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GROUND WATER IN THE KIWDRED AREA,
CASS AND RICHLA.D COU.TILS, NORTH DAKOLA

By

P, E. Dennis, P. D. Akin, and Suzanne L. Jones

ABSTRACT

The area covered by this revort includes the four townships
nearest tine town of Kindred, which is in south-central Cass County
about 2) miles southwest of Fargo., It lies entirely within the
area of Pleistocene Lake Agassiz and includes a part of the nortn-
east margin of the Sheyenne delta, which was built by the ancestral
Sheyenne River during the earlier verlods of the lake history.

Information regarding the geologic formations in the area was
obtained chiefly from 25 test holes drilled by the U. S. Geological
Survey durinz the investigation in 1947 and 1948, They revealed
thie formations in the area to be as follows: the surficizl Lake
Agassiz deposits, which consist of a single unit of fine sand
comprising the delta and two units (a basal clay unit and an over-
lying o0ilt unit) elsewhere; till and associated glacioaquecus denosits;
Cretaceous shale of older Pleistocene lake clay; and pre-Cambrian
crystalline rocks, which are locally called "granite."

The clay unit and the delta unit of the Lake Agassiz deposits are
thought to be different facies of the same tiuwe interval, deposited
during the carlier and deeper vhasszs of the lakes, In the Kindred
area and elsewheore along the delta margin the clay and delta sands
are interfingereds The silt unit was deposited during a later

flooding of the lake, and it completely covers ithe clay unit,




Because fhe lake rose high snough only to lap the margin of the
delta, the silt unit is not present iendward from the delta escarp-
mente The total thickness of the Lake Agassiz deposits ranges from
about 100 to 200 feet.

Two aquifere, thc most importent in the area, are contained in
the Lake Agassiz deposits: (1) delta sand, ratlier generally distri-
outed throuzhout the cdelta area, snd (2) sand beds at tie base of
the silt unit, 1In all that part of ibs delta included within the
arsa, farm wells yield wator froa the delta sand ot depths ranging
from 10 to 70 feet, he waters from this aquifer are zensrally
less mineralized than te waters Irou other agquifers in the area.
The wells are gencrally adesuate for farm usz, and in some areas
moderate supplies for munieipal, induetrial, =nd other purposes
could poasibly be developed,

Water ie obtained lrom wslls in the sandy baeal porticas of
the silt unit in Kindred and in scattered sress throughout the lake
plain, Vells are most common in frout of the delta escarpmeut and
along the Sheyenne River, On the basis of iuformation obtained from
the test holes, the town compnleted two supply wells in this
aquifer. Pumping tests made on tliese wells indicate a transmigsi-
bility of about 4,500 gzllons a day per foot for the waterials of
the aquifsr in the vicinity »i the welle, Specific capacitiass of
the wells averazed about 1,0 gallon per minute per foot after 1 day
of pumpinz at the rate of about 70 zallons a minute, This amount is
very low, sonsidering bthe transmiesibilities invelved, and
probably is caused by head loss through the fine screen, It is not

serious, nowever, in view of the fact that the wells will ordinsrily
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be pumped al rates of less than 70 gallons a minute, Estimates of
storage based on the available, rather incomplete, data regarding the
areal extent of the aquifer suggest thet the sands contain en ade-
quate enount of stored water to supply the town through several seasons
of dry weather without benefit of normel recharge, Records of water-
level fluctuations in wells in the Kindred area do not yet cover

a sufficient length of time to demonstrate the exact character and
magnitude of the recharge, put from thie records that have been
obtained nnd from anslogy with similar aquifere in the FPargo area it
is clear that recharge to the asuifer is chiefly from local pre-
cipitation, which reaches thc sand beds by percelation through the
relatively thin overlying silt beds,

Till and associated glacioequeous deposits underlie the Lake
Agassiz deposits and range from 100 to 190 feet in thickness in this
area, The till iteell will not effectively transmit water, hut the
associated glacionaqueous deposits constitute the second most important
source of ground water in the region. About 75 or 80 percont ¢ the
farm wclls beyond the delta margin derive their water from them.

The glacioaqueous beds generally arc small, and in the immcdiate
vicinity of Kindred only one bod appears to be thick enough to merit
consideration as a possible source of municipal supply. This bed

in USGS test 25 consisted of avout 50 fo-t of clayey, bouldery

gravel bctween depths of 2235 and 279 fects Available information from
other teost holes and wells suggests that tlioc aquifer is not very
extensivo, although Kindred well 1 probably ies in 1t, and USGS tcst
24 penctrated 5 feet of gravel waich probably should be correlated

with its 8poecilal intercst might be attached to the sduifoer beocausoe of
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the possibility of obtaining a stand-hy well in it as insurance
against an extended period of dry jcarve.

The till and associated glaclosqueous deposits are underlein at
Kindred and presumably throushout the eastern nart of the area by
"granite;" but at the locations of USGS tests 1R and 2R and probably
throughout the western part of the area they are underlain Ly clay,
siltetone, and shalce On the basis of vrescnt information it does
not seem possible to Aetarmine if a nart or ell of this material is
to be correlated with tho older Pleistocenc lake clay found in the
Fargo ares, or if a part or all of it is of COretaceous nge. BSo far
a8 is known, it is not water bearing in the Kiudred ares.

The pascment rock of tho area cousists of igaeous and metamorphic
rocks that locally arc called granits, The upper part of the fgranite"
is highly decomposcd, and i% is gonerally considered uscless to drill
deeper when this zone is resached,

In genersl the waters from agquifors in the Loke Agussiz doposits
arc somewbat lese minoralized than are thosc from the glacloaducous

equifers,




INTRODUCTION

Scope and purpose of the invegtigation

This is a progress rcport covering a part of the study of the geology
snd ground-water resources of Cass and Richlend Counties, being made by
the U. 5. Geological Survey in cooperation with the North Dakota State
Weter Conservation Commigsion and the State Geological Survey, as a part
of a series of investigations of differeut counties in the State., The
purpose of these general studies is to determine the occurrence, movement,
discharge, and recharge of the ground water, and the quantity and quality
of such water available for all purposes, including municipal, domestic,
irrigation, and industrial, At vresent, toe wmost critical need is for
adequate and perennial water supplies for many towns and small cities
throughout the Statce wishing to counstruct municinal water-supply and
sewage Cisposal systems., For this reason, the county-wide studics are
being started in the vicinity of thoss towns rotucesting the help of tho
Statec Yever Conservation Commission and the State Geologist in locating
suitablc ground-water supplies. FProgrcss reports, such as this one, arec
veing rcleased before the completion of the general studies so that the
data may be available as scon as possible for use in conncection with
immediate problcms. The arca described in this report comprises chiefly
the four townships ncarest the Village of Hindred, bccause that arca is of
the most immedinte intercst to the Village in its search for an adenuate
water supply.

Acknowledgmonts

The investigation was made in 1947 and 1948 under the general super-
vision of A, N. Sayre, Geologist in Charge of the Ground Water Branch,
Water Resources Division, of the Fedsral Geological Survey. The ficld

work and tsst drilling werc done under the direct supervision of F. E.
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Dennisy District Geologist. Most of the well-inventory work was done

by Robert Aaker and I, ¥, %Wold, In addition, wcll records obtained by
the county assessors in 1939 as part of a State-wido well inventory under
tho Works Frojocts Administration were available, nand many of them aroc
included in this report. Test drilling was donc by Ray Danielson, George
iicMaster, Keith Hanson, and Gilbert Rupn., lYork was facilitated by thc
exccllent cooparation of all residente ond particularly by the intercest
and assistance of Mayor €. O, Trom snd the moembers of the Village Council.
Carl Owen assieted in making the pumping tests and in making water-level

measurcments in the obsarvetion wolls,

Provious investigntions

Ho intensive investigation of tho geology nnd occurrence of ground
wator hos over been made in the Kindred aren, Upham's description 1/ of
the various foatures of Loke Agassiz that are prosent in the arca includes
nlgo brief mention of the wells of tho arca.

A penoral discussion of thc geology and occurrence of ground water
in the oroa, as well ae topographic, geologic, and artesinn-wator maps,
is includod in [lall and Willard'e rcport g/ on the Cassolton and Fargo
quadranglos,

Genoral information concerning thc geology and ground water of Case
and Richland Countics, ig included in a report by Simpson.j/ More
gpacific data arc given only for wolle in the town of Davenport (sce Fig.
3)s Simpson madec n short snccial investigntion of the water supply of
i7v_ﬁ§ﬁ557dwarr3n, The glacial Lale Agassiz: U. 8, Geol. Survoey
Mon. 25, 1896,

2/ Hall, C. M., Willard, D, E,, Description of the Cassclton and Fargo
oundrongles: U. S. Geol. Survey Gool. Atlas Cassclton-Fargo folio no.

11 ?.’f 1905&
3/ Simpson, H. E,, Goology and ground-wator rgsourccs of North Dakota:

U. S. Gool. Survoy wator-Supply Trper 598, pp. 97-108, 208-214, 1929.

B




Kindred in 1933 end a rovort was submittod to the Mavor and Village
Councils Tho rovort lists date from o numbor of welle in the area and

nlso a numbor of chemical analrsea of woll wators.

Location sad geoneorel featurce of the arca

The nroa covored by this report includes the following four
townshipe: T, 136 Is, Resy, 50 aad 51 Y., in Richland County, and
To 157 Key Ree 50 and 51 W, in Case County, Thero arc thres villages
in the area: Walcott, Kindrod, ~nd Davonport, XKindred is in the
north-contral nart, about n mile north of the Richlend County ling,
wilch is followed by Stote Hijhway %6, Tho village is 18 milos south
aad about 10 miles west of Fargo. Arcording %o the United Statcs
Bureau of the Ceasus, the populstion of Kindred ir 1940 was 450,
Walcott s in the eouthonstern cornsr of tho aran, about 4 milos ocast
and 6 miles south of Kindred., Its pepulation in 1940 wes 375. The
altitudo of both Kindred and Walcott is about 950 foet nbove senr level.
Davenport is on the northwastorn edge of the arom, about 4% miles north
ond 2 milos wost of Kiadred, The 1940 population wns 147, Tho
altitude thiore is 922 fnot above soa lavel,

The linyville linc of the Grust Northern Rallrond sorves all throe
villages, and Davenvort is sorved also by the Fargo and Southwestern
Branch of the Morthern Facific Reoilroad,

Farming is tho wain occupation in the arca, with corn and whent
as the major cropss The villages serve as trading ~nd shopping ceuters
for the surrounding form arcas.

The climato is one of oxtroumes, During ths summoer temporaturcs

o 3G . 9 . .
may roach 100~ F, and higher and duriag the winter tomperaturcs
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of 30° or mor~ below zero are not uncommon, According to the Veather
Bureau, the mean annual temperature at Fargo is 40° F., and the
mean annual precipitation is 22 inches, About 80 percent of the
precipifiation occurs as rain during the months of April through

Sevtember,

Physiographic features

The area is part of the Weetern Young Drift section of the Central
Lowland province 4/ and is in the Red River Valley area of Simpson 5/
(see fig. 1), The Red River Valley is a broad, flat glacial-lake
plain modified chiefly by low beach ridg=s and deltas, The Kindred
area includes a part of the northeastern edge of one of the larger
deltas, known ss the Shevenne delta (see fig. 2).

The Sheyenne delta is one of the largest formed in the lake and
covers an area of about 800 squere miles, The surface is an almost
featureless plain sloping ge-tly eeastward. Its northern and eastern
margins are marked by a steep slove or escarpment that rises as much
as 75 feet above the lower part of the Red River Velley plain., The
escarpment is very prominent in the Kindred area but decreases in
heicht to the south and is almost indiscrenible along the highway
between Wyndmere and Wahpeton., It has been variously interpreted as
an ice-contact face é/ and as a wave-cut slope.7/

Beach ridges, which are generally the most common features

marlting successive shore lines of Lake Agassiz, are not conspicuous

4/ Fenneman, 1. ii,, Physiography of tie eastern United States, p. 559,
McGraw-Hill Book Co., Inc., 1938.

Op. cit., p. 4.
&/ Leverett, Frank, Quaternary geology of Minnesota anxd parts of
adjacent States: U, S, Geol, Survey Prof, Paper 161, pp. 126-127, 1932.
7/ Uphem, Yarren, op., cit., o. 316,
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in the Kindrod arca. It secoms likely that the 50- to 75-foot escarp=-
mont that marks the margin of the Shoyonne delta southwest of Kindred
owes a part of its prominence to wave cutting at the Campbell stage
of the laka, A sorios of beach ridges parallel to and lakoward from
the escarpment are best dovaloped south of tho Sheyenne River and
north of Walcott (sco fig, 2), Upham 8/ correlates tho lowest of
theso ridges with the MeCauleyville boach, and it is so designated
on figurss 2 and 3. Tho Tintah beach, which is next higher than
the Compbell, is a wave-cut foeature erossing the dolta, and the
materials undorlying it are identical with tho delta materials
clsewhero, It has been obscurod by wind crosion and deposition near
tho Shoyonne River and has a rolief of only a few feot clsowhero,

All drainage in the area is youthful, Tho master stroam is
the Sheyenne River, which crosses the acrea diagonally from the south-
weet cormner of T, 136 N., R, 51 W., to the northerst corner of
Te 137 Nuoy Re 50 W, Its source is southwest of Dovils Lake nenr the
grent southeastern bend of the Souris River (eee fig, 1). From therc
it flows 180 miles southenstward, entering the valley of the Red
River, wherc it turns northeastward and flows in a tortuous coursc
40 miles to onter the Red River,

According to Uphem, 9/ the deposition of the Shoyennc delta
took place largely during the period of formation of the Herman
beaches, but it began as early ses the Milnor stege and continued to

the Cnompboll etage of the lake, As tiic lake wnters receded, the

8/ Op. cite, ple 27, p. 316,
2/ Op. Ci'tl., Pe 316.




river began to flow acroes its newly formed delta, and the present
valley was initinted, The valley has an avorage depth of about

100 feot and a maximum width of about thrcee~fourthe of a mile,

There isg a distinct terrace at en altitudc of 1,000 fcet above sea
level, The present siream occupies a chamnel cut below this torrace
to a dopth of about 40 fect and a width of reroly more then 300 fect,

Outiside the delta arca the Sheyenne River ranges from 50 to 75
feet in width and from 1 to 3 feet in depth 10/ and has incised its
channel an average of 20 to 70 fast below the general level of the
lake plein, The course of the Sheyenne is tortuous and meandering,
both through the delta and on the lake plain. A belt of meander
scars or. both sides of the river averages auout half a mile in width
and is & much as a mile wide in some places, Accretion scars showing
the growth and development of the meanders are well developed in
T. 136 K., R, 51 W, (sec. 32),

The high absorptive cepacity of the silts aﬁd sands composing
the surface materials of the delta, combined with the low gradient,
retards the development of a well-integrated system of surface drainage.
A few tributaries, mainly intermittent, occupy gullies eroded into
the valley walls of the Sheyenne River. Thase occur mainly in the
delta area and rarely exceed 2 miles in length. Consequently, the area
dircctly adjacent to the stream is well drained, but the greater
part of the interfluvial arca has no surfaco drainego, Somo gullics
are prosont also along the steop northeastward-facing sacarpment

of tho delta, The gullics carry water only during times of heavy

107 Upﬁgﬁ, Warren, ovn. cit., pe 576
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precipitation of melting snow, They bogin suddenly along the top
margin of the delta slope and end just as suddenly at the foot of
the slopoe Some of them have formed smell alluvial fans, Typical
examples may be scen in T, 136 N., R, 51 V,, sece. 3, 4, and 5, and
in T, 137 N., R, 51 4., secs, 32 and %7,

Many small temporary springs are reported to occur in the valley
of tho Sheyenne River, particularly throughout the delta arca,
as well as at the base of the delta escarpment southwest of Eindred
and noar Walcott, During the spring and esrly summer the Sheyenne
River probably gains some water from these sources, but the springs
may dry up in dry scasons, and the Shevennc River hae beon known to
become completely dry in this area,ll/

Much of the surficial material of the arca has boen roworked
by tho wind, and prominent sand-dune areas are prescnt along the
Sheyonne River and east of the delta escarpment south of the river,

The two largest arces of sand duncs are shiown on figure 3,

Presont water supply and futurec neacds

Waser supplies for stock and domestic purposes in the Kindred
area arc obtained largely from welle, Whore the well weter is highly
mineralized or inadoguate in guantity, rain water caught on the roofs
of buildinge and stored in cistorns is usod as a supplomeontal supply..
Records of available data concerning most of the wells in the arca
are given on pagos 48-60. Locations of tho wells and their depths

aro shown on figure 3.

e

11/ Hell, C, M., and Willard, Ds E.,, U. S, Geol. Survey Geologic
Atlas, Casselton-Fargo folio (no. 117), p. 1, 1905.




Bofore the new municipal wells wore drilled in 1948 as a rosult
of the rrescnt investigation, tho public water Qupply at Kindred was
obteined from three wells of intormediatc depth (nos. 2, 3, and 4),
onc deep well (no, 1), and one s:allow well (noe 5)s The wells of
intermaediate dopth wore drilled in 1935, but the water obtained was
inadcquate in quantity and of vory poor quality. The docp wcll was
drilled in 1936, and it is roported to have been the principal sourco
of supply for tho town until the shallow well (no. 5) wae drilled in
1944, Although tho quality of the water from well 5 is considored
satisfactory, tho maximun yield is reported to be only about 6 gellons
a minutec. A number of shallow wells, most of them 15 to 20 feet doep,
had beon dug and drillad at various times by home owners, but the
amount of watecr obtained was rarcly adeguate even for a single family,
Howover, the no. 5 city woll, drilled in 1944 to a dopth of 40 foot,
yiclded as much as 15 to 20 gallons & minute,

Thus, tho town officials, in meking plans in 1946-47 for a munici-
pal wator-supply system, were confronted with considerable ovidence
indicating a dearth of ground water at all dopthe in and noar Kindred,
Most of the wells in the shallow sand has very small yields, and
wator lovels in thom had dropved vory low in the drought yoars of the
thirtioz. The sand and grovel bodics at intormediate depth, which
supply most of the farm wells in the arce, had yioldod only small
supplics of highly mincralized water, The Dakota sendstone, which
supplies artesian water to many wells west and south of Kindred and

which Simpson had rocommonded as the most likoly source of supply, ;g/

127 Siﬁ;gbn, H. E,, Ground-wator resources of Kindred, Manuscript
roport Piled with the State Geologist, Grand Forks, N. Dak., 1933,
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had proved to bo absont at Kindrced, Unsuccossful attempts to obtain
the artceian water from wells drilled for the Rustad Estate, to a
deoth of 600 or 700 foct in Kindred and to a depth of 300 foet 4 wilos
oast of town, aro reported by Simpsons13/ A number of decp "dry" holes
aro roported to have boecn drilled in that aroa since that time.

The ostimated minimum wator requirement for a foasible municipal
water-supply and sowage systom in Kindred is said to be of tho order
of 30,000 to 40,000 gallone a day, In ordor to provide a margin of
safoty, it would bo highly desirable to develop two or morc wells
capable of yiclding 30 to 40 gallous of weter per minute. Tho two
wolls dovelopod in 1948 (nos, & and 7) appusar to mest at least the

minimum water rcequircments,

13/ Op. cite, Pe e
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GEQLOGY AND OCCURRENCE OF GROUND WATER
Genergl
Stratigraphic units

Information concerning the geologic formations in the Kindred area
was obtained principally from 25 test holes drilled‘by the U. 8.
Geological Survey during the course of the investigation and from loge
of a few city-owned end privetely owned wells, Eighteen holes ranging
in depth from 30 to 77 feet were drilled to obtain information concerning
the shallow sand of the Leke Agassiz deposits. The other five holes were
drilled through the full section of sedimentary rocks to obtain infor-
mation in regard to the deeper water-bearing beds. Locations of the
test holes drilled in the general area are shown in figure 5, and locations
of test holes and town welle in Kindr~d are shown in figure 4, Logs of
all test holes and 19 other available logs are given on pages 61=T5.

