KANSAS GEOLOGICAL SURVEY
OPEN-FILE REPORT 42-4

MINERAL RESOURCES AND GROUND WATER SUPPLIES OF THE HARPER
AREA AVAILABLE FOR NATIONAL DEFENSE INDUSTRIES

Prepared By

Members of the staff of the Geological Survey,
University of Kansas

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




MIKEEAL RESOURCES AWD GROUND WATZR SUPPLIES OF THE HARPER AREA

AVAILABLE FCR NATIOWAL DTEFENSE IIDUSTRIES

0il and gas

Salt

.lecanic ash

Gypsum

Clays and sheles

Sand, gravel znd stone

0il1 field briﬁes 28 a potential source of magnesium

Ground-water supnplies

Report prevared by members of the staff of the Geological Survey,
University of Kansas, Lawrence.

¥zreh, 1642

u

e
3



Ol1L AND GAS

lHarper County is well situated with respect to an abundance of
Kanses produced oil end gas suitable for fuel, refining, or extraction
of essential refinery by-oroducts. Although it is not yet numbered
among those counties which produce oil or gas in commercial amounts,
there are in Kansas, within a radius of 50 miles of the city of Harper,
twenty-four commercial oil pools and six commercisl gas vools. In
addition, two new gas pools were discovered during 1941 for which annual
production statistics are not avaﬁlable.v Pertinen£ information re-
garding the production from these 9il anc gas pools is included in
the accompanying tables. .

The data contained in the tables are taken from the most re-
cent information available. They &are not complete for some 0il pools
because 1341 production dats for a few smeller unprorated pools have
not been published separately. Ipn those cases the annual oproductinon
for 1340 has been substituted. |

| zeference to the tables will ghow that even under the present
strict method of proration these »20ls have produced in excess of five
million barrels of oil pér year. This figure cﬁuld have beeﬁ apovrecisably
exceeded had there been sufiicient cemand for oil.

Two of the ges pools, the kedicine Lodge 1»o9l ana the Cairo
pool, are numbered smong the most oprolific producers in Kensas. Pro-
ductisn in these pools during 1940 was 7,675,958,000 cubic feet an& -
11,934,153,000 cubic feet of gas respectively.

In sédition to the above immorient local sources of fuel there
are also en interstate gas nipe line and two interstzte gasoline lines
crossing Harper County. The gas line crosses the county diagonslly

in & northeest direction. One of the gasoline lines extends in a north-

east dairection through‘the northwestern commer of the county. The other

crosses the county in a north-south direction near the eastern edge.
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0IL POOLS

Ral

b, No. .

Pool and ‘J ea Pumlative Added End 1911 Average " Wells : Gravity .
Location cres | Prod to 1940 194 Total Daily Prod Prod, | Producing Zone | Depth (degrees Baume)

Barber County |
Leke City .
Sec. 7, . 31 S., Wiso 1,150 11,515 55,665 37 1 Viola Wi L35 L R
R, 13W -1 Arbuckle 4,657
Medicine Lodge _
Sec. 15, T. 33 8., 80 43,000 2,063 45,043 In Misener 4,8u5 3N
R, 13 W,
Whelan 0
Sec. 32, T. 31 S.,/1,000 340,800 217,247 | 558,047 198 18 Chatt 4,355 36
R. 11 W.

Kingman-Pratt

Counties
Cairo _
Sec. 7, T. 28 8., |160 9,500 31,638 41,138 25 4 Viola 4,267 25
R, 11 W, :
Tuka _ '
Seec. 11, T. 27 8.,}200 | 78,300 56,317 | 134,617 95 6 Simpson ,292 38
R, 13 V. : 1 Arbuckle lg, 354
Cunningham . ' |
Sec. 30, T, 27 S., P, 204, 689 508,184{2,712,873 790 76 Lansing 3,390 36
R, 10 W, Viola 3,925
Simpson 05
Arbuckle 4,09

Reﬂo'Countz
Abbeyville
Sec, 24, T. 24 S,.,]150 372,817 35,891 108,708 70 8 Lansing 37
R, 8 VW, :
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- OIL POOLS page 2

