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Black River at Neillsville Poplar River near Owen
Drainage area: 756 square miles Drainage area: 159 square miles i = i ini i f is taken £ he Mississippi for thermoelectri
Period of record: 1905-09, 1913-present! Period of record: 1964-present! abxsxggiziea;"; f;slgozzec%‘::;gﬁg:ﬁt? i-%crkm%ls‘;e;sz): s1?n1;1;Latively - Sl wa:lter e l%ia enl rorr}x) s l-sfs- e ; ggc fn g The chemical quality of surface water in the Trempealeau-Black Most stream reaches in the Trempealeau-Black River basin are rela-
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Maximum instantaneous discharge: 48,800 cfs Maximum instantaneous discharge: 8,250 cfs faan’s nEe of ihe waler hae altercd Wreamblow eharactonistios anil cranberry culture. At 4 cung Ser d ] 3 River basin is generally good. The water is the calcium magnesium tively unpolluted. The Wisconsin Department of Natural Resources
; : : : 5 present surface water is used for only one mu ; . o : : : :
Average discharge, 58 years: 572 cfs Average discharge: (no winter records) uality slightly. About 710 billion gallons of surface water from the nicipal supply because ground water is less expensive to treat and is bicarbonate type, and its quality is similar to that of ground water. recent inventory of sources of pollutants in the basin (McKersie and
Minimum instantaneous discharge: 0.6 cfs Minimum daily discharge: 3.1 cfs o Mississinni Ri ; ; ; 4 " ; ; The water in the northeastern half of the basin is soft to moderately others, 1969, 1971, and 1971a and b) showed that pollution occurred
basin enter the Mississippi River each year. Ninety-six percent of the available at most places where surface water is available. ] e S . ) ’ ’ R A :
hard, and in the southwestern half it is hard to very hard. Dissolved- downstream from only a few municipalities and industries. The qual-
’ solids content of streamflow in the basin is lowest during high stream- ity recovered within short distances below points of waste disposal.
ISJt?ttllm}.. Ng 05—3%{2.5 5 flow in April, May, and June, but is highest during low flow.
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Black River near Galesville e £ RSN 20 ———— El0 T T e st e
Drainage area: 2,120 square miles 7-DAY LOW-FLOW RECURRENCE = E Discharge: < 2 005—383% )
Period of record: 1931-present’ OF MAJOR RIVERS = E 1] coon avo g2 a Crosse River
. : : a 185 cfs ] near West Salem
Maximum instantaneous discharge: 65,500 cfs © E Nov.29 1966 = " ,‘uf-'
Average discharge, 36 years: 1,635 cfs @ 10 A knowledge of low-flow variability of a stream is necessary to de- = B oy e EN ET T T T TS
Minimum instantaneous discharge: 180 cfs Operating agene terminq adequacy of streamflow to supply minimum needs, to maintain <—>'=‘ 1 b ~ g = E Discharge: ]
L Wi - S e ty _ ) reservoir storage, to estimate ground-water discharge, or to estimate 5 = \_/ B sl ; B 211 cfs j]
X M?’Scms:n Pel’lm tr mez u{; & ural Resources; a stream’s capacity to accommodate and transport waste. 2 E 1 o = - Aug 12,1970 / 4
< Io";’;esgt'a’ o OH";;z:ic oza Zora‘t]:?;y 5 One common low-flow index is the lowest average discharge during = I 4 = ~
Station No. 05-3830 Station No. 05-3895 2 a 7 consecutive days in a year. The frequency curves for seven gaging = z E 3
. ’ % F . . . = C &
La Crosse River near West Salem Mississippi River at McGregor, lowa All others, U.S. Geological Survey Data adjusted to the common period 1935-68, Statlons 2 the baim give the probable g g interval angiz pen- = 01 £ E S F :
Drainage area: 398 square miles Drainage area: 67,500 square miles @~ o B except Buffalo River near Conthes (:i arl)fe 0 (%ccyrrence o taély TS T IR, Ry =) i 3 = B ]
Period of record: 1913-present’ Period of record: 1936-present’ Boundary of basin above active Tell, 1932-51 1 avirageﬂ 1scd_ar§}gle e ! = - 1 o = T
Maximum instantaneous discharge: 8,200 cfs Maximum daily discharge: 276,000 cfs continuous record station 21— | Law-flow dischatge GePSRME Upas hasin size and the basin charac- = 1 4 Z 0 e
