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IHTRODOCTION

In responsc to & reguest to the EKenses Geolozisal Survey from Hr,
fobert Smrhe, enrinesr of the Division of Weber Hssoorees, Stebe Board of
fprimuiture, under date of Jume 26, 1540, I wes assigned to meke an
investigation to determine whelher or not the reservelir besin of the propossd
Sedgwlck Doumty lele would lesk upon completion of the dem. R. (. Hoore,
Stats geologist, end Br. Swrba visited the site dJuly 2, but at thet time
adveree woather conditions prevenbed them fron mking 2 compleds investigs-
tlozte At the reguest of H¥r, Hoore dats on core driliing were orgenized end
tracemitted iy B. W, UoMillen, resident engineer of ithe Sedgwick County Dam
projeot. Jnly 15 and part of July 16 were spent by me in en investigation

at the dam and lnke site.
The Sedgwick County Dem end Leke site is located sbout four miles
south and three miles west of Godderd, Kensas, in the wvelley of Clesr
Creek, & tributary of the Hinneseak Riwsr, in Sedzmick County, Esnses.
This memorandum has been reviewsd by ir. Hoore sud by 5. ¥W. Lolmen,
Peferal peolerist in charge of ground-weter investigstions in Kansas.
} Owing to the urgensy of the reguest, howewer, it wes irsnsmitied in edvance
T e spprovel by the Tiresbar of the Federal Genlogiosl Surrey. |
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Geolopgie conditions

The bedrock lies &t or nesr ths sgurlsce in the vicinity of the dem site
mmd sonsists of Permisn shale belopging to the uppermost pari of the Vellington
formation. The regiomml dip of {he shale is towsrd the west side of the
reservolr besin, spproximstely y&mllei with the major axis of the fem and
not at right engles %o it, o losal structure in the shale was noted.

uring the course of the lnvesiipation I exemined all of the shale
axpsmrms at the reservoir and ém sites, and I studied ir. &a«m}. ‘c&ze cores

from 15 test holes drilled sm or neur the center 1&::5 of the dem {m agmméiz |
of logs)s The shele is mostly grey exnd blue, purtly soft end pertly hard.

in genersl the shsle iz non-psleersous, but thin beds of gypswn are found

in seversl places. Fost of the beds of gypsun are only about }./ié« %o

1/6=iveh thick, but & few are 1/ -inch thick smud & few sre ns much as 2

inekes ihick. A B-inch bed of limestoue was found ai the top of the shels
—mﬁ-m in the Uest hole at Sheticm 13+00, and s 2~ o B-inech bed ol anhydrite
was found abowt 45 Dest below the surfase [sbont 3¢ fset below the top of the

shals } in the Lest hole st Stetion B+00.

ater was reported to flow Lrom the test hole u% Btation 12900, hscord~
ing to Hr. ¥o¥illem the weber cobered the test Licle at sbout 117 feei above
an arbiirary detum end rose to sn elewation of 157 feet. The flow from this
hols was reported to be very irreguler, ranging from 500 to 1,500 gallons an
hours At the time of my visit this well was plugged mnd I was not able personslly
to cbserye the waier comditions im it.
4 pit at Station 9400 on the cemter line of the dem was dug to & depth
pl about 15 feet bDelow ths top of the shale. The shale iz the pit is wostly

medivm hard snd compeet, i small meep of water was observed sntering the

pdtfmthamth {mm}mdm;m;@mﬁtnwzﬁm@uﬁ
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seven fest below the tops & little sespuge was elso moted 4m the bottonm of
the eore trench thet wap dug several feet inte the shele slong the cenber
line of the dem,
The illustrations on the followinz psge illustrabte by srrows the possidle
novements of growmd water st the dem and lake sites.
| Figure 1. Eestewsst profile through ihw reservolr besin showing possible
east-west movement of pround water &’img; bedding plewss znd freelures.

Pigure 2, Torth-south profile through the riam, showliny probable effective

‘::mmmnfmm&mwmbymm

Fﬁ.'ﬂurs Bu aeoz*i:h-smxﬁa profile slong e line mst of the dmm showing the

posaible movement of ground weler srowmd the dam,
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Coneslusions

The covidenoe found by this investigeatlon indicates that the shale
Porming the [loor of the reservolr basin %5 so impervious thet there is -
little likelihood of leskaps or soepage hmzardous to the dan or rescrvoir.
The faef thet the wobter found iz the Yest hole at Stetion 12400 was under
pressure supports this comclusion for the follewing reoesons. The maderial
overiying ths porous zone from which the ground water entered the hole must
me;wil:@' be relatiwz.y impervious ;bo pormit the pervisus zone to hold

water upder pressures. The éﬁlatiwly high hesd of the ground weter m this —

test hole indicwbes that sry porous meterisl near the surfeoe is probably
already sstursted and hemee would net absord much additionsl weber Trom