Pool and Location krea Cumilative nﬁdded Total Average Wells | Producing Zone | Depth Gravity
- |Acres Prod té IgHO fI9WLT " End 19MI T DELryiprod T Prod. T TTTTTT 77T |7 7T (degrees Baure
Reno Count
continued§
Burrton '
Sec, 23, T. 23 S.,| 7,140 30,575,715 7.} 23523,135 | 33,098,850 { 7,153 475 | Migsissippian | 3,266 L.
R, 4w, ' Banton 3,583
Simpsén 3,723
Arbuckle 3,775
Hilger _
Sech 16, T. 26 8.,] 340} 1,763,432 274,208 | 1,977,6k0 693 32 | Viola L,062 38
Ro wo’ :
Lerado 7 , : ‘
Sec, 11, T. 26 S.,| 530| 2.088,056 257,368 | 2,3u5,L2k 724 32 | Lansing 3,535 36
R. 9 W, Viols h,128
Yoder
Sec, 34, T, 24 S, 500 69,100 3,100%#* 72,200 6 Migsissippian | 3,450 36
R. § W,
Sedgwick County
Oatville
Sec. 18, T. 28 S., 4o 10,000 1,l4o0ow* 1 Simpson 3,489 45
R. 1E, ' -
Robbins '
gec. go, T 28 S., 560 2,889,469 77, 700%* 2,967,169 298 55 Mississippien | 33090 4y
. 1E,
Sumner County
Anness
Sec. 2, T, 30 §., Yo 36,700 7,109 43,809 1 | Simpson 4,394

**Added in 19hO



&P | OIL POOLS page 3
: 1 - ‘ o No. -
Pool and Area | Cumulative Added Total Averasge Wells : : Gravity .
Location - - - Acres| ‘Prod to-1940f 19Wa---- 1"End 1941 - | Daily Prod | Prod. Producing Zone | Depth | (degrees Baume)
Sumner County
(continued)
Caldwell .
Sec. 17, T. 35 S., 160 1,817,950 66,600 | 1,884,550 L Simpson I, 765 u6
R, 3 W, ‘
Churchill
See. 25, T, 31 S.,! 1,000 | 18,321,600 156,200 | 18,477,800 63 Stalnaker 1,820 37
Ro 2 E. :
Latta
Sec. 9, T. 30 S., 200 62,250 96,582 158,832 15 Lansing 3,0U2 Lo
R, 2 VW, Kansas City 3,200 :
Oxford , : .
See. 23, T. 32 8., 800 | 14,283,200 56,010 | 1,433,210 4o Stalnaker 2,020 37
R, 2 E, - Layton csaose
Arbuckle 2,890
Oxford, West : ;
Seec. 17, T. 32 S., 160 488,400 | 12,600%* 3 Arbuckle ceses e
R, 2 E, . !
Ppdgett
Sec. 23, T. 34 s.,/ 1,800 | 1,903,700 69,000 | 1,972,700 20 | Mississippiaen | 3,47k .
R, 2 W, ' ,
Rutter - .
Sec, 21, T, 33 S., o 46,425 11,464 57,889 2 | Mississipplen | 3,315 .
R, 2 E, . :
Vernon, North . .
Sec. 15, T. 35 8., 200 217,150 33,855 251,005 5 Mississinpian | 3,4U3 .

R, 2B,

**Added 1940



\.:Ji’ | L OI‘;. POOLS page 4 Yo |
Pool and Area Curmlative | Added Total Avernge Wells Gravity. .
Location Acres | Prod to 1940| 19w End 1911 Daily Prod | Prod. | Producing Zone Depth | (degrees Baume)
Sumner County
(continued)
Wellinéton _
Sec., 33, T, 31 S.,| 1,160 4,47k, 793 334,900 4,809,693{ 1,351 97 Mississippian | 3,655 Iy
Rc l wo ) ' .
Zybe _
Sec. 7, T 30 S., 4o 11,800 6,129 17,929 1 Simpson 3,866 i}

R‘ 1 E’




