
Kansas Geological Survey 
Open-file Report 

Disclaimer 

The Kansas Geological Survey does not guarantee this document to be free from 
errors or inaccuracies and disclaims any responsibility or liability for 
interpretations based on data used in the production of this document or decisions 
based thereon. This report is intended to make results of research ayailable at the 
earliest possible date, but is not intended to constitute final or formal publication. 
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~:(ORA}i!DU![ IN ~~ ro W t ?OSZ-J.31LITY 0'!' .LEAXAGE OF ?Im 
~OIR BASI'll Or' Tb"11: Plro?OSBD SEOOluCIC UOUffl'Y UD • 

IlJ soom-Cn"'T.RAL lttNSAS 

~ttea 1b,y L W1' ncm.11.n. re,d.d~ epJ:MMr· of the ~k ~ ha 

prejeot,. Jul7 15 and part of Juy la •re spent by· me in an in-vest.igtl,t1on 

at the dam Gd lake site .. 

south GJld. three milel\J west of Goddt"U'd, KmuHUi.t in the va.lley of Clear 

.1eden.l geol.ogist in -ebarp or gro~ter 1nve$tig&tiom in Ka.llr.&s .• 

.. ) Oltbg· to the urgmJ:,7 of t.ha rogued,. ~r, it._. traumi¼ted in~ 

... . _ :or •~p1'0ftl l1J' the ~ ot .the Federal {leologloal aun,,;-• 

. . ... . -:· .... ..... .. 

1. 



:Geolog.ie concitiona 

reservoir bui.n, appr~tely plU'allel with tbs majo.r (U:i8 of' tM ffllID. end 

not a.t right ~a w it. ~o loo-al stru.etw:e in the shale TIA$ n.owd..­

~ the eounw of the i.u.vutip. tion I ~ all ot the $hal"ft 

..expo~•-•t the res._;rv-o.it' ll!l'd. am.. 1Jite.s,. and I cStudied in detail the co.res 
. '• . . . ' . .. ' . . _ . . 

1n ~rn.l the shale. i.s non-oalc~otW., but th.bi bade oi' ~um. ru·e f'ound 

in several pla.oes. i ilo1St o!: t.he beds of gypsum e.re only about l/1-6- to 

ing to~. ~Ui.11911 the -.:rater e.ute:'Od the test h ole at :about 117 f:eet. above 

hole ~ reported to be very irregular, rs:ngiDg from 500 to 1.soo :gallons an 

hour. At t..'leie time or. my rlsi t this ,1c,ll was plu~ged and l il1l'a5 not -able pers.ona.117 

to obMrve the water eondi ta.on& in it. 

A. plt at Station; 9+00 on the center line of the dam -n.s dug tG e. depf,h. 

or about 15 reet below the top oi" the -shale. 1'he sh&le in the pit i:a mostl7 

) D&cliaa. bud and. eompaot,. A m.all .seep of w.a.ter ,-s obaernd entC"tr.i..Dg the-

pit ~ 1.he .south {~tr.am} aide along a bedtling pl.am ·•t • point •bout 



:: ::• . . ,; 
•' .i·J.:- . • 

line ot the dam. 

·n. 1llustrat10ll8 on ~ f'ollowi.ng page illustrate by arl"OWS the possible 

mavtrmen.b o!' ground we.ter 1'4t t.h.e d«m and lake ei tes,. 

F1guN 1. Jsut-:west pn.ti"il.e through the reaervoir lasi.n showing paaible 

eut-was:t movo.ment a£ ground water along bedding pl1m&a and !':ra.etures,. 

~ 2"' North-so.uth prof'il& through the ~ .s.hom.~ proha.ble ei".!'&etive 

.. : bl?)- at·.~~-JSGve.sent, 'by -~ dut. ·: 
. . :· ~ , 

·. .. ... 

. , ··1~ :f,· '""t; ·~ .. ,<:to,.• , ·,~ ···. ·t• •• • ~ .. . . . · · ••· •• ,, ••• ,- • • • - • 

;;;-;~\?\)\ ·:::·.: .. :;<:-\:.i ::, .. ::: .. , .• . .:· : _· •::· .. 
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£'arming the floor of- 1:he :roserTOi:r basin 1& so impervi.qus that there is 

i,re1tsure- supports this eonel:uion for the .f ellowlnt re&s-0J11s.- Ts. -ma teri:al 

Ot<er~ tbs pm-ous zone ..from 'ffllich the ground ~ter- ~tGrced the ho-le 1.l'WSt 

noo&&SU"ily be relati-vely- 1mpe-rviol1$ to pannit the pel'"'riCUG %oa to ho.ld 
. • . . 