Stratigraphic nomenclature used in this report conforms generally to
that establighed by Dennis, Akin, and Worts lﬂ/ for Cass and Clay Counties,
North Dekota and Minnesota, Following is the stratigraphic section for

the Kindrsd area:

(0]

L =]
& g |4 Lake Agassiz deposits
£ g 2a Silt unit
é % § % Clay unit and deposite of tho Sheyenne delta
= (3 I o Till and aseociated glacioaqueous devosits,
S % b3
= 218 & ol Older Pleistocenc lake clay and drift
HESREED or Benton (?) shale.
5 Clo u®
= -
Tes oy ol _
S
Y- I "Granito”

5 ‘

;ﬁ/ Dernis, P. E., Akin, P. D,, Worts, G. F., Jr., Geology and ground-
water resources of parts of Cass and Clay Counties, N. Dak. and Minn.,
U. 8. CGeol, Survey mimeogra-hed report, pp. 16-17, 1949,
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Tho surficial sediments in the Kindred arca arc the Lake Agassiz
dovosits, which may be convenicently divided into a clay unit, a
gilt unit, and a dolta unit. The clay unit and tho dolta unit aro
thought to be different facles of the samo timc intorval, doposited
during the carlior and docpor phascs of the leks when tho shorc line
was at thc Herman and othor high-level beaches, The delta sedimcents,
which aro coarsor and thickor than cithior of the other units, occur
in the arca south and weoet of the delta escarpmont (soc fig, 3).

The clay unit was formed lakoward from the dolta, and in the Kindred
arca and clegwhorc along the delta margin the clay and delta sands

arc intorfingorcds Tho silt unit was deposited during a later flooding
of the leko, and it comnlotely covere tho clay unite As tho lake that
doposited this unit ross high cnough only to lap tho margin of the
dolta, tho silt unit is not presont landward from the dolta cscarpment,
The Laeko Agassiz doposits arc gonorally slightly loss than 100 feot
thick in the arca lakoward from tho delta but may bo from 150 to

200 foot thick in tho dolta arca,

Tho Lako Agassiz depoeits arc underlain by till and associatod
glacicaqueoous devosits, The till consists largoly of clay and silt
mixod with varying proportions of shalc pobblos. Intorbedded with
the till a.d lenticular and, usually, emall bodics of poorly to
modorately woll assortod glacicaquoous sand and gravel, Tho formation
ranges in thicknoss from about 100 to 190 feoct in the Kindred arca.

At Kindrcd and presumably in most of the castern part of the
arca the till and associatod glacioaqucous deposits aro underlain by
"granito," but at the location of USGS tost 1R end 2R and probably in

most of the woestern part of tho arca tho deoposits are underlain by

= 15 =
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clav, silt:-toau, amd sanlo, Thoee maturiale, wihich 1ad buen romov.d
br erosion from tie castera nart of thu 2rea boloro the Cupozition
of tav Bill, wey roprusvat 2a oldur Pleistocens lalze clay or roanants
o a shole of Crutnccous ars or botl, Abdout 52 fuot of clay, silt-
sE0ae, fad chnlo vas oresent in USGI t.st 1R, If ol Jrutaccous i,
tas 2atorizl way revrecont ths Suaton shals,

Underlying the #ill and essocizted glacioaqueous duposite in the

sart of thc ar.a and the cley, siltstons, and shale in tho

(8]
M
]
o
{4
E,
[
w

loeally refuraod to ne grondite,

Pigurc 3 is o ~oolozic ssction in the Jindred crova showing tuc
conoral sharsetur of tho rock materizls and tac rolatioashine of tac
gtriticrophaic wmits.
aycrolozic conc.pts
An "aquifer" is any roeln foramsbion or strotun that will yicld
wetor in suf ieiunt guantity to be of iwportace an a sourcs ol
susply, 13/ The ausouat of wator that can bo storsd in an ajuifir is

m

oasured by the porociiy of tiac rock Latorizl, hy uwaconsolidatod

bt ]
~y
2
Q
3
L]
w1
b
Q
g
34
i
&
d
s
4
-
el

zand, cad grovel ars goncrally wors porous tian
coamolidated rocizc such 28 s ndstonc andé liucstonc, nltinough in
soae areac the consolidatsd roclie are highly perous, W "snoeifie

i o1 SO v weniid 4 o gem I P L Y &
vicld" (aflsctive norosity, or witur-ylulding capacity) of o rocx 1e
somowihrt los. than ite total porority--uwuch loss in dhe fMner-grainsd

netorinls—-boc-ups oo webtsr iz held in the vors s»cus by molocular

forecs aad will not Clow out by gravity.

15/ icizzer, 9. ., The occurrcacs of grownd wabor in tae United
Statest U, . Gool, OSurvuy Lut.r-Lup:ly Papor 482, p, 2, 1923,
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If tho water in ca aquifor is not coafincd by imporvious strata
abovs, the water is said to occur uwadsr watcr-tabls conditions, In
his cacs waber may bo obtained from storagc in the aquifer by
loworing the water level, vhich results in gravity drainags, and tho
spceific yloléd is sous larse fraction of the porosity; in coarsg-
craincd materials it 2oy approach very clossly the total porosity,
If ths wetcr is coafincd in ths aquifer by an overlying impcrmeable
stratum, howover, so that the wator risce 2bove the top of the equifer
undor aydrostatic prossurc, the watcr is said to occur under artceion
concitions, In this caec, water will be yiclded as the water level
in 2 w2ll ie lovercd, but the agquifor remning scturated and thoe
watur ig riclded beoeause of ite own oxpansion and the compression of

T oy
Gl

3

guifer dus to low.red nrossure, ratior thon by gravity droinnge,

..
F

The vator-yicldiag canacily is called tho "eocflicicnt of storage”
and ic puazeally very auch swaller thnn the spucifiec yicld of the
peio watorial wien draiacd by crevity,
If the vore spocues =re larrge and interconavcted, as thoy coumonly
ars in sand and sravel, tho wator is transultted uore or lops frocly,

and the roelr is gaid to by poracable, but if thac pore spacuc arc

very saall, ae tiacr arc in clay, thu voter is trensamitied very slowly
or not ot all, and the rock is said to bo impermeablo,

Thomre are, thon, two fundsnioatal nhysiesl nroportics of an
aguifur that larpoly contrel tav novaicat of water througna it, the
gpocific yisléd or cocificicat of storoge anxd tic Hermoability,

Th. epucific »icld mey bo definud ac thc awowat of watur, oipresccd as
2 fraction ol a cubic fool, tiaxt will dr:in by grovity frou z cubic

o

foot of sxturatud ilnturizl, The ecovificicnt of gtorzge is dulfined as

w TF




the amouat of vater in cubic feot thet will be rolos:zcd from storage
in cach vortical columa of the ajuifcr having a basc 1 foot square
wasn the water level f2lle 1 foot, Tor nonartoesian aguifors tiac
cocfiiciLat of storace is, for all sractical nurnosces, identical with
tiic specific yisld,

Tac poracability of & rock is oxnressadé as the "coufficiont of
noraschility" or by the "cocfficizat of tronsmissibility," which is
the averace poravability multiplicd by the thickness of the zquifor,
The coulficivat of transmissibility is cidrus:cd in gallons por day
pur (oot and is defincd as tiae auwber of zallons of water that will
pass in 1 day through a vertical strip of thc aquifer 1 foot wide
under a2 unit hydraulic gradicnt (1 foot »ecr foot - 5,280 foct per
wmile), Likowisc, inssiuch es th: flow of ground wator normally is
dircctly proportional to the hydraulic gradicnt, it way be thought
of as tau nsuwaber of zallous of water th-t will pasc in 1 day through
a vertical strip of tiw douifer 1 wile wide wder a hydraulic gradient
aff 1 Joobt pur mils,

Sssontially 2all ground ater is derived from nrecinitetion, The
wator may cnter thic grouad by circet senctration from rain or Pronm
aclting snow, and by percolation from stromas that cross the area
if the wntur in the streams is highcr than the water lovel in the
grotnd-wator body, In couwe arcas a part of the ground watcr concs
froa adjaccat rogions, cntering the ground at higher cvluvations 2ud
moving slovly to lower clouvations,

spsontially all grovnd watur of ceconomic immortance is in
proecss of movoeniat tarough the grownéd from o nlacce of intale or

ruenarge o a place of disnoeal or discharge, Velocitice of a fuw

e L e




tone or a fow auvadreds of foot 2 vear probably are moct common in
aouifers uader naturel conditlon:, Growad-wator d¢ischarpgs oy oecur
by ¢ircc’t ovanoration from thu soil surface and by traunspiration by
9laa%s a2 ar.ass vhcre tho wator table is very avnr e surfacs, or
by s..pnpe to ctreams or to other sround-vatur bodice whors
Paysical situnation is eultable,

As ground wotor moves through an cquifcr it dissolves 2 part of
the more soluble mincral constitucnts of thic roek nartielos, The
anount of mincral imtter dissolv.d by the votor is doncadeat won thl
Iind o solublc matorinls prosunt in the aquifer, and the longth of
tine the weter is in contoet vith thoem, Twrefore, tho watere that

1eve bo.n wmdorgrovnd longust aad have traveled the

rruitost dicitzncus
ere coir:oaly wore hishly adncraliszed than trose rolatively near tho
rotunrss nrive.

Ia th. Wizdrod arca, th. dolta unit and the zondy dortionc of
tiu 8ilt unit of thu Lale lzossiz Guhocitn, aad the flaclonquuous
¢orocits nosoei-tod with the 111, arc the only asuifurs of immortance,
Theoo cquilire aad the oecurrsuneu of growad watir in thu —ro discusctod
in tho following suetione,

Lolte Lxooseiz donosits

Guolozic asnoets
Turing twhe voning stzzos of the Wisconsin glocia'tion, a marginal
glacial leks kaown cs Lale Lpaseiz was Doraed in tic northward-slopiag
Aod RQiver Valley, OScdimente dorived wninly froam glocinl till wore
dupocitaed in thic lalze dircetly froam tiwe aulting ilcu front zad by
gtronie 2od by lacial noliwater, The duposite in the doupur part of

tixr lale econci 4 mzinly of ¢lzyr, thoereas conrscr vaturinl was concuntrdoed

w3
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alons the shorun to fora thu proeunt beach ridges, bars, dultas, and
othur siore Tosturcs, Irrosularitics of the forawr land gurfrec ware
nertly or coalutuly obseursd 5y uiis blanitot of scdimont, The Kindred
~rsn lios nenr the northczctorn wdi o of onc of tag largeet of tho
dultes formsd ia tae lakd, and the charactur end watcr-boariag
srovertics of the lelic duposits can best be wnderstood in the light

of th. lalzc history, insofar as it hes busn woriked out,

Tac history of Leke l‘gassiz has been studicd and doseribed by
Uphon, 15/Tyroll, 17/ Jounston, 18/ Luverctt, 19/ aad Nikiforoff,20/
Mose authore arc not in comlate agrucaeat conceralag the history
of thc lalc, and auch adcitional work will have to bo douc haelore
the couplote story is knmown, Tho followlng briocf sumizry wbtilizus
Protial date 2ad intorprotations from all thcco authors, coordinated in
tho ligkt of data obtxingd duriag tho prosent ctudy,

The icc appoars to hovs meltud first around the thin acges of
tho lalke thot occuniud the Red River Volloy, Thus tac Piret loltue
to Torm wors small icolatod bodivs cround the margins of tho valliey.
Ons: of thooo emell lakes oceupivd tho cxtbroue southwestorn part
of the =res of tic Sheyonae delta (sce fig, 2) 2a¢ forned the ilnor

hoasches 2% 200 altitude of

N

0 to 25 fuot zbove the higauvst (Giurasa)

16/ Ushaiyy warrca, The gleeinl Iele sgaseiz: U, 5. Goel.ourv.y .lon,

1096,
Tyroll, J, B., Tac gponcsic of Loke Agassiz, Jour, Geology,

)
1, 8, pr. 011-815, 1896,

Johacton, V. 5., Thac goncsis of Lelto .pgascizs Jour, Goology,

1- 34? PDe 62:)"658|
1¢/ Loverctt, Frook, Justemary goology of .inmusote 2a¢ parte of
ndjacunt Statess U, 3, Gool, Iusvey Pro?, Pipor 161, 1932,
20/ Zikiforors, G, C., Tas 1lifs hietory 02 Lazc Lgassizs Altornative
intorprotation: Am, Jovr, Zei,, vol, 245, »p, 205-239, 1947,

23
1/
vo
18/
VO
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bunchos thaat sxtend comnlutoly around thc laks, The nortasnotorn
ghaore of thic cm:ll saccstor of Lake Agasiiz wes foraed by the
ice, 2ad i%e .xact sxtunt is nobt knowa, althouga 1t probably oxtunded

boyond Lyadasre, Accorciag to Upham, 21/ the formztion of thu
Shuyonas dolta began at tais otagc,  As the deo meltod and the laks
occunisd a larger part of ths valluy, the water stood ot the acight
of tie Hurana bonches axd fownd n outlut to thw disclssippl draiaage,
Cuttinz cdown of tic outlot chsaavl causcd tas lake waters to drop

by s.ccusiive stoges to thu luovel of thos Caapbull snorc linc, As tae
icu front rutr.ated nortiward, the 12z, waters 2lso recuded nortuwar
until tho loite v s very acvarly or commlituly druincd, 3ubszquently,

2 readveacs of ohe ico ~zain blockod the aorthward-flowing dralnngs,

e

oy 5]

and 3 fisal 1laie was foracd in the Aod River Valloy, It rose only
to the lov.l of tho outlut (Compholl buach) 2né thon rueudad,

Bulow tis Campbell shore linz two distinet units have beon
iduntificd as corrosponding to the two stages of lake flooding, 22/
The lowcr aad thiclkor unit is tainly laainated bluc-gray clay; the
upror and thisacr wait is 2 more coarsely laminated bufl to yollow
silt, Ths Czmupbell shors liae cuts tac oastern (lokeward) uarzin of
the Sheyeaas delta (sc. fig. 2), 2ad the waters of the last lake
floodiagp ncvur covorce tiau dulta,

Uphaa 23/ doseribod the forsation of the Bhoyenmo dulta as

seulting largely from tho sodiwnt carricd into the lales by tiw

glaeial Shoyenas River, altaough ho rocognizsd the possibility of larg

81/ Op. oit., Ds 212,
g“z_/ D-:prlﬂis’ P. E., ."—kin’ ?. D.’ Dﬁ‘]d .,Orts, G‘ F.’ Jr., 0]’“" cit.’
v, 18,

'y

23/ Op, cit., p. 316,
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contributions of sadiuzunt cirsctly froa the mcltiag ice froat,
Leveratt 24/ was concornod about thu abscuce of sinilar dultas ot

the mouths of larcur rivurs, such 3z the Bod Lnke River, =ad bulivved
that the greabtor nart of the mat.risl was coatributsd cdirvetly by

the melting ies, Tace Pinc-crainced charactor and cmeullont assortaunt
0@ the sodiments, togother with tho 2liost total lack of pebblus,
oouldurs, and unas:zortsd bloeks 2nd balla of cloyey materizl, which
onc would wuaoet to find in ico-laid dupouitcs, lezd the prosent
authors to favor Upham's tavory of a dulteic orizin for the Shoyenne
delt- 2t lunct, 3videaes for tii. woraing dopocited in water, which
Lovorett 25/ shows nlonz the narsin of the Bhoyunne dulta southwest
of findrud, was not found during the pres.nt lavostigation, On tho

contrary, ingtead of a fuw fiut of sand covuriag "

a higaly ecalearcous,
somswhat »obbly clay," a2s daseribod by Loversttd, 26/ tho tcet holes
drilled just -~bowvs the secarpm.ait cncountored sili, find zand, and
silty 1 2o elay to 2 dupth of 2p-roxla~taly 150 feot.

On the map (fiz, 3) throo torpes of surficial motoerinls ar:
distinmuished, Tho {ine zand 2ad 211% of thu dultn zre in gencral
cozrscr, lightur-colorcd, rac luse comdactud tamn the yollow lake
silt, Howuver, th.ore ic consid.rable intergradation ~nd inccrluonsing
o’ tns wwo typuec of codiaunt in ths arce adjscunt to the dulta,
poranns chlofly bucause the dolta szando woro washoed down and irrogu-
larly distributod ovor tue lake floor during the intcrval botwoon the
wro laito floodinge nad durding tac Caapboll stage of tue last flooding,
2L/ Op, cit., p. 126-127,

23/  Op, cit., fiz, 17, p. 124,
26/ On, eit., v 127,
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FIGURE 6—GEOLOGIC SECTIONS SHOWING THE DISTRIBUTION OF THE SANDS IN THE LAKE AGASSIZ DEPOSITS AT KINDRED. Taterior—Duplioating Seotion, Weshington, D. C.



Arvag of nromiacat s~ad cumes are mepded s 2 third type of surficial
mnturial, JTa gonoral tho woturizls of tae sand-dune ari2s ars coarssr
aad bottor sorted than the dalta sodiavnts clsuwhora. Lost of ti
dulto curfueo shows coue uvidunce of ruworking by wiad, and oaly the
moot promincat sand-dune arcas wore mapoed, Th. duncs are, at prucont,
worc or lae: stabilizod br 2 rrowth of grass and othcr vogotation,
Host of taca 2re low, but souc attain heishie of 20 to 40 fuut,

The dulis suciiente are doninantly fine sand 2nd silt, Considur-
abl: elzy is intorbeddcd vwith soume of the 3ilt; on thc otlnur hond,
soms asdium sand occurs loezlly with the fiac g-nd, altogoticr the
uait is logs coapacted, oven at dopth, than are the elay and silt
unite, Tho total thickaves of tas deliz codimunts anperre to be 2bout
1350 to Z00 feut, altiaough thoey wuay bo considoirably thinnur loeally,
The contnet botwoon tae Lelis Agacsiz dupocitc and the till 2nd aszzo-
ciated glacioaguuous dunosits in the deltz rres is much more difficult
to dotomaine th-a is the s-m2 contzet clocwhere, The contret was

£ s

picleed ot tiaoe dopth at which nebblus ~ad gravel wors firct found in
the cilt and elay, The cilt and clay with containud shalc pubblos
any have bosn paebdly 1ok elay ratacr thon €31l in sowme eacus, 2nd thc
bouncary butween the forrintions (scu fig., 3) is only cpproximotec,
Lelreward from the dilito tie Lnko agseuiz doposite consict of =n
upper ¢ilt unit z2ad ~ lowur clny unit, Thu silt unit consicts
lorgely of silt and s .ad vith only minor smountes of cloy, It is
cua.rally rullou to buff in color ~nd in arny placos is sandy at tho
bage, dn thoe Jdndred aros it ie gunerzliy 30 to 20 fout thiek

(sow Pig, 6). The clay unit conelets largely of clay amd silt with

oaly ainor amouats of esad, It ic guncrally blucish gr-y in color
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and thinly lauinztsd, In the Kindred earun it oppears to b zbout
50 foot thlck (sve £z, 3).

