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OIL .A:ND GAS 

Harper C0unty is well si tuate6. with respect· to an abundance of 

Kanse,s prociuced oil ena. gas suitable fol' fuel, refining, or extraction 

of essential refinery by-p1·oducts. Al th-1ugh it is n'.1t yet numbered 

am'.'lng those counties which produce oil or gas in comrnercia.l amounts, 

there are in Kansas, within a radius of 50 miles of the city of Harper, 

twenty-four co'.11mercial oil pools and six com!'lercial gas uools. ln 

addition, two new gas pools were discovered during 1941 for which annual 

production statistics are not available. Pertinent information re­

garding the proa.uction from these oil anu gas po0ls is included in 

the accompanying tables. 

The data contained in the tables ere taken fr0m the most re­

cent inf')rmation available. They are not co'!lplete for SO!lle oil :pools· 

because 1941 prod.ucti:>n data for a few smaller unprorated pools ha.ve 

not been published separately. ln those cases the annual production 

for 1940 has been substitutea.. 

i"3ference to the tables will show tha.t even under the present 

strict methoa. of proration these pools hava produced. in excess of five 

million barrels of oil per year. This figure could ha.ve been a:pureciably 

exceecied ha.ci. there been sui1icient c.emand for oil. 

Two of the gas pools, the Medicine Lodge pool ano. the Cairo 

pool, a.re numbered among t,he l.'l()st :prolific proa.ucers in Kansas. Pro­

ducti1n in these pools during 1940 was 7,675,958,000 cubic feet end 

11,934,153,000 cubic feet of gas respectively. 

ln e.o.cii t i•)n to the ab')ve. imnortF..nt local sources of fuel there 

are also an interstate gas pipe line.and two interstate gasoline lines 

crossing Harper County. The gas line crosses the c0unty dia~onslly 

in a northeast d.irection. One of the gasoline lines extends in e. north­

east airection through the !!0rthwestern ccimer of the C')unty. The other 

crosses the C()unty in a north-south direction near the eastern edge. 



IL 0 POOLS .. 
' ... ~ ,., 

No. 
. 

tJJ . ,; -
Pool and llrea Ou.mu.ia ti ve 1 Add.ed End 1941 Average 1 Wells Gravity . 
Location !Acres Prod to 194o 1q41 Total Daily Prod Prod. ProducillR' Zone Depth (degrees :Bawne) 

. 
Barber County 

L alee City 
44,150 55,665 Sec. 7, T. 31 S., L60 11,515 37 1 Viola ll-; 435 4J' ~,; 

R. 13W 1 Arbuckle 4,657 

Medicine Lodge --
Sec. 15, T~ 33 s., 80 43,000 2~-063 45,043 41 Misener 4,845 34 
R. 13 W. . 
Whelan 

"Chat" Sec. 32, T. 31 S., l,00C 34o,ooo 217,247 558,047 198 18 4,355 36 
R. 11 W. 

Kingman-Pratt 
Counties 

Cairo 
Sec. 7, T. 28 s., 16o 9,500 31,638 41,138 25 4 Viola. 4,267 25 
R. 11 W. 

,., 

Iuka 
Sec. 11, T. 27 s., 200 78,300 56,317 134,617 95 6 Simpson 4,292 38 
R. 13 W. 1 Arbuckle 4:,354 

Cunningham 
~.204,689 508,184 76 36 Sec. 30, T. 27 s. t 2,712,873 790 Lansing 3,390 

R. 10 W. Viola ·~,925 
Simpson ·;,05~ 
Arbuckle 4,,09 

~ County 

Abbeyville 
Sec. 24, T. 24 s., 150 372,817 35,891 4o8,708 70 8 Lansing 37 
R. 8 W. 



(~ - OIL POOLS page 2 ' . ' , .. - No~ ·~.:.:.::· .. 

