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The ‘Shallow Artesian Wells of South Dakota.

James H. Sugzazp, Chemist.

The results recorded in this Bulletin are in continuation of
investigations described in Bulletin No. 41 of the South Da-
kota Station. When this work was commenced it was my inten
tion to include the waters from a wider area, from the Black
Hills and from the outcrops of the Dakota sandstone along the
foot hills of the Rocky Mountains. Arrangements had been
made at that time with the U. 8. Geological Survey to furnish
this department with authenticated samples of waters from
those outlying regions, for the purpose, if possible, of throwing
some light upon the geological orizin of the waters of the great
artesian basin of the Dakotzs. Owing, however, to the read-
justment at that time of the work of the survey, Director Wal-
cott had no men stationed at the points in question; so it be-
came necessary to abandon that portion of the work for the
time being. But arrangements are now in progress, by means
of which it is to be hoped that the samples may be gathered
and at no distant day the work may be carried to completion.

The results here recorded will find their chief value as fol-
lows: First, they will furnish a knowledge of the soluble con-
stituents and the properties of the waters to those who are
using or may wish to use them. Second they will tend to throw
light upon the question of an eastern teakage from the great
artesian basin, in which source these waters are often supposed
to originate.

The analyses given in this Bulletin are from authenticated
samples. Superintendent I. D. Aldrich, of Grant county, form-
erly an Assistant in this Department, collected the sampies from
the (irant county basin and secured the valuable data recorded.
Mr. W. H. Knox, my Assistant, visited the other basins, col-
lected the samples and obtained the data.

There are four knowan shallow artesian basins in South
Dakota;
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lst.-—Tl}‘le G‘Irirant county basin. )

2nd.—The Hurley basin. : \

3rd.—The Turkey Ridge Creek basin. (BOth Eflne
4th.—The Sanborn county basin, which also extends south-

ward into Hanson and Miner counties and gradually merges

on the west into the great artesian basin.

Each one of these basins presents some marked peculiarities,
worthy of note. The purposes of this Bulletin may be best sub-
served by a separate consideration of each basin.

THE GRANT COUNTY BASIN.

This basin lies in the north-east portion of the state and con-
stitutes one of the most fertile areas to be found within its bor-
ders. The artesian waters are “hard waters” and contain no
true or caustic alkali. Tbey may all be used directly for ir-
rigating purposes, but they are all susceptible of improvement
by sedimentation in open vats or reservoiis.

Mr. Aldrich furuishes the following description and data
from which a comprehensive idea of the basin may be obtained:

“The east base of the Coteau du Prairie or East Coteau lies in
a north-west and southeast direction through the center of
Grant county. West of this the land is rugged and broken for
ten or fifteen miles and the elevation increases from seven to
nine hundred feet in that distance. The three railroads pass-
ing through the county bend northward in ascending the hills
for the sake of easier grades. The accompanying map of Grant
county shows the elevation above sea level of most of the rail-
way stations in and near the county, and indicates the base of
the coteau.

There are about fifty lowing wells in the county, lying in a
somewhat irregular line near the foot of the hills. They are be-
licved to derive their “head” from the coteau.

That part of the country lying east of the coteau is the lowest
part of South Dakota. On account of its lowness and the mod-
ifying influence of the hills, its crops are from ten days to two
weeks earlier than those further west, even in a distance of fif-
teen or twenty miles.

A number of small streams, a part only of which are iudi-
cated on the map, issue from the hills and either lose them-
selves on the prairie or unite to form larger streams, eventually
to fiud their way into the Whetstone or the Yellow Bank. As
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the average distance between these streams at the foot of the
hills is only about half a mile, the country is one of the best
watered in the state, and a total crop failure from drouth has
never been known. The accompanying table gives a general
view of the conditions of some of these wells, and it is probable
that those not included have similar characteristics.

