—.i-'f:f: o

m‘mrwsmrmammwpmummuu i

7' fo:- nc!x oburmxon wesll on log-log paper and adjm‘lng thm m

mpha h:rhmttm to eoa.ncide with the logarititmie graph of the ull-
ﬁmoumwpemtiminﬂmm Tbeemrdimtaulmata

_"pointef euimmaxmotmtmmlﬂunmmtitummm
. Toels tarmh The cbserved data curves are mde by pwmng dnmm -
- ;_:" cn-dimm nnd rz/t nlms ua ‘absclissas.

’mcnh:mcé data gupha for each of ihe obaarvation wells gives
tri-artite curve that Im!iutes the existence of two sources ot inter-
fm mummmwumm-umamzm,mm
mummamnm.' “

 The mu mathod mlys« indicate that the h&mimuiity of

];_ﬁa aumi,nl aqu:ltcr is rn,cm puona per m o roo't.; the mmbmtv A

18 4,250 mm per day per aqm-a foot; end the sioregs ccefffalent
13 between .002 and .00H. mmta ‘of water excesding 1,000,000 gallcens
par dsy eculd de withdrawn indefinitely from wells penetrating an squifer
wiih ihese hydrologle propertles.

Analyuis by ihe TXE Thism maihod:~-The Thieam method of detsrmining
the trensmissibility of water-bearing materials is ‘bued cn the assumption

32
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1. 9.—logeritimis graph of the well-fimetion type ourve.
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;" mtnmmmm:pmunmmmmﬂmmm,m_
mtmmwxwauwmmmmmnnw
5  each of an {ndefintte series of ocnsentrie qylindrical sections around
| '>mmcdun. mmaeityotthepw:wutupminzthrouzhachi
| »Aqulimalmﬁmummmpmmwmmsof ‘

- mqm,mmwmomumummumum

: ___to those mreas. il RO

MVEY RS RS

: c. l. heob hnl dmlopod [ 3 mmient tormla for detn'minlns o !
e “w‘im], N
4 . ns

;  and "-._@W

",:;;,5_anchruthcm:t1emgoftunmsabmw;quunrat.ot
e Wping 1n fallons per Say; & 1s tbe drawioem at & particalsr tlae;
| uﬂ =is the average satursted thim of the water-bearing uterial.
L YnlmotAu'mtheWhm’ldomwmcyohcfsm-_
>""lonﬂmiepammvuymu4mmmmnuewm
o mmatmmuunmmmmunmmmiwe
| scalo. Values of /\s* are dependent ca the slope of & straight line.
3 '7 <:mtnnsdumntvismtodupnntehtoruchnmo£obmnum”

"“nln. | | |
[ I;Moftbnthimnthodmh#u"(wtbr«nmctnlh
vith valid data 1s given in Table 3. The average of those iransmissi-
‘ i _uﬁabomus,mogummay. This
valus 15 scsewhat lees than that obtained from ihs Theis analyeis, and
the storage cosfficlent ia Wmh higher. However, the results

- 33






Table 3 (Continued) -

Line A » AR '

- t O . T
¥ell Hours Days - ‘& .53.... LI A" 270,000
Ho. Date Time Pumping Pumping mﬂm M a7 , A:'»
A-1 D T 361 . 0,167 . .44 7.354 57 |
A=2 Jun. 11, B ) § 63100 AM, 44 1/6 lom . 306’ - 0.0910 2056 T"f 3078 151,000
A3 L% 00201 1.23; .
a-1 3.9 0ams 3.2 7.45-3.71‘
A-2 Jan. 11, ) § 9330 A, 47 w lom 2.7 0.0970 2.65 s 307‘ UZ,NO
A+3 R 134 0.0230 = 132 . )
Line B o SRR L
B-1 :.E.j’?: L . o 4.22 0.230 = 3.9 6'.’7"‘2039 L -
B-2 Jan. 9, 1951 330PM. 32/ 0.236 - 1.B1 0,042 1,77 | 3.88 147,000
B-3 L 0T o.ooza 047 |
B-1 ORI T 450 0260 424 Ta0-32
B-2 Jun. 9, 1951 8300 PM. 1D Y/6 0.424 . 2,07 - 0.050 2.02 . 3.98 143,000
B-3 S 0.61 . 0.0048  0.60 | o
B-1 AT 4T 0.285 438 732327
B-2 Jan. 9, 1951 12:00 M. . 14 1/6 0.5%0 - 2.2} o 066 2,16 409 140,000
B-1 . 480 0,399 4450 740-3.40 o
B-2 Jan. 10, 1951 4100 AM. 18 3/6 0.757 = R.3% 0.,0708 2,28 | 4.00 142,000
B-3 | ; o - 0.83 0.009  0.82
B-2 }‘nt 10, 1951 3800 *luo ‘ 22 1/6 0.923 2.” . .OBO 2-‘2 v 3.9‘ u’,m
B-3 S 097 W01 0.96 .
B-1 s 8,07 329 A7 7.62-3.63 |
B-2 Jan. 10, 1951 2100 P.M. 28 1/6 1172 2.65 0.0910 2.% = 3.9 142,000
B-3 1.08 0.015 106
B-1 507 M8 482 8318 “
B=2 Jan. 10, 1951 6:00 P.M. 32 V6 1-338 ‘ 275 0.0970 2.6% . . 003 ‘ ul.m 3
B-3 1.16 0.017 1.4 |



Line B

Table 3 (dubfinund)’  .

Well
Noeo

Date

Time

- Puxping

%
Days

Puupinz Drnwacwn

57 000
A b

B=1
B-2 Jan.
B-3

B=1
B=2 Jan.
B3
B-l

B-3

10,

i1,

51 10500 PM.

()

6100 A,

B-2 Jun. 11, 1951 9130 AM.

36 1/6
uwe

472/

1.%06

1.988

5,25

. k>_§;381:
1.842

.99

.w:.', .“."‘

L sas
3005-[
-: 'lf‘7:;

4490

2%

7.“‘3 -95
3.99

1.23 1'2 

5.0
S 2.8T
137
- 5.07
© 293

Clekd -

}

3_9.93;3.'95 -

T 3.98

| 8.01~4.01

4,00

143,000
143,000

42,000

Line C
C-1

C-2 Jan.
Cc-3

c-1
C~2
c-3
c-1-
-2
c-3
c-1
-3
-1
Cc-3

c-1
-2
c-3

9 1

1

Jl” !'.Il.:

8300

e

12100 ) U

C-2 Jon. 10, 1951 8100 A

2!00 P'“t

C-2 Jan. 10, 1951 4100 AM. 1616 O

=

28 1/6

0.‘2$'-{f;

0.5

S rid |

0.93

NS Y5

[ﬁiﬂ'g“oi,
L ke

: ‘264

267

Yy

2,82

- 2489

3.10

2%
2.8

847,

3.1l
3.0%

631
3.21

304

W25 .