Pool and Loce,t ion 1rea ~,,,,.,, a ti ve Mded Total Average Wells Producing Zone Depth Gravity . 
Acres .,rod·; to '.19llo · · -191u·- · · - ·End 194r ..... ·- D"aUfti?rod ·- ?ro·d;· ..... , .. - - ,...__, ..... •-. , ..• -~ ~ ~ T - ~ (degrees :Baunie 

' 
Reno Oountj 
(continued 

:Burrton 
Sec. 23, T.· 23 S., 7,14o 30,575,715 ;~, 2--~2J;135 33,098,850 7,153 475 Mississippian 3,266 42 ., .i t 

R. 4 w. Bunton 3,583 
Simpsdln 3,723 
Arbuckle 3,775 

Hilger 
26 s., 31.Jo 1,763,432 274,208 1,977,64o 693 4,062 Sec. 16, T. 32 Viola 38 

R. 4 w., 

Lerado 7 

Sec. 11, T. 26 s., 530 2.oss,056 257,368 ?,345,424 724 32 Lansing 3,535 36 
R. 9 W. Viola 4,128 

Yoder 
Sec. 34, T. 24 s., 500 69,100 3,100-• 72,200 6 Mississippian 3,450 36 
R. 5 w. 

Sedgwick County 

Oe.tville 
Sec. 18, T. 28 s., 4o 10,000 1,4o0*• 1 Simpson 3,489 45 
R. lE. 

Robbins 
Sec. 20, T 28 s., 56o 2,gs9,469 77, 700-• 2,967,169 298 55 Mississippie.n 3~'990 44 
R. 1 E. 

Sumner County 

Anness 
36,700 Sec. 2, T. 30 S., l.l() 7,109 43,so9 1 Simpson 4,394 

**Added in 191.to 
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~ .. , .. OIL POOLS nage 3 

..... . . .. No • 
Pool and Area Cumulative Added Total Avera.ge Wells Gravity 

. 
Location· . . .. Acres ·Prod·· to ·l 91.io 1941 -- · · -- -En.d·1941 .... Daily Prod Prod. Producing Zone Depth (degrees :Bau.me) 

Sumner Oou.nt,l 
(continued) . 

Caldwell 
Sec. 17, T. 35 s., 16o 1,817,950 66,600 1,884,550 4 Simpson 4,765 46 
R. 3 w. 
Churchill 
Sec. 25, T. 31 s. t' 1,000 1s,321 ,Goo 156,200 1s,477,soo 63 Stalnaker 1,820 37 
R. 2 E. 

Latta I 
I 

Sec. 9, T. 30 s. t 200 62,250 96,582 158,832 _15 Lansing 3,042 1'o 
R. 2 w. Kansas City 3,200 

Oxford 
Seo. 23, T. 32 s., 800 14,283,200 56,010 1,433,210 4o Stalnaker 2,020 37 
R. 2 E. Layton • ••••• 

i 
" Arbuckle 2,890 

I 

Oltf'ord, West ! 

Seo. 17, T. 32 s., 16o 4ss,1'oo 12,600--• 3 .Arbuckle ••••• • • 
R. 2 E. 

Pe.dgett 
i I ,3,474 Sec. 23, T. 34 s., 1,800 1,903,700 69,000 1,972,700 20 _MissiBSippian •• 

R. 2 w. 

Rutter 
MissiSBippian Sec. 21, T. 33 s., l.io 46,425 11,464 57,889 2 3,315 •• . 

R. 2 E. 
I 

Vernon, North ! 
251,005 l Sec. 15, T. 35 s. t 200 217,150 33,855 5 Missi sstppia.n 3,443 •• 

R. 2 E. 
I 

••Added 191'o 



OIL POOLS page 4 
~ ' ' No. 