While unsuccessful efforts have sometimes been made to ob-
tain a flowing well in this region, nevertheless, most of the at-
tempts have succeeded. Nearly all of these wells have been
bored by band with a two-inch auger. Acknowledgements are
due to Hon. W. O. Storlie, of Revillo, Mr. C. S. Amsten, of
Milbank, and Mr. J. N. Safford, of Twin Brooks for assistance
in collecting data.”
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TABULAR VIEW OF THE ARTESIAN WELLS OF THE
GRANT COUNTY BASIN.
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GEANT CENTER TOWKSHIP—
8 . Blood._. A
ki ——— Thom 2
3 Asa Keeler : . ]
9 B. Sicrs . L Vel A T E 20
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REw. kxS, —Ne. 2.—About like No. 1 Nos, 3, 4 and 5 are within twenty rods of cach
ether in the vnlldge of Twin Brooks; Wateris conducted from one tbrough a cheese Eac-
tory, Nos. 6,7,8,9 und 10 hive beeu flewing for several years but the date of boring was
not le(uued \0 11: Loam, 2 feet; yellew clay, 11; blue clay, 52: located near creelk ;
Hew in qmckwnd No, 12: Flow in white sand ; é,lavel bottem ; alve near creek, No,13:
Loam, 18 in. ; vellew clay 11 feet; balance blue len Hew in blue sand. Nos. 14 and 15:
f.oam, 2 feet, yellow clay, 11; balance blue clay; flow in gravel; thickness of vein, 2 feet;
the:e two wells on same vein as raising or lowering exit of either effectz the other.
No, 16: This well islocated in a swale running in an easterly direction ; shallowness doe
)elhap, to its being lewer ground. No. 17: Chavacteristics ef soil about as in receed-
ing. Ne.22: Near a spring water course or dry run. No. 27: There are twe ether sin-
ilar wells near this in Reville. No. 30: Stopped u». 5

3There aro a4 few Hewing wells in the senth-western part of this tewnshil» No data
frem them was obtained.
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THE TWINX BROOKS WELL.

This well, costing about one doliar per foot, was bored in
1888 with a 22.inch auger and is forty-eight feet deep. Itis
curbed with coinmon fencing boards made in the form of & tube,
the boards running lengthwise of the tube. The water seeps
through this curbing and probably much of it is lost in a stra-
tum of sand which lies three or four feet below the surface of
the ground. The well has a shed built over it and the water
stands in the curbing about two feet above the ground level.
It flows out through a 1-inch pipe into a large trough, the pipe
running about half full. Probably two or three times as much
water seepsup around the curbing and is lost. There has been
no variation in the flow, but is is thought that the well flows
freer just before a storm. The water is used for domestic pur-
poses but is reputed to be difhcult to cleanse for laundry

uses.
TWIN BROOKS.

Parts

Bases and Acids. per

1000
Sulphneric unhydrld( (207 Tt SR o - e Lomn s i el H152
Chlerine, Cl1.__ LAl o LI IR " } o 00226
Lime,Ca0.. 2494
Magneem. h(gO 1656
Yerric ozde, Fen 0100
Silica, 5i02._. 0264
Soda, N 2@, 0913
Carbon doxid 1577
Total.. R U S e B Yo 1.2182
Oxygen dlsplaced bs chilorine O S, 6
Total wases and acids......__._ S o5 Sode i b SR S 1.2176
Total solids by evaporation._ ... 3 ! 1.2216

Lithium and potassium, trace; free ammonia, trace; albumin-

oid ammonia, trace.
TWIN BROOKS.

SETt Parts
alts, per
1000
Sodiumchloride, NaC’l...... 7oy Seaaes B
Sediumnsulphatte, Naz50h Py g gtjﬁ
Magnesium sulphato, M5 196
Calcimm sulphate, CaB(s. . 1184
“alciam carbomate, Cal 04 . L3584
Ferric uude, l"‘e"Ox o 0100
Nilica, @2 261
Total... e e R SR | 24T
Total solids by e BOEATIO N e Gy B I LTI | e Mgl e s 1.2216
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THE AMSDEN WELL.

This well is on the farm of Mr. C. 8. Amsden, section 10-
119-49. It was bored in 1882 and is 65} feet deep. The boring
was done with a hand auger. The layers of earth encountered
were: 2 feet black loam; 11 feet yellow clay; 32 feet blue clay;
6 inches sand; 20 feet blue clay; 2 feet bluish sand.

The cost of this well was the personal labor not to exceed
$5.00. It is tubed down to the blue clay with wooden tubing of
2.inch bore. It flows about 8 gallons per minute and it is
thought that if the tubing were carried so high the water would
rise to a height of 15 feet above the surface of the ground. No
variation has beeunoticed in the flow and the water is used for
all domestic purposes. Threshing engines come along distance
for this water. It does not foam in the boiler.

Mr. Amsden has another well which seems to be decreasing
in its flow. Tt is situated about six rods from the well sampled.

The analysis of the Amsden well follows:

AMSPEN.
Parts
Bases and Acids. ﬁ;;

sulphuric an]udndt— SOs.... R B B L, 2056

Chlorine, Cl o X §
Lime, CaO...... L 2064
Maguaesia, Mg < 0988
Forric oxide, Fez 0110
Silica, Si®@:z... . .. 0468
Sln, Na20.. L0214
arhon iz (e, QLo e et e L S T e T 1128
Total.. B 1868
®xyzen displaced by chlorine. . . .0003
Tetal wases and acids.........._.. ; 7885
Tetal solids sy evaporation........____..._._. . 1896

Lithium and potassium, trace; free ammonia, none; albumin-
oid ammonia, trace.

