KANSAS GEOLOGICAL SURVEY
OPEN-FIL™ R™P°T "™ ©

MINERAL RESOURCES OF EASTERN KANSAS
IN THE MISSOURI RIVER BASIN

by

W.L. Heidenreich
W.L. DeCarbonel

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

available at the earliest possible date, but is not intended to constitute final
or formal publications.

Kansas Geological Survey
1930 Constant Avenue
University of Kansas
Lawrence, KS 66047-3726



,.{/,

MINERAL RESOURCES OF BASTERN KANSAS
IN THE MISSOURI RIVER BASIN

by W. lLee Hoidmeicl'xy and W, L. de cnrbonoly
CONTENTS

mmw 000D 0009008000000 000000050000000002000800000000

Ammu ©000000000080000030000000600000000000000000
SUMIATY evvcveceesccccccccscvcsscocssssoscccscessccesscccsce
Geology of lortheastern Kansas ,ceeesevecsccccccsccccscccss
Minervl ROOOUNCES cecsscevrnscccsscccsccscsccsnsccccvesossse
P 7 N .
SAnd~Z18Ve]l cevecceccctsccescccscccececstocccccsccacee
IAZeston® sececcccccescsccsccccccssccsscscssnccccncone
EHAlO seccececcescccesercnccsosncecnccecscecscvesssccses
GYPSUIA cceeoneccocecescccccscsocecscssscsesscesocsscse
COMONY s00s0000000000r00s0r0000000000000s0vaccccscscne
Hineral WOOLl cceveveccccccceccsccccsccccccscsocncaccns
COBL cevcoscescecocccossccesseresessccccsncesccssssncs
5 1
GRS cececncrcecececesrcscecocccerscsessconcccecsesocose
04l and s W 00000000000000000000000080000000
MOtAlE ceecvecccccsscsccsccssccocscccscscccocccossanse

Electric POWRE 0500000000000000000000s000000000000000000090
Electric power FOQULrEIANLS cceecevcescccscccencesccne

‘W 00000000000 0CPPRODNP00000P000CRG00OTR00000000000000F0C

Counties

DickInson ceeecveccscccscscccescocccccvcccscosccsences
MAriOn ceeccsccececccorccccccosceccscscnssccosestccsoe
MOXTifn ceececvcccscccstsonsesscessnrcossccsnsonscecsoces
CORTY cecccccccecocecsccscccccssccecscccscsscccecccccsese
R1LEY ceuvccrocncceccsceccccccscoccccccsccsccncsccssce
MArshall cecescccscoccecccecccssccnsctccccccesccscesse
Pottamatonmis ceveveseccscccscsccccorccsccscsscscccccccne
WBDAUNSO® cceeee000000000000300400080000000000000800000
IYON sacesccecnccccccecessosocnscessancocecsscscsccscse
COLLBY cveecccccccccoccsescssccssoncesssccccscseccsscse
OBBES 200000¢00000000000000000000080000000000000000000
SDAWNSE cc000r0000000000000000000000000000s30000000000
Jm BORLP2COVQ2G -4 P00 0RO 0000Q0RRPCR0ROA0AONIGOSEOOS
NemANA coevescccccercccoscscscsssesssssscssscosnsssnnse
BIOWIL 0090000000000¢00000000000000000000000000000080000
Doniphafl seeecccecsosserscecsocnccsccsccocscsonsscccsce
AtBhisOn ceeecceceoccsvcsccssoscsscsscscsosssnccoccccce

BREPPEBEELEREEEE awew [

1/ Mining Enginesr, U. S. Bureau of Mines, Holla, Mo,
_/?omrmﬂingmsimar U. 3. Bureau of Minaes, Rolla, Mo.



Counties (Cont.)

JoLLaraon veeceesccccccccosccsascccsssssocvscsccscsncss
Loaverwortll cosveccscencocccccsccsssscscscoscssocscne
Wt“ C0Bi 100000ONOIEI 100000000R00O( i ( )
W 0000000000000 0000000030000006000002000CORGGSTY
JONNEON cvesceccccccsncccccsssocsnasoscsscosssscosces
Pranklin cecececcoscconcccovccccconcsssecsscossssoses
5 £
ADBOYBON cceerecvcscrvsccnsscsssctasasssscosceccscssss
5 .
ALLOD cecenceccrccvcocccsnccsverocctsosvsccescscccosens
BPOUIDON ceccecvccscccecccescsscscsssvossssnscssnconse

cmﬂord COPROOIPCO000ECPIOVPOCOETOOOOOOOORRTOCOOEDIIOYPBSE

m‘m mmﬂwhy SPCEORNNOOOCPOOOINRTCTOOROOPIROIOGOIOCOOIOIOOPESOTS

1.
z.
3.

5.

2.
e
LR
3.
é.

Te
8,

9.

10.
11.
12.
13.

TABLES

Stratigraphic column of outoropping recks of Kanmas
ﬁmn the m”m mih podooonOoeotrORNVTROONOOOOOO
Amalyses of Eastern Kansas lizmeston® ccvceeestccessecs
Kansas coal preduction in tons (1950) ceeccececocncose
0il production in the Missouri River Basin in
wumw OO N NOCOPOROEBOPROIOINFHEONNIOOROOIDRONEO
Gas production in sastern Kansas within the Mlssouri
m"ﬂr wm PR BOOOPOOGOINAOOISPOGEIFSFONOOPHOREOROOISIQORNRTBOOS

Mm m “p of m ooBPOoOOPORRRYRBSRERBTIOOROR
Major limestons outcrops of the Missouri Basin in

eastorn Eanpas I mNmmNIIImMm IIIIIImmms

Ceclogis column of the Cretaceous and Permian rocks

eu&erapyimin castorn Kansas .ceeevencossssccscnce
Geologic colwin of the Pennsylvanian rocks outoropping

in KaNBaS .ceavcecccscecssnsssecasecascovsoscsnonse

East-weet gcolaﬂc cross section through central

....OIOU.QICQQOOQOGOQQ.l....l....ﬁ...l‘.lt..

Kanaas
0i) producing areas within the Missouri Basin in

saatern m RO A I 000 S 00 RERINDONNOOREE0RPICOOIAIRG

swtml fﬂ'm d m .‘...'....."I.."...O.
Gil and gas pipelines in the Miasouri Basin in
wm Kam‘ [ TEXEXEEEEEEREENNNNENNENE NN XN NNERNENNE RN ]
Power plants and transmission lines in the Missouri
Eiv‘r m mm m I ZFE EXEEF NSRS FW NN ENEN N NNRE N
Bicmon mty T P A XY EYEN AR YRS E AN NE & N N N B I N §
&nﬂn c@m" .'..O....'I.’I‘I.i‘....l...........'...
mrm Gamty ROV RNOSTOOAPEOOIGOASOIRRGIRNDPOEROGEOPEOESS
wcmy TEXEIIZXEE X R NN NN N NN N R R R N E N AR N RN NN NN

175
182

a9
437

251
256

276

15
a9

f

EXSEE P BB B o o o o



ut me’ %w obdoebsesebsecsseooRsretloV ORI OsEs e 53
15- w GQW ([ Z X XX NN X ZE XY XER RN (e eNAPOREDPOANY o=
) 160 Pottawatomls Wy 220008 IPEISIBEVOFOUNEIDIBIRIBNLS ) 2
17- &bﬂm“cmy #resedoetnenedsirovetssssecvacns 85
18. m GOW;’ Cbdodistrodlodbsdeneitsanpasninotsenese
19. cbtt'y cm ehorsvbissoabibhronbictwsvicadssens
20, ww’ oo-'ooootooooo'oooooocaoooooooooo.oo" 110

2‘22. ‘Jamnmw 2 0000ONOrOPPOONCCOOEEBO009000%0000 129
mo Bemaha m 2$000000000E00OERI000004000006006006006 1.3?
2‘)0 mmf 08 0000000008008800000060000000000000 m
250 Mpm Wy 900000006008 000000000050000005008 15?
260 Atchison Cﬁmy 6sss0ccccecsesovseccorosescecanse 1$
Cnts ,270 J‘frmm SsoencePOROONONPIOCOBORPOOOOIOOORES 175
‘ 23. mmﬂh M PPEOOEC0SROIROOOOIEONOOOISERIOOOS 182
mo W‘bﬂ Cmy 0000000000000 30AR0008008000000900 191
39. M’ Cmmty esteosntese000 0000 sOONIOSIROCOIOOOTS
310 mey $000000020000000900000000829000000 211
330 Franklin Q@W 00000000008 0000000000208Q80R0 000 219
33. m Wy ee000s000000cs000BsOOINOITOOGEOIENOIOOTRES 237
Sko mm my SPONGOPINSOPOPOQAOIPANENOOOPIOREREESLY 237
350 Limn m 0000000000 00000000080TTSFPO0S00020000 w
350 m‘n m’ 6se0rsonsetscsvanPOPRINLLQOIENCOOISIAR 251
370 Bourbon Mw EROETSRIGOROIRAPOOONBLOSEDEOIONOIOOO 25&
380 Qﬂﬂm’d Qﬂ‘iﬂ!ty CEE025 0000009000000 00000C00RNGRGCS 266
39. Coal strip mines in the Missouri Basin in
Wfﬂrﬁ MW I EX AN RN S NI NS N EAS Y A SRR RN RN Y} 269
40, Underground mined aress of Welr-Pittsburg coal
inth‘ m‘m m&iﬂucﬂ“mm svssee 269

INTRODUCTION
This is one of two reports on the mineral resources of
Xansas in the Missouri River Basin prepared by mining engineers of
the Minerals Technology'Division, Region VI, U. 8. Bureau of Mines, '
for the purpese of providing information to agenvies of the
Department of the Iaterior and others concerned with the planning

of Federal power developmernts in the Basln,
The 36 counties in northwest Kansas are reported in

mineral Resources of Western Xansas in the Miasouri River Baain.¥



This report covers the 29 countiqa including Marshall,
Rilsy, Geary, Dickinson and part of Marion: and all counties to
the east which lie in Kansas within the Basin,

Information in this report was gathered from all
avallable reliable sources, from maps and publications, and from
detalled field work by thg authors between July and Decexber 1949,
and between November 1950 and March 1951.

The report deals lightly with petroleum, natural gas
resources, and power developments as these subjects are covered

by other agencies, It presents only enough data to complete
mineral statistics and power developments in the various counties.

Acknowledgnants of appreciation of asslstance are made
to the following:

The State Geclogical Survey of Xansas, partioularly,
br., John C. Frys, Executive Director; Dr, Ji° M, Jewett, Ceologiat;
Dr, Walter H, Schoewe, Geclogist; Barl K. Nix , Geologist; R.
Kenneth Swmith, Geologiat, Allilson Hornbaker, Geologist; and Russell

T. Runnels, Chemist,

The U. 3., Geological Survey, particularly, Dr. Frank B,
Byrne, Geologist,of Manhattan, Kans., and Melvills R. Hudge,
Geologist of Denver, Colo,

The maps in this report were prepared by James D. Cooper
and his staff in the U. S. Bureau of Mines at Rolla, Mo,



SUMMARY

Eastern Kansas, within the Missourli River Basin, is
mal a grazing and ri¢c 1 T I i
based on natural resources., It has no known deposita of metallic

wals, The major mineral industries are sand-gravel, limestons,
cement, gypsum, coal, petroleum, natural gas, and a minimum of
low-fusion ceramic products. In 1949, production totaled about
2,682,000 tons of sand-gravel, 3,432,000 tons of crushed limestone,
900,000 tons of coal, 1,777,400 barrels of oil, and 288,600 thousand
cubic feat of natural gas., Portland cement cutput was important,
and all from a single plant. One plant manufactured a relatively

"1 tonmnage of hy " aulie e« mt,

The area has unlimited reserves of alluvial anl
in the valleys of its major sireams, the Republican, Jolomon, Big
Blue, Eansas, and Missouri Rivers, and large reserves of glacial
gravel and stream gravels older than the present drainage system,

Limestone suitable for rcad metal, riprap, concrete
aggregats, agricultural limestons, or bullding stons occcurs
abundantly in most counties,

Ilimestons and shale, source materials sultable for the
manufacturs of portland cement, are plentiful in many eastern Kansas
counties, Por ~ nd cement is produced by one large plant in
Wyandotte County, and hydraulic cement by a small plant in Bourbon

County.



Illite shale, suitable for the manufacture of common
"red brick, caleined lightweight or dense aggregal  and other
lo A )} ceramic A d y oo .
pottery |” ni for manufacture of flower pots,

Gypsun is mined and prucessed to plaster by one company
in Marshall County,

Source materials for the manufacture of mineral wool
ars widespread but there are no mineral wool industries.

MQ, sultable as mineral filler and for the manufacture

of dense or lightweight cerumic aggregate and soll~ zent brick,
is plentiful in mwst northern and eastern counties,

Coal reserves of the Basin area are only a small part
of the reserves of southeastern Xansas and the recoverable reserves
are limited., The 1950 production was 900,193 tons, most of which
was mined in Linn County.

0i1 produstion in 1950 from eastern Kansas within the
Basin area totaled 2,252,212 barrels, an increase of about 475,000
barrels over the 1949 production. The new Davis Ranch Pool in

Wabaunses County produced 356,005 barrels in 1950 from an Ordovician
horizon; all the rest of the production, with the exception of a

small amount in Nemaba and Brown Countles, was from lower Pennsylvanian
horizons, from fields which have p#sud the flush production stage

and now are being rejuvenated by water-flooding projects,



Katural gas production is ofn minor importance, belng
only about a tenth of one percent of the total production in
Ransas,

Eastern Kansas has a network of pipelines for collection

‘of gas and oil from the fields and for distribution to market and

refineries, The only refinery in the a: is that of Phillips
Petroleum Co. at Kansas City, Kana,

Kansas Power & Light Co, and Kansas City Power & Light
Co, generate and distribute power over a transmission network of
154,000, 115,000, 65,000, 33,000-valt and lesser voltage lines,
They have Or can have tle-ins with other large powsr systems out-
side the Basin area, In addition, there are 161 lcipally-owned
electric generating stations in eastern Xansas. Eastern Kansas
Utllities, Inc,, and Xansas Gas & Electrie Co, furnish power to
counties in southeastern Kansas.

The alluvials of the principal rivers furnish abundant
supplies of rater for industrisl and domestic use, Crawford
(6unty has an abundant fresh water supply in deep w ™" | to
Ordovician and Canbrian aquifers, Aiway from the rivers, areas
of castern Kansas get water from wells sunk to porous alluvials
in minor water courses, to limestones near the surface or to
perous sandstonaes, and from lakes and collecting ponds dependent
vpon rainfall, Rainfall varies from 30 °~ iches a year in the
western part to 40 inches in the eastern part.



GECLOGY OF NORTHEASTERN KAN3AS
The geclogy herein described is based on the geological
pof i sp & " rihe § Go™ “u” freyof K 18
(28), and the nomsnclature is tm Bulletin 89 (25) also prepared
by the ﬂnﬁ, Geological Survey of Kansas,

The Cherokee group, ths lowest of the Pemnsylvaran
system, outorops in Crawford County in southeast Kans: (figs, 1,
2, 3, and 4). Tt strikes about 30° east of north and dips 10 to
15 feet per mils 30° morth of 1 . Superimposed on this buse lies
the rest of ﬁho Desmoinesian and the Missourian and Virgilian series
(table 1) constituting the Pen rlvanian system, The Pennsylvanian
is about 2,320 feet thick and consists of shales with intercalated
13 stone beda and occasioml ustons M. an'atriking north
30° east in parellel bands and dipping gently westvard.

At the top of the Pemsylvamian system (Browaville lime-
ste ) (£1g. 2) is an erosicn interval, not too wa = marked. The
Pemsylvanian rocks are overlain by the Wolfoenplan and Leomardian
8 ee of the Permian system (table 1), The Permian rocks within
the Basin are about 1,485 feet thick and consist of shales with
intercalated limestones (fig. 3), the limestones being thimner and
softer than the Pennsylvanian limestones. The beds and formations
strike and dip approximately parallel to those in the Pennsylvanian
aystem,

At the top of the Permian is a major erosion interval
followed by overlying Cretacecus beds striking northeasterly and
dipping gently westward. The contact between the Cretacecus and
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Figure 2.- Major limestone outcrops of the Missouri Basin in eastern Kansas
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The Florence limestone member, flinty and about 30 feet
thick, is abundant in the County on both sides of the Little Hlue
and Big Blue Rivers and on the up d W us
Nebragla border where much of it is buried under glacial till, It
has a potential use as road metal, railroad dallast, and as source
material for mineral wool, Road metal has been obtained from a
quarry of shattered Florence limestone in the SEX of sec. 5, T, 1
8., Re ¥ B. (7, f£ig. 15).

The Wreford limestone formation, with two flinty members
{Schroyer and Threemile), each about 10 feet thick, shows as
terraces 50 to 75 feet above the Big Hlue River south of Hlue
Rapids and along the north branch of the Hlack Ve *lliion River
below Frankfort, The formation 1s well exposed along Highway 66,
24 to 3 miles west of Highway 99. In other parts of the County,
it is covered by loeas and glacial till, A quarry of shattered,
flinty limestone, probably the Wreford formation but very similar
to the Plorence gquarry (7, f£ig. 15), is located in the N} of sec,
25, 7. 2 8., R. 9 E. (8, Tig. 15),

The Funston, Crouse, Middleburg, and Eiss limestons
beds are exposed 1n the valley of the Big Blue River below Elue
Rapids and Irving, and have potential use as road metal. An idle
Elss limestone quarry, with a 10-foot face showing 4 feet of lime-
stone, 2 feet of shale, and another 4 feet of limestone, and used
for road material, is found in the E} of sec, 25, T. 5 S., Re 7 Bs

(1, fig. 15).
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The Cottonwood limsstone member, & feet thick, and the
Neva limestone member, 6 to 10 feet thick, are avallable in the
County and share in importance wi' ™ = [
No quarries are active (1950) but both beds have been quarried
in the past for structural stons, riprap, and road metal., They
are besi expused south of Beattle on both sides of Highway 99.
In the rest of the County, the outcrops usually 1ie under heavy
cover of loess and glacial till, Idle gquarriea of Cottonwood or
Neva limestones are located in the following places:

Ko, on
See, I8) R(E) fla 15 Fermtlen

88k 20 2 9 2 Cottonwood
3 3 8 3 Do.
4 3 9 4 Do.
- 2 [ 8 5 Heva
Nwis 11 5 g 6 Do,
W 24 5 9 32 Cottorwood

The limestones and shales of the lower Council Grove
group (fig. 3), which could be useful in a potential cement
industry, together with the Neva and Cottonwood limestones are
not available in Marshall County due to a heavy rer of lowess
and glacial t1l) which also cover the limestones of the idmire
group and the Brownville limeatons, uppermost of the Wabaunsee
group, oceurring in the eastern part of the County,

041 and gas (fig, 8)
Potential oll and gas strata underlie ¥arshall County

but no discovery of either commodity has been made,



Th

Cities Service Gas Co. supplies gas to the principal
towns of the County through A- and é~inch lines from the
miltiple gas mains « ~ the ! +thern )

County. The City Service line continues eastward intc Nemaba
County,
ELECTRIC POWER (fig. 9)

Kansas Power & Light Co, furnishes power to all the
larger towns of the County over 33,000~velt tranamission lines
from Neamha and Riley Counties. Olketa, Hows Clty, Beattie, and
Bigelow are serviced over 6,600-volt lines, The company has a
120-kw, hydroelectric plant at Elue Rapids, and a 600-kw, hydro-
electric plam at Marysville,

Rural Electrification Administration purchases power
from the company and distributes it into rural areas,

- WATER

The alluvials of the Little Klus and Hig Elue Rivers
carry an abundance of water, In other paﬁs of the County,
water is obtained by shallow wells sunk to the Fort Riley or
Cottonwood limestones, to porous lenses in the glacial drift
or along minor water courses, and by entraining run-off water.
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POTTAMATCMIE COURTY
PHYSICAL FBATURES

Fottawatomie County lies on the easter— *-pe = *"-
Flint Bills of XKansas {fig. 1). The Big Klue River flows southward
along the weat border of the County and joins the Xinsas River near
Manhattan (Riley County). The Xansas River flows eastward along
ﬁhuu&hb&rﬁw- The dreinage is west into the Big Hlus River
and south cnd southeast into the Kansas River. The altitude ranges
Irom a maximus of about 1,350 feet above ses level in the Flint
Hills in the western half to 987 feet at Wamego on the Kansas
River (figs. 2 and 16). The topography of the County, flat and
rolling, stespens abruptly upon spproaching the Big Elue and Kansas
Bivers and slopes guntly eastward toward the Vermillion River.

Pottamtonie County is served by the Union Pacifie
Railrosd system. The maln Kansas City to Denver line crosses
near the south border im the valley of the Kansas River, through
8t. Marys and St. George. The Topeksa o Marysville bremch cuts
the northsastern corner of the County in a northwest direction
passing through Bumett and Onago. mm.mm;mt,
has pe rail consectieus, |

The rugged topography of the ares, adjacent ¥o snd 5 miles
sast of the Big Blue River, has caused secondary rvads to be bullt
aleng drainage courses, Eastera Pottawatomie County, between
Bamett and 5%, Clere and the Vermillion River, has discouraged
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Figure 16.- Pottawatomie County, Kansas




76

the usual checkerboarding by secondary roads. In all other parts
of the County, ssvondary roads checkerboard at 1- and 2-mile
intervals. The wain paved highways are shown |
GROLOGY

Pottamatonie County has a heavy cover of loess, the
Pleistocens Sanborn formation, and of glacial t11) and outwash.
Glacial outwash sands are especially heavy along the southern
border west of Wamego.

The Hemmha uplift passes through the County, the orest
of the antisline striking northesstward from a few miles west
of Wamego, through Onags and the northeast cormer. The uplift
hes exposed Panmsylvanian wembers along ~~ » crest with overlying
Permian members both to the west and to the sast of the crest
(tig. 7). 7Tha beds to the west have a normal westerly dip of 10
to 12 feat a mile, To the oast of the crest, reverss east dips
ntumhummwtwammmu;tmmw
resuns their normal north of west dip.

The important linestons beds cuteropping in Pottawatomis
County, named in order of age, the youngest first (figs. 3, A, asd
16), are: Fort Riley, Florence, Wreford, Cottomwood, Neva,
Brownvills, Tarkio, Elmont, Reading, and Burlingame, All are mapped
on figure 16 exsept the Fort Riley, Elmoat, and Buriingame. The
Port Riley limesstone lies about 5 fest above the top of the Florence
linestone and the Elmont limestone lies 10 to 15 feet above the
Rei ““ng bed. The Burlingame is a useful limestone but ita cccurrence

is very limited in the County.



MINERAL RESOURCES

Pottawatonis County has large reserves of alkali-reactive
and not "k reactive oW
which is estimated to be 40,000 toms,

Lizmsstonss eocur in abundance and have been gquarried
for stractural stone, riprap, and road metal, and are potential
scurces of agricultural 1imestone, Quarries ars now inactive.
The Reva and Cottonwood members with associated shales can fwrnish
source materials for a potential cement industry. Ths Wreford and
Florence flinty limestones and adjacent members ares scurce materials
for a mineral wool industry.

Sand-gravel

fhwﬁ.gﬂmmmmmm-mmmmuu
of alluvial sand-gravels. Those of the Big Elue River are nomalkali-
reactive but are not exploited on the Pettawatomie County sids of
the river. The sand-gravels of the Xansas River are alkali-reactive
when used as concrete-aggregate snd should have an admixture of 30
1 A0 percent of neutral coarse aggregate. The Wamego Sand Co.
pumps sand from the Kansas River at Wamego to a plant on the north
bank in the N&i SWh of sec. 10, 7. 10 3., R. 10 E. (33, fig. 16).
The company has been operating since Janvary 1946 and produces
concrete and road sand, the latter having a gradation faotor of
A20 to A35. |

In the sand-covered area between St. George and Wamegs,

a number of small waterworn, stream chat deposits are fourd,
generally at high spets and free of overburden. A mmall, idle
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pit 4s located in the SEi NBL of sec. 3, T. 10 5., R. 9 B, (31,
fig. 16). Another deposit is in the SEA SWk of sec. 6, T. 10 8.,
R. 10 " (  fig. 16).

CUresk gravels, largely chert washed down from the
Florence and Wreford beds, are plentiful and are used °termittently
{5,000 te 10,000 tons armually) as road metal. A creek northwest
of Fostoria has furnished gravol in the W} of sac. 9, T. 7 S., R.
8 B. (29, fig. 16). Oravel has also been obtained from the

following placess

| "Ho. on
Sreek Sec, I(3) R fig, 16

Red Vermillion 10 6 12 27
Bluff 8 6 8 28
Wilso 20 8 g 30
goal 8 6 12 35

Deposits of coarse, glacial gravel with clay ocour
throughout the County and have been used as road metals. These
grav - she"1be er—'u " to p 5 & 2-inch . h screen. HNo
Wmmﬁvvhléﬁ?,mmumfmmmfw
localities:

' ﬁb. on
Sec, I(s) R(E) fig. 16
8k 35 8 12 23
ﬁ 28 7 9 24
k27 7 9 25
swk 15 é 12 26



Lixestone v

The Port Riley limestone member, with its massive 5-foot
basal bed good for structural stone —* :° T T
small area about 2 miles west of Olsburg.

The Florence limestone member, a cherty limestons 30
feet thick and abundant, i1s a potential source of mineral wocl
and road metal.

The Wreford limestone formation, consisting of two
flinty members (Schroysr and Threemile limestones), likewise is
plentiful, Both members have non~{linty massive tops or beses
available for structural stone and road metal, and bqth are
potentlal sources of mineral wool. 4 Schroyer quarry is located
in the NEL SWi of ses. 26, T. 6 8., R. 7 E. (A, fig. 16), and a
Threszile euarry is in the 3wt SE2 of sec. 15, T. 7 8., R. 12 B,
(22, fig. 16). The flint free base in the latter quarry resemhles
Cottormood limestone but is softer.

The Cottonwnod and Neva limestone members are extensive
in the County, and can be gquarried in unlimited quantities with
5~ to 7-foot quarry faces. They have a potential use as structural
stone, riprep and road metal, and with the lower Council Grove
limestones and shalas.'could furnish source material for a cement
industry. Quarries in thease beds are no longer active., The two
limestones outcrop as two belts, an east and a west (figs. 2 and

14).



The northern and southern ends of the east belt are
covered by glacial till. The outerops in the central area near
Westmoreland are avallable and small, idle guarries are fou ~ °

the following localities:
| Ho. on Lizestone

Bes, X(8) R(B) fig.“ member

NBZHW 19 7 10 9 Cottonwood
NWiNWE 32 7 9 10 Do,
SBLSE; 32 7 9 1 Do.
SELSEL 36 é 10 12 Do.
Nwi 20 9 9 13 Neva
Swi 13 9 8 b Cottonwood
SELNES 19 9 9. 15 Heva
* Two guarries

The northern end of the west belt 13 coversd by glacial
till but vast quantities of stone are available in the central
section and in the south, north of St. Marys. &Smll, idle quarries

are found in the following places:

Ho., on Limestone
Sec. I(8) R(B) fig., 16 member

NEiSEL 30 a 12 16 Cottonwood#

8EiSW.: 30 8 2 17 Do.
NhNW: 31 8 12 18 Do.