Pool And Area Oumulative Added Total Aver:>,ge Wells Gravity 
Location Acres Prod to 19!.io 1941 End 1941 Daily"Prod Prod. Producing Zone Depth ( degrees :Baum~) 

Sumner O)tz 
(continued 

Wellington 
1,160 4,474,793 334,900 4,809,693 3,655 41 Sec.,~. T. 31 s., 1,351 97 Mississippian 

R. 1 W. 

Zybe. 
~ 6,129 S~son 3,866 41 Sec. 7, T 30 S., 11,800 17,929 1 

R. 1 E. 



COMMERCIAL GAS POOLS WITHrn A RADIUM OS FIFIY MILES OF HABPER, KANSAS 

Ownu.lative (M. cu. ftl No. 
Pool and Area Prod to 1940 Added Wells 
Location Acres ( M. cu ft) 194o Prod. Producing Zone 

• 
:Barber County 

Medicine Lodge 
Sec. 13, T. 33 s.' 6,~o 44,113,oso 7,675,958 34 Mississippian 
R. 13 W. 

Klngman-Pra.tt 
Counties 

Cairo 
Sec. 7, T. 28 s., 12,000 20,459,515 11,934,153 'l.J.4 Viola 
R. 11 W. 

\fa.rd 
Sec. 11, T. 26 s., 
R. 12 W. 

Discovered in 1941. Daily pr~ential 2,500~000 cubic feet gas. 
; 1 ~r,,, Viola 

Preston . . I 
Sec. 16, T. 26 S., 
R. 11 W. 

Discovered in 1941. · Daily potentieJ. 12,000,000 cubic feet gas. · 

~ Count)! 

:Burrton 
Sec. 23, T. 23, s. 5,000 
R. 4 W. 

Yoder 
Sec. 34, T. 24 s., 500 
R. 5 W. 

Sedgwick Ooun ty -----

1' 

i 

41,597J964 

•••••• 1: ..... 

I 
Derby 
Sec. 32, T. 28 S., 
R. 2 E. 

16o (Abandoned) I 

I 2 Viola 

Mississippian 

471,285 , 4 Mississippian 

i 

' I 
I 
l 3 

I 
Stalnaker 

f 

Depth 

4,455 

4,27s 

4,320 

4,339 

3,1!02 

2,?.15 



Pool and. 
Location 

~er County 

Wellington 

Area 
Acres 

G.As POOLS 

Ownulative 
Prod to 1914() Add,1( 191.io 
(M. cu. ft.) (14; cu. ft.) _., 

Sec. 33, T. 31 S., 1,200 •••••••••• 639,go9 
R. 1 W. 

Padgett 
Sec. 23, T. 34 s., 1,000 
R. 2 E. 

•....•....• ........• 

page 2 -- ... .:.: 

No. 
· Wells 

Prod. Producing Zone Depth 

47 Mississippian 3,655 

•• Mississippian 



------·-· 

.. 'I-:~ ~ County 

Wellington 
Sec. 33, T. 31 s., 1,200 .......... 639,so9 47 Mississippian 3,655 
R. 1 w. 

Padgett 
Sec. 23, T. 34 s., 1,000 • • • • • • • • • • • . ........ •• Mississippian 3,474 
R. 2 E. 



S.ALT 

Salt beds ranging in tote.1 thickness from Oto 500 feet underlie the 

Harper aree.. The depth to the top of the salt ranges from 200 feet in central 

Sumner county to 1,500 feet in eastern ~arber county. The depth to the top 

of the salt in the immediate vicinity of ~er is approximately 800 feet. 

The salt in this area is a continuation of the deposit. that underlies 

most of the central part of Xa.nsas. Salt is extracted both by min!M methods 

and by solution methods at. several places in th,ecentral part of the sta.te. Un­

doubtedly salt of workable thickness and equal in quality to: that now mined 

at Hutchinson and ?ther places to the north exists in the vicinity of Harper. 

The thickness of the salt deposits through tout Kansas is shown on the accompa.IlY'-

ing map. 

VOLCANIC ASH 

The only volcanic ash known to occur in commercial quantities in the 

Har,per area. is in two deposits about two miles east of Anthony. !l!he larger of 

these deposits was at one time mined by the Pumicite Company, but no production 

is reported from this mine for 1941. The second deposit is a short distance 

east of the other, and is very mu.ch smaller. 

