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GENERAL REMARKS 

Kan$as currQn'l:,J,y is fifth among the oil and gas producing states. 
The l'ate ~t whicl+ pools are being discovored indicates that Kansas 
will continue to be important as an oil state for a long time. That 
there is a need for economical storage facilities for petroleum and 
its products, and especially for L.P.G., is apparent. Underground 
stora.ee of L.P.G. in artificial caverns in salt, which can be made 
easily in Kansas, seems to be the most practical method. Five such 
projects ·are .naw m .operat:Lon. in the Stat.~ 

In the Kansas report a discussion of the five underground storage 
projects in operation is preceded with a table of s-tatistics regarding 
the State 1s oil industry (Table l) and a summary of the stratigraphy 
of Kansas :tn reference to underground storage. Also considered are 
other storage possibilities. 

The cooperation of other officials in th~ companies represented 
by the Kansas co:r.mrl.ttee members is appreciated. Thanks also are 
expressed to officials of the N'ational Cooperative Refinery Associ­
ation and of the Skelly Oil Company for data that they furnished to 
the comnrl.ttee. Hr. T. A. Morgan and Hr. D. C, Lilley cf the Division 
of Conservation, State Corporation Commission, attended committee 
meetings and gave many helpful sugcestions. Hr. H. T. Morley of the 
Stanolind Oil and Gns Company gave permission to use certain salt 
maps, made by D. F. Moore. . _ _ ··- ~ . • - - - :::--------. 

Data on limestone mines were furnished by Mr. J. Lautenschlager 
of the American Rock Crusher Company., by Hr. Leonard H. Strauss of 
the Thompson-Strauss Quarries, a.ud by ~,rr. Geo. Ed. Ke:rford of the 
Geo. W. Kerford Quarry Company. Mr. Bob Stroup, Eagle-Picher Company, 
cooperated with Mr. Allis0n Hornbalcer of the State Geological Survey 
in furnishing us with data on lead and zinc mines. Mr. D. c. Chade., 
National Gypsum Company, klndly furnished data on the company's m:i.ne. 

Dr~ Frank C. Foley, Director of the State Geological Survey of 
Kansas and State C-eologist_,read. and criticized the report• The 
committee appreciates his interest and help in the study. Mrs. 
Grace Huilenburg., · Journalist., and Mrs. Lila Watkins, Typist, of the 
GeoloGical Survey, assisted in preparing the report. 



PRODUCTIOH STATISTICS 

Table 1. -- ~~ ~ pro~tio_!; ~ otl~ E_ha~ of_ the ~ industry 

~ Kansas, 1954 

Oil produced •• • •••••••••• · ••••••••••••••••••••• 118, 309,260 barrels 

Oil pools discovered •••..•••••••.•.•.••.••..•....•••.• 162 

Proved crude oil reserves at end of year •••••• 978,500.,000 barrels 

Natural gas produced (14.65 psia) ••••••••• 405,soo,000.,000 cubic feet 

Proved natural gas reserves ••••••• 1, •.• 15,758,ooo,ooo,ooo cubic feet 

Total natural gasoline produced ••••••••••••••••• 2,521,589 barrels 

Total L.P.G. (including butane and propane) ••••• 2,092.,271 barrels 

Total natural cas liquids produced •••••••••••••• 4.,613,864 barrels 

Oil imported into Kansas•••·•••••••••••••••••••24.,966,516 barrels 

Oil exported fr om Kansa.s., ••••••••••••••••••••• 54,968,489 barrels 

STRATIGP..APHY OF KAHSAS DJ REFEREHCE TO U1IDERGROUND STORAGE 

4 

Figure 1 is a sketch map showing distrj_bution of the outcrop 
areas of rocks of various geologic systems in Kansas. · Outcropping 
and subsurface rocks, with data more or less perti nent to underground 
storage problems, arc listed in Table 2. 

Pennsylvanian and Permian rocks provide excellent conditions for 
mined-out, caverns in shale. L,. almost any part of eastern Kansas 
suitable shales with strong caprocks are present. Because of the 
gentle dip of the rocks projects could be located in places in 
accordance with the requis i te amount of overbm·den. Parts of the 
Cretaceous section offer t he same possibilities. 

1 



·-··----·· 
F. 1 G nera11· zed geologic map of Kansas 1g. . e 
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Ta~le 2o -- ~trati;rapr:,Y of Kansas in ref rP-ncc to storage oroiects 

Divisions 

J-'..Acent 
i:-c')n~in 

Sanc, an1onj a..11 

Illi.noia.n 
Yc.1!710': thi'l::i. 
Kansan 
Ai't0nian 

braskan 

"'~all·Jla 
fmo 

1 i crrc 
.;i 1 br.:u-a 
CarlilP 
Greenhorn 
Gro.neros 
D.:..l~ota 
KioYl::t 
r·1-,E:.yen.11e 

orrison 
fl':' . 

