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GENERAL AREAS . ? BEDROCK AQUIFERS
Are . . s Thickness : o . Area : . s Thickness . st : :
symbzl Lithologic characteristics ( Fee f) Water-bearing characteristics Water quality Basic data syl Lithologic characteristics (feet) Water-bearing characteristics Water quality Basic data
At mois,"ic glaicc'ieg {ée;gs to potential wells tapping sandstone
would yie gpm
Clay yields no water to wells. Silt and very Poor—Salty, bitter taste. Unsuitable for Well schedules Shale and sandstone—Dark gray, soft clay shale and coarse Deep weli (413 feet) at Karlstad has a potential yield of more Poor to good. —Commonly soft to moderately hard water. At Well schedules
fi dle 1d less than 1 gall - e Less than 50 : 3 : laces boron exceeds 3 ppm making the water unsuitable Few rotary loj
Lake clay—Clay, gray to blue gray, plastic, dense, contains lenses of silt and i g el e S A g human consumption. Chloride content Auger logs grained, poorly sorted, lignitic sandstone than 500 gpm. This well is believed to tap Cretaceous ? o t W _ppalt ; gt 1 £ th : Cheionl algs
fi¥1e ang, Srall areas of 1 l’( e lécall in the Till area 0-150 per minute (gpm) to large diameter dug generally 500 to 1000 ppm and total dis- Rotary logs deposits as interpreted from chemical analysis of water; or irrigation. ater is salty in central part of the basin emical analyses
very sanda. all areas ol lake clay y wel}s. These wells commonly go dry solved solids exceed 2000 ppm in water Electric logs however, part of the aquifer may be a sand deposit in
during late summer and fall from shallow wells Chemical analyses glacial drift immediately overlying the Cretaceous
Limestone, mudstone, sandstone, and shale.—Three units
recognized—Upper unit consists of limestone and cal-
careous mudstone about 235 feet thick. The top 135 feet
consists of cherty, slightly dolomitic yellow and tan lime- . . :
stone. These limestones contain solution openings which T P . Poor.—Brine and highly saline water
Sand and gravel lenses in till commonly are especially abundant in the upper 40 feet. The lower 5 ; : £ lv all
yield 1 to 10 gpm to wells. Locally more 100 feet consists of clayey and silty limestone and dolomitic 0-500 from flowing wells. Much greater yields could be developed Unsulta:ble l :‘dneaix.' dy e P - | Few rotary logs
R e a e g o i - DA L Most productiv aqifes oceue n th upper poros zoe n e e S i 0o Chenica salyes
the dolomitic limestone and in the middle sandstone unit
Thetill se(it_iolrll of t}tle gx;ot(xind};water ra:erw])]ir Poor to good—Suitable for domestic and Mitrill: ;n;:t ;mf?ootfegl;iﬁ?,kweﬂ sorted medium grained Could be used for potato washing
’ . . . : : is essentially saturated; however, locally tock uses at most places in central and stone c
Till—A heterogeneous mixture of ice deposited clay, silt, sand, and gravel. It is 8 P :
largely calcareous sandy clay containing scattered pebbles and cobbles. The dry zones were found below the water eastern part of the watershed. High Well schedules Lower unit consists of varicolored shale and a few beds of
gely y clay g b= . tablein areas of unusually well compacted blon - Auger logs
T upper 5 to 15 feet of till is commonly oxidized to a buff-tan color and is more o s il chloride content in western part Res i poorly sorted sandstone
permeable than the underlying unweathered gray till. Lenses of sand occur = Waters are very hard and contain up to 10 A
throughout the till. Thin, discontinuous deposits of clay, silt, sand, and peat Dug wells generally ob!:ain shallow ground pemhiiren. Inclll-us tation of well scrgens s g:;c;!;lcca }oftfa -
overlie the till at numerous localities iv(v.l?zt:(ll' :;«I)lren ttll:zl !;elzgﬁlzv gﬁ:n;?agb}:azz; due to precipjtatit;n of carbonate and —
. . ral, reate manganese minerals > Ll L . g
yield can be expected in areas of thick till . [ pCL L,, - Granite—Upper surface is the base of ground-water reservoir Not water bearing
where the available head is higher and T
more sand lenses may be encountered
Till aquifers are confine(_l except for the AVAILABILITY OF WATER FROM BEDROCK AQUIFERS