The greater part of the volcanic ash mined in Kansas goes into variou.s 

types of abre.sives, particularly in cleansing and polishing agents such as me­

chanics• soaps and kitchen scouring powders. There are other important uses for 

volcanic ash, but most of these uses have been but slightly deyel0ped. One very 

practical application is the par~lel substitution of volcanic ash for cement in 

concrete mixtures. As mu.eh as fifty percent of the cement may be replaced by 



,, 
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the ash without decreasing thi ultimate'strength. The density and resistance 

to the penetration of water is increased by the use of ~olcanic ash in the cor­

rect proportions. VolcP..nic ash was su:.ccessfully used in the construction of 

a dam across the Niobrara river at Valentine, Nebraska. 

GYPSUM 

The most important area of gypsum deposits in Kansas lies in Barber, 

Comanche and Kiowa counties. Its eastern margin is about 4o miles west of Har­

per. The ~P• that accompanies this report, shows its location. 

h:~ Gn,swn is hydrous caJ.cium sulfater·(CaSC¾• 2R20). The mineral calcium sul­

fate without water is called anhydrite. Qn>swn occurs as a sedimentary rock, 

as stringers or in veins, or as disseminated crystaJ.s in other rocks chiefly 

shales. In the Southern Kansas gypsum area, in :Sarber and neighboring counties, 

there are three important beds of "rock gypsum" much of which is sufficiently 

pa.re and dense to be known as alabaster. The iower bed is the Medicine Lodge 

gypsum. It is 30 feet thick in the mines near Sun City and this thickness is 

fairly constant aJ.ong a line extending from Sun City to se~thwestern Woods 

county, Oklahoma. About 20 feet higher is another bed, thin in :Sarber county 

but about 20 fPet ·thick in eastern Comanche county. This upper bed is the Shimer 

gypsum. About half w~ between these two J}lassive gypsum deposits, in southeast­

ern Comanche county, is a thinner deposit called Nescatunga gypsum. 

G),psum both in the raw and calcined states is useful. :Raw gypsum is used 

as a retarder in Portland cement, a.a fertilizer, as filler in paints and papers, 

as a base for insecticides, and as a mild abrasive in tooth pastes and powders. 

Calcined gypsum is used in ma.king cements and plasters and in making fabricated 

building materials. 

Plaster of Paris is ma.de by calcining gypsum until only a part of the water 

8 content is driven off. Gypsum cements are calcined products to which fillers 



and e:xtenciers are ada.ed. Fa-oricatec.. gypsum pr•)ducts includ.e wallboard, 

til~s. blocks, etc. Both gypsum plasters and fabricated forms are ex­

cellent heat and sound insulators. KeBne 1 s cement is made by calcining 

gypsu.'111 to red heat end recalcining after alum solution is added. The 

product sets slowly into a hard material that resembles marble. Plaster 

of Paris is used in making molds in pottery and metal plants, relief work 

on walls anc. ceilings, making beds for polishing plate glass, and in sur­

gical and dental work. 

A gypsum mill has been- operating at Medicine Lodge for many years • 

.Raw gypsum is mined near Sun City and shipped by rail to the Medicine 

Lodge •ill where it is processed into high grade materials. Keene's cement 

is one of the products ma.de at Medicine Lodge. The Medicine Lodge gypsum 

bed is probably the source of the best material in the United States for 

making Keene's cement. 

Although it is known that some distance below the surface of the 

land these gypsum beo.s are represented by beds of anhyd.ri te, a material 

that can not be used readily for the purposed mentioned above, the supply 

of readily workable gypsu.'111 in the Medicine Lodge area is so great that it 

is virtually inexhaustable. 

CLAYS .AlfD SHALES 

Clays and shales are the rmr materials from which a variety of 

products are manufactured. Tnese products include building materials 

such as bricks and hollow tiles; pottery, stoneware, and refractorie.s. 