Average discharge, 54 years: 288 cfs Avenage discharge, 32 yosrs: 32,980 ofs n I teristics presented in the section, Dls!:n!)utlon of Low-Flow Runoff. & P 05-3785 e 2 - 3
Minimum instantaneous discharge: 30 cfs Minimum daily discharge: 6,200 cfs Surface-water divide | o o | i S -y g8 L34ELS Misatl! Brvox & & i Dissolved-solids content of streams during low flow, as indicated by
l large basin integrates these effects and the resultant low flow is re- © XD o QO o at Winona i = B 7 i i is directly related to the dissolved-solids content
1 lated most directly to basin size. In the Trempealeau-Black River YRS 2a =10 & = B y b i i :
0.1 1 5 20 50 80 95 99 99.9 : y p L e el <] = ET T T T T TS = of ground water because low flow is composed mainly of ground-water
: ' basin frequency curves plot in an order relative to basin size ex- Z E . . 3 2 gt g e : . o
PERCENTAGE OF TIME INDICATED DISCHARGE WAS EQUALED OR EXCEEDED dept for the Blsek Biven it IMlisville and the e Grosse Biver near & - Discharge: E Lo g W= . runoff and, in this basin, has only minor additions of waste water. In
Station No. 05-3871 ; West Salem. Low-flow diaraetesistics-of these two bagins areBiscussed o C 13,000 cfs ] P - Sw -‘f_ O g S general the specific conductance of water in streams is lowest in areas
North Fork Bad Axe River near Genoa Lo gl DURATION OF DAILY MEAN DISCHARGE OF MAJOR RIVER in the section, “Distribution of Low-Flow Runoff.” % i \Aug. 2, l%7/ } 2 - & - of thin sandstone overly IR Erp stalllpg rock and in areas of outyvash
Drainage area: 68.8 square miles s The flow-durati h th - ified di ’ ’ 2 ] A / MINNESOTA I J Z, in the central part of the basin. Specific conductance is slightly higher
3 5 . s > = 7 s o s o 4 3 i 5
Period of record: 1964-present h < %‘;r Yibes 1;{1 ;ur:e icggrli d ;uﬁ"?;ceg ig\fe: ti:::ee ?gf:d‘e Tl'ljs - g X ;. o S : in the northerr_lf_glacxabed part gf the b;_su}ll. Ir(li the southern &nd wes}il;
Maximum instantaneous discharge: 3,500 cfs 43¢ charges £ CaRaed ot ng a g ne b : = E N 4 g ern parts specific conductance is very high and increases to the south-
: X : ‘ curve reflects the hydrologic characteristics of a basin and shows the = N\ - west with the thickness of sandstone and the occurrence of dolomite.
Aaese doinatie: e sinkarinacgncs) availability of a given streamflow. E r Ny . J The graphs of analyses of water during low flow show that concen-
Minimum instantaneous discharge: 25 cfs SRl 121 U0V'9e0 The lower part of the duratior.l curve represents low flow at the = N II gt o ngp he d e ti lei . i d bicarbonat
10 5 0 10 20 MILES : e Sk G —y = » Gt 2 trations of the ominant ions, calcium, magnesium, an icarbonate,
e —— gaging station. Most of the curves shown have flat slopes which in- Z 3 . ‘ : = "K , 05-3871 correlate generally with the mapped pattern of specific conductance.
10 5 0 10 20 KILOMETERS dicate a nearly constant and uniform release of storage from gr O}md = - Discharge: E = % B}ff’;h Fl‘;;'k The influence of dolomite on surface-water quality in the western and .
— water, surface reservoirs, or both. The flat curve for the Black River = - 206,000 cfs i A\ ie arx(::en o‘;er southern parts of the basin is shown by the high concentration of mag-
near Galesville is caused by release of ground water from thick sand- Z Apr. 25, 1965 T & nesium relative to calcium and the high dissolved-solids contents in
- stones and unconsolidated deposits in the lower part of the Black River 2 00—t ) =0 g Bepens: O streams draining areas of dolomite. The greatest effect is shown in
basin and release of water from Lake Arbutus during dry periods. The 3 L e & i = F I;‘; z;ge. 3 the quality of the North Fork Bad Axe River, whose basin contains
very steep lower part of the curve for the Black River at Neillsville O “g o - o1° 2 E Aug. 11, 1970/ - abundant dolomite in the Prairie du Chien Group.