SWisE: 3 9 12 19 Heva

SWEsWL: 16 9 12 20 Cottoawood

* Equipped with crusher and operated in 1948.

The Five Point and Aspinwall limestone beds, 1 to 3
faet thick, are usually buried under glacial till but, when
available, make good limestone for structursl purposes and for
riprap. Soms terraces are availlable in a 10~ to l2-mile stretch



batween Wamego and St. Marys, above and parallel to the alluvial
floed plains of the Kansas River.

The Browm = @
useful stone. An old quarry, believed to be Brownvills lime-
astone and located in the NEL SW: of seec., 27, T. 8 3., R. 10 &.
(8, £ig. 16), still contains rbck broken from a A-foot bed of
hayd, massive dark brown fossilifercus limestone suitadble for
structural use, riprap, or road metal, |

The Tarkio limestone formation, 4 to 5 feet thick, is
usually brown with largs, conspicuous fusuline fossils., Buxrled
under glacial till in most of the County, the fo ation iz exposed
in the northeast corner in the vicinity of Onaga but is mot quarried
(figs. 4 and 16). It 1s also exposed in the scuth, a little east
of St. George. Two large abardoned quarries are located inAthia
area; one is in the Nwi of sec. 15, T. 10 8., R. 9 B. (4, fig.
16, upper quarry) and the other is in the 3&} SWl of sec. 7, T.
10 8., B. 10 B. (5, fig. 16). Stone from those quarries was used
as riprap and railroad ballast. Tarkio limestone ia also suitable
a8 concrote aggregate. It is still available between St. Ceorge
and Wamsge about 40 feet above Highway 4O and in the Cnaga area
(f1g. 16).

The Elmont and Reading limestone formations, separated
by 8 to 15 feet of shale, also are generally burled in the County
but arg exposed in the same general areas as the Tarkio limestone.



Along Highway L0 east of St., George, Elmont limestone is 6 feet
thick, an unusual thicknesss, and outcrops prominently in secs.
13 and 14, T. 10 3., R. 9 B. (3, fig. 16). Ordinarily, Elmont
and Reading limestones are 2 to 4 feet thick. An abandoned
Elmont quarry is found in the NWi of sec, 15, 7. 10 8., R. 9
B. (h, fig. 16), adjoining a Tarkio quarry but 40 feet lower.
Reading limestone outorops along Highway 40 in the NWi of see.
i8, 7. lb S., R. 10 B. (2, fig. 16), but usually is too well
protected in this area by the overlylng Elmont bed to be

avallable for exploitation.

Elwont and Reading limestones are available in many
places in the Onaga area adt normal thicknesees of 2 to 4 feet
and have been quarrisd recently as bullding stone. An idle
quarry is found in the NE! SE: of sse. 34, T. 6 5., R. 11 E.
(6, fig. 16) and another quarry, recently operated, is in the
NE: BWi of sec. 3, T. 7 S., R. 11 BE. (7, fig. 16). In this
area many of the Reading limestone cutcrops are close to oreek

levels,
The Wakarusa lixmestone formation, about 2 feet thick,

oulcrops west of Wamego on Highway 40, near flood plain level,
in the NE; of sec. 18, T. 10 8., R. 10 B. (1, fig. 16). The
bed also outcrops north and east of Onaga.

The Burlingame limestone formatlon is exposed along the

north border of the County but ita outcropping within the County

is of no importance.



Mineral wool

The Florence and Wreford limestones, outcropping in
the northwest part of ¢t (¢ mty, toge v
and shales, contain large quantities of source material for a
potential mineral wool industry.

© Cement

The Cottonwood and Neva limestone outerops in the
southeastern part of the County, together with nearby limestones
and shales, are abundant source materials for a cement industry.

Coal

No coal is produced in Pottawatomis County. About 100
tons of coal was produced from the Lorion seam, a Wabaunsee coal
{2ig. 4) in the $E: of sec. 4, T. 9 8., R. 9 B. (34, fig. 16).
The coal at thls point was 10 inches thick, under heavy overburden,
and below crask level (12). The Lorton seam is 20 to 30 feet below
the Brownville limestone.

The Elmo coal seam, 8 inches thick and about 25 feet
below the Burlingame limestone, outcrops in the County only on
the ﬁmha-—?otuwtomh County line, 4 miles west of the northeast
corner of the County.

011 and gas (rfig. 8)

Potential ol)l and gas strata underlie the County, but
15 test wells, one to the pre-Cambrian system at 3,486 feet, have
failed te find any production.



The Jervice Pipe Lins Co. has a amltiple cruds oll
line from Wyomding crossing the County.

Kansas Pow &~ '~ ~ ° |
Manhattan (Biley County), servicing St. George, Wamego, Belvue
and St. Marys, with a branch northward to Westmoreland, Elaine,
‘matm, and Onaga.

ELECTRIC POWER

Kansaa Power & Light Co, has a 33,000-volt transmission
line from its 3,760-kw. plant at Rocky Ford (Riley County),
traversing esastward along the southern border of the County, and
supplying Louisville, Wamego, Belvue, and St. Marys. A 33,000~
volt line runs north from Roecky Ford in the valley of the Blg
Hlue River and, above Garrison, feeds an 11,000-volt line to
Olsburg, Fostoria, Westmoreland, Hlaine, Duluth, Onaga, and
Havensville, continuing eastward into Jackson County. The come~
pany has an internal combusiion pland of 120-kw, capacity at
Cnaga.

Wamego has a municipal, internal combustion, electric
plant of 1.,k40-kw, capacity. |

Rural Electrification Administration purchases power
from the Kansas Power & Light Co. for distribution in rural areas,

WATER |

The alluvials of the Big Hlus and Kanmsas Rivers carry
an abundant water supply. Vermilliion River and smaller water
courses carry moderate amounts of water. Water in smaller amounts
is available in wells aunk to the Cottonwood limestone or in

collecting ponds,
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WABAUNSEE COUNTI
PHYSICAL FEATURES

Wabaunsee County 14 eon %l ste  edge ¢. the .. int
Hills upland of Kansas (fig. 1). .Tho Eansas River flows eastward
along the northern edge of the County at altitudes of 1,011 to
956 feel above sea level. The south border of the Missouri River
Basin crosses the uplands of the Flint Hilla in the southwest
quarter of the County at an altitude of about 1,400 feet (figs.
2 and 17). Hill Creek flows diagonally across the County from
the southwest corner, joining the Kansas River nsar the northeast
corner. Most of the Ccmnty; save the southeastern part, drains
inte Mill Creek. The southesastern part drains east and southeast
into the Marias des Cygnes Basin, a part of the Miasouri River
Basin, The topography on the uplands of scuthwestern Wabaunsse
County is flat; Mill Creek and its munerous tributaries, howaver,
sharply dissect the terrain and give most of it a rugged topography.
The lowland of the eastern part of the Couaty is rolling with a
maximm relief of 100 to 150 feet,

.mbaumm County is served by two railroad systems, The
Chicago, Rock Islarnd & Pacific enters the northeast corner, follows
#ill Creek southwest, and branches at McFarland. One branch swings
northeast through wabaumaé to the Kansas River; the other continues
southwest up Mill Creek through Alma, the county ssat, and passes

through alta Vista near the southiwest corner. A branch of the
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Atehison, Topeka & Santa Fe Rallroad enters the southeast corner
of the County and runs northwest through Eskridge to its terminal
at " A,

Secondary roads checkerboard the borders of Wabaunsee
County at intervals of 1 to 3 miles. The rugged topography of
the central part has forced all roads to follow drainage courses
allowing few sast~west connecting roads. The main paved high-
ways are shown on figure 17.

GEOLOGY

~ Leess occurs in scatiered areas in Wabaunses County.
Glacial t1ll and gravel are abundant in the northern half of
the County,

The crest of the Nemaha antleline strikes northeastward
in the western part of the County from Alta Vista, in the ammmitv
corner, through or to the west of Wabaumsee, and on into Pottawatomie
County, creating reverse east dips on the esast side of the crest
and exposing the top Pennsylvanian members in the mrthwasi e'ornc;-
of the County (figs. 7 and 17).

The consolidated geological members sxposed in the
County range from the shales above ths Permian Fort Rlley lime-

stone in the southwest to the Pennsylvanian Elmont limestons in
the northwest (figs. 3, 4, and 17). The principal limestones
outcropping in the County, named in order of age, the youngesi
first, are: Fort Riley, Florence, Wreford, Cotiomwood, Neva,
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Brownville, Tarkio, and Elmont. All are mapped on figure 17,
except the Florence member, which lies about 5 feet balow the
Fort Riley bed, and f° — ont W L
within the County are too low for exploitation.
MINERAL RESOURCES

Wabaunses County has an abundance of alkali-reactive
sand-gravel in the alluvials of the Xansas River but no plants
are located on the south side of the river. The County also
bas plentiful coarse glaclal gravels, waterworn chert gravels,
and sharp flint creek gravels., About 75,000 tons are ﬁrodnoed
amnually for use as rovad metal,

Quarrying of limestone was conce an active industry,
but in 1949 only one small quarry was in operation, producing
erushed flinty limestone for use as rvad metal. The County has
an abundance of limestone formerliy gquarried for strustural stone,
riprep, road metal, rallroad ballast, agricultural limestone, and
cement manufacturing, Plentiful source material is also avalladle
for mineral wool.
| 011 was discovered in the southern part of the County
in April 1949 and production for that year was 46,659 barrels.
The 1950 production was 356,215 barrels. |

Sand-gravel

Alluvial sand-gravel deposits are extensive in the

Kansas River but are not exploited from the Wabaunsee County side.



They are alkali-reactive and, when used as concrele aggregate,
should have an admixture of 30 to 40 percent of neutral coarse
aggregate., Concrete sand.  rels w  : ti »n  y are trucked
in from Wamego, Pottawatomie County.

Coarse glacial gravel, generally mdxed with clay, is
abtundant in the northern half of the County and makes excellent
read metal for secondary roads if crushed to pass through a 2-
inch screen. In 1949, a pit was operating in the NEL SEL of sec.
10, 7. 12 8., B. 13 B. (20, fig. 17). Portable equipment was
used and all gravel was crushed to pass through a 2-inch screen.
- Similar deposits cccur north of McFarlamnd, Paxico, and Vera. The
U. 8. Geological Survey (30) reports another cocarse-gravel pit in
the NE} NW: of mec. 7, T. 11 8., R. 12 B. (46, fig. 17).

North of Mill Creek a belt of water.womn, chert river
gravel, 8 to 10 feet thick, extends northeast from a point 2
niles southwest of Alma, passing north of Paxico and extending
to the Xansas River alluvials south of St. Marys in Pottawatomie
County. A mumber of gravel pits, intemmittemtly operated, are
located on this beldt in the following places:

Ho. on

Sec, T(s) R{E) fig. 17
NE: 10 12 10 15
sakssg 25 11 10 1é
W.%E&Ez; 7 11 12 17
SEM:&; [ R0 12 18
WENE: 6 11 12 19
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The U. S. Geclogical Survey (30) reports other small
(3,000 to 18,000 cubic yarda) chert-gravel deposits in the
following localities:

Cresk gravels, largely washed down from Wreford and
Florence limestone beds, are abundant in Rock Creek in south-
western Wabaunsee County. The U. 8. Geclogical Survey (30)
reports lime-gravel deposits of 2,00G-to 15,000~ cubic yards in
the following places:

No. on
S8c. 2(s) B(B) fig. 17

SWhNES 25 bR} 12 52
SEANBE 26 1 12 53
% 12 12 1 5k

5 13 13 55
Suiswk 6 13 9 86

An eatimated 75,000 tons of glacial sand-gravels are
produced annually for road metal by portable equipment. These
o sand-gravels are not suitable for concrete aggregate.
Limestone (fig. 3)
The massive 5~-foot bed of the Port Eiley limsstons
member has been mined extensively for structural stone, road metal,

and railroad ballast, Soft and frequently containing flint
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inclusions, it is not a good aggregate for concrete. The stone
appuarently hardens upcn continuous exposure to air., Idle quarries
en tnis bed are in the following places in socuthwestern Wabaunsee

County:
' No. on
Sec. T(s) R(R) fig. 17
SWkBE& 36 13 8 12
S&%&E}, 36 13 8 12
HW%,:;E%, 35 13 8 13
NWelBg 27 0 13 9 EWA

The U. 3. Geological Survey (30) reports a deposit of
hard, massive Fort Riley limestona in the SE; WWE of sec. 6, T.
13 8., R. 9 BE. (25, fig. 17). The stone is porous and has a
specific gravity of 1.92. |

The Florence limestone member, about 30 feet thick,
flinty, and sultable for read metal and railroad ballast, is
abundant in the scutheast part of the County, 4 quarry was
operated in 1949 in the NWp SWi of sec. 25,.T7, 14 S., R. 9 K.
(10, fig. 17). The rook, crushed to pass through a 2-inch screen
and screened over a i-inch screen, was used as road metal. A
sample of Florence limestone, amalyzed by the U, 3. Bureau of
Mines, cuntained toov little CaC0, and too much silica to permit
classification aa agrieultuz‘-al limestone.

The U. 5. Geological survey (30) reporis a Florence
limestone quarry in the 5B} NE. of see, 18, T. 13 8., R. 9 E.
(26, fig. 17). ‘The stone is medium-hard and cherty and hds a

specific gravity of 2.20,
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The Wreford limestone formation, with its two flinty
linestone members (Schroyer and Threemile), each 10 to 14 feet
thick, ia abundant in the County. It is suitable for road —- °
and railroad ballast when crushed, and its flint-free, masaive
3~ to 4~foot beds can be used as structural stone. One idle
quarry, which supplies road metal, is in the Wi SWi of sec. 11,
T. 15 8., B. 10 E. (11, fig. 17).

The U. 8. Geological Survey (30) reports small (5,000
to 50,000 cubis yards) deposita or quarries of Wreford limestone
in the following localities:

¥o. on

See.. Is) R{E)  fig, 17
swi‘;s% 6 13 12 27
' I 13 9 28
LNEL 16 13 9 29
RWgHE: 35 13 9 30

The first three deposiis are medium-hard, cherty limestone with
specific gravities ranging from 2,08 to 2,22 and are acceptable
as road metal, The specific gravity of deposit No. 30 is 1.94.
The Funston limestone formation, usually a 5-foot bed
of little importance lying about 25 feet balow the Wreford forma-
tion, outerops in the HWiNEX of see, 35, T, 13 S., R. 9 K. (2;
fig. 17) as a massive bed, 10 to 12 feet thick. It has not been
used in this area but is probably sufficiently resistant to
weathering to be suitable aa a building stone, This unusual
development of the Funston formation is found in a creek bottom
and very likely is of limited extent. '
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The U. S. Cecloglcal Survey (30) reports a small
deposit of Funston limestone, 22 feet thick, in the NWi NEL of
sec. 24, T. 13 8., R. 9 E. ‘™, £1- *7),
solt limestons with a specific gravity of 1.88 and a Los Angeles
tast losa of 63.2 percent.

The Cottormood limestone member, a massive white &-
foot bed with conspicucus fusuline fossila, is abundant and
bas been gquarried extenaively throughout Wabaunsee County for
structural stone, riprap, and rvad metal. The Neva limestone
member, a flaggy, white, non-fusuline bed with quarry faces
6 to 7 feet thick, and about 35 feet below the Cottonwood member,
is also abundant and has been quarried likewise extensively for
riprap, structural stone, and road metal. DBoth limestones were
used in a cement plant once located near Alwa, No attempt has
been mads to list all the Cottonwood-Neva quarries. A few of
them are located in the following places:

No. on

Ses,  XN8) mE = fig 27

3 1 10 4 (Cottanwood mmberg

27 1 10 5( Do, Do.
Hwd 16 11 10 6 {Em Do. 3
SEz 11 12 10 7 (Cottonwood Do.
B 12 10 8 (deva Do. )

The U, 3. Geological Survey (30) reports deposits or
quarry pits of Cottonwood limestone ranging in size from 7,000 to
64,500 eubic yards, in the following localities:
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Ho, on

Ses. 2(8) R(B) £ig. 17
mag 8 %3
SEZNEg : 1
SwWisEh 28 .13 1
SELSES 29 13 12 - 35

swgNwg 23 13 20 3%

The specific gravity rangss from 2.15 %o 2.32 with a
Los ingeles test loss wsually more than A5 pervent,

The U, 3. Geclogical Survey (30) reports small quarries
or deposits of Weva limestone in the following places:

Ho, on

oo,  26) R f& 17

HERNEE 31 12 12 37
Nugiwg 28 i3 12 38

The apescific gravity ranges from 2.25 to 2,A3. The
bharder and denser limestones have a Los Angelu test loss as low
as 32 percent.

The Howe limestone msmber, ordinarily a small 3-foot
bod, 18 & to 7 feeb taick, 4 miles wide south ef Bskridge. Ome
quarry was opened in the NE: of ses. 31, T. 14 8., R. 12 B, (1,
fig. 17), and two quarries were opened in the 33 of sec. 30, T,
14 S,, B, 12 B. {3, £fig. 17). The stone was used as road metal
but was too soft and was unsatisfactory for that purpose. The
finen were sold as agrioultursl limestons.

The U. S. Ceological Survey (30) reports small Howe
lizestone daéesits or gquarries in the following localitles:
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The specific gravity ranges from 2.33 to 2.39.

The Red Kagle limestons formation and the underlying
Jm‘-wo formation were used ina quarry in the 3@} of sec,
11, 7. 12 8., BR. 10 B, (9, £ig. 17) to furnish the shale com~
ponent in a now idle cement plant near Alma, Quarries 7 and 8
in thes same seoction fwrnished the lime coxmponent.

The Five Point limestons member and the Aspimeall
limestone Mﬁw, sach 1 to 3 fest thick, are svallable along
the southern border of the Kansas River flood plain eastward
from Highway 99 to within 5 miles of the east korder of the
County. They are alsc available in an irregular ares soutinmrd
from Maple }il) to Harveyville and outerop to the west of the
Brownville limsstons (£3g. 17). These thin limestones can be
used as strustural stona or as riprap.

The Y. S. Gsologlcal Survey (30) raports a amall Five
Point limestons quarry in the EWANWE of sec. 24, T. 14 S., R, 12
B. (42, fig. 17) and a small Aspinwall limestone quarry in the
SWiswt of sec, 8, T. 15 8., R. 13 E. (43, fig. 17). The Five
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Point limestone has a specific gravity of 2,27 and a Los Angeles
tast loss of 41.9 percent, whereas the Aspinwall limestone has a
specific gravity of 66 and a A 1oy h
percent, _

Rock outorops of the Pennsylvanian system in the County
are confined to the northeast corner and a small area o:ium
Nemaha antieline in the northwest corner. The thin Dover and
Maple Hill limestones, 2 to 4 feet thick, are available in limited
quantitiss but are not considered commsrelally important.

The Tarkio limestons formation, 4 to 5 feet thick, with
a brown outcrop conspleuous with fusuline foasila, 1s suitable for
concrete aggrepgate, riprap, and road metal, Avallable in the
northwest and northeast, the stone has not been quarried. The
U. 8. Geological Survey (30) reports Tarkio limestone deposita
in the following lacalitiem

Ho, on

Sec, s) R(E)  fig. "
NEZNEL 36 10 9 i
NENE; 27 1 13 L5

' The specificogravity ranges from 2,39 to 2,58 and the Los Angeles

test loss ranges from 32 to 35 percent.

- The Elment limestone formation, a hard blue-gray stone
2 to 4 feet thick, occurs in the northeasd under the Tarkie
limestone, The formation is not readily avallable as outcrops

are close to flood plain levels,
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Cement

A lime kiln and a cement plant were located a mile east

- - P - s - - —

Y s I TR
plants operated but a short time although a good grade of portland
cement was produced, Cottonwood and Neva limeatones supplied the
lime component and the Red Eagle and Johnson formations furnished
ths shale component from quarries Nos, 7, 8, and 9 (fig. 17) 4n
the same quarter section. An abundance of these outerops occur
throughout the County, sufficient for a revived cement industry.

Mineral wool

Florence and Wreford flinty limestones, together with
nearby limsstones and shales, are extensive throughout the County
and, although they baﬁ not been utilized, are suitable for the
mamufacture of mineral woel,

3alt

Alma was a small salt center about 1890, Salt was pro-
duced by evaporating brins waters which seeped inte shallow wells,
The industry ceased when the brine wells of Reno County began

production.
Agricultural limestone
Agricultural limestone is imported into Wabaunsee
County from the east. The County has, howaver, an abundance of
limestone sultable for grinding into agriculiural limestons.
Coal
Coal was produced about 1890 for a limited time from

a 700-foot shaft in the 3&} SWi of sec, 11, T. 12 S., H. 10 E.
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(24, fig. 17). The coal probably came from the Nodaway horizon—
a4 peam usually less than 2 feet thick (fig. 4).

The lorton: wm, * 9 1
the County and a litile has been mined for local consumption. The
Lorton seam is 20 to 30 feet bulow the Brownville limestons which
is mapped on figurs 17.

‘Thin ssams of Permian coal are reported in the Hawxby
shale (fig. 3).

The coals are high-volatils grade C bituminous and are
not commercial at this time.

011 and gas (6 and 29)

il was dlacovered in 1949 in the Davis Ranech Pool in
sec. 33, T. 13 8., B. 10 B, (22, fig. 17), and 46,659 barrels of
oil was produced during the year. Initial production was 2,580
~barrels 2 day from the Viocla limestons at a depth of 3,200 feet.
The tops of the walls are in the Wreford horisen.

In 1950, the Woodbury Pool was discovered in sec. 11,
T. 15 S., R. 10 B. (23, fig. 17). Oil production in Wabaunses
County in 1950 was 336,015 barrels (5).

A capped wall in the SEi of seec. 9, T. 12 8., R. 10 &,
(21, fig. 17), near Alma, contains scme helium gas.

There were no cil or gas lines in Wabaunsee County in

the swmer of 1949.



ELECTRIC POWER {fig. 9)
Kansas Power & Light Co. has a 33,000-volt transmissiocn

line from Wamego to Alma, A "~ 2 4 :
sorvices Harveyville, Eskridge, and Laka Wabaunsee,

The 66,000~volt transmission line from the Tecumseh
power plant in Shawnee County crosses westward through the center
of Wabaunsee County. HNo power is produced within the County.

Rural Zlsctrification Administration purchases power
for distribution inte rural areas,

WATER

The alluvials of the Kansas River have an abundance of
water, Water 1s obtainable in Mill Creek and from wells sunk
to the Cottonwood limestone and to porous lenses in glacial
deposita, Collecting ponds for entrained run-off waters are

used when necesaary.



LYON COUNTY
PHYSICAL FRATURES

Lyon County lies on the Qsage Plains of Kansas with its
northwest corner bordering in the Flint Hills, (fig. 1). Only
the northeast corner is within the Misaocuri River Basin. Altitudes
along the Missouri-Arkansas drainage divide range from 1,200 to
1,350 feet above sea level. The country 1s rolling, dissected
moderately by young drainage systems flowing intermittently
northward toward the Missouri Basin and scuthward toward the
Arkansas Basin., The lecsho River, a tributary of the Arkansas
Basin, flows aouthoaatﬁrd past Emporia and the center of the
County a% altitudes of 1,100 to 1,050 feet (fig. 18).

Three rallroad aystems serve Lyon County. A main line
of the Atchison, Tepeka & Santa Fe Rallrocad enters from the.wost
and branches at Emporia, the county seat. One line continues
east in the Neosho River Valley and the other traverses northeast
through Heading. A main line of the Missouri Pacific Railroad
crosgses the northern part east to west through Admire and Bushong.
The Missouri, Kansas & Texas crosases the County diagonally rumning
northweat up the valley of the Heosho River, passing through
Emporia.

Beccmdary roads checkerboard the County at intervals of
1 and 2 ndles with larger intervals in the northwest and southwest
due to a more ruggsci topography. The main paved highways are
shown on figure 13,
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GEJLOGY

Lyon County is covered by glacial till, residual soil,
and areas of chert stream gravel.

The consclidated geological formations outeropping in
the County range from the Wreford in the northwest down to the
Topeka in the southeast (figs. 3 and 4). The major limestones
outcropping in the Missourl Basin, named in order of age, the
youngest first (figs. 3 and 18), are: wreford, Cottonwoocd, Neva,
Brownville, Tarkio, Elwmont, Reading, and Burlingame., all are
papped on figure 18 except the Elmont limestone which lies a
short distance above the Heading limestone and is poorly ex-
posed in the County,

MINERAL RESQURCKS

The northeastern part of Lyon County, the only part
within the Missourl Basin area (fig. 13), has no alluvial sand-
gravel deposits. There are zmany avallable sites for limestone
guarries and a number of idle guarries but the 1950 production of
limestone was less than 5,000 tons.

The County produced, in the area south of the Miasouri
Basin, about 75,000 tons of atream gravel for use as road metal
on secondary roads and has one fully equipped limestone quarry
which was idle in the winter of 1950-51.