078

I295 N
o8y
092

15
«102

o W093

33
a1
+103

124
«120

<363
»132
+118

. 2.33"&3

4.49
2,55

6.71-3.54

" 6.55+3.35

3,20

3.17

2.58 Z‘

4467

2.72
2.60

41T
2.88

4.83

2.99
2.65

‘a3

2.92

i
b
I
I‘

7.03+3,67
© e 38

7011"3 n'r' )

N

7.12-3 84

3.28

7.25—3.93

3.42

168,000

178,000

X¥1£0,000

169,000

170,000

173,000
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N Table 3 (Continued) \ e
Line C C ;o v - _

Yell '
N o Dat

t YT I
\\. e -
Days 2 N

L Hours :
Tine Pusping PFumping Dravdown

-1
c-2
c-3

C=1
c-2
c-3
o-1
c-3
c-1

-2
C-& 3

wor e o P A
LA

10100 P, 36 1/6  1.506
C-2 Jam. 11, 1951 6100 MRAM. 44 1/6 1.842

9130 Ay 47 2/3 1.968 .

6.40
3.29
3.25

5,52
3.41
3.25

5.61
3.3
kb

5.67
3.63
4

,,,,,,,

1419






| " Fig. 10.—Gromd-mater depletion curves for Smoky H1ll River

based cn reccrds of the Liadsborg gage.
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‘ - (representing mund-ntc f1ow) were tranaferrad to tracing pnpa-,

' ummmnmm1mmmmnammw
» - intmfmmmutducmﬁtouwdo&vtmﬁu—ummﬂ.’
mmcxmmmmnmmmnymumrmofm
L wdmgmzh eoinoidad {1 its mm- yart with the are already mua, :
:‘ - _, :. ' .;and the seomﬁ are m 9lottod on tcp ot tho ﬁrﬂ 'nms mms :
e was continted until all of the mumu arce mo pmm as m 4_.__;___.;_‘_,

1n Figure 10. mmmmdmwmmmuaﬂmw '

| surface rumoff and is, wore, disregarded. The remsining ccntinuous

"miamwnmmmtmbumummmh
| 'mtmamzmmmumummammmi
period mwmmmmmmmmmmm:«m‘
‘__mmrtmnmmtumwmmmm M

K eurvu lnn m mvpu-cd frel m M"W,h ﬂu ocwmmn
ot mexnmwn- mthmm'uw eanditimscxiﬁ-
lng et that tlme. o o n el

mmumwmuumtumnwubuum
»weuuammmmm Ormdnmu
’umloormuiungnnmhmnmrwtmutmﬁwz

vtsuponamtmmmmmumlmmmnm-nmu-
” tmoiratmetiusm'rmncvmu. A

An 1nt.mtion of the dcplttion cm'vu (riz. ii) above a selssted
base flow shows the relation between the rate of ground-vater flow and

| the volume of water in storage above the base {n ihe ground-water reservolr.
The storege in the figure 13 summed above 23 cublc feet per second and
dcea not upresm total ground-sater storage. This curve is an inte-

! gration of the depletion curve represeniing ground-water discharge

o 3s



, !’ix-ll—-&'tphmthopomd-um -tar:m—duaum

i o _Nhtimhip. mrn Als an intczration of the summer depleticm .
..  ourve of Figure 10; starage 1s sumed above & disshargs of 23 |

' 'i-_-m&cf«tww:ﬁdmmﬂwntmluw cu:-n
_ 8 1: a.n uhmﬁ.ca d tha vinter dnphtion m ;ma above 55
euhxe tm. p.r um

3%



during the part of ihe year from April I 1o September 0.
" The starage curve males it possible to estimate the increase in

"-mnmmtmldmun frmumtiantothoground—ntorrc-

meﬁm. muorinthisrcpwt,:wi&tionofom

» iuchrmmlprteipihummﬂwmtopm&a ehmscotumxch ,
N ~_, .=4 immintholmlofthnmhblnsftcrlliplﬁeanttmhg
m mm tm; mum and the hhmeatory mmxm Indicate
| f‘ﬂm the averags effective porosity or specifio yield of the sand and
| ‘-mwl below tha um- table 1 the area 18 pro'ﬁnbly sbout 12 percent.
It theae eatimtu aTe ecmat, thn addition cuf one inch of irrigation
. water l‘t. 65 pomt tpplieuticn efficlency to the 41,000 acres of the
' ~-‘Ammumm¢mumummhzsmmdmw |
nbmt 1.000 cm—futofumtom pumd-ummmcir m: o

incr.m hx atoragc eculd mult oiﬂm- fm:urm tienv_c! thrwsh’
} reduaed mﬁs fro u:n ruervoh- b: ucputrmpinttou !!m'o irrmﬁm
“uuru.m mm-@nmwtmmax,om;m- |

tutinzromd—ntummmiwmnwumﬁxuu

'mie:mmnmummummuuum

Cropamtumﬂumugrqnlnmnimhuwam”

’ ,.wmﬁ,mmﬁtutotmumumumuomeym Prc-

mwmmmu,mawfmotmsnmmdmmmmur

1table and thersby return to the sireas, upcahnq as increased crop

yields through Irrigation will result in ineresased irsnspiration and
vater uss by the orops. Howaver, it should be emphasized that the
aﬁoﬁ figures apply cnly to increased return flow from the application
of irrigation water and nct to total flow from the ground-water reservoir.
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mmhmmmmmumugmsm
mmmsmmmwmum Bomcr,ﬂ;c,'
mwummwuudmmmgw

- 'mmmuummmmlqnnru continucus EERX below
B nnopolilnlnandutrlymum 1t qurves eculd mnmpmmd :
A‘rammmm.mmmh"mmd‘w |
o m‘" «i ,,_/.,“.,. m' ter wtarege, but their form vould
e h.,, m .pmuu the seme u tho« inemaec m thie rcpm

mmmmotthumthodofaﬁnnﬁngmuhﬂofmc

- V'irrigatian is liaittd by scse usmtlm l’erhcps the lcst {nsccurate

of thna is the u‘.':{nticn of ihe effect of irrigaticn on the water

- tabls because thnt cttcct bmtonthramof'nﬂinz
rr‘v',»‘factm Homa-, -u otw anthoda mtdond mc lubjcct to ibe
- sane muum The d-phucn w p-mltm d!rm mum

of utun:l. mnﬁitim and the pro,jecﬁcn uf m thon cbnrvsuoas %o
pouibh future eomnﬁm.