shallow, permeable, oxidized zone
a2y hosel o EXPLANATION
GLACIAL DRIFT AQUIFERS - - -
Lake cly
Surficial beach and shoreline deposits—Predominantly fine to medium sand Yields of 20 gpm or more can be developed o i ) Well schetiiles
with lenses of fine to medium gravel. Deposits commonly form low beach from larger sand and gravel beaches. Good—Suitable for domestic and stock use Auger logs TWO RIVERS WATERSHED >
ridges that range in height from less than 5 feet to as much as 30 feet. 0-30 Saturated part of higher beach ridges if not locally contaminated. Very hard Beiterns logs 14
Widths of ridges range from a few hundred feet to about a half mile. Beach ranges from 10 to 20 feet. Wells in lower water, total dissolved solids generally less Electric lo 2 <
ridges are highest and widest near local sources of surficial sand. At most beaches generally go dry in late summer than 500 ppm Ehstiedl fnsalysw E Beach sand é
places beaches are underlain by clayey till Water is unconfined g* ]
10000 & e
5
Outwash silt, sand, and gravel
SEA LEVEL ” ’
Yields of 1000 gpm can be developed from Good—Suitable for domestic, stock, and
thick coarse part of aquifer irrigation uses. Very hard water, contains
p 2 600’
Surficial channel outwash—Lenticularly bedded deposits of sand, gravel, and : as much as 5 ppm iron. Water from Well schedules
clay. Sand and gravel is most abundant in the middle of the channel near Ylgl(‘l,s l?)f 53 ;o ::orzghzz?l: goaﬁpﬂr;ncaar;tl?; deeper wells contains hydrogen sulfide Rotary logs T L Till J
Lake Bronson. Deposits are largely silt and clay along west edge of the 0-280+ s " i gas Augel: logs \ | L 400"
channel Deposit is saturated below 5 feet. Aquifer Total di . Chemical analyses | Lo
is largely unconfined except along the otal dissolved solids generally less than = 1 E 2
western margin 500 ppm 200" Il = o g 8
. I Shale and sand (CRY)
=—=SEA \Y, 1
i LEVEL 8 E
Few data are available on well yields, how- - x O
ever, well owners report adequate water Dolomite, shale, and sandstone ) O >
for domestic uses and dairying ELATIONSHIP )
Buried sand and silt lenses within till—Relative concentration of sand and Aquifer in B Fon i g ; Fair to good—Suitable for domestic and AREAL AND VERTICAL R H B e = o
. : 2 T % 1 Aquifer is entirely saturated and confined 11 schedul OF GEOLOGIC UNITS . < <
grave_l is greatest in Bj.  Large amounts of clay are associated with silt is about 40 under pressure. Head is about 50 feet stock uses ;Ve 1 ules B s oZ
- ) Aquifer in By above top of aquifer Total dissolved solids generally less than Cﬁte?nrgrca?gasnalysa e s
Depth to top of the aquifers is about 60 feet is about 45 Yields of wells estimated to range from less 1000 parts per million (ppm) Granite o
than 5 gpm to more than 30 gpm in both
areas. Yields from Bj can generally be
expected to be larger than from Bo
Few data are available on yield, however, Good—Suitable for d ———
; —Suitable for domestic and agricultura)
V. Buried sand and clay lens within till—Deposit consists of lenses of sand, silty il s I Ao R Sipeses = Well schedules GROUND WATER DEVELOPMENT NEAR COMMUNITIES IN THE TWO RIVERS WATERSHED
@ clay, and gravel in till. Test holes in eastern part penetrated 10 feet of sand Less than 20 Yields of wells estimated to range from less . 2 rotary logs — £ E i
= . and gravel at depth from 45 to 55 feet below land surface than 5 gpm to more than 20 gpm Very hard, iron content 1 to 5+ ppm. Total Chemical analyses Well characteristics Water quality
e k dissolved solids less than 1000 ppm
Agquifer is confined, a few wells flow Avail- -
y Rate of able . e Diameter Test Total
Community Well owner pumping (gpm) !’r”ugmp- hﬁf,d Well construction nt?‘e::r?agl (inches) conditiohs Saudlvuen ::'g:gg:‘ ( Fe " cl | on Remarks
above solids ppm ppm
AVAILABILITY OF WATER FROM GENERAL AREAS AND GLACIAL DRIFT AQUIFERS level top of (ppm) (ppm)
screen
SRR Pump well was k'(s:lfi(ijtig?lta:Ilr(:fll);l‘;zrpr:'oubr:slgaéos:lgpt% devel
suppl u we A - =
APPRAISAL OF AQUIFERS (2"»55&) 330 70 310 40 ft. of 8 in. screen | Sand 373-413 8 observed well 551 117 040 | 1060| 7.5 | opedin ?qglflezro it
7 hour test estimate J gp .
