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" Chapter 1

INTRODUCTION AND STATEMENTlOF-THE PROBLEM

The Klnniokinnic Rlver is a small tovmedium sized perennial stream
.approxlmately 25 miles long that drains a 67,981 acre watershed in parts’
bof Saint Cr01x and Pierce County, and flows into the Saint Croix River
about half way between Hudson and Prescott. (Figure 1. Locatlon of the
. upper Klnnlcklnnic River watershed) It is a peaceful river valley that
r,winds its way through hundreds of acres of very productive agricultural ;

.land from the beginning to the city of River Falls., From River Falls to.
' the Salnt Croix Rlver the Kinnickinnlc has cut several feet through 11me-:w

Astone and sandstone to form a deep narrow valley with rough and wooded
‘terrain. Being located within one hours commuting distance of Saint

- Panl - Minneapolis, this area has been uuder extreme pressure for resi-
‘dentlal and recreatlonal development Thls area 1is presently being
| studied under a Federal Tile I Proaect for the purpose of proper land 1‘
-use planning. Federal State and local agenc1es and groups have sug-
gested that this nearly pristlne river valley is ideally sulted for
outdoor recreation, nature study and park development Therefore, it lS :
extremely 1mportant that proper land use planning be 1mplemented to
1,control re51dent1al and private recreational development and to encourage
publlc agenCies to control develop and preserve this area for all public
use for years to come. | &

The primary pressure upon the upper part of the river is-from-'

agrlculture. Several farmsteads are located very close to the river.
and with expanding cattle nunbers several problems w1th anlmal wastesv

getting 1nto the river have been 1dent1fied Many fields cultlvated

for crop productlon 11e adjacent to the river and any soil er051on from 1

l .




‘ 7_ Rive: Falls

Figure 1: The Upper Kinnickinnic River watershed in St Croix
: Co, Wisconsin : . ' o .




these‘fields results ln sediment load in the riuer. Cattle grazmng and
watering along stream banks destroy the vegetation and accelerate the
stream bank erosion process.‘ A number of town, county, state and fede-
ral highways‘run adjacent or cross the river. Er051on from road cuts
:dduring Oriafter constructlon 1ead to sedimentvin'the river. Fertlllzers,
‘herblcides and 1nsect1c1des spread on’ adj01n1ng flelds can be sources

of nutrients and organlc materlals gettlng into the rlver. The Klnnic-r

o kinnlc is also an excellent trout stream and was written up in Fleld &

v~~§E£E§E as one of ,the best trout streams in ‘the state of Wlscons1n. lo’l
'l.help protect trout flshlng in the unper part of thls rlver ‘the Depart-.

L;nent of Natural Resources in 1950 establlshed a stream habitat program;‘;
.’i_ln cooperatlon w1th land owners along the rlver. .In thls program 25\
feet of.easement back from the waters edge 1s.obtained‘from the landé'
'.owner and fenced:togkeep cattle off these river banks.‘ In return‘a tax

.free status is_obtained‘forjtheklandownersuon this-river bank’land.
bb'Through vco"operative:prvograms such as this a‘de'sirahleﬁ.stream.bank' env1-
) ronment is maintained for public use and'lndlvidual land‘dwnerShdp;is}‘l“i}f”"
* maintained. | |

The ~Kinnickinnic River flows into Lake'Ge.orge‘within the city

limltsvof.River Falls; The lake 1s‘a reservoir formed by a dam across
l theQriver originally built in 1867. This flrst dam was washed out by

the flood of 189h-butbwas replaced 1n~l90h by the dam that still remains
at 5h?t,5ite- Lake George located where it is couldlprovide excellent
‘recreational facilities for the,city if its characteristiCS could bevv
improved and maintained:’ Since the dam was built mich of the lake has
silted in, greatly'limitingﬁthe potential use of thellake,- Eyaluationsf

of these sediments and flow characteristics'of the Klnnickinnic River

will help‘determine'alternate’management plans,




To protect the present environmental quality of the upper Kinnic-
kinnic River Valley and Lake George into which the river flows; it is’

| ‘yery important to understand all hydrologic characteristics of the

wétershed and the lake, Complete evaluation df all hydrologic charac-

teristicsfwill also be necessary if chanéas are to be made to enhance

the recreational use; agficultural;uée, and urban devélopment of the'

-area.