There are very few areas a.s large s.s the one i!lcluded in this re-oort which 

do not have some type of clay which can be maa.e int::> c~nrnon bricks, and. 

clays capable of being fired t, hard. red facing bricks are not at all un­

common. However, white to buff firing clays which can be manufactured into 

pottery or firebricks are rather rare, and are likely to be found only in 

thin beds in restrictea. areas. 

'...:he value of raw !!laterials f~r tile manuf actu.re of clay -pro6.ucts 



cannot be certainly determined without mRking the standaru ceramic tests 

which simulate the actual manufacturing processes of drying and firing in 

a kiln. No i:>nch tests ha.ve been ma.de for samples ta.ken. in the Harper area. 

However, samples from the Ninnescah shale, which crops out in Harper c,:mnty, 

have been taken from these same beds where they extend northward into 

McPherson· county, near Johnstown. Several of these shales proved to be 

satisfactory for the manufacture of co!D!llon bricks and a few thin beds fire 

to cream and buff colors, and can be ma.de into light-colored face bricks 

if sufficient care were taken not to overfire them. 

In general, the forming and drying properties of the shales tested 

were excellent. However, most of them contained a high percentage of 

fluxing materials s~ch as calcium carbonate snd magnesium carbonate. For 

this rea2on the temperature of fusion of the shales is far below that re­

quired for fireclays, and the vitrification range is abnormally short. 

Clays or shales with a short range of vitrification require very closely 

controlled temperatures for firing, inasmuch as they remain open and porous 

in texture to near their melting point. A brick which is to withstand ex­

posure to the weather must be fired to a temperature hieh enough to re­

duce the porosity, yet below the fusion point. lf the lowp porosity 

tem~ers.ture and the melting temperature are very close together the danger 

of overfiring or underfiring is great. 

It is not safe to assume that the Ninnescah shale of McPherson county 

is identical 'in quality to the Ninnescah shale in Harper county. Also it 

is possible that the rather limited vertical range which was sampled in 

McPherstm is not completely representative of the whole formation. It 

is possible that these shales in Harper C'.)unty are of somewhat !)Oorer 

qu.a.lity than those in McPherson county, but they may be much better, and 

it seems certain that some of the shales in Harper or adjacent counties are 



suitable for some of the more wiciely useci ceramic mEtterials such as 

buildi]')g tile a.nc.. reci brick.-

S.AlW; !iP.AVEL~ .tJ-ID OTIIDR ST0FE 

As indicated cr1 the accompanying map, sand and gravel are E1.vail­

able in wiciely scattered areas in the region surrounding Harper. De­

posits are present, and many are being worked along most of the streams 

in the area. Several commercial s.and boats are in oneration along 

Arkansas and NinnescEUV rivers in southeastern Sedgwick and in northeastern 

Sumner county. Sand and gravel suitable for all their common uses are 

present in practically unlimited a~ounts withim a short distance from 

any point in tne area discussed in this report. 

Limestone is not· plentifu.l in this area. However, according 

to Mr. Rufus Kirk, county engineer of Sumner county, limestone quarries 

that a.1·e worked interrni ttently are loccted. in sec. 36, T. 31 S., R. 2 E, 

secs. 5 ana. 15, T. 32 s., R. 3 W., and in sec. 14, T. 35 S., R. 3 W. 

OIL FIELD 'BRIJJES AS A POTENTIAL SYJRCE OF M.AGFESlllM 

Attentil)n is called to the strategic position of magnesium among 

essential war materials. This metal is used in making tracer bullets 

anci shells and varirro.s types of signal flares, photographic flash bombs, 

etc., but its greatest usefi,;_lness is, no· doubt, as S...'l ingredient in alloys 

with aluminum. It is reported the,t if sufficient magnesium can be ob­

tained it will be extensively used in airplane manufacture. Captured 

German planes show tha.t it is being used by the enemy. 

l.:flgnesium is one oi the most abundant metals. It is a part of 

many rocks. 1 ts cr:impounds occur in sea wEtter, in meny ;'!linersl springs, 

and in cieep brines. The :rnet&l, however, does not occur native. That 

is, it is not founa. in the .free or metallic state. Ocean we,ter conte,ins 

about Q.14 per cent magnesium. 