1., J.dalup..:. 1.;1 

..,crins 

Su.:mer 6 r . 

-"'3.Se and 
So1mcil 
Grov0 er . 

Gennral da +.,a 

Cl.:i:rs, si t. ::- , sanus, •rav0 ls, houldcrs in c'lri'i:::i::l 
de osits, mo::-tly uncon,01..:.1.:1ted, eo. pr"i.0L'1<' th0 ;:;o..:.l, 
va::.l'"!y fiJ.l ~n ;~, '"trcan terraces, ,.idP-tprc.:i.d de­
posits oi• locss, 2..'1d the •laci'.ll d( oof;i_,s i:J. north­
east Kans'l8. '.:.'hii::kncss 0-300 ft { 

, .i.c.esprcac in c_nLral. iJ.Ild ,;est"·rn !.'.·.ms",, ~"'CJ.J_ly i!'l 
ea"v)rn . ost.ly stre~r.. d .. cosits . ~anr,", ~rav ,1. , 
"mortar bcdGJ 11 mo:-t --:-portar.t in Hi·h fl ins area. 0 

~'t.:..ckncrs 0-3)0 ... t 

c:;'-lrface ou~crops and in subsurfac' ln much o.:· central 
and v:est,ern i<ws2.~. :ir'c.ly m':.1.i.ne, sucnoscd non'tarine 
d"'pos.its in lo·,er pc.1rt . Slayey ana ca]care01~s shale 
nredomir.:mt, finr-- T·1 · 11nJ chalky, olatv limcst0ne 
c,"l' ri::;in ... most of lnwer !'.'..iddle o->rt 0 J:'le!'lti ful :cc'ri,'­
stonc in lo· .. er part . ':'otal t.ici<ress '3.'0U~ 2,750 ... ·t o 

c. ·:)sur1'.:i.c;:) in nor.,.,hwcs tern Kansas . Sr 1.lr ~ "10'":.ly 
;rcen, pin.1< ,jasoE"r-1 i.ke chert ana -;ypsu.r, o ... hie :ness 

up to 275 ft . 

Y:t-n1.r~ . .0. rnrJ. r-·lt"'t')nc, ·:::r..1.'f and .Litci sandst)ne, 
so::e r"i'r:; 4-oH• 3 )OfCJ. in :lrton '""o ]J"):,,: subrurf'lcc 

0r~m1 a!1.d "t .i1u0n ~o.xties . LiO ''4,! 

ilt•r sha ... c, ... · l tC"t nw, 
r ri or r ,. .:..nl"' . 

hiowa GountiC's 
::iouth., .s r r <--lli'<l 

soJ"le dolom·t.c, 
,.,h · c .ncsr Ln 

p-r-" o inmt ly 
.:.dr, Sl·•::-::, 

Gont.1."r.s ~ e "l.'.1:;ne '" o ,,., .. ::e ten :.nd lie" a'>ovr, :.he> 
Stone :::orr1.l d07 o:nit; (~',n.rro~ 3.rih.,tc:ri:.-:: o" the r;•,b­
s•;rfac ) o Lar el,:r red hc-,ds of siltJ sh .:::. , s•: 1 tPtorc, 
a."'ld fir - ·1•:1l'1cj sandstone 11d PVayiori t:)S o .:'h_" ck s,: t 
sect.:. •nc in the subs-..:.rface . ':'otal t:.ic' 1 ss ·tbo 1t 
930 .:'t o 

c~iefly silty sl1alef' 0 Gr::v s'1;;.l') prcao::-inan.t, b•1t re4s 
and r-reens arc present, also dolorr.itr, :nsu."", arlhy­
drite , and thicK salt d"'rosits in the s·1b.-ur~·acc . 
This d.i.vision has S,:,one Corr'll ctolo it0 at to"', and 
is next above ,oln.ns lf' . 'Ir,j_clrness about ,r)no ft . 

:' ,fly F. U' · ne ... hal , s a '1d :.i!n.0 f' ~, oroe , .• 
varigated colors . Limestvnes :ia.~sive 
several limestones dominantly cherty. 
lac< carbonaceous ..,.,aterial . i'l':icKncss 

i.h i..:k r '"halr,s 
to thin- bedded , 
Shales mostly 
about 355 ft . 