‘the surfsce ressrvoir. IUnder the conditions of hydrostatic hesd in s sseper
zone the bendency should be for all avallsbdle muell pascagowsys to be [illed
with water moving upward from below. Any such movement of esecaps would coem
o be imsignificant, however. Owing Yo the regional €ip of the bedroslk snd
o the surfage topogrsphy. there ls no change for the movement of water oub

oi the reservoir basin te the north or sast. Leskege to the west down

the d1p of the bedrock end lsskage to the south sround the dem may coour,
but the amount in eitber Jdirsction probably would be lesignificant end not
hezsrdous. |

Oypeun, limostone, snd snbgdrite ers slichtly soluble in wsber and
therefoare can be dissolved slong fracshbured zones, affording passaseweys
for the mowement of waters. They geserslly are na‘&:K dissolved, homever,
where f‘mtafiug exnd weathering are sbsant. Such beds of soluble material
ere indleated in the logs of the test holos. The szoluble beds of sufficient

thickness to be sonsidered hazerdous sre az a rule relatively Zar below the

base of tho dem and lie desper yei below the bobtom of the reservoir, as




€a
the reservolir lies in & direction perellel to the striks of the bods. The
core trench wes excevebsd below the 3-inch bed of limestone found in tie
test hole et Statlon 11400, so thel soy weter in this bed should be stopped
effectively by the core of the dan.
The dats indicste thei although soluble beds are presend, they ars thin
i 8o situsted sirveturelly as ic permit wvery 1itile AT any leakage from

the reservoir basin.
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Arpendix
Logs of core holes drilled on or nsar center line of dsm. The locationn
of the steations are shown on the mep in the pocket. The slevaetion in feet

ebove an arditrary detum is given for the top of the shele &t esch core hols.

Ztetion O+I0
Elevation 180.4 feet
Feoot
Clay-shale, light pray, very soft 18 ~ 29
Clay-gheals and shele, light gray to dark 'blm, in 'gart
celearsous, nedium solt ‘, _ 28 - 32
whlll;, gr;y; m&i’m W . — BE - B4
Do., snd in part oslcareous 3¢ -~ B8
Ehale, selt, orumbly, calcarédus &0 - 42
Shels, h&rﬁ, grey, non-oslcarsous 42 - 4B
Toe., with sssas of gypsw (1/2%) 48 - 80
Shele, brown, gypsum seans " 50 - 52
Stetion 3400
Elevetion 151.% feot
Shale; herd, celcareous {Poor recovery) 11 - 2%
Tope Clepw-shale, rod, sofi; bottom: Shele, hard, gray,
in pert galeareons 21 - 28
Shale, soft, crusbly, in part calcereous 26 - 28
Do., bardsr 28 - 30
Shele, mrd, rrey 30 - 32
Dos, with rock gypsum, thin B2 - B4
Shals, herd, gray . 3% ~ 38
‘Bs 36 - 35
Shale, redium soft, thinly laminated, weekly cslcarsous 38 - 41
Upper part - do; lowsr mr‘;z Shale, hard, compact, with
thin gypsam beds (1-1/2%) 41 - 4%
Zhele, hard, compuet, makl;s"calcamaus, Z2ef-inch pisce
of hard anhydrite 43 - 47
Shale, soft, with thin gypsus beds 27 =~ 43
32‘1&19. M" Daseive &5 - 53
Shale, bhard, with iittle gypsum 55 - 62
To 82 - 65

T



Stetion 10+00 {18 foet south of cenmber line)

Elevation, 128.5 fest

Clay and shals, sol't, gray

Bhale,

Do.,
Shalse,
Shale,
Shale,
Shale,
Shale,

herd, massive

with 2~ineh bed of gypsum rt sbout 47 feet
bard, massive. {(Lower 1 foot, soft, crumbly)
hard, biue

herd, gray to blue, gypsiferous

bard, grey to Blue, slightly cslcarsous

hard, light to dark gray and red, vith few very

thin beds of gypsum

Shale,
Ehnle,

hard, messive, gray, fes thin seams of gypsum
medium herd, dark gray, with little gypsumg

lower 1 foot - fractured vertloslly

Shale,
Shele,
Shale,
. Bhale,
S}&}-ﬁ;‘
Shele,
Shale,
Shele,
Bhele,
Shals,
Doy
Bhele,
Do
Shals,
Doe

Shale,

vory hard, white, calesrecus

ght to dark gray, hard, slightiy'talaaranas
easily Practured, mediym herd, and gypsifarnux
red, sasily fractured

hard, blue

nard, blua, fractures fsirly easily

sol't, cruosbly

hard, bluae

blue, froctures ocspily

hard

lowsr 8 iuches srumbly

hard, blue

gray, sasily {ractured

Etation 11430

35

42,2
45.8
50.4&
58,7
£3.3

T27

75&9
528

§3.5
PE.B
?Qaﬁ

138
1310
115.3
1208

128.8
155:6
1338
1%548
186.8
15848
188.2

{17.5 fest south of center line of dam)