AJMSDEN.

Pares

Salts. per

1000
Sodium chloride, NoCl_......_ ..o .. " 0038
Sodium sulpbate, NaiSO¢ .0446
Magnesium sulphate, MgSQ0: 2716
Calcium sulg.mte, CaS0s. . 1521
Caleium carbenate, (a (@ 2568
Ferric oxide, Fe:0s 0410
Silica, 8i02 0468
otalyiiny - ; 865
T'otal selds by evaperation... 6 . 896
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THE REVILLO WELL.

This well is owned by Hon. W. O. Storlie. It was dilled in
1889, and is 42 feet deep. In drilling this well the drill passed
through the following: 3 feet black soil; 3 feet gravel; 30 feet
blue clay and 6 feet greyish sand.

The finished well cost a dollar per foot. It is cased with 2-
inch galvanized pipe and yields a flow of about 43 gallons per
minute. There is no apparent variation in the flow, and the
water is used for all purposes.

Mr. W. L. Case, a wheat buyer, has a flowing well in his ele-
vator about 48 rods from tiie Storlie well. The water is used
freely in the boiler and it is also considered excellent for do-
mestic purposes.

The analysis of the Storlie well follows:

REVILLO WELL.

Bases and Acids. pet

Sulphuric aphydride, S0a..

Chlorine,

Lime.

.\hum‘-n MgQ B
Ferrie oxide, Pv,-()x
Niliea, SiQ: ol

Rln, Nazx)
Carbon dioxide, CO4 .

Total

Oxygun displaced by chlorine. ey el V155
Total bases and acids._ S ey Sl LN = W, S S, (T
Total solids by evaporation.. 14564

Lithium and potassium, faint traces; free ammonia, trace; al-
buminoid ammonia, parts per million, 14.

REVILL® WELL.

Parts

Salts. lper

000
Sodinm chloridly, NuCl (TRl T s = 0255
Sodium sulwhate, Naz80s . 0643
Magnesium ssnlphdtu. Mz30. . £235
Calcium sulphate, CaS®. 3082
Calcium carlbonate, CaCO .3655
Silica, Si@: o 0480
Ferric oxise;, Fex0s L]
Total . e b 1.4498
Toml solids by evaporation.. S e T e 1.4564
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Mr. Knox obtained the data for the remaining wells and ba-
sins. The Hurley and Turkey Ridge Creek basins resemble
each other in many respects.

THE HURLEY BASIN.

This basin lies to the north of the town and is confined to a
valley running northeast and south-west that is about 80 rods
wide by 160 rods long. This valley may have been in some
former time the bed of a lake. The water lies at a depth of
about 25 feet. Formerly these wells could be obtained in nearly
all parts of the town, but now, owing probably to the dry
weather, they are confined to the northern portion, none being
found higher than midway up the slope. They have very little
pressure, barely sufficient to raise the water about one foot
above above the surface of the ground.

The water is unpleasant for domeslic purposes, owing to the
soluble iron salts it carries, but stock relish it fairly well. Iron
pipes through which it runs rust out very quickly. No vegeta-
tion grows where the water frem these wells stands, owing to
the iron deposited; indeed, the whole valley, to which this basin
is confined can hardly be called fertile. "I'his water can be fitted
for domestic uses and irrigation purposes by allowinyg it to stand
in open vats or reservoirs until the iron compounds are depos-
ited. This wafter is a chalybeate water and as such may prove use-
ful. Buring very wet seasons the water has been known to
break forth spontaneously forming fair sized springs. The
water is found in a fine white sand. Many of the wells were
bored by hand and most of them are two inches in diameter. The
flow is seldom more than thirty barrels per day and never more
than thirty-five, usually varying from twenty-five to thirty bar-
rels per day. They are all visibly affected by dry weather.

There are about six wells iu the Hurley basin, one of which
was taken, giving the following analysis:

HURLEY WELL.

This well belongs to S. W. Kellar, the proprietor of the liv-
ery barn. It is higher up the slope than any other of the weils.
The water is fairly good for stock, but is not used for culinary
purposes. Tin pails in which the water stands rust out very
quickly. The well is tweunty-five feet deep; has a 2-inch bore:
the flow is from twenty-five to thirty barrels per day; the pres-
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sure being sufficient to raise the water about one foot above the
surface of the ground; the temperatare was 49.5° F.

The log: Black loam, 3 feet; yellow clay, 19 feet; sand, 3 feet;
the water being found in a fine white sand.

The analysis follows:

HURLEY WELL.