.. abaunsee Principally shale , limestone, and sar..dr:t.me, .,i th 
Shawnee numerous coal beds espec.:.allJ in lo:,,,cr part . ':nickc.st 
Douglas formations chie 'ly shale and range up to 150 or 200 
Pcdee ft . thick . Solid limesvone sections !_;enerally 1.c.,s 
Kansas City t.han 5o feet ; san1..ts vune s co '!lr.lonly silty, and caroo­
Pleasanton naccous and clayey, up to SO or more feet • . any oil 
! armaton and gas traps . ..:aximura thickness in easter.'l Kansas 
Cherokee about 2,000 ft .* 

groups 

h.eramecian 
sr . 

usu.~ian sr . 
r.inder­
hookian sr . 

Boice sh. 
Cha tta.'1oot;a 

sr. o 

11 l{u,.'1 ton II 
ls . 
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and zinc ores in southeast i,ansa..., . "any o.:.;. tr ,. o 

Average thickness in east~rn K~nsas ~oout J¼ -v•, 
500 in northeastern Kansas 

Dark to liEht green:.sh r<iy shal_ , . ..i..::t.7 to ?lo .. itic , 
so:::ie red; and · lac·~ and ,r·iy nhal • ...encr..i.L.~.f not 
rr.ore th-'.in 100 f1, o 

r..:.ncipally dolocites , so~"' lir:1~:-r. :mes . [dP.nt · ·.:.ed 
.{a.1sn.s only i . ccnt1"c1.1. A...Tlu i. rth part"' . .. ...... "{imu:. 
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C.'Jpth abuu.v <,"lOO ft . , ,rnffe:Cvvll 80:..1.,.,y 
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vJ. Stat(,, aDBCnv Jal rir • ..:_.t'a2. u.~ .... ---- t, . Jp to _, V + ft . 

..,.L..pso 5r. Incl~':)$ latv•ville ls . ~ s .. . . tr SO.a1.,.St~ne '3.Yld 
.Lower be .., • Do... tes, 0st , :.hli. 1c:i""l ~, sur. -
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ttcmarks, in re f0rence 
to storage 
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ados ti ~-rburacn 
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tri ~ution . ) _ 

I 
.°'::'"sh ,.., .tn -bca1·i14· deposit:::; 
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tribution . ) 
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reports 
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..;c-nade 
Von 
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dolomite 

La"!lotte 
ss . 

~.:ainl.r cherty, coarr 0 ly gr.u1ular coJ.o!':li 1,_::; . (;unter 
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than 200 ft . in ::outhcast.r:1 Kansas 
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i:.oorc and o-..,hers, 
1951, ) . 122 

Possioly car! be economically Jewett , 19>4, P,;o ~:/2-
mined i:1 t..'-1c J..·ut-ure in Nenaha 59 
County 

"~- Pennsylvanian rocks of the Atokan and Lorro;,an series occur at :nore than 2,;>00 feet in southwestern Kansas , but are not listed 
in this table . 11 Bas a.l Pennsylvanian11 'conglo1:i.erate , 01 various ages, conta_ns oil pools in several places . 

-,:-~ 11Grani te wash11 of various ages occurs in several parts of Kansas , and c..,ntainB oil pools . 
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PERMIAN SALT BEDS 

The approximate areas in Kansas underlain by salt beds are 
shown in Figure 2. An area extending from the Kansas-Oklahoma. line 
from Sumner to Seward County and northward to Rooks, Osborne, and 
Mitchell Counties, is underlain by thick salt deposits in the Well­
ington shale. This salt is referred to as the Hutchinson salt mem­
ber of the Wellington formation, but the top and bot.tom of sections 
that al.'e dominantly salt are not along continuous geologic horizons. 
Near the eastem margin of the area the Hutchinson member is some 
250 feet below the top of the Wellington, but farther west, as in 
Clark and Kiowa Counties, salt extends nearly or entirely to the top 
of the formation. The salt deposits are generally thicker in the 
central part of the a1·ea. In central Reno County salt beds fonn a 
dondnant part of a rock section 5oo feet thick; but in central Os­
borne County the salt-bearing section is about 200 feet thick. A 
well in Pratt County has been drilled through 8oo feet of rock which 
is chiefly salt. Salt in this part of the section in Clark County 
is about 300 feet thick. 

Salt, a. soluble substance, does not crop out. Rock layers con­
taining the salt dip gently west-ward, and because of the westward in­
crease in land elevation, salt is nearest the surface along the eastern 
margin of the area. It is here that excellent conditions for washed­
out storage cavities are found. The part of the salt mined by shaft 
methods is about 650 feet btc:low the land surface at Hutchinson, Reno 
County; about 1,000 feet below the surface at Lyons, Rice County; and 
about 840 feet at Kanopolis, Ellsworth County. At Anthony, Harper 
County, the same portion of the salt beds is encountered at about 1,800 
feet. The top of ~·,ellington salt in Kiowa County lies at a depth of 
about 1,700 feet and in Clark County at about 21000 feet. In these 
two latter places, however, there are shalloVler salt deposits. 