| Geologta Formations and their nmvlccic Praperuu
m-traﬁmphia mmwznmmthmszxu

.ofudhmmymch thtmprimipﬂlyﬂnlu, 'rwcmlum :
., POOF :quitm, m the yourger, unconsclidated roch prodneo moderate

tolarzcmppnuufmm Gmlw&tapmuunzhmuthnlog
and watar-bearing characteristics of the formaticns are showmn in Tadle 4.
Areas of outorceps of the formaiions wre shown in Plate 1.
PminnSystu
Lecnardian Series
| The Pernian System is represented in the area by two formaticns
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Tavle 4.—Ganeralized sasbion of 328 mclerls fORUES 13 e
0 posasems.

mspber; conteins vol-  cuterops hh,tgnm .
. ognlo seh { ares

3 ~°';"’°‘,
-l I

: shale

: Baries

CoTse

Comanchean  Culfian

shale

- 0-1508

© 0=2002

Peraian Systea .

4

ellington - Niunescah ‘f;.ticm. A

#

 eecus 1imestones; contains to farm wells.

gypsum, anhydrits, and

Salt ia the eudsurface,
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' ummuhm

bcmmtcthc:'pmrmotmmmrﬁmm The oldest of
these tcmﬁm, th- ‘!ouinctm is contornhl: cnrh.in b:r the

B l'omnzton fca-nthm

A atw ct the 'Eaninztan tmtien haa Seon made by Ver Tiebe .

(1937), ‘lha dmtngnimd five sones on the 'buis of utholoac changa. o
i "5.5'*"fﬁi-.f;_‘mu ﬂm :eéu 1n mmuna order arer. mhwﬂritu Beds, salt beds, __f- Gkl
ums w hds, M bod-, uxd upp.r gray beds csu:; tha upper tvo | |
Mz, * thickness of 130 to 200 faet, s exposed in the Zancpolls Uatt.

fmmdritamﬂmbaudmulnngm formation com-
prmsmnlmmtingmmefwmhmdamdﬁum‘ The

' _mumammmthammsmmmtowtmam '
| thcmo mmtme,mmummm”multm, oonsiatsr

mmamzmwmamm;m«. msmil

3502utmohhlathctutmwtetmam. mmw |

mmmmdmm-rumammm1w
mnmmontmummmmmmmm

'mamuuauuwmmwmetmmrm |
,o!mcu mtmotmmnnwmdmpcdmofmfmtm

| prodtwu mu.y rma, rcnin( mm. ‘tha tmtien in this :ugion

cnly nugar :uppnu of water are avallable from the Wellington
formation becauss of the materials comprising the formaticm. Tells.
penetrating the thin limeatons beds {n the formmticn prcduce Mt
larger amcunts of very hard water, but even these mells may fail during
peric * of drought. ’ : ' - - -
3



mximuhshahinmlmofmtmphmadot
shnle and :uty .hnh 'hich is prcdc-imnﬂy brickered in colcr.
Mfmttmmmtfnhdaefm-mmhmdm .
L ,Atkﬁniwunnmtmu mmmuamgnma&pmmd
e ' cryntah of selenite that ccour at a few ontcmpl are provadly
e - ,_j‘-ﬂ;p_: fecondary origin. .m fmtien has s uxim thicimess of
T about 425 feet In southern Xansas but thins northward to about
| "-mreatmtmuuo:msnpm |
! - O The Ninnescah shele ererpa out and forms the bedrook below
T Wlmmmhmunmandmm“tmmum
L :‘tra memzmnm m;rodnacnhigmy
o amma wpomphgvunmxmm mx ‘box unaou m |
| nmmwuwxwmummm
M* Eh; “thn 'lon.{ngm farution. The mthlnd sone at tln nn'faec -
EERRT cftumrmumw;qumr,mm«nm

tmmmmnusmmmtmmm
,_mmnmmmrmmmmumm
isirxuwammmwmmmpmwtm
mdaeobbhmermglmxto. ?haeotﬂ uonais
!‘ | ‘ wnpoud ot unifanl: large, well-rounded ccdbles derived from
ignecus, mstamorphic, and sedimsntary rocks. Am eobbles lie at

relatively high posftions on the erosicnal surface whers they
protecied underlying Peralan rocks from additional ercsion before
the sncroactment of the Cretacecus seas. The cchbles serve as
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notmromtimdmmmmtcropminm

mmmuonmlcotmmnwiummm N
farnticnofthc(:omdo croup, Gulfian Series. ‘I‘hmroelmtora -
‘:'mmmmmmmmmmvminmm

- xim:hale
m!im chnlu 18 8 mrine shale and s bhcktadark gray

mmlummmngﬁfwmmwm iere the
‘thi:undyinmphm. The rock contains marize AXEishells,
"p.m.t-, « sooaite, and ‘well-developed crystals of selenite. Thin

acqu:lnotd mmm, boda ot oom-in-m, mdthin mu of

» thmm are pmont irrmhrly within the tmum. etrtcmpc

ntthoshlombomimddththunmimmlfnc, :
melanterite. Llthough the thickness of tho Xiowm chuc varies
mmimsbumw«wphummmmmmm
hthisuuuahmtﬁfut.

| mmnmamnmmmu:mup:mm

N ,mdwumswmwww nsurethe

1 Lou,nrhinwm otthamkotafomt 1, the abale
forms & lteep bluff below tht overhanging ledges of sandatone.
Under ihese conditicnz the shale is subjeet to mruch slmping and
mass-wvasiing.