Analyses of vcrious Ksnsas oil-field brines show that the mag-

nesiu:n content of several. oil filleu. w&ters in sever1;..l times thr-t 0f 



ordinary ocean water. In one ce.se. in a water se.'llple from ~he Cunning hem 

fiela in Kingman county, the magnesium content is 0.869 per cent. This 

is, however, an unusually high magnesium con.tent, although many examples 

ranging from 0.3 to 0.5 per cent are not unusual • 

.l.i.i.agnesium is being produced in two places in the United Ste.tes. 

It is being extracted. from well waters in Michigan and from sea water at 

Freeport, Texas. 1 t is reportec. that the Freeport plant treats daily 

500,000,000 ga1lons of water snd annually produces 75,000 tons of magnesium. 

The Geological Survey expects soon to have·figures showing the 

0:pproximate amounts of water of high me.gnesium content that is available 

in various oil fields. F1·om data at hand it is clear that brines with 

magnesium content from 4 to more than 6 times that of ocean water are 

available in various parts of Kansas. 

Slaked lime is used in an early step in the ~rocess of e,:tracting 

magnesium from brines. Treatment with lime brings about the preci~itation 

of magnesium hydroxide. Treatment of magnesium hydroxide proa.uces magnes­

ium chloride. These steps precede electrolysing. Kansas limestone and· 

chalk deposits are readily available for making lime, and salt for making 

hya.rochloric acid is abundant in ceri.tral and southwestern Kansas. :i:here 

is an abundance of natural gas, i~ s~uthwestern Kansas, that can be used 

as fuel for processing. 

It has been s,:iggestea. that several small plants, for the partial 

completion of the magnesiu~ extracting process, might be msQe in ~sas 

and other Mid-Continent states, snQ thet the process be completed in a 

central -plant located. at a place where che~p electricity is e.vailaule. 

The possible extraction of mat;nesium from oil-fielQ brines is af special 

interest because it may be fi ,eans of converting into E.. valuable minP-ral 

~ resou1·ce a by-product of the petroleum industry that heretofore has been 



.. j 

regard.ed only as an e:.pensive, deletarious waste. 

'.L:he st,?ne corral 6.olomite, which crop out in nnrthee.stern King­

man county may prove to be a workable low grade m68nesium ore. The 

Geological Survey is now making analyses of this rock to determine its 

magnesium content. 



MEMOWJDUM IN REGARD TO GROUND-WATER SUPPLIES AVAILA..BLE 

WITHIN A RADIUS OF 25 MILES OF THE CITY OF 

HAP.PER, KANSAS 

:By Stanley Vi. Lohman• 

S:)UP.CE OF DATA 

In July and August cf 1941, an investigation was made of the 

geology E.nd ground-water resources of Barber county, Kansas, by the 

State Geological Survey of Kansas and the United States Geological 

Survey, with the cooperation of the Division t,f Sanitation of the 

Kansas State Boa.rd of Health and the Division of Jater Resources of 

the Kansas State :Board of .Agriculture. Information on water supplies 

in Barber county given below was supplied by Frank Byrne, the geologist 

who maa.e the investigation. No ground-water studies have been ma.de in 

Harper, Sumner, or Kingman counties by the cooperating State and Fed­

eral. agencies. Informe.tion on ground-water supplies in tre vicinities 

of Harper, Anthony, Corwin. Norwick, and Mayfield was kindly supplied 

by R. O. Josli,n, president of the Layne-Western Co., Kansas City, Mo. 