Parts

Basesand Acids. per

100¢
Sulphuric anhydride, 803 ... . A Itk L SR o s A 8101
LF 0 e 1ot R N el G D L BT\ - e 0071
Lime, CaO. : S0
Magnesia, 1729
Ferric oxide, Fe 0110
Silica, Si0z.. 0248
a, Na:0_ - > 0149
CoEl el G0 L .18%1
Totel.. B P v ol - - |0 18380
Oxygen displaced by chlerine .. il AT 8016
Tetal beses end acids.. AL G L IRl s T M L e ST [
Tetal selids by evaporatien. e RS W ] 1.8376

Lithium and potassium, faint trace; free ammonia, trace; al-
buminoid ammonia, trace.

HURLEY WELL.

Parts

Salts. per

1060
Sedium chleride, NaCl. L 0117
Sodinm snlehete, Naz8®s T T T .019%
Magnesium eulphabe McSOs. : [ 5184
Caleinm sulphate, CAS@: K18
Calcium cacwoaates, CaCl 4288
Ferrie nxtdo. Pon% .0110
Bilica, 8i02 _ . 0248
Tetalel ' w e ol A S £ e s P e ST AT S 1.8372
Total’selids by iEvaniration. B i T iEs: T E L SV 1.4370

THE TURKEY RIDGE CREEK BASIN.

This basin lies in the south-western part of Turner county
and covers a strip of land about six miles wide and twelve miles
long, lying north-west and south-east. The country slopes to
the east and south-east and is drained by the Turkey Ridge
creek. Swan Lake, a small body of water about one mile wide
and three miles long, and extending north-west and south-east,
lies to the north-west of this basin, the northern extremity of
the basin lying west of the lake. The country is rolling and
very fertile. There is no particular valley to which these wells



13

are confined, yet the extent of the basin is quite clearly defined.
A farmer living one and one-haif miles west of Swan Lake had
a well put down 300 feet without finding water, while a mile
and a half further west a flow of three hundred barrels per day
was obtained at a depth of 110 feet.

The water is found at a depth of from 100 to 110 feet, in a
stratum of chalk stone. A layer of iron pyrites is usually found
resting upon the chalk stone. The water is good and is much
used for both culinary purposes and for stock. lthas been used
for irrigating on a small scale with good success. These wells
have a good pressure but no effort has ever been made to util-
ize it. The wells in the northern part of the basin haye never
been visibly affected by the dry weather, but some of those in
the southern portion have, during the protracted drouth
ceased to flow.

At present about twenty wells are distributed throughout the
basin. The temperature of the water varies from 48 to 51°F.

Two wells were selected from this basin for analysis.

BUCHANAN WELL, (SWAN LAKE).

This well was drilled in 1882 and was the first flowing well
found in that section of the country. It is 110 feet deep and
was at first & 3-inch bore, but a 2-inch pipe has been forced
down inside the original pipe, thus partially shutting off the
flow and reducing the well to two inches. The flow at present
is about 300 #arrels per day. It does not seem to be in the least
affected by drouth, the low remaining about constant since it
was reduced to two inches.

The tubing rises about three feet above the ground, an el-
bow has been put on and a pipe abou't four feet long conducts
the water into a creamer vat, which is connected by an overflow
with a large tank; from here the water runs across one corner
of a pasture, part being absorted by the ground, the remainder
finding its way to Turkey Ridge creek.

The water is good for both culinary and stock raising pur-
poses. It was used one season for irrigating on a small scale
with very good success. The temperature is 49 1° F.

The formation passed throuzh was about as follows: Black
loam. 5 feet; yellow clay, 20 feet; white sand, 10 feet; blue clay,
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65 feet; chalk stone, 10 feet; ahout two inches of iron pyrites
rest upon the chalk stone in which the water was found.
~ When the well was drilled black iron pipes were put in but
they rusted out so that in four years they had to he removed.
Galvanized pipes were then put in, and upon these the water
seems to have had no deleterious effect. It does not corrode
tinware to any great extent.

This well is situated in the north-eastern part of the Turkey
Ridge creek basin. The analysis follows:

BUCHEANAN WELL.

Parte

Bagesand Acids. per

1000
Sulpburic anhydude SOs3 6370
Chlocine, C 80551
Lime, Ca0.._ 3871
Magngsu\ Mg() 1000
Feecic oxide, Fe2@s.. S - K45
Silica, 8iQ2 - . 6324
8da,Ne20 0621
Carson dioxide, C®2 ... s s Lo WP T S P TSI 1923
Total... i e | S e L M R 1492
Oszygen displaced by chlerine .. . i I e (012
Totu] bages aud acids........._..___ 1.4840
Total «0lids by corporation..... 1.48%4

Lithium and potassium, trace; free ammonia, per million,
1.62; albuminoid ammonia, per million, .08.