. . . 

The r-elatiwly .high head or the gnnmd ~r in this -

test ho-le ·lncYi..eatea that f12:V por-ou-s rAateria.l near the ~rurl'aoe is probably 

the ·clip er -the ~ and l6akage to tile,. eouth -a..~ the dC:1 ~ oo-cur. 

but the llllQ:mt b eitmr -direction. probably- mu.ld he 1nsignitioant fU"..ii :oat 

.h(l;.za.rdous. 

therefore can he tli.ssolwd along .t'n.etured zones_ aft'ording passagevmya 

of water.. ~ ge.nerttlly are :not di.Slltol wd, hcmever, 

are indi-ca-ted in the logs -ot t:be test holes. The soluble 'beds- of au.rt'ieient 

) : thiokneO to 'be oOTJ.$.idored ha.nrdaws are a.a a ru).o relati"Yely ~ar beloa- the 

. . -
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tl1e re-e'l':Jrvoir lies in a. diN-etion ~n.lltil to the. strilce -at the bods,. The 

ei'i'eetively by tbs core oi" the dam.. 

the reuervoir basin. 

.-; -,. 

... ·:· . 



Station ·0:+00 
Eleva-ti.on 180.4 ±'e:et 

Clay-aha.le., light r7a.y •· very soi't 
Clay-ab.ale and shale• light gn.y to de.rk bhle; in put. 

e&lft;l"e:®!e·, I!'IOdiwa · so!"t ~:.,· ,,, .. .,.,,, ltledi• hard 
Do .•• - in part Otil~ 

Do. 
BhAl-e •· so.rt• crumbly• ea.leareow; 
Shale .. ., b&l"d,. gray# Mn-~re~u.s 

r.u, •• 1dth ~ams of gyp~ (1/.2r: ) 
She.le. b-?'mm,,. gypsum ·semuz 

Ste.timt S+OO 
Ele:V&:t.ion. 1s1~s toot 

Shale, hard;J' ~leareoue (Poor nroovery) 
Top·t C1-y~le, .rod1 soft; botto:m.: Sh.ale~ he-.-r-<i,. ~Y~ 

in. part oale-areous 
Sw-e, eo.tt,. cr-wably.,. in pa...-t ealcm-1:>ous 

Do ... , lm...""'Gar 
She.le~ hari.~ gre:y 

Do •• with reek gyp~ thui. 
Sha.le":.'~ ,:,rq 

·no 
She.le• m&dl.lDl1 so.rt. t~y lt:r.min.ated., l'rQru::ly e&leareoia 
'Up?Cr part .. -do; lower pl\rt t S.¾.ale., ha?'it • compacrt. wl th 

fuin ~ be,ds (1,..1/2·11
) 

,Shale,. hai-4.. ®?:!pAOt, llrettkly ca.leareous. 2-5-inch piece 
or hari ~ite 

Shale• aott, nth thin Qtpsum ood.s 
shale,, ba.ri> :massive 
Shale. ha,rd .• with little gypsma 

Do 

Feet 
18 .. 29 

ZS 'l"' sa · 
~- .3' 
$4 - $S 
·35 - 40 
40 - 4t 
42 - 48 
48 - SO· 
5G -·sz 

11 - 21 

21 - 26 
26 - 2.8 
28 - SO 
$0 - 32 

.SZ . ., M 
H .. 3$ 
36 - 59 
ss - 41 

41 • 43 

43 - 41 
47 ... 49 
i$ - 53 
65 - 62 
62 - 65 

·. , .. 
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Station 10+00 (16 .f'eet aouth o.f center line) 
El~vation, us. S feet 

Clay and shale:• ~ott, gn.7 
Shale_. hard* li.'IASsi VO 

Do ... 11'l..th 2-inch bed or bYPSUli. .a.t e.b~ut 41 feet 
S~., bard:,; massiw. (Louer l foot_. sort. cr..mhly} 
Shale°' ba;rd., blue 
Shale• ha.rd,. gray to blue,- gypa:if'eraa.e 
s1a1e-•. bard-'. gra:y- to blue. slightly ea.leare.ous 
Shale.• .hard, light to d&rk ~ and. .red_. l'li th :few Y"i:Jry 

th1m. beds- of .gyp&UtA. 
Shale• ha.rd.,. mas,si,-.e" grey, fem thin see.ms of gypsum 
Shru.e •· ~ium herd#, dArk gra,.y., m.th. li'ttle gypSU?:!1.; 

l:()'We'r 1 root .... !'~ vertie&ll.y 
Shale.,. Vttry hari. white. cal~ . 
~ '# li~ to .dark. gay• :ha.rd~ -~1iptly e~o~ous -·. · 
~- -eaai~ ~d1 --41-aa ~d, ~ ~U'•N\l$ . 