Only small amounts of water of very poor quality ean de
odtained from the Xicwa sbals, and this can be obtained only where
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) tb- shth 18 mﬂ-‘k candy
L Bulfian Series
Dakota fomucn .
mnonmn omhinbythtmmumef
'mmmugn, mmuma sm.nyo:my, m,
o s b ; "‘mim phm are muuuc m mmm and mny eonta.in
i -uwm* p.nm of mut- or ma.~ ¥he sandstcnes in

m mm- part ot tne :muon gay be elther marine or continental
aceoraxng o ‘the prtmt olassificAtion. EFarlier invest’ tors -
tave | phecd tbe nerine sandstones within the Kiow shale; hovever,
Ants !rimhu mmaummm-mmmmun
. 'uthin the Dakots ranntlan !mmzu (1) tho tom unitl m no?.
 mappable mts mmmmz mmocm-a btlnvnriac
nmm; —('z) ) ““erfingering of the amm m oonumm
. uada mmu thnt tm m dnpoaim undnr m.tuc omdium
and ere, than, genatically relsted; snd (3) tne undsm are not
© significntly different in efther age or Mthology.
| mmmmmmmxmmtmmmn
' mmwmmmmmmumm ier.
R 4 mm-mm M to fnegr W nmn
abundsnt Limonite and bemstite ZX concreticns. The Terra Cotta

mnmzm:«tmammummmtp@ the area.
_ elon of the Dakota formation produses prominent ledges asd

flat-topped hills where the sandstones sre t{ghtly cemented. Elaexhere,

the 331~ lcnes weatber readily and form rounded hills. In both cases
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mnmmwumctmuunnu.
~ The Dakota formation hbyfnr mmx omscudnod aquifer
inthorcgion.' lbdmtcsuppuuofmo&utermnmnymbc

-Mhpcdtranth-m.bota fm-u‘d.on inthiau-u.

‘ ‘ Qutamuw w -

PhhtccmScriu o
m mmmy dnpositl of th{n aven aTe cc sllavial, -

aalmm, and eolim cﬁxin. .uthough nm:a o!. m« ned!nnta PR

m mchl, thsir deposiuon was inﬂnemd oensidmbly by
zmntion '&11 theu deposita STe unmoudntod.

 Two distinet deposits of the Quaternary Period ovop cut in
the area. These rocks are the Mesde formaticn of Ka in end

Tarmouthian Azn and ths lnwi\i.' m allnvimincluﬂcsm o

the alluvial deposits of Romt 228 oldu' age baum tln TR
'ilminm-nsmt boundary 18 m‘t oleaﬂy rgeogn!nbh tnﬁ the
two lhgn wore not diftmthtad during Abe teologlc upping
m. formation .
- The Meade tmtim .'a ecupo«a cf mnl, und, :ﬂt, cm,
mwm,mnuunwwmmmm

o _,&:olw Billaim." Inu lphmnmglmue 'bed, thioh is
-‘1to6fmuna, m-ummmofmfmm

mwuma:mm:mmmumw

pebbles and is cemented with an {mpure calsium carbomate. This

couglomerate and the overlylng cross-bedded sands and gravels

maXke up the Grand Island member that i3 probably late Xsnsan in ags.
m&mmdmmtmﬁmwbahmtmw

and earliest Yarmeuthian in zge. Thixz memder 1s composed. chiefly
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A

of #11% & mmuwmmmaqam@mmm
!urhtt- vo:.anuuhm. (1m, Pe 19) suggested
mtmmmmmmmwmmmapnun
mdwmhmmww. The | dm
mm«mmnmmotmmmmumu»
M«m&wrmummmmmwem

of 11 apouumnmtunmmlum-mmmumw L
1nthunpart mmtmmuummmmm”f”
el!arc mxmmmm:mummttmumwr'
'piiémsnmonmux. Mofmreminingdepwitsmp

m‘umtmormummmmm,mmny

mummnummmmmmp.

‘numfcmticnutbcprtmlpalmofnm for
| miuuuamuotmmoftmm mumiﬁ
mumnmmnnammmssmh,mamch_ -
:1014 1.000. pﬁmadmﬁoummmmtmtm.
m‘wctmw&ﬁt&wmmtum‘
mw:umnm.uwmmanmmn

| :wmxem-wawmummutonmamo:m
. ' « .~ e vt A .. . .

Alluviun ,
Alluvium of late Qmterrary sge is present {n ibes valleys

of the _ Hi1l _lver and its tridutaries. The alluvium is

ecmposed of elay, silt, sand, and gravel in waricus proporticns.
A description of the materisl is givan in the tadle of hydrolegie

a3
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andphy:iulmﬁuof‘thuum Be e of an inareased
»aadimththwwto{mﬁm,thtnnuﬂtaumm  
e : mnmmmammuummtmmm
wimzm.mutntmmtmumz-lm,lnum-'
wtotﬂantm' nmmwutu(lug)mmmmm«s

at llluviu ﬁ'nt vxu be famﬂ ina ueticn teroa- thc vnlley
B I ;?.ff_:'fumot bo pwm In scme phm the channel of the river
| inotmphmathedeeyestpnrtdthebedmckﬂoorismm o
L  opposite #lde of the valley from the present stresm channel.
EE A | Mhetmmuvimofthnmamd-rindfrmfm
o depmittctth.mmmﬁenmdfmmudmiumm
I | Great Plains in ihe hesdvaters sres of the Smoky Bl River.
I mnmmpmmuj‘mttommmmomm
| - ecairiduted m of the material mina ike alluvium.
_ ummmw-«umotmm,m
'hrgosupplmafuurmtnihmmmmmam
Smoky Bili unq. Scnnmt hrm smlia oan be developed
‘mmmmammmmmnwwmm
'. m,mmhhadmmmminthonanw
| domestlc, industrial, or publie use. ALl the sitles in the
| Kanopolis Unit wtilisex the slluvial squifer for their public
1 . .4 om the alluviua 1s hard, and in scae places

iron makes the water undesirsdle.
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3 o.nd N ms m tm lra. The m«x @-uwmm w.a '!111
mu n nfmm tm- o!nngu tn th- qunty of the g-auna nm
V ‘f“l' iﬂix&ﬁm hu hczun S u.m. -.’ho m in the turtzm-
'.;melm Y of thi m ot m um, L

~ DEEMICAL QUALITY OF THE WATIR . -
u1 - ertth-p | -nta' mtzpumta*wxmm

) “-_Mt, qmnw-or-uta nudiumn«otthnuurmum o

_.A.*A..,M_.