Ta. Lele Agacsiz dopowits contain souw of tho wost iwporitant

i~

aquifvrs of the sroz, Practically all tho fara wolls in tho delte
portion of thu aria obtzin thedir wator from theso doposits at dupths
raazing from 10 to 70 fuct (oo fig, 3). liany of tho wells are driven
sand-poiat wells cquipped with hand pumps or windmills, It appears
lizcly that moderateo surplics of watcr for municipal, incustrinl,

or othor purposce could be dovelopsc in tals arva, WNot mueh dotailed
woriz wic don2 on the dolta unit during the drusont inv.stigation,

but consid.rable btust drilling o2nd otasr vwork was donu on it in tae
acarby Uyncmere arca, 27/

Wiolls similar to thoce in the dulta unit ore obtained in thao
sandy parts of the silt uait in sexttored arcas tarouchout the lalic
plain, ..oet of them z2re io froat of the dulta vecarpuent and along
the Shoyuanc River bubt thuro are a fow olacwhere, In wost nlacus
tacy are about 15 to 20 fuct in dupth, So far as kmown, no wulls
obtain water from the clay unit of the Lake Agas:iz doposits,

The probablc dictribution of thu sandy parts of tie silt unit
in the vicinity of Kindred is souowa in the soctione of figurc 6,
which arc basud on date frow test holue (ses Pig, 4), If thoss
gandy buds ~re to surve 2u o cource of municipnl watur sudnly for
the toun, it is immortant to know 2: much as possiblc about thuir
oxtont 21d continuity so that 2n cvstim-t. of the storage capacity
éf; Dennis, P, 2., Akin, P, D., 2nd Jondsﬁa?HZEHHC L., CGround wetor

k.t U, ©

in the Wynédiwrs aros, Aichland County, N, >, Gool, Survey
Alacogranioed revort, 1950,
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of the asuifor wsy bo obtrined, A comparison of the logs of ths tust
holos in the vicinity of .indrud with thosc in the Fargo arsa 28/
inficatos that thoe £ilt unit containe 2 mueh highor wereontags of

gand in the dindred 2rea thoan ia the Farpo orez, Howover, il
straticr-phic “osition of ihv s2aé ronirally noar ths basc of the unit
is siwilar to that in the Fargo arva -nd clsevihcre, Murthormorc,

only in an occasionnl t.st holu, such os UG 6, arc the ssnd buods
absent., Tho ciziat privats wolls in Kindred ore 211 dovelopod in
shallow sand aquifvrs, Thus 211 the available uvidoncce indicates tho
mensral prosonce of tho zand bode in ~nd ne~r the town and their
prohablc continuity ond intercounncction as ;ndicztcd in figure 6,

That the s-nd bedes arc probably prosont and vperizps thickor in thc
arca botweon the town =ad the dultz is suggested by tholr probable
mods of origin, Thoe cloy wnit of the Ieltc Azzsciz deposits was being

formcd in roelatively decy wator whils the Shsyenno dolta vas growing
northcastward toward tiae Lindroc arca, dowover, wacn ths lako woters
full to thoe Campbell stage, souwe of tac sondy dultn scdinenis wore
probably uroded and rodistribut.c lakeward by the loke wateres, ond
during ths intorval botwoson lako floodings ctrunie probably sprood
ndcitional guantitice of dolto sand upon the adjacuat portions of the
lalzy »lain, As thc waters of thu scucond lalke flooding again ruached
the area, nuar-schore sand cdoposits may have foruud acar Lindrud until

the water bucawe so d:un and the shore moved farthier awny co that

sEld pathor thon sasd was dovocitad,

=

28/ Donaig, P, B., &kin, P, D,, ond Jorts, G, F,, Jr,, op, oit,,
?P- 154'—1770
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vatur-luvel Fluctuations in agquifur of the Leke Agnssiz deposits

Records of woter luvile in observation wells in the Kindr.d arca
Aave not buon obtaincd for 2 sulficicnt lonzth of tiuc to dunonstrate
the vract charactor zad dagaitude of the natural wa.ur-lovel fluc-
tuations, Howovor, fluctuations have boca obsarved in a sanllow
wsll on ths Sheyonae dolto near Uyndmere for 2 nuaber of yoars, and
it s.ooie likely that the natural water-lovel fluctuations in walls
in the dielta near Jindrued way bo anclogous to the fluctuations in
thnt woll, althourh the mrynitude of the fluctuations may not be
comparabls, Firsurz 7 is o hycdrogranh of an obsurvation well which
ic loc~sned 1 nile north 2nd 5% milos wust of Uyndmere,

Rocharge to thu dulta c-nde is » complox function of prueipitotion,
tamuraturs, aad othor celimatic foetors, In guncr-l, the groatest
aiount of rochorge occurs in the spring ~ftor the spring thaw,

During this tiae thy water from tho wmwliin:g snow collucts in un-
draincd or poorly droincd arvnt zad fradunlly cocpo into the egands,
torstacr wita ths woter from wiclting froct, Alvo, cvaiporotion from
the soil and from opon wator surdaces at thir tiae t-lec alacu a2t 2
compar~iively clow rate becauss ol the low tumpor-turce, Arinfall
during this sonzon augacnte the water from thoe nmelting snow and thus
inercosue the amownt of watur avoilable for rochargo,

Az o result of rocharpe during this poriod, wator lovels ordi-
narily reach their highost stoges during tho lato epring - or carly
suzicr 2ad mny be very near tie land suridacc throughout moct of the
arsa, Lith the advent of warmoer, dricr weather in tae oorly cumaer,
nxtural cusenarse of watur from thv dands is zccelurstud by inerescsud

evanoration from the soil 2ad

opun watir ~veas, 2z well as by under-
ground drainage o e stroaue in the arce,

- B8 -




WATER LEVELS, IN FEET,BELOW LAND-SURFAGE DATUM

OBSERVATION WELL

OBSERVATION WELL
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140-49-35¢ca

FIGURE 8.-HYDROGRAPHS SHOWING WATER-LEVEL FLUCTUATIONS IN TWO SHALLOW WELLS NEAR FARGO.
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Rocharge occurs also 88 a result of rainfall during the summer
and fall, but much of this preecipitation is held in the soil zone for
a timec and ovaporates from thc soil surfaco or is transpired by
plants without roaching thc wator table. For this reason; only
heavy or sustaind procipitetion during tho summor and fall sceasons
cffectively adds to ths ground-water storage.

Littlc or no recharge ocecurs during the wintor scason
while the ground is frozon and there is little or no melting of enow,

During the epring and summer when theo watcr ievel is very noar
the land surface the sands may bo congidered as ovorfull, and much
wator is lost by ovaporation, This rejected rocharge would be
availablo as actual reocharge if the wotor lovels wore lowcred by
pumping or from other ceuscs, Tho riscs in water level probably arc
much greater than they would bo if the water tablo werc a greater
distanco below the land surfacae, bocause the capillary fringe may
extond some distence above thewater teble and probsbly is offective
in keeping tho sands partly saturatod almost to tho land surfaco most
of the timg,

Similar data on water-level fluctuations in two wells in the
8ilt unit of the Lake Agassiz deposits necar Fargo are available for
a poriod of approximately 20 months during 1940-42, Thecso data
are shown in figure 8,

The hydrographs of thesoc wolls illustrato clsarly the response
of tho water lovels in the shallow aguifers to rechargs. Recharge
to shallow aquifers in the arca during the spring thaw is cormon,

As tho ground thaws, the wator from meltod snow that collected in
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poorly drained areas has ample opportunity to soak into the ground
and seep down to the water table, Fluctustions due to recharge of
this typs arc illustrated by the water-level rise that began about
the middle of March 1941 in well 139-49-2sa3 and during the first
part of April in well 140-49-35ca, The riscs continued until the
last part of April in the latter well and until the first pert of
Mry in the former well, During the first part of June the water
lovels in both wells began to rise as a result of recharge from
rains during that period, This rise continued until about the last
of June in well 136=49-2aa% but only until about the middle of June
in well 140-49-35ca,

After the full effocts of the recharge werc culminated, the
water lcvel in well 140-49-35ca declined rather stoadily until it
roached a lovel lowor than that preceding the risc in April., The
wator level in well 139-49-2aa3 bogan to declinc after reaching a
peak in Junc, but the declino took place at a much slowor rato,
and the water level at the end of 1941 was still severnl feoot higher
than before the epring rise bogan, Also, thc total fluctuation in
1941 at woll 140-49-35ca was considorably less than at woll 139-49-
2aa3, The difference in tho magnitudo of the fluctuations was duc
principally to the difforence in depth to water in the two wells and
igs explained as follows: Tho wator lovel in well 140-49-35ca rangoed
from 3,8 to 8 fecot below the land surface, so that in this arca much
of the ground water was disvosoed of by capillary movemont upward
from tho water table and subscquont transpiration by plants and
cvaporation from the soil surfacc, On the other hand, the water level

in well 139-49-28a% was ncvor loss then 11 feet bolow the surface,
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WATER LEVELS,IN FEET, BELOW LAND-SURFAGCE DATUM
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FIGURE 9-HYDROGRAPHS SHOWING WATER LEVEL FLUCTUATIONS IN THREE SHALLOW WELLS AT KINDRED, NORTH DAKOTA .




end thercofore was deep cnough to escape, for the most part, surface
discharge by transpiration and evaporation,

Figure 9 shows available data on water-lovel fluctuations in
three wells in the Kindred area, The records are short and the
lovels were somewhat affected by pumping, However, a gencral wator-
lovel rise during the latter part of March is shown, indicating
redharge to the eilt unit of the Lake Agassiz deposits in the arca
during the spring thaw, The rise in this instancec ~mountcd to only
avout 1 foot, which is much smallor than the rises in the shallow
wolls near VWyndmere and Fargo for comperable geasons in othor yoers,
It is possiblo that tho particular scason for which rocords arac
available was an unusual one and the water-lovael fluctuations not of
the magnitude ordinarily oxverioncods However, thec discussion given
for the wator-level fluctuations in the Wyndmere and Fargo arces
doubtless applics in general to the shallow agquifor in the Kindrod
aroca,

Punping tests on shallow wolls at Kindred

Betwoon July 13 and 28, 1948, pumping tests wore run on Kindred
City well 6, and well 5, 86 feot south, was uscd as an obsorvation
well, Sovoral pumvping poriods were invelved in this test, The first
period, of only a few hours' duration, was principnlly to doterminc
at what rato the woll could be pumped, The sccond period lastod
for about 24 hours, and wator-level mo;suromcnts woro made during
thie pumping poriod and for approximatcly 24 hours following it
At tho ond of the 24-hour recovary period, it was folt that tho
data obteined wore not sufficient for inteorprotive purposes-and another
punping period was bogun, he pump was run for approximatzly 48
hours, and water-level mensurcments wore continued over an oxtended

rccovery period, - 20 -
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Figure 10 shows the water lovels in the pumped well and in the
obsorvation well, and thc pumping rates during the period involvod,

Computatione of tranemigsibility werc made from data on the
recovery of tho water lovel in the pumped well aftor the last pumping
period and data on the watar lovels in the obsorvation well during
the last pumping periods In meking the computations, corrections
woro made only for the effects of the provious pumping poriods,
No corrcctions werc attompted for partial screening of the aquifor at
the purped well, for the offects of natural water~level fluctuations,
or for othar factors that might introducc small orrors, bocausc it
wag folt that insufficient data wers available to justify tho pro-
codurce noccssary; and also bocauso tho proliminary results obtained
did not indicate that tho rofincments could increase the accuracy
of the computations,

Figure 11 is a semilog plot of tho rosidual drawdown in Kindred

City well 6 aftor tho laet pumping peoriod against

1« 20 3 vhore t = time sinco pumping
ty'e ta'e t3'

started, t' = timo since pumping stopped, and the subscripts refer
to tho respoctive pumping periode used in the calculationss For
cortain ideal conditions, this plot would approach a straight line
pessing through the origin as values of tﬁ’ becope sufficiontly

large.
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The trancaiscibility could thon bu coumuted by the cquation

R ELN

where T = coc?ficiunt of tronsmissibility, gpd/ft,

&£
1

pumping rate, gallons por ninute

st canage in rosidusl drawdown over 1 log cyel.,

The plot in figure 1l docs not form onu straight line ~c would
honpen undur the idusl conditionsz upon which the formuls ic bnooud,
and 1: i popsibly to draw two straipght liscc s indieated, It ic
bolicved thnt the anture of thw plot is the rusult of clow craining
of the wator-bearing ontorinlc curing recovery, Thu aaturi~l comoee-
ing tas squifer is finc to vury Jine s-nd and silt, anmd very slow
dr-inage 2nd refilling of ths wmatoriale would be cxpocted, ZEx-anples
of thu tyns of rucovory curve to be czpoetud uandor these conditions

have buon duceribud by Jacob, /

&\3)

On the amswantion that tho roezeon for the failure of the data
to plot as 2 straigit 1line is 25 stated ~bove, the covfficiunt of
traagnicsibility should bo coumputed from line 1 of thu graph, or

T w264 x 26,1 _ 4,604, or T = 4,600 gpd/ft opproximetcly, Linc 2
2,07 -

ig brzaed wpon ceantwy data, and it ic liltily thot i additionel dntn
wore 2% nand the nointe would forma a curved liac into the origin
incto~d of tho straight line as drawn, It is shown here only as a possible

inturnret~tion of {ic available dotn,

29/ Joeob, G, I,, Jwcovery nothod of dutomining neimeability,
siyirieal ndjustient for, U, 3, Gool, Survey nincographud ronori,

19454
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‘Figure 12 is a somilog plot of drawdown in the obeervation
well (Sincred Ci%y well 5) durins the la.t pumping period ageinst
'tul.r{tn
tl o tq’ X tj, where the syubolsz and subseripts hiove tiie came
ueaning a8 in the previous example. Thies plot may also be inter-
preted to consist of 2%t lozet two straignt lisee, The possibility
that this plot could renre:ent the influence ol an iluperieable
bouadary 30/ was coneicered but was discounted in view of the results
obtained from the recover; curve (cee fiz, 11) 2ad the obgorved
zeologic coaditiecas, The coefiicients of troasmissibility and
ctorare 28 comauted Ly the ususl aetnods 31/ from line 1 are

T = 30,742 zpd/ft =20d 8 = 0,0147, respectively,

.)

This computed value of T seems much too aigh for the material
comrosing the aquifer ond the resulte obtained from tie recovery
curve, aleo, the volue o 5 apdearc to be much too low for water-
table conditlons and awuch too high for artesian conditions, Similar
comutations froa line 2 cive T = 12,218 gpd/ft =2ac 8 = 0,107,

Althourn more nearly the expected values, the coefiicient of

trasemissibility is still not compatible with that computed from

.

It Ls belleved tiuzt the jslot of fijurs 12 shows the recult of

clow drainace of tae natarisle during the pwining period, especially

e S
in the -~rea betvecn tie okservation well aad the nsumned vell, Thisg

would cauge the water level in the well o f211 more ranidly during

O/ F:rfls, Joim G,, Ground-water hydraulics zs 2 geophysical
3id: idichig a1 St to Dent, Cons, Teel, Rert, 1, 19040,

21/ JlCUJ, 2s Guy Drawdown teet te determiae GI culve racdiuvs of
artesizn well: Au, Soe, Civil 2Ingp, Traas,, pp. 1047-105%, 1947,
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tae very early part of the punping neriod tina 18 inetantaneous z2ad

o

comdlets drainage occurred, also, after the Oir

-

=t ranid lowering

n

o

nr.d occurrcd, the coatinuved adcdition of water through delayed drminage
vould t2nd to chuze the subsequent rate of loweriag to be les:z than
would occur with instanteucove, couplete drain-ge, This would cause
the comrited v-lues of T to be too high 21d tue values of 5 Lo be

too low, 28 tiuey are believed to be ia thiz emse, Values of T as
couputed from fisure 12 are therefore dizoredited in favor of that
comouted frou the recovery curve, rad ths coupubted values of 5 are
also discredited as being too low, at lgast for ultimnte values of
this coefficient,

Anothsr poscsible ox:lanation for the behavior of the water
levels and 2 condition thzt wight yield couparable results was
conzicfored, 285 Collowss

The upper nart of the silt unit in the vicinity of the wells
clayey silt tozt is lesc pemcable than the undeor-
lring funo sz2nd and therefore would produce 2 sartly ellective

coniining bed, At the tiue of the numming test the uater lovel was

gomewinh above biac botion of the silty material, hen pumping
beran, the water level acar tie well would be drawn below the eilt,
and weter would be yielded to the welllargely by rapid draiange of
the szads in the ifnwediste vieinity of the well, At cowe distance
froa the suwapiag well, and at the observ-tion well, the water lovel
would still pe in the silte, which vould be 7iclding wator lore

zlovly, s »umniag contiausd, tho cone of deprossion world deepen

ancd oxnond go that the contact betwaeca the cono of depreision and the

coariaivg cilt would be contiauvally moving outward from ftao well,

—-3% -




An artesian, or at leazt a scniartesian, coadition would exist at the

e

.
SE108

(=4

i

ag of the »uaping, and tacre would be a chnige from artesian
wo uator-table conditions as »umning coatinued, tius producing aan
ever-increasiag effective coefficicat of storage.

If the procces were ouactly roverced duriag the recovery period,
howaver, tue effcotive sverace coeflicieat of siorage would be cver

¢iinisaiay watil the water level in thz numed woll roached tle

- Yy
1 4.

sobion of the confiniag bad, ~fter which it vould remin constant

at ite iaitial value, provided, of course, taxt other complicating
feetors wore not »resent, Tais condition, however, would produce a

curve taat wovld annroacn the origin with a curvaturs opposite

thnt swowa ia fizure 11, It scems moat lilkely, thcrefore, that the
failuro of tiie curvee in figurs 12 Yo give rosultis coapatible with the

obier data rad Lae failure ol the nlot in figure 1l %o rield a

chraizint liac pacsing through taz orizin are due sriascinselly to slow
arzianse of fue vavotored uzterials during swiniarz asd to corros-

of %o waterials curiag tlhe rocovery zcriod,
eltioura sone eifeetes of partial confiaene:2t iy 21lso be includoed,

The final pumping test on woll § uas wnde over an oxtended
period of tiue, The pumn was started on October 18 with a puaping
rofe of 25 gom, On Octobor 20 this pummingz rote was reduced %o about
25 tpa,, snd puping 2t this rato was continued vithout interruption
until Jovenber 192, Doily weter-lovel ucesurcuacate wore aade in the
puped well and in the observation well during this »eriod, 2ad the
results cre shown in figwe 2,

During the interval Pfrow Deceuber & to 11, 1942, a pumning test

vwas wu~de on the acwly consitructed city well 7, The vell was puaped

- 34~
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owroximately 24 hours at am average rote of 26,1 spu,, and water-
level measurements vere aade during the numping and tae ensuing
recovery 2eriod, W&o obeervation wells in the vieinity of the -uaped
wells were avallable for ieasurencat during this test, Tue recovery
curve plotted on senilog naper is shown in figure 13, The coefficient
of transuissibility couputed from this plot is 4,250 gpd/£t, which
is in reasonably rood agreeument vith the value of 4,500 gpd/ft
obtzined from the computation from figure 11l for the test on city
well 6,

Specific capacities of Hindred wells

The "g ¢ capacity" of a well is its yield ner wit of

1

cravicovii o the water level in the well, generally exdresced as

calleons a uiazute »er foot of drawdown, Taus, the snecific carncity

o & wall that rields 100 g:llons = nute when the water level in
the vell is lowerec 20 fest is 100 o = 5 rpw/ft, Docause the

crawcdowr in a well iacreaces as pupiar continues, the opecific

capacity 1ls only an avproximate cuantity, cnd it is conveanient
for coaparztive ~urnosesz to use the drawdown after a l-day -—umping
period in commuting the specific capacity,
Tae 1l-day specific capacity for well & is computed to be
approxizately 1,2 epa/ft puning 35,3 gpu,, and thet for well 7
ie comnvted to be amdroxiustely 0,54 em/ft puaping 26,1 =om at the
tite the puwing tects were sade,
Tae opecific capacitics of the wells are very low, coasidering
ths trancaissibilities iavolved, Taie nrobzbly is due to the head
los~ throvci the Tloe scree.z, which were nececsary in the coastruction

of the well, 2ac otaer haydravlic hsod loszses; therefore it would be
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expected thot the specific canacities would be rouaewhat hisher for
lower wumpins rates,
Storare