- -
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Chapter 2

CLIMATE

The climate of the watershed is of the continental type., Winters
" are 1ong and snowy, and many of them are extremely cold. The'summers

are warm and they usually 1nc1ude several short perlods in which the

" weather 1S‘exce331ve1y hot and humld

Changes in ‘the weather can be expected every few days from late

“in fall through sprlng. A1l of the climatic features in thls watershed
'area tend toward the extremes, as the area is 1nf1uenced greatly by the By
succession of hlghvand 1ow pressure systems that move from west to east,:"
'acrOSSfthe countrv.‘ B - |

Temperatures-

: Flgure 3 on the follow1ng page shows the average temperature,
| plotted along with the average maximum and average manlmum temperatures,
.for each month o . |

‘ Lowestraverage air temperatures, on the watershed occur durlng
the month of January (10 - 15 F), and the hlghest average alr tempera-i
tures (68 - 72 F) are reached 1n’Ju1y. The temperatures vary,about
twice as much in w1nter than they do in the summer..‘From‘mid'March to
late October the temperatures average above freezlng. The average s
grow1ng season 1is about 120 days the ground is generally frozen from
late November through early Aprll and maximum depth of frost of 26.
1nches occurs in early March

"In spring and fall whlch are often short the temoeratures and.

pre01p1tat10nvare composites of” the,temperatures and preclpltatlon of

both summer and winter,
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Precipitation:

' Figure h iilustrates the average precipitation along with the
potentialzevaporation (PE) The average annuai precipitation.forvRiver
Falls is 29.8 inches with June being the month of greatest prec1p1tation
“‘of h 9 inches and February the least w1th 8 1nches. “The extremes in

"preoipitatlon for River Falls have been from a high of hB 8 inches in

1942 to a low of 17 8 in 1936  About 2/3 of the annual pre01p1tatlon

falls durlng the growing season, Snowfall comprlses about 15% of the.

annual preclpltatlon. The potentlal evaporatlon is hlghest 1n July ‘

and. almost nonex1stent from November through March  About once every

two years, 1nten51ve ralnfall occurs on the watershed with rates of

1.h4 inches 1n one hour, 2. l inches in 6 hours and 2.8 inches in 2)4 hours. -

The greatest amount of rainfall measured in 24 hours wasv7.25'1nches,

which fell in Rlver Falls on Memorial Day of 1965 o

kPotentlal Evapotransplratlon-

Potentlal evapotransplratlon, as computed by the Thornthwalte
method is largely based upon the mean monthly temperature.' PE is an
index of heat energy avallable to vaporlze water and 1s an estlmate of
,.fthe amount of»evapotransplratlon that would occur 1f plant and 5011
water were not Iimiting factors. B |

The relation of soil moisture to evapotranspiratioh:and precipita— '
’.tlon varies throughout the year,: as . shown in Flgure 5. Estimates of,h.k
monthly "actual" and "potentlal" evapotransplratlon, determlned by an
emplrlcal method (Thornthwalte ‘and Mather, l957),_111ustrate the monthly
water balancevfor_River Falis. Winter snow‘acoumulatioh.and spring

rainfall maintain a.soil4moisture surplus through spring. The mbnthly

surplus decreases as evapotranspiration increases during the spring,
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until evapotranspiration exceeds precipitation in early summer and soil
mOisture is w1thdrawn from storage. A m01sture def1c1t exists when

soil. moisture 1n storage is depleted and potential evapotranspiration

’ exceeds actual evapotranspiration. In the fall - as air. temperature
declines and transpiration by vegetation ceases, pre01p1tat10n recharges d!

;soil moisture until the winter phase of surplus mOisture resumes, For

River Falls the water budget indicates prec1pitation of 29.8 1nches, S

ctual evapotranspiratlon of 25 0 1nches, soil moisture surplus of

1

L. 8 inches; soil. m01sture utilization of 3 2 inches, and a 5011 m01sture;jh ;

,recharge of 3 2 1nches.