In April 1952, vater samples were eollected mainly from the
-uunmintmmeanm Mditicmlsupluum
collscted from Kanopolis Reservolr, the Smoly e - e
semple each from the ! ide and !ellm formticns mnou -
& le. Da fr xmmwmmmmm

'mmn,lﬂs)m&(ntn,n‘wmmmwm

m:tWofthmutyotnmmwmwmm

of 8. K. m, Chiof, Q:nnty ct Yater m, und P. c. maxu,

mmhudwuacﬁmofmummmmm

- in Figure 12. musnluofth.ebedalmmunlmm«

are given in Tadle 5. The 1lls are listed by well-loeation number

T Gleme 7 Tesul’  in e " malentis per millicm
are given {n Table 6.
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XXEDXELXX
17=5=2%22

Thickness, T ¥
feet feet
QUATERNARY--Pleistocene
TOP 5081escencacocvctesssocsssscscsssvsnssccssens 2.5 2.5
Clay, silty, gray bod 6.9
511t, clayey, buff ‘ 12.1 19.0
8and, silty, fine | 3.5 22.5
Sand, silly, wmediuwm 9.0 1.5
17=-5-26444
QUATERNARY==Pleigtccone
Topsoll . 3.1 3.1
Si1%, clayey, gray . 8.1 11.2
Clay, silty, denge, gray : 2.2 13.4
511t, nodular, buff 9.6 2.0
' Sand, silty, fine to medium 7.5 30.5
17-6~13asa
Rcad f£111 . 7.0 7.0
QUATER¥ARY—Pleistocens |
S11%, clayey, buff 7.0 14.0
Sand, 8{lty, very fine 3.0 19.0
~.-1, .___ cosrse, well-sorted 7.6 26.6
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los of Test fioles
Listed on the following pages ere logs of 65 test holes and wells

of which 51 were drilled by the State Geological Survey of Kansas and 14
were drilled by the Layne-Wesiern Company for the oity of Salina and the
U. 8. A __. The logs entitled sampls logs were drilled by the State
Geological Survey, and the samples collected from. these holes were studied
both in the fleld and microscopically in the office. |

The locations of &, test holes are shown on Plate 3. Test hole
15=4~25bad 18 Just outside the mep area. All but 4 test holes (15-3-16bbb,
bbe, cce, and 15-4~25bab) are shom on Plate 4. The test holes are listed in
numerical order according to their location within townships, ranges,
sections, and parta of sections.
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lam2-l.iozds Drillar's lor of test hole in the &iy 5¥5 58y 8e0. 15, Te 14 .,

2e 2 He, Ueline County) drilled by the Leymeetsstera Coupany for the

31§f g£ falire, Surfecs lltitnd.,q£‘22§ leste

-
Gellctlcctvooct.oc-..totcaotﬁhll.00-0&00.0...-

QUATER AR Y—eTleisgtoceny
£lluviun
: ey
Send, fins
sard , aosrss and rravel
Sley
P IA L wmlsBONRL G 141
#oll Inpton formmtion

Kook

Thisckness,
fret

13

Dapth,
foet

4
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1

14-2-30ashe Iriller's loz of test hole in the Bw. §WL W2l sea, W <+ 14 3,

a2

Ee & %ap Salive County) drilled by the leyne<Zestern Compsny fer the City

of Selins, Surisce altitude, 1,317 fest.

. Thickness,

faet

801l awnservrvaesonrnacesssssnnnccrncansacnscss ‘S
QUEATERFARYwwFledlstocsns

 Mluvian
Clay 12
Sand end gravel _ 42
PEEILA Neel gonnrdien

Wellingtan form#isn

Ehele . i

/)

tapth,
feat

15
5%



14=2-3000bs Driller's lep of tost hole et the Wi aore ses. 30, 1o 14d.,

Re T Mo, Saline County) drilled by the Leyne.isstern Company for the

ity of Saline, furfnoe sitiinde, 1,29% feate

Thisknees, Papth,
faot Tend

G08l aveccsrvrrccncanntascrvecananssosennsncsssan - & 3
QUALZRBARY ~mPls Lo tocare
© Alluvios

Jlay 39 - 3%

Sand &nd gravel iz &3
FERMEIA Dol 00 v ian

Rellington forsstion

Ehale



14=iw2iloce Ssople log of teat hola at the §if cor. SE;‘ aan., 22, T- 14 5o

Re 3 Te, Smling Countyp drilled by the Etete Jeologleal Jurvey, 1348,

eenemn

Surfpee altituds, 1,252 feat,

Thioknses, Depth,
Tast foot
QUATEERAR Y=wFlol stocens
Alluvicn
§11t, elayey, gray, gray-blagk, md Brownecveases 12 10
8114, 1irkt hutt end 1irhteeray 18 28
Sand exd rrevel, ®ime to coerss; rrawvels dariwed
froxn percatons ecc pimle _ 7 35
PEERINDeelgonard lan
¥ellington
Shale, laniseted, gray to blue-gray 5 40



14-3-23c08. Driller’s log of test kale at the S cor. seos 23, T. 14 I.,

Ko § %o, Saline “ountyy drilled by the Layrs-Tastern Cospany for the
City of Sal ins, Surfaes sltitude, 1,23 foet, |

fhickness, popth,

foot Tost
§01lecancancccasscornsenrrncrosacnsossasssersscene 4 ¢
QUATERSLE Pleistoocens
Alluvium
Clay ' 42 48
PRENIALwelaonardien
Tell ington ferantion
shel a - 1 17



14=3-2%0dd. Driller's log of test hole st the 3% gors 35 sse. 23, Ts 13 Se,

Ee 3 Twy 3alize Countys drﬂia& by the laynowisstern Comprry for the Clty

Thiskress,
feat
36utﬁoucvu-o&oobeudit&ccitsiaooctooloo-ic#ot.i 8§
QUATIRIAR YaaFle Lotosena
Allnviam
Shele, soft 35
Sand sad gravel 4
PPEYIABmd 00nard ian |
%eoll ington forsation
ioale ' , _ i

125

Depth,
fost

58

2

43



14-3-2%2cd, Sriller's log of test hola in the 3Z; o 5%, ses. 23, T. 14 3.,

‘Be 3 Fep Snline Countyy drilled by the hym-?f‘eqtem Comrmny for the Cliy

£7 Selice, furfmce altitude, 1,330 feat.

Thiskness, Tepth,
faet fset
FOll vev.ronsonssnnscsssusssecnnsncensasascvostns z 2
QUATIRYARY»=Pls istoconn
Alluvius
Cluy 33 38
ters, line 8 43
Sley, sacdy 2 45
fand, fine 3 48
1, com 8 &6
Siay 18 T
Eond , sosrse L] i
PERMIA Healaopsrdisn
Pellinp4on Tormtion 7
Stale 1 77



l4=3-i4an, Iriller’s log of test hale at the EX sar, sea, 24, T. 14 8., B, 8§ ¥,

apr

Salline Countys driiled by the Layne-Sestern { eny for the Clty af ZFalina,

SrmMee £1 N8, 1,229 feot.