The tect drilling wae not extencive cnougn to outline exactly
tae arcal extent of the sazllov-pand rculler of the silt it anear
aladrec, Zowever, Zrom the apnareat mode of origin of tae s2nde and
froa %he data obtaiised frov the test holes, it ceents likely that they
are guite widesprezd in the area frou indred sovth to the delts
ancarpaent, The saade are nol cverywaere precent, but it is esztimated
that they 2re oreseant in seriaans taree-gquorters of tals area, The

5

32.1ds zhould also be dresent north of lindred, tut they would be

Tiaer nnd siltier and lect general in occurrence ot greaver distances

from the delta azrgin,

The Zollowing ceclculation meyr be uelpful in esti.i-tiag the auount
of vnter stored in the s2ads, Assuming 2am effective lons-term cpecific
yield oi' 0,20 for tie cands, it is couputed th~t the anount of
recoversole uater ctored in each foot of tniclmncss of the sands over
1 40-zcre tract would smount to 45,560 xz 40 x 7,5 x 0,20 = 2,613,600
gallons, If the vater reguirements of Hincred zre about 40,000
wallone a2 day, tie total anauzl uee would amount to 40,000 x 365 =

7/
14,600,000 gallons, which is equivaleat to the anoint of vater ob-

trined by vawztering about 5,5 fect of sinds over & 40-acre tract,
Inacmuch az the nreal extent of the sands greatly exceede 4C acres, the
vater stored ia then would be correspondingly larger, It is believed,
therefors, tant the szide contain zdequate stored water to supply

the cilty throusn coverzl sescons of dry weather without benefit of

nornal recharze,
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Till and ncszocizted placioagueous denosits

Till and ascociated glacioaqueous denosits uaderlis the Lake
afassiz denosite throuzhout the area. In the thrie test holee thnt
seactrate these demosite in and near Kiacdred they were about 160
to 190 fect thick, In thne two test holes drilled nezi the marcin
tae delta they were only about 100 feet thick, There apnears to
be considerable vari-tion in thc elev-tion of the bottom of the
desosite, probably resulting frow an uneven lzand surface uoson which

obhe till o

{0

cgenocited,

The till conci:ite loroeliy ol light- to dark- gray calearcous clay
nixed with verriag provortions of snacd, nebblez, 2nd boulders, Tae
coarser materials consist of shale, lierstone .nc¢ dolouite, and

crystaliine rocizs, 5-nd and grovel iatimately ae-ocisted with the

till roprosent depocits of slocisl meltwaters {glacioaqucous),
generally of rlacial streams (glaciofluvial), but perhans alco of
clacinrl ponds and lales (glzciolacustriac), Tacce glaciocaqueous
derosits vary widely in degrec ol assoriiwcont, some of them containing
20 or 70 perceat or more of silt and clay and others being relatively
fr:e of line iaterials, They are found at the top and at the basc
of thae till a2nd at various horizoas within it, The bodies azre in
conoral suell, leaticular, and discoatinuous, and it is very cdifficult
to deterains tho prescuce or abscace of zny particular acuifor at a
civea snot in advailece of drilling, HNeverthcless, one or more aquifers
arc generally encountored throughout the area, aad wany of tne farm
wells are developed in these desocits,

The glacioagucous anuifers .ay be suite peraeable, osnecially

vaere cowposad escentially o eoarse saad and gravel, and wells
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tapping thcee aquifers nay have very 2igh vields, Hovwover, the

metrriale comnoaing the aguifers uay be eatirely cacased in imper-
moable natericls so th:t oszentially ao reeis can reach tho aquifer,

or at beet it exa eatsr very slowly, .as o consequence, if the arcal

extont of tie aquifer ic small aund the puwpiug rate high, water lovels

-
=
l- -
 d
.)
1._1
1
L]
o]
L)
e
o
|_r

snd the well way fail within 2 short tiume, The

largor the aquifer, of course, the lonrer it will talke to unwater it
= 2 3

2% a fiven pumping rote, aad the botter tue chianee tnet it will bo

acceccible to recharge 2t a subsiestizl rate,
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It hae boon dewonstr ourh water-level rccords that the

i

aguifers ascoci-ted vith the 11l ia the

-

Fargo arca 32/ arc intor-

b the $i11 and associated rlacisagucous imterials ae

ok

conaec o ©o
a wit 2ave 2 troneadesibility of sbout 1,000 gnd/ft, If 4ho gflacio-
squoots uaterials In the Lindrod arca -~ro intercoaiccted -e they
arpareasly ars in tae Frrgo nvss, 1. would bo expoctsd thet suonlioce
rox walls on the order of 30,000 to 70,000 mallons 2 day would he

o

Tor mary yoars, provided ithat wolls woro spaced sufliciently
far apirt to 2void local ovordeovelopment. On the other hand, available
ovidoncs from the togt holes aad Prom wells in the rea sugrocts

tact intorcomacetion of tue ;lacloaquoous materials is not so well
éoveloned in this arca ar in e Fargo arca, sad thnt the aquifers

are wuueh suwnllor, For thoss reasons thie aguifore night be vawatered
gulite raridly, and wolls »rocducing ieavilr fron theom wircht f2il within
a coinzrativelr chort diue,

52/ Teuais, 2, 3,, awia, P, D,, =ad .orts, G, F., Jr,, Goolosy aad
crownc-eter resourecss of rartz of Oogss 2nd Cloy Countise, I, Tal,
- N * - - - . 5 !y )
and wdam,, Uy 5, Geol, Survey wincograniuoed ruport, pr, 70-84, 1049,
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It secnns unlilely that wrells of cxpacitios of several hundred
gallons e minute could bo obtained in any of thy glaciocagueous
atuiflers cacowtered duriag too test driliincg,

Clocivcagueous bods of sacd or gravel sufiicicatly woll assortad

to yicld zdequate water surplice for farm wells were oncowmtbercd in

Zour of the five test 2oles tiint moncirated the 411l and acnociated

zlaclioacucous doposits ia the Uindred ares (sce figp, 5)., However,

oaly onc bed apncars to be thick onough to nerit coacideration as a
voscinlc source of mmmicipal surply, It was adout 50 fect thick
and was peactrated in USGS teet 23 at the bace of the forumstions,
betwoon 225 and 273 P20t bzlow the laad surfaee, Coasiderable clay
wes wized with the saad and gravel, and soveral large boulders wore
cncovatered in the lower b2l of tae bed, Nevertaeloss, tho pebbles

were moderately well rouaded zad wade wp largely of hnrd rock frag-

P

ments ritacr than shale, indicating that tiae .zterial wes transported

(=
consicoranle distaaccs Dy water, This meens th-t the cianacos are
food that iz dovosit is rotvhor exteacive and tiat o1 the whoels it

ig well sorted,

In U3GS tost 24 ths 5 foct of gravel containing coneiderablo
clay, from 220 to 223 Teot bolow th: <urface, may reor.cont thr some

ocd, It sesue likely that fiadrod woll 1, which is reported to be
235 foct doop, obtrins its water from this aguifer, USGL tost 25,
3 quarter of a nile wost of lindred, did not oncouvnter e glacio-

aguoous boed below a depth off 180 fect, and it zppears that thie aquifer

is not proscat tucre, The only information available conceraing the

ity of wator tazt night be available frouw the aauifer is frow

T

quan’

well 1, wiich is gaid to yicld a .aaxiiw of only & galloas a winute,
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Howevar, the aquifer appears to bo much thinner nt tho location of

the village wcll than it is at the location of USGS test 23, and a
much higher yilcld might be obtained at the latter locations Spocial
intercst wight be attached to the aguifer because of the possibility
of obtaining a stand-by well in it, Bocauss the two village supply
wolls (nos, 6 and 7) erc in the shallow aquifer in which wator levols
fluctuato rothor quickly in responsc to chenges in local preeipitation,
a stand-by well in the deoper aquifeor would be cspoecially valuable

in tho event of an oxtondod poriod of dry yoars,

Crotacoous shale or older Pleistoccne lake clay

The till and associatod glacioaquoous doposits arc underlain at
Kindred and presumably throughout the castern part of the arca by
"granitc," but ai tho locations of USGS tests 1R and 2R (sce fig. 3)
and nrobably throughout tho wostern part of the arca they are under-
lain by clay, siltstonc, and shalos The matorial was completely
ponctrated only in UBGS test 1R, wvherc it is about 92 feet thick,
Tho clay sccms to bo interbedded with the eiltstone and shale, but
occurs chicfly in thec upper part of tho unit, It is light to dark
gray in color, plastic, noncalcarcous, and thinly laminetod, Tho
siltstono and hard fissilc clay or shale are intorbedded in thin
laycrse The coarser particles consist largoly of angular quartz
grains, vith minor nmounts of mica, gypsum, dolomitec, and pyrito.
Ono scction of a corc about 3 inches thick was argillaceous dolomito,
Bedding planes show sccondary cyrstals of dolomite, pyrite, and
gypsum, Sccondary dolomite and ankorite are rathor abundont, but
thero is 1ittlo or no calcite, and nicthor coro nor drill cuttings
effervosce with dilute hydrochloric acid, Tho siltstone and shalo
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ressuble tac astorizl oncouwatorsd at uyndmsrs that wis quustionably
corrclatoed with thz Benton formation of Cretoccous 27c, iﬁ/ Howzver,
no fish secalos wore fouvand in the watorial vonr windred, and nlant
fragacats wore the only fossils found, The plactic clay, although
aprareatly intorbedded with the siltstone aad suale near Kiadrad,
ie unlilkc any of the 3enton (7) formation at Vyndacrs, On the basis
of nrosont inforuztion it doce not socom possible teo datorming

sthir a part or all of this forwation is to be corrclated with
the oldor Pleistoccne lake clay fouand im tho Fargo arva, Z4/ or
with the Orctecoous chala,

S50 far ie lznown, the formation is not water beariag in the

anincred acca,

Dolrots saadztong

Tac Dakote sandstonz, of Unnor Jrctacoous ars, is ouu of tho

(B

.

nost widesnread aquifors in tha world, It is ont in ports of
nearly a dozen States, 30 far a« is known, it uxderlics the cntirs
Jtate of Horth Iekota, oxecent in the Red River Valloy arca whore it
has boun at loazt partly romoved by crosion or modificd by glacial
activity, It is 2 finc-grained, grayish-white to buif saadctons,
which may be interstratificd with clay or ghals, It is fawmouvs for
oie ndgh proczurcs uvadur vhieh wator occurrcd in it in the carly
Juare of its dovelopment and for thuc relntively large flows obtaiacd,
It ie a0t 2 hizhly normuable forumatioa, howover, and only anall

flows ars obtcincd whers the artesian arsccurs is low,

Lonais, P, 2,, Alzin, 2, D., Jonus, S, L,, Grouvad wator i1 thu

Lyddmar; m;on, dAichland Jounty, ¥, Dait,, ..aniscript rept, to bu miaco-
aphed as Morta Liliota Ground-Viater Studics Ko, 13,

fﬁf Dacais,; P, 3,, Azdn,P, I,, and Vorts, G, F,, dr,, op. ¢it,, 73.26=29,
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As an aquifer in horth Leltota tho Dakot: s:ndstone is of most
inportance in the seuth-contral part of ths State, Ilsowhore in
thu Stite it ic so dooply burizd and the water is so highly winoralized
that drilling to it is gonerzlly impractical,

The Iokota sandstone is cortainly abscat at Kindrod and in tie
castorn part of tho arso doscribed in this roport, Vhothor it is

srcoeat in e vastorn part ic not known., At the present time

E,

]

thsre arc no known flouwing wells in thoe arca, although Hall and

Villard 33/ and Gimpson 36/ reported sows flowing welle, caicfly

in the western part of the arsa, Tacse wulls have nov ccasud to

Jlow and probably no otiners arc obtainablu anywhore within tge arca,
"Grani to!

Tho bascucnt rocii of the arva goncisite of undiffercatiatod cry-
z%21lin0 igscous aad actasorphic rocks locally terued " pranits,”
Little is lmnown of their comnosition oxcoept what can be learncd
tarouzn the coxanination of well cuttings, as the rocks do not crop
ovt in or ncar the ar:a,

A zons of ducouposition cxiets at the zurfacoc of tho "granite,”
aad @illing in this zonc in tho tust holos was - topped buefore frosh
roclz wae rcached, Drilliag usuvally progros.cd a waximua of 20 fuut
in tuis zonw, Tae docomvoscd matorial durived from the "gramite" is
redcdish brovm, greonish gray, or white, It consisis of a greasy-

Fal

fooling clay ond finc to coarsce angular ~uartz crystals, The prescnco

35/ iali, O, ii,, willard, D, 3., Doscription of the Caseclton and
farro whﬂara.gl,.- U, 5, Guol, Lurvey Geol, .tlas Jagsolton-Fargo

follo no, 117, », 7, 1203,
56/ Simpson, i, 3,, Goology z2ad ground-water rosourcas of North
Dekotat U, 3, Guol, >urvey Lotcr-oupply Paper 593, p. 8, 1929,
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of fragnents of shalc, granite, and basie igacous rocic ia come of
tho well cuttings from tho "granits" contzet cuzcoats that the uppor
part of this zone was reworked by the glacicr and soms glacial aatorial
wns incorporated within the docomposed ~zone,

Only four of tho tost holes in tho Kindred arco ontercd the

' nos, 2%, 24, 25, and 1R,

% eranite,”

Zoncs of fracturc witaia or at the surface of the "graaite"have
7iclded small sudilice of water in Lome arcag, However, no welle
in this arca derive their wator from the "granite," and it ie generally
considurod uselesos to drill doopor whea the zons of decompocod
"granite' is rcachad,

JUALITY OF GROUND W .7T3R3 IN THi JIHDRID ARTA

Chuaical analyscs of waters frow 20 wolls in the Lindred arca
arc given in tae followiag toble, Of thosce the Alsagu, Zelzre, liorgan,
and Alszger wolls are in the viecinity of lalcott, the Melvin Sinmons
well is 3 nilos wost of Xindred, and tho othor wells are in or
within a wilc of Kindred,

Thac watcrc arc of modorate to nigh concentration and éif ur
coasiderably in chemical couposition, Thc dissolved colids range

from 502 to 3,280 parte per million; the total hardausue as CaCO

rangee frou 52 to 832 parts por million, Souc of the wators were o

b

tac caleium sulfate type; in othors ths wineral maticr was largely
sodaium chloridc or Bbicarbonate,

In generel, ths wotors from acuifer: ia thc Imlic Agzacaiz dewosits
arc less min.ralized tinaa waters froa tuc glacioasucous aquifurs,

Thc dicsolved solids ia wa.srs from thoss shallow wolls (20 to 34

feot deop) ranze frow 302 to 1,070 parts por willion, tuc total

_is




hardnese fron 82 to 470, sulfetc froa 78 to 369, chloride (if procont)
from a trace to %2, bicarbon-ite from 310 to 515, calecium and a~g-
nesium from 111 to 116, and codium and potsssium fron 14? to 159
partc por million, Iron ic rether high in some of thoge waterr,

waters froa wells in tho glaciocaquoous depositc in ths till
ars gonerally wmore highly minerclized, Howuver, ﬁhe discolved solids
in most of tho waicrs woero loss than 2,000 parte por nmillion, 380
woll watcres would bec acceptable for .oet domestic usce cven though they

arc generally vory hard,



CHEVICAL AVALYSES OF GRO™ID WATERS

(PARTS PER MILLION,

ABBREVIATIONS: T
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=) n '3 w %tg %

- d % s® 28 R

® o ) o Rt Bt 90 s

28 g ”g 8§ B9 A% e

=g (&) 5’; 5] A® Ao oo
13650 Ole Alsage  2-24.M7 o/ ... 998 0.2
136-50- Albert Fekre L-18.46 c aes __ B31 0,1
1736-51-19ccl Ken Morgan  P=22-U7 a/ B4 302 0,2
136-51-29baa _ Delmar Alsager 2-22-U7 a/ 30 6ug 6
137-50-20  __ Eriec Erickson 11-33 b/ 95 1350 asse
137-50-28cbe _ Public School ,.@0.. b/ 20 1475 0.1
137-50-29aca _ Kindred Yo, 3 11.17-47 a/ 78 3260 1,9
137-50-29cac __..d0.» No, 4 11-17-%7  a 70 2960 2.1
137-50-29dcal ..80.,, Noo 2 11-17-U47 a/ 95 2650 0.2
137-50-29dad4 ,.do., Yo. 6 3-25-49 b/ U5 1070 3,2
137-50-29dadl4 ,.do,, No, 6 T7~15-48 b/ U5 660 1,9
137-50~29dbd1l ..d0.. No, 1 11-17-47 a/ 235 1780 1.5
coga80s ey su@0py Hoe L 1l b/ 275 1640 0,1
137-50-293da5 «.00ss  10s 5 _ 1-29- '5? Lo~ &b 0.1
137-50-30cda __ Herman Olson Yl T u7 a 1.80 2040 0.6
137-50-30dad A & S Grangaard  11-33 b% 105 1300 i
137-51 Albert Piper  12-31.47 ¢/ .., 1020 0.3
137-hl-1lnad B, J, Sather 10-10-47 ¢/ 260 11L0 7.5
137-51.-16a Ronice Bros, b-2h-48 e/ 242 1570 4,5
137-51-25ddd _ Peter Boresen  8-17-48 d/ 180 ...s S50
137-KF1-28 Melvin Simmong 11-3%3 b/ 205 1720 eoop
a/ State Laboratories Department, Bismarck, N, Dak,
b/ Torth Dakota State Department of Health, Bismarck, M. Del,
¢/ Refinite Sales Co., Omaha, Iebr,

a/

Vater Boftener Service, St. Paul,

Minn.
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IN THE KII'DRED AREA
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WALL-NUA3ZRIEC Y3 D0
Tae well-nunberiagz sratow usad ia thie rovort ic baced unon

thue locution of the well with resnoet to the land-survey civisions

uzed in rorth Dakota, The first aumber is that of the township

[

aortin of the bzsc line ruviaing 2loag tue Lraspe-Febraaslka Stat

ic-

m

line, The second aumber is thzt of the scction within the de
azted townenip, The letters 2, b, ¢, and d designute, resnectively,
the northeast, northucsi, soutbwest, and southoacst quarter sectioas,
quarier-quarter seetioas, andé jquarter-guarter-quarter ceetions, I
wore than ons vell ococure vithin a2 lU-icre tract (quarter-cuarter-
quarter cection), eoieszcutive nusbere nre riven to then as they are
scuecvled, Thiz suwaber followes the lotterc, Thaus, well 1§7~50~29d864
is in Towaeliy 1.7 north, Range 50 Uesy, seciion 207, It ig in tio
covthoant cvarter of the northeact guarﬁ:r of tie southeast cuartesr
of tuat zection and was tie fourth well gzeheduled in that l0-acre
tract, Similarly well 138-51-7dé¢ (ceo UGS test 2R, iz, 3) is
in the southeact quarter of the southezst cuarter of the souticast
quarter of coc, 7, T, 136 i,y R, 51 I, XKuabers for wolls not accu-
ratoly locatsd within t.3 coction in the Pield mav contain only gae
or wo letters after tho section nunbar, indicating tuazt the locatione
of stca wells arc accurate only to tuz quarter scetion or the quarter-
quarter cecction, recpzetivaly,

The following diagraa, esuowing the mothod of auabering the

trzots vithin thoe sootion, day be helpful to the reader in deter-

[o4]

aininr leoeations of wells zhowa in the illusirations,
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REZCORDS QF UALLS