; Natural sources of replenishment Potential sources of replenishment resulting from pumping Total storage W = S In use S? estimated 10
Areal extent : e : ater us
Map key el Hydraulic coefficients estimated Development 12 ft. of 80 slot Sand and gravel ’
PP E e Underflow Water stored in Diversion from Salvage from (acre-feet) (e Epet/eem) Standby 120 32 124 screen 138-150 6 i =58 155 el LN Former city well
Local precipitation (acre-feet/year) confining beds surface water evapotranspiration Commurity {
P .
@ wellt) 200 46 142 14 ft. of 8 in. screen | S22 gravel 8 b s 407 010 | 22 | 75 T estimated 70,000 goa/it
P Annual recharge from pre- liise :
Surf1c1a[ beach apd cipitation estimated to R S i — Permeability of beach sands
?horelme c}jepog,lts range from 2 to 5 inches be diverted from evapo- range zfrom 50 to 500 Relatively undeveloped— Greenbush Standby 200 29 137 20 ft. of 8 in. screen Sand 157-174 f 8
see map showing per square mile or 2600 to - ot : gpd/ft r
o 24 Negligible None None transpiration by lowering 790,000 4 Annual pumpage could be . Sand and gravel ;
water ava'llablll_ty 6400 acre-feet per year. water levell within the Siorage coaNoIBNG iF osti # increased many times Not used 50-60 162 12 ft. of 8 in. screen 163-200 12 450 236 24 13 7.7 Well partially plugged
from glacial drift Most of recharge occurs beach ridge mated to average about 0.2 6 ft. of 6 in. 80 slot
aquifers) during April, May, and ag Not used 45 80 161 ) Sand 6 530 293 0.89 14 Thil Abandoned, well partially plugged
early June Miinici
el 10 ft. of 8 in. 50 : j
- E Estimated from T estimated 18,000 gpd/ft.
suppl 180 50 110 ; . ; =
g (Emane . Bl Large amounts of water Evapotranspiration losses Transmisshly ot diniioel w':allaly Siab snnasn . specific capacity - R = S estimated 107
Surficial channel out- Annual recharge from pre- assumed transmissibility of Lake Bronson and South DO aquifer estimated to range Relatively undeveloped— ) i
wash (Area A on map cipitation estimated to 1,000 gallons per day per x:‘;ltg;e;;( g(i)t!: Lzssnf:; Branch of Two Rivers ::ég:_lln teh eu;}la;l : celll aa;re:, from less than 5000 gpd/ft Largest potential source ( scsr?:oﬁorh:’egz) 150 115 S(;l:eEOG Iftt‘ of 6in. | cravel 147-152 | 6
showing water avail- 200 Lp Sriig 1 e & teilies foot (gpd/ft) for reservai ermeableI:le osits within would be major sources of These)ioss%s can be si ngif: in the more silty parts to 1,900,000 3.5 of ground water in the Badger : i = S G :
ability from glacial .or 11,000 to 44,000 acre- deposits east of the channel fh o e ifp sitor 1ol recharge if water levels are il ratueal U lo%v =) more than 100,000 gpd/ft watershed. (See detail of 5 = 15 ft. of 6 in. 10 Sand and gravel | 6 646 421 T 10
drift aquifers) feet per year and a gradient of 15 feet Issei lowered I weteilEval in the central part of thick channel aquifer onsheet 4) Fesmmery 5 100 slot screen 123-135 -
per mile N g sand and gravel deposits
Firehouse 6
Leakage from water stored
e in overlying confining T ey 48 50 50 TR IGHE0 it Sand 58-80 20 410 8.8 9
. . Negligible.—In many deeper No. 1 screen
Buried sand and silt g ﬁ;' th. . { aodpe beds could result in signif-
lenses within till ‘f”e ¥ ehplezq.r;lg lil:': S}‘l’r' icant increase in sustained Town well 30 40 65 18 ft. of 25 slot Sabl 73465 a