Ih“m‘ﬂ r's m? th.

fead faet
F01lucevensesencsccersnesssnscvscassesrcscannas ¢ 4
UATEREARYw=Plointase e
Allavium
fknle, sol't » 13 22
fand ex! gravel n =3
bVl - gonbrcian
Fellisztes formation
Shale 1 54



14-3-24add. Driller's log of test kole at ibe SE cor. NEL sec, 24, I- 14 5.,
B- 3 3., Sallne Count- dxilled ™ ihe layne-3-~‘arn Company for
Li%y of Jalips. Jurfage altlitude, 1.231 feot,

Thickness, Depth,
feet f201
301leccesosssccsscnssceseascnscssesscsncse 3 3
GUATERNARY--Pleistocene
| Alluvium
Clay 23 26
Sand, fine 4 30
Sand, x:tcoafse 10 40
Sand and gravel 8 48
Sand, coarse 4 52
Clay X 53
PERMIAN-~Leonardian
¥ellington formation
fxRock 1 34
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liwd=Zedsd, Bample log of !:oaﬁ hole st the 5Z sor. 565 SEy ame. 74 F. 14 .

Be 3 ¥, Salire County; drilled by the 3tate Secloziosl Survey, 1043.

Surfase altltuteo, 1,232 feet.

Thiskness, Tupth,
faat feot
Poad £111ceusrsrevsnrarnorsiassnsssancessassnses ) 1
QUATZRYATRY  leiatocarms
Alluwiuzx ‘
Silt, clsywy, bufl eand Orownj oocutaias Lew
ouilehe nodules F 10
8ilt, sandy, bufl sné gray; ecoatains & litile
fine to mediun gravel ' . 17 8T
8and and gravel, fine to ecarse 19 : 46
8il%, grey 8 5
PRRUIA Femlgonardion
Follington formmtion
Shale, green end grey 3 &7



14-3-2Abe, Driiler's lor of test bole in the SEL ¥7% 899, 29, To 14 2., Bo 3 Yoy

g4l ice Cromty) driiled by e Layma-testar: Coxbany lor toe City ol Salina,

Sursce sititude, 1,232 feat.

Thicknsas, Dapth,
faat fent
Bollocescearcocecoranasannsosctsecnusnssvrsasnce 2 b4
[UATIRRARYewPlelntocens
Alluriun
Shales sof 34 41
send and pravel _ N T2
FPEERIA Bwwigonardian
%ellingten formmtion
9

Zhale 1

130



14=3-16aae Driller's log of test hele 1n the &k ¥il sso, 2A. I, 14 3.,

Ke 3 H,, Heline C~ntys drilled by the Leyns-Yesteru Compony for the

City of Smlimne sw=rage altltuds, 1,235 faet,

Thicinesa, Pepth
feat fost
891l cesvensncsnccrsnarasnssssssvesnesesssrssce B ]
QUATERFARY—Pl et etasons
Alluriun
ihale, soft 12 24
. Shela 4 samiy 13 42
fand sad gruvel : ~ &0 :
PEIHIAd awlisonardinn
¥elliagton format!
. Siale 1 8%

131



15-2«7aas Prilior's log of well (esap well 3) for Cemp FPhillics, Karees,

in Uw W Une WG see T, Te 15 8., Be 2 ¥, Baline County; drilled

Jy e leyns-~stern Compeny for the Y, S, irmy, 142.

sotl....-‘t“to.to-io-l.g'c!"‘lt.»n. Foansasonn

CUATERNARY
Alluvium
Clay
Send , fine

Sand, gruvel, srd eley bells

ek, gruvel, sand & Lyw boulders

PRRRIA Bl gornyrdisn
¥gllington €« mtlen

simle

132

Thiokness, ! 1th,

feat foeat

1 _ 1

0 21

8 26

3 25

31 39
Ioa 42



18=le?oma, Orillsrfs los of well (samp woll 3_) far Ceae Phillips, ¥ansss,

13 the Xig ¥ S 800s Ty To 15 Ses He 2

ey SBLIDS Sounty; drilled

Iy the iavieevesters Company for the U Se Army, 1342,

QUATLBLARY

Alluviun
ClEy, VroWlecesssvassncsnssesronceavisscncress
fand , conrsey eontalng olay atroais
fand, soaras, sné grivol
S1s.7, soft, HMlue
Sand and grewl
Bend, ooarss, =md ecrewel

LX) Bl otpyd {an
la.anlen faramsiox

Lilin

133

it

ﬁ‘iﬁm iy
foat

&

Tal

S.3

t !th’

Ira%

12

23
b3

37.5

g1



15-C=Tadb, uriller's lop of well (senp wall 1) for Cewmp Phillize, Xaneas, at

the 57 oore 880. T, Ts 155., 2o & ¥We, Saline Gountyj drilled by tim Laynes

zf'_o_é*ag Sexpany for the Ue &e Aray, 194d.
Thiokness, Depth,
fest foot
S0l evsesenscrenssnvnevesssantcessersssnnsrinenssce 3 2
QUATERSARY

Alluviun

Cley 25 n

fend, coarse, and greavel conteming clay balls 6 &7

Jard , coarse, end prevels sontsins a [ex bouldsrs

&t baze ‘ 22 o

Book, ochippad, brown exd streeks of yellow alay 4 83
BEE4Is JLoouardian
wallington formation

Ehalo b4

134



152800, snple log of test 'mls in the EE: ﬁl“’ . 809, 5, T4 15 S,,

BEe Z sy Frline Countys drilled by ths State Seologloal Zurvey, V€3,

Sur:rece altlitude, 1,%11 .7 feet,

Thiskne: , Jepth,
faot oot
QUATSRNARY
flapa dsrosits
S11%, 0layoy, BIoMevsssvasaurrconccsnvnasosscnas 35 345
éravel , medium t2 very acarss; derived from
Cretacecus mterinlg anum silt, asome
fine greaveol &nd sand ] 45 g
PERY LA Heniponard ian
wellingt Torsation
Shals, g y-green snd yollowegrsen ‘ - 4 1
3rale, red.brswm, yeol lowewgress, snd
~ blussgrny containe & 1ittle ealcite 8 )

133



.