BUCHANAN WELL.

Salts. per

Sodium chloride, NaCl ... :
8odium sulphate, Na28O: 4 1318
Magmnesium sulphato, Mz ;

Calcium sulphate. CaSOa

Calcizm carbenate, CaCOy .. e 1T 170
Fertic oxide, Fe?® . ... . . ... ... By )+ Ty b PR 5232
BIlICH: TS M - e 1 b Tno s B b e 8324

Total solids by evaporation . . ha g LA 1) 14884

IRENE WELL.

This well belongs to Peter Aggergaard, a farmer, living near
Irene, in the southern portion of Turner county. It is the
third well which Mr. Aggergaard has bad drilled upon this
farm. The first well was situated abrut half way vp a small
hill sloping toward the south.east. This well was drilled in
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1881; was 110 feet deep, and when finished the flow exceeded
500 barrels per day. The flow gradually diminished, however,
and in 1890 ceased flowing. A second one was sunk a little
farther down dowu the slope in the fall of 1890, and a good
flow obtained at about the same depth. Although this well had
a good pressure at first, it proved to be but a partial success and
four years later it had also ceased to flow.

Mr. Aggergaard now went down to the foot of the slope, about
eighty rods distant from the first well and drilled the well from
which the sample was obtained.

The well is 110 feet deep; is a 3-inch bore, and flows about
450 barrels per day. It is situated at the head of a small ravine.
The casing extends about four feet above the surface of the
ground. The water rises about two feet above the top of the
Pipe, boiling ever like some large spring and forming a great
mud hole all around the well. It then finds its way down the
ravine to the ditches along a neighboring railroad. The water
is good; the temperatuee is 50° . Galvanized pipes were used
and show no signs of rusting. This well is situated at the
south-eastern extremity of the Turkey Ridge creek basin-

The log was as follows; Black loam, 6 feet; yellow clay, 35
feet; blue clay, 65 feet; chalk stone, 4 feet. As in the other
wells, the water was found in chalk stone.

The analysis follows:

IRENE WELKL.

Parts

Bases and Acids. per

1000
Sulphuricauhydride, 803 .. _. S Lt 2 1336
Chlerine, Cl 0049
Lime, Ca0 . A832
Wagnesin, MgO . —y il Wit =t S A i i .1664
terric axide, FeOu S e N e BB o228
Sllioa, 8i0 .. = N . e B W o e K X316
Soda. \a.'O__.__ LR e L e . ¥id57
Carbon dioxide, C@2 1893
Total - ot A o i o | B T
Oxygen displaced by ehlerine. ... ... ... A ol 0011
Total bases and acids.. . .- Ega0 ] o 16376
Total 80lids DY EVABOIATION ... .. . «couvsvriomsssoomsrie oossocssaes somoor sooreseons cores cmenres | 16388

Lithium and potassium, trace; free ammonia, per million,
2.94; albuminoid ammonia, trace,



16

IRENE WELL.

Partsx

Sodium chloride, NaCl..
Sodmm sulphflltt;l \a’S}?;SO
nesium sulphate ‘.
(:fs um sulphate, CaS0s.
Calcium carbonate, (‘ b
Ferric oxide, I'w'(h e ity
Silica, Si02.. e

Tetall.. .. 0. . e WL R, o= 1.6:
Total selids by evaporation : 1.6388

THE SANBORN COUNTY BASIN.

There can be no exact boundary set for this basin since wells
are found more or less irregularly distributed over a large por-
tion of western Miner, northern Hanson aud Sanborn counties.
The basin gradually merges on the west into the deep basin of
the James river valley. The country is rolling, affording good
drainage. It is quite fertile, but like other portions of the state,
has suffered from dry weather.

The wells in the northern portion of this basin are much shal-
lower than those in the southern and western portions. Around
Artesian they seldom exceed 150 feet, mostly varying from 100
to 120 feet in depth. As we go south they grow much deeper
and we also find three distinct flows. The first of these flows is
found from 200 to 275 feet below the surface; the second, from
350 to 400 feet; and the third flow from 450 to 600 feet. Many
of the wells in the northern part of the basin have ceased flow-
ing, as have also many of the first flow wells in the southern part.
This is probably caused by faulty construction or by interfer-
ence of sand, etc., since new wells sunk close by yield an abund-
ant flow.

The water is good. It can be used for household purposes,
and stock relish it. 1t bas been used for irrigating small fields
with great success.