COMMERCIAL GAS POOLS WITHIN A RADIUM OS FIFTY MILES OF

HARPER,

RANSAS

Cumilative | (M, cu, ft} No.
Pool and Area |[Prod to 1940| Added Wells |
Location Acres [( M, cu ft) 1940 Prod. | Producing Zone | Depth
Barber County
Medicine Lodge
Sec. 13, T. 33 S.,| 6,400 (44,113,080 | 7,675,958 7Y Mississippian | 4,455
R, 13 W, .
Kingman-Pratt

Counties I

Cairo ' 4
Sec. 7, T. 28 S., [12,000 |20,459,515 (11,934,153 L Viola 4,278
R, 11 W,
Ward y o
Sec. 11, T. 26 S., | Discovered in 1941, | Daily psfential 2,500,000 cubic feet gas.
R, 12 ¥, 1 V' »jViola 4,320
Preston . . . : : .
Sec. 18, T. 26 S.,| Discovered in 1941, ! Daily potentisl 12,000,000 cubic febt gas.
R, 11 W, ‘ _ 2 Viola 4,339
Reno Countf
Burrton ;,.
Sec. 23, T. 23, S.| 5,000 [M1,597,964 | 1,674,815 52 Mississippian | 3,298
R. )-'- W. B i ;’:
Yoder '
Sec. 3]4‘, T. 2"" S. ' 500 esessetr e )4’71,285 . "" Mississippian 3,"‘02
R. 5 w‘ . -
Sedgwick gou.ntx
Derby ; '
Sec. %2, T, 28 S.,| 160 |(Abandoned) b3 8talnaker 2,215

R. 2 E,
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84S POOLS  page 2
Cumlative / No.
Pool and Area |Prod to 19U0| Added 19ko : " Welle
Location Acres [ (M, cu. ft.) /(_1@.-“ cu. £+6.) Prod. |Producing Zone |Depth
Wﬁ?ﬁ.w_ .
Sumner County
Wellington
Sec. 33, T. 31 S., [1,200 | .......... [639,809 47 Mississippian | 3,655
‘R, 1 W, ‘ _
Podgett _ , .
Sec. 23, T. 34 8., [1,000 [ eovveceoses |ooacenace .o Mississippian 3,474
R. 2 E. .




Wellington
Sec. 33’ T‘ 31 s.,
R, 1 W,

Padgett
seco 23! To 3’+ S.|
R. 2 E,

1,200

1,000 .

G0 sosecse

oo 000060000

639,809

oo ®ss20a 9

7

Mississipplan

Mississippian-

3,655

3,47k




SALT

Salt beds ranging in totsl thickness from O to 500 feet underlie the
Harper ares. The depth to the top of the salt ranges from 200 feet in central
Sumner county to 1,500 feet in eastern Barber county. The depth to the top
of the salt in the immediate vicinity of Eerper is approximately 800 feet,

The salt in this area is a continumation of the deposit. that umierlies
most of the central pa.rf of Kansgas. Salt is extracted both by mining methods
and by solution methods at severa.'l. places in theoentra.l part of the state. ﬁn—
doudbtedly sa.lt of worka‘ble thickness eand emal in quality to. that now mined
at Hutchinson and other places to the north exists in the vicinity of Harper.
The thickness of the salt B.eposits throughiout EKansas is shown on the accompany-

ing map,

VOLCANIC ASH

The only volcaznic ash known to occur in commercial cuantities in the
Happer arez is in two de§0sits about two miles east of Anthony. The larger of
these deposits was at one time mined by the Pumicite Company, but no production
is repbrted. from this mine for 1941, The secbnd deposit is a short distance
eagt of the other, and is very mich smaller,

The greater part of the volcanic ash mined in Kanses goes into verious
types of abresives, pa_rticularly in cleansing and polishing agents such as me- |
chanics? soeps and kitqhen scouring powders. There are other important uses for
volecanic ssh, but mos.t of these uses have been but slightly developed. One very
practical application is the partisl substitution of volcanic ash for cement in

concrete mixtures, As much as fifty percent of the cement may be replaced by



the ash without decreasing the ultimate'strength. The density and resistance
to the penetration of water is increased by the use of wolcanic ash in the cor-
rect proportions. Volcanic ash was swccessfully used in the»construction of
a dem across the Niobrars river at Valentine,lﬁebraska.
| GYPSUM
The most important area of gypsum deposits in Kansas 1ies in Barber,
Gomanche and Kiowa counties. Its easfern margin is about 40 miles west of Har-

per. The map, that accompanies this report, shows 1ts location.