15«2~3ubs Iriller's loz of well (cemp wall 4) for Camp Phillips, Kansas,

An the e, Wig mes. 8, Te 18 5., Be 2 ¥., Salime County; drilled by

the Layns.testern Compsay for the U. 3. Army, 1542,

Thicine as, Dapth,
foot fant
801l eecamesnssssaransuasessesssanssoacersasnsasassse 1 1
QUATERSARY
Alluvian
Clny 18 13
cass, Tine, olayey | 3 2z
Ffand , rrewal, and glay talls . 11 33
fand and grayel | - 17 53
Fiduia ecnardien
Wellington formstien -
thale 5 59 :



15—2"@0". Sﬂ@l@ lOé‘.’,’ g_f: tost heole _1.13_. tha W}i sa‘é 290 ¢ 3' &’E‘&. &3&'

(=Sl

Zel?-~ County; dr''oed ‘- the Stats Je-'--lcal Survey, 1343, 3Surfi )

aiiftuds, 1,206,8 feet,

Thiskasse, Depth,
foet foat
Kol Filleveccsosvocoecsrasnsnsancesccsnnoncse -4 3
STATERIBRY
Slope depostis
511%, elayey, lizht grey.preeng
soataine Paxr ealliohs nodules 2 4
§11t, olayuy, brown amd yollow buff 8 10
Yoloanle uh. white ' 2 12
Tlay, silty, yellaw srd dark.gruy | ‘ 15 : &7
FPERMIA Bmelpone rdinn |
¥ellinrton formation
Swle, red.brown 2pd grayx fresn - 8 20

137



15-2-l30¢ds jm~le log of tost hole at the S eor. Sl secs 1, Te 15 3., Be 2 Hop

8alize Countys 4vi'‘-d by the Stats Seslogloal furvey, l3id. Surfase altitude,

1'26‘5-0 fﬂ-’to

QUATERXARY ~=Ple iatooens
Allh vm
211t, 1A E Ity e vsasccssnsererrorsannasonssane
B8ily, sandy, lizhtesre>r Lo rrov
- id, fina, to gravel, coarsd; graval cozpossd
nostly of skales fragmonte '
Baud, iz to gravel, very coarse; graaitie
S1lt end olay; aindy. yellowegrey
Uravel, flm {0 vory coorse; corposed of shale,
lirsotony, sod eadstons fragmntsg eom
sore sand eml olsy
Clay, silty, Wlus-grey
fsnd, fine to gravel, cosrse
Slit and aleys daritegrey to blusegray
PREXIA!  ecnardisn
¥ellinston formmtion

Shale, lirht t5 dark blus-gray

138

Thisknmzs,
fest

12

19
13,8
a8

4.5
105

Deoth,

faet

10

23

38

83

875

73

85

i 13

130



16-z-13ddy, Semple lor of test hale in the 383 B} sass 13, Te '% Sup ¥y 2 X,

Saline Countys drilled by the Stats Zeslpzloal Jurvez, mgs.' Sur{sce

Altitede, 1,268.4 O,

Thisknwess, Dapth,
foat fsat
QUATERMA Y emPleis toso e
Alluviaa
8ilt, sandy, yellow gray:; contains mush fing
to mséium gravel at LOtEOBesesvessssncocnanen 30 50
Saad, fine, to gravel, conrse; matly.grunltia 8 38
81lt, olaywy, Nua grey o o 245 40,8
Band, fino, to grevel, soarse 13,8 -
PIRMIAN~eLoanardisn |
veollington formation
Ehale, 1isht to dori_gray 4 58

139



15 " -20cdée. Sample log of test hole in tha Swi SEL swd ges. ™, 2. °7 8.,
B- 2 %., Saline County: drilled by ihe State Qeolor” 1 - VG
Surc a0t sude, 1.263.3 feet, | ‘

Thickness, Depth,
feet font
Soil, dark gny"brom..................‘..... 2 2
QUATERNARY--Pleistocene
Alluvi
Silt, clsyey, gray 8 10

s_ilt, sandy, yellow~gray end gray; contains

scmo gravel 10 )
311t, sandy and gravel 10 20
Sand and gravel, fin2; ccntains 1ittle

grav (, medium to coarse; composed

pari” of G tacecus and Pe: an~ fved

mataerial 13 43
S11%, sandy, buff snd gray 3 46

Sand, fine to gravel, coarse; mosily

granitic 6.5 52.5
PERMIAN-~Lecnardian
Yellly ‘on ! m
Shale, light ‘o dark"gray 2.5 55

140



15-3-10as, Sezplo log of tast hole &t the 5E cor, sea. 10, To 18 8., ke 3 ¥,

Sel ine Countys drillad by ta Etete Goologiesl Survey, 1ii3es Surfaco alti-

tuds, 1,856.,4 feote

Thiskmss, epth,
faet Peot
QUATERMARY
Ailavhm
8ilt, partly élam, rray, ysllowabrown,
enrktrora, 73 toReeecarsssrecrercecns saas 29 20
8il%, snusiy, yellomebufl? 6 43
Sand ead gravel, flre to very soerseg
somposed of sendatons aal elale | peemts & 30
Yellington fo  tion
Shnle, gray-green and red«dnn | 10 49



15«3-10abb, Sez~'~ 1o= of test bole at the ¥i sor. kP ses. 10, T. 15 3.,

ke 3 Mo, Saline Countys drilled by ths Stets Jsologissl Surwey, 1543,

“rlron tltit!‘.‘dﬂ, }._!8‘.;9.1 leat,

Thi 8, Tupth,
feat foat
QUATRAARY
Slaope depoaits ‘
S, olayey, lightegrmy 46 ErEY¥ecosacsavorsnas s 3
811t, olayey, derk-brown to red 3 8
PER¥IA Yl 0ommrd ian
Tallineton Poremtion
Shale, yollowerresn, bluseryay, snd red-brom 4] 30

U2



ltw3=llata, Sea!'= lof of *=-t lole st the X7 core sed. 11, Te 15 8, Re 3%,

5&1 Lm" cnunlzz' fiul‘ Y add hn.. &‘!-19- su{-- 5"2-(.1 anlasd ‘ m. -1-:;3.!..