Younger salt deposits occur tn Permian rocks in the southwest.em 
Kansas salt area. These are a part of a large assemblage of salt beds 
extending far to the south and west into Oklahoma, Colorado, Texas, 
and New Mexico. 

Four or more relatively extensive salt deposits occur in the 
southwestern Kansas salt area. Their stratigraphic positions can best 
be described in reference to their relationships to the Stone Corral 
formation (Cimarron anhydrite in oil field terminology) and the Blaine 
formation, both of which are easily recognized on electric and sample 
well lo~s. 

Thick salt deposits occur next below the Cimarron anhydrite over 
a large area. These beds, commonly more than 200 feet thick, are in 
the upper part of the Ninnescah shale, and in a part of Clark County 
the entire Ninnescah section seemingly is largely salt. This salt de­
posit lies at about 1;25.o feet below the land surface in Kiowa County; 
from about 1 1 000 to 1 1 ,00 feet in Clarli: County; about 1,6oo feet in 
Meade and Gray Counties. Salt occurs in the zone of the Harper for-
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Fig. 2 Sketch map showing approximate areas in Kansas underlain by Permian salt beds. 
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ma.tion, next above the Cimarron anhydrite, in Gray and Meade Counties, 
at dep·t;hs ranging froin about 1,100 to 1.,550 feet" About 200 feet of 
salt-bearing beds have been logged. In Clark County a 300-foot salt 
section occurs at depths ranging from 6~0 to 1.,000 feet. This de­
posit, seemingly in the Salt Plains formation, probably extends into 
Se·ward County, where salt beds occur be-1-,ween depths of 1,300 and 
1.,400 feet. 

Considerable salt occm·s in the Fllw!e1--pot formation in the south­
western Kansas salt area. 'l'hese salt- ·,:w3,r:;._!".g beds, which occur a 
short distance below the Blaine form!ii;,i :·n . lie at a depth of about 45o 
feet in parts of Clark County; at at>o1~t :i..~000 feet in Gray County; 950 
feet in Seward County; 1,000 feet in 111 c· .. t on County; 1.,29) feet in Stan-

, ton County; and 1,100 feet in Hamiltor. 1Jom1·;;y. 

From the above it will be noted t~at thick salt deposits occur 
in a large area in southwestern Kansas at depths within limits of 
making caverns for liquid hydrocarbon storage. Available well logs 
are sufficient for selecting probable locations, but of course cores 
must be taken before projects are located exactly. 

L,P.G. STORAGE PROJRCTS IN KANSAS 

Five companies are oper ating L.P.G. storage projects in washed­
out caverns in Permian salt beds in Kansas. Figure 3 shows die.gram­
matically the essential features of thGse projects which are described 
below. The total capacity pf the pr oj ects is about 615,500 barrels. 

Cities Service Oil CoI::pa..."ly-1s Project 

The Cities Service Oil Company's project is in sec. 22, T. 33 s., 
R. 6 W., Reno County, near the plant, of the Morton Salt Company. 
L.P.G. is shipped in and out in t,ank cars via the Santa Fe Railway. 
There are four cavities. The project was completed in October., 1953. 
Fresh water circulating at the rate . of 200 g.p.m. for a period ranging 
from .30 to 45 days ·was required to dissolve each cavity. For the first 
few days salt was removed at the rate of 150 barrels i:er day. The rate 
was then increased to 6oo barr-els per day. 'The salt section extends 
from depths of 510 to 800 feet (total depths of holes drilled). Each 
cavity represents a cylinder 200 feet high and 30 feet in diameter, and 
has a capacity of 25,000 barrels. BPine was transported to the Morton 
Salt Company plant through a 6-inch Transite pipe; fresh water was sup­
plied by the salt company. The L.P.Go is displaced from the cavities 
by brine solution piped from the salt plant to "t,he storage project. To 
date two storage wells have beei:i filled and emptied. Percentage of 
propane recovered from the wells was 92.5. Better recovery is e~ected 
in the future. · 
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Phillips Petroleum Company's Project 

The Phillips Petroleum Company's project is in sec. 151 T. 30 s., 
R.- 7 w., Kingman County. Transportation facilities comprise tank 
truck loading facilities in connection with the Borger-to-East st. 
Louis pipe line which crosses the site. The first ot two cavities was 
washed out in 1,0 days. The second is still washing {October 271 1954). 
The maximum circulation·rate was 18o g.p.m. The salt section extends 
from depths of 754 to l,15o feet. Each cavity represents a cylinder 
40 feet high and 100 feet in diameter from depths ot 976 to 1,016 feet. 
The calculated capacity is 571000 barrels. Fresh water was obtained 
from Chikaskia River and brine was disposed of in a well in the kr­
buckle at 41 619 feet. L.P.G. will be displaced by salt water from the 
disposal well. The first cavity is being filled. 