Elevntion, 132.1 Pfeet

fraotures essily, gray, with Z-inch bed of

limestons at top

Shale,
Shals,
Shale,
Shele,
Shale,

hard, gray, with very thie gypeum beds

sof's, crusbly

herd, bdlue

bard; upper 1 foot soft snd erumbly

frectures sasily, non-calesrenus, sad in part

orumbly

345
4548
45.8
476
SEe2

55,6

A28
£5.8
8.4
5547
8343
T2e7

(IS I A A

B%.8
GZ+5

f

1

- BB.E
- BU«B
- 1044
-~ 108

- 110

- 11B.3
- 123.6
- 128.8
- 13{} u'ﬁ
- 138.6
- 135.8
- 14845
- 1E55.8
~"l88.8
- 1677

%3.8
4548
L7456
GZ.2
558

t 1t

6845

]
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Statlion 12400
Tlevetion, 143.2 feet

{lay, broem, silty, loose
gh&', w&'} iiﬁl'ﬁ
Shale, grays weally caloersous, medium hard
Shele, grey, weakly celesrecus, hard
Do., with thin seans of gypema
shale, hard, with lew thin ssams of gypswm

Do
Shale, hard, with vertieanl fractures
Do

shele, hard; 3 secas of gypsum g-inch thick
0w, DO LYREUR

; Station 15400 :
- Elevatica, 160.9 feot

Seale, dius, sofiy, slightly cslesrecuz; Z-inch bed of
imestome near bottom

{lsy-shals, sofb, oslemrsous, bluc and greoen

Clay-shals, sof't, red and blue

Sh&lﬁ, h&t’ﬁ* vﬂ‘l’ﬂé

Do., with 1litile gypsunm zeer bobbom

S
30«

Ebakion 18+00
Dlevetion, 186.Z feet

Shale, herd, slightly celearecus, with red clay-shele
at bottonm

Clay~-shals, solt, celeareous. (Poor resovery)

Cleyeshale, soft, crumbly, blue-browm

Clayeshale, solft, red, slisghily calesreous

Shale, bherd, hime

Stetion 20400
Zlevation, 177.6 {faet

Shals, wodium hard, light pray
Clay-shnle, soft, calcmrecus, gray
Doe, with hard shele
Shels, herd, weakly canlesrecus
Shale, mediuvm, hexd, Iractures sasily
Shale, herd, with few thin soft layers {1/2")

ig

17 -
a4 -
258 -
37 -
425 -
51.5 ~
3¢5 =
Y -
80 -
1{}’5 il
18,7 =
2t -
A
38 -
T
15.8 =
29‘7 ad
38 -
35,3 -
3842 =
5 -
17 -
12 -
a1 -
28 -
28 -

17
21
25
28
37
&245
5l.5
B35
87
&0
&2

18.7

24
2845
45
£8.5

207
28

3543
3Ba2
47.8

17
15
231

9.
o

35.5

g,




Station 24+00
Elevetion, 181.3 feet

Grey, nediom hard, shale
Do
Srey, soft, clay-shale
Greay, hari, non-celoarecus shale
Gray, hard, calenresus shale
Hgpd, dark pray shelej in peri, caloarecus
Grey, berd, culcarecus s:sle
Gray, bhard shale
Eeard, grev shels, slightly oalearepus-

Stetion 28+00
- Elevation, 174.0 feet

Gray, derk dlue, yellow, herd shale {Foor recovery}

Grey, herd, seloarecus shele

Grey %o blaee, herd, cmlparecus shale

Brown, medimm hard, shele (Poor recovery)

Dark prey, ‘hard shale

Cray to red, hard, shale {soft, st botbom), with thin
seams of gypsum

Ztetion 32400
Tleveltion, 1l81l.5 fest

Sof't, calpareous cluy-chale
Sof% %o hard clay-szhsle, and shale
Gray, hard, saleereous shale
Gray, hard, salsareous shale
Dow
Boe

Station J6+00
Elevation, 185.8 Teet

Soft, crunbly olay, with minor wssunt of soft shale
Cley, soft, and soft shele
Clay-shaie and shale, soft, fraotures eexily
Hard shale, calemreous {in lowsr part)
Hard shale, gray to bliue, slightly celomreous

Doe, with 1ittls gypsum
Blue snd bhrown, hard shale
Brown, soft shele st top: bottom, blue herd shele
Topt dark-bliue, hard shele; bottom: red, hard shale
Red, hurd zhals and bdlue shale, with large emount of

o Berd, gray shale

oEn o,

ATAOR N ey,
(AR OTTIONE i e }

2
14
ig
20
22
2%
6

32

30

18
20
25
0
40
42

46

48

80

25
B0
40
42

R I I I

- 22eH
- 275
- 335
- 59.5

LI

-~ 15
- 20
- 2B
- 3
- &2
- 4
- 46
- 48

- 50
- 52
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Station €0+00

Yellow snd pray cley-sinle (Poor recovery)
Gray, soft clsyeghale (Poor recovery)
Cray, sofl to hard shale; slighitly calcareous
Gray, hard, celearsous shale
m-
Dos3s lower psri: soft, omleersous clay-shale
Gray, hard ghale

&0

BELEERER

(I I A

26
28
32

&8

11'-
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