1,248.8 fosts

Thicikrmgs, Dep th,
I fast
foed £i1) and eoil, gray blackesesnsnssesansne 2 2
LATERRLRY
kiiuﬂna
S1it, and olsy; ten, brom, snd grey 238 27.%
M, fim to scarse; comeing tome fine
to mdivm rravel ‘ 2,8 30
Ssad and zravel, fins ta ALEL oM 25,8 g 1
PELM A Heelaomard 2
Follington for :Aan
Shale, light to Jerk grey T 4.8 0

B ek wd

143



18«3-1labb, Samr1~ log of test hole et the BW sor, N2¢ sec. 11, T.15 S.,

Re ¥ W,, Saline Countyy drilled My the Stats Teolorienl Survey, 1743,
Surface altitude, 1,250,7 feat,

Fale” ss, Jepth,
foat feot
QEATERBARY -
illuvion !
il %, grey b&ack:...uu...uu.....u-...u...'... s 3
$ilt, olayey, light-grey to gray, brown, sad ﬁgr 23 28
Sand mad prevel ., fins to madlmn : 2 23
PEREIAH-wlLoonardian
Tell inglen fornation
Shale, light=; v to grey 9 %7



15«3-13abe, | aple log of test hole &t @ LBy K& UES see. 1<, Yo 15 S,

Re B ¥., Sriine County; drilled by the State Geoloziesl Survey, 1043,

Suriacs altitudo, 1,247.7 fe-*-

Talokrmses,
feot
Rood £1llecveessocscserocssesocssnsressasavescens 2
CATERURY
Alluvinm
§11t, olayoy, broem tnd brownegray 13
Smd, fime to nediunm, dliys conmins mny
sholls . 14
S1it, ¢ ¥ 3
Sexd and grawvsl, fine to acarse; eonisine some
8 tyda % iegray dey 13
Grsvel , £ to overse, browng soutas’ | sany
sexd gtone and lronstowe fragments 10
Gruvsl, mediun to vers soarceg Qmpoa . mostly
of Cretasecus-derived mterial; ecotsins some
fine grevel, sand sad silt 118
FERUIA Yeeloorardisn
Mollin:-tmt formmtion
Shale, blug«g£I8y, freyezraez, end brown 18,5

145

Dgpth »
faet

18

29

80

Tie8

20



15<3-12 abb, daxpla ]l - of test role at the HF core B> ..a.,._x_z‘. 71 15 Ga,

%13 ¥es Saline Caunty; drilled by the state Suol-slgal “-peey, 134!

Surfaos altitude, 1,247.1 foats

Thick ss, Desth,
feet i n
Road £41)lesecceccosnnsrsrsnncsscannsssnvesvessas 2 2
GUATERBREY |
Alluvium
Bilt, elayay, prey | 8 10
Serd, ffizne to wonrss, wit =Wy L1, = 11tile
fine rrevel . 7 17
811¢, soft, rray | _ | a2
Sard s grawel , fine _ Hl E 4
§ilt, gray | ‘ 8 30
Sad, fine to coarss 7.6 5745
Siit, ssndy, dark Slusegray 1,5 52
dravel, Fine to very oosrsas compom largely
of « stone, 8 s snd irenstone | gownte;
somtalng a little smnd ¢ 3
PIKH A Hamlaonard ian
Wellington £« mtion
Zkals, milty, blus gray 12 ?ﬁ

146



15e3-16L0b.  “mapla lop of teat *ale at the IV gor, =e=, 14 ?_ 1K g, = <~ =

=17+ _County) drilled by the **=%p 28-'-g'-' ~rvey, v Olaae

altit-2~y, ° 287.2 Paete

Thiskm sa, Depth,

fost oot
Road £11lcoencrsnasasesvrssonnasocavacessarsass  loB 1.8
QUATERYARY |
Hlope depoeits '
11t , v, trown, axl yellow tang eemtaine f
limonite nocdulss , 13,8 13

511t, yllor-rrayy eonteing son ssnd end e little-
grovel : 12 27
Greavel , I'ioe to conrsaej derived frox wdstons
axd shale ¢ | 3
PERRIAYeulaona rdien | |
tallin ton ferseticn

Ehale, roddraown and greyegreen ] 38

147



1he3el8b20. | mle log of teat hole at the IFL MWy F¥ sece 18, Te 15 3.,

Re I ¥, foline Countys drilled by the State Geolorleel Survey, 1243,

Surface  titufe, 1,277.2 fast.

Thickness,
fost
QUATERMARY
' Ailavinsa
511ty clsyey, di ezreys aomising sowe f'ime ¢o
ceersd g rel 85l Burfecesecseavareveoaravesoas §

$11%, olayey, blus~gray, cresuesray, Aad yollowe

brown 7

© S11t, sandy, 1imenitic, ysllowsbrown 3

Sapd, fine to medium, el yellow=bufl silt 3
11, sandy, yell webuft : BeS
Send, fine, to vory acarse gravel Peb
541t, ssndyebalf 4

5ilt, sandy, snd grevel, fine to mediumg gread o
dommard to sandy dlusw—eray siit, interdedded
with sead and Pine to medius grawvel | 14
FPERNIA Nealog M isn
Vallinrton Cermation

Srele, blusegrasn eud redetrown 7

143

Lapth,
oot

1%
20
8,5
35
%5

it

52






15-3-22000, Saxple log of tesh hole at tha S¥ gnr. ses. 77, Je 1% %,

Feling reupteey ‘-‘“ﬂ_q_m ths Ztate Seclcgioal Surwey, 1343, Jur’zee

8] titudo, 1,264.2 fost,

Thieknoss, Sarpth,
faat fagt
Soil, dark gray-Uromiesesesssrsvenceressssansose 2 é
GUATERNARY-=P] Lstooens '
AMluvrium .

84t md olay; gree: [ray, yellowebromm, and

gray=-br a : 8 12

81lt, light yellowe ‘ 8 18

ravel, coarsej cospased of Mé, so;dgtone asl
srd ool lohe | bDhloeg somts! 1 h silt, j ilowa.
fon , | | 1 R ¥ ¢
PRRUIAY-wl0c rdisn
Yellington Mrzetisn

Shale, dlocky, m-}m b} 20

150
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c-3 c-2 ¢-I 202 A-1 A-2. A-3 East South

West [ T North

in feet

Drawdown of water level,

Figure 8












EXPLANATION

Ground-water sample
previous 1952
O ® Altuvium T
a m Wellington formation “'; {
4  Meade formation 5 :
@ Kiowa shale '| .
R 6 W ® Ninnescah formation | !

Surface-water sample j
A I

.

e —_—————

Konopolis
= W\ resarvoir |

¥

Kon opg//s‘hy m S Yo Yy

@

o —

Figure (2




