National Cooperative Refinery Association's Project 

The project of the National Cooperative Refinery Association is in 
sec. 30, T. 19 s., R. 4 w., McPherson County. Transportation of L.P.G. 
is by tank cars and tank trucks and by a pipe line to the company• s 
refinery, Three cavities have been made. An average of 27 days was 
required to wash out each cavity. The caverns have been enlarged by 
using fresh water as displacement fluid. The top of the salt section 
is at approximately 380 feet and the caverns are developed between 
depths of !iOO and 640 feet. Each has about a 401000-barrel capacity-. 
The project was completed in August, 1952. Brine was put in a dis­
posal well in the Arbuckle at 41 200 feet. Fresh water was taken from 
a well 125 feet deep and having a capacity of 1,300 g.p~. L.P.G. is 
displaced b7 fresh water. The caverns have not been completely filled 
or emptied. 

Skelly Oil Company's Project 

The Skelly- Oil Company's project is in sec. 301 T. 19 s., R. 4 w., 
McPherson County. L.P.G. is transported by tank cars and tank trucks. 
Six cavities have been made. The circulation time averaged 100 days 
per cavity at an average circulation rate of 130 g.p.m. The top of 
the salt section is at an approximate depth of 360 feet; bottom of 
cavities is at approximately 6,o feet. Each cavity has an approxima~ 
25,000-barrel capacity developed between 550 and 6,o feet. 'lhe pro­
ject was completed in September, 1954. Fresh water was taken from a 
well 125 feet deep; brine was disposed of in an Arbuckle well at 4,200 
feet. L.P.G. is displaced by salt water from the disposal well. Re­
covery has been in excess of 95 percent. Approximately 3,·000,000 gal­
lons of propane was injected and re9overed during the 19.53-1954 winter 
season. 

Stanolind Oil and Gas Compan7•s Project 

The project of the Stanolind Oil and Gas Company is in sec. 5, 
T. 29 s., R. 38 ii., Grant County-. Transportation of L.P.G. to and f:rom 
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the project is by tank cars and trucks. Six caverns have been made. 
The number of days required to wash out each cavity averaged 117. 
Circulation rate was 11 783 barrels per day. Some brine was recircu­
lated in two wells. This caused an average increase of rt days over 
the time required to make f' our caverns by :f,'resh water only. The circu­
lation rate for wells in which brine w~s not recirculated averaged 
1.,939 barrels per day. The salt sectj_cn in the six wells ranges in 
thickness from 6o to 70 i'eet. The total capacity of the six caverns 
is 131.,$31 barrels. 'l'he fiI•st cavern was completed in April., 19$2; 
the sixth in February, 1954. Brine was disposed of in a deep disposal 
well and fresh water was taken from a well. The product is displaced • 
by brine or fresh water from the disposal and fresh-water supply wells. 
To date the six caverns have been filled respectively: .3., 2, 2, 1., l, 
and O times; they have been completely empti•d 1, 2, 2., 11 1., and 0 
times. Average recovery has been 92.86 percent. 

OTHER STORAGE POSSIBILITIES 

Salt Mines 

Kansas salt lll.1.nes., which have a total capacity of about 315,000,000 
cubic feet., constitute va.st underground openings available for storage 
purposes. These mines are in east-central Kansas in Ellsworth., Kingman., 
Reno, and Rice Cou11ties, and are in the Hutchinson salt member of the 
Wellington formation of early Permian age. Salt is mined by the room­
and-pillar method and even in operating mines there are large amounts 
of unused space. Depths to mine noor range from 645 to 1,024 feetJ 
ceiling heights range from 9 to 11 feet. 

Large amounts of salt are prod.,JCeti by hydraulic mining methods in 
the same general area of the shaf't mines. There are numerous washed­
out cavities that now are abandoned and undoubtedly filled with brine. 
No attempt has been made during the course of this study to assemble 
data on the operating or abandoned hydraulic mines. 

It should be noted that salt mines offer excellent storage possi­
bilities especially for dry or packaged commodities. 