The County produced 423,608 barrels of ol in 1949, of
which 90 percent was from the Atylo Pool in the southwest corner.
Secondary production by salt water-flooding methods aceounted fol
90 percent of the oil.
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Sand-gravel

No alluvial sand-gravels are produced in Lyon County,
“though they may ocour, highly silt-diluted, in the Neosho Rin
4 belt of stream gruval, 12 to 14 miles long and about 10 feet
thick and containing well-rounded, flint-like pebbles and aome
olay, occurs north of Highway 50, extending from sec. 8, T. 19
8., R. 10 B. {1, fig. 18) to sec. 4, T. 19 3., R. 12 B, (2, fig.
18), interrupted by the Neosho River and recent drainage courses.
l1ittle or no overburden exists and neilther soreeming nor washing
is necessary. Many gravel pits are located on this belt but
none were in operation in January 1951, These gravels are used
for road metal on many of the secondary roads and their sasy
avallability discourages the opsration of limtom quarries for
that purpose,

The hills of southwestern Lyon County are covered by
large quantities of rounded lizestons gravel, up to 3 inches in
dianmeter, which is used locally for road metal. Thers are no
regularly operated pits,

Limestone (figs. 3, 4, and 18)

The Wreford limestone formation, containing two flinty
limeatons members (Schiroyer and Threemile), each about 10 feet
thick, is very plentiful in the northwast part of the County bdut
has been used very little. When orushed to li-inch and finer,
the wenbers make good road metal and railrcad ballast but the
material has sharp edges.
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The Cottonwocd and Neva limestone members, 4 to 5 feet
mill:to?tut thick, respectively, outercp conspicucusly and
abundantly in the southwest . 1 1 weat q te: wr
bouadubuﬂdincsm.eutswm.ripmp.mmm.
Neither limestone is recommended as concrete aggregate and neither
has been quarried, except in cne instance, when an abandoned
Cottonwood quarry in the SE: NWk of sec. 17, 7. 16 8., R, 11 K.
(6, £ig. 18) supplied stons for building a stretch of Highway
SCH,

The Five Point and Aspinwall limestons beds, under

Pacial till, are not availahle for exploitatioen,
~ The Brownville limestons formation, nct a useful bed,

is mapped on figure 18, because it marks the top of the
Pennsylvanian system and is close to the outorop of the Lorton
ocal seam,

The: Elmont limestone formation, poorly exposed, is not
sapped. |

The Reading limestone formation, 2 t0 4 feet thick and
outercpping in northeast Lyon County, is mapped on figure 18,
The stons 1s suitable for concrete aggregate, duilding stone,
riprap, and road metal. A few thousand tons of rock lie broken
in a quarry in the NEL of sec. 30, T. 17 5., R. 13 E. (5, fig. 18),
and a portakles crusher oemiomliy is brought to orush a baﬁch
of stone for concrete aggregate., An abandoned water-filled quarry
is found in the SWiNZ} sec. 33, T. 17 8., R. 13 B. (4, fig. :Lé).
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The Burlingame limsstone formation outcrops con-
tinuouwsly from north to soubh in the eastern part of the County
but often under & cover of gl lal t"1. W
oonsists of 5 t0 7 feet of rust-colored limestone with some shale
parting, Two quarries, one abandened and the other imctive but
wrmwrw'mm.meaWSn"umtd
Esporia in the 5% of sec. 9, T. 19 8., B, 12 E. (3, fig. 135.
Horth of Reading in the NWi of see. 34, T. 17 8., B. 13 BE. (9,
ﬁg,l&),memnhmMétMntﬁmﬁm
lixestone, |

Coal (12)

The Norten cosl seam, usually less than 12 inches thick,
ummwu««m&wumv&u-n.ﬁ,*r.lss..
R. 11 B. (7, fig. 18). An 0ld Norten coal shaft is located near
the centar.of sec. 21, 7. 16 8., R. 12 B. (10, fig. 18).

Bodaway coal, under the (inuch limestone member (fig.
h), 18 4 to 12 inches thick in southeastern Lyon County. Both
Nodeway and Norton coals are high-volatile class G bituzincus
ooals and bave been mined for local wse in the past but are no
longer economical to produce.

011 and gas (6)

A small discovery-well, brought in near Bushong in the
BER of ses. 26, T. 16 S., R. 10 B. (8, fig. 18) early in 1950,
produced 4,335 barrels of oil that year (5). This well is not
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within the Missouri Basin but its production may be related to
the new discoveries a few miles north within the Basin in Wabaunses
County.

01l production of Lyon County was 423,608 barrels in
1949 from pools near the scuth border and outside the Missourd
Basin, Of this total, 393,249 barrels was secondary production
by salt-water flooding methods. Production is from the Bartlesvills
sand at depths of about 1,925 feet. |

The maltiple gas line (25 and 26-inch) of the Panhandle
Eastern Pipe Lins Co, crosses the southern part of the County,
The company has a conpressing station 8 miles south of Emporia,
cenaisting of tea 800-h.p., six 1300-h.p., and two 1600-h.p. units,
representing a total of 18 units and 19,000-h.p. The plant has
an electrical undit for pumping water purchased from the city of
Exporia,

Cities 3ervice Gas Co. has two principal gas mains
crossing the County and supplies gas to Emporia (fig. 8).

Socony-Vacwum 011 Co. has a &-inch oil producta line
traversing the County and a pumping station north of Emporia.

The Kansas Gas & Electrie Co., 154,000-volt transmission
line from the Midian substation in Butler County to (Cmaha, Nebr,

crosses northwest Lyon County.
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The Kansas Power & Light Co, has a 115,000-volt trans-
miseion line from Tecumseh (Shawnee County), passing through
Emporia, The compar~ services the Cc ~ LT T T
lines and sells power to the Rural Electrification Administration
for distribution into rural areas, The company also cperates a
stean-generating, electric plant of 8,000-kw. capacity at Emporia
(£ig. 9).

WATER

The alluvials of the Meosho and Cottonwood Rivers
carry an abundance of water, but the c¢ity of Emporia prefers to
obtain softer water from a lake 28 miles northwest of the city.
Water is obtalnable in northern Lyon County from wells to the

Cottonwood limestone and Marais des Cygnes alluvials and from
collecting ponds.,
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COFFEY COUNTY
PHYSICAL FEATURES

Coffey County lies in the Osage Plains of Kansas
(fig. 1). Only the northern border and the northeastern section
of the County are within the Missouri River Basin, The terrain
on the Missouri-irkansas divides, flat and about 1,200 feet above
sea level, slopes gently northward and is moderately dissected
by the young northward, intermittently-flowing creeks which, at
the north border, have reliefs of about 100 feet and minimum
altitudes of 1,000 feet.

Three railrcad systems serve Coffey County. A main
line of the Atchison, Topeka & 3Santa Fe cuts the northwest corner,
passing through Lebo. A branch line of the Santa Fe, entering tha
northeast corner, runs southwest through Waverly and Burlington,
the county sest, and terminates at Gridley., The Missouri, Xansas
& Texas Railroad enters from the south and runs northwest in the
Neosho River Valley through Burlington and Strawn. The Missouri
Pacific Railroad cuts the southeast corner, passing through LeRoy
(r1g. 19).

Becondary roads checkerboard the County at intervals of
1l and 2 mdles. The main paved highways are showm on figure 19.

CEOLOGY

The soil of Coffey County, within the Missouri Basin,

is mostly residual with some glacial till.
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The consolidated geologlcal members outoropping range
from the Burlingame limestons in the northwest corner to the
Douglas shales in the northeast. Th§ important limestone beds
exposed in the Basin area of the County, named in order of age,
the youngest first (figs. 4 and 19), are: Burlingame, Church,
Topeka, Deer Creek, Lecompton, and Plattsmouth, '

MINERAL RESOURCES

The Missouri Basin ares of Coffey County has no sand—
gravel deposits. Limestons is abundant in the eastern part but
no quarries were active. A smll coal-stripping operation was
started noar Lebo in the fall of 1950. The County produced
107,394 barrels of oil in 1950, but none of it originated in the
Basin area.

Linestone

The Burlingame limestone formation outcrops only in
the extreme northwest corner of the County and is not quarried.
The bed, about & feet thick, is useful for econcrete aggregate
(if not discolored), road metal, riprap, and agricultural lime-
stone,

The Church limestons member, about 2 feet thick, ssrves
only as a marker for the Nodaway coal.

The Topeka limestone formation, with its principal
members (the 8-foot Curszon and 4-foot Hartford limestones), is
abundant and sultable for road metal but is not gquarried in the

Basin area of the County.
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The Deer Creek limestons formation, with its l5-foot
ErrimGrcﬁlimtomu@homeMmbtr, is also abundant
but not quarried in the Basin area. It is s—%aM 4 ~
aggregate, riprap, road metal, and agriculturwl linestone.

The Leccupton limastone formation is plentiful but
never used becauss of nearby cccurrences of thicker limsstones,

The Plattsmouth limestone member, usually 16 to 20
foot thick, ia the most valuable and plentiful limestone in tho
County. The stone is used for concrete aggregate, riprep, road
metal, and agricultural limestons. An idle quarry is located in
sec, 8, T. 20 3., B. 17 B. (1, £ig. 19). The Plattsmouth lime-
stone ordinarily mmkes prominent east-facing escarpmsnats,

Coal

The upper Williamsburg coal sesm (fig, 4) is found in
sastern Coffey County close to0 the base of the Oread limestone
formation, btut is of no economic importance. Many years ago a
Lfew thousand tons were mined for local use. The seam was seldom
over & inches thick,

The Nodaway coal ceam lies under the Church limestone
mesber (fig. &) and outcrops in northwestern Coffey County (fig.
19). The seam 4s 13 tolSl.tmhn thick and of the same quality
as that described in the Osage County report. About 155,000 tons
of coal were mined prior to 1900, but very little has been mined
since (12). H. A. Rogers Coal Co., formerly cperating in Osage

County, began, in the fall of 1950, a small:stripping operation
north of Lebo in sec. 4, T. 19 3., R« 14 B. (2, fig. 19).
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01l and gas (6)

Coffey County produced 25,551 barrels of oil in 1949
from five fields in s south i
duction increased in 1950 to 107,394 barrels (5). Nene of the
production originated within the Misscuri Basin area. Pro-
dustion was from the Bartlesville (near tue bass of tie
Pennsylvanian), the Burgess (near the top of the Mlssissippian),
and lower Mississippian horizons at depths of 1,585 to 1,878
fest. The fields were discovered frem 1917 to 1922, Sub-
Mississippian rocks (Arbuckle and Bomneterre dolomites and
Llamotte sandstons) are present in Coffey County but have not
proved to be productive.

Standish Pipe Line Co. has an 8-inch erude oil lins
and Phillips Petroleun Co, an 8-inch mmhlimemim
the County. | |

Ondon Gas Co. brings gas to Burlington and other towns
in the County through a 6-~5/8-inch line from the south (fig. 8).

ELECTRIC POWER

Kansas Power & Light Co. supplies northern Coffey
County over a 34,500-volt transmission line from Exporia (Lyen
County) (fig. 9).

WATER

The water-bearing alluvials of the Neosho River traverse

the center of the founty diagonally in a southeast direction., The

Missourd Basin area of the County, short of water, depends on col-
lscting ponds and shallow wells to the Tupeka and Oread limestones,
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0SAGE COUNTY
PHYSICAL FEATURES

Osage Cov_ 3y 1! 4in the t .o
1). The Marias des Cygnes River flows sastward across the south- -
orn part and, with its three main tributaries from the northwest,
wmdwamymmmmmmm
(fig. 20). Altitudes on the divide near the north border are
1,200 to 1,250 feet above sea lavel. The river and its tributaries
sharply dissect the terrain. River-level altitude on the east
border 1s about $50 feet. The escarpments of the Oread limestons,
6uteropp1ng in the mhuat.. are prominent features.

Two railroad systems serve Osage County. Tha main line
of the Atchison, Topeka & Santa Fe Railroad from Emporia (Lyons
County) outs the southeast corner dlagonally, passing throm
Glivet and Quenemo, The Topeka branch of the Santa Fe from
Exporia crosses western Osage County in a northeast direction,
through Osage City, Burlingame, and Carbondals. Ancther branch
of the Santa Fe runs northwest from Burlingame to Alma in Waba e
County. The Missouri Pacific Rallroad crosses westward through the
canter, passing through Osage City. From this line near Quenemo,
a branch of the Miasouri Pacific runs nortiard along the east
border of the County to Pacific runs northward along the east
bordar of the County to Topeka (Shawnse County). Lynden, the
county seat, is not on a railroad.
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Secondary roads checkerboard Osage County at intervals
of 1 and 2 miles. Cross roads are irregular in rugged areas such
as the basin of the Marais des Gy i .
of 1ts chief tributardes. The main paved highways are shown on
figure 20, |

GEQLOGY

Glacisl till and residual soll cover most of Osage
County. In the southwest part, many hilltops are covered by a
thin blanket of glacial stream gravel. _

The consolidated geological formations outcropping in
the County range from the Admire shales in the northwest corner
down to the upper Douglas shales in the southeast. The major out-
cropping limsstons beds, named in order of age, the youngest first
(figs. 3, 4, and 20), are: Browaville, Tarkio, Zlmont, Reading,
Burlingame, Church, Qurzon, Hartford, Ervine Creek, Lecompton, and
I" \ttsmouth (fig. 20), The Tarkio, ™-ont, ~~ 1 Resding limestones
are not mapped on figure 20, as they are aveilabls only in a small
ares in 7. 15 8., R. 13 E., betwsen the west border and the
Burlingame limestons cutcrops. The Church limestons bed is mapped
since it i3 in the Nodaway coal horizon. The Curzon and Hartford

beds are not mapped; they outcrop in many places but are not im-
portant in Osage County. ‘

Osage County has ne alluvial sand-gravel deposits. Sand-
gravels for concrete aggregates are shipped in from the Kansas
River at Topeka. The ;!outhmt part of the County has large



quantities of flinly, glacial gravels, Quarries produce ammually
about 10,000 tons for rcad metal on secondary roads,

Limestons cecurs in ab A wo
southeast Osage County produces crushed limestons in moderate
quantity of which 15 percent is sgrioulbtwral limestone. Two.
idle and dismantled quarries bave prodused over 100,000 tons of
crushed limestone for road metal dwring the past three yoars.

About 12,000,000 tons of coal have been mined from the
Nodaway seam since 18489 with a maximum annual production of
453,000 tons in 1890. The 1950 production was 36,000 tons. The
seam, 12 to 20 inchws thick, is high-volatile grade ¢ bituminous
coal.

Sand-gravel

Glacial stream gravel deposits, 3 to 5 fest thick and
exrdinarily without overburden, ocour on W klltops in the
southwest part of the County. Contractors for Barclay Tounship
and Osage County were excavating gravel in early 1951 for
secondary roads from the SWiliE: of sec. 27, T. 17 8., R. 14 B. (1,
fig. 20). The gravel contains rounded flint pebbles, less than 2
inches in diameter, and sufficient clay as binding material., Mo
sereening is necessary. Ib is no£ sultable for concrets aggregate.

Other flint gravel deposits occur in secs. 3 amd 4, 7. 18 8., R.
14 B. (19, fig. 20).



Lineatone

The Brownville limsstone formation, not commercial , 1s
mapped on figure 20 87 o r
series.

The Tarkic, Elmont, and Reading formations, the first 4
to 5 foot thick and esach of the others 2 to 3 feet thick, cutarop
in a small area in T, 15 3., E. 13 i., weat of the Burlingane
limestons outerop. lHone of tham i3 an important limestone in
Osage County.

The Burlingame .‘}.imt«em formation outcreps in the
western part of the County. Although ths bed is frequently durisd
wder glaecial till, the limestone is avallable in seny places.
Perry Jones of Lawrence, Kans., recently quarried, in the 3&; of
sec. 12, T. 15 3., R. 13 8. (10, fig. 30), dight-rust-colorsd
livestons for use as road metal. Two idle pits show 4 to & feet
of limustone.

The Chureh limsstone member, about 2 feet thick and not

| goxmercial , is mapped on figure 20 as a marker for the Lodaway coal
S sean which lies 5 to 12 feet baneath snd outcrops Yo the east.

The Topeka limeatone furmation, used very little, ‘mzturops
conspicususly in eastern (sage County and usually shows 4 feel of
rusty Hartford limestone and less than 6 feet of Curson limestone
separated by s thin shale. A small quarry, used locally teo supply
stone for the construction of fences and farm bullding foundations,
is found in the SWissi of sec. 9, T. 15 8., R. 16 E. (9, fig. 20).



114

The Deer Creek limestone formstion, of which the 16~
foot Ervine Creok limestone 1s the principal member, outcrops
conspicuously and abundantly in northeastern Os#-~- County.
Although ocurring also in southeastern and southern parts, it 1s
generally buried under glacial till., A quarry in the NWANEL of
sec. 32, 7. 1h 5., B. 17 E. (8, £ig. 20), has produced crushed
 rock for use as road material and concrete aggregate.

The Lecompton limestone formution, with 4 to 5 feet of
limestons cuterops conspicuonsly east of Lyndon. The stone s nod
conmerelally important because of abundant thicker beda mearby,
An abandoned quarry, used to supply road metal, 1s found in the
swk of seec. 18, 7. 16 8., B. 17 B. (7, fig. 20).

| The Plattemouth limestons member, 21 feet thick and the
moat important limestons bed in the County, outcrops abundantly in
the southeast part, south and east of Quenewo and Melvern. It is
saitable for conerete aggregate, riprap, road metal, reilrcad
Ballast, and agricultural limestone.

Dusenburg Concrete & Material Co,, operating a quarry
and crushing plant in the SWh of sec. 3, T. 18 5., R. 18 E. (2,
fig. 20), produces crushed limestone. Agriculturel limestone
- gonstitutes 15 percent of the production and road metal mwst of
the remalinder.,

Idls Plnttamaﬁh quarries are found in the following

places;
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Coal (12)

Tha Nodaway eoal seam, 12 to 20 inches thick sad A}
to 12 feet below the Church limestone, cuterops in a northaast-
southwast direction through the center of Csage County. The
coal Las been mined by stripping wmethods and by shallow shafts in
which longwall mining methods were used. Coal mining has been
active more than 80 years aﬁd. in early days, industiry centered in
_ ams whoere the coal seam was thickeast, In 1950, five shaft mines
asd two strip mines produced 36,000 tons of the coal.

The coal 1s high-velatile, grade ¢ hituminous #ﬁh low
fusion ash. It:decrepitates o2 standing, is sudbject to spontansous
amtimm, therefore, does not stors well. Analyses of two
samzples ars submdtted (21):

bow ; @
‘R/M4 as od , as received,
percent

percent
Holstureecessecsccees §.20 10,36
Volatile matterec+-++ 47.58 38.03
Fixed carboneececesse 32“18 ' h5.64
ABRseveecascscocsnsen ,g 2.22
100.C0 100.C0
m-..oaooooono-" 5.% 2.83

B.t-uo"""""""‘10’776 11'9&
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Coal operators from southeast EKansas have test drilled
part of Osage County and have decided that large-scale operations
are not justified. Undoubtedly, ons of the reasc @~ | the
previcusly-mentionsd difficulty involved in storage.

The commercially rmmuo reserve of strip-minable
coal within the County is about 3,000,000 tons. The recoverable
deop mine coal within 2 or 3 miles of the outcrop is about 25,000,000
tons, The shaft mines produce lump coal only, which sells for §7
& ton ab the tipple. For industrial use it is not compstitive with
coal in southeast Kansas, which averages §4 a ton at the tipple.

Linville & Son, at Carbondale in the Ei of sec. 25, T.
14 8., B. 15 B. (11, fig. 20), use a bulldoser to remove about 15
Teet of overburden from a coal seam 15 inches thick/

Qxbow Coal. Co., in Osage City in the 5} of sec. 17, 7.
16 8., R. 15 E. (12, fig. 10), use a 2W Monighan dragline and a
‘Link Belt Coxl loader. The overburden, 20 feet thick, intludes
the 2-foot Church limestons 12 feet above the coal.

Parre Bros. operate a coal mine, with & 116~foot shaft,
west of Osags City in the NEINW: of sec. 22, T. 16 3., R. 1A B.
(13, £ig. 20), producing from a 4~ to 13-1116!1 seam,

Central Coal Ce, has m’-mm south of Burlingame.
Ho. 2 shaft, not operating in 1950, is in the SE} NE3 of sec, 22,
T. 15 8., R. 4 B. (14, fig. 20). No. 3 shaft, 110 feet deep and
ia the 3wWA of sec. 23, T. 15 3., R. 14 B. (15, fig. 20_), produced

in 1950 from a seanm 18 inches thick,
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W. 1. Iszacs, operating Bell No. 4 wilth a li(-~foot
shaft, south of Burlingame in the WNWi of sec. 23, T, 15 8., R.

14 B. (16, fig. 20), produces £ ma b 1. to__ . i}  thick.

J. C. Coul Lo, (James Curley of Osage City), operating
through a 1l4~foot shaft, east éf Burlingame in the NE: of sec. 14,
T. 15 8., R. 14 B, (17, fig. 20), produces from a seam 18 inches
thick.

Kansas Coal & Mining Co., operating the 13C-foot shalt
of the Alecrn mine; northeast of Burlingame in the WE: of sec. 12,
T. 15 8., R. 14 E. (18, fig. 20), produces from a seam 18 to 20
inches thick.

(il and gas (11)

Potential oil amd gas-bearing strata underlie Osage
County. About 40 test wells, most of which did not go below the
Permsylvanian-Mississippian contact, have been drilled without
encountering commercial production.

Cities Service Gas Co. has a multiple gas line ﬁhrough
seuthern Osage County aﬁd a service lins supplying gas to Lyndon
(f1g. 8).

ELECTRIC POWER

The 154 ,000~volt transmission line of the Kansas Gas &
Electrie Co., from idian (Hutler County) to (maha, Nebr., crosses
the nortineat corner of thie County (fig. 9). The 115,000-volt

transmission line of the Kansas Power & Light Co., from Tecumseh
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(Shawnee County) to Hmporia (Lyon County), crosses the County
dlagonally northsast to southwest. |

Northern Osage County is serviced by the Kansas Power
& Light Co. through 13,200-volt lines from Shawnee County with
a 6,800-velt line to Overbrook.

Burlingame has & munleipal, internal combustion electric
plant of 385-kw. eapacity, and Usage City bas a similar type
municipal plant of 1,671-kw. capacity.

Rural Electrification Administration purchases power
from the Kensas Power & Light Co. and distributes it inte rural
areas.

WATER

Water 1a obtained from the alluvials in the Maraiis des
Cygnes River. The remainder of the County depends on collecting
pords and upon snallow wells to porous lenses in minor water

courses usually without water in dry seasons,
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SrAWNEE COUNTY
PHYSICAL FEATURES

Sha vCo T . the __ . _adns <. __nsas
(fig. 1). The Kansas River [lows eastward tarough the center at
altitudes ranging from 900 to 850 feet above ses level and, with
its tributariea, drains mecst of the County. The Wakarusa River
flowa east near the southern border smd joins the Kansas River
in Douglas County. The highest points in the County are along
the north and south bordesrs whers altitudss range from 1,250 feet
in the southwest to 1,050 feet in the nortisast. The topography
is typical of rolling country, dissected by tributary creeks, and
iz stecp and rugged bordering the [lood plains of tne Kansas
River (fig. 21). The major limestone outcrops form geniles eaat-
facing escarpments.

Four rallrcad systers serve Shawnse County. A main line
of the Unlon Pacific crosses eusst to west on the north side of
the Kansus River, pasaing through Topeka, the State Capitel. a
foew miles west of Topeka, a branch line leads off to the nortn-
west, The Atchimon, Topeka & Santa Fe, entering the County from
the east and on the south side of the Kansas River, runs to Topeka
where the malin line swings soutn to Emporia and a branch line goeé
north to Atenison. The Chicugo, Rock Island & Pacific enters from
the norta and at Topeha swings west on the souts bunk of the Kansaas
River. A branch line of the Missourl Pacific comes in at the south-

east corner and runs northward to its terminal at Topeka.
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Sacondary reads checkerboard the County at lntervals
of L and 2 miles, The main paved rcads are shown on figure <1.

Glaclal till and loess cover meost of Snawnee County,
the loess belng heavieat on the north bank of the Kansas River.

The consolidated goclogical mewbers outcropping in the
County, range from the Permlan, Admiré group, in the northwest
and southwest cocrners down to the rennsylvanian, Flattsmouth
limestone, the top of which outcrops at thse east border near the
Kansas River (fig. 21). The major limestons beds exposed, named
iﬁ order of age, the youngest first (figs. 2, 3, &, and 21), are:
Brownvills, Dover, Tarxig, Flnont-Reading, Burlingame, Church,
Topeka, Ervine Creek, Lecompton, and Plattsmouth,

MINERAL RESOURCES

The Kansas River contains an abundance of sand-gravel,
and five plants in or near Topeka producs about 360,000 tons
annually. Limestone also ocours in abundance in Shawnes County
and is quarrled for road metal , concrete aggregate, bullding stone,
and agricultural 1limestons. Production for 1950 amounted to about
170,000 tona of concrete aggrogate and road metal, 8.000vtonn of
agricultural limestons, and 1,500 tons of foundation rock or build-

ing stone. The County produces no c@#l or oll, and its common red

brick industry terminated long ago.
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icess
Losss depesits occur in areas closs to the Kansas River
and are a'potar T4 N T ,
mineral fﬂ.lar for road mits, and lightweight or dense calecined
aggregates. The Sconomy Buildﬁxg Block Machine Co. of Topeka
nakes a soil-cement block ma.chine that intimately mixes 10 or 12
parcent of cement with loess and compresses the mixture to 1,000
pP+3.i. to form blocks resembling sandstcne. ‘
Sand-gravel
Glacial till, found near the Kansas River, contains
buried glacial stiream gravel forﬁzerly used as road metal on
secondary roads. Idle gravel pits are located in the NE; of sec.
1, 7. 11 8., R. 13 5. and in the 5Wz of ses, 36, T, 10 3., R. 13
8. (29, f£ig. 21), and in the NE; of sec. 31, T. 10 5., R. 14 E.
(213 fig. 4).
Sund-graveal deposits in the Kansas River are constantly
replenished by sedimentation. All sand-gravels in the County are

alkali~reactive when used as concrete aggregate and should have an

m of 30 to LU percent neutral, coarse aggregate.

Consumers Sand Co. has a sand plant on the north side
of the Kansas River in the NW; of sec. 30, T. 11 8., R. 16 . (14,
fig. 21). The plant employs z suction dradge with a 55-foot ladder

Wita cutting chaln,



Kansas Sand Co. coperates two plants on the north side
of the Kansas River, one in the NW: of sec. 30, 7. 11 S., R. 16
B. (15, f1g. .) dtheotl *~ 4 .11,
B. 16 BE. (16, fig. 21). Both plants are electrically operuted and
use suction sand pumps on pontoons. Dried engine sand and standard
grades of sand are produced,

River Sand Co. has a plant on the south side of the
Kansas River in the i of sec. <6, T. 11 8., R. 15 E. (17, fig.
A}, using an electrically-operated suction pump mounted on pontoons.

Victory Sand & Stone Co. operates a plant on the aouth
side of the river in the XE} of sec. 25, T. 11 8., &, 15 £, (18,
fig. 21). i steel barge supporis a suction punmp and a 35-foot
ladder with cutter chain.

All the above plants have rail and truck facilities.

Limestone

the Hrownville liunestone formation, 2 to 3 faet thick amd
not commercial, is mupped (Iig. 21) because it marks the top of the
Pennsylvaniuan system,

The Dover limestone formation, about 3 feet thick and not
a useful stone, ocuterovps in tie western part of the County.

Tne Tarkio limestone formation, 5 feet thick, alsc out-
c¢rops in the western paxrt and, although not usad in the County, is

suitable for concrete aggregate and road nstal.



The Elmont and Reading limestons formations, eacn 2 to
4 feet thick, likewise outerop in the western area and, although
not used in the County, g

Auburn resf, a local limestone bed 4 to 5 fest thick,
lies below tie Reading limesatone. The Shmmeo' iimestone Co, was
equipping a amall quarry in November 1950 in the N} of sec. 35, T.
11 8., #. % . (20, fig. 21).

The Burlingame limestons formation (fig. 21), 4 to 7

feat thick aund suitable fur concrete aggrsgate L not iron~stained

due to surface weataering, is sbundant in the County. P. H.
Netherland of Elmont, Kans,, operates a quarry in the HB; of sec.
26, T. 10 8., He 15 & (7, fig. 21). The plant produces crusned
stons for use as road metal because of its linonitic stain,

denry C. Lutijeban produces ¢rushed limestone from a
quarry in the SWs of sec. 31, T. 1l 5., R. 15 E. (8, fig. 21).
About 8 percent of the product is agricultural liméstone and the
rapainder 1s evenly divided as concrote aggresgale and rcad metal.
HNo washing is necessary.