(Areas B1 and B2 ;alce Int euunll lsthlg g; 170 (estimated) Based on yield of wells. Some water Mvdernialy, Hdouclaped— . No. 2 screen
on map showing 90 than in wells less than Darcy’s Law and geologic could move from the water None None Unknown Unknown 2 Limited ial Lake :
water availabilit feet deep, therefore no data table into the aquifer, de- AN RetEnin Bronson 96 i ivele Lok
from glacial drif)t, water can move downward pending upon the };ead ithae with graus! 3
aquifers) from the piezometric sur- differance and the vertiesl Creamery 100 50 51 to 61 ft. 5 ft. Fine sand 36 531 400 8.1 75| 74 Gas in well
face of the shallow drift permeability and thickness fscreen below 61
= t.
of confining bed
Railroad
i ! 60 27 Sand 72-82 8 547 410
Bli::gd;i:}?ii :;f&gg Negligible.—Piezometric sur- well
C on map showin face of water in aquiferis | 85 (estimated) Based on Leakage from water stored Moderately developed— Eammer's —— |
p showing 25 approximately the same as Darcy’s Law and geologic in confining beds would None None Unknown Unknown 15 wérately relop Creamery 75 01 Screen 108-113 and and gravel | 6
water availability Limited potential 70-112 |
figan @ingiel wnilt that for wells less than 50 data occur locally near wells Compan
ot R feet deep Halma prmt’:’a’e" 20 No screen Sand and gravel \ 24 400 288 0.2 14 | 75
- d U’é'ﬁ;‘r"g‘ifé‘i;;‘;i‘y“éfy"i? T L 458 91 20 ft. of 8 in. screen | S2nq.and gravel 8 342 281 053 | 20| 75 T estimated 70,000 gpd/ft.
ale and sandstone : : Tepp— ,
(Amcn, K& . o _f!‘OtI}Ill the 1g)verlymg gnft Locally significant amounts 30 Unknown—Near Karlstad 8 ft. of 40 slot Sal ’
showing water avail- None In the eastern part of the of water can be induced N Nene Ualain Unknown Meat pbote Cretaceous deposits may Creamery 12 95 98 gl Gravel 129-134 8 ty water
ability frem bedrook watershed. Som_e recharge into the pretaceous sand at Karlstad have very large potential :
aquifers) > fcrzr:c Eg?:r:ﬂ':%v ;?ee; by pumping yield Lancaster Creamery oy L 6 12,800 2400 43 |6650 | 7.2 Well flows
part of the watershed Vw:ﬁe 6 Dug well Fine sand 14 feet
Limestone, mudstone, Urlleksr;,oglr;.n—ll(i)}zg M Tt Village 30 25
sandstone, and shale . . Strathcona
(Area Pal on map N Water moves very slowly Based on well logs, transmis- — Undeveloped.—The potential School 15-25 Gravel E 25
shisiiing: visher Gl one into these deposits from Unknown None None sibility of 10,000 gpd/ft or Unknown Negligible for development is low — . Community D T '
ability from bedrock the west, and is discharged more could be expected because of poor quality } e well ug Sift in clay 48 1120 910 Trace 75
aquifers) upwa_rd into overlying Community . [ Used for fire protection only. All drilled
deposits G, well R | { - | o | Dug o | e 8§20 597 0.07 | 160 7.6 wells near Humboldt yield salty water
d T=Coefficient of transmissibility—the rate of flow of water (in gallons per day per foot) through a vertical strip, one foot wide. of the full saturated height of the aquifer. under a unit hydraulic gradient (1 foot per foot)
2 s=Coefficient of storage—the volume of water released from or taken into storage per unit surface area of the aquifer per unit change in the component of head normal to that surface
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