Data on eiglrl; Kansas salt mines are listed in Table 3 • 

• 

I 
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Table 3. - .uata .2.!:! ~ ~ J.a Kansas (Compiled 1?z ~ Cham~., Carey~ (;ompany) 

Name 

Little River :.:ine 
(1 shaft) 

Ki.ngr!lan :.;:1ne 
(1 shaft) 

Cryotal dne 
(2 shafts) 

Royal t.tine 
(1 shaft) 

Independent ~d.ne 
(.2 shafts) 

Carey kine 
(1 shaft) 

.American Cine 
(1 shaft) 

Carey Mine 
(1 shaft) 

Location 

Outside NW city 
limits Little 
River., 
T. 19 s • ., R. 6 ~. 

Near Kingman, NE 
city limits 
E½ SK4 sec. 29., 
T. 27 ~., ,! • 7 ,, • 

Near .Kanopolis 
£.city limit 
seco JO, f. 15 S • ., 

sec. 25, r. 15 s., 
.11.. a ..• 

Near Kanopolis 
E. city limit 

1 mi. -.• and 3/4 
rai. ,c,, • of Ka.'1.opo­
lis, city li.'10..GS 
sec. 20., 21., 2a, 
29., I:. lS $ • ., 
R. 7 ., . 

Lyons., sec. 34, 
T. 19 5 •, f.. 8 n. 

SE of Lyons 
sec. 3., 10, ·r . 20 
Se_, 1\. • U · •• • 

E. of Hutchinson 
sec. 15, lv., 22, 
T. 23 s • ., a. 5 ~. 

Present condition Capacity., 
million 
cu. ft. 

Flooded., shaft ll.23 
plugged in 1937 
with 6• thick con-
crete pad at the 
surface 

Flooded., shaft may ll.OO 
be still open 

Is thought perhaps 62.44 
to be still dry. 
The Crystal and 
R.oyal inines are 
connected and the 
estimated· total vol. 
is given in Colo 4 

See above (Included 
with ~rys­
tal mine) 

OperatinS rock 176043 
salt mine 

Dry, in stand-by 41+.88 
status 

Operating rock 5o30 
salt mine 

Operatine rock 63.ll 
salt mine 

Coniition 
of shaft 

Shaft., 71 x 17 1 

::)e pth to mµie 
bottom, 79o 1 

Average ceiling, 
ll' 

Shaft, 71 x 16 1 

Depth to uine 
bottom,? 

2 shafts now dirt 
plugged 
a. 51 X: _, I -

escape 
b. 8 1 x 16 1 -

operating 
Depth to mine bot­
tom, 810 1 

Avera~e ceiling, 
91 

1 shaft, 81 x 16' 
Sdlt and dirt 
plugged 
Depth to mine bot­
tom, 016 1 

Average ceiling, 
'.,, ,, 

2 shai':.s 
a. 9' x h, 1 

escape 
b. 7 1 X 16 1 

opera-c.ing 
Depth to mine bot­
tom, 840 1 

Average ceiling, 
9' 

1 shaft., 71 x 16 1 

Depth to mine bot­
tom, 1,02h1 

Average ceiling, 
10 1 

Shaft., 8' x 16• 
Average Ciiling, 
9' 
Depth to mine bot-
tom, 993' 

1 shaft, 11~' x U! • 
Average ceilinG., 
9' 
Depth to mine bot­
tom, 645' 

Remarks 

PropertJ sold to 
private individual 
by kOrt~n Salt Co. 
Room and pillar 

ruine closed 1911-12 
Surface rights sold 
later by Independ­
ent Salt Coo 
.ttoom and pillar 

Property owned by 
Morton Salt. CoD 
Room and pillar 
Mine closed June., 
1948 

See above 

Operated and o .. ned 
by .Independent Salt 

Room and pillar 

Owned by Carey Salt 
Co. 
Room and pillar 
Jlosed October 1948 

Owned by American 
Salt. Corp. 
Room and pillar 

Owned by Carey Salt 
Co. 
Room and pillar 
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Limestone Mines 

There are several large undergrolllld limestone mines in Kansas. 
So~ of them ar·e being used as storage warehouses. 

1'homEE_on-Stra~ mj-!!£• -• Near Kansas City, at Morris., Kansas, 
Thompson-Strauss Quarries., Inc., operates a larre underground mine 
from which rock is prodrc ed for bell&r;t, rip-rap, concrete aggregate, 
and agricultural limestone. The Beth:my Falls limestone member of 
the Swope formation, Pennsylvanian, i s being mfr,ed. Nine acres are 
being convertad into refrigerated wa:i:-er..01J.se storage; in addition there 
are approximately 100 acres of wor!ced-out area which could be used for 
almost any type of storage. Rooms i 11,3ide the w.ne are approximately 
45 feet square; pillars~ about 20 f eet square. There is about 175 
feet of overburden above the mine, bv:':. the floor of the mine is at 
approximately the same level as the main rails of the ' Santa Fe rail­
road; this allows r ailroad cars to be brought into the mine. 