An abandoned Burlinpame quarry is found in sec. 2, T, 10

8., K. 16 E. (9, fig. 21).

The Chureh linmestone member, 2 fest thdek and not a
commerclal stone, outcrops diagonally across Shawnee County in an
east of north gensral direction. It is mapped (fig. <L) as a tracer

for the Hodaway cu ™ seanm, & few fest below,



The Tupeka limestone formation, consisiing of the &~ or
7-foot Curzon limestons and the 4-fuoct, massive, yellow, Hartford
limestons separated by a fool t 1 of shal
in the County and 2s9 been used as bullding stone and road metal.
F. B. Fritts was producdng rectangular bullding blocks in the fall
of 1950 from the Hartford bed in the HEE of ué. 22, T. 12 8., R.
16 B, {2, fig. 21), the only active quarry in the Topeka formation.

The Concrete Materials Co. of Topeka operated a quarcy

,,,,,, earlier in tie year in Curzon and Hartford limestonz in the 3 of
sec. 4, T. 13 5., B. L6 E. (3, fig. 21). The crushed stone was
used as reoad metal. Abandbnod or 1dle Topeka quarries are lound

in the following places:

Hc. on

3ec, 8) R(E) fig, 2
i 15 13 16 4
Crofe 22 12 1é 2
Mg 26 12 18 5
NE; 27 12 15 5
Ex 15 12 16 o
e 20 12 17 22
SW e 31 13 16 19

* Two quarries
The Ervine Creek linsstone mesber rangses {rom a feathar
edge to 15 feet thick, depending on the amount of ercosion. The
stocne i3 sultahle for concrete aggrvgate, road metal, and agricultural
lirmestone. . quarry, operatsd earlier in 1950 but ldle ia tae fall,
is found in the 3% of aee. 1C, T. 13 4., R. 18 &, (1, fig. A).

Two abandoned quarries are found in the 53 of see. 33, T. Ll s.,

K. 17 E‘ (&23. figo 21).
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The Lecompton limestone formation, 4 to & feet thick,
1s not used because of the abundance of more desirable limestone
beds. The Plattsmoutnh limestone member 13 an excelleat stons but
its limived occurrence in tae County preciudea its being an im-
portant stone.

Coal (12)

Shawnee County has produced about 73,000 tons of cocal,
of which approximately 65,000 tons is from the Hodaway seam. The
greatest amnual production, 9,547 tons, was in 1839 (12). No cocal
has been mined in the Jounty in recent years.. |

The Nodaway seam, 2 to 12 inghes thick lies 14 t0' 6
feet below the Church limestone which can be traced acrcas the
County (figs. 4 and 21). Twelve-inch coal hes been mined in the
northeast corner of the County in the EEX of sec. 10, T. 10 3., R.
36 B. (11, fig. 21). Coal has also been mined northeast of Menoken
in secs. 11 and 12, 7. 11 8., R. 15 B. (12, fig. 21), and southwest
of Topaka in sec. 10, T. 12 5., R. 15 E. (13, fig. 21). Some coal
bas been mined souta of Topeka in sec. 13, T. 12 5., R. 15 B. (2,
fig. A).

Nodaway coal is high-volatile pgrade C bituminous with the
following analysis (12):

As received
Constituent Percent

mistm I N NN NN NN NN NN 8.20
Volatile matter ceveee 47.98
Fim carmn [N N NN NN N ] }7’18

Mh [ N ENNEN XX NN NN NN 6‘&

100.CO

3“1?“" o0 e ONRPOOOLNLDE 5.%
B.tlu' TPe eGP SPESPOSEEGENSS 10’776



Rodaway ooal deerepitates rapidly, is subject to
spontansous combustion, and conssquently does nobt store well.

The Elmo coad 8¢~ ~ %8 ~" °~ '
Bodaway seam and 11 to 25 feet below the Burlingame limestone
formation. It was mined in formsr years in a fow places west of
Topeka but nelther seam is now sconomlc,

o) and gas (6)

Potential o1l and gas strata underlie Shawnse County
but 25 or more test wells have not found any commercial pro-
duction.

| Socony-Vacuam 011 Co. has oil product lines traversing
the County and a pusping station near Tecumseh (fig. 8).

The Servics Pipe Line Co. has a multiple crude il line
from Wyoming orossing the County, A plant at Washingten (Washington
County) pumps oil through two 12-inch lines into twe 55,000-barrel
copen storsge tanks at Elmont. A plant at Elmont, in turn, pumps
the oil to Freeman, Mo., through three lO-inch lines, The Elmomt
station consists of two 73 by 2i~inch Triplex pumps and cue 5% by

| y~=inch Duplex pusp driven by ons 700-h.p. diesel, om 600-h.p.

- diesel, one 600-h.p. diesel, and one 250-h.p. diessl metors. The
puxps operata under pressures up to 800 p.s.i, and have a dally
eapacity of 92,000 barrels.

Cities Service Gas Co. supplies gas to Topeka.



127

Kansas Power & Light Co. has a power plant on the Xansas
River at Tecumseh, consisting of two 6,000-kw., one 13,000-kw.,
ens 25,000-kw,., and one 30,C00-kw. units, a total installed
capacity of 82,000-kw,

Trouawisaion lines of 66,000 volts wach extend from the
plant o Atchison, Lawreuce, and Junction City, and a 115,000
volt line exierds from the piant to Hutchinson by way of Mmporia.

o CGas 1s the prircipal fuel. Soms stoker and pulverized
sosl is used tiroughout tis year and, during & few winter menths,

coal is used sxolusively. Uil storage is provided. About 10
days ars raquired to cnangs from stoker coal to gas, or 1o yeverse;
gs, pulverized cual, or oil can be used under the boller at the
sawe time, The plant cperstes on a basis of approximately 14,000
B.tou. & kKlowatt hour,

Kansas Power & Light Co., furnishes power to the Coumty
over 33,000-volt, 13,400~yolt, and 6,600-volt transmission lines.

Eural Electriiication Administreiion purchases power for

distribabion dnto rural areas.
| Kansas Gas & Electris Co. has a 154,000-volt transsdssion

line froa didian to (oaba, Nebr,, passing ciose to the power plant
at Tecwmssh. Juring World war 11, the line tied in with ths plant
but is not now connescted (1951) (fig. 9).



WATER
The alluvials of the Kansas River have an adundance

- - -

of water, Moderate am s
Wakarusa River and. other tributariea to the Xansas River. Qther
parts of Zhawnee County are dependent on collecting ponds or
shallow walls to porous strata in miner water courses. These
walls wsually go dry during periods of little rainfall,



JACKSON COUNTY

| PHYSICAL FEATURES
Jackson cnuntf Tt e oert
Osage Plains of Kansas (fig. 1). The western balf drains south
through Soldier Cresk; the sastern half drains east into the
Delaware River whish flows southesst across the northeast corner.
The terrain is rolling with alsitudes of 1,050 to 1,200 feed
along the south bopder, gradually rising te 1,400 to 1,500 fest
above sea level in the northwest (fig. 22).

Soldler Creek cuts deeply inte the wplands of the
mmmamcm,memum‘mmt
sactor give that area & rugged Yopography. _

Three reilreads serve Jackson {ounty. The Chicage,
Rock Island & Pac¢ific Rallroad from Topeka runs north through the
sastern half, passing through Mayetta, Holton (the county saesi),
and Whiting. The Missouri Pacific Railroed subts the northeast
corner in & westward direction through Whit’ : and Hetawaka., The
Urdon Facifio Railroad from Topeka crosses the southwest corner
through Delia,

Secordary roads checkerbvard the County at interwals of
) and 2 miles. The main paved highways are shown on figure 22,

GEOLOGY
Jackson County has a heavy cover of glacial t111 and
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The consolidated geclogical members exposed in the
County range from the Wreford limestone formation in the northwest
to the shalee below the "1 a1 1. . v
in a few places along the east border (figs. 2 and 22). The
Brownville limestons, the top of the Pemnsylvanian system, outcrops
in a general east of north dirgetion through the center of the
County (figs. 3 and 4). The principal limestone bads outcropping,
named in order of age, the youngest first (figs. 3, 4, and 22) are:
Wreford, Cottonwood, Neva, Five Point, Aspinwall, Brownville, Dover,
Tarkio, Elmont, Reading, and Burlingane,

MINERAL RESQURCES

Jackson County has mo alluvial sand-gravel deposits,
Sand-gravels for concrete aggregate are shipped in from the Xansas
River at Topeka or from the Blue kiver in Washington Counﬁy. Bome
glaclal gravel deposits occur but are no longer quarried., Limestone
is found in abundance although many outcrops are buried under heavy
glacial till, Two limestone ¢ 'ries were active in the s wr of
1949; other quarries wers operated periodica’” r, annual preduction
in the County is eatimated aa 120,000 tons of crushed stone and
20,000 tens of agricultural lixeatone. The County produces no oil
or goal.

Sand-gravel

Jackson County bas no largs rivers; consequently, no
deposits of alluvial sand-gravel, Sand-gravsl deposits of glaciui
origin are found in the northern part but none was operated in

1949, A shallow deposit has been worked in the HWg SWi of sec. 7,
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T. 58.,, R. 16 E. (33, fig. 22), Glacial gravel ocours in the
following placess |
geg, X8) R(B) zag. e

‘ 5 7 W 34
swy . 28 6 M 35
iNEE 4 7 1 37

Limastone

The Wreford limestone formatien, consisting m-ny of
the cherty Threemile limestons member about 10 feet t‘hlck.»m
Iyom Pottawatonls County into morthwestern Jaoksen County. The
formation covers the Wi of see. 1, T. 7 5., R. 12 E. and the W} of
sec. 36, Wb of sea. 25, end ses. 25, T, 6 8., R, 12 K., ard extends
north to the southwest sorner of seo. 6, T. 6 8., R. 13 E. (fig.
22). It is sasily available and, when orushed, is suitable as road

The Cottommood menber is A massive 5-foot limestone. The
Neva member, approximately 37 feet below, is much thiscker but enly
about 7 fest of blocky and flaggy limestone is guarried. The beds
occur in abundance but wsually are buried under glacial t111 and
are therefore available in comparatively few places. They are
available, however, in northwestern Jackson County, on doth aides
of Soldier Creek south of Soldier, in the northern part of 7. 8 8.,
R. 13 B, near the Poitawatcrie County line, and in the central part

of ?. 7 8., R. 14 E.
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Andersen & Oxendale of Horton are operating a Permian
limsstone quarry in the County in the SEANWS of ses. 22, T. 7 8.,
B.M4E ~, & . O, L a P ¢ :
road metal and agricultural limestons,

Idle Cottomwoed and Neve quarries sre found in e
following places:

) RB) g 22 Meuber
6 12 23 Neva
6 12 2& Do,
() 13 25 Do.
é 13 25 Cottommod
6 12 25 Do,
7 13 26 Do.
8 13 27 Neva
8 13 28 Cottormood
7 14 29 Heva
7 i 30 Do.
7 1h 1 Do.

The Fiva Point and Aspinwall limeatone beds, each only
a foot or two thick, are suidabls as building stone or riprup.
They cuterop west of the Brownville formation (fig. 22) but
usvally voder glacial till. Outarops can be seen along Nud Creek
in the northern part of the County and in T. & 8., R. 1 E., west
of consplevous Brownvills outewps; They are also visible east
of Delia in ses. 25, T. 9 5., B. 13 B. (22, fig. 22).

The Brownville limestone formation, 1 to 3 feet thick,
is not a commercial stone but is mapped to show the top of the
Pennsylvanian system.
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Outerops of the Dover limestons formation ordinmarily
are baried wnder glaclal till. However, a conapicucus eukerep is
found in the WWh Bws of sew, 31, €. 7 8., R. 10 B, (4, =~ -~
4 hard rock, 2§ feet thick, At resembles Tarkio limestone with
eng fusuline fossils. |

The Tarkio limestone formation, 5 feek thick and suitadle
for concrets aggregates, road mstal and riprap, has not heen quarried
in the County but is avellable in places. The Yed outerops come -
splenously in secs. 13, 23, and 264, 7, 5 8,, B. 16 8. (2, rig. 22),
Tarkio limestons is available east of Mayetta in the E} of see.

29, T. 8 8., R, 16 BE. (3, fig. 22) and slong a cresk from ssc. 13,
T. 88., R. 15 E. to sac. 18, 7. 3 3., B. 16 B. (4, fig. 22).
Qther cutcrops ocour in seq. 8, T. 9 3., R. 16 E. and west of Hoyt
in secs, 21, 28, 29, and 33, T. 9 8., R. 15 B. (5, fig. 22).

| The Elment and Reading limastons formatien, sach 2 te

3 feat thick, and separated by 3 to 10 fest of shale, are suitable
for bullding stone and eoncrete aggregate. A quarry, once cperating
on Reading limeatone ia the 5W: of ses, 2, 7. 7T 8., R. 16 E, (6,
£ig, 22), averaged 28 inches of quarry facs, Reading or Elmont
limsatones, available in meny places in the County, outerop eon-
spicucualy in the K} of sec. 14, T. 6 8., R. 16 E. (7, fig. 22)
and in secs. 10, 11, 14, 23, and 24, T. 7 8., R. 16 E. (8, fiz,
22), The formatiuns are alsc availahle east of Mayetts in ssc,
34, T. 8 8., BR. 16 B. (9, fig. 22) and in bordering sections.
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Farther south, Resding limestons outorops in secs, 11, 14, and 23,
f. 9 8., E. 15 B. (10, fig. 22) and in secs. 25, 26, 35, and 36,
T. 98., R. 15%. (U1, £/~ 22).

The Wakruse limestons formation, a hard, brown stone
2} fest thick, outerops southoast of Dunisun on Highway 16 in sec.
3,7 885., & 16 B. (U4, £ig. 22).

The Burlingame limestons formation, the cldest
Pennoylvanian limestons in the County, is found Ln abusdanas,
George W. daker of Holton has & portuble crushing plant with
prizary and secondary crushers and soresning wndts. The orushed
rock is usod as road motal and the finer is stored 33 sgriculturel
lime. The quarry face, 6 to 8 feet of limestons, is bard and tan-
‘aﬁlwmmmughm\atadiﬂhmtmthumw¢ Two
contiguous guarries are operaied in the Wki of seo, 27, 7. 8 5.,
R. 16 B. (A2, rig. 22).

An absndened quarry, possibly Wakarusa limestons, is
found in the MEL ¥Bi of see. X, ¥. 7 8., B. 16 B, (13, fig. 02)
with 2 feet of hamd, tan-oclored Limestons and ancther abandoned
goarry on the same bed is located in the SB% of sec. X, T. 7 8.,
2. 16 3. (O, £45. 22).

The Burlisgams limestons forsetion sutorops is secs,
12 and 13, T. 7 8., R. 18 5. (1%, fig, 22), in see. 23, 7. 8 8.,
R. 146 8. {17, fig. 22), =t in sees, 27 and 28, 1. 8 5., R. 16 B.
(18, fig. 2&). The forsation outereps conspicwously in the south~
saat gomer of the County, waally slong slopes of major cresks,
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and along the County line in secs. 14 and 23, 7. 9 8., B. 16 E.
(20, £ig. 2) and in eeca. 9, 13, 16, 22, 23, W, 27, 29, 30, 34,
snd 35, T. 9 8., R 16 8. (0, £ig, 22).
Coal (12)

The Klmo coal hordsonm, 12 to 14 inches thick ia Jackson
County, i3 about 20 fset below the Burlingsms limestone. A little
¢oal was mined many yesars age south of Larkinbueg in the center of
ssc. 13, T. 7 8., B. 16 B. (36, fig. 22) and aome may have been
mined along Cedar and Muddy Cresis in the southeast corner of the
County. Ko goal is mined at present.

Gl and gas (3)

Potential oll arnd gas strata underlie Jackson County
but testing has not produced oil. A test well in ses. 27, 7. 7
3., R. 15 E. 18 reported to have shown oil in the Hunton limestone
(s1lurian-Devonian) (fig. 5).

mammmnwmmwmru
tha County (fig. 7). ©il companies ware aetive in 1949 in a
structural survey of the sast side of the anticline.

Service Pipe Line Co. has & maltiple erude oil line
from Wyoming crossing the seuthwead corner of tite Coundy. A
Socony-Vacuum Oil Co. oil products line erosses northward into
Nebrasita.

Cities Service Gas Co. furnishes gas to Holton through
8 4-inch line from Brown County (fig. 8).
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BLECTRIC POWER
Kansss Power & Light €o. services Jacksen County ovep

33,000~ and 13,200-volt tran

The 154,000~volt line of Kansas Cas & Electris Co. from
Midian (Butler County) to Cmaha, Nebr., psgses through the Coumnty.
. ficlton has a municipal, intermi~combustion plant of
2,250-lor. capuotty (f4g. 9).

Rural Electrification aduministretion purchases power
from XKansas Power & Light Co. and distributes it into rurel areas.

WATER

Moderate water supply is available in the alluvials of
Soldler and Elk Creeka. Wells to the Cottonwcod limestons or to
minoy porous lenses in the glacial til)l yield small water supplies,
Entrained run-off waters in collecting ponds are used in many

places,
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HEMAHA COURTY
PHYSICAL FEATURES
Remaha County liee in the Qsage Plalns of Xansas
(fig. 1), The topography 1s Mlly snd rolling. The sentral
part, with altitudes of almost 1,500 fest above soa lavi ™ | is
the highest point in the County. The sentral and northern sectors
mmwmxmzmaéwtrmuaummdmm
wast through the Hlack Vermillion River. The southern part
drains south through Red Vermillion and Boldier Creeks, and the
castern sector southeast through numerous creeks (:13.‘23).
Fine sand of the glacial outwash is the predominant fsature of
gentral Hemaba County, |
| Thres reilrcads serve the County, A line of the Union
Pacific (Grand Island & 8t. Joseph) traverses westward across the
northern part through Sabetha, Sensca (the ceunty seat), and
Baileyville. The Missouri Pacific Bailroad runs westward across
the southern part through Wetwore, Coraing, and Comtralia. The
WM.AMM&Wiammmmrwmm
eorner, passing through Sabetha and Bern,
Secondary roads checkerboard the County at intervals of
1 and 2 miles. The main paved highways are shown on figure 23.
GECLOGY
Nemaha County is ecovered by glaelal till and outwash to
depths of a few faet to over 400 feet. m:Luchawcm
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channals through the till, lsaving deposits of atreaa gravel
whoge gontinuity has besn broken by resant erosion. Depoaitas
of wind-blown losesa have spotted the County, covering both 41l
and glacial gravels,

he consolidated geclogical forma™" “eropping in
the County (mostly wndsr heavy cover of til1l) range from the
Wraford limestons formation (Permian aystem), which outereps in
the noptheast, to the Severy shals formmtien (Pennsylvanian
systen) appearing oun the Nemsha River in north-centrel Hemaha
County. ’

The Newahs antialine omxters the south Rorder of the
County west of imerica City, passes close to Kelly and m.
and goes inko Nabraska north of Bern near the north County line
(figurs 7). The sastern flsnk of the anticline is the steeper,
and $he areat and the eastern flank are assoclated with miner -
rolling and reversal of dips and minor thrust fsulting, it
Sensca, nsar the great, the pre-Cambrian granite is only about
800 feat below the surface, whereas, along the flanks, it is
thres times as desp. The Hemaha uplift is responsible for
raising the Wabainsee group and erosion has exposed the group's
mambers. The Wabaunsee group is flanked on both sides by the
overlying Adrdre group. Om the west flank, whers dips are
norzal and to the wast, the Admire group cutcrep is 4 to & miles
wide; on the sast flank, where reverase dips of 5 to 10 degrees
are prevalent, the outercp is often less than 3-mile wide.
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This flank is best exposed west of Sabetha Lake aloag a creek
bottom in sec. 1, T. 2 8., R. 13 B. (15, fig. 23).

The prineipal “~ st ~ ~ =~ 'y T
in order of age, the youngest first (3, 4, and 23), are: Wreford,
Cottonwood, Neva, Fine Point, Aspinwall, Brownmville, Tarkio,
Elmont, Reading, Burlingame, and Church.

The Brownville limestons formation outorops in two
bands, more or less parallel in strike (east of north), one band
on the west flank and the other on the east flank of the Nemaha
anticline (fig. 23). Between the two Brownville outerops, the
Pemnsylvanian limestones cuterop, horseshoe fashion on both sides
of the Nemaba River., The Permian Cottorwood snd Neva limestones
also outerop in two parallel bands, both on the sast flank of the
Nemaha anticline and atriking east of north. The outerepa near
the east border of the County have normal flat westward dips,
Those near the center are very closs to the erest and are in the
aresa of reverse east dips and minor thrust faulting.

MIRERAL RESCURCES

Nemaha County has an abundancs of fine sand en glacial
outwash and also plentiful glacial sand-gravel dsposits in eroded
segments of glacial streams. No pits are in regular operation but

annual production for road metal is estimated to be 20,000 tons.
Limestone likewise ia fournd in abundance but the ocutcrops

uswally ares buried under a heavy cover of glacial till. About
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20,000 tens of Chwoeh and Reading limesstonss was quarried in the
sarly pert of 1949, and used as road metul and building stons.
¥o quarri sask & ¥ | '

¢l was discoversd in Semada County in 19A7. Produstion
was 3,212 barrels im 1949 and 13,193 durrels in 1950,

Scae Hodawsy soal has been mined locally in the pash
but xo goal is mived now, |

Losan

The Pleistosens cover ia Nemia County 3 ehiefly
lacdal 1L and glacisl cutwnab, fins sands in dapth wp to
40C feeb acd aovered inm placss by shallow wind-hlown loesa dapesits.

Sar-gravel

Taroughout the sover of wind-Dlown losss, remnants of
numsrous gravel-filled chamels ocexr, some af whiesh are large
dapuoite of exmellont secondary Toad metal. Ous sush dapesit, 200
feot in width ard over 50 feot in depth, is found in the SWh 98}
of seo. 12, 7. 3 8., H. 12 B, {22, £1z. 23). This pit was 1dle
in the summer of 1949 and sarnd-gravel for road metal was lmported
from ¥amhall Cownty. Bimidar depoaiis muy ocowr in adjeluing
seos, 7, 13, and 18. Some of the grovel 1z cwcentsd and roquires
srushing. Glacial gravel is not sultable for conorste agigregate
but oan be made satisfactery by washing, Weter 1s svaiiable.
Washud gravel is alkzii-resctive and, xhen uscd #s ocnorste
aggrogate, ghould have an admixturs of 30 to 40 percenl mneutral,

coarse aggregate.



A large, idle, sand-gravel pit is near Seneca ln the
SEL of sec. 26, T. 2 5., R. 12 5. (27, £ig. 23). Other deposits
are in the ¥} ¢ sec. 14, _. 3 8., B. Lh B. (25, f1g. 23) and in
the F3 of sec. 25, T. 1 8., % 13 B. (25, I1g. 23).

Limestons (figs. 3, &4, and 23)

The Threemile limestons member, a cherty bed about 10
foot thick, the bass of the Wreford formation, occurs in a small
ares in northeastern Hemaha County. It is largely covered by
glacial ti1l but 1ts outerop edges in places are availoble as road
metal and, for that purpose, should be erushed to pass a li-inch
_sqreen,

The Eiss iimsstons member (£ig. 3) has been salveged
from fields and cresks north of Saheths and herd-trimmed and used
locally as foundation and strustural stone,

The Cottorweod and Meva limestaone members owtcrep in
two belts, one through the central part of the County near ths
crest of the Nemaba uplift and the otber pear the cast border of
the County. The Cottonwocd member is amsm" g-foot limestons,
and the Neva mezber, lying 37 feet beneath, is a blcck;:r,. flaggy
limeatons with a quarry face of 6 to 7 feet. DBoth furnish geod
strustural stone, road smtal, and agrieultural limsstons, The
sastarn belt ordinarily is not availlable due 4o a cover of glacial

till. It outcrops conspicuously, howsver near Sabetha Lake in
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sec. 1, T. 2 8., R. 13 E. (15, £ig. 23) and alse near the south
bordnf of the County. An idle Neva quarry is locg.tod in the SE:

MWh of sec. 36, T. 58, R. 12B. (07, _ 23):  « aw W
ons soross the County line in sec. 1, 7. 6 3., R. 12 E. (18, fig.
23). Cat*hemod linestons 1s available in sec. 36, T. 5 3., R.

12 E. and in sec, 31, 7. 5 8., BR. 13 E. (16, fig. 23). Cottonwood
limestons is exposed mear Craig Creek ia sec. 13, T. 3 8., B 14

E. (19, fig. 23), and was quartied in three small quarriss which
coased operaticns whan overburdsn becane excessive. OJuwe Cottonwsed

lizestone i3 availaklo in & swall ares in sec. 11, 7. 1 8., R. 14
E. (21, fig. 23). Cottonwood limestone was quarried and crashed
for use as road mstal on MNemaha Counby roads in 1949 from a deposit
in Brown County, msar the Nemaha-3rown County line, in tho HE2 SBf
of asc. 31, T. 2 3., R. 15 &. (W, rig. 23).

Five Point aad Aspineall llumestons beds of the fdmdre
group, sach a feol or two talak, show up occasionally in creaks
and along hillsides in northwestern Neamha County, and enough has
been ploked up to bulld & few lucai burns and houses, 'They show
up in the east, in a creek west of Subetha Lake in tae Wy of sec.
i, Ta 2 5., R. 13 BE. (35, fig. 23).

The Brownville limesione formation, 2 to 3 feet thick
and not a commercial stuus, is mapped to show the top ol the

Pennsylvardan systex.
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The Tarkio lizestons formation i3 usually about 5 fest
thick. An idla quarry, with 8 to § feet of stons and 5 to 10 fest
of overburden, is in the NEA M¥ (« sec. i, A & §
(13, fig. 23). Tarkio outerops occur in ths east half of 7. 1 &.,
R. 11 B. and in the west half of T. 1 S., R. 12 E. and sitas are
available for small) quarries. Tarkio limestone, 5 to & feet thick,
also is n.vnilable in southwest Nemaha County and can be quarriad in
secs, 29, 31, amd 32, T. 5 5., R. 11 E. (1, fig. 23). It has a poten-
| tial use as concrete aggregate, road metal, and agrioultural limesstone.
The Klsont ard Heading linmestone formatiens, each 2 to 4
feet thick and separated by 4 to 10 feet of shale, are used as struc-
| tural.stone or conorete aggrogate. An idle quarry, which supplied
the stone for construction of the church at 8t. Benedict in 1891, is
 fownd in the 33 of see. 29, T. 1 8., B. 12 E. (10, fig. 23). Here,
the Reading formation is 3 foet, the flmont 4 feet, and the inter-
bodded shale 10 feet thick. A similar idle quarry is found south of
this quarry in the Ww} NE} of mec. 32, T. 1 8., R. 12 E. (11, fig. 23).
Another Elmont-Reading quarry, recently operated, is in the
SWhi NE: of sec. 29, T. 1 3., R. 12 B. (12, fig. 23). The limestonme
beds are each 2 fest thick, and the parting shale (Harveyville) is
4 fest thick, An idle Elmont guarry is located in the NWi of sec.
2h, T. 1 8., R. 11 E. (4, fig. 23).
Some Elmont, Reading, and VWukaruss limestones are available
southwest of Seneca in secs. 8, 9, 16, and 17, T. 3 8., K. 12 K.
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An abandoned water-filled quarry on a hilltop in the SWiSui of
eec. 15, T. 3 8., R. 12 E. (4, fig. 23) furnished Reading lime-
stone for the lake Sensca dam, & few miles to the east. Kimont,
Reading, and Wakarusa limestons outeroppings, each about 2 feet
thick, Mmmmwwm&ms Irom thes pleked wp in
stream beds in the W) NEL of sees. 17, T. 3 8., R. 12 B. (5,

1ig. 23).