»iu?uGypsum’ié hydrouchalcium sulfatee(casou’gﬁao),: Thevmineral calciuh sul-

fate without water is ceslled anhydrite. GCypsum occurs as a sedimentary rock,
as stringers or in veins, or as disseminated crystals in other rocks chiefly
shales, In the Southern Kansas gypsum area, in Barber and neighboring counties,
there are three important beds of “fock gypsum" much of which is sufficiently
pure and dense to be known as alabaster. The lower bed is the Medicine Lodge
gypsum, It is 30 feet thick in the mines near Sun City and this thigkness is
fairly constant along a line extending from Sun City to seuthwessern Woods
county, Oklahoma. About 20 feet higher is another bed, thin in Barber county.
but about 20 féet;thick in eastern Comanche county. This upper bed is the-Shime:
gypsum, About half ﬁay between these two maséive gypsum deposits, in southeast-
ern Comanche county, is a thinner deposit called Nescatunge gypsum,

Gypsum both in the rew and calcined states is useful, Raw gypsum is used
as a retarder in Portlapd cement, a8 fertilizer, as filler in paints and papers,
as a base for insecticides, and as a mild abrasive in tooth pastes andvpowders.
Calcined gypsum is used in making cements and plasters and in meking fabricated
building materials,

Plaster of Paris is made by calcining gypsum until only a part of the water

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



and extenders zre added. Fabricatec gypsum prodﬁcts include wellboard,
tiles, blocks, etc. Both gypsum plasters and fabriceted forms are ex~
cellent heat and sound insulators. Keene's cement is made by calcining
gypsum to red heat end recalcining after alum solution is added. The
product sets slowly into a hard material that resemples msrble. Plaster
of Paris is used in making molds in pottery and metal plants, relief work
on wallsiand ceilings, making beds for polishing piate glass, and in sur-
gical end dental work.

A gypsum mill has been operating at Medicine Lodge for many years.
Raw g&psﬁm is mined near Sun City and shi?ped by reil to the Medicine
Lodge mill where it is processed into high grede materials. Keene's cement
is one of the products made at Medicine Lodge. The Medicine Lodge gypsum
béd is probably the séurce of the best material in the United States for
naking Keene's cement.

Although it-is known that some distance ﬁelow the surface of the
land these gypsum beds’are represented by beds of anhyarite, a material
that can not be used readily for the purposed mentioned above, the supply
of readily workable gypsum in the Medicine Lodge area is =0 great that it
is‘viftually inexhanstable. o | |

CLAYS AND SHALES

" Clays and shales are the raw materials from which a variety of
. products are manufacturéd. These products include building materisls
such as bricks and hollow tiles; pottery, stonewere, and refractories.
There are very few areas as large as the one included in this repﬁrt which
do not have some type of clay which can be made into common bricks, and
clays capable of being fired to hard red facing bricks sre not at &ll un-
common. However, white to buff firing clays which can be menufactured into
pottery or firebricks are rather rare, and are likely to be found only in
thin beds in restricted areas.

“he value of raw materizls for tne mapufacture of clay oroducts



cannot be certainly determined without making the standard ceramic tests
which simulete the actual manufacturing processes of drying and firing in
& kiln. No such tests have been wade for semples taken in the Harver area.
However, samples froﬁ the Ninnesééh shale, which crops out in Harver county,
have been taken from these same beds where they extend nortaward into
McPherson'éounty, near Johnstown. Several of these sheles proved to be
satisfactory for the manufacture of common bricks and a few thin beds fire
to cream and bufs colors,land can be made intn light-colored facebﬁricks
if sufficient caré were takeﬁ not to dﬁerfire thém.

| in general, the forming and drying pfoperties'of the shales tested

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

fluxing materiesls such as cglcium carbonate snd magnesium carbonate. For

thies reason the temperature of fusion of the shales is far below that re-
quired fo: fireclays, and the vitrificétion range is abnormally short.
Clays or shales with & 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. A4 brick which is to> withstand ex—~
posure to the wgather must be fired to a temperature hizgh en;ugh to re-
duce the porosity, yet below the fﬁsion point. If the lowp porositj
temperature and the melting temperature are very close together the &anger
of overfiring or underfiring is great.