Americ~ Rock Crusher~. -- In August., 195L, the American Rock 
Crusher Company's mine at Kansas City. Kansas covered an area (ex­
clusive of pillars) of approximately h5 acres. Rooms are approximately 
32 feet by 32 feet. Pilla.rs haYe a di ameter of approximately 22 feet., 
and the ceiling height is appro:{imate:.y 14 feet. The overburden above 
the 1nine ranges from about 30 to 110 feet. As of August 14, 1954, the 
mine was not being used for storage. 

Atchison limestone mines. -- The three limestone mines of the 
Geo. :;. Kerfo:-dQuarry Conpa~y are si+,uated about 2½ miles southeast 
of Atchison, Kansas, at-id are between Missouri River and u. s. Highway 
7 5. Mine portals are in the river bluff. 1'wo of the mines are being 
used for storage. Of these one j_s being utilized as a Government Ord­
nance Storage Facility; the other., which has approximately 300.,000 
square feet walled off to f orm an underground bonded warehouse for the 
storage of whiskey and spirits, has unused space totaling more than 
700,000 square f eet. The third mine has storage space of about 1.5 
million square feet gross or 1.1 million square feet net. The pillars 
in the mines range from about 25 to 35 feet square, or are circular or 
irregular. Ceiling heights ran~e from 12 to 14 feet. A thickness of 
solid limestone ranging from 5 to 8 feet remains as ceiling material 
and a few feet of solid limestone has been left as a floor. Since 
1945, when it was reco~ized that the mines would be useful for storage, 
mining operations have been conducted with great care to leave smooth 
and uniform pillars, ceilings, and noors. Temperature, except in re­
frigerated parts, ren:aJ.ns at approximately 56° F. throughout the year. 
Relative humidity generally is well above 90 percent. Overburden, co~­
sisting mostly of shale, ranges from 15 to 100 feet in thickness. '!he 
Plattsmouth limestone lll8mber of the Oread formation, Pennsylvanian, is 
being mined. 

The mine known as the Ordnance Storage Facility has a gross area 
of about 621,000 square feet. The ce:u.ing height averages about 12 
feet; hence the gross volume of the mine is about 7.5 million cubic 
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feet. Approximately 170 unmined pillars, 30 to 40 feet apart, support 
the roof. A concrete floor has been laid on limestone, the ceiling 
has been treated with Gunite, and some areas have been walled off with 
Haydi te blocks. This mine is refrigerated and equipped according to 
the needs of the present utilization. 

The ·west Mine is west of the Ordnance St,orage Facility and the 
two are separated by 200 feet of limestone. Its northem and north­
eastern sections are being mined and further removal of rock in those 
directions will create several hundred thousand square feet of addi­
tional mined-out space. Net space in the mine at present is about 
1.1 million cubic feet. All mining operations in this opening have 
been conducted with great care in order to leave it in the best pos­
sible conc.ition for storage utilization~ 

The East Mine has a gross area of more than 1 million square 
feet; about 300,000 square fe~t in the western part has been walled­
off and is being used for storing alcohol. Quarrying operations in 
this mine were halted in 19.53. About 6oo,ooo square feet is available 
for commercial storage facilities. 

other limestone mines. -- There are several other urxierground 
limestcme""minesirleastcrn Ka.~sas; all of them offer potential storage 
facilities. A large underground mine on the Union Pacific Railroad 
about 18 miles west of Kansas City, in Leavenworth CoWlty, is being 
1'1orked and in part is being used for storage of perishable products. 
The mine is in the :·.yandotte limestone, Pennsylvanian. The Peerless 
Quarries, underground workings in the Bethany Falls limestone, Pennsyl­
vanian, are near the operations of the 'l'hompson-Strauss Company. 'lbe 
Garnett Rock Company has an underground mine in the PlattsQurg lime­
stone., in Anderson County. Mr. Francis Reeves operates a mine in 
Mississippian lirrestone near Columbus, Cherokee County. 