Elmont and Reading limestones, each 2 to 4 feet thick,
are availadle also in southwest Hemaha County in secs. 2%, 30,
31, and 32, ?. 5 8., R. 12 B, (2, fig. 23) and in secs. 31, 32,
34, 35, and 36, T. 5 8., R. 11 E. (3, fig. 23).

The Burlingawe limestone formation, ordinarily baried
under & heavy cover of glaclial till, is about 4 feet thick in the
E} of sec. 13, T. 1 8., R. 13 E. (9, fig. 23), amd is available
to & limlted extent east, north, and west of Bern.

The Church limeatone member, genorally 2 feet thick, is
the oldest limaestone outcrupping in the County. Anderson and
(xendale of Holton, Kans., using pertable crushing and scresaing
units, opensd up a quarry in the spring of 1949 in 6 feet of Church
limestons in the NW. of ssc, 12, T. 1 8., R. 12 2. (6, fig. 23).

The stona was used for road metal and, 1f kept clean of overburden,
was suitable for concrete aggregats or agriculiural limestone.
By midsummer, the equipment had been moved to a Cottonwood quarry

in Srown County. An idle Church limestone quarry is found in the
Wt of sec. 12, 7. 1 8., R. 12 B, (7, £fig. 23). The stone is also
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avallable in the section to the east. The thickness of the lime-
stone in section 13 and southward is not known, but, in sec. 24,
T.18., Re 22 B. .-, _g& ), the bed 1s only 2 feet thick and
is po longer commercial. On the west side of the Nemeha River,
the Church limestone is burled under glacial till.

Brick

A brick plant, with a capacity of about 20,000 bricks
a day, was started in 1911 near the Nemaha River east ol Seneca.
It operated for many years on an illite-type shale of the lower
Wabaunses group but has since been disuaantled.

Coal (12)

The Nodaway coal ssam, high-volatile grade C bitwninous
and 12 o 1}; inches thick, lies about a foot below the Caurch
limestone (fig. 4). Approximately 30,000 tons has baen mined
since 1875, but not more than 3,000 tons was mined in any year.
Jome strip mining was done in 1940 but no ccal 1a now produced.
Mining was done by longwall methods through adits or vertical
shafts or by stripping. #Most mining was conducted sast of the
Nemaha River in see. 24, T. 1 8., R. 12 E. (23, fig. 23); however,
some was done west of the river in sec. 22, T. 1 4., H. 12 8. (24,
fig. 23). Prof. W. H. Schoews (12) gives a proved liodaway coal
reserve, in the County, of 5,76C,000 tons and ua inferred reserve
of 208,800,000 tons of l2-inch coal., The se¢am 18 not commercial

at present,



011 and gas (6)

More than 20 dry holes have been drilled in Nemaha
Coun insearchof =~ AV 1 L. . ot
Field, in the SWi SWi of sec. 27, T. 2 8., n; 14 BE. (28, fig. 23),
to the Hunton horiszon (Silurian Devonian) at a depth of 2,889 feet
(figs. 5 and 6). The well came in at 54 barrals a day, producing
1,000 barrels in 1948 and 3,312 barrels in 1949, The field pro-
duced 13,193 barrels in 1950 (5). The Nemaha anticline passes
through the County, and granite has beean found 571 feet below the
anticlinets crest.

Citles Service Cas Co. supplies gas to Sabetha through
a8 h-inch line from Brown County. Kansas Power & Light Co. furnishes
ge3 to 3ensea through a A-inch line from Marshall County (fig. &).

ELECTRIC POWER (fig. 9)

Kansas Power & Light Co, has a 33,000-volt transmissilon
line crossing the County through Seneca and Cantrelia. The com~
pany has an internal combustion elsctric plant of 260-kw. capacity
at Senaca. A 13,200-volt line from Centrall. services Corning,
Goff, and Wetmore. A 13,200-volt lins from Seneca suppliea Beattis
in Marshall County, and Oneida and Bern.

Rural Electrificatlion Administration purchases power from
Kansas Power 7 Light Co. ot Seneca for distribution to rural areas,

Sabetha has a muniecipal internal combustion electric

plant of 2,820-kilowatt capaclty.
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The Kansas Gas & Zlectric Co. has a 154,000-volt line
passing through the County from Midian in Butler County to Omaha,
Kebr.

WATER

The Nermaha River alluvials carry moderats amounts of
water. Water is obtained from walls sunk to porous atruta in the
glaclal till or to limestons aquifers. The larger towns depend
on lakas or collecting ponds supplied by run-off waters.
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BROWH COINTY
PHISICAL FBATUHES

Brown County is in the Ose~~ [
The northern half drains rorthward through Pony, walaui, and
; Roy's Creeks; the southern hall drsina southward through ihe
Delaware River and sastward through Wolf Creek sod 1ts trilutaries.
The upland topography is relling with altitudes of 1,300 to 1,400
feet above sea level. In the vicimity of the main streums snd

tributeries, the topography is rugged with a maximum relief of

about <00 fsut.

Brown County is served by thres railroads. The Union
Pacific {St. Josezph & Grend Island), entering 4 little south of
midway of the east County line, Crosses the Counmty nortuwsstward
tarough Reobinson, Hiawatha (the county sast), and Mc;rrill. ‘the
Missouwrd Pacific, comdng in near ths southeast corner, twists west
and north through Everest, lilawatha, and Reserve. The Chicago, Reck
Island & Pacilie, slso entering the County near the soutneast corner,
runs west and north uhrough Horton, Powhattan, and Fairview (fig.
24).

Secondary roads checkerboard the County 2t intervals of
1 and 2 miles, The main paved bighways are shown onifigure 2i.
GEOLOGY
Brown County 15 covered heavily with glacial till, gravels,
moraines, and loess. Loess attalds depths of 200 feet in the north-

esst sactor along the sast border.
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The consolidated geologleal members outeropping in the
County range from the Eiss limestons (Fermian) in the nortlmest
down to Church limsstone (Permsylvanian), w " h B
Creok at the east border (figs. 3, &4, and 24). The principal
limestones vutoropping, named in order of age, the youngest firss,
are: Qottonwood, Neva, Five Polint, Aspimall, Browmnville, Tarkio,
Klmont, Heading, snd Burlingams. The outcrops of the members
follow meandering courses because of rugged topography but the
strike of all is east of north and all dip gently aboud 10 feet
s mile north of west. Outcrops are usually burled; in the north
m:am.eomyw.mmmmmmm.
and in the south half, exposures are infrequent.

Brown County has 1o large sireamzs and, hence, has no
deposits of alluvial sand-gravels. Throughout the County occur
eroded segments of ancient stream gravels containing rounded chert
ard glaciil moraines with coarse gravel and clay which make
excellant secondary road metal if srushed to pass through l}- te
2-inch screens. About 50,000 tons of grawvel is produced amually
and 13 used as road metal without prelimimary cruahing.

Limestons is abundant but, due to a heavy cover of
glacial till and loess, very little is available for quarrying.
In the summer of 1949, a portable crushing plant was operating on
Cobtonwood linmestons and a quarry on Burlingame limestoms was
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atarting operations but had not reached production. Limestone
production in 1949, estimated at 35,000 tons, wus used as road
ol and 3  sultural 1L

The Lorton and Elmo coal seams, each about 1 foot thick, -
ars found in the County. The Elmo seam has been mined but Ais not
eemerem. at presant,

ﬁa only oil pool in the County produced 5,540 barrels
of oil in 1949. | '

Loess

Brown County has an abundance of loess, .especlally in
the sastern part, which is a potential source of material for
mineral filler for rcad mats, soil-cement blocks for zlructural
use, and dense or lightweight calcined aggregate.

Sand~gravel

The glacial gravels of Brown County generally contain
too much elay or chert to be suitable for concrete aggregate.
A gravel pit, lylng on the Burlingame limastone, in the SWi of
sec. 4, T. 1 8., R. 18 B, (21, fig. 24), was producing glacial
gravel in the surmoer of 1945 for use on Brown and Doniphan County
roads. A large gravel pit in the 3W: of sec, 23, T. 1 S., R. 18
B. (22, fig. 24) was used occcasionally. An active gravel pit is
located near Everest in the soutnheast corner in the NE2 of sec,

23, T. 4 5., R. 18 E. (23, fig. 24).



in

A pit is in opsration south of Hamlin in the S8Ei of
see, 21, T. 2 8., R. 16 & (24, fig. 24). Half a mile north, an
84 S A T \ _ e
fig. 24), and a further sxtension 1s found in an old pit in the
LWL of sec. 22, T. 2 8., R. 16 B, (26, f1g. 2)). A gravel pit
is 1 ted in the center of sec. 4, T. 2 8., R. 16 B. (29, rig.
24). A small gravel pit is found on the Cottorwood limestone in

the SEASWA of sec. 30, T. 3 5., R. 15 K. (30, fig. 24).

Gravel deposits, 12 to 15 feet thick, ccour in north-
wast Brown County, often with overburden of glacial till or loess
as much as 15 feet thick. An active pit is located in the NEZ;
of sec. 10, T. 1 3., R. 15 8. (27, f1g. 24). Aan idle pit is found
in the 8B of ses. 3, 7. 1 3., R. 15 B. (28, fig. 2)). These
deposits have waterworn chert pebhles with clay binding.

Linestone

The Xiss limestons member (fig. 3), occupying many of
the high places in northwest Brown County, has been piecked wp in
fields and used locally for famm buildings and foundations.

The Cottorwwod limmstone nexber, a massive 5-foot bed,
and the Neva limestone member, 37 fest bolowuulﬁtha quarry
face 6 to 7 feet thick, occur near the west boundary of the
County. Both are useful as bullding atone, riprap, road materlal,
and agricultural limestone. The outorops usually are buried under
huvyslmmmmaumambléumtwphc«.
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Some Cottonwood limsstone is availahle in secs. 30 and
31, 7. 3 8., R. 15 B. (14, fig. 24). Farther north in secs. 20
and : , T. 3 5., R. 15 B. (15, fig. )& ! L -
3 3., R. 15 E. (16, fig. Z4), both Cottomwood and Neva limestones
are available.

Anderson and Oxendala, Holton, Kans,, operated (summer
of 1949) a portable crushing and screening plant on 5 to 6 feet
of Gottonwood limestone in the NE} 88 of sec. 31, T. 2 S., R.
15 E. (17, £1g. 24), making road material and agricultural
linsstone. |

An 0ld idle Cottomwood quarry 1s found in the S&i of
sec. , 7.1 8., R. 153, (18, fig. 24). Cottonwood limestone
is also availablas in sees. 20 and 21, 7. 1 8., R. 15 B. {19, fig.
24}, and both limestons members occur with constant overburden
in secs. 6, 7, and 8, T. 1 5., R. 15 B. (20, fig. 24).

. The Five Point amd aspinwall limestone outerops are
ordinarily buried under glacial till. During the days of WPA,
two small guarrieswere opensd on Five Foint limestone on the
banks of Walmit Creek where overburden was the least. The
guarries were located in the HE} NEi of sec. 2, 7. 2 S., R. 16
E. (12, fig. 24) and in the SW. NE) of sec. 21, T. 2 8., R. 16 E.
(13, fig. 24). The limestone, 2 fest thick, was used as bullding

stone and riprap, bul the quarries were abandoned years ago.



The Brswn§1lle lirestone forwation, not a coumerclal
rock, 13 mapped on figure 24 to mark the top of the Pennsylvanian
memba

The Tarkio limeatons formation, 4 to 5 feet thick, is
auitable for concrate aggregute and road metal. It outcrops con-
splouocusly in the viclnity of Horton and along & creek in the
S8% of sec. 23, T. 4 S., K. 17 B. (8, fig. 24). Abandoned Tarkio
quarries are found in the SWi NW; of sec. 34, T, 4 S., R. 17 i. |
(9, 7 e 24) and in the ¥W WNBi of sec. 5, T. 5 8., R. 17 E. (10,
fig. 24). Tarkio limestone ia alsc available in sec. 34, T. 3 8.,
R. 17 E. {11, fig. 24). The formation 1s exposed occasicnally
along creek bottoms northeast of Hiawatha.

Elzont and Reading limestone formations, each 2 to 3
feet thick and aeéarated by 6 to 10 feet of shale, are usaeful as
building stons, particularly the ieading bed. Nelther has been
quarried in the County because both outﬁropa are usually buried
under glacial till. BReadlng limestone is available ;n a creek in
the B} of see. 35, T. 2 S., B. 17 E. (6, fig. 24) a T " or &
miles to the south of that sectlion, in eastera T. 3 S., R. 17 E.
andy tern T. 3 5., H. 18 E. (7, fig. 24). North and south of
this area, Elmont or Reading limestones are seldom seen, axcept
in vecasional creeik bottoms and, hence, are only partly mapped.

Tne Burlingame limestone formation alsc hus been
quarried in Srown County. An abandoned quarry, with a 10-foot

face consiating of 2 feet of limestone at the top and 6 feet at
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the | ttom with a 2- to 24-inch interlying shale layer, is found
sout! st of Robinson in the NW: ki of sse. 15.. T. 3 3., R. 18 &,
(1, ! 3. 24). The rock is suitable for concrete aggregate, if
mined clean, amd for road metal and agricultural limestone. The
Burl. reme formation is occasiomally avallable, without too much
overburden, on both sides of Roy'!s Creek mx h ) the Nebraska
line. Davies Bros. of iHiawatha were opening a quarry and setting
up a small portable crushing unit in Angust 19549 in the SBi NW:
of sec, 29, T. 1 8., R. 18 E. (2, £ig. 24) on a tributary to
Roy's Cresek. The formation at this point is 12 to 15 fset thick
with two shale partings.

Four feest of Burlingame limestons is exposed in another
trib  iry to Roy's Creek in the S} of sec. 27, T. 1 8., K. 18 E,
(4, £ig. 24). The W~foot bed appears again under a gravel deposit
in an old quarry in the NE; 5W; of see. &, T. 1 S., R. 18 E. (3,
fig. . ). The limestone is also avallable in sec. 36, T. 3 8.,
R. 18 E. and in the Ni{ of msec. 1, T. 4 S., R. 18 BE. (5, fig. 24).
The top of the Burlingame limestone 1n outcrop No. 5 has an algal
crust with sponge-liks masses,

Coal (12)

Brown County has four coal horizons--Lorton, Nyman, Elmo,
and a 3~inch, unnamed seam bensath the aple Hill limestone forma-
tion. The Lorton seam, ranging in thickness from s few inches to

12 ir es, is found about 22 fset below the Brownville limestons.
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The lyman seam, approxizstely 3 inches thick, 1les in the shale
under the Dover iimmstons. The Elmo bed, 12 toc 15 inches thick,
« mb  feel below ] :

The Klmo seam is the only one that has been mined, but
it is ne longer eosmercial. Probably about 100,777 tons has been
aimd. most of it prior to 1900, and largely by -trippin; adit,
or shaft alang the South Fork of Wolf Ureek, southsast of Robinson.
A 12 ch outcrop of Eixo Coul can bn seen in the shale bluflf near
a areek crossing one mile south of Robinson in the KE; N of see,
16, T. 3 8., B, 18 E. (31, fig. 24).

il and gas (6)

The Livenwood Poel, discovered in 194} in sec. 3, T. 1
8., R. 15 B. (32, fig. ), preduced 5,540 barrels of oil in 1949
frem ' 1 Hunton horizon at 2,580 feet (811 lan-Devonian, fig. 5).
This is the only eil pool in the County and no activity is reported.

Cities “mrvice Gas Co. an 8-inch gas line __

Atchi | County $o Lorton. The cuspany alac bus a é-~inch line
m L rth t& gh Hlawatha to lisbraska with a 4 ° ch line
brenc g wost to Sabetha in Nemaha County, and service lines %o
Fairview and Hamlin (fig. 8).

A Secory-Vacuunr oil products line runs mx-t.hmrd through
Brown and Nemshe Counties and into Nebraaska (fig. 8).

FLECTRIC POWER ‘

Xansss Power & Light Co. supplies Brown County with a

33,000-volt transmission line from Atchison County through Hiawaths
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and westward into Nemaha County; 13,200-volt lines service Padonia
and Reserve in the north and Robinson and Doniphan County in the
east. I w 0

pany has an internmal combustion elsctric plant of 1,356-kilowatt
capacit~ at Hiawatha,

Horton has a municipal, internal ccmbustion plant of
2,365-kilowatt capacity. Rural Elsctrification Administration pur-
chases power from this plant and from Kansas Power & Light Co. for
dlstribution iute rural areas.

WATZR

Well water i» not plentiful in Brown County. Some is
avail 1l in porous strata in the glacial 1'°" and some in lime-
stone aquifers such as the Cottonwood and Burlingame beds, The
larg towns depend on lakes and collecting ponds suppiled by

run-off waters.
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GEOLOGY
Doniphan County 1s heavily covered with glacial $i1l
and ¢ rlying loess, the = ter R

wide along the M jouri River. The loess, in places, is 200 feet
thick,

The consclidated gealoglical beds outeropping in the
Oaunty range from the Soldier Creek shale and Burlingame lime-
stons formations of the Wabaunsee Group down to the upper 60 feet
of the Douglas Group shales (fig. 4 and table 1). The p;* cipal
limes ne beds outeropping, named in order of age, the youhgest
first, are: Burlingame, Church, Topeka, Deer Creek, Lecompton,
Platt uth, and Toronte (fig. 25).

MINERAL RESOURCES

Doniphan County has no known cozmercial deposits of
glacial sand-gravel. It has an unlimited supply of alluvial
san (ravel in the Missouri River bhut none is produced uithin the
County. Concrets aggregates are imported from Mi: i,

The County I' large reserves of limestone that have
besn quarried extensively for riprap and river dikes. Production
for 15 1is estimated to have been 25,000 tons of riprap and dike
rock and 50,000 tons of crushed limsstone for road metal and con-
crete aggregate.

Loess

Doniphan County has an abundance of loess avallable for
soil-cement blocks for structureal use, as mineral filler in road
mats, and as dense or lightwelght caleined aggregates.
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Sand-gravel

Sand-gravel depoaits are scarce in the County. an edge
of a glacial sand-gravel channel, under 10 feet of loess, 1s ex-
pt @4 in a road cut in the SEi SWg of sec. A, T. 4 8., R. 21 E.
(26, ig. 25).

The alluvials of the Missouri River conti ° abundant
sand- avel but no sand plants are operating on the Kansas side in
Doniphan County, whers the high banks of the river are difficulty
acces ble. These sand-gravels are alkali-reactive and, when used
as ot rete aggregate, should have an admixture of 30 to 40 percent
neutral , coarse aggregats,

Linestone (fig. 4)

The Burlingame limestone formation outerops under heavy

eover 1 western Doniphan County and at no place i1s it exposed
dufficiently for favorable quarry sites. The best exposures are
inse . 6and 7, T. & 3., R. 19 B. (25, fig. 25).

The Church limestons wember, about 2 feet thick, and not
a commerclal stone, is mapped (fig. 25) as a horiszon of the Nodaway
coal seam. It is best exposed in the valley of Wolf Creek south
and east of Lecna.

The Topeka limestone formation is gensrally under a heavy
cover of glacial ti1l and loess. Its most useful limestone members
are ti 6~ to 8-foot Curzon and the 4~foot Hartford beds, separated
by 2 to 4 feet of shale. A Topeka quarry, used for road metal, is
located in the 38% Si: of sec. 24, T. 3 8., R. 19 E. (23, fig. 25).



160

The Deer Creek limsatone formatiom, 40 fest thick, con~
sists of thres limsstones and two shales, The Ervine Creek lime-
stoms, dta pt——i-- —-t-- t 4 At aves e s o
County, 1s enly 10 feet below the Hartferd limestane of the Topeka
formation. mmmmwmmmuw
Greek | the southern part of the County ia secs. 35 and 36, T. &
8., B 19 B. (12, £ig. 25) and can be followed nortinmrd wp &
trdx ry of Independence Creek to secs. 5 and &, 7. 4 5., R. 20
B. (13, fig. 25). 4 smadl quarry 4s in sec. 7, T. & 8., R. 20 &,
(27, £ig. 25). The Ervine Creek limestons leaves Independence Cresk
in ses, 28, T. 4 3., R. 20 B. (L4, fig. 25) and follows morth, wp
the west bank of a tributary, %o sec. 10, 7. 4 3., R. 20 B. (15,
tig. s  Frem that point the bed cutorops in a moutherly divestion
along the sast bank of the same tridutary and reashes Atehison County
* sees. 35 and 36, T. 4 8., L. 20 K. (16, f1g. 25), east of iighway
7. |

More inportant areas of avallable Ervine Creek limsstone
ars northward along the sast bank of ¥olf Creek, south of Fanning,
4n sec. 2, T. 3 8., R. 20 B., to the Missouri River, and along the
west bank of Wolf Creek south of Sparks, morthwestward along
Righway 7 to Towa Point. A quarry with a portables erushing and
screening plant was cpened in 1949 in the KE} of sec. 3, T. 3 3.,
R. 20 E. (17, fig. 25). The Ervine Creek bed in the quarry has an
overby eon of 10 feot of Calhoun shale and some Hartford limestone.
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used ctensively by the Corps of Engineers for riprap and dike
purposes. FPlattsmouth limestons breaks into large slabs and i»
prefi red tothe =~ r~ °~° 7
stone, The two limestone beds appear in s "hernl > 1 Cc 3y
in sec. 8, 7. 5 8., R. 24 E. (1, fig. 25). The Roundy gquarry in
gec, , T. 4 8., R. 2L E. (2, fig. 25) has been operated oxbcns:!.w'. r
for ¢ rock and was active in 1949. |

An abandoned Toronto limsstone gquarry is found on the
sane property. Anocther Toronto quarry, once operated by the Corps

------------- of Bt neers, is in the NE! of sec. 8, 7. 4 8., R. 22 E. (3, fig.

25). abandoned WPA Torontc quarries are found in the 5i; of sec.
5, T & 8., B. 22 B, (4, fig. 25) and "1 the NW; of sec. 33, T. 3
S., B. 22 E. (5, fig. 25). |

Idle Plattsmouth quarries, some very large, are north of

Wathena in the following places:

¥o, on
see, s) R(E) g 25
Nwi 21 3 22 6
Center 15 3 o 7
SWt 10 3 73 8
NWE 2 .3 2 9

An abandoned Toeronto limestons cuarry is found in the
NBE¢ of sec. 34, T. 2 3., R. 22 B. (10, fig. 25).

The Plattsmouth member has dipped in the N3 of sec. 24,
T. 2 3., R, 214 B, (11, fig. 26) to about the level of the river
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bott lands., an idle quarry, 3/4-mile long and handicapped by

heavy overburden (although well-locatsd for underground mining),
1s located here. Upstream from this point, the Plattamouth bed
dips wnds the Missouri River.

Cuteorops of the Amagonia limesione member, 5 feet thick
and 1 - of commercial valus in Dondp™ 1 Cc~ty, ‘e _ >sed
oocasionally in the Douglas shales about 30 fael below the Toronto
limestone.

Coal

The Elmo coal seam, 20 to 25 feet under the Burlingame
"7 sstone, i3 deeply buried under glacial till and loess.

The Nodaway coal seam, 5 to 12 inches thick and about
2 feet under the Church limestone, ocute _s  sibly along the
slopes of Wolf Cresk, west of Severance in sec, 29, T. 3 8., R.
19 E. (24, fig. 25) and along Highway 7 south of White Cloud, The
seam, formerly mined for local conswmption, is not now minod.-

| 0il and gas (6)

Potential oil and gas strata underlis Doniphan County
but e it tast wells have been unsuccessful.

The County i3 not serviced for gas facilities.

| ELECTRIC POWZR

Kansas Power & Light Co. furnishes electric power to
Do "y - County through 13,200-volt transmission "““nes 1" d to the
main A4 ,00C-volt system in Atchison and Brown Counties. Rural
Electrification administraticn purchases power from the company for
rural lstribution.
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Blalyr, ¥athena, and Klwood are supplied by the Doniphan
County Light & Power Co. (fig. 9).
| W
The alluvials of the Hlasourli Hiver carry an abundance
of w er. Peter and Wolf Creeks carry smaller amounts. Some
Wwer is obtainable in walls sunk to porous strata in glacial till
or to limestons agquifers.
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ATCHISON COUNTY
PHYSICAL FEATURES

Atehison County is in the northeastern y T
The Missourl River flows wutmhrd along its sastern border at an
aver: altitude of 950 feet above aea level. Along t.h- river,
bluffs rise steeply for 150 to 200 feet and the altitude of the
roll’ | terrain to ths west increases gradually to a maximm of
about 1,350 feet in the nortiwest uplands. The wesstern part of
the | mty i3 drained by the southward~-flowing Delaware River and
its * Dbutaries (fig. 26). The northeast sector is drained by
Indeperxdence and Deer (reeks which flow eustward to the Missouri
River. The southeast sector drains into southeasterly-flowing
Strar  » Creek. The escarpment of Uread limestons aleng the
Missouri River (figs. 4 and 26) is the most pronounced physio-
graphleal feature in the County.

Atchison County is served by two rallroad syste The
Miss« | Pacific Ballrovad from the south, follows the west bank of
the ! ouri Rilv to Ateh’ n, the county seat, where a b1 ich
Tans west and north through Shannon and Huren. Another branch from
Atch! n goes south to Parmell, thence weatward through Effinghem
and Huscotah., The Topeka branch of the Atchlson, Topeka, & Santa
Fe runs sou weat from Atchison through Parnell and Cummings and
on into Jefferson County, South of Parnell, a branch of the Santa

Fe swings southeast through Potter to Leavenworth.






The County is checkerboarded by sscondary roads at
intervals of 1 and 2 miles. The checkerboard pattern is disturbed
by 1 d pooy the
Missourld River. The principal paved hi vays are shown on
figm 26.

GEQLOGY

Atchison County ia covered by glacial till and loess,
the 1 8a cover incrsasing in depth in areas close to the Missouri
River., Underlying formations are exposed only in arsas of ercsional
activity such as along the Missouri River and its tributaries from
the west, ard along the Delaware and Grasshd er Rivers and their
tnbataa'ios;

The consolidated geclogical formations outercpping in the |
County renge from the Tarkio limestons of ths Wabaunsee group in
the n thwo_at sactor down to the lawrence shales of the Douglas
Growp along the Missourl River (table 1 and fig. 4).