It is not safe io 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
McPherson is not completely representative of the whole formatioﬁ. It
is possible that these shales in Harper county are of somewhat voorer
quality 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
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suitsble for some of the more widely used ceramic materials such as
building tile snd rea brick.
SAYD; ®EAVEL; AWLD OTHER STOFE

As indicated on the sccompanying map, send and gravel are avail-
eble in wigely scéttered aress in the region surrounding Harper. DTDe-
posits are present, and meny are being worked along most of the streams
in the area. Several commercizl sand boats are in operation along
Arkensas and Ninnescaw rivers in soufheastern Sedgwick and in northeastern
Sumner cdunty. san&'and gravel suftable for all their common uses are - o
present‘ih pfdctically nnliﬁited amounts withim a short distaﬁce from
eny point in toe area discussed ip this report.

Limestone is not’ nlentifuvl in this ares. However, according
to Mr. hufus Kirk, county engineer of Sumner éounty, limestone gquarries
that are worked intermittently are locested in sec. 36, T. 31 S., R. 2 E,
secs. 5 and 15, T. 32 S., R. 3 W., and in sec. 14, 7, 35-S., K. 3 W.

OIL FIELD BRINES AS A POTENTIAL SOURCE OF MAGNESIUM

Attention is cglled to the strategic position of magnesium among
essential wer mgterials. This metzl is used in making tracer bullets
end shells snd various tjpes of signal flares, phntographic flash bombs,
etc., but its greatest usefulness is, no doudbt, as an ingredient in alloys
with gluminum. It is reported thet if sufiicient magnesium can be ob-
taiped it will be extensively used in airplene manufacture. Captured
German planes show thet it is béing used by the enemy.

lisgnesium is one orf tke most gbundant metals. It is a part of
meny rockse lts cnmpounds occur in sea water, in meny minersl springs,
and in deep brines. The metzl, however, does not occur netive. That
is, it is not found in the iree or metzllic state. Ocean weater conteins
about 0.l4 per cent magnesium.

Analyses of verious Kenses oil-Tield brines show that the mag-

nesium content of seversl oil filled waters in seversl times thet of



ordinsry ocean weter. In one cese, in a water szmple from the Cunninghem
field in Kingmen county, the megnesium content is 0.869 ver cent. This
is, however, an unusﬁally high magnesium content, although meny examples
rangiﬁg from 0.3 to 0.5 per cent are not unusual.

uagnesium is being produced in two places in the United Stetes.
1t is being_extracted from well waters in Michigan and from sea water at
Freeport, Texas. 1t is reportec thaet the Freeport plant treets daily
SO0,000,000 gallons of watef snd annuzally oroduces 75,000 tons of megnesium.

}The‘Geoiogical Survey expects soon to have figures showing the
a?proximaxe emounts of water 6f high negnesium contenf that is available
in verious oil fields. From data at hand it is clear that brines with
megnesiunm content from 4 to more than 6 times that of ocean water are
available in various parts of Kansas.

Sleked lime is used in an early step in the vrocess of erxtracting
megnesium from brines. Treatment with lime brings about the precipitetion
of magnesium hydroxide. Treatment of magnesium hydroxide produvuces magnes-
ium chloride. These steps precede electrolysing. Eensas limestone and
chalk deposits are readily available for making lime, and salt for making
h&drochloric acid is abuﬁdant in ceritral and southwestern Kanses. 1'ixeras;
is an abundance of natural gas, in southwestern Kansas, that can be used
as fuel for processing.

It has been suggestea that several small plants, for the partial
completion of the magnésium extracting process, might be msde in Kanses
and other Mid-Continent states, and that the process be completed in a
central nlant locéted 2t a2 place where cheep electricity is available.