, Shale,, .red, e'1.s-ily !"~ure~ 
Sh&-1,e;. hard~ bl:u.e 
Sh$ll.e_. hai.-d.,. blue; f'raeture15 .fairly easily 
Shal:e .. so.rt_. -crumbly 
Shal&; h&l-d., blue 
Shale,-. blue~ .f'.racturee :easily 
Sru..le,. herd 

Do.~ lo~r a incl',w;s -crumbly 
Shtu.e, :l:utrd" blue 

no .. 
Shale;;, {!;,n,y., .easily f're.otured 

Do. 

Station ll+OO 

ZS -- 42 .. 2 
42.2 ... 45,.8 
'5.8 .... 50 .• 4 
50 .. 4 - 55.'?' 
55.,7 - 6S,..$ 
si.5 .... 12.v 
72.7 - 15.-9 

75.S - S5 .• :S 
e.s • .a - !.}i .. s 

~3 .. 5 - ss.s 
li):8.5 - 99 • .5 
iS.5 - iOlA 

104.4- - 100 
108 - 110 
110 - l:l3i,.S 
113.5 - 120.,6 
120.s - as .. a 
lZS .. 6 ·• 128 .. 6 · 
128 .6 - l'SO.S 
130 .. 6 - lS:3 .. 6 
lS:S .. 6 - 13:5..,6 
1~5.,d5 - 145,..5 
146.5 - 155.6 
1ss.s - -1ss ... 2. 
16£ .. 2 - 16'7.'l 

-(11.5 i'e•t ,sotrth. o.£ ecitsr l:hle o.f dam.) 
. t~t1on.· 152.l t'8St 

Shale• .frac'taret; etil.sily. gray• with 5-ineh bed of 
limestone at to'P 

Shale• hari• ~: with v:e:ry thin gypsum beds 
Shal•., so!"t., cnmbly 
Sfuue, he.rd,, blue 
Sh'flle, ha.rd;; up_per l i"oot soft mid crumbly 
Shale., fnt-ctllNg easily~ non-calcareous» an.o. 

oru::,'lbly 
in part 

34-.5 
-43.S 
45.6 
~7.5 
52.2 

55..,6 

- 45.6 

- 45.:6 

- 47.6 

-· 52.2 

- 55.6 

- 55,.5 

a. 



Clay-, brom.,. .ailty., loose 

station. 12-+00 
Oevatio-U.t 148.2 feet 

Cle.y• red,.. liGht 
Sh.al~-. g~y. '\'retilly ealoereous, :ri:!Sdi1.lm hard 
Shale., r;i-ay • ~y oe..lcareo:u.s :t bard 

Do., with thin .a:etl.!'lS of gypeua 
Shale• hard, with f"EIW thin OOa:nts 0~ ~ 

Do. 
Shale., hard. with '\Tertical rraetu.re.s 

Do. 
Slmle. bard.J- z $~ or gypsum ·l-:meh tb.iek 

Do.,• no QVSUlil 

.. 
.. . : . 

· Steti.Ql'l 1:6-.00 
Elevati<m."' 160:.Si tet,t 

!"~e. blw,, sort, sl.ig;htly etleareowz; 2-inch b&d o-J: 
limato:» ~~r bottom: 

Chy-ahal4• so-ft, oal-eare:ous,,. blu.,e and green 
ClwJ-sblLJ.e. · iiioi"t, red c.ni1 bl-ue 
Sb.ale ,. hard,, blue 

Do-._ -..!:~'>). Utt.le i07?SU-el mer bottom 
Do. 

Bt-.t.;;ion. 16 +-00 
Blevs.ti~, l•eer.2 .t':e,et 

.Shale• he.rd,. slightly caloo.reo.us, ,i,1:bh riecl clay-shale 
at "bottom 

Cla.Y'-aha.le, ao!t, calcareous. (Poor reeov-sry) 
Cla.,-.. abaJ!t~ sort, erwnoly,. blue-brown 
Clay<i-ebal-., sort. red# asllglttly caloaT&ous 
Shi.le• hard• bliw 

Station. 20+o0 
Elevl!ltion, 11'7.6 feet 

Sha.le~ ~ hard, light gray 
Chy-,.fililtle. sof't.., eal.oa;-eous, g:NJ:y 

Do.; lrl.th he.rd shale 
She.le_. hv-d• fflm.kly cm.leareous 
Shale, .r.ied~ hard,. !'raeturo-.s ea.s:ily 
Shal-e., hard• with few thin isof't layers (1/2") 

16 - 17 
17 - 21 
21 25 
2-5 - 28 
28 -- 5'7 
37 - ;l,2.,5 
.S.--2.,.5 - 51.5 
51.5 - 55,.,5 
55.5 - 57 
SY ..,. SO 
_60 62 

10.5 - lS.? 