The major limestone beds culeropping, in order of age,
the y igest first (figs. 4 and 26), are: Tarkio, Elmont, Reading,
Burli ame, Church, Topeka (Hartford), Desr Creek, Lecompton,
Platt. wath, and Toronto.

MINERAL RESOURCES

Atchison County has an abundance of limestone and an

estimated armual production of 530,000 tens of e1 | | limesteone

Ior road metal and conorete aggregate, quarry rock for dikes and
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yrap in the Missourd River, and agriculturel limestons. Alluvial
. wvels are plentiful in the Missouri Biver, but very 1ittle
is p iuced. Coal has been mined dut ccal reserves -
acan o,
Losss

Losss, sbundant on the kills bordering the Mlssouri River,
i3 a  tential source of materisl for soll-cement blocks for
atru iral use, for mineral fillers in road sats, and for dense e
14ghtweight caloined aggregate. |

'anl

o deposits of glacial graval are kmmm exoept cscasionsl
shallow blankets & food or two thdek, The Mlssouri Biver wlluvials
have . wnlisdited supply of sand-gravel bab they ars mot exploited
exoupt for m};mmmtw cperations of & ssall plact in the
morth b corner of the city of Atehisen, Jand-gravel is imported
from ants on the Kunsas Kiver. The alluvial sand-grevel is alkali-
r »n .m.m-usaummwn.wuwﬁmm
o€ 30 140 . (__rse newtrel &__ 1 fe.

Lizestons .

Limestons is abundant in Atahison Comnty and is ex-
tensively quarried in the eastern part (fig. 4).

The Tarkic limestone formation, 5 feet thiok end sulteble
for concrete aggregate and road mwtal, is avallsble ia the nertinvest
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fig. 26). These cquarries supplied read metal and encountered
excessive overburden. Atechison County has no active quarries !
the ]| rine Creek i «

The Lecompton limestone formation, approximately 35 feet
thick, haa four limestone members and thres shale members. The
thickest limestone member is only 6 fset thick, and even where
free ' overburden (which is seldom), i3 not used because of the
avail ity of nearby thicker limestones.

,,,,, The Hereford limsstone member, 2 to 6 feet thick and
L to feet above tiie Plattsmouth limestons member, is an excellent
rock and is used where found of sufficient thickness and clese to
Plattamouth operations,

The Platismouth limsstone member, 20 fest thick with
wavy 3- to é-inch bedding planss, is the most useful limestone in
Atchi 1 County. It outcropé along the bluflfs above the Missowrd
River and underlies all of the County. "me stone can be safely
1" 1ed - underground methods, using adits or vertical shafts, there-
by avoiding the problem of overburden. The bed has a natural part-
ing 6 et below the top that can be used as a roof, and a parting
lé’ feot above the bottom that can be used as a floor, leaving rooms
"7 %0 13 feet high., The roof stands waell but must be barred after
air-sl king sets in,

Ralph Bromley operated a small quarry in the city of
Atehi:  in about the center of sec. 1, T. 6 8., R. 20 8. (1, fig. 26).
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The —arry, with semiportatle equipuent, was producing crushed
limestone in the fall of 1949. The Corps of Engineers were
ope [ Wp @ new gquarry at that ©°  for ~ver T
SEt : of sec. 13, T. 7 8., R. 2L E. (4, fig. 26).
George w.' Kerford Quarry Co. had an underground quarry
in the SBL of sec. 7, 7. 6 8., R, 21 5. (2, fig. 26) and another
in the HEi of see. 18, T, 6 8., R. 21 B. (3, fig. 26). The two
quarries wers preducing a large tonnage of soreened crushed lime-
stone and agricultural limestone in 1949. Room-and-pillar asystem
of & Ing with mechanized equipment was used.
The Kerford Quarry Co. has an open quarry on the saxs
propt iy, producing quarry rock for rock dikes on the Missouri River,
A worked-out portion of the underground quarry, totaling
164 ¢ es and separated from the operating quarries by a 200-foot
pillar, is being used by the Production and Marketing Administration
for ¢ d storage.
me Plattsmouth quarries ars located in the following

places:
: No. on
See.  I(3) R(B)  fig. 26
SEzSWE 30 5 21 5
awiswk 6 5 2 é
SE&SH%. 12 7 a 7
SELNWL 23 7 21 8

No. 7 18 a large cquarry recently cperated by the Corps
of BEngineers for river riprap and dike rock.
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The Toronto limestons msmber, 7 to 8 feet thick and
about 20 feet below the Plattsmouth limestone, is a good
commercial stone but is ,

Coal

The Atchisen Brick, T e & Cor® Mining Ce., now in
recel rship, has a 1,300-foot shaft on the property of the
George W. Kerford Quarry Co. in the 3E} of sec. 7, T. 6 3., R.
21 B. (2, fig. 26). A 30-inch seam of Bevier c¢cal in the Cherokee
shales (fig. 4) was mined from this shaft but the shaft was
abandoned long ago. The collar of the shaft is about the
Snyderville shalae horizon (£fig. 4).

The Nodaway coal seanm, about 2 feet below the Church
limes! 1o, is 7 to 14 inches thick in the SW2 of sec. 16, SE} of
sec, . , MB: of sec. 20, and the NWi of sec. 21, T. 5 8., R. 19
E. (12, fig. 26). Coal wus once mined from this area frem a 30~
foot 8 [t mine and two drift mines in the NW: of sec. 21 (12).
No~ n coal was also =’ d in the NE4 of sec. 4, T. 5 8., R. 19
B. (24, ~* 1. 26). 'The coal is now occasionally mined by farmars
for local use. The outcrop ia buried under glacial till everywhere
in the County, except in T. 5 S., R. 19 E.

The Elmo coal seam, 7 to 15 inches thick and about 20
feat b w the Burlingame limestons, was wmined many years age in
divers places to a limited extent, The seam was nined in the
followi _ places (12): |
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Rural Electrification Administration purchases powsr
from 1e company for distribution into rural areas.
WATER
The alluvials of the Miasouri River carry an abundance
of w »sr, Water is also obtainable from alluvials in the Delaware
River and its larger trl taries, from Stranger aix Independence
Creek and from many east-flowing tributaries of the Missouri

Biver,
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JEFFERSON GOUNTY
PHYSICAL FEATURES

Jefferson County is in the Osage Plains ¢. sastern Kansas
(fig. 1). The Kansas River flows eastward ~ong the socuthern border
at an average altitude of 800 feet above sea levsl. The terrain
rises gradually toward the mrbh tc am a altitude of 1,200
feet 1 the northeast and 1,300 feet in the northwast. The
Dela re River and its tributaries, flowing soutinmrd, cut deeply
into the gsneral relief and drain the County with ths aid of tribu-
taries direct to the Kansas River. Escarpments of the Burlingame
lime 08 in the northwest, of the Deer (reek limestone in the north-
east and central parts, and especially of the Oread limestane in
the ¢ theast are marked physiographical fsatures (fig. 27). The
northeast sector drains northward.

Jeffersen County is served by two railrocada., A main
line of the Union Pacific Railroad crosses east to west near the

ki @ Biv r. T M of At ison,

Tope & Santa Fe Rallroad cuts the morthwest corner, passing
through Meriden, Valley Falls, and Nortonville; Oskalcosa, the
coun seat, is not on a reilroad,

Secondary roads checkerboard the County at intervals of
1 and 2 nmiles. Rugged topography near streaws frequsntly interrupts
the pattern. The main paved highways are shown on figure 27.
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GEOLOGY

Jefferson County is heavily covered by glaclal drift
except along drainage courses. Loess 1 con-—icuous nn r the
north edge of the Kansas River bottom lands which extend a mile
or two north of the present river.

The consolidated geol¢ cal formations o1 ropping in
the ( mnty range from the Elmont limestone of the Wabaunsee Growp,
& » | in small areas in the northwest ssctor, down to the upper
shales of the Douglas group, appearing in ) southeast (fig. 4).
The | .ncipal limestone beds outcropping, in order of age, the'
youngest first (figs. 2, 4, and 27) are: Elmont, R 1ing, Burlingane,
Church, Topeka (Hartford), Deer Creek, Lecompton, Plattsmouth, and

Toroni
MINERAL RESQURCES

Jefferson County has an abundance of limestone, one
43 nent limestone quarry with crushing plant, and sever ~ quarries
operated intermittently with portabla equipment. The County pro-
duced in 1949 about 140,000 tons of crushed limestone, for road
metal, concrete aggregate, and agricultural limestone. In the same
year, 75,458 barrels of oil and 81,827 M cubic feet of gas were
produ |, Oi1 production in 1950 declined to 50,532 barrels. The
County has an abundance of sand-gravel in the Kansas River but ne

produ  on, Two thin coal seams, neither of w " h 1s now economie,

outerop in the County.
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Loess

Loeas is availables near the Kaunsas River as sowrce
mate il for scll-cement blocks for structi 1 purposss, mineril
111 for road mats, and calcined aggregate.

Sand~gravel

Sand-gravel is abundant in the Kansas River but is not
expl ed in the County. It is alkali-reactive and, when used as
coner e aggregate, should have an admixture of 30 to L0 percent
neutral coarse aggregate.

________ ‘ Linestons

Elront and Reading limestone formations, each 2 to 4
feet thick and separated by 6 to 10 fest of shale, are available
in the northwest sector, west of the Burlingaws limestone outcropa.
. “her form: .on is useful as structural stone. One or the other
is aveilahle in secs. 13 and 24, T. 8 8., R. 16 E. (13, fig. 27)
and in secs. 25 and 34, T. 8 8., B. 16 B. (14, fig. 27).

The Burlingame limestons formation, used to a limited
extent as road wetal, ia available in some places ln northwestern '
Jefferson County. 4 5~ to 8-foot quarry face can be developed,

A small abendonsd quarry is found in the Mwh SWh of sec, 22, T. 8
S., R. 17 B. (11, fig. 27).

The Church limestone member, only 2 fest thick and not

8 com reial stone, is mapped a3 a tracer for the underlylng

Nodaway coal,
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opent & quarry in 1949 in the B} 5Wi of sec. 32, T. 7 3., R. 20
E. (4, £1g. 27), on a contract for surfacl Norton Township

roads. They use a portabls, diessl—-~owered

_ is found in the NW: NWh of sec. 33, T. 7 8., R. 20 E. (3,
£ig. 27}. A large reserve of Ervimne Creek limestons is available
in t  northeast sector.

Large tomages of HErvine Creek limestone are also avail-
able in central Jefferson County near QOmawkie and Oskaloosa in the
vall( 1 of the Delawars River, Big and ttle Slough Creeksa, and
H y and Wlld Horse Creeks where mapped on figure 2;1. The ex-

t« iona of the outcrop are not mapped as they become hopelessly
buried under glacial drift. Idle qua =« are found in the 3Wi of
ssc. 32, T. 9 3., R. 19 E. (5, fig. 27) and in the SWi 8E of sec.
20, T. 9 5., R. 19 B. (6, fig. 27). A small abandened Ervine Creek
quarry is found in the NW; 3E% of sec. 29, T. 8 8., R. 20 E. (16,
fig. 27), east of Winchester.

The Lecompton limesatone formetion, usually buried, has
no limestons menbers over 6 or 7 feet thick and ~ | not used.

The Plattsmouth limestone, a 21-fool member of the Oread
Jimes e formation, i» ths best commerclal limestone in the County,
and o :rops conspicuously in the southseastern corner. The stone
is used as road metal, concrete aggregate, d agricultural lime.
N, R, Hamm has a quarry and psrmnént crushing and screening plant
with v ning facllities, using 270-hp. connected load, in the Wh
NEE of sec. 29, T. 11 S., R. 19 E. (2, fig. 27). The plamt produces
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« 8l | stons and agricultural limestone. A small abandoned
Plattsmouth quarry is located in the center of the line between
secs. 1 and 12, T. 11 5., R. 19 E. {1, fig. 27).

The Toronto limestons member, 8 feet thick and only
about 20 feet below the thicker and more available Plattamouth
lime mne, is not used. |

Coal (12)

The Elmo coal ssam, 7 to 14 inches thick, lies

appr mately 40 feet under the Burlingame limestc , The out-

erop in the northwest usually 1s buried and thers is no record of
its 1 ring been mined.

The Nodaway coal sean, 9 to 14 inches thick, lies a few
feet under the Church limestone. The coal was mined for local use
from 1856 to 1944, bubt at no time did the annual production exceed
2,000 tons. HNodaway coal outcrops on the highway through sec. 26,
T. 8 ., R. 17 E. (02, fig. 27). Coal was mined as recent as 194
in the KW of sec. 10k T. 9 S., B. 18 B. (17, fig. 27). Mining has
i" 0 en dons in the E* of sec. 18, 7. 8 3., R. 18 E. (18, fig.
27) « | in the SW: NE} of sec. 36, T. 7 8., R. 17 &E. (19, fig. 27)
near 1f Mound.

0il and gas (6)
011 was discovered in Jefferson County in 1940. The
Coun’ produced 75,458 barrels of oil in 1949 from 22 wells in the

McLot  and McLouth North Fields (figs. 6 and 27). Production
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decl: 1 in 1950 to 50,532 barrels (5). Production is from the
Miss: ipplan and the McLouth sand (Cherckee, near base, fig. 35)
at de hs of about 1,500 faet,

The same flelds produced 81,827 M cublc feet of gas |
1949.

Citiss Service Gas Co. am;ias gas to Valley Falls and
Oska] 1a through an 8-inch line (fig. 8).

ELECTRIC POWER
EKansas Power & Light Co, has a 66,000-volt transmisaion
-------- line through Meriden, Rock Crasek, Valley Falls, and NHort« i(lle,

The ¢ pany services Oskaloosa through an 11,500-volt line (fig.
9) and Perry through a 13,500-volt line from Lawrence.

Rural Electrification Adninistration purchises power
frem o company and distributes it into rural areas.

WATER .

Water cccurs in abundance in the alluwials of the

Kansus and the D ~ ware Rivers, Water can also be obtained in

, tributariss of the Delaware River and in colleching ponds,
%)
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LEAVENWORTH COUNTY
PHYSICAL FEATURES

Leavenworth County is in the Osage Plains of’eastorn
Kana (fig. 1). The Missourl River flows scuthward along the
no heast border, and the Kansas River sast along the south
bord¢ . River altitudes are about 800 feel abc sea level.

Steep bl=7s stand 150 to 200 feet above the river bottem lands,
a1 the terrain rises toward the west and north to a maxizum of
about 1,250 feet.

Stranger Creek, flowing southward through the center,
cuts deeply into the uplands and drains most of the County. Short,
deop, direct tributaries to the Kansas and Missourl Rivers drain
the  ainder of the County. The topography is rugged in the
viel iy of the drainage system, and ths escarpmenta of the
Plattsmouth linestone, meandering from the northeast corner to
the 1 thwest corner, are very marked physiographic features
(rig. 3).

Leavenworth County 1is serwd by four railroad systems.
The ¥ sourd Paciflic Railroad follows the west bank of the
Missouri River through Leavemworth., The Atchison, Topeka & Santa
Fe Ra: road enters the County slightly above the southeast corner
and 1 rerses north and west through Leavenworth and Lowemont. The
main . 19 of the Union Pacific bestwesn Kansas City and Denver runs

westw | near the north bank of the Xansas River. The Chicago,
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one ! . sand~-g ‘sl plant was active in 1949. The County pr
duced 11,718 barrels of oil and 6,827  cubic fest of gas in that
w. 041 production declined in 1950 to 10,722 barrels.
Lo

~ Eastern Leavenworth County, within a few mlles of the
Missourl River, is covered heavily with loess, a potential source
of material for soil-cement blocks for struc ral purposes, mineral
filler for rovad mats, and 1ight or dense calcined eggregates.

Sand-gravel
The Kansaa and Missouri Rivers have an unlimited supply

of alluvial sand-gravels, which are alkali-reactive and, when used

as concrete aggregate, should have an admixture of 30 to 40 percent
of neutral ccarse aggregate.
| The Dresser 3and Co., of Leavenworth operates a small
pumping and screening plant cn a i:arga on the Missouri River near
Leavenworth (25, fig. 28).
limestons (figs. 4 and 28)

Deer Creek and Lecompton limestons formations, oul ‘opping
in nor western Leavemnworth County but usually under a heavy cover
of gl: al ti1l, are of no commercial value in view of the abundance
of avallable limestons nearby. I

The Plattemouth limestone member, 21 feet thick, is used
as road metal, concrete aggregate, riprap, and agricultural linme-
stone. Its cuterop, the most abundant and most proncunced of any

in the County, first appears in the northeast corner about 200 feet
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An old idle Stoner quarry is found in the SEL SWi of

sec. 30, T« 9 8., Re 23 B, (3, fig. 28), and another one, cnce
srated by the Corps of Engineers, is located in the NE: of sec,

3, Te 10 8., Re 25 B. (L, fig. 28). A large idle quarry, formerly
equipped with a spur track from the Santa Pe Railroad, ocours in
* » L NB: see, ), T, 11 S., B, 22 __ (5, fig. 28). A small
idle Stoner quarry is found in the SWh SEL of sec. 13, T. 12 8.,
R. 21 B. (6, dig. 28).

The Argentine limestone membcr of the Wyandotte rormt.ion
(fig. 4) outcrops only in the southwest corner of the County in secs,
13, 14, 15, and 16, T, 12 8,, B. 22 E, The Loring quarry in sec,
13, T, 12 8,, R. 22 B, (1, fig. 28) i3 operated by Loring Quarries,
Inc. The quarry face is 85 feet by vertical reasurement and includes,

in de ending order, the following members: Spring filll limestone,

Hick' 7 Creek shale, Merriam limestone, Bonner Springs shale, Farley
lime: ne, lIaland Creek shale, and Argentine limestone, The shales
in % quarry have pinched to thicknesses of & inches to 2 fest,
and | wmerly the entire fa was quarrded fi . x te . recent
years, underground mixﬂ.ng has been begun and only the upper part of
the Argentine limestone is mined, A room-and-pillar mining syatem
is w , with 25-foot pillars and 35-foot rooms, 18 to 2i feet high,
A cru ing plant produces crushed limestone and agricultural lime-

stone on a relatively large scale.
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Brick
The State of Kansas has operated at times a small shale
quarry, prot
beshl -type ovens located within the prison walls at Lansing,
Coal
No coal is being produced in Leaveuworth County at present,
From 1854 to about 1900, a little coal wus produced from shallow
cperations in Plum Creek, Salt C ik, and along Stranger Creek from

the or Sibley coal seam, This seam, 9 to 20 inches thick, lies

6 to 33 fest below the ilaskell limestone member of the Stranger
formation (Douglas group) (fig. 4). Total production was under
15,000 tons (13),

A shaft, sunk in 1870 in the northeast edge of the city
of I venworth in the SWi ol sec, 24, T, 3 3., R. 22 E. (20, fig.
28), countered 21 inches of coal at 7.3 feet. The shait was sunk
later to 1,100 feet, A 265~inch seam was encountered at 998 feet
and a 28-inch cne at 1,030 feet, 1@ top ¢ the Bavier coal of

erckee ;lha.le (fig. 4), was the only ccal extensively mined,

Qpers on was suspended long ago and the site is now occupied by

a fur ture factory.

In 1821, a shaft was sunk inside the walls of the prison
at La 4ing to the Bevier seam, 20 inches thick at this point, A
force of 350 to 400 convicts was ussd until tne xdne was closed
by an act of legislation in 1947 (21, fige. 28)., In 1886, a shaft

was 85 ¢ to the Bevier cosal in the southeast corner of the cliy of
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Leav wortn in the SWi of ssc, 6, Te 9 8., Ke 23 Ee (22, fig, 28)
near 18 river, about the same time or a little later, another
shalt was sunk near * . in 17 ,
Re 22 B, (23, fig. 28), In 1904, a fifth shaft was sunk a mile
: +th of lansing in the SWj of sec, 18, T. 9 3., R. 23 Ee (2, fig.
28).

The four mines outside Lhe prihon operated on a 22-inch
b of 3evier coal at an averags depth of 720 feet and employed
1,000 to 1,200 wen for many years, ifowever, all these mines were
shut wn an& dismantled many years ago, the priszon mine outlasting
the others, Coal production from the Lsavenworth field, including
some frorm ac 13 the river in lssouri, reached abpeak of 250,000
tons a year,

0il and gas (6)

Leavenworth County reported an oll production in 1949
of 11,..8 barrels from 1l producing wells in the Ackerman and Bankers
Life Pools in the western part of the County., Production declined
in 190 to 10,722 varrels (5). Production is from the McCQlouth
sand ( sal Cherokee shale) at a depth of about 1,400 feet, The
pools re discovered in 1941 (figs. 4, 6, and 28),

Gas preduction in 1949 was 6,827 ¥ cubic feet from the
Squir: - sand (upper Cherckee shale) in the Linwcod Pool in scuthern
Leav worth County.

Gas lines or the Cities Service Gas Co. from southern gas
flalds extend tnrough Lea#enwcrth County, supplying gas to the larger

towna, and contiaue portaward into the nortneastern counties,
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ELECTRIC POWER

Kansas Power & Light Co, has a 66,000-volt transmission
line from Lawrence (Douglas County) through the oiiy of Leaverworth
to / hisen (Atchisen County), The company has a steam generating
elec l¢ plant of 8,400-kw, capacity at Leaversorth, and services

:; and southern Leaverworth County through 33,000~ and 13,800-

volt Ines,

Rural Rlectrification Administration purchases power from
the company at Tongencrie for diztribution inte rursl areas,

¥ATER

Water eccurs In sbundarce in the alluvials of the
Missouri and Kansas Rivers, Strangsr Creaak and the many tributaries
to ti  Xansas Riwver and th2 Missourd Rlvar ai'o water carriers. Water
i3 also obtainable in shallow wells %o the Tonganoicie sandstons of
the I' glas growp which lies over iho SYanton limesione betwsen
Leav¢ orth and Linmeod.
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Peck-Woolf Sand & Material Co, openf\tes a sand plant

ont north side of the Kansas River in the Wi 39B¢ of sec, 21,
To 11 8y Ry 24 Bo (6, £° 77)y A9 ' |
puxmp with a 300~hp, motor pumps to two steel tipples with coarse

d 19 screens and cone classifiers, Three electr! lLly-driven
stat nary draglines (zo—hp.,. 75~hp., ard 100-np.) are used for
load! [ and stock-piling. Two electric-powered, 60-hp. clamshell
loaders and two gasoline-powered, l-yard clamshell loaders also
are used, Truck and rail facilities are avallable,

Hoppe Sand Co. produces sand from a plant on the north

side ' the Kansaa River in the SH: NW2 of sec, 22, T, 11 8., Re

2k By (7, £ige 29)e A 200-hp, dies - -powersd, 8~inch centrifugal
suct! pump pumps to a sand plant with a 3/4-inch grizsly and 3-
inch ccarse screen and over Z0-mesh screens, For loading and stock-
piling, one stationary dragline and three 75-hp, portable, l-yard
clazy  lls are used, All are gasolins-powered. Hail and truck
facilities ars available,

Dreyer Sand Co, operates a sand plant on the north side
of tho XKangas River in the 8Wi NE: of sec, 22, T, 11 8., Re 24 B,
(8, fige 29). A diesel-driven, 8-inch suction pump pumps to the
sard plant, through a 5/16-inch screen and over lé-mesh screens
and a cone classifier, A& gasoline-powered clamshell loader 1s
used, There are no rall facilities, A& concrete truck tunnel

extends under the stock pile,
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Limestone (fige. 2, b, and 29)

Outcropping limestone beds are fumerous in Wyandotte
Cot i | three limestone plants are operatir~

The Stoner limestone member, a massive white stone 10 to
12 feet thick and once quarried extensively in adjoining counties,
has 1 ., been used much in Wyandotte County., The bed outerops
prominently in the scuthwest near the west border and also in the
highl ds of the northwest, but usually under glacial till or
loess, An abandoned quarry is found in the NW} SEL of sec. 26, T.
10 8., Re 23 B, (19, fig. 29),

The Captain Creek limestone member, about 6 feet thick
and s: irated from the overlying Stoner ~ "nestone by 5 to 8 feet
of Budora shale, 13 not used in Wyandotte County but is utilized
farth south where it is thicker, |

The Spring Hill limestone member of the Plattsburg forma-
tion, outcropping in the western part of the County and usually
under heavy cover, 1is a gobd 1 »3tone 10 to 20 "+ thick ,v is
not used in the County,

The Merriam limestone member of the Plattsburg formation
is se’ mated from the overlying Spring Hill limestone by the
[”" kory Creek shale, a few inches to 8 feet thick. The bed,
appra. mately 10 feet thick, is a good limestone sultable for
buildi stone, riprap, cement, or rocad metal, The bed outcrops
in the tern part of the County, generally under heavy cover,
and is used only at the lLone Star cement plant where it occurs as

overbu en,
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A large abandoned quarry, from which great quantities
of Ar mntirne limestone and the underlying shale have been removed,
is found in southeastern Wyandotte County in the SWE SWi ' sec.
26, T. 11 8., R. 25 B, (16, fig. 29). Other abandoned quarries
are in the Wi HBE of sec, 13, T, 10 8., R 23 B. (15, fig. 29)
and in the NE; SWh of sec, ), Ts 11 S., B¢ 23 E. (18, fig. 29).

Tﬁe Iola limestone formation is separated from the
over. ng Argentine limestons by about 35 feet of shale. The
Rayt: 1 limestone, the foermation?s principal mewmber, 1s less than

""""""""" 5 feot thick in the County and 13 not used, Another member, directly
under the Raytown bed, 1s the Munclie Creek shale, 2 to 3 feet thick,
which contains nodules of phot_ ate (17). A sample of the shale,
taken from an outorop on MHighway 32 in sec. 7. T. 11 S,, R. 25 E,
and submitted to the Bureau of Mines! laboratory at Rella, ifo.,
anal »d 0,63 percent Po0s. A radiometric analysis showed
approximately 0,003 percent uranium equivalent. The Jola formatien
outcrops most prominently along Highway 32 and along the Missouri ‘
1 ver ~rom Zansas Gity,. Ka . to Welcott,

The Drum limestons formation, abc . 10 feet thick, is
separated from the overlying Iola formation by approximtely 12
fest of Chanute formatlion shale, Lrum stone outcrops on both sides
¢f the Kansas Rlver and along the west bank of the fissocurl River
northaast of hansas (Qity, Xans, A large abandoned quarry is found

in & SEt 38; of sec. 7, To 11 S., Rs 25 e (12, fig. 29) nd












into trucks which haul to the cement mill, whieh [ electrically
operated, Tihe resulting clinker from the kilns is ground in eight
- 36~incn Griffens and then to two 7 feet | ~° fae ’ 7 °
by  feet tube mills, The pfoduet. from the tube mills is stored
in the cement stock house,
Coal

The Thayer coul seam in the County is only a streak an
inch or less in thickness, It om‘,crcpa. in the Chanute shale forma-
tion a short éistance below the Iola limestons,

011 and gaa (6)

Potential o¢il and gas strata unde e Wyandotte County
but it has no commercial production of oil. A tot  «~ 7,303 A
cuble feet of gas was produced in 1949 from the Roberts-Maywood
area in the western part of the County in 7, 11 3., R. 23 B,

Phaillips Petrolsum Co. has a large refinery on the
Missouri  rer bottoms in northeast Kansas City, Kans, (fig. 8).