Depth to walers .casurcuents given to aundrothe or
Those given in

tenths are mecasured water lovels,

units only are reported,

Location Ownor Tornth of Diamcter  Tyne Date
nuber or wall (inches) completed
naie (fezt)

136-50-1aba Androw Joimson o7 3 Drilled 1544
136-30-1dda Cuarist Olerud 20 3 Jetted 1017
1%6-50-2aba Sophus Grinaker 112 2 veCO, ., 1910
136-50-20bb Karl Toppen 100 4- 3 Lriven 0ld
156-30-2ebe  Hipctad Broe. — 2 Drillad 0ld
136-50-5dde i, A, Scverson 70 4 18 Sorad 1929
156-50-5acc Caris Zriclkson 100 . —_— s Lo 1928
136-50-5¢he irs, Sorrvel S 5 Drilled 0lad
156-50-3cca Thcoodore Irickson 200 3 R - T 1942
136-50-6dde lelvia 3rickson 200 3 Jetied 1933
135-50-Tcac Join Blomlie 40 12 Bored 01d
156-50-Tcee Graff Bros, 74 18 ved0,, 1946
1%5-50-8ubb Ted Lee 115 35 Jetted 1935
13()._50—‘?&0& 013 Oggza.rd s e 5 “ssnp il AL
155-5C-10bbb A, P, iderizzaard 140 P Drilled D
136-30-10¢bb  Palucr Zllingson 24 48 x 48 Tug 1934
156-50-10cde  3crnaad deitke Teep 2 Drillcd 1933
156-50-11add Joc Ronaiar 100+ 5 s+ 80sus S
156-30-13650 1) savivessss 245
156-50-14aba  Ole Locac 100 5 Jatted 0ld
156-50-13a8a 2, B, Andorson 114 5 PR [ 1885
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I TvE RINDRE

AXCA

Use of woter: U, usod, D, domestie;

3, stoclty i, munic

ipal,

Deptir to water
(Luot Dulow
lzad surfaco)

Datec of Uso
mcasuraaceat ol wa

ter

Rouarks

22 0-47 DS water roworted good, hard,
seve e D& Asuiler roported es saad from 85 to
90 foot; wvater reoecrted good, hard,
4 0.47 Ds Vateor reportod good, hard,
5 0-45 5 To,
vene AR ek s Yater roported very hard; turns rod
oa stznding,
e T 5 Apuifor ronworitod fine to uwedium eand
at 70 foct; woll pummed dry czeily,
i R e D5 wator reported vory bard, uwalit for
laundry wee; well puwwed dry cacily,
m——— R T water romorted good, hard,
- W W Lo water roported zuod, not too hard;

10
26

10.97

h:|
ol

2
C
o

7-11-46 S

adoguzts for

live-=toszlz,
Yator renorted

adequntac,

9-11-47 D . Reportsd inade
TORIS,
Ej’—ll—-’{-? D Send rasoroed

oL47 DS

83 2e e

0-12.-47
0-12-47 8

9-12-47 LS
o-12_47 TS

Yater raopont
Aquiicr ronort
froa 110 to
rcrorted goo
watering 200

Vator zevorted
o0 hcad live
Acuifer rovort
20 to 24 fuc
Vatosr roportod
for 50 head
water report
standiaz;
livaetocl,

26
2.d

. wetor reporiud
Vator roportoa
for 90 hond
ater roportod
Por %2 hacad

footnotcz at cad of table)

- 48b -

vatoring 75 head
2dediwa hard, sood;
auate during drougnt

from 0 to 20 feet,
ad coody hrrd, 320 log,
¢d 25 gond and Lravol
Y1 fuet, Yeter
d, nard; acuguatse for
acad livestocl:,

3
i

4

£004;
stociz.
od
to
cood, soft;
livestoeic,
hard, turns brown on
aguate for 75 hwad

a-s

snale gravel from

adcquate

nerd,

foof, uard; adequats
livastock,

cood, aard; adequats

livactocl:,




RICORDS OF LZLLs IIT

Location Owncor opti of Diauacter Type e
auwaber or well (inchus complcted
name (foet)
136-50-13dbd  Hjclucr Topnon 155 5 Jotted 1935
156-50-15deal P, G, Zclzre 116 5 S < TR 1890
136-50-150022 ;oeicetOuei s 122 2 PN [0 T 1920
136-50-18bbb  Albcrt Olson 20 36 x 36 Dug cese
136-50-18¢de illarcus Leu 282 3 Drillud 1940
136-50-22aaa  Frcd Tlaa 30 2 Jotted 0ld
155-50-22bbdl Thacodorz Goldberg 26,3 40 Dug 19%0
156"50"32bbd2 nonoodona-.. LY lndoou 1911
156-50-22dabl iiugo Andcreon 212 Jotted 1944
15650228852 LaeeifBinins 265 e B 1922
136-50-2%acc Clayton 3lilic - Drillad 0ld
156-50-242 1) mold Lehiron &5 Du:  wills
135-50-24ebd 440000000 57 Jeitted 1944
1IE-GO02MGE - seswepvpaven Drilled
156-50-25cch B, Goléberg 247 Jetted 1942
136-50-28dcbl  Ted Anundson BT Dug 1941
1)6 50-\2060b2 .....do..... 11}.? ..do.. 1950
1346-50-29dec  Dolnan Alsakor e Drivon T
136-30-30abe  Poto Uaing 12.9 Duc 1935
1%6-5C-50dab  Androu Strand 10 veCO.. 1937
156-50-31cd¢ A, I, Bakke 67 Driven 1916
156-30-31dece  Nuls 3akke 80 ane BB e 19172
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TiZ KINDREID ARTA - - Continued

cpth to water Datc of Usa Romarks
{(faut volow  measurcment of water
land curfacc

30 1947 DS Aouifor reported as gravel from 150 to
135 Ffoct, Vator rcported gfood, hard;
adaquate for 130 head livestock,

12 1046 DS water roported good, hard; aduquate
for 140 acad livestock during
drougnt years,

12 1938 D 3ersen in bottom, ‘iatcr rcportod
cood, BSoc¢ log,

P 0-19-47 D Wmtor roported good, soft,

e s samane s Wetor reported good, soft, no iron;
adoguate for 70 huad livestoclk,

veve E i E DS Aguifor roworted as cand from 128 to
1530 fuct, Untor reported good,

254 9-11-47 S Watur reported ood, hard; inadoquate,

10 2-11-47 U

15 19047 S Ajquifer reoortud as czana froam 209 to
212 feot,

24,20 9-11-47 DS Aguiicr reonorted as sand, iater
ranorwed good, nard,

2uTT o.12-47 S water roported good,

4,68 9-11-47 U

5 o-12 47 DS Aguifor roportod as gravel from 65 to
87 foct, Uater roported good,

Flow 0-11-47 vons

5.36 9-11—47 — Aquifur reported as cand from 24C to
247 foct, Vater roported to have
alkalince tasto; adoquato for 70
head livostock,

3.806 9-10-47 DS wator reported rood, soft,

11.45 9-10-4? S Sand frou curiace to bottom of well,
Hit cl>; at bottom, Vater roported
hard,

e SR e DS ieter roported good, hard, Soc
vater analysis,

8,59 9-10-47 D3 Wwell in sand, Vator reported good,
Always =dzauate supnly,

G327 0-10-47 3 Lell ia eand, ‘atar reported good,
hard,

6 2-10-47 DS Wotor rovorted food, hard; scalcr
sandpoint, Adocquete Zor about 2,000
¢pé, during thareshing ccason,

[N [ Y Ds DD.

(sou footnotcs at ¢nd of table)
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RZCORDs OF LELLS Ii

Location Ovnor Dopta of Diancteor  Type Date
nuabor or woll (inchos ) comnloted
nanc (foet)

136-30-31ddd  sigrué¢ Linger 12,3 40 x 80 Duz 1903
135-50-32aaa D, P, Thuc 5 2 Driven 1947
136-50-32bba Ole Jordhcin 60 2 I - 1047
136-50-32¢da  Carl Iriclson 60 2 Drilled 1948
156-30-324db  Peturcon bid 1% Vi S
136-50-34aaa  Oscar Tiagon 12,7 40 z 40 Dug 01d
156-50-742861  44u0eeBOusena 30 1} Driven 1947
136-30-7408C2  4u0eeCOuunns 30 1% el 1047
156'—5':'“54003.1 ROCliﬁtad res s s e TR sesee
1;6—50—54009.2 l..do.l. {J.5; LI ] L B B A [N W]
156-50-3%acc  Alburt Bakko 26 5 Jottad 1946
156-50-%%¢cacl J, C, Nclson 1753 3 Drillcd Old
136-30-35¢a¢2 €, I*, Turno 140 3 Jottod i
156-50-35¢ac3 Toun of Walcoti E— 26 Drillaed Vory old
156-70-55cbd  Juliuc Turncr z. 4 40 Dug i
136-30-35dab  'illian Ocstricch 20 48 x 486 ,,do.. o
156-30-73dba  School 150 3 Jotted 01d
156-50-35dbb  Toun of ‘alcott 100 p—_— Drilled 014
156-50-35dbel Albert Rockstad 100 4- e e9s80awe 1955
156-750-35dbe2  Stevens 105 ° 2 Jotted 10448
156-31-a02b Norris .logan 105 3 s 8By 1943
155-51-2¢cs Julius 027:reon Sk 4 z 48 Du. 0l1a
156-31-2dce 2otur Overbou 165 3 Jottad 1240
136-51-Jcac fred Judisch 160 3 sv804/s 0ld

-50 a -




-~ = Continuod

T LINDRED ARZA

1,

Depth to water Da
(fcet bulow moas
laad surface)

A4

L2 of Usc
urvicnt of waber

Ronarks

4,12 9-10-47 D5
LI N ] LR B R B B N ] I:E’

10,15

9"'10”#? N
8,00 9-10-47 DS
see s s S
NN sa s v D
R LRI I Y s

5.5% 9-10-47 N

R ER] tern D
seaa TR B RO D
eves AR DS

4,25 Pl S
[ 9-11-47 5
15 0.11-47 3

o

s

LR ) [N ]

6 0w11-47 D

(53 = -

oD 1943 D3
11,4 )*l(h%( DS

Jlow O-17 47 D5
LI L "’l:‘:]"il? DS
(82c Pootmotue ut cnd of table)

¥
ct
L)
a1

-+ at bottom,

Vell in sand, <Olaj
roported cood,
Sand froa 0 to 12

19 fout,
Aquifor roported a. sand, lator
reportod good, hard,

feut, BSoo log to

Aquifor roport.d a. sand from D0 to
80 fect, uatar rovortséd zood,
hard, 3oe log,

Vater roporesd ~ood; inadaguat: for

all fara uszos,
wabuer ropartsd zood,
wator redorted sood, (Sufficiont)

d.du [

24 $UP)1J for conmestic u

m

>
“ .

Eoportud inudoguete; unfit for laundry

use.
watur reportud good, soft,
Yat.r roportuod rcood, hard; turns

orown on standinz, Adoguzte for

10 hoad livestoci:,

aguifar rovorted zs saad from O to
20 foot, alir reporiued alizaline;
unfit for lawndry uso; adoequate for
18 hoad liwvssboolr,

Vater ronorted lLard,

Later rovorted good, hard, Uscd to
flov, '

Roporicé inadequate; turns brown on

gtandinc,

Aguifor remoried as sond from 100 to
105 foet, taler rojorted pood,
hard,

water roforted toodj suiply adoquatc

Wator ruported rood, hard,

Valer roported zood, solt,

Vater renorted good, coft; sunily
inacdequate,

20b - '




ARCORLS OF LWills IX

Location Owner Dopth of Diawctcr Type Date
numbe e or well {inchcs compl:ted
N0 (fout)

153-51-3deh Paul Liso vees 48 x 485 Dug 01d
156-51-4add Goorge Loo 19 43 x 45 ,.do.. 1944
136-31-4dee Carl Lybuck 5% ] Jotied 1947
136-51-5aba USG5 tect 1R 265 5 Driilod 1947
156-51-6aac Albort assen 60 2 Jotied 1946
156-51-5bbb G, Dulcclt 15,9 56 Dugz 0ld
136-51-6dad Jomi Swcggan veee 2 Jottod e
1.,5.5L-7déd U3Gs %eet 2R 370 5 Drilled 1947
135-51-8baz Clifiord Vengsncss 70 2 Driven 01d
1%36-51-&cce ilabel Fijolstad = 2 Jotted 1945
150-51-8daa Julian Roistad 70 2 L.do.. 1046
176-51-9ada  iiclvin Grant 65 2 sovews  NONG
135-51-10aed Bemhard Lec 250 3 Jotbtcd 1938
136-51-11labb  Heilus Ivorson 1 36 Tug 1937
136-51-11bbd  Ocucar Otterson 22 45 x 48 ,.do,, 1922
136-51-12ade  Tiluoncon Zstatc 210 5 Jotted 1930
Y 5 o 15bba Oliver Grant 26 T Dug 0ld

,6 51-1%4aaa  Svon Graff 26 3% x 36 ,.do,, Old
135-51-14dca  £d Zckre 20 Wx I eslles wae
156—51-15&&& Estor Twedt —_— 36 2 36 ..00.,, Old
156-31-17abb  Thouas lagon 50 2 Driven Old
136-51-17ccd  Goorge Mottum 52 2 Jotted 1945
136-51-13baa  Graff Bros, 50 %6 x 76 Drivon 0ld
156-51-18cce  Claruace Andorson 10 S ..do,, 0ld
156-31-18¢bd  Irviag Vaite 16 2 Jottsd  wves
155-51~1%a82  Avery Amdorson ceee 36 Dug 1945
156-31-19¢cel  Koa L, .organ e cene Drilled 1946
156-51-19662  4ueee@Oesnss 50 o vovlBies AU
136-51-19dce  Gordon Oleon 4,5 36 x 36 Dug ce
136-31-2Cbca  Mrs, Aldcrt Anderson 15,6 35 x 36 ..do,. 014
158-31-20daa.  H, R, ilorgan whie 2 Drivon  s...
156-51-22aa¢ J, L, Sandguict 28 24 Bored  01d




THE KINIRID A0A - - Continucd

Date of Us2 Remarks

measurcnent of watcr

Depth to wator

(fa2t bolow
lend surfaco)

6,30 o-47 S Water ronorted of very poor quality;
aguiicr revorted gand,
10,73 0.10-47 D3 Aquifor revorted to b dolta sand,
L 5-47 s wawsr roportod to bs rood, soft,
seen SR e U liole rofillod, BSoo log,
e T L5 Aquifor reportod to be sand,
14,2 o.12-47 3 water roportud rood, cofv,
cane Cassees U Waber reported to be of good gquality,
saee s U Scc lor,
e siesens et etor roportsd sood, mocdium soft,
12 28 -18-47 vees Aguifor ruvorted to be eand from
4o to 37 fuct.
& 046 DS Aquifer reported to be sand, lster
reportad Zood, solt,
6 = DS Aquifer renorted az cand, later
reported good, sof't,
Viale i T Ep') Later reported rood, asrxd,
10 47 L3 LWater venmorted Lood, nerd,
6 .47 LS Later reported rood; acdequate suoply,
20 1942 LS Aquifer revorisc to be aediwa fine
gand frou 175 to 210 fmet,
2 Sy IS liater reportecd ~ood, hard,
16 Q-try g'c) Do,
14 S D3 “ater renorted poor, nord
12,4 o-10-47 D Acuif>r reportzd as send, laoter ic
S000, soft.
sense ree e D5 A({L,j.f-.;']'” regor ar a5 Sf'lnd.
veae T D Aquifer ;uﬂaﬁuaf ar gquiclisand, Later
iz cood, rd,
Dry ~47 U Dry woily foraerly rood, coft water.
reparted.
RN T EERER s war I‘e‘)ortr-’d f‘oijd, ﬂoft.
e ks s Vater roporied [ood, fairly soft,
Ve SiS W D Ade.uate sunply,
14 19%6 D Vater reported pond, Sec water
analysis,
10 1547 3 L.ater revorted good,
2,03 ~18-47 L3 Do,
13413 -10-47 8 Vater raported hard; cunnly adequate,
teee Qedvans s water reported hard, Jood; cupply

(3ee footnotas

0-19..47

[l

at ead of table)

acgenquate,

Aquifler reported 2o dirty cand,

Slh ~




RECORIS OF VILLS IN
Location Owner Deptit of Diameter Type Late
auwaber or wall (inches) completod
navie (foet)

136-31-2,2bd  Oscxr Sra-ten 246 vene Jetted 1040
156-51-258h¢ Inrwalc Ottereon %5 36 Dug 014
125-31-274d2  Iver Braaten 279 5 Jetied 1941
])l. -l "CbC 5, 3. D ourp 2:‘3 _"?6 4 ;6 Bu:" 01d
156-51-20eds I, B, Graff 250 2 Jetted 1941
150-51<26beb  EKnuts Tekre 20 2 Driven 014
136-51-2%4¢cob  Andrev Obterson 230 2 to 1% Jetted 6-1043
136-51-2¢dbd  Miles Johnson 247 2 «odo,, 1945
136-51-27eaa  Jonar. Brastsn 25 2 Driven 1922
156-51-28¢dc  Dan Alsarer coes seas ..do,, vees
156-51-20bbe.  Delman Alsazer 50 1% ¢0G00s  auua
176-51-25bdb  Irvin Swenson 60 2 esd0,,- 01d
136-51-29cde 2, J, Ialbjoraic 25 2 .ydo., Olad
156-J1-30dde  Clareice Eovelson 7.6 35 Zue Ve
156-31=slamn A, Uloaker 22 2 Driven 1946
156~ 31-71labe  Goardan Haren 30 — cedes ., weae
l?&-ﬁlnjibca Albert Tekre 14 36 x 36 Dug 01d
176-51-32ccc  Honr: G, Graf 25 2 Driven 1943
176-51-50d5d  Slemer JOIdheld 25 ceee aslioee Old
157-50-1bab Albart Porhus 60 5 Drilled O0l¢
137-50-1beb Jdrs, Oliva Perhus 120 3 sedo,, 1953
157-50-2adb Knute Stenbers 25 i Bored 0lc
107-50-2b 2/ lired Jounson 120 24’ to 5 osf0.; 1972
157 -30.0080 Hrs, Alfred 4, Johnsonl87 3 Drilled 1941
157-H0-2edd dagnue Simonson 60 W Bored 1941
137-30-"cee derland Thoen 6C 18 ..40,, 014
137-50-2ddc¢ -ielford iickleson 136 3 Jotted 1921
1757-50-5hdb Ure, Zae Sundtzen 85 18 Bored Old
137-50-5ceb Iarold Hedland 80 12 slBs. 124

- 52& o




T...LI ALJ.J¢L;~_| n::_l.‘\. - CD‘ﬂti.lUBd

Tenth to water Date
(fzet Lelow measu
land surface)

eece seanans eees Anuifer redorted as coarse gravel;
water reported good,

282 0.10-47 D3 water revorted rood, wmodium hard,

veue saaene Do nter reported food, soft,

18 0-10-47 s Aquifer revortsd ac oulcksnnd,

20 11-/1 )3 Aquifer reportcd as gravel from 2335
to 230 fact,

v sreeene ) water ranworied good, hard; supnly
adzgunie,

Lo 645 D8 Vater revorted slightly salty,
hard; oupaly adequate,

15 11-45 i aquifer raporited as coarse waite
gant Tioa ++ to 247 Teet,

10 9-18-"!’7 D5 ."l.’.j_U.;.\J.uI' Looor ted 2z #5200, Later
reporied ond, aard,

P e | La1l eaved in,

saae easssae Lo Vatés renostod good; soo

enalycis,

covs casuese IS Bupply adesuaso,
cesa centees L5 Water roporied rood, zoft; supnly
adagurte,
4 c_1C-47 DS
S SR s Vater roportod vood, herd,
vess Awadin 46 s ater rovorled gocd; supply adequate,
2,5 9-16-47 U Water revoricd goud, hard,
2 047 D Do.
S R 3 of roported foii; suprly adequate,
20 1945 D Wetsr roported good, soft; sunply

inadagiate,

eeae evesnas s Yater roportud haid,

12 1047 DS © later rego“uuﬂ good, hard,

30 1632 cees apporied inadoquata,

=0 1946 D3 Acuifar roporied ss saad, Later
ravoriod bard, rood,

20 1941 DS Aquiler rasorited az redium gravel with

Pine saad Proa 55 to 60 fock,
tatsr roported pood, 3oc¢ log.
Aenorted inadeguaita,
vintor ronosted pood, hord,