18.1 24 
24 28.:S 
2e •. 5 - sa 
3£ - 45 

15.B - 20.1 
zo.7 2s 
29 - 35,.,3 
55.5 - 33.2-
sa.2 - 47.-.Z 

15 17 
11 - 19 
19 21 
21 - 24 
24 26 
26 - SS-•. 5 



fJncy" me.diut1t hard_,. $-hale 
. .Da .. 

Gray; . uott.,. c1ay-sh$.le 

Su.ti-on 24+00 
ElevatiQ'll., 181.3 root 

Q~y • 'bar&:,: ·wm-ei,.l~ shale 
Or&y; ba"il• ~al.evaeus shale 
Bard• 'iiark jp.-y M'9le; _itt pflil"t1 ~s 
Gere,-, htltd., muc&reoua ih~ 
Gray~ '.hU!d 8hn.le 
Hard.., gny- shale,. slir;ht.ly ca.lctuteou:s-

Station Z:S+OO 
_ ·i."ievaiiion .. 114.o -,feet 

Gn.y, _d.,_.k· .blue'; y,ellow., i-.rd ~hale (Poor reeo'7ery} 
G:n,y, hard.,. 'C&l~ shal.• 
G~ to blue• hard,; oalnareous shue. 
BrOIIU~ medium. hard, ml.I§ (Po.or reeove.ry) 
Duk ril"~, 'ha.rd ahaht 
Gr.e.y · to red. h!i'trd, shale (soft" at bottom.), with th.in. 

se&u ·of~ 

.Sta.ti.on S2 +00 
:tle.,ro.ti on:t_ 181.B .feet 

Sort. ea.lot4r~ous ela,y-$b.ale 
Sort to 1-Td clay-.:ibl.le, a?Jd she.le 
Gnty':, .h!U"d~ ~•learemu: shale 
G?"l\Y 6 hard. oalCtl.re.O.US shale 

Dct .. 
:Do,. 

Statiaa $+00 
Elev.&tion. la5.s :t'eet 

So...~,. _ -crwably clay• nth m.n.or amount of aoft &.½al(!; 

Clq • ~oi"t, and. so-tt shale 
Ch7-ne.le and ah.ale* soft . .- fraoturet!: -e:a.e.ily 
lla.rd a-hale~ oalcllll"eOW3 ( in lowtl-r part) 
3ard.. •bit.le,. gr&y to blue,. &lightly calcareous 

no.;, 'Ci th little gyp:aum 
Bl\111 and: b!'OW'ni; hard uale 
~ a-ott shale at top; bottoa1 blue har<l. ah.ale 
ToJ;,1. dar-lc ... blue, haN. e.alei \rot.tr.mi red• hard shale 
~ - hffd zmw 11114 blue shau.e» with large UtOWllt. a£ 

' er,.. :fj) _.i . ... ,,. uay ,shill~ 

-ff~}-: ~? ;r• - .. · · ., --· ·: ,:: · 

J2 - 14 
14 - 16 
16 - 20 
20 -U 
22 -- Z.4 
-24 - .26 
2$'' - 28 
28 -sa 
52 ... S1 

18 - 26 
25 -- 30 ' 
so - 40 
40 - 42 
4"" -~ -44 

44 - 46 

u.5 - 22-.s 
22..,6 .... 25.5 
2s.s - 21.s 
21.s - 3:s.,.s 
zs.:5 - z9.5 
ss.s .... ,4.2.5 

,10 - 15 
l5 ""20 
20 - 25 
25 - SO 
&; - 40 
40 - 42 
42 • 44 
44 - 46 
46 - '-8 

10. 
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Yellc;;w ;an.-1 gray clay-sm.1-ei (Poor l"eG~ry) 
C-ny,. sort el8:!.r-shale (Poor reeove.ry) 
G-rq • · s-Qf't to hard shale J slightly calcareous 
Gra.y-~ h:&l":d., oa.lcarecms shale 

Do. 
Do-.J l~r part; sort., -c-almu-eou::: '0-lay◄ha..a 

Gray, htu-d :ehale 

2-4 - 26 
Zfi - 28 
2S - 32 

M - 36 
SB- 40 
40 - 42 

11. .;.:::,_;.:··· . 
!?·;,: · 

:l2.~t 
. :.~ 
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