ELECTRIC P(WER
The 115,000~volt transmission line from the powsr
i of the Kansas City Power & Light Co, in Kansas Ciiy, Mo.,

to + Sunflower Ordinance Plant in Douglas County, crosses scuth-
east: 1 Wyandotte County, l'rhe corpany services ithe eastern part
of the County over 33,000-volt lines (fig. 9).

Kansas Powar & Light Co, supplies the western part of

the { naty over 13,800~volt iines,
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The Board of Public Utilities of Kansas City, Kans,,
has a municipally-owned, steam-generating, electrie plant of
99,  kw, capacity in Kansas City, Kans.

WATZER

Ths alluvials of the Kansas River and the Missouri
““ver conti 7l an abund . 3 _ply of water, Inte " ir Wyandotte
Cour depends on entraimed runoff waters or shallow |13 %o the
poro Tonganoxie sandstone or othar porous strata of the Douglas

grot












The alluvials of the EKansas RBiver have unlimited
quan ties of sand~gravel, The Bowersock Mill & Power Co. cperates
a sa “-gravel plant at lawrence in the SWd of ses, 30, T. 12 3.,
R. 20 E. (2, fig. 306). The sand-gravel is alkali-resctive and,
when used as conarete sggregate, should have an adoixture of 30 to
4 pereent of neutral coarse ¢ -—egate,

Limestone (fig. 4)

The Hartford limestone member, the base of the Topeka
lime: e formation, is 4 to 5 fest thick and outoreps in limited
quan les in western Douglas:County. A small idle quarry is in
the  SWh of sec, 11, T. 12 8., R. 17 B. (27, £1  30). The
stons was used as road metal,

mmcmmmmammm t
formation, up to 15 fest thick, cutorops abwdantly in the north-
west 1 southwest corners of the Cownty. It is sultable for con~
er ) aggregate and road  tal, but is not quarried in the County,

The Lacompton limsstona formation outcrops below the
De ek limestons, but no memder is more than § feet thiock,
The . e is not quarried.

 The Plattamouth 1imestons member, Oread forma’® n, with
a thi ness up %o 16 feet, cutorops extensively and prominantly
throt  out the western half of Douglas County ab many inactive

, 10,000 to 20,000 tons of lin tone has been crushsd and
stock lled, and the equipment removed.









shale, The upper and lower Sitley seams are in the lower half of
the uglas growp, and the upper and lo - Willlamsburg seams lie
near the top of tne group and cleose to the cverlying Oread lime-

stone formation (fig. L),

The CGordon strip pit produced a little coal in 1951 for
local conswiption f{rom the ll-inch Blue Moy - © 7 BWL NER
of 8 , 26, Ta 13 8., R. 20 B, (16, fig. 30), When mined clean,
the coal is good nigh~-volatile ¢ bituminous with a heating value
of 12,000 to 13,000 B.t.u., dry basis,

041 and gas (6)

0il preduction in Douglas County in 1949 totaled 4,000
barrels from the Squirrel sand (near trhe top of the Cherokee shale),
in the Baldwin Poocl, This is an 0ld pool discovered in 1919 about
2 miles eust-soutneast of Baldwin, A small amount of gas is pro-
duced frow the Eudora area,

The er ~o0il line of the Service Pipe Line Lo., from
the nt » lng plant in Shawnee County, ‘osses Douglas County
scuth of Lav e, in oll preoducts line of tne Sccony-Vacuum (il

Co.py 1 e, Crosses the northwest rmer (fig. &).

Two lines frow the Cities Service Gas Co, campressing

piant near Ottawa cross tne County northward and northeastward to
furnish gas to the larger towns,
ELECTRIC PUWER
Kansas Power & Light Co, nas a generating station on the
Xansas River near Lawrence, conslsting in 1950, of & singie unit

of 10,000-kw,. capacity. The cowmpany ia increasing tids capacity
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The Wyandotte limestone formation has two limestone
memd 1, Farley and Argentine, usually separated by 8 to 10 feet
of shale; however, near the Kansaa River and in southern Johnson
Count |, the shale thins and the two members appear as one, 20 to
60 £«  thick, Wyandotte limestone outcrops extensively, generally
along the walls of siream valleys, Heno Construction Co, has a
quar in the SE sec, 31, T. 14 8., R. 25 B. (3, fig. 31), pro-
duci crushed stone and agricultursl limestone from a 60-foot
face of Wyandotte limestons, A large idle Wyandotte quarry,
opent  to furnish stone for the 10,000-acre Sunflowsr Crdinance
Plant south of De Soto, 43 in the NWh sece §, T. 13 S., Re 22 E.
(4, 1 o 31). The quarry has 10 feet of Farley limestone and 25
to 30 feet of Argentine limestone separated by 2 Test of Island
Creek shale,

In the ) »riheast corner of the County, several large
Wyandotte quarries, abandoned because of residential encroachment,
are . ated as follows:

Ho, on
Sec, I(s) R(E) £i 1
8wz 6 12 25 5
NE: 6 12 25 3
NBL: 5 12 25 6
NV & 12 25 7
NE2 4 12 25 7









27

consists of three Bus! iulser 750~hp, diesel units, two Snow 600-
hp, diesel units, and two 450-hp, diesel units-——a total of 4,350-hp.
Crude oil is used as fuel., The oll is puamped northeast into
issouri,

Cities Service Gas Co, has a compressing station, in the
NW: sec, 36, T. 12 3., R 23 K., on a lé-inch gas line from the
Craig field in Te 12 S., B. 23 B., which 10 used as an underground
gas reservoir, The gas is pumped to the Glavin station in Kansas
City, The lé~inch line joins the three lé-inch lines crossing
Johnson County southweat to northeast.

ELECTRIC POWER

Kansas Power & Light Co, distributes power to Qlathse
and Spring Hill and intermediate areas over a 33,000-volt line
from Tecumseh and lawrence, |

Kansas City Power & light Co. operates a 115,000-volt
line from Kansas City, Me., Near Shawnee it branches--cne line runs
to the Sunflower Ordinance Plant and the other goes sastward to
| the Prati~Whitney plant in Jackson County, Mo.

Kansas City Power & Light Co, also has a 154,000-volt
line from Kansas City, Mo., to Paocli, Kans,, which crosaes
southeaatern Johnson County. The voltage is cut to 33,000 and
11,000 volts for distribution in Johnson County. The company has

no present tile-in with Ransas Power & Light Co.
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Neither Rural Electirificatlion Administration nor Eastern
Kansas Utilities, Inc,, operata in Johnson County,
WA
Water i3 scarce and axpomiv; in Johnson County sxceopt
in the alluvials of the Kansas River. Towns to which Kansas River
water is not avallable must depend on runeff water stored in ponds
or lakes, /
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FRANEKLIN COUNTY
PHYSICAL FEATURES

Franklin County is in the Osage Plains of eastern Kansas
(fig. 1) The Marais des Cygnes River flows eastward through the
conter at an average altitude of about 800 feet above sea level,

The terrain in general rises from the river to the north and south
t0 a maxizum altituds of approximately 1,150 feet at the scuthwest
corner. Tributaries to the river cut deeply into the topography.
Pottawatomie Creek, in the southeast corner and a tributary of the
Marais des Cygnea Hiver, has an altitude of about 850 fest., The
escarpments of the Flattsmouth limestone in the west and of the
Stoner and Wyandotte limestones farther eust are prominent physio-
graphical features (fig. 32).

Franklin County is served by two railrcad systems, A
brench of the Missouri Pacific Railroad enters from the east in the
vall. _ of the Marails des Cygnes River, crosses the County westward,
passing through Ottawa, the county seat. Another branch of the
Misscuri Pacific Railrcad cuts the southeast corner along the valley
of Pottawatomie Creek, A main line of the Atchison, Topeka & Santa
Fe Rallrcad enters the County near the northeast corner, passes through
Ottawa, and continues westward in the valley of the Marals des Cygnes
River, Fm%hmabramhﬁtthFolm southwest through
Williamsburg, Another branch of the Santa Fe from Lawrence (Douglas
County) enters Franklin County midway of the north border and runs
due south through Norwoed, Ottawa, and Richmond (fig. 32).






Secondary roads checkerboard the County at intervals of

1l and 2 miles, The main paved highways are shown on figure 32,
GEOLOGY

Only occasional patches of glacial till occur in
Pranklin County. The outcropping consolidated geological forma-
tions range from the Lecczpton limestone of the Shawnee group in
the rthwest down to the Iola limestons of the Kansas City growp
in the southeast., The principal outcropping limestones, in order
of age, the youngest first (figs., 2, 4, and 32), are: Lecompten,
Plattamouth, Toronto, Stoner, Captain Creek, Spring Hill, Merriam,
Farley, Argentine, and Raytown,.

MINERAL RESQURCES

Franklin County produces no sand-gravel, It has an
abundance of avallable limestone and in 1950 produced approximately
100,000 tons of crushed limestons and 20,000 tons of agricultural
limestone, The County obtains about 3,000 tons of coal ammually
from the Upper Willlamsburg seam, In 1949, Franklin County pro-
duced 255,767 barrels of oil; production increased in 1950 to
278,504 bario’ls.

Sand-gravel
The County has no commercial deposits of eand-gravel.
Limeastone (figs. 4 and 32)

The Lecompton limestones formation, with one member 5 feet

thick, cutcrops to a limited extent in the northwest corner of the

County but has no commercial importance,



The Plattsmouth limestone member (Oread limestons forma-
tion), 16 feet thick and outcropping conspicucusly along the west
border of the County, is an excellant astone for rocad metal or con-
crete aggregate but has not been quarried in ths County,

The Toronto limestons member, 5 to 8 fest thick, ocuterops
“iout " feet below the Platismouth limestons but is not used,

The Stoner and Captain Creek limestons formations, usually
separated by about 8 feet of shale, outerops abundantly and con~
sp:\.cuously from Ottawa eastward in the valley of the Marais des
Cygnes River, South of Ottawa, the outcrops usually are buried,

The Fagle qx#rxv, in the SE} NWs sec. 12, T. 17 S., R. 19 E. (5,
fig. 32), = 1 22 fest of Stoner limestone and produces crushed

stons for road metal and agricultural limoatoné. Nearby, in the

Swk SWi sec. 6, T, 17 8., Re 20 E. (6, fig. 32), Bert Ross operates
a quarry with a iB-foot face ranging from the Stoner limestone down
through ths Merriam limestone, In 1951, he was producing crushed
stone for rcad metal, concrete aggregate, and agricultumal limestons,
mainly from the Captain Creek ;imcatono. The agricultural limestone
averaged plus §0-percent Ca603 equivalent, The analyaes, repcrted
by the Ceological Survey of Kansas, were as follows:

Pergent
Stoner ‘Captain Creek
onatl tuent 12 feet 10 feet
810, esncecscecese 1072 301&
Al (A XN RN R AN NE N XY 0.39 0.9
F'zoa [ EX R INY Y X WY 0.50 1038
&0 o000 0000000HS 53.97 h9.58
Mgo venssoossoeses 0151 20‘!5
Calculated CaCly.. 96,24 88,00

Calculated Mﬁc‘}jc . 1.07 5.12



Idle Stoner quarries are located in the SE: sec. 10, T.
16 8., Re 20 B. (15, fig. 32) and in the SE} sec, 16, T. 16 3., R,
21 B, (16, fig. 32).

The Plattsburg and Wyandotte limestone formations outorop
conspicuously below the Stoner limestone in eastern Franklin Cownty
and south of Highway 68, No quarries are active in these formations,
A large abandoned Wyandotte gquarry is in the 3wk sec, 4, T. 19 S.,
Re 21 B. (3, fig. 32), which has 8 feet of Farley limestone and 25
to 30 feet of Argsntine limestons separated by 5 feet of Island
Creek shale, Two abandoned Plattsburg quarries are located close
to the east County line in the NE} sec. 34, T. 16 S., R. 21 E, (4,
£ig, 32), The Wyandotte limestone formation gradually thins and
disappears southwest of lane, |

Raytown linmestone, 20 feet thick in Pranilin County, is
the most important member of the Iola formation, It outcrops near
Lane on both sides of Pottawmtomie Creek., Two abandoned Raytown
quarries are in the SWh sec, 36, T, 18 8., R, 20 B, (1, fig. 32).
Franklin County quarried 50,000 tons of Raytown limestone for use
as road tal from a pit in the Nwh Nwh sec, 33, T. 18 8,, R. &
B. (2, fig. 32).

Shale

A narrow strip of Weston shale, up to 80 feet thick,
outerops in a northeast-southwest direction throughout Franklin
LCounty., Some years ago a shale pit was operated south of Ottawa
in sec, 14, T. 17 S., Re 19 B, (12, fig. 32), us material for a
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common red brick plant at Ottawa, Recently, coal cperators from
Pittsburg, Xans., purchased 160 acres in the HWh sec, 23, T. 17
8., Re 19 E. (11, fig. 32) and about 60 acres alor~ the Santa Fe
track in the S8% sec. i, T, 17 8., R. 19 B. (12, fig. 32). They
expect to operate a shale pit in section 23, and planito build a
brick plant and a plant to manufacture lightweight aggregate (haydite)
in section 14,

Coal (13)
o The Douglas gecologic group occupies a belt 2 to 10 miles
e wide, extending from the southwest corner to the northeast corper
of Franklin County. On figure 32, the belt lies between the
Plattaswuth limestons and the Stoner limestone vutcrops, About 2
miles northeast of Williamsburg, a bay of lLawrence shales is exposed,
In this sm.,mlowmrmmm.mmmﬁm. out-
crops the upper Williamsburg coal seam, 1lh to 22 inches thick, For
many years, this li-square mile area has beea producing and atill
is producing a few thousand tons of cosl a year, The operating
coal . 1es ¢ ) located 1n the following places:

No. on

6 18 18 7
3 18 18 8
8 12 18 9

Although there have been many small operations om the
Upper Williamaburg coal seam along and below the outcrﬁﬁu'thc

Oread formation, the three mines mentioned above are the ‘vhly ones

now active,



The coal reserves of Upper Williamsburg coal northeast
of Wlllamsburg are estimated to be 1,350,000 tons with the fallow-

ing dry basis analyr*- (17

Constituent Percent

Volatile matter .eceee 36-5
Fixed carbon ccevcccee 54,0

i W%
SULfUr ceucscoccocsscs 1.0
Hodsture seescccccsces 10,0
Bet.u, (dry) ceecesces 13,500
Ottawa coal, & to 10 inches thick, outcrops about 2 miles
south of Ottawa on Higiwsy 5089, Approximately i-mile west of the
outcrop in sec. 14, T, 17 3., R. 19 B., an adit mine (10, fig, 32)
extracted scme coal 20 to 40 years ago., The Ottawa seam, of local
occurrence only, is near the bottom of the Douglas group (fig. 4).

The reserves in this area are estimated to be 1,000,000 tons with
the following dry basis anmalysis (13): '
Constituent Percent

Volatile matter ceceee 31,
P“md carbon ¢eeeccces 6.5
ABILl ceaccccccccencecee 2.0

w (A X R KR AR RN ] lm.o

Moisture seeccascesvese 13.1
Betous (dry) sonsooose 12.303

04l and gas (6)
Franklin County produced 255,767 barrels oi' oil in 1949,
of which 143,753 barrels was secondary oil produced by water-
flooding methods in five operating projects. Production increased
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in 1950 to 278,504 barrels (5). The oil fields are within 5 miles

of the sast County line and the main producer (Paola-Rantoul No. 3),
which produces $0 percent of the oil, extends into Mlami County.

ALl production is Penpsylvanian, mainly from the Squirrel sand (upper
Cherokee shale, fig. 4) at a depth of 700 feet, The first oil
diacovery in Franklin County was in 1860,

A maltiple crude-cll line of the Sinclair Prairie 0Oil
Co, ard an 3-inch oll products line of the Phillips Petrolewm Co,
cuts ths southeastern corner of the County (fig. 8).

A multiple gas line of the Panhardle Eastern Pipe Lines
Co, crosses the County south of Ottawa,

Cities Service Gas Co, has a gas compressing station, in
sec, 32, T. 16 8., B. 20 B, (1Lh, fig. 32), with seven units, each
driven by a 1,000~hp, Codper-type 22 gas engine, There are four
lines on the suction end under 250 pounds pressure and five out-
going lines, 16, 18, and 20-inch, under approximately 360 pounds
pressure, The gas comes from Pampa, Tex., and various Oklahoma
and Kansas fields (not Hugoton) and is distributed to Kansas City,

. Xans., and Kansas City, Sedalia, Springfield, and st. Joseph, Mo,
and Falls City, Nebr, The 26-inch line of the Cities Service Gas
Co, from Hugoton to Xansas City passes within a mile of the com-
pressing station but is not comnected with it,
ELECTRIC POWER
The municipal plant of Ottawa (13, fig. 32) is the only
electric power generating plant in Franklin County. Oil is used
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for fuel under boilers in winter; at other times, gas is used,
The plant has two boilers, each sup#lying 45,000 pounds of steam
an hour at 450 pe9.i, The -1 a’ "’ I -
turbine-driven units, 2,500-kw,, 1,250~kw., and 4,000-kw,, a total
of 7,750-kw, It furnishes power to Ottawa and about 20 =mall |
nearby towns., Kansas Clty Power & Light Co, has a maximum stand-
by demand on the municipal plant and takes powsr at 33,000 volts
and distributes it tnroughout Franklin County, |
WATER
Towns near tne ¥arais dgs-Cygnee River obtain water from

wells sunk in its alluvial, Water is also collected in lakes or

ponds which entrain runoif waters,



MIAMI COUNTY
PHISICAL FEATURES

Miami County is in the Osage Plains of sastern Kansas
(fig. 1) The Marais des Cygnes River flows southeastward in a
mean” ring course across he southwest quarter ab an altitude of
- - TS T e s level, Itsw‘loywidmtbmrdim
southeast and is marked by the escarpments of the Demis and Swope
formations (figs. 4 and 33).

Fottawntomis Creek joins the Marais des Cym ) River
near Osawatomis; Bull Creek and Wea Creek join it south of Pacla.
These tributary valleys are marked by escarpments of ths Iola
forza on., Beyond the river system of the County, the tarrain
i1, dus % additional escarpmu 1 of ag £t ations, to
altit o8 of 1,100 to 1,200 feet. |

Mlaml County is served by four railrcad systems. The
Missol _. Pacifiec enters near Bucyrus in the mortheast corner,
passes through © la, the county seat, and branches at Osawatcemtie,
One branch bears west up the ifarais des Cygnes Valley; the other
contimues scuthwest up Pottawatonic { ke The 8%, Louis & San
Francisco Railroad, entering Midway on the north border, traverses
south through ths center of the County, touching Hilladalﬁ. Paola,
and ¥ ana. The Missouri, Kansas & Texas Railroad enters tho
east ' der near Louisburg, passes through Paola, and swinga south
through Beagle, The Atchiscn, Topeka & Senta Fe barely cuts the
2 tloesst ¢ e,
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Secondary roads checkerboard the County at intervals
of 1 and 2 miles, The main paved highways are shown on figure
33. |

| GEOLCGY

Mlaxi County is covered mostly with residual soil, and
1 ) - Ty © ""4in layers of loess and acial till, %the
cons dated geclogleal formations outcropping in the County range
! m e Stanton limestone (Lansing group) in the northwest part
down to the Hertha limestons (Pleasanton group) in creek and river
bottoms of the southeast corner (figs. 4 and 33),

The principal outoropping limestones, in order of age,
the youngest first, are: Stoner, Captain Creek, Spring Hill,
Hery! , Farley, Argentis | Raytown, Drum, BHlock, Winterset,

Bethi Falls, and Salabar,
HIIERAL RESOURCES

Miaxi County has mo sand-gravel deposits of importance,
It has, however, an abundance of avallahle limsstone, The County
produced in 1950 approximately 183,000 tons of crushed limestons
suita e for road metal and, when washed, suitable for concrete
mtﬁ. It also produced about 43,000 tons of agricultural
limestone, County production of oil in 1949 was 365,384 barrels
and of gas 120,000 M cublc feet, In 1950, oll production increased

to 459,729 barrels.



Sand-gravel
Two small pits show a glacial gravel blanket about 5
feet thick in secs, 22 and 23, T, 18 8o, Re 23 = » ~ =7}
and in secs, 1) and 15, R, 18 8., Rs 23 E. (2, figs 33)a
| _ Limestone
e Stanton limestone forumation, containing two important
limestone members, the Stoner (10 to 18 feet thick) and Captain
Creek (5 to 14 feet thick), separated by 5 to 10 feet of shale, out-
crops conspicuously in the northwest quarter of Miami County,
The Killough Quarry, in the NW: sec, 35, T. 15 S., R. 2 E. (8, fig.
33), produces crushed limestone, used as road material, and

agric tural limestone, Production is from an 18-foot face of oner
limestone, Fourteen feet of Captain Creek limestone is avallable
in the floor of the quarry, ssparated from the Stoner limestcne by
5 feet of shale, Many umll abandoned Stahton quarries can be‘
found throughout the County,
~ Plattsburg limestone forma’  m, s .rated from the
Stant formation by the Vilas shale formation, and contal ' g twe
11 & 10 members, the Spring Hill and Merriam (separated by a foot

of shale), is approximately 11 feet thick in Miami County, O;ntcropa

are abundant in western and northern parts of the County; however,
 there are no commercial quarries and many small quarries have been

abandoned., Plattsburg limestone would be most serviceable as

foundation stone,
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The Wyandotte limestone Iormmation contains two limestone
mexsh , Farley amd Argentine, separated by Island Creek shale,
The shale ' . o )
formation appears as one limestone, 12 to 30 feet thick, out-
erof  ag aﬁundantly from the northeast corner to the southwest
corn , The County quarries crushed stone for use ags road metal
from a Wyandotte quarry in the NE: NWe sec, lh, T, 16 S., R. 24 E,

(6, " & 33)s. The Forrester Construction Co. of Paola quarried

road metal in 1951 from a Wyandotte quarry in the NWj; sec., 35, T,

16 8., K. 24 E. (7, fig. 33). Many small abandoned Wyandotte
quarries coccur throughout the County,

The Raytown limestone member {Jola limestone formation),
10 to 1¥ feet thick, outerops throughout central Miand County along
the slopes of all prominent rivers and creeks, 7T, W. Hayes, Inc.,
ol Paola is producing agricultural limestone, erushed rock for use
as m | metal, and material for concrete aggregate from a quarry
in the 88 sec, 7, T. 17 5., Re 23 E. (5, £ig. 33).

The Drum limestane formntion; 2 to 6 feet thick, and t
Hlock limestcone member, 3 to 7 feet thick, are of no importance in
view of the prevalence of thicker overlylng limestones.

The Winterset linestone member (Dennis lizestone forma—
tion), about 30 feet thick, and the Sethany Falls limestons cember
{swope lirestone formation), a very good limestone and 10 to 20

leet tnick, are separated by about 5 feel of snale, ULoth limestones
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outerop in southeastern ™ -md ¢ ty along the Mar -  des Cygaes
River and slong creek beds farther eash; however, nedther cutcrope
adva ageouwsly for large quarry operations wit ~ | the Cc " -,
Road rock was quarried recantly from Winterset limestons in the
SWk . ; eec. 30, T. 38 8., R. 2 B. (3, fig. 33) and the Porrester
Corm  otdon Co. quarried road tal from the same wember in the
Wk % sec, 12, T. 18 8., R. 23 E. (4, fig. 33). Both quarries
are | ' idle, Ancther small idle quarry is in Bethany Falls lime~
stons in the 54 sec. 33, T. 18 8., R. 24 B, (14, fig. 33).

The Hertla limestone formation cutorops in sowe of the
cresk beds of southeastern Miami County but 1s of no commercisl
izportance.

Cosl (14 and 15)

The Thayer coal seam, in the Chamute shale formation,
outarops from Kansas City to the Cilahoms border. The Charute
shals, 16 %o 36 fest thick in Miaxd County, includes all stzata
from e base of the Tola £ _ mtion to the top of the Drwm lime-
stons. The coal seam 13 about midway in the shale, but the
thinner the shale the closer the seam lles to the Jola furmation.

¥ining of Thayer coal hes besn limited to counties south
of M d. In Maxi County, the coal seam ranges from a few inches
to 84 inches thick. Right inches of Thaysr coal shows wp in a road
cut on the Lirm County line in the SW: SW sec. 14, T. 19 8., B, 22
E. (9, f1g. 33).
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An analysis of Thaysr coal from sec, ‘25, Ts 18 8., Ry
22 B, follows (14): ‘

Consts rant. o ek
A

Molsture seocesaosscesssons 521
Volatile matter PP HasAeDY S 36¢95
. Fixed carbon seRepioeacevne ‘&7003

ASh sussvesosnsamcessssnrnas 10481
Total & see 100wl
Thickness of seanm ....;n-m 3 inchas
Beten, (as received) osue.e 12,810
Sulphur (percent) assceemssas 5ol5
011 (6 and 1)
"""""""" 01l production of Mla ° County in 1949 was 365,38L barrels
of which 262,891 barrels was secondary oil produced by water-flooding
mathods, Production inereased in 1950 to 459,629 barrels, the in-
orease being due to wate: looding prujecta {5). All the oil comes
from lower Permsylvanian horisons ranging fr lower Cherokee shales
up thn th the Pleasanton group. There have been no successful
tests below the Pemaylvanian (fig. 5).
0il was first produced in Miami County in 1860, and most
A ’ ng fields are more than | years old, The producing
\nd 1 zea .trom 300 feet to 700 feet below the surface, Formerly,

producing oil sands ocourred under most of Miami County, but the

present important preducing areas are the 3tanton~Osawatomie area

in the southwest, the Big lLake area northeast of Paocla, and the
Prestonville area (including Paola "shoestring™ sands) in northwest
Miami © wmty. Water—flooding projects have rejuvenated . 1y of the
old £4 s and, in 1949, ten such projects were active in the County.
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The Pacla ®shoestring®, 10 miles long and 400 fest wide,

is ¢ irolled by one company which has divided it into three water-

- flood projects, The first is completed and produces 399 barrels
dally, The asecond, partially completed, produces 113 barrels daily.
The rd project is still under natural preod: don, producing 13
barrels daily .-t a 1951).

The water-{lcoding procedure in this fleld is to dri™"

at res of water wells 175 fest apart across the "shoestring" at
______ ,_ inter Ls of 600 feet, The depth to the oil sand is approximately
S 700 feet. Water is obtained from seversl 1,800-foot, sali-water
wells, All old ¢il wells are plugged and salt water is punped
into e new wella under pressure which is increased gradually to
725 pes.i. Then oil walls are drilled in a series halfway betwsen
the water well series, and the oil is allowed to flow to tanks
naturally, Old oil wells may be recpened if they happen to be on
pattern, About 15 barrels of 'salt water is used for each barrel
of oil produced.
041 lines

A saltipls cil line (thres 8-inch lines and three 12-inch
lines) of the 8inclair Prairis 01l Co. runs northeast through the
center of the County (fig. 8).