2>

2,10 01647

LB L ] L BB

bt
A
Wy

Pt

(o]
57
93
o

1 g

Lau

ol % ﬁ03“u herd: turns brown on

(30¢ footnotus =t ¢ad of tabl:)

= 52h o




RZICORD: OF TZLLS IN

Location Cvwner Depth of Disnmeter Tyne Date
nunber or well (inches complated
Name (fcet)

157-50-%d 2/ ii. A, Soverson 80 16 Bored 1974
1;?"‘/’0_;ddd _];f.! ERE I IR B R A I ] 1}70 B ol SN
137 -50-tbaa Ben Lehren e 18 Bored Old

157-5C-#cdd  John Ziben I 12 evdo., 0d

127-50-4¢l 2/ B, i, Grangaard &4 14 wlogs 1554
157-50-4d2 2/ Onrl Lourea 177 3 Drilled 1904
137-50-dda Clarcnee Grengaard R 12 Bored 01d

157-50-0sb  Jappoer fiaa 70 48 x 48 Tug Oid

157-5C~dce Carl Learen 173 > Drilled 1932
137 -50-5bba Aurust lougen 130 24 Bored 0ld

137-5C-obcc  Bill Pla’h 70 ] Dug AT
157-50-Fc2d Joha Drosell 218 3 Drilied 1936
1;7_)0'60’3"1 .:l./;'O'looooav-a 550 L O trhsner Lot L
137 -50-€due Claronce Jerastad 180 p Drilled 1938
137-350-Tade derasn Gust 140 4 Jetted 1917
157-50-Tcdd  John Ottis 140 4 eeoey 1717
127-50-8caa  Strehlow Zstate 140 4 ..do,. 1917
127 -50-Cddd Richard 3raalten 205 2 osdo,. 1910
157-0-0abb  Uillisin Hoon ceens 18 dored  se..
157-50-9d¢el  Alvin 3Sorbel e 15 20000s  aaee
177-50-0dec2  Ingval Sorbel 240 3 Jotted 1914
157-50-10¢ 2/ GCarl Simeasson o4 16 to 6 Bored 19%2
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mea i

i Ay |

KIDRED ARSA - - Continued

Dets of Use
measurzment of water

Depth to water
(feet below
lsad auria 08)

Remarks

LAL R ] ses s S
LA .-.:n:-- é
LR BN RN DS
27 1952 Ls
24 170k 5
35,40 9-16-47 I

52440 9-16-47 8

24 1932 196}
6 1042 D3
10 1047 DS
35 1943 DS
27 1938 DS
20 1917 i 2]
20 1217 S
18 1917 DS
6 194% 56
14,97 416-47 DS
25 1044 S
10 1014 D
29 1999 5
(Sec fcotnotes at ond of table)

Reported inadeguate,
Fo watezr,

iater renorted rood, hard; adequate
for 2% head livestocl:,
Viater renoried hard; unfit for

laundry use;

Turns brown on
doncstic use

Aguifer reported as sand
175 fest,
acsquates for 125 he

Lator rovorted ood, sofi,

watour reported zood, nard; adequate
for 75 head livestoclk,

Aquilzer roporved as gravel from 200
to 21& fect, Vater rovortoed good,
medivm hard,

Vhite zoanstone mixcd with sa2nd at
50C Yo 710 feot, Hardpan above
goanstone,

Vater reporbted rsod, medium hard,

Aquifar resorted as Zlne gray sand
from 136 to 140 foct, ater

5u011y inacdeouate,
stancding; unfit for

from 170 to
ater renorted pood, hard;
=2d livestock,

renorted Jood, mwediuwa nard,
Vater revorucd good, hard; adequate
supnly,

Aguifor ronorice as i
fro. 126 to 140 foot,

Vator
reporied zood, soft.
Vater reporived Jood, solft,

.

Litar renorted very
humnn consumption,

Aquifsr rsvort:c as comrsc sand from
712 to 40 fect, ‘wator revortsd hards
unfit for huwien consumption,

agquifor redorted as fiac sand frowm

234 to 240 foot, Ustur reportod

Jhard; uwnfit for

rood, soiv, See log,
Aquifor revorted zs sand,

- 53b -




RZCOR FUELLS IN
Location Owner Depth of Type Data
nunmbor or well complcted
nainoe (fect)
157-50-10d 2/ Carl Simcneon 02 16 to 6 Bored 1651
137-50~11abe.  Olaf Porhus 105 2 Drillcd 1928
177-50-11dbb W, O, Parhus 100 % eesl0.a, 1928
157-50-158" 2/ Henry Trangsrud 128 18 to 5 Drilled 1933
and Bored

157-50~1%¢cce Laiford Spelhaugh S 2 Drilled 014
137-50-14al 2/ ileta Trangsrud 78 16 Bored 1937
137-30-1482 2/ .. 10sd0uusas 100 3 Drilled 1934
157-50-14a5b . ii, G, Lruso 8¢ 3 vedo,, 1931
157-50-14adbl Androw indorson 130+ 3 «sGO,, O0ld
157-50-148002 4oooastOiiina 150 3 wed0,. OLd
l';s?-j')C—lz:bdc H, H. le'.'l"ke 154 I EE] . .dO. » 1952
157-50-14ccd  Ohrist Zriciieon 120 ] Jotted 1922
1§7—50—14ddc Caris Stonberg >0 e Dug enee
157-50-10cdc  Henry Felstad 120 5 Jetted 1936
157-50-16acd  Ole Breaten 90 4 eodo,, 1914
137-5C-16dcd  Dahlion Bros, 110 % vef0,, 1929
127-50-17cdd  John Dahlen viee 6 .eCo,, 1900
157-50-27dec 1, Desmond 00 3 .eGo,, 1041
157-50-18aad  Strchlow Zstate 110 3 oy,  19%2
1,7-50-16d¢d  Henry Ssverson 140 3 P [ S
157-50-19aaa  Andcrcon 260 5 to 2 +4004, s
157-50-19¢dd  Christ Frosakoer 246 3 culifye 1958

..549,...




THZ KINLRSD ARZA -~ - Coatinued

Depth to water

(foet bolow
land surizco)

Dotz of
ncasurement

20
16

A\ D
oD C

o
N
o]

-~y
oo

4,30
[N N

15

20

12

20

n
o

18

20
12

(Sce footnotes at ond of tablc)

1939
1945

1945
1952

0-11-47

<32 45

7-12-46

7-12-46
1936

U.'Ig

l=
Ui

o)

DY O Wm

o

Ao

Aquifer rcnortcd a8 saad, Supply
revorted insdequaie,
Aguifor roportud as gand, Uster

roported good, herd,
Do,

Aguifer reported as sand and gravel,

Vater renorted good; usts pail on
stradiagg aderuate for 40 head
livosiock

Aouifer raported as rravel,

Aguifor roported zs sand,

watsr reportod good, hard,

Roported uslit for drinking,

later reporicd food, very nard,

Aguifor rovorted as blue sand from
170 4o 134 foot, 3and aluo rovnorted
from &0 to &4 fiut, lator ronortcd
cood, hard,

Vister reported gzood, hard,

later renorted nard,

Aquifcr roportod as flﬁ gruvcl fron
115 to 120 feat, ‘ater reportod
good, hard,

Aquifor reported ap coarsc sond from

37 to 9U fect, =ter reported good,
hard,
Aguifer roparted as fins saacd,
reported good, hard,
vater reported ood, qaru.
Sk "r“vul from

Vater

Aquifor ronortod s
3¢ o 20 foob.
Z00d, aarad,

.,

Aguifor roportoed ac blael: aad ~ray,
mediwa coarze sand fro: 106 to 110
foot, latsr reportad pood, hard,

Aguifer roportud s fina e nﬂ from

G
1586 to 140 foet, Vator reporied
good, uard, 5ao log‘
Weter reportcd cood, hard,
Aquifer roported as sznd anc gravel,
5

Vabter roported slicatly saliy;
ndequate,
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RICORLS OF WELLS IN

Loczation Owncr Depth of Type Date
nunbor or well complctad
name (feot)
157-50-20ada. Ed, Overboc 98 4 Jotted 1936
157-50-20baa  Haric Jenson 250 2 lLido,, 1046
137-50-20c 2/ Tod M, Leo 277 3 to 2 Drillcd 1935
157-50-20cce  Honry borcson .o . Jotted L ..e
157-50-20d41 g/ %, F, Arickson 126 3 Drillad 1938
157-50-20d2 2/ K, P, Thowpson 00 18 to 12 Bored 1935
137-50-20ddd  Zdwin Ovorboe 25 s Jedo.. 1946
137-30-21¢ 2/ Poter Lykkon 14 42 Dug 1930
157-50-21d 2/ Og i, Hucoby ot al, 120 18 to 6  Boroed 1931
137-50-21dab  Gilbort Overboc 35 16 vedo,. 1046
157-50-22adb i, O, Stornborg 120 3 Jotted 1920
137-50-22bas.  Zd, Kjos 280 5 %o «oGo,, . 1940
137-50-22bba.~ ililton ilyarc 180 3 Prilled Old
157-50-22dad Kormit Hortsgaard Wi 3 sedo,, 1939
137-50-2%ddé John Swonson 23,23 16 Borecd 1930
137-50-24dcc  Vm, Nolson &5 3 Drillcd 19%8
157‘50—25bcal/|oogcttlo. 450 aee (RN N ] ,n'l,ll!
157-50-26aaa  Grant Smoby —_— 30 Dug Old
1%7-50-26ada  Potcr Zdwardson Lo 30 Dug and 01d
borcd

137-50-26dad I, F, Brakke 5% 36" Dug Very old
1%37-50-27cch i, C, Sand 146 3 Jetted 014
137-50-28cbe  U3GS test 5 LR 62 4 Drilled 1948
137-50-28ccc  USGS teet 6 LR 47 4 .sdo., 1948
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THZ KINDRID ARZA - - Continucd

Deonth to water  Date of Use Reuarks
(faet below mecasurcuent of wator
land surfacc)

20 1936 U Aocuifer raportsd as coarsc sand, lell
as drilled to 240 fuoct, finished at

08 feot,

19 7-1-46 DS Aguifer roporied as fiae gravel from
247 to 250 fust, Vater roported
good, vediun hard, Soec log,

20 19%0 Ds  Agquifur ronorted as shalo,
I caesaan DS Vatoer rovorted good, hard,
20 1939 DS Supnly renorted incdoquate,
S . D5 Aquifer roporicd as sand, Suphly

reported inedeyquaic,

L]
5 Acvifler revorted ao sand,
S Sup»ly zcported insdeguate,

e . 5 Aquifor reported as gravel, Vater
sported as good, hard,
i ST D  Aquifor roported as fine sand,
Votor roported ss good, hard,

6 D_I7-47 DS Vater reportcd good, medium hard;
inadcguatec supply,

e P NS Vvater reported as food, hard,

16,65 0-15-47 U Agquifor reportcd as quicksand from 20
o 24 fact, ater reported as good,
herd,

16 o-47 S  Acuifer rovorted ae sand and gravel

fron 22 4o &5 fuot, Vator ropvortod as

good, harc,
7 e vess iardpan at 75 foeh; cous stoacs, wator
balow hardpan; 7 fout Jreen stuff

(shale) at 400 foot; etopnred in
hard roclt at 430 foot,

seve teenenss D3 Vatour revorted hard; adequate for
housc enc cuiclicno,

S A D Vatoer remorted to turn brown on
standing; supnnly revnorited indecuato,

20 1940 DS Vstor report.d hard; turns brown on
sbanding,

50 9-47 DS lUster roported medium hard; supnply
inadoguetu,

o ulh e e U  Hole raofilled, 3Sec log,

sew s RN v DO.

(820 footnotcs at cnd of table)
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A3C02LL OF

VELLS I

Loc~tion Owner Denth of Tope Date
nuher or raLl counletud
name (fout)

136-30-29 2/  Tolluf Braaton G 60 Dug 1974
157-50-2%aca  Zindred o, 7 TS 16 Borad 1955
157-50-29¢cac  Hindrcd :Jo, 4 76 16 estiogs 1955
157-50-20¢cda} Kindrod _o, 2 95 16 eeCO,, 107

137-50-29cda2 USG3 tost 23 286 5 Drilled 1947
157-50-29d 2/ Gust Brateng 26 12 Borad 1959
157-50-20d2b USG5 tost 24 290 5 Drilled 1947
157-50-20dadl  USGS turt 4 72 4 «ofo,, 1948
157-50-20dad2 U3GS tunt 26 60 4 e.do,. 1947
137-50-29¢243 U565 tout 31 50 4 oo, 1947
157-50-20¢a¢4 Kindrud Ie, 6 45 3 odo,, 448
157-50-20dad5 ULGS tost 3 5 4 «eCO,, 1048
l)?«-jO .;.’.debl Solvick Fo, 1 102 se s sassse seee
1)( 9[’) 0dbb2 Solvick :."30. 2 175 sas s e EEEER esase
157-50-29dbel 2/ ilfrod 3lstad 18 12 Borsé 1936
157-50-29¢be2 2/ indrow Olcrud 18 12 wldbiy 193]
137-50-22dbe3 “/ H, H, Bjorke 20 12 odo,, 1034
157-50.208bd] Tisdred W, 1 235 4 Jotted 1956
15? -_5{)-\?—9&})&2 avin ngLon stata TR } to . .("-0. . TR
157-50-20d¢al 2/T, ¥, dagun 22 12 Bored 1934
1%7-30-29dca2 2/01s Toosca 16 12 i, 1515
157-30-29dca3 U30S 4ost 1 57 4 Drilled ’ 1048
157-50-29ded 2/Frod 1, Russell 15 12 Bored 1914
137-50-208c¢al . USES tost 27 60 4 Driliod 1947
157-50-20d¢a2  USCS tost 28 50 4 eeC0,. 1047
1537-50-29dda3 UGS tost 29 50 4 «eG0,, 1947
157-50.29ddalt UG5 oot 50 30 4 0060, 1947
157-50-20¢da5 Kindred Jo, 5 ho 16 Bored 1944
157-50-20ddb  USG3 tost 32 20 + Drilled 1947
157-50-20ddel UG5 test 2 67 4 e.Co,, 1948
157-50-29¢ce2 U3ES teot 7 47 4 «odo,, 1048
157-50-20dde3 Kinared Ko, 7 by 8 ..Go,, 1048
157-50-30a2c  Oscar Zrickson 12 3 Jitted 1932
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THE KINDRID REA - - Continued

Denth to water Date of Uge Remarks
(feet below measurement oi water
land surface)

D 1929 5

11,33 10-235.47 M Aguifer revorted as gravel, later
reporuwed hard; well condeimnecd, See
water analysis,

8,87 10-25-47 I Vater reported hnard; well condemned,
See water analysic,

20 7-12-46 M  Aquifer reported as sand, Vater
reported hard, See water sazlysis,
aiveli P U Hole refilled, See log,
10 1950 S Aguifer roported az sand,
P R U Lole refilled, See log,
LR BN ] LB B B B BB N 3 U DO;
L N L B AN I B U DO.
LN TR W Y U DO.
8.3 4.19-48 il 3ee water analysie,
PR e TR U Hole refilled, See log,
e ea b e v oo [N :’ee lOE-
LI NN ] L B ] LN ] Do.
9 1939 D Aquifer reported as sand,
16 1939 D To,
12 19%9 S Do,

2,75 10-2%-47 M  Aquifer rervorted as fine ssend from
229 Lo-2%5 feet, ater reported
good, hard, See analysis,

sene senianss D3 later renortsd zood, medium hard,
15 1959 5 Aquifer reported as sand,
10 19359 3 Do,
coee tesscane U GHole refilled, See log,
355 1930 D  Aquifer reported as cznd,
i S e U liole refilled, BSes log,
LN ] LB LR B B U Do.
L L L B I U Dol
EERN] R I R U DO.
10 1644 M Vater reported hard, See water
analysis, See log,
N e e U Hole refilled, Sece log,
[ NN ] L AL B I BN B BN U DD.
LI L B B BN U DO.
0,32 12-5-48 i
1 7-11-46 DS  Aquifer reported ac fine sand from

1126 to 127 feet, Vater reported
good, hard, 3ee log,

(Bee footnotes at end of table)
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RI00RDS OF L ILL3 IN

Locetion Ouner Death of Type Date
nuwshar or wall coupleted
naze {rzet)

157-50-30bch 0, O, Olson 162 5] Jetted 1928
157-5C-5Ccac  Hermaen Olson 160 3 eodo,. 1938
157-50-30cad &, & 2, Granzaard 105 2 wa 3B 1957
137-5C-50dbc UsCh testv 25 255 ) Drilled 1947
157-50-31lana  Rudolph Houry 185 5t 2 Jetted 1932
157-50-31ldaal ZIvingson Zstate 140 6 to 2% ,.do.. 1932
1)?-50—31(1&&2 LR R ) doq LR N 75 16 BOI‘BG reew
157-50-%2aab Norris “wenson 270 5 Jetted 1938
157-50-32aca  Zdwin Overboe o8 4 ..do,, 1936
137-50-%2bga Iver Loiken 105 16 to 8 Bored 1042
157-50-32¢da Ilder Zrickson 105 3 Jetted 1954
57-50-3%acd  Andrew Ulsaksr 142 3 e 1955
132-50-35bba  U3C5 test & LR 62 L Drilled 1948
1‘5}?—50—-5500(1 Joues Barfuse 28 s . 'doo . RN
157-30-35déa L. A, Perius 100 15 Bored ...
157-50"54&00 [ EE X R R R ares an e Dril:\.eé )
157-50-53baa  Oscar Ulsaer 26,30 18 Bored 0lad
157-,0-35bce O, Staaber, 8 6 %05 Jetied ...
157-30-556ca  Joo Fislstad 100 3 Lrillad 1945
137-50-36abh  Barnt J, Tra:a 128 5 to 23 «sdo,, 1908
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TAS AIVDROD ARZM - - Continued

Denth to water Dats of Use Remarks
(Pzet below meacuremeat of water
laad surizce)

7 T«11-46 I3  Acuifer reported fine sand from 160
to 162 feet, Water reported good,
medium aoft, ©Ses log,

14 7-11-46 D3  Aquifer roported as cand and zravsl,
Water reported good, medium soft,
Sec witer analysis,

10 1927 S Aquifer reoported as coarse sand from
102 to 105 feet, Vatsr reported
zood, wmediua soft, Sce log, 3eec
water analysis,

ke N U Hole refilled, Sec log,

40 19752 S Aquifer reported as fine dirty sand
from 184 to 185 fuet, Water rovorted
good, hard, Lcoll drilled to 257 fect;
finishad at 183 foet, JSce log,

0,75 19352 u .