DATA NETWORK AND AVERAGE FLOW reflects the small amount of ground water released from the thin sand- = = | = T ' 7 The Mississippi River at Winona, Minn. was sampled also during the
3 ) stone and glacial drift and the still smaller amount from the under- v § 1 record flood of April 1965. The graphs for this site illustrate the usual
Sites of past and present data collection are show_n on t1:1e map. lying, relatively impermeable crystalline rock (see section “Distribution \‘.,' = = 3 condition of a decrease in concentration of ions with an increase in dis-
Stream discharge has been monitored continuously during various pe- of Low-Flow Runoff”). ) et C ] charge.
riods at 20 sites in the basin, nine of which are measured at present. The upper end of the flow-duration curve represents high flow at 43° = - 9
Station data are given for these nine active stations (two of which the gaging station. The steep slopes of the curves shown indicate sc -1 000 000 = r 7
have no winter records), and for two discontinued stations with long short-term high flows from rainfall or rapid snowmelt. A slight flat- = dl = 01k -
records. The accompanying frequency and duration curves are based tening of the upper end of the curves probably is an effect of minor 1 o 10 20 MILES = E E
on these continuous records. channel storage. = - R
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SPECIFIC CONDUCTANCE AND CHEMICAL QUALITY OF RIVERS
The most damaging floods are those on the Mississippi River, but ond highest stage of record at Winona, Minn., 1.33 feet below the 1965
some flood damage has occurred to roads, railroads, and bridges along stage (Anderson and Schwob, 1970, p. 103). Backwater from the Mis-
the Trempealeau and Black Rivers. The Mississippi River flood of sissippi causes high flood stages in the mouth of the La Crosse River
April 1965, the highest on record, caused damages of $1.5 million in at La Crosse (U.S. Corps of Engineers, 1970b).
Buffalo and Trempealeau Counties, $7.6 million at La Crosse, and $2.5 Most floods in the basin occur in spring due to rapid snowmelt and,
million at Prairie du Chien (Anderson and Burmeister, 1970, p. 24,27). occasionally, concurrent rainfall; the few summer floods are the result
The flood of April 1969 was similar to the 1965 flood and was the sec- of widespread and heavy rainfall of many hours duration.
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z age area and is a result of rapid runoff from precipitation or snowmelt. ‘g - N 40 &
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& mainly to differences in the following characteristics: 1) the amount a
% and intensity of precipitation, 2) frost in the ground, 3) channel char- TREMPE;‘:%E&S e
a acteristics, 4) land slope, 5) storage in lakes, marshes, and aquifers, 6)
a soil infiltration, 7) land-use practices, 8) rock type, and 9) shape of the 2
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1000 =N 1 Flood stage at a specific site depends, in addition to stream discharge, - Estimated average sediment yield,
~ S : 2 §
= @,’5 y s ., on the width, depth, and slope of the stream channel, width of its flood in tons per square mile per year
_ ] plain, construction on the flood plain, and on channel controls such as
500 A{_Curves based on log-Pearson|— bridges, dams, ice jams, or natural constrictions. The small diagrams =
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EXPLANATION (Quality data are averages of monthly analyses, 1961-69, by Wisconsin Department of Natural Resources)
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= near Tell at Dodge near Galesville near West Salem among the lowest to the highest in Wisconsin. Average annual yields
~ are estimated to range from about 10 to more than 400 tons per square
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Water quality of streams in the basin changes seasonally, primarily low-flow periods when water movement is slow, and in the spring it is ?ee;'s, ;Q'i?c). ei(t)ll : Ei%%:ﬁgepsﬁrrﬁeﬁlz tﬁﬁ‘g’clﬁ;fagf :rei;,tilg.snd 111\?:%3;(}
in relation to discharge. Dissolved solids, alkalinity, and hardness vary flushed out of the swamps by large increases in flow. The large 21% g:tigic)i,aig; treay i acntnele ks affect":y sedimsont vialda 'i‘he Toxuast
inversely with discharge because they have a relatively constant input amount of color in the Black River is due to the large swamps in east- ae dil:l it vigi arerin (he nartlions tant of the basinywher;, sy forest
FLOOD-STAGE FREQUENCY from ground-water discharge and are diluted by overland runoff. Con- ern Jackson County. i i ) owyr Yt Gl iy et]and% vidEsingte. o he‘;{ faledo
f centrations of these parameters are highest during low flow and are Biochemical oxygen demand (BOD) generally is low, less than 5 - th - th, i gf o basinpwhere e ‘es il ege i {;n ds
lowest during spring and fall high flow. mg/l, and dissolved oxygen (DO) generally is above the minimum a::e "]l edsofu e D Mo and st soile aad Foess o osi'?s’ Ir)ovi de
Color of the water is due mainly to organic matter from decomposed 5 mg/1 required to support warm-water game fish (U.S. Federal Water & dc te. ol i o: laggliu f osei, n y p P
vegetation in swamps. This matter collects during winter and other Pollution Control Administration, 1968, p. 33). GeReNes TR CQ Lo RN
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