The general formation passed through seems to be: Black
loam, about 5 feet; coarse sand and yellew clay, about 50 or 60
feet; blue clay, sometimes mized with a fine sand, down to the
water formation. A cap rock of from one to six inches thick
rests upon the water formation which is a porous or honey-
combed sand rock. This sand rock is quite hard and itis a dif-
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ficult task to drill through it. The washings are a fine white
sand. The flow of these wells vary from fifty to 5,000 barrels
per day. In some cases, with the heavier flow wells, the power
is utilized to run fanning mills, churns, etc. These wells can-
not be found em every farm but sare more or less general
throughout that section of the ceuntry.

Three samples wers obtained from this basin.

THE ARTESIAN CITY WELL.

This well belongs to Hon. R. E. Dowdell, and is situated in
the south-western part of the town of Artesian near the school
house. It was drilled in 1886, is two inches in diameter and
has barely sufficient pressure to raise the water one foot above
the surface of the ground. The casing has an inclined position
and if raised more than fourteen or fifteen inches from the
ground, the water ceases to low. There is no pipe to conduct
the water from the well and consequently the well is sur-
rounded by a mudhole. The well is 120 feet deep, and the flow
if about fifty barrels per day. The temperature of the water is
51® F. The water is fairly good and suited to all purposes.
Mr. Dowdell, during the summer of 1894, irrigated a garden of
about 21 acres with splendid success.

The log is as follows: Black loam, 6 feet; yellow clay and
coarse sand, 45 feet; blue clay, 60 feet. The water formation
was struck at 110 feet.

The analysis follows:

ARTESIAN CITY WELL. (SANBORN COUNTY.)

Parts

Basges and Acids. por

1000
Sulphuric anhydiido, SOs 4o ra " 7914
hlorie:, C1. e R e 1 - Siaeee ek .0681
Liwe, CoO__. BR
Mogm~in. Q... . .08%96
Ferric odide, Fed): 0246
Silica, M)z o .0:00
Srvln, Nad.. . 2318
M i N 0827
Total.... .. iyttt ety etk e o et ot i e s sk 1.7270
Oxzygso displaced by chlerine............ 0154
Tatallbaseg andvacids. & e oo — o ool L i 1T SEREIERATI16
Total solids by evaporation._... = 1.7140

Lithium and potassium, trace; free ammonia, none; albumin-
oid ammonisa, per million, .08.
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ARTES(AN CITY WELL.

Parts

Salts, per

100
Sodium chloride. NaCL.... = : < 1123
Sodium sulphate, NatSO, - B: 1)}
Magsivm sulphiade, MR ; M%7
Calciom sulphate, CaNOy ¥ g . 673
Caleimn carbupate, CaCOz rh i 1380
Ferric exide, FecOs. . 246
Silica. 810« . 0340
Tetnl-.. 1.7516
T'etal solids by evaperation el 17144

BEAVER WELL, ( MINER COUNTY ).

This well is on the farm of R. R. Smitl, and is a second flow
well. It was drilled in 1888; is 430 feet deep, and is 2% inches
in diameter. The flow is abeut 3,500 barrels per day. The
wateris good. Galvanized pipes were used and show no signs
of rusting out. The temperature of the water is 52° F. The
man who owned the farm at the time the well was drilled has
sold out and the present owner could give no data, concerning
the log of the well. The water from this well has never been
utilized except for ordinary farm purposes.

The analysis follows:

BEAVER WELL.

. Parts

Bases and Acidg, per

1000
Sulphuric anhydride, S®3 L S 5 ., 1.0222
hlocwe, 1 B ir e e e A UEE S S et EL AL EL £ LU Rt Y _1485
Lime, Co@®). .. WK
Mapgnesia, MeQ. ; AN T 164
Ferricoxdle, FoedOnooooooo 0060
Silica, SO, 0129
Sodi, Nl . - 13166
Carbon diexide. CO2 . 0658
Tl o . e A 2.1663
Oxjygen displaced by chlerine . DR o 0536
Tetal bager and acids.... ... i il I - 2 1327
Tetal solidgberiporacients o o e s A S | 2.1416

Lithium and potassium, trace; free ammonia, per million, .07;
albuminoid ammonia, none,

|
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BEAVER WELL.

Saltw,

Sodium cbloride, .\dCl
Sodium sulphute, NarSOs.
Aagnesium sulphate. M&S0s
Caleinm =alphiatre, CasOs
Caleium earbouate, ('
Ferric exide. Fe:0y._. .
Silica, Si0=

g Tl
lotal solids Wy craporation

RE®STONE WELL, { HANSON COUNTY )

This well is on the farm of E. E. Foster. It was drilled in
1886, and is 480 teet deep. It is a third flow well. 'I'he water
is good and has ®een used for irrigating with marked success.
The flow is about 4,800 barreis per day. The foilowing is the
deptb to and throuub the different flows Depth to the first
flow, 250 feet; depth through first low, 25 feet; depth to second
flew, 325 feet; depth to third flew, 465 feet. The formation be-
tween the flows was a mixture of blue and yellow clay, some-
times mixe« with a fine sand. Galvanized pipes were used and
show no signs of rusting. The temperature of water is 51° F.
Following is the log of first 250 feet: Black loam, 6 feet; yellow
clay and sand, 60 feet; blue clay, 184 feet,

The analysis of this well follows:

REDSTONE WELL.