The vossible extraction of magnesium f rom oil-field brines is ef special
interest because it may be 2z mesns of converting into & valuable mineral

resource a by-product of the petroleum industry that heretofore has been



regardeé only as an expensive, deletarious waste.
The stone corral aolomite, which crop out in northeastern King-
men county mey prove o be a workable low grade magnesium ore. The

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

magnesium content.



VEMORANIUM IN REGARD TO GROUND-WATER SUPPLIES AVAILARLE
WITHIN A BADIUS OF 25 MILES OF THE CITY OF
HARPER, KAKSAS
By Stanley V. Lobhman®*
SOURCE OF DATA
In July and August of 1541, an investigation was made of the

geology end ground-water resources of Barber county, Kansas.’by the
State Geological Survey of Kansas and the United States Geological
Survey, ﬁith the cooperation of the Divigion 6f Sanitatién §f the

Kensas State Board of Heslth and the Division of VWater Rgsources of

the Kensas State Board of Agriculture. Informstion on water supplies

in Barber county given below wes supplied by Frank Byrne, the geologist
who made the investigation. Xo ground-water studies have been made in
Harper, Sumner, or Eingmen counties by the cooperating State and Fed-
eral asgencies. Informetion on ground-water snéplies in the vicinities
of Harper, Anthony, Corwin, Norwick, and Mayfield was kindly supplied
by H. 0. Joslyn, president of the Layne-Western Co., Kensas City, Mo.
Information on public water supplies at Harper, Anthony, Kingman, Hazle-
ton, Attica, Conway Springs, Argonie, and Sharon, was obtained by Bruce
Latts and Thad dcLaugilin, from data in the files of the Division of
Sanitation of the Kansas State Board of Health, at Lawrence.
WATEE~BEARING FORMATIONS

The geology of the érea surrrunding Harper is shown on the-
accompanying Geonlogic Man of Kansas, issued by the Stste Geological
Survey in 1937.

“he area colored blue and lsbled Pce is underlain by relatively

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



impermeable red shale and associzted rocks. *‘hese rocks yield only small
supplies of very heré water to wells, anu d» not supply sufficient water
for industriel use.

The area covered by horizontal orange lines and labeled T& is
underlain by older stréam deposits of silt, sand, and gravel. In western
Kensas these devosits are thick and yield large sup@lies of water. 1In
Barbe?, Kingman, and Harper counties, however, these deposits are rela-
tively thin, and most of'the ground water drains out through springs and
seeps along the easﬁward and éauthward facing e;carﬁmentQ In these.countiés,
therefore, the aeposits under consideration in general cannot be counted
on to suoply quantities of ground water large ennugh 7or use Dby defense
plants.

The areas stippled in orange and lebeled Qt, Oal, or Ods, are
underlain by thin stream end wind-laid deposits of clay, silt, sand, and
gravel. <*hese deposits afe younger and lie topographically lower than
those described in the preceding varsgravh. The deposits contain beds
of water-bearing sand ana gravel, and range in thickness from less than
.30‘feet to abqutbso feet. Wells in these Geposits supply most of the
citiés in tﬁe area, as described belowe.

JLLOCAL WATER SUPPLIES

Antiiony =~--. The city of Anthony derives its water supply
from several shallow Gug and drilled wells in the alluvium of Bluff creek.
The alluvium is lees than 30 feet thick in most places, and individual wells
yvield only about 50 gellons a minute. ‘he water contains 254 varts vper
million of hardness (most of wirich is carbonate hardness), 49 varts of
chloride, and less than 0.1 vart of iron.

Argonie =-- The city of Apgonia ié supplied from 2 drilled

wells situated ebout a quatter of & mile north of the city. The wells



Each well yields 75 gallons

arg 50 feet deep and 8 inches in aiameter.
‘he water hss a hardness of 175 parts

a minute (draw-down not kmown).

per million, and contains practically no chloride or iron.
The city of Atticz is supnlied from 4 arilled

Attica
The wells penetrate from 40 to

wells situated northeast of the city.
50 feet of alluvium. Each well yields 125 to 170 gallons a minute.