An 8-inch oil producta line of the Phillips Petroleum Co,
enters Ml: ° County from the west, going to a booster station in
the 5E: 3E} sec. 5, T, 18 3,, R, 23 B, (10, fig. 33), A 6~inch amd
an 8- h line run north from the booster station to the refinery
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in Kansas City, Kans, Another 8-inch line runs northeast into
Missouri, The booster station has six 300-hp. units.

A multiple products line of the Great Lakes Pipe Line
Co,, coneisting of three 8-ineh‘ lines, enters Mlami County from
the southwest, goiné 1o a booster station in the Nui NE sec, 9,

84y Ra 23 Eo (11, 2+ 33)s A mult. (e line ' the two 12-
i h [ "nes continues northward to Kansas City, Kans,, Chicago, and
Minn olis, The booster station has three £10-hp, American
Locomotive (MaclIntosh-Seymour type) engines driving the pumps,
Two 1,080-hp. units are being installed (February 1951).
Gas

Gas production of Miaml County, delivered into commercial
lines, was 120,000 M cubic feet in 1949 (6). Many farmers have
drilled gas wells for personal use and this production, much larger
than the commsrecial production, is not imlndcd in gas production
figw » for Miami.County., Lack of gathering lines and market is
responsible for this small output, : ther than any exhaustion of
the gas fields, Natural gas was first brought into Psola in 1886,

Gas lines

‘fho miltiple gas line of Panhandle Eastern Pipe Lins Co,
(one 2h-inch and one 26-inch), from the compressing station at
Emporia, crosses the northern half of Miami County to a Loudaburg
co@reuing station in the NW: SW: sec. 5, T. 17 3., R. 25 B, (12,

fig. . ). This station increases the pressure from about 450 pes.i.
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to 8  psd.de, and the line continues eastward to Houstonla, Me.

The Loulsburg plant has sixteen 1,000-hp, Bessemer-Cooper units,

Water is obtained from a nearby lake fed by runoff wa s,
ELECTRIC POWER (figs. 9 and 33)

The municipal pémr piant of Osawatomie, in sec, 10, T.
°" 844 Ry 22 B, (13, fig, __ ), is the only power merating station
in ¥ ol County, The plant furnishes power to the town of Osawatomie
and sells some power to the Rural Electrification Administration
under a contract soon to be terminated, The plant has an installed
capacity of 2,755-kw, with the following installed unitas:

Unit Kdle-st-
1l gas or diesel-powered Nordberg sewsse 235
1 diesel~powered Worthinglon sussessass 560
1 diesel-powered M¢ tosh-Seymout (onws 560
1 diesel-powered McIntosh~Seymour seese 400

A 154,000-volt line, operated by the Kansas City Power
& Light Co., origina™”r a pool line, eanters tiae County from the
north, The line ties in with generating piants at Kansas City and
St, Joseph, Mo,, and Des Moines, Ia,, thence goes to a switohing
stati. a few miles south of Paocla, From this station, 33,000-volt
lines go west to Ottawa in Franklin County, south to Greeley in
Ander: | Qounty, and north to Olathe in Johnson County, Another
33,000~volt lines goes eaat to Highway 169, thence north to (lathe
and s¢ h to Pleasanton in Limn ¢« 1ty,

Eastern Kansas Utilitil :, Inc., purchases power from
Kansas City Power & Light Co, at the Paola switching stution and
distri .es it throughout Miami Cc¢ ty. Eastern Kansas Utilities,

Inc,, carries a 66,000-volt line south to Moran in Allen County,
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Rural Electrification Administration purchases power
from astern Kansas Utilities, Inc., and from the Usawatomie
mun! [pal plant for dist "“ution - "0
WATER
Water is chtainedfmmm sunktoaumm:n in the
¥ara des Cygnes River and from lakes or ponds supplied by runeff

wate
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SHDARSON CUUNTY
PHYSICAL I'” TURES

Anderson County lies = & [ I
eas! n Kansas (fig. 1), The divide between the Missouri River
Basin and the Arkansas mm Basin crosses the soutiwest part of
the unty at an altitude of about 1,100 feet above sea level.
Most of the drainage is to the northeast through tributaries of
Pottawatomie Creek whicn exita at the northeast corner near Greeley
at : altitude of approximately 850 feet. Southeastern Anderson
County drains toward the east, The most prominent physiographical
features are the escarprents of Stanton and Plattsburg linestones,
which extend in a general north-south °° setion through » central
and east central part of the County (fig. 34).

7 Arderson County is served by three rallroada, The

Ateh n, Topeka & Janta Fe enters near the middle of the north
border, traverses south through Garnetti, the County seat, W~ la,
and 4 T Misson | Paci 1lroad comes in the northeast
corner near Greeley, passes tihrough Carneii, a1 * swings south of
west through Hi, Ida and Westphalia, The Missouri, Kansas & Texas
cuta the extreme southeast corner, geing through Selma and Kineald.

Secondary roads checkerboard the County at intervals of

1l and 2 miles, The main paved highways are shown on figure 34,
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GEOLOGY (fig. &)

801l and Pleistocene or FPliocsne terrace deposits form
am P '
und(« ying consalidated formations consist of alternating beds of
shal |, sandstones, and limestones with a gentls reglonal dip
towards the northwest, The formutions, ocuteropping in bunds, aave
a g sl nortiueast-soutivest strike. Prominent east~facing lime-
stone escarpuwents extend up the valley sides; the Jlleys ahow
oute (8 of the nndor].ying shales, The geclogical formations
range frow the Oread limestone (Plattamouth limestons member) in
the northwest down to the Deanis limsstone and. top of tne Bethany
Falls iimestons zamber on the soutneasat vrdu'. The prineciplk.
limestones outoropping in the Jounty, in order of age, the youngest
first, are: Plattamouth, Jtoner, Captain Creek, Plattsburg,
Rayt n and Winterset (figs. 2, 4, and 34).

| HINERAL RESOURCES

Mraon County has no cosmerclal sand-gravel deposits,
~- produced, in 1950, about 7u5,(.. tons of crushed limestone and
26,0 tons of agricultural limeatone. Oil production in 1949 was
402, ) barrels, moat of which was secondary from water-flooding
proj ts, Production of oil increased in 1950 to 543,875 tarrels.

The unty also produced 17,589 i cubic fest of natural gas,
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Limestone

The Oread limestons formation, of which the Plattsmouth
limestone is the principal member, prominently caps the hills in
the  thwestern part of Anderson County but is not. exploited,

The Stanton limestone tnmﬁ.on. of which the 3toner
and  tain Creek limestons are the principal members, cutcrops
as prominent, north-south escarpments inihi_commlpartattm
County., Thres quarries in the Stanton limestone produced 78,000
tons of crushed limestone and 26,000 tons of agricultural line-
stons in 1950, The Nelson quarry, in 12 fi  of Stoner limestons »
in sec, 21, T, 19 S., B, 19 B. (1, fig. 34), s abandoned early
in 1951, The quarry of the Garnstt Roek Co,., in sec, 12, T, 20 &.,
Re 19  and sec, 7, T, 20 8., Ra 20 B. (2, fig. 34), produces
both | oner and Captain Creek limestone from a 30-foot face, with
a shale separating the two limestones, Captain Creek limestone is
mined by underground room-and-pillar system. Andsrson County
oper: & 1 _ in sec. 34, T. 20 8., R. 19 E. (3, fig. 34),
prod ing road metal from a 24-foot QUArTY face of Stoner lime-
stones, Budora shals, and Captain Cresk limestone,

The Plattaburg lizestone formation outerops prominently
as ¢ "“fs and ue&mﬁnﬁs east of the Jtanten formation but is not
exploited in the County, |

The Wyandotte formation in Anderson County is represented
by calcarecus shales or thin limestoneas,
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The Iola limestone formation, of which the _ incipal
msmb  is the Raytown limestons, cutcrops prominently as escarp-
ments near the east-central border but I~ not t o

Outcrops of the Winterset and Bethany Falls limestone
mepbers are too limited to be of importance,

Coal

A 6~ to 9-inch seam of upper Williamsburg coal, once
mined for local consumption but not now mined, outorops in places
in n thwest Anderson County below the Oread limestone outerop.

oil (6)

011 production of Andersen County in 1949 was 402,420
barm  from seven active flelds totaling 17,700 acres, 8ix of
the fields were water-flcoding projects and were responsible for
78 percent of the production, ¢Of the total production 380,978
barrels originated within the Missouri River Basin, Total County
production increased to 543,875 barrsls (5) in 1950, of which
5 6 barrels originated in the Basin area, Water-{lood
Jects were responsibls for the increase,

Production came from the Squirrel sand (Upper Cherokee
shale) and the Bartlesville sand (lower Cherckes shale, fig. 4),

at d¢ hs of 600 to 800 feet,
An &-inch oil products line of Phillips Petroleum Co,
crosa northwest Anderson County, Three 8-inch oil products lines

of Gr . Lakez Pipe Line Co., pass through the southeast corner,



Sem e Pipe Line Co. and Sinclair Prairie (il Co. have gatnering
lines to the oil fields and mulilple pipelines for tmnaportatlon.
of o to @ ref
Gasg
anderscn County produced 17,589 H cuble feet of m in
1949 from many fields (6). Cities Service Gus Co. 1s using the
Cole ~Weida fleld in the cemter of the County o store gas by
reprogsuring for service to the Kansas City area.
ELECTRIC POWER (fiz. 9)

Garnett has a munieipal, internal cambustion, electric
plant of 2,265-kw. installed capacity. Kansas City Power & Light
Co. serves northern inderson (¢ oy thr 33,000-velt 1i
from ranklin County., Southarn Anderson County is serviced by
Easte HKansas Utilitiea, lnc., through a 13,800-volt transmdseion
line.

WATER

Kater supply in the County is not —od. Water 1 obf “ned

By shallow walls or cisterns to all fals of streams aouth of

Pott  torde Creek or frum collecting ponds. CGCarnett has a deep

woll pump to pre~-Penngylvanian aquifers.









© GEOLOGY
Limn County is covered by & fow fest of residual un-

consolidated sand or =~vav-"

fe ons range from the Stanton limestone (Stoner member) of the

lansing group in the northwest cornsr down to the Pawnse " “~stone

of the Marmaton group in the southeast corner (figs. 2, &, and‘ 35).

They consist of alternating limestones, shales, and sandatones

with a m:.a regional dip towards the west and north., In crossing
VVVVVVV the County southeastward, the lower or older members outcrop pro-

* gress 'sly in irregular bands with a gensral northeast-southwest
trend, The principal limestonss and sandstones, in order of age,
the youngest first, are: Stamton and Plattsburg, limestons forma-
tions of the Lansing frowp; Wyandotte, Iola, Drum, Demnis (Winterset),
nnd Swope (Bethany Falls) limestone formations of the Kansas City
group} Hepler sandstone fromation of the Pleasanton growpj and
Al mont and Pawnee limsstons formations of the Marmaton growp
(fig. &

Lim County has few sand-gravel deposits dut has abundant
limestons, County production iz 1950 was about 96,000 tons of

crusht limestone for concrete aggregate and road metal and approxi-
mately 31,000 tons of agricultural limestons. It alsoc produced in
that ywar 717,011 tons of coal and 53,177 barrels of c**, The out-
put of 11 4in 1949 was 47,290 barrels; t! " of natural gas was |
11,969 M cuble feet,



Sand-gravel

Sand-gravel deposits are scarce and pooer in quality.,
Rear ntervilis, small strsam-gravel deposits supply material
for secondary rcads, The material, comtaminated with clay and
shals, 1s unsuiteble for concrete aggregate, |

Iimestone

¥—ay Limestone Produc’ Co., the County's largest
operator, has a arry with 2, fest of Winterset limestone in the
SELt , 26, T. 21 8., Ra 22 K, (1, 18, 35). Below t.h- quarry
£. r, 18 feet of Bethany Falls limestone is available,

Ciles Quarry, the next largest operator, has a quarry
with a 28-foot face of 3tanton limestones in the northwes rner

~ of the County in the 5W: sec, 23, T, 19 8., R. 21 B, (2, fig. 35).

Cornelius mmtgm Quarry conducted a small operation
with 8 feet of Bethany Falls limestone in sec, 26, T, 19 S., Re
~ B, (3, fig. 35).

The Hays Quarry had a small operation with 10 feet of
Winte b limestons in the WA . 28, T. 19 3., R. 24 B, (4, fig.

NaTY 35).

McKee Quarries, Inc., operated a wisll quarry with 8 feet
of prusumably Drum limestone in the SE} sec. 27, T. 20 8., R, 22
E. (5, fig. 35), Operations were aband¢ d early in 1951.

Crushed rock sold for al 1t §L a { @ 1 agricultural
limes! e for $1.35 a ton gt ths quarries,
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lLocal asphalt reck, added to other crushed rock, has

¥ 1 ed for road making, but no asphalt rock quarries or aaphall
plant rations were active in Limn ( in 1779,
Flagstone |

Large dlmension flagstons was once guarried from Hepler
ds 1w inses, T, 21 8., R.  Bs (6, fig. :_, and used
for sidewalks in Fleasanton and Mound City, but operations were
discontinued years ago.
Coal

The Thayer coal seam, 2% to 1i inches thick and outcropping
a 'oss the west part of Limn County, is in the Mta shales forma-
tion under the Iola limesteone., The sean was mined some years agoe
by «  of adits, alopuandmru.maaméz,ommm of coal
wers ¢ racted (l4). It is 6 teo 12 inches thick west of Blue Mound
(12, fige 35). The analysis of the coal at this place is aa follows
(14)1 "
tituent _ ercsnt
Moisture .eseccorvessecece 240

Voelatile mattor cseececee 35049
FM Carbon secencecoces 249

o Lo

ASD essvccasccssrcssvosce

Total ceeeovoavesene msw

SULfUY seevscesssccncsnne 0.69
Bateu, (53 WVQd) vecs 13g325
Betoua (mut;m" IM) ee 13.653
B.t,u, {moisture and

ash fM) esoee 15.102



The important coal reserve in Linn County is the
! ¥ seam, now mined on a large scale by Hume Sinclair Coal
Co. ' strip-mining methods. The operations are in the southeast
corn¢ of Linn County in sec, 26, T. 22 3., R. 25 Z. (11, fig. 33),
and | ) coal 1s washed at a washing plant in Bates County, Mo.,

* & Bansas line., The thickn 1 of the sean varies gr r.ljr;
1t ! 14 to A0 inches thick and, where strip-mined in the fall of
1950, was 18 inches thick. The Mulberry seam occurs in the lower
part the 3andera shale formation of the Marmaton group and a
1little above the Pawnee limestone formation (fig. 4).

The analysis of the Mulberry coal follows (19):
MOLBLUre cessesrcrosonsne 9uly

Yolatile mtw sssesesns 32'2
?M Wm sSheBSseRPEBES w‘a

Mh [ FEXX N AENEEIEARES TN ERE R NN ) ‘.M

Total veevovscascssses 100.0
ww ‘.O...QI.;I..'Q..' 2'9
B.t.ut, (u miV'd) sese "',180
B.t.u. (moisture free) ., .z,150

The 1&¢ many small strip and &«  mines, most of which
have been abandoned, on the Mulberry seam. Limn Couhly production
was 1{ 349 tons in 1949 (4} and 717,011 tons in 1950 (4).

The total proved reserves of Mulberry ccal in Lion County
was estimated in 1947 by ibermathy, Jewsett, and Scucews (20) as
54,691,000 tons, but it is not known how much of tals is recoverable,
The e« wmwmically recoverable reserve in southeast Linn County ls

believed to be about 8,000,. ) tons (1950). Farther north, between
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Paola switching station (Miami County) to Pleasanton and south
inte Bourbon County. Rural ™ ietr! “lcation Adn'd.nistrat;on purchases
Y Promn ¢ . qd .
T Eastern Xansas Utllitles, Inc., ties in with Kansas City
Power & " 7,h£ Co. and services Pleasanton and Mound City. Thias
Ccompn 7 has a 13,800-volt line from Anderson County to serve the
sdue cound area,
| WATER
The alluvials of the Marals des Cygnes River carry
mnoderate supplies of wuter and are adequate for‘t.he larger towns,
The river is sublect to heavy seasonul flooda, Most of the County
ge ter {rom shallow wells and cisterns to al. ials fed by the

seasonal rains.










252

Se¢ ~ ry roads checkerboard the County at intervals cf
1 and 2 miles. The main paved highways are shown on figure 34,
GBQL . X
The exposed consolidated mmical Tormations of
mmmmmm(ummm;m)mmuamm

' beds of shale and 1imestons with occasional sandstone. The foma~

tions snge from the Lane-Bormer Springs shales, overlylng the Iola
lime 1 forma! n west of Xildred down to the top of the
T at on shale in the valley of Marmaton Biver in the southeast
(tige. & and 36), A1l formations sirike sast of north and dip 10
to 15 feet a mile nerth of west, |

The main limesto s outoropping in the .sin area, ia
order of age, the youngest first, are: Raytown, Winterset, and
Betha: Falls,

MIIERAL RESOURCES

The Mlssowri Basin area of Allen County bas no sand-gravel
deposits but has large reserves of limes b sultabls for ¢ doultural
limes” e and co ~ruction pwrposes. The area also has a large
reser of source material for the manufacture of portland cemsnt
and m~ sl wool. In 1950 it produced moderate quantities of
orusl  and agricuwlturs). limestene. Production of oil in 1950 s
85,130 barrels,

Sand-gravel

The Basin area of Allen County has no sand-gravel deposits;
however, the western part of the County has chert-gravels several
feet ick in terraces along the NHeosho River,
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Limestons
Limestons, suitable for construction purposes or

-yl tw " limesto |, is abundant throughout the County as well
as W iin the Basin area., No limestons quarries wers active in the
Basin arsa in 1951, but there were 15 imctive or abandoned cnes;

1 ), ¢t smll quarries produced agricultural and crushed |
lime one, The agricultural limestone was removed fr a stock
pile of the Reading Limestons Quarry, operating on Iola limestons,
in secs. 2 and 3, T, 24 8., R. 20 B. (1, fig. 36). The County
quar active in 1950 ard operating on Winterset limestone, is in
the SWi sec. 33, T. 25 8., B. & B. (2, fig. 36). Both quarries
use portable equipment,

Cement.

The Basin area, and the County in general, has an abundance
of limestons and shale for the manufacture of cement. Portland
comnr was once mamufactured in a plant, now dismantled, at Mlldred,
Raw n erials came from the Jola limestones formal® " nearby
shale in a quarry in the SWE sec, 22, T. 23 8., R. 20 B. (3, fig.
36). | sral cement plants are now cperating south and west of
Iola. |

Bock wool (22)

Tola limestone, from the old cement quarry at Milferd
(3, fig. 38), has been tested by the State Ceclogical Survey of
K _as and found satisfactory for the manufacture of rock wool,
lack of a supply of cheap fuel has been the principal deterrent
to & establishment of a rock wool induatry in the area. The









BOURBON COURTY
PHYSICAL FEATURES

Bourbon Cour anq e
(fig. 1). The south limis of the Missouri River Basin crcsses the
soutlwest corner abt an altitude of about 1,100 feet adove sen
level. The County is drained by esst-flowing rivers, the Little
Usage and Marmaton and their tributaries. Total relief is about
400 feet, fyom 1,100 to 700 feet above sea level. The lowest
*44t-“os are at the Marmaton and Little Csage Rivers in eastern
Bour 1 County; the highest points are in the more rugged western
area, Seversl low, southeast~facing sscarpments are formed by
beds " resistant 1‘stones (fig. 37).

Bourbon Gounty is served by thres rallroad systems. The
8t. Louis & Jan Francisco Rallroad comes in from the morth mear
Fulton and branches at Fort 3cett, the county seat. One bdranch runs
southeast through Garland; the other leads soutimest throwgh Pawnes.
The Missourl Pasific Ral ad orosses o 5 to west, passing through
Fort Scott, Redfisld, and Brenson. A bransh at Port Scott, turns
south inte Crawford County. The Missouri, Kansas & Texas Bailrcad
enters the County from the east, passes through Fort Scott, and
swiz  southwsst into Crawford County (fig. 37).

Seco ~ 'y roads checkerboard the County at “~terva™ of
1 and 2 miles. The main paved highways are shown on figure 37,
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Company 1949 1950

Brooks Coal CO. secccescene 2,111 6.035
m‘ Eagle Coal CO¢ cecee 3.3‘12 2.801
Be sessescsse 7_,.-—-’ £.29.

o0esccccesse ‘b'

Kelly Carter Coal Cov weves JA7.479 75,258
PM‘B m 00. oss00008 00 “

7 —
Thoraldll, Coal Coe seceeces ”z.%_ w
TM (AT R A XN XYY R ERR X 13»; 70 1Q3,m
The estimated coal reserves (20) in Beurbon County in
1947 were as follows:

Coal reserves in thou ds
of torm

Coal bed , s soved sntial
HULDEYTY secsevessee 8,320 317,000

m e0eccscsvesone 5,760 216,900
POVior.cevesceccccns’ 7.920 216,000

Croweburg seescccces — %E.OOO
mm I XA NI N LN NN N B J &'m 7 ’m

Future technology, such as burning coal in place,

my n e total ccal reserves available but or™— a portion of the
estl: od totsl 1s avallable at present., Deep ~"ning is not
econ (o, An estimate of about 4,000,000 tons of proved economically
reco a.blnlemlinﬂmcmmtym 1B more appr _ -ate,

011 (6 and 11)

011 production is confined to five fialds in the western
part of Beurbon County; the Bronson-Zenla, Davis-Bronson, Elamore
Shoestring, lspler, anad Savonburg., Cil production.of the County
in 191;9 wad 15,374 barrels. The production in 19! for the first
two fields was 11,048 barrels; production from the Hepler and
Savor g fields is not available and that from the Xlsmore Shoestring
is included in Allen County production figures.
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from o Kansas City Power & Light Co. _ itching station at Moran
in Allen County and to tie power limms of Kansas Cas & Klectric Co.
mth of Fort Scott (fig. 9).
Rural Electrification Administzation purchases power from
Bastern Ransas Utilitles, It , and distributes it to rural areas,

WATER
Water is available in the alluvials of the Little Osage
! ton ivers, 8mall amounts of water are usually available

in sh low wells to limestones if they lie near the surface and
bn.-yu “Tlolent catel "nt area to the sast, Desp wells to
Missi Ipplan limestones or Ordoviclan dolomites and sandstones
find mndant water, but ii may de teco-highly mine Ased for
M 3 use,
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The Atchison, Topeka & Sants Fe comes in from the east
and, in a north of west direction, goes through Frontemac, Glrard,
. and Walnut,

The Kansas City-Southern Railroa cuts the southeast
corner arc-wise, serving Curranville and Pitteburg.

The Joplin-Pitisburg line enters near the southeast
sorner of the County and runs to the coal mining areas around
Pittsburg and Cherokee,

The Missouri, Xarsas & Texas cuts the ext 08 northwest
corner, going through Hepler and Walmak.

Secordary roads checkerboard the County at intervals of
" and 2 miles., The main paved highways e shown on figure 38,

| CEQLOGY

The consolidated geclogical formations, outeropping in
the Missourl River Basin in Crawi d County, consist of alternating
b shales, limestone, sandstons, and coal, They range from
the 1 ir br™“° of the Pleasanton (~ ~ 1 group in toe " vest corner
down through the upper halfl of ths Cherckes shale group at the center
of the sast border (figs. 4 and 38), The three groups (Pleasanton,
Marma 1, and Cherokes) occur as bands striking northeasterly across
the { nty and dipping gemtly, 10 to 15 feet a mile, towards the
northwest, Tho twe iimestons formatiows of importance are the Pawnee

and F L Scott in the Marmaton group,



The Pleasanton sk " ! group, about 75 feet thick, has a
t a1 .sal sandstone (1 _.er), 3 or L feet thick. The Hrmaton
- group, lylng under the Plessanton group W at t 0 fest thick,
contains the Pawnee limestone and the basal Fort Scott limestone,
3 The berry coal bed lles a short distance above the Pawnes lime-

The Chervkee group, beneath the iarmaton , ap, ranges
from 6 to 455 feet in tivlckness, but only t  upper half cutorops
in the Busin area, The group, in 1ts entirety, centains about 15
ccal s (fig. 4).

Subsurface, under the Cherckee shale, in descer ""ng order,
l1ie 3 to 40O feet of Mississipplan limﬁawm, 685 to 800 feet
of ;1 vician dolomites and sandstonss, and 340 to 430 fest of
Caml in dolomites and sandstones (fig. 5).

ATIERAL RESOURCES

Ho sand-gravel 1s producod: within the Missourl River
Basin area, Limestone 1s plentiful but none was quarried in 1950,
Craw. d County produced 739,759 tons of coal in 1950, but only
41,578 tons originated within the Basin area, The Hasim, in 1949,
produced 44,495 tons of coal. The County produced 61,32, barrels
of oil in 1949, but none of the production originat: within the
Missc 1 Basin area,

Limestone
The Fort Scott and Pawnes limestones outcrop profusely

in the Basin ares, but wers not quarried in 1950, A large amount
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of hard, block shale from old deep zine dumps has been used as
road 1tal, The Stork quarry, in ssc. 31, T. 27 8., R. 24 B. (1,
fig. 38), is an abandoned Pawnee ™'~ - 3tat )
w33 1 as road metal Lut "’d not meet requiremen of agricultursl
limes s, The Fort Scott "° ~“tone ws lly is not acceptable as
read metal,
011 and gas

Crawford County produced 61,32, barrels of oil in 1949

from six active fields in the western part., None of the production
‘‘‘‘‘‘‘ originated within the Dasin area, 011 production is from the

Bartlesville sand (Cnerokee group) at deptis of about 400 faet,

There was no gas production in 1949, GiL <, Pittaburg,
and Chicopes are suppilied with gas by the Cities Service Gas Co,
throv @& 10-inch pipe from Cherckee County.

Coal (figs. 39 and 40)

Crawford County produced 73%,759 tona of coal in 1950
(4), « which 90 percent was from strip mine operstions, The produc~
tion (glmating witala the lssourl River Baailn wa3 only 41,573
tons, of whleh 22,729 tons or 55 perceat was produced in desp mines
on the Weir-Pittaburg seam, The rest was from stirip mines in

1‘ talm overiying cval Seams. Areas wined in the Basin area of

Crawford County by etrip mines and undergrowsd mines are 3! m on
Iigures 3% and AO._ Caoul producticn in Crawford Cownvy, witain the
Basin area, from 1940 to 1950, inclusive, 1a given in the following

tables
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_ Rurel Electrification idministration purchases power
from 1sas Cas & Hlectric Co, for distribution to rursl areas,

WATER
Crawford County has an abundant swpply of water frem
de— Y into aqg “wrous dolomites and sandstones or Ordovician
a € @, Suall quantities of water are available in

shal]l  wells to limestonss lying clese to the surface or to parous
alluv ls in the numsrous draimage courses, Sandstones in the
Chero ' smle, close to thsir cutoreps, contain small amounts of
water,