Information on public water s\;.pplies at Harper, Anthony, Kangman, Hazle­

ton, Attica, Conwa:y Springs, Argonia, and Sharon, was obtained by :Bru.ce 

Latta anci Tha.ci. l1icLaugnlin, froTD. data in the files of the Di vision of 

Sanitation of the Kansas State Board of Health, at Lawrence. 

WATER-EEARING FORMATIONS 

The geology of the area surr,"'u.nding Harper is shown on the -

accompanying Genlogic MaD of Kansas, ii:sueci by the Sta.te G-eologicsl 

Survey in 1937. 

The area colored blue anci labled Pee is underlain by +0latively 

* Fecieral Geologist in charge of ground-water investigations in Kansas 



imperr!lea:ble l'ed shale e.nd a.ssocia,ted roclcs. 'these rocks yield only small 

supplies of ve1·y hara. we.ter to wells, an;.. d.0 not supply sufficient water 

for industritl use. 

The area. covered by horizontal orange lines anci le,beled Tm is 

underlain by older stream deposits of silt, send, ana. gravel. In western 

Kansas these deposits are thick and yield large supplies of water. In 

:Sarber, Kin.5f11an, ana. Harper counties, however, these deposits are rela­

tively thin, and most of tbe ground water drains out through springs and 

seeps along the eastward and southward facing escarpment. In these counties, 

therefore, the 6..eposits under consideration in general cannot be counted 

on to supply quantities of gr1und water la1·ge enough for use by defense 

plants. 

'l'he areas stippled in. orange and. labeled Q,t, Oal, or Ods, are 

und.erlain by t:1in stream and wind-laid deposits of clay, silt, sand, and 

gravel. :i:bese cieposits are younger and. lie top::>gra.phically lower than 

those describeci in tne ~receding ~aragra~h. The deposits contain beds 

of water-bearing sano. ana. gravel, an6.. range in thickness from less than 

30 feet to about 80 feet. Wells in these deposits supply most of the 

cities in the area, as described below. 

LOCAL WATER SUPPLIES 

The city of Anthony derives its wa.ter supply 

from several shallow dug and drilled wells in the alluvium of Bluff creek. 

'i'hp. alluviUlll is less than 30 feet thick in m0st places, and ind.iviciual wells 

yield only about ::iO gall::>ns a minute. 'the water contains 254- parts per 

million of ha.rd.ness (most of wnich is carbonate r.1.ardness), 49 ua.rts of 

chloricie, anci less than 0.1 ~art of iron. 

Argonia 'l1he city of A~onia is supplied from 2 drilled 

wells situated about a quatter of a mile north of the city. The wells 
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are 50 feet deen and 8 inches in ciiameter. Each well yields 75 gallons 

a minute (a raw-down not known). '.L:he water ha.s a hara.ness of 175 parts 

per million, and contains ?Tactically n0 chloride or iron. 

Attica The city of Attica is sup9lied from 4 cirilled 

wells situated northeast of the city. The wells penetrate from 40 to 

50 feet of alluvium. Each well yielcis 125 to 170 gallons a minute. 

1·he city uses about 2,000,000 ga.11:,ns a month and also supplies 3,000,000 

gallons a month to the railroad. :.i.'b.e wells do not supply. sufficient water 

at all times 1 however, and the city has considered developing a surface-
. . ' ' 

water supply. The well water has a hardness of 261 parts per million 

(most of which is carbonate hard..11ess), contains 45 :parts of chloride, and 

0.13 pa.rts of iron. 

Conway S-ori~ Conway S~rings is supplied from 9 wells 

s1tuated at the western ed.B;e of the city. The wells a.re about 40 

feet cieep. Generally only 5 of the wells are used. The supply is 

rated at 300,000 gallonsr-a day. The water has a harciness of only 

71 parts per million, ana. con ta.ins very little iron or chloria.e. 

Corwin -- Several wells at Corwin owned by tre ETll!)ire Company 

are about 30 feet dee~. Each well yields about 100 gallons a minute 

from the shallow e1luviUJ"D. 