‘he city uses about 2,000,000 gallons a montk and also supplies 3,000,000
gallons a month to the railrosd. <he wells do not supply sufficient water
at all times, however, and the_city hes considered developing e surface--
watef supply. The ﬁell'water'has‘abhardﬁéss of 261 perts pver million o

(most of which is carbonate hardness), contains 45 parts of chloride, amd

0.13 psrts of iron.
9 wells

Conway Springs =-- Conway Sorings is supplied irom
The wells are about 40

situated at the western edge of the city.
feet Geep. Generally only 5 of the wells are used. The supply is
The water has a hardness of only

reted at 300,000 gellonscza day.
71 varts per million, end contains very little irom or chlorice.

Corwin -~ Several wells at Corwin owned by the Emvire Company

are about 30 feet deev. Each wéll‘yields abouﬁ 100 gallons a minute

from the shellow alluvium.
*he city of Harper derives its supoly from 3 drilled

Harver
wells near the poﬁer plent west of the city. Two 6f the wells are 45 and

54 feet ceep, are 24 inches in diameter, and yield 250 end 300 gallona &
minute, resvectively. The new well drilled in 1940 is S1 feet deev, and

when testea it yielded 450 gallons a minute with & Greaw-down of only 9

feet after pumping 24 hours. The screen and casing have a diameter of
dismeter of 48 inches. fThe static

&

24 inches, &and are gravel-pecked to
water level in this well is 30 feet. The' well penetrates 35 feet of water-
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bearing gravel and sand, but owing to the digéontinuous nature of the
beas, it was necessary to vut down 10 test holes before selecting the
site for the well. Accoraing to K. 0. Joslyn, the new well would yield
700 gallons = minute or about 1,000,000 gellons & dey. The water has a
hardness of about 250 parts ver million, contains 26 parts of chloride,
and only 0.02 parts of ironm.

Eazleton =-- THe city of Hazleton is sunplied from one dug
well about 23 feet deep. <the well has & static water level of abuut
15 feet, and delivers 55 gal}ops a minupe. Thelratg_capacity of the
system is 70;000'gallons a‘aa&; A feéé welildrilled near Hazleton 5ene-"
trzted send and gravel between the dppths of 7 and 435 feet. The water

contains 385 parts per million of hardness (mostly cerbonate hardness),

47 parts of chloride, and 0.19 parts of iron.

Kingman == The city of Eingmen is supplied from springs,
but also has 5 drilled wells for emergency use. <+he wells are 50 feet
deep.. In 1933 the agfregate yield of the 5 wells was only 300 gallons
a minute. The geologic source and chemical guaslity of the well watér is
not known.

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

walled wells situated northeast of the .city. Each well is about 92

.feet deep end is pumped at the rate of 100 gallons a minute. According

to H. O. Joslyn, one of the wells was tested at 150 gallons‘a minute
with a draﬁ-down of 8 feet, ena probably would yield as much as 400
gallons a minute. The water has a hardness of only 75 parts per'million,
and contains negligivle amounts of chloride and iron.

Sharon =-- The city of Sharon is supplied from one grevel-
wallea well situsted east of the city. It is 41 feet deep and yields

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



to enter the well., The water has & hardhess of 293 parts per million .
(chiefly carbonate haréness), contains 42 parts of chloriie, and 0.12
vart of iron.

CONCLUSIONS

According to the available data, the area in the vicinity

of Herper and areas north and east of Harper sppear to be the most

promising localities for the development of ground-water supplies for

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

‘develop as much as 5,000,000 gallons a day continuously, and possible .

somewhat 1anger‘squlies.wculd be availsble for é:périod of & few
years during the present emergency. It might be possible to develop
comparable supplies elsewhere within a radium of 25 miles from Harper,
but confirmetory data are lacking.

Supplies of from 100,000 to0 possibly 1,000,000 gellons a
day probablyicould be developed at favoravle localities underlain by
thick beds of pervious alluvium. A continuous supply of 100,000
gellons a day or more orobably could be developed along the Barber-
Harper county line, about a mile north of U. S. Highway 160.

Considerable test drilling should precede sny attempt to
develop lzrge supplies of ground water.in this general area., If
favorgble areas are found in test drilling, one or more properly con-
structed wells should be put down in each area and pumped continuously
for from one week to a month, in order to determine the adequacy of

the supply under conditions of heavy pumping.
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