Par
Rases and Acids ,@E»"E

1000
Sulphuvic anhy dmd@ 503 SIS & = - 10018
Chlorine, . big 1J, ot 1158
Lime, Ca® B8 TR
Mugnesin, M) A% S ] 155
Ferric uxuie, Fex03._ F . (S OCe3)
Silica, S5i0:._. A _ 0124
Soda, Na20 . VRS EEAL ¢ Y iy I ) 2077
Carhon dioxide, C@? i 0636
Total g N L O w L T o ]S TR
Oxypen displaced by chlarine. , . 026
Uotal bases and acids 2.0113
Total ©olids by evaporation 2,004

thhmm and potassmm famt trace free ammonia, per mil-
lion, 3 26; albuminoid ammonia, none.
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REPESTONE WELL.,

Parts

Salts. per

1680
Sodivm ebibweide, NoCL_ . - 191U
Sodivm =ub‘llate. NauSO e - 4493
Magnesivn wulphate, MgS(h e = ; 11
Calcivm sulphiate, CaSOh - - 7451
Calciam cvbmmk Cu(i0a ; SR : L1436
Fervic oxide, Fe2Q3. PO Gl N B B ety . U
Silica, 85102 R T e e 0124
Total ot o B b =y WAL S SO 20113
Tetal solids by evaperatiem ... . ST 5ol IE SN S e X 2.0N44

A BROOKINGS SURFACE WELL.

For the sake of comparison a sample of water taken from my
own well was analyzed. This is a surface well 40 feet deep,
feet in diameter and walled up with brick joined by Yankton
cement. Itfurnishesa large supply of water which is used for
domestic and irrigating purposes. This water may be taken as
typical of a large num ber of surface wells found throughout the
eastern portion of thestate. The water is found in a sheet of
sand and gravel after passing through about three feet of soil
and 37 feet of yellow or boulder clay. Beyond this depth blue
clay is usually found.

The sand and gravel sheet is not continuous over the whole
region. In places the boulder clay rests upon the blue clay.
Here a dry hole is obtained unless the blue clay is penetrated
by digging or drilling from 100 to 430 feet.

Where the sand and gravel sheet exists the water often rises
a few feet above it; in the well under consideration the distance
is about 12 feet. These wells are little effected by drouth and
respond only to a protracted fall of rain at the points where the
water finds its way into the sand sheet.

The analysis fellows:
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SHEPARD WELL.

Parts

Bases und Acids, Per

0]
3894
L0884
AR 1919
Mugneai .l. Ae0 1588
Ferric exide, Fe20u trace
Silica, 85i0z___ L0308
Sodin, Na= . 068X
Carbwon dioxide, COs ... . 15%
Totall ¥ee ... e e .9860
Oxyegen displaced sy chleriue. . (013
Tetal bases nnd acids ... ... L W e N N N 9847
Total selids by evaporation....... ... = = 5 . 936

Lithium and potassium, trace; free ammonia, per million, .06;
albuminoid ammonia, none,

SHEPARD WELL.

Parts

Sults, per

1000
Sodium chloride, NaCl., 0086
Samlivm rubphate, NaHO o 1 1455
Manesium sulpbate, MeS0s_ . e 4311
Miugmerinm r1rhunnn- M 00.. - 0147
( llcmmcarbunuu- PR 7 _ 3429
S [ L 01038
Total .. 317
Tlotal selids b) evaperatioo . 2556

ORIGIN OF THE SHALLO®W ARTESIAN WATERS.

The following table is given showing the principal bases and
acids in the waters of the wells previously deseribed. In order
to make more clear the relation of the f3anborn county basin to
the great artesian basin the Woonsocket well is included.

BASES.—Parts per rovo.