2 7-11-46 3 Vater resorted nard; unfit for human
consunption,

20 1958 DS  Vater reported -ocd, hard,

20 1926 D A gquifer revorted asc Ffine sand from 95

to 99 foet, Vater rcported good,
hard, Sce log,

10 7-11-46 D8 A gquifer reported ss fine sand from
100 to 105 fzet, 'ater revorted
zood, hard,

20 7-11-46 DS  Aquifer reported as coarze sand from
105 tol05 fect, Water roportoed
good, medium hard, 5See log

50 T-12-46 DS \ster reportcd hard,

vioa e U Hole refilled, Sce log,

teas sesnean D lster recported zood, hard; adequate
supply,

15,1 9-15-47 D lAquifer roported as sand from 90 to

10C faet, Vater reportcd good,
hard, Bez log,

senn seen e -
19,26 9-15-47 D Uater reported hard; supply inadsquate,
35 1944 D5 VWater reported good, hard; supsly
inadequate,
15 1045 D3 lell: pumps dry casily.
4] 1947 D3 A quifer reported ac cand froa 124 to

128 fest, Vater reported good,
softy adeguate for 50 head livestock,

(3ee footnotes at cud of tavle)
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RE000.5 OF UILLS In

Location Owner Dopth of Type Late
awzber or wull cormpleted
naie (feut)

157-50-36cba Einar Zrasted 118 5 Lrilled 1924
157-51-1 S. Severson 108 ove Jottaed veve
137-51<1 A, P, Houer 109 2 s 0044
157-31<1 P, F, Frcdrickson 166 2 s (= S
1:’/‘?"'51"1 .oulntdo-t.llt 156 2 ..dooa tree
137-51-1 i, inobal 109 2 . [ P e
137-51l-2azb Clarsnes Steianburgh 150 3 Drillcd 0ld
137-51-4ddd R, J. Zchroeder 190 ¥t 5 4804 Vory old
157-51-3beb  Hiltoa Hans 90 56 Dugz S
157-51-6dda Floyc Plath 70 % Lur 1917
157-51-Tbdb Augist Plath 65 36 N, L T 1917
157-51-3ddd Fred Ecllerman 70 36 sl ¢ 0l1d
157-51-10aec %, Rohdo 90 5 Jdolied 1945
157-51-1Cbcb  Olson 3ros, 207 > Bedlieg 1937
157-51-10ccc  Oliver Vangsness ‘o 16 Borod 0ld
1)?-51_]'0&(1(1_l/...t'ooooﬂll!b.l :)'06 LU ] LEE LN LU B ]
137-51-1laad B, J, 3athor 260 3 Jotted 1922
157-51-11lcec  idwin Siizoason 185 7 1. o
1537-01-12bdd  lickleson 216 5 §s 2680 S
137-51-12ddd  iure, Josils Jenever 200 5 Y Yo TN 0ld
157—-§1"1:‘aha Il‘l[-._;va.ld 3rof?f 180 5 . do. . “enn
137-51-14acb  Noraan Liudanl 400 4 Drilled cene
1%7-51-14bab  liclvin Ingor 250 3 Jetied 1909
137-51-14bbb  Herman Appel 90 36 to2  Dug 1917
157-31-14dzc Ingolf Sandback ore 2 Jotted 1940

"%&""




TEZ RIUDRLD LGA - ~ Jontinucd

Depth to water Date of
(foct bulow  rneasursaont
land curfece)

-
=

of w=ter

Acnarky

8 1024
20 0-16-47
15 0-16-47

16 2.16-47
24 9-16-47

18 9-16-47

8 9-15-47
2,66 9-16-47

12 1¢47

10 0-15-47
30 1047

4 9-17-47

3 o-ky

7469 2-17-47
Mlow wnen drillczd
25 o047

[
o)
o)
%
3

Lt
Nt O\ v
-~
1.

!
-
1
1=
O

9-47
16 1945

(Ge: footnotos at vad of

o]

Lw

Lo B

-y

Lo
D3

LN

DS
Ds
s
D5

s

IS

tabled)

Vater reported food, hard; supply
insdoquate,

Lator revorted rood, hard; adaquate
zupply,

dquifer roworted as gravel, Latur
raportad rood, nard,

Aguifer rovoriad as sand,

A guifer rencrited as gravel, Vater
ruportcd cood, adeguate,

aguifer rooortsa as gravel, ater
seportud Zood, adcquat.,

Later rovorted sood,

Lateor roported hard; turns brown on
staading, Usod bto Mlovw,

Watur ronorted good, nard; adeguate
Jor 150 nzad livectock,

Yater roported rood, hnard,

Later rovortod sood, nard; supply
inaczaquate,

Later ronorted osoor; very hard,

vator reoorted pood, soft,

wabsr renort:c¢ -cod, hard; adoquate
for 50 hzad livostoclk, Usud to
flow,

water renorted salty,

water rovortocd good, medium aard,
Do water anzlysis,

wator roporiwd goocCyaards turns rod
on stendiar, Uscd to flow,

waber rovortcd good, hard,
To,

wator rovortad sood, coft,

Aquifor reported as sand, later
roeportud sood, madiwa hard; adequate
for 50 hnad livestocik, Usod to flow,

Aguilor runortod ac saad from 85 to
0 fact, VWatcr roportod as good,
nard; turns brown on ctanding;
uafit for laundiy uce,

witer ruporiad -ood, aard,
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RICORDS OF LALLs I

Loc-tion Ownur Dopth of Tyne Date
nuabeT or well complcteod
na:is (fost)

I57-50-10888 Yovivavawpaasin 465 vies  osecce sess
157-51-15ddd ~ ilfred Siuoncon - 5 Drilled 1925
137-31-16a 2/ J, and O, T, Ronice 242 2 o 54045 1956
157-51-16bba  ZIrvin Jolmson 300 2 Jottad 0ld
157-51-16ddd Joln I, lLiyhrs 180 3 . 1920
137-31-1Taze  Fred Kellorman 120 L Drilled g
137-31-18add  ,,...d0..... 8k 18 Bored 1925
157-51-18cbb  Ruinhold Grooll 5, 40 x ko Dug g
177-51-1%bce  Edwin Hypaard 300 2 Jottoed Old
1;?")1—8031{3 _-l_/..-.....u--cu ‘??O teen sesens seea
157-51-20baa  doiris Lohrun 1C0 18 Borad 1520
137-31-20d 2/ Ed aad Z, 3, Hygaard 153 = #8045 1929
137-51-20¢dd  3d Nynasrd g o > Jottod Old
157-51-21bce  Contad iiygaard 130 2 «edOas 0ld
157-31-21dccl  Irvia Johnson 80 2 osdo,. 1947
1:7-31-214062  ,,,0.d000s. . 90 18 Borad 1951
157-51-126bb  Floyd liyraard 300 > Jottcd 0ld
157-51-22d¢d ¥, C, Gsttum 160 6 ..do., 01d
157-51-23bea. 4, W, Luidahl £V 5 Drilled Old
137-51-24bab  Poter Fredrickson 80 6 Jotted 1900
1:7-—51—24(}166{ l/f...-|-l-¢uo-o.o|| 160 LE R 28 sesne bl
157-51-24dce ~ Puter Borscun 180 3 Jotted 0ld
157-51-23cce  Contad Trom 180 2 «sdo,, sees
157-51-25dd¢  Peter Boroson 160 2 ..do., 1905
137-51-26abd  Olz Jordot 165 5t 2  ..do., 1920
157-51-26edb  John Hottua 100 - Jotied peee
137-51-26d¢a.  Tou Feloon P 5 «sCO., 1925
157-31-27¢c 2/ arthur Sand 128 > mrilled 1929
137-51-270DC  vv0eeGOuass 140 3 Jetted 1938
157-51-27ddd  .i, L, Vangarud 220 > «wdo., 0ld

- B%a =



Deoth to wator Date of Use Aemarks
fout beilow  ncasurscuaent of water
land curface)

o flow, Hdardpan at 82 Tcet,

LA ] LR B LN

16 0-17-47 IS Lator reported good, modium hard,
Flow whon drilled D2 oo water snalysis,

L, 9-17-47 L3 Vater roported soft, salty,

..do,., 9-17-47 DS Aquifeor reported as gray sand; wator

ropated salty, aard,
1,5 9-17-47 B3 well reportsd to heve flowed foracrly,
50 2-17-47 S Vator meported poor, hard 3 supply inadequate,
15 9-17-47 L3 Later roported good; supnly adequate,

Flow then drilled Lo waber roported zood, hard,
«s GOy NIRRT - Lizht flow,

14 9-17-47 L3 \ater rovorted fairly soft, good,
lO [ AR RN Ea

544 9-17-47 B3 2%er roported zood, wmedium hard,
Flow When drillad 3 water roported sood, hard; supply

adoauate
Aquifer rodorted ac coarse sand and
gravel from: 70 to 8C foot,
Agquifor reportod ss send fron 87
wo 90 foot,

o
p ]
1

—
|
1

e
=]
it

i
o
U

—
_..4
I

W
_‘J
(i ]

low when drilled B Latur roported salty, fairly sofi;
adcoquate flow,
ane R U Wator reporicd good, soft.
8 0-17-47 DS Wall reported to have flowed formerly,
s G s D3 wator revorted ac zood, hard,
TR TR e :{ﬂrdpﬂ.n e.t Bii‘ cht.
15 9-47 L3 well revorted to have flowod foracrly,
6 1538 DS wator roported as good, nard,

14 7-11-45 Lator roportud good, Sou
analysis,

Aguifor roported as mediua coarsce saad
Prom 162 to 165 fiut, Vater
revortsd as .good, soft, wall
drillzd to 400 fost; Pianichod
at W35 Loty Bod dof,

i
o

]

6 1930 o%

5 7-11-47 DS Water roporicd good, hard,
L LN ame e n S Do.
0 195¢ vos
32 1938 I35 Water roportsd good, hard;
adequate cuonply,
1 047 L3 watur riported good, modiun hard;

aduquate supply,

(Go: footnotus at snd of tably)
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AECORDS OF VALLS IN

Location Ownar Dopth of Tynz Date

nuabar or woll comnlcted
naig (foct)

157-51-28abb Clarcnce Johncon ec 36 Borad S
157-5L-28bbal lirs, A, Vigon 120 6 Jetted 01d
137-51<bbaz O T i1 TSR 120 15 Boruod .
157-51'28bbb lfllll!l.'l’l.l 120 T ] (TR R RN
Z7-51-23cde 1/John anduvilk 80 2 Jottod 0ld
157~51-28dce  Holvia inderson 96 2 ., 1914
157-51-22dedb  Dolman alsager 2 Drivon Old

157-51-29dec
1357 -51-20ana
137-01-%0cch

157-21-50dee

137-51-"1bdb
137-51-%230a
177-21-72daa
157-51-5%ded
157-51-5.ddd
157-51-3haaa

Joumn Taylor
Pred l.idoarcich

=i Pl
ale 4106

Jayymond Thompson

Loastar Oleon
2lwin Lundor
Iric Iui~gunm
Usty test 11 LR
avlvin Stensoth
Alvin Siuons

157—&1"54aab l/oo».o.no.ool
1;?_:)1—:}4de __]:/o LR R B B A B

157-51 -}4‘0 bd

157-51-340 2/

157 -31-5dceel
137-51-eeel
157-51-54dadl
157-71-74dad2

157-51-550dd

CAlvin Twee

Brick Lec
o-oodooo.-

J3GS toszt 10 LR
J3G3 tast 2 IR
acralt 3, Jomason

Tioraal Andrucls

147
300

o 35 %

—
"
°
w3
\

- €0a ~

3

1926

3 Jottad
2 0ld

Y 2 o

% 36 Iu: 0ld

1 Drivon e
= Jotted 1947
)6 Du& sean
£ Jotted 1046
4 eeC04, 1048
x 3 Duz e
A Jottod 0la

3 Drilled 0ld

[ ) ..doil 19j{/:
3 Jottod 1958
4 Drilled 1048
4 s BB 1948
2 Jottad 1946

A

veCO., 0ld




THZ KINDATD J35A - - Continucd

Dopth to water ate ol Uza Reomarle
(foct bulow  measurcic:t of water
land surfzeo)

2,85 9-17-47 D5  Water roportcd zood, hard; adoquato

supply.
Flow tihen drilled LS Vatzr roportcd slizhily salty, soft.

10,7 O_17-47 S ater reportod noor, hard,
Flow Vhen drilled ... Smell flow, Hardpan at 80 fouot,
Very hard just above watur,
+380,, ves e B0 auete D3 later roportod good, hard,
o054 e aalBs e da 3 Woter reported of good guality,
W B I8 ateor roportcd rood, hard; adoguete
sup>ly,
2 1926 I35 Vater roported zood, wodiuvam hard,
Flow 0al7 47 D3 Vater roporicd fairly saliy, hard,
6 o-b7 S Aquifor roported to bo saad, later
ruporild poor,
7 0-47 D3  Aquifor rovorted to be fins sand,

Rocd subctanee pricipitatss from

watur,

25 9-47 DS Vater rusorted fair, hard,
e 9-17-47 D3
1) oy L3  ator reportsd rood, mcdium hard,
T— PR U  Hole rofill:d, Soz log,
1282 9-17-47 5 Supply reported inadoquate,
4 I D3 .ater reported good, hard,
Flow “hop drilled ..
¢80 5500w i Suall supply

-

0-17-47 U
16 193 vee Aquifcr roporicd a sandstone,
[ 9-47 3 Water roported fairly coft and salty,
reae ere s s U Holc I'ofill..:d. Seu 105,
U Co,
U  Sanéd roported in wator; supply

insdoquatie,

20 o-47 LS .ater roported sofi, salty,

10 9..45

" the Cageclton-Fargo

1/ Hall, €, H,, Willard, D, 3., Lcacription of
acscelton=Fargo folio

ouadrangles U,S, Gool, Survey Geolopic itlae,
(no. 117), p. 7, 1905, |

Frow well inventowry mad: by county ascoscorc in 19079 an part
of State-wide voll inventory undor Vorks Projecte Adaninictration,

o
C

R

= 60b =




LOCS OF v ILLS AND TEST HOLES IN THD LIl

1356-50-Tcce
Graf? Brothurs

Fornation doterial

laize agasceiz deporitsy
Sa-’ld LI IS B B R I ST T A T I B B BN R B BA B N
Clay

o LRI I O IR B I O B L B B O B B B L I

156-30-15d022

P, O, Zckre

g ¢ G 2 e .
Lol sgeseisz deposzito
] L]
i‘:.‘lan(i.....l.ll..!.l....ll'...‘l...'

nT
cl"“l‘"..-!IlIOl.l.!i.l.'l'lbil.Il.

“QLliCl{ban C I S IR O B B D R I N
Till =nd associatod glacioaguoous danosits (?):
Glly ﬁnd TOCKsoouoobt0.-0.!0..00..

Sand
— L U I T T T R T I TR U T R I B IR N B B B O BN ]

136-50-32a0a.
D, 2, Thuc
Lalke Agassiz duposits:
néapd..............................
IEEGHEANG o5 wn vl s ewwE a5 oy e i
Glay, bluccotl.ltiolaltclolallno.l
Ho YO8 s wewenns

T T TR T I T R I R R A )

176-50-"2dce,
Carl Zrickson

Lzl agasein deponits:

s 6‘....‘It...‘loOODIQOIQl..-.I.l.
zir.'.-Q..'.‘I..IIUCIOIOOOOUl‘..l
(1

Lg e @ 8 % 8B B S B ER S YR RSN A SR

“61

NIRED ATDA

Thiclmoss

£
= ND A

O
M~

H

AN =i ~d

10
40
10

Ny Dt‘

20
74

23

120
122

10

50
50




LOGS OF VEILS AND TEST lOLES - - Continued

136-51~5nba
USGS test 1R

Formntion Material

Lake Agnssiz deposits:
Topsoil, Plack seses swses sosssese
Clay, cream, Silty sesecccesscrnns
Band, very light-gr-yv, fine suvvsee
5ilt, very light-gray, clayey,
little very fine 8and seevesvcins
Cley, light~gray, silty, comnact
at baBBsesssssesrseancsoscsniane
Till and associated glacioaqueous deposits:
Clay, medium light-gray, sandy,
gravelly, mostly clay and shala.
Sand, cocrse to medium, and gravel,
fine to medium, shale pebbles,
and a little co8l cessvsssscnnns
Clay, very light-gray, sandy,
gravelly cescscesosiarscaransacs
Clay, dark-gray, sandy, gravelly..
Cretaceous shale or Pleistocene lake clay (7):
Clay, very dark-gray, little sand
and graVel SlOB LT es RS e ENO R Ua
Cl&y, dark—gray, Bhaly T
Cleay, streaked gray, gypsiferous..
Clay, dark-gray, sandy, gravellye..
"Granite":
"Granite," white, decomposed se...

136-51~7ddd
USGS test 2R

Lake Agassiz deposits:
TOPBOil’ black or Drovnl secesscess
8ilt, yellow to buff, clayey,
Bandy sEssENsEs s T B BATER R
Clay, light-gray, silty, sndy e
Till and associated glacioaqueous deposits:
Clay, medium gray, sandy, gravelly.
Cretaceous shale or older Fleistocene lake
clay (?):
Clay, medium-gray, gypsum crystals,
gandy, grovelly seeesesssecsoacs

s 6D w

Thickness Depth

1 1
19 20
10 30
70 100
68 168
43 211
3 214
21 235
30 265
71 342
4 346

2 501

6 357

8 365

2 2
10 12
186 198
99 297
75 570




I0GS OF VALLS Aul TS3T HOLED ~ - Continucd

157-50-2¢cdd
Hagnue Sitoncon

Formation Hatorial Taiclnuss

La'-c Agacoiz denositoy
js-l‘-}-d] fil!‘*‘o-a-notco-|-¢-.aa--.a-ol s

Gla:.r...’...'.."..-...'|.".......
Till and azsoeistad gflacioagusous deposits (72)3
e

Gravel, mediuwa, with some finc

e R R 2

157 -50-0dce2
Inrval Sorbell
Lolic ageseiz deposits and drifb, undifforentiateds
Olxy, vith come hardpal...e.eseeee 2254
NG, PUAB., g mvmes s wnensnn eams e 6

157-50-18ddd
Hoenry Scvergon

Lalte Agaszis donosito:

Gldy, bluooooooonlooc-oo-u-o.-t.tc 120
Tiil and associated glacioaquoous denocits:

BEPABRA o5 s v s 0 900 NOES NGRS VURE 15

Gondy TARY. jissneriscbaeneh e caneE 2

177 -50-20baa
doric Juncen

Inlc Azassiz doposite:

Gl&y, blu'-}onaoc-oa-alucos-nauanuoo 2"

Ry LAy v wwsnse v e v s 15

Cley, Blutiesunsnanes sansewins vou 20
Till and zssocizted zlacioaquoous denosits:

DAPIIAN s annii is benaieisvinneiseas 35

Clay’ gray..‘.'ﬁtlibI!lIl...‘l.... 115
:and; fiua.u.tllu-clcllot--nllnnb.

nﬁrdpin.-..o-oc--.--.u;-..u-u-.-na

\HMAN NS

Gr&VJl, find.ll...ll.lll..l....li.

w8 =

254
240

120

158
140

255
2

247
250



oGy OF VILLS AKL TZST HCL3S - - Coatinucd

137-50-2Cdbe
USG3 tast 5

Foraation Laterial Taickness Donth

Lake sgzansiz depositss
Topsoil, clay, black, candy..eease 2 2
5ilt and elay, light groyish-
brown, aanGV, gholl fremacntsg
coal flakcu from 27 to 32 foot,, 50 2
vaad, lizat-gray, silty, cnail
sucllie 6t 57 Louliveensvevosvuane 10 tite}
Clay cud silt, lizht-gray, candy,

sofia graval, cnoil ahslléieeees 5 47
Cloy and eilt, light-zrsy, candy,

sioll Tremonlteeeeessoncsrsense 10 o7
Clay, lizht-zraiy, o1li¥eveeceescass D 62

Lake Agasciz devosits:
Topgoil, clay, grav to block,
Qllu‘,rnannnn;lnoutncnn;u-u---ltco
Clar, light-~brown, nilty, sandy,
fow zholl fragnonbt.eeecssscosses 15 17
Cley and silt, yellowish-dbrown,
slizitly saady, very fow sholl

fragnd.'ltslll'lllll....l.l.llll.' lO 27
Cloy and =ilt, light-gray, sandy,. 20 4y

157-50-29¢da?
UsGs toct 23

Lalke Agestiz dopocites
Papiodl, BRI, sie ve soswie vssews 2 2
clay, bdul?, eilty, occazcional =yrsum
erystalc; iron concrotions at 475

Lodbeueiveronsnnsnenaonssneasens 40 50

Dlay, disat-gfay, slldcacevennes 3% 83
Till rnd aczocintud rlaciongueouc dopocitss

Olcy, mray, sandy, srovellyi..iees g o2

Gravol, I, QL auli i nii s i 2 2

Clay, cray, sandy, E£ravoelly, . ..eee 129 225

Graval, griy, glﬁdj, L3 150 50 275
"Granita" s '

"Granite," white, decomnosc@...ee. 15 285

- G4




10Gs OF WILLS AWD TaaT HOLDS - - Continucd

137-50-2%9dab
UGS tzot 24

Formiction- Haterial

Leko agassiz dopositss
Topeolil; blaok,eieees svvvineee ways

Thicknoss

%

Sand, light-brown, wcdium to coarse,

clayoy, Eravollye.ceceevsnsesans
Glzy, bufi, silty, =zaady, shell
PO EIOIEE o wnrvw nincs wine s acn & w008
Cloy, light-gray, silty, scandy....
Till and accociatsd glaciozquoous depositss
Clay, sray, silty, sazndy, zravelly
Gravel, cray, finc to ncdium,
Clﬂ?Jroncoo-.l.---o-o-.-o--.a--o
Clay, zray, scady, 2ravollYeseeees
Graval, zPay, 01TV usws vewwivai sam
Glazr, orar, sondy, gravollV.eessss
"Granite" s
BGranite," vory lizat gray, docom-

|
porj\-;&....un..cloal-i..oouo.ol!.

