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THE THREE PRINCIPAL AQUIFERS ARE SURFICIAL SAND AND GRAVEL,

BURIED SAND AND GRAVEL, AND CRETACEOUS SANDSTONE AND SAND GROUND-WATER MOVEMENT IN THE WATERSHED IS TO THE NORTHEAST
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but these supplies are subject to contamination. Small supplies

25 25
. EXPLANATION
YIELDS OF MORE THAN ONE HUNDRED GALLONS PER MINUTE CAN BE OBTAINED Lél & 0 0 —420
FROM BOTH TYPES OF GLACIAL-DRIFT AQUIFERS o) 3 Chiorige n
Specific capacities of wells completed in Precambrian and Cretaceous down, and these rocks should not be considered as sources for large T s < Nteny = =
rocks are commonly less than one gallon per minute per foot of draw- municipal or industrial supplies (& & ik Wate, ¥ e Glacial drift
L ] I ’o, n
=] . > Specific capacity Oa 2 N
- = = e Yields o= 3 =0 NNNNNN T
S § _% 2| § P § 4 ‘;’ (gallons per minute) | 5 § (gﬁjl:_llo’:ls tr‘)?lr ml(rimte per | £ z g -
23 ;‘9% %3 E'E 2‘" ..‘_.”:S- z8 oot of drawdown) E E& 10} {10 Cretaceous shale
: 22 25|28 ok 8|32 L L8 =<
Geologic . 51 28 |ss Bl | & B 2 & o= E>
Aquifer e |lvl i | s |«B|wl ® £ w9 @ E <8 =z
i cs|gS |2 |88 |8 ) » | E | 2 |Sg| ¥ | § | 2 | Bg 48 5 5
7] =) = - = = = =]
-é-‘é’ €5 £ Es é § .?é g1 2 E B ég § é % :%’ 5= Cretaceous sandstone or sand or permeable
5|55 |28 | % § £ g < = 5k < = k= @i ) = mantle of Precambrian rock
Z ,,'g‘ 2 = Z Z Z & K = Chlorid%content of water from glacial drift | — 5
= 0 - 7 . 0 SYAVAYRY
S -~
N\ '}./ \7+
Surficial ) el
glacial sand 22 | 19 | 3 | 0o | o [16 | 93 5 | 50 | 14| 6 3 | 1001 | Good 1e00 2 41800 Frospslizian oryilling rook
and gravel
......... - O
Quaternary ; > Plot of chloride content of water from a well
Buried 1600’ — e — 1600’ in Cretaceous rocks
glacial sand 228 | 101 | 113 | 12 2 123 37 7 600 80 4 L 20 Good 5
and gravel — — Plot of chloride content of water from a well
_ = in glacial drift
Sandstone component
Cretaceous and 45 1 15 20 9 23 8 5 60 19 >1 >1 2 Fair - ’ Direction of major component of ground-water
sand N — 1200 movement
MANNS—D
) A . Direction of minor component of ground-water
Precambrian Cryritca;.{llme 6 0 2 2 2 3 — — 12 2 — = 1 Poor 0085 1000 movement
e =4 Piezometric surface, glacial-drift aquifer
800’ >\l/_\” I;‘//\ /\\,‘— N\ N\N\NX P | = 800' _______________
- — = — = = ZUNTS Ol m ot 2 BTN » ! : )
Totals 301 | 121 | 133 | 34 13 | 165 115 A l‘\;l AN 7 AV R e . AP AT Piezometric surface, Cretaceous and Precambrian
) o % A ',,\'I Zis Ml A et aquifer
600' :“’? (>|1 = e ‘\L.\TE./‘/\——\ '/’l Al ,\'I\.'—').-l\ “i S "'. 600’
VERTICAL EXAGGERATION X 53 1
? ? Well projected to line of section
DATUM IS MEAN SEA LEVEL
HIGH CHLORIDE WATER FROM CRETACEOUS ROCKS IS DILUTED BY LOW CHLORIDE WATER FROM THE GLACIAL DRIFT
IN THE EASTERN PART OF THE WATERSHED
The geology in section A-A’ has been generalized to show water move- permits a hydraulic connection between aquifers. Inm the northeastern
ment. The chloride content of water in the Cretaceous sandstone and part of the watershed the chloride content of the water in the two
sand decreases northeastward from the point where the absence of shale aquifers is nearly equal
96°15'
96 oool 96° ]5'
- 96° 00’ 0 T T T T T T
| Pumping rate=10 gallons per minute
/A M. IOE -
45°00"—4 " .= &\
. 7 )\:‘: 45° 00’ 20k Pumping rate=100 gallons per minute 2l
%ok _\
I 2
gl S 30+ i
SIS
2 5 |
alA =
3 e w
fas) 1z 4 w 40 i -1
=z / 2 { s
g = s &w/ : % Well diameter=6 inches
2| LAC QUI PARLE C ) o . Z 5ol Coefficient of storage=5X 10 |
I'YELLOW MEDICINE COUNTY — 2 Coefficient of transmissibility =
| / S 5 g 1.5 X 10* gallons per day per foot
~ N o=
45 \\\\%@/ 1l E 60| :
r:\/ \\% /\—\’) / \\ /( 45’ o
ey N Canby | /a0 /
L NS X e 70 { .
N \\\"oo\ L B ) EXPLANATION EXPLANATION
| g e \\ il
I\YELLOOVOV MEgI\C\I{IE COUNTY o —— -
L N Line of equal thickness of 80 -
“LINCOLN COUNTY glacial drift g mcounty
o% J Dihed wohere approrin e Vatterni 00 feet COUNTY Area in which most wells on record
I A/ are over 150 feet deep P Umping rar
i X @ —300-—————— 90 ©=900 gallons pe; minut
\ A Line of equal thickness of g
s _> Cretaceous rocks
L L o , i
I\;"o / A SRR AT Area in which most wells on record 100 1 1 1 1 1 L
o '{og\' S o o are between 50 and 150 feet deep 0 20 40 60 80 100 120 140
3 \7— Watershed boundary 44° 30" TIME, IN DAYS
——a® 0 5 10 MILES e : THE TIME REQUIRED FOR WATER LEVELS
Lo o1l | Area in which most wells on record IN WELLS IN BURIED SAND AND GRAVEL
are less than 50 feet deep AQUIFERS TO STABILIZE IS DEPENDENT
o - ON THE RATE OF PUMPING
THE THINNEST GLACIAL DRIFT OCCURS IN 3 n
A NORTHWESTWARD-TRENDING BAND e kit s iy raoaes
ACROSS THE CENTRAL PART OF THE A B ool s ol sl
WATERSHED 6 . 10 HiES higher pumping rates, the change in drawdown will
) TSR | be relatively small after a few days. The drawdown
Cretaceous rocks are absent in the south-central and shown will be decreased by leaky-aquifer conditions,
the northeastern parts MOST WELLS IN THE WATERSHED ARE and will be increased by encrusted screens, partial
BETWEEN 50 AND 150 FEET DEEP penetration, incomplete development, and low-perme-

. ability boundaries near the pumping wells
Most wells completed in the Cretaceous rocks are
deeper than 150 feet

INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C.—1968—W67173

WATER RESOURCES OF THE LAC QUI PARLE RIVER WATERSHED, SOUTHWESTERN MINNESOTA

By
R. D. Cotter and L. E. Bidwell
1968