Well. | s0s cl | cao ] MO i'\mor(m

Twin Breeks 5152 0026|2494 uBE| 0913 1877

Amsden.... 2954} 0022) 2064 0008 (214 1128
Revillo . 3 E L0158 Lg5a0) 26 04T 1608
Haorler _ . .31 il DI 1729 0149 1290
Buchanan S i | &30 0031 3WIL] 2600 .062)] 1933
reno A 76 0049 &3s2l 1664 L0757 16838
Shepsrd 3604 000h| 1919 sy 06| L1585
Arteainn C 1974 0831 q828 0306 2318 .0&27
Beavur 1.0z L1485 1650 .Uél)(i &6&?
29 LIS

Woonsocket ... ..o | 1.0090)

Redstoua 3 1fuui§| 1158 si8 1554
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A simple glance over the basesand acids of the waters of the
Grant County, Hurley and Turkey Ridge Creek basins will
show a striking similarity. The variatious of the bases liable to
be precipitated, in these waters, are no greater than would nat-
urally be expected. The chlorine content also indicates a strik-
ing similarity. Further, when compared with the Shepard well,
the conclusion seems almost inevitable, thatthe waters of these
basins are siofuce waters and do not owe their origin to any
leakage from the deep artesian basin, This conclusion is rend-
ered still more certain when a comparison is made with the
Woonsocket well or with any of the deep artesian wells. It
would be difficult to explain how seepage waters from the deep
basin could suffer the diminution of chlorine shown by the
waters of these three shallow basins.

In this connection it may be well to note that both surface
and deep flow waters carry lithium 1n traces, throug hout a large
area in the west. Consequently its presence indicates nothing
concerning the origin of any waters of the region.

It is altogether probable that these wells simply penetrate a
tilted sandsheetliing just beneath the boulder clay. It is also
probable that some of them, at least, penetrats the ancient beds
of streams which were buried beneath that clay. As a remark-
able confirmation of this hypothesis, it may be stated, that
mixed with the sand and gravel of these water-bearing shecte,
clay nodules are sometimes found which show the shaping in-
tluence of flowing water. In excavating the surface well sup-
plying this institution with water these nodules were found
plentifully in the gravel sheet, varying from one to eight or ten
inches in diameter.

This sand and gravel sheet does not obtain its supply of
water by the simple percolation of water falling on the surface
of the ground. I'he impervious nature of the superiniposed clay
forbids. These inclined sheets must be regarded as carriers
of the underflow waters of streams now extant. Moreover it is
undoubtedly true that the non-artesian surface wells reaching
the gravel sheets along the stream valleys of eastern South Da-
kota derive their waters from the underflow of neighboring
streamns or water courses.

In the case of the Sanborn County basin the origin of the flow
appearsto be far different. A comparison of these wells with
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the deep flow well at Woonsocket reveals a striking similarity.
In this case then, it is probable that the gradually ascending
gradient of the Dakota sandstone taken together with the con-
tinued surface erosion of the upper and later formations have
brought the water-bearing rock near the surface, and that the
Sanborn County basin belongs to thegreat artesian basin of the
sta te,

AN ISOLATE® SHALLOW ARTESIAN WELL.

An interesting instance of an isolated shallow artesian weil
came to my notice last July. This well occurs on the farm of
Hon. Oliver H. Gibbs, of Ramsay, McCook county. Mr. Gibbs
sent me a sample of water writing at the same time as follows:
“This water is from a small flowing well at the bottom of one
of the gulches on my farm. Itis only 16 feet deep, but is over-
laid with an impervious clay, which makes the water nearly, if
not quite, independent of surface conditions. It has been flow-
ing for six years at the rate of about forty barrels perday. It
rises in 2.inch black iron pipe and runs off 12 feet in 1%-inch
galvanized iron pipe.”

A partial analysis of the water was made showing total solids
1.7568 parts per thousand. Iron, lime and magnesia were pres-
ent in quantity as carbonates and sulphates. Chlorine was
present in minute quantities only, while sulphuretted hydrogen
occurred more plentifully.

Thinking that perhaps another small shallow basin unknown
to me might possibly exist at that point I wrote Mr. Gibbs for
further details. Iu his reply he states: “I do not think there is
any basin here, for I have bored with a hand auger in several
places inthe same gulch where the well is, all the way from
30 to 90 feet deeper without fincling water. In drilling a 6-inch
well lower down the gulch we first struck water at 135 feet and
drilling to 151 feet we found the Sioux Falls jasper rock.

“My theory of the little flowing well is that it comes from a
crevice in the underlying jasper, and finding its way to within
16 feet of the surface is there met by an impervious stratum of
clay. 'It then flows off under tbis stratum crosswise to a gulch
in a south-westerly direction, coming to within six feet of the
gurface in the next gulch 1 mile distant, south, where I tapped

a
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it with a post auger. I was guided to the spot by a small leak
at the surface which uever dried up.

“This ie my opinion., but for all that, I wish yon were here
to make an examination fur yoursself.”

While I have had no opportunity to make an examination of
the well and its surroundings, nevertheless, it is certain that the
water sent to me did not originate in any seepage from the deep
artesian basin. It is more than likely that Mr. Gibbs has pen-
etrated either an inclined gravel sheet or the underflow of some
water course obliterated or extant.
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