Gypsum Mines 

Two gypsum mines are operatir.g in Kansas. The ~rtain-Teed Pro­
ducts Company has a mine at Blue napids, Marshall County, where a 
gypsum deposit in the Council Grove group, Permian., is worked. The 
National Gypsum Company has a mine in the Blaine formation, Permian, 
about 3 miles southwest of Sun City, Barber County. The mined area 
near Sun City is about 25 acres; approxin1ately SO percent is availa­
ble for storage without materially affecting mining operations. 
Rooms average 10 feet in height and are 40 ey 40 feet; that is, 20-
foot square pillars are on 6o-foot centers. 

Coal Mines 

It is judged that the underground Kansas coal mines, of which 
only a few are now being worked, have little or nothing to offer in 
this study. Most of the w-esent coal mining in Kansas is conducted 
in open pits. The principal coal-mining district of the State is in 
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southeastern Kansas where coal occurs in the Cherokee shale, basal 
Pennsylvanian rocks of that part of' the State. There are many old 
shaft mines in the area. Mining was chiefly by the longwall method, 
and the workings are not suitable for st,oring petroleum li<.iuids. 
Three or more old minen near Leavenworth and one near Atchison are 
believed to be unsuited .for storage purposes. The same is held to be 
true regarding mines in the Osage mining district, Osage County, and 
in the Mulberry mining district, Linn County. 

Metal Mines 

The Kansas part of the Tri-State lead and zinc mining district is 
in the south'3asli comer of the State, in Cherokee County. Mines are 
in Mis~j_ssj.ppian limestm1e at dep'bhs rangh1g from 200 to 400 feet. 
Some of ti.1e mines hava been v:orked a·i:, s.ave.ral levels. 

The Geological Survey has data on 53 mines in the area. As -or 
August, 1954, 22 of the mines were working. Several idle mines are 
partly or completely filled with water; some are caved badly. Any 
estimate of total underground space that could be made is ju:l ged as 
probably ina~curateo However, it is estimated that one of the larger 
mines has total underground space of approximately 37.5 million cubic 
feet. 

It is our opinion that 1Ca.'lsas metal mines are not suited for under­
ground storage of petroleum or its prodacts. In addition to probable 
engineering difficulties and possible danger or contamination of .the 
products that might be stored, there is the very likely hazard of con­
tamination of the fresh water supply of the area by liquid hydrocarbons. 

Natural Petroleum Reservoirs 

Kansas now has some abandoned oil fields and numerous barren struc­
tures that are judged to have the physical requirements of oil traps. 
For many years _natural gas has been stored in depleted structures; 
that it may become practical to retum petroleum and its liquid pro­
ducts into natural oil traps is a possibility. 

Oil or gas, mostly both, have been produced in 80 of the 105 
Kansas counties. Production is from rocks of all geologic syst.ems 
of the Paleozoic Era; oil and gas are also taken from Pre-Cambrian 
rocks and some gas has been produced from Cretaceous rocks. Depths 
to oil and gas pools range from approximately 100 feet in some e~stern 
counties to more than 6,500 feet in soutlrNestern Kansas. About 50 
producing zones in the stratigraphic column are known. 

The occurrence of oil and gas in the various fields in Kansas is 
associated first with conditions of requisite porosity in the burieQ 
strata, and next with the structural and in some cases stratigraphic 
relations of the porous beds. A majority of the producing oil am gas 
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reservoirs are of the limestone or dolo!llite type. In these porosity 
of irregular distribution, introduced by solution or weathering prior 
to ar,1umulation of the oil and gas fluids and perhaps in pa.rt by pro­
cesses of dolomiti~ation, control occurrence of hydrocarbons. Most 
favorable conditions are provided where highly porous rocks eccur in 
the upper parts of anti clinal folds. However, many pools are in elas­
tic reservoirs, and these, like the lim:!stone type, are in part con­
trolled by structure and in part by stratigraphic conditions. The 
numerous eastern Kansas "shoestring sand" pools and others are in­
cluded here. 

In all probability, should there be a demand for natural oil res­
ervoirs for liquid storage, traps in formations of high permeability 
and provided with water drive rdll be sought. In many parts of Kansas 
there are pools in traps of this kind. Formations of special importance 
in this respect include the "granite wash.," "basal Pennsylvanian con­
glomerate," "Wilcox" or Simpson sandstone, "Misener sand 11 "Sooy.," and 
"Mississippian chat" (Ver Wiebe and others, 195.5; table 56). 

For detailed data on oil and gas reservoirs in Kansas reference 
is made to numerous publications of the State Geological Survey, and 
especially to Moore and Jewett (1942), Jewett and Snith (1949)., Ver 
Wiebe and others(~), and Jewett (1954). 

Regarding geologic structures., which are of importance in respect 
to any type of underground storage, reference is made to Kansas Geo­
logical Survey Bulletin 90 part 6. 
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