157-50-29dad2
U3GS toct 3

Lakc .gasgiz deposits:

Toneoil, clay snd silt, Eraf.eeecss-

Clar, buff to light olive-gray,
Silt}’l.l..ll.l........l...'...'..

Gand, light-gray, very finc, vory
Sllt:;a"'...l...ll....b'!ll.‘.ltl.ll

Clay, gray, cllty, 2200y issssosass

Clay, licsat olive-gray, slightly

-Gilt:',rgn...-..-‘no-l|lIblll..l.0.

- 65 -

\

o
\Jt

60

DUl IS O

b

13

Depth

146
148
220
225
e7f

290

27

32
42

2




I0G3 OF T.ALL3 LD TE3T dO0LIs - - Contiaucd

157-50-29¢ad3
U3GS tost 4

Eornction uzterial hicknoss Dopth

Lalro Agaeciz devositst
Topsoil, elay grayisa-black, sandy
Clay and silt, light-brown, saady,
a 1ittlu grovel at 12 Dooteseveia
Sar ad 1lcﬂb—hr0Wﬂ, ualU“...-.--aoo
31 lt lisat grayish-brown, vory
“ancJootaon-a.--o|uc;.--o;.o--o. 10 52
Sand, lisat-sray, vory fino, zilty,
weny conrco sant-siuc rounded
sanls psbblus frou 37 to 42 fuot 10 42
5il% :nu clxy, lisfat-giay, saudy,
a2le =2z above, conl frazacanto;
poddoynod shelle st R Fodtues 20 62
Clary, light-cray, ciltr, condre.ee 10 72

N
o

'—l
51

17

22

ot

-50-29dadd
USGs tost 26

Leke Agocciz duposits

Topoolly Dlatlesesvivi isssiisinnis 2 2
Clay, buff, san€y, 5iliV.ecsececses 13 20

Sand, licht-brown to zray, vory
fino to coarse, very siltyg loos
5ilt and conrcor caad Ffrom 40
to L) fJUtoc-o-o----oo.-}auo-on--

Glary groy, silyy, sondy.csesenins 60

o
g

157-00-29dad)
U388 tect 71

oate Agacciz dopositod

Topsoil, bl&Ct.lloltili.'..'ttlu.t 2 2
0lar, buil, silty, seudy,

GALEAIDOUE, s v v e o By say ey 15 17
Band, licht-brown, fino, siltri... i¢ 6
Jond, gragm, Jias, iatorboddod with

CLeY e aennerenssrsnesnsossoansons 4 4o
Sand, trav, finc to modivd,.eeeese 7 47
Cluy, crayy #ilF., cusvess connsny 15 60

=665 -




9)
&

Foruction

. .
Lolic azased

©

&

Clar,
Clay,
Clzyr,

ar |
-
=
Jod
2
-
£
o]
©
™
C
Q
F 1s

duposite

O
|

157-50-294bb1
Solvick No, 1

13"::11; Olivc-g;ra‘fo LI R I BRI

of

tovnish-grey; sowe selenive,

S

Wiy OO0 v mwnn i ennmemnn cae
LDt 2Pn, , sove vwsnn dnan sie
light-grys eiall ziounts of
grevsl and ecbl@,ieeesavesvenses
~tod zlacionguuous Gznocitoy;

Clay, gray, szody, ravolif.eseees

No caunle

Sand, bluish-gray, coupsscd mainly
ol shele, dolemito, aac/ or
&i:‘J‘JStono"..lIll..lllll...lll.l

-8 =

=

'p-
ol G =i

Ul

=
o Ca

VALLS ALD TI5T TIOLIS - - Coatinucd

Thiecineos




LOG. OF VILL3 AWL T35T HOLIS ~ - Continucd

157-50-22dbh2
Solvick Mo, 2

Fornation Materisl Thicknoes

Lalzc Agasciz doposited
Clay, ligat-gray, osclunite flakce,
goiule linmonite nocdulcs near sur-
Tac s,y Lo Bhell Iramotits.eee e
Bard, rravish-whnits, cravull¥..ees
g Clay, lisht-olive-gray, sclonito
flekug, ghull frogmontc..eiesess
WO Pl et ienrenenannonnnrnrnna
Clay, light elive~-gray, suall
cmount coarsc eand 2and fime
gr}VCICIli.-ololut-l.lat.!loulll
Till and associat.d glacioaqueous doposits:
Clay, light-zr2y, siltiy, candy,
srevidly, wonl T1okRal vasennnne
Sand, walte, finc to viory cozrss,
wosbly fmsdivi, gravelly,ivesveee
Clay, rrazy, silty, sandy,
eravelly, oozl ehins, . :svinswns
fand, wostly finc with sowo coarsc
ilty, Eravillyesecnevnsninnnnss
Clay, gray, ciliy, canéy, gravelly,
gon) BElDE G weevegn v wreEaee sEpY
O0lsy, crey, nilty, s:ndy, cozl
SRIBE o es e se M RO TE T KD
Seand, gray, uwoinly chaale and lime-
‘ stons, clxyey, rravelly, wany
wood 214 602l Tragicnts v iienees
and, lignt-grzy, fiac Lo vury
coarad, Low PobbldS.ses sevesosans
Send, tan, very fins to vury cozrco,
mostly finc to modium,.iveersoee
Band, tan to gray, finc, mueh chals,
coarce 200 Lo Ting 8208, .eceves

Clay, groy, silty, srovelly, sondy

ARG

i o

Lo

25

H

o A ]

A1 IR

Donth

50

70
15

80

170
175




LOCS OF W2LLE AND T3ZT HCLIS - - Continucd

137 ~-50-22dca.
USGs toct 1

Formation datorial

Lalts Azaiciz doposits:
Topsoll, clay, bluelk, sNd¥..ieeee
5ilt, grayich-buff to bufl, clarey,
SANAY ¢4 sesosenvusssnsesciasssses
Clay, light olivo-rray, silty,
Sa"ﬁd:‘..'."'......'.....|...'...

Cl-z ond £ilt, lisat olive-grar...

) 157-50-29ddal
City of Hindrod Mo, 5

Loke agasciz doposite:
Cll;"‘.l..l.lll..l.....l..‘..l.ll.l'
Sg‘ndl l‘dd.flil.lll.-l...llll!liii.
band, gray, coocrsur from 28 to
’)0_"-_ dh
"‘/; v byggsansssrvecrsosesensana

ar g
L0 10‘_-.0....l0lI....ll.l!llll.....

157-50-29dca2
UsG3 test 27

Lalic Lgacciz dupouito:
Topﬁbil, hla0k|t.|n...a..o....q.t.
Clay, bufi, silty, sandy, vory
SRlEEPIOUB, s wwvwia vawe Fns e s
Sand, buff to cray, vury fine,
Vory sllby, ciisvinnias suvens vee

Clay, zray, silty, sondv,.eseesces

157-50-29dda%
UsgGs tost 28

Lalze .gacsiz depocitys
Toprodl, blagk.ssssswns onnaseonsss
Clay, y.llow, cilty, sandy,
EPAVel I vews e wwve waii e SaE Oy e
Sand, yellow, very fianc to fine,
SR co i s an s es de L0 RV EEHE

Clay, cray; ciliy, sandy,.cisesene

Thiclnusso

20

10
3>

%0
10

17

no
\J1On

=
ol

&3

20

60

19
25



LOGS OF WiLLE AND T75T HOLI3 - - Continucd

157 -50-20ddedt

USG5 boet 29

Loke 4dzaceiz doposite:

TOPBOil’ black.tt'lt‘l..ll.ltl.l.l 2 2
Clay, LUff, silty, candr,...eeeess 12 14
Sant; Dinoy olayayiaiaien sesniesa 6 20
Baildy By, S0 asuenies versdnses 12 32

Clay, gray, sandy, silby..eeseeess 28 60

1,7-00-29dde5
US> tust %0

Lalio agaccizs dopositu:
Topgoil, blackesesveeessssscescsns
5ilt, grayish-brown to buff,
Slouly SABET, vy s s grass o 17 19
Sand, ligut-brown, finv to acdivn,
som c:aall rounded shale pebbloc,
Rl Basl sy siw s aneass sesians bl 50
Sand, light-brown, fin. to very
fine, oiltyeveiviiearairanianinns
Blag, Tiadbboprsy, Gl iy ey soypwaan b 35

ge]

AV R ]

1737-50-29ddb
UsGs tect 32
Loke agacciz denocitco:
Topsoily bLabltycesivenavens sovnsis
Cloy, buls, enady, allbyie. euivvis
Sandy sines 2Rl s saGeaasan e

Gl&?s EraY’ LJUdU...........-......

-~ o

19
25
22
50

Ll A
O

% Cpaar
Claj’ I B T I N I I I A S I O N R A B




LOGS OF °) ALRD 12T HOLE3 - - Continued

L— I
t,

157-30-20¢cdel
UsG3 tect 2

Formation Hatoriasl Thicknesec Depth

Inke Agassiz deposits:
Tonsoil, gilt and clay, black,
=52 ol S 2 2
5ilt 2nc¢ cloyr, bulf, sandy, caell
Trocents ot 7 £20 0.0 eeeeceassse 10 12
Sand, bufl, very fine, siltV.cveee 20 52
Sand, light-gray, fine to nedium,

Ui
Yy

SIYR vaive wwivian siea s a5 S e seae
Sand, whitish-gray, very cli htly

ullty...........................
band, licht-growr, Sllt¥icsoisnones
Silt and clay, light-gray, c2ndy.. 2

b

(@ RN AW

157-50-20dde?
USG3 tect 7

L-ke denositos
Topsoil, clay =znd silt, grayish-
black, c22dFesieiearisneinnnnins 2 2
Clay =~nd gilt, groyiszh-brown, szndy,
snell xritmentu................. 10 12
Band, yellowicn-browa, very fine,
Giltj, snell frosmentoyiuaevenss 10 22
3i1t and elay, gray, sandy, chell
fragmente Lfrom 22 to 37 feé€te... 25 47
157-50-50200
Oscar Iriclson
Lake Agosuiz depositc
Cl“yllloooltn.|ocal.loo|il-.»luﬂt. 90 90
Till end acsocicted rlaciosquoous depositos
LBEaBei, & sow s wasivas @ievisine caven 10 100
OLaor, BIUE, iivewian viieneaineegis 2D 126
Slnd’ fincoooll-|-u|oo--oonllo-onc l 12?

s P




LOGs OF VELLG AWD 1357 HOLE5 - - Continued

1%27-50-%0behb
Ole Oluom

Form=tion- Wsterizl

Lake Agasciz depocitst
Cla-yl.ﬂltlllli..l.ll..I.l.l.l.."..'

Till and ascociated glacicvaqueous denosite:
Ilal'dpiln.....-a.-.-.............-.-

cla‘rjr..lftl.Uol.llli.ll.lilltilftll

Sal‘ld’ fine.l.llII!llll ------ LRI B B

157 -50-70dud
A, 2nd 5 Grangonrd

La2ke Agacciz deposits:

Glr—t}‘, bluc-........-....-..---------
Till and associated glacioaqueous denosite:

Pand, COLPEC.ecssseses vssosasussone

157-50-30dbe
USG3 tect 25

Lake igacciz devocite:
=43 ,
L0p30i1, b130k....;oucol-lunuocctl
Clay, buff, cilty, candy,
g}'l}ﬁifex‘o‘L‘:L"l.ll.ll.llll.ll.ll...
Clay, light-groy, silty, sandye.es
Till and associated glacioaquzous depositc:
Clay, gray, sandy, grivelly..c.ees
Gravel, gray, clayey, sandy,
rﬂos)[lly :-haleonunulnlllnaxll-olil
Clay, gr=y, candy, gravelly, well
induratedsseceoersnsssocrsescens
"Granite" s
"Granite," very light groy,
decomposed..--.......-.o.-o...nn

w T8 e

hickness

102

3

51

51
87

ro

Depth

o0
155

160
162

102

105

L




LOG3 OF VILLS AND TiAsST TIOL3s -~ - Continued

177-50-%1aza
Rudolnh loniy Thicknees Depth

Formation Materieal

Lake Agasciz deposite:
Olay; Blue. isnssevssssnisansnasas 440 140
Till ond associcted glacioagueouc deposits:
imrdp—-‘-nololonnnan..oo-nc-oc.o-aata 20 160
Hardpan 2nd clay, blUSiieeeeceasas 24 184
Slnd..on.nua-o---o----o-.u-o-a..-. 1 185
e L T 257

157.50-"2nda
Edwin Overboe

Loake Agacsiz depositc:
Gl?‘:{r'...l.‘.‘l"‘.'l..ll....ll..l. 70 70
Till and cocociated glacioaaqueous dedositot

;:&l‘dp"l‘fl L L B B B B B B BN B BN B R N RN BN NN N 23 95
Bl TR0, v wwwiesvomin weEm Ny ssE g 3 98

57-50~32¢cda
der Trickoon

Lake .agausiz devositeo:
Olazr, blue.'ll.ll.l.ll.i..l‘l..’l. 102 102

I\ro 10E...lll.lltl.-lQll.ll‘lllll.‘ 1 G 10'}
Till and associsted glaciosgueouvs deposito:
CENE, CONTEC, ywwwwman s wn emaime seed < 105



L0CG> OF VILLS 5iD T353Y WLIZ - - Continued

157-50-55bba
UbCJ tEJt

Formation ilaterisl Thickiness Devnth

Lake igasziz denosits:
Topooil, clay and silt, blacl,
srndy, chell Fregionte,.ceeveens 2
Sand, gray, very fine to fine, cilty,
shell framienbi..sececcssoensnee 10 12
3ilt, light-brovn, clojyer, shell
fragments from 12 to 17 fest and
P& 56 I el disnnvasweavneve 1
Sand, lisut-zray, silty, shell

N
no
==

Praymatnsiicssssrsaseniscainis 7, 52
S5ilt, lisht brownizh-gray, clavrey,

very candy, shell fragoeato,

pnadl saells b 32 2804, .0 sevais 5 57
Sanc, licht-zray, fine, uiliy,

ghell Tromnento i ciisseiaiin e 10 47
8ilt, lighi~rray, cmndy, few shell

*rargvatg, fl2t il shell 2t
4? f"‘etlo-acnnaun.-----onunol-.a 1:) 62

157 -50-5%d4da:
L, A, Ferius

Lake Agacciz devositso:

E:?‘l‘ldll......ll‘ll0‘0‘.‘........... lo 10

Clz?o..-o-.-.-..--anoc-cc-:--:co.- 80 90
Till and sccociated glaciozgucous denocitog

55‘41'1&‘.Ill‘ll...'-...‘...'.."...-. 10 100

157-31-26abd
Ole Jdordet

o

Leke agasciz epo

Olay, Jluc........................ 85 55
Till and ESSOGlltvﬁ glacioncqueous desocito:

L s N g 52 120

G185y BINE.y os sones suen suis sesseie 20 150

HoPdoofysiea s semeies vsiesvasis sane 12 162

Sand, medium 10 COAYEC,. . nnessnrnss 3 165

~7h -




OGS OF VALL3 AND T323T HOLE3 - - Continued

Fh

fomztion Haterinl Thielrnege Depth
Lake Agassiz depouitod
%ilt, wellowish-brown, cloyey,

CANET o woiie biea s e s cu e Ve EeH 7

ile, vellowisi-brown, claye¥...es 5 1c
and, ryellowish-browa, very Iine,

Vory BLIEY. cocnannsenmaenme pamiy 10 22
5ilt, teanich-brown to lifat-zroy,

SLATET o san Besy as AT VRS ETREE ) 57
Clay, 1ligat olive-rcray, tilt¥iveess 0 2

Lolie Agacciz denocito:
Sand, yellowish~brovm, very fine
to fine, Siltyesevesssssonsorana 12 12
2ilt, light-zray, sandy, large
zravel, one l-rgsz pebble, cnail

shells from 22 to 27 feebeiveees 15 27
Si¥t, Iigbti-grev, shelle,.iie s i 15 42
Clay, lizht olive-gray, silty.c... 10 5

157-351-54ddd

ULGS test ©

Lole ageouiz depouitus
Topeoil, clay and silt, blaek,

]
)

&

prmom gy

‘—‘--"-Uv_;,'llt.l.-lI‘ol--..o---ucl‘-i!
1

sead, teanish-brown, very fiae,
cilby, ehell Drefaonts.sosiieve 10 12
Cloy =~ad silu, yellouwich-brovm,
pancy, very few shell frormeats,
aone from 22 4o 27 Peelevssvennan
Sil%, ereamisn-brovin, GliYeVsciey s
51il%, lizht olive-groy, CleyeVeies

o

57
62

M
o

a 1P -

82387 Intericr —~ Duplicating Section, Washington, D. C,.




	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30
	page 31
	page 32
	page 33
	page 34
	page 35
	page 36
	page 37
	page 38
	page 39
	page 40
	page 41
	page 42
	page 43
	page 44
	page 45
	page 46
	page 47
	page 48
	page 49
	page 50
	page 51
	page 52
	page 53
	page 54
	page 55
	page 56
	page 57
	page 58
	page 59
	page 60
	page 61
	page 62
	page 63
	page 64
	page 65
	page 66
	page 67
	page 68
	page 69
	page 70
	page 71
	page 72
	page 73
	page 74
	page 75
	page 76
	page 77
	page 78
	page 79
	page 80
	page 81
	page 82
	page 83
	page 84
	page 85
	page 86
	page 87
	page 88
	page 89
	page 90
	page 91
	page 92
	page 93
	page 94
	page 95
	page 96
	page 97
	page 98
	page 99
	page 100
	page 101
	page 102
	page 103
	page 104
	page 105
	page 106