Haroer ·..:he city of Harner derives its supply from 3 a.rilled 

wells near the power plant west of the city. Two af the wells are 45 and 

54 feet oeep, are 24 inches in diameter, and yield.250 and 300 gallona a 

minute. res?ectively. The new well drille6. in 1940 is 81 feet dee~. anu 

when testea. it yielcieo. '±50 gallons a minute with a draw-a.own of only 9 

feet after pu.,;iping 24 hours. ~'he screen anci casing have a diameter of 

24 inches, and are gravel-packe~ to a diameter of 48 inches. 1he static 

water level in this well is 30 feet. The well penetrates 36 feet of water-
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bearing gravel and. san<i, but owing to the disc-:mtinuous natu.re of the 

oens, it was necessary to :r,,u.t a.own 10 test holes before selecting the 

site for the well. Accorciing to R. O. Joslyn, the new well woula. yield 

?00 gallons a. minute or abJut 1,000,000 gallons a day. The water has a 

hardness of about 250 parts per million, contains 26 parts of chloride, 

and only 0.02 parts of iron. 

Hazleton T~e city ~f Hazleton is eu?plied from one dug 

well about 23 feet deep. rhe well has a static water level of almut 

15 feet, and delivers 55 gallons a minute. :t:be rate capacity of the 
' . . . 

system is 70,000 gallons a day. A test well·drilled near Hazleton nene­

tra.ted sana. and gravel between the d:ppths of 7 find 43½ feet. The water 

conta:ins 385 parts per million of hardness (mostly carbonate hardness), 

47 parts of chloride, and 0.19 parts of iron. 

King~an -- The city of Kingman is su~plied from springs, 

but also has 5 a.rilled. we:'_ls for emergency use. The wells &re 50 feet 

deep. In 1933 the aggregate yield of the 5 wells was ".lnly 300 gallona 

a minute. The geologic source and chemical quality of the well water is 

not known. 

Norwich The city of Norwich is supplied. from 2 gravel-

walled wells situated northeast of the .city. Each well is about 9-2 

feet a.eep and is pumped at the rate of 100 gallons a minute. According 

to R. O. Joslyn, one of the wells we.s tested a,t 150 gallons a l!linute 

with a draw-6.own of 8 feet, ana. probably woulci yield as much as 400 

gallons a. minute. The water has a hardness of only 75 parts per million, 

an<i contain£ negligible amounts of chloride and iron. 

Sharon The city of Sharon is supplied from one gravel-

walled well situated. east of the_ city. It is 41 feet deep an<i yiela.s 

100 gallons a minute. Pumping at rates higher than this causes sand 



to enter the well. The water ha.s e haro.ness of 293 parts per million. 

(chiefly carbonate hardness), contains 42 parts of chloride, and 0.12 

part of iron. 

According to the available data, the area in the vicinity 

of Harper ena. areas north and east of Harper appear to be the most 

pro~ising localities for the development of ground-water supplies for 

national defense plants. In these areas it should be possible to 

develop as mu.ch as 5,000,000 gallons a day-continuously, and possible. 

somewhat larger suvplies would be available for a period of a. few 

years during the present emergency. It might be possible to develop 

compa.ra.ble supplies elsewhere within a radium of 25 miles from Harper, 

but confirmatory data are la.eking. 

Supplies o~ fr~m 100,000 to possibly 1,000,000 gallons a 

day probably could be developed at favorable localities underlain by 

thick beds of pervious alluvium. A continuous··supply of 100,000 

gallons a day or more probably could be developed along the :Sa.rber­

Harper county line, about a mile north of u. s. Highway 160. 

Considerable test drilling should precede sny attempt to 

develop lcc.rge supplies of gr6und water. in this general area. If 

favorable areas are found in test drilling, one or more properly con­

structed wells should be put down in each area 81.!.d pumped continuously 

for from one week to a month. in order to determine the adequacy of 

the su:pply under conditions of heavy pumping. 
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