~In: summarg preclpitation; the ‘source of all water in the baSin,
falls on: the land surface, streams, and lakes and starts the cycle of
circulation called the hydrologic cycle. Some water runs rapidly oi'f
the land surface to nearby streams and lakes (surface runoff), some

water evaporates 1mmed1ately from the surface soil and plants (evapora—

tion), some water enters the soil but is used by plants (transpiration),-._f

~and some water.seepS-down through the soil and eventually reaches the
groundwater'reservoir (recharge), which contributes base flow to streams '

. and lakes (ground—water runoff)

The cycle is not’ complete within an area as small as a river ba51n,,

‘usually 1arge parts of contlnents are 1nvolved Wlthin the Kinnickinnic

River- ba51n most prec1p1tation results from storms from the southwest

and northwest and m01sture returned to the atmosphere leaves the basin

on Winds from the same direction.

The hydrologlc budget 1s a s1mpllf1ed equation of the basic com-

ponents of the hydrologic cycle. ‘Water 1nput to the ba51n, primarily

the precipitation on the ba51n, equals the algebralc sum of water: output
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;‘and chénge in storage, ‘Water output inclﬁdes surface‘runorf, ground-
‘water undefflow, evapotranspiration (sum of evapofation'and transpira-
vtion), and cdﬁsumptive use by man. Changes in storage occﬁr in ground
~and surface water, as wéll as in Soil moisture, -The quantities:qf these:
‘budget items‘fiuctuate from year to year, but major fluctﬁations oceur
only.iﬁ precipitatién, ruanf, and evgpotranspiration. Man's effect
on these quantities isvalmosﬂbnégligible‘in the Kinnickiﬁnic’basin. A
verj smallvpart Qf the ground and surface water withdrawn'by:mah is-
consumed, and part of the watér'S£ored on.thefsurface is ev;porated.
o Thérefore;va precipitation:df 29.8vihcheé.énd evapotraﬁébiréﬁicﬁ,
,v 9f'25.00 inches ié;ﬁes L.8 incheS'as ﬁater for man's use oréwatér to.
‘ieave éhe'basin‘as runoff."This-wbnld be computed,aiso-including‘:;"

changes in storage and underflow, Man's consumptive use of water in .

the basin is less than .5 perceﬁt_of evapotranspiration, -
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Chapter 3

GEOLOGY OF THE KINNICKINNIC RIVER WATERSHED

The geological history'of the area, representedvhy roch formations
B and glac1a1 and loess dep051tlons, falls 1nto two eras, “the Paleozo1c

‘and the»Cenozo;c.f The periods or systems w1th1n the Paleoz01c era are
‘ thefprdovician and the Cambrlan.‘ The only series or epoch w;thln the
vCe‘nozoi‘cr is that of the Pleistocene.

The upper series'Of thercambrian system,foecurring as base rock in'i
‘_knorthwestern and extremefeaStern parts of the watershed{ eonsists'of
ihthe Trempealeau and Frarconla formatlons.ry
The lower serles of the 0rdov1c1an system, con51sting of the Pralrle'
fdﬁ Chien or Lower Magne31an'format1on, 1s‘the‘dom1nant bedrock»ln_St.
Croix County and ocoupies most of the area, ‘Thevmiddle"serieS”of the
Ordovician systehi made up of Stb Peter,-Plattville ﬁecorah and Galena
formatlons, is conflned largely to the southwestern and southcentral
parts of the county. The upper serles of the‘Ordov1c1an system, con31st- ‘
-ing of the 51ng1e Maquoketa formatlon, is found in a relatlvely small |
area 1n the southwestern part of the watershed | -

The Pleis_tocene series in the area ‘is made up of ‘Wisc'onsin g'lacia-.

tion and nost-glacial depositions. The Wiseonsin formation apparently
’cons1sts of only two members, the iowan and the Cary age drifts, The
only important post glac1a1 dep051tlon to be found in St. Cr01x County,.
aside from lesser amounts_of alluvium and colluv1um, is that of wind-

‘laid‘materials, o L o : : o

i




Table i

Geologic’Columnar Section - St. Croix County
- : v . . @;
- Era ~ System . - Series ‘ Formation Member
: o : Post-glacial -} Loess
Cenozoic . | Pleistocene | Cary
1 : - "Wisconsin . Towan
Upper Macuoketa
. T L : R Galena
Paleozoic | Ordovician | Middle Decorah
' : Plattville
St. Peter
' Lower _Prairie du Chienx
‘Cambrian* | Upper - Trempealeau
o : S Franconia
% Lower Mdgnesian Dolojite
#% Potsdam|Sandstone

The rock formatlons in the watershed area is composed of Pralrie
du Chlen dolomlte, which is of the Lower Ordov101an age, and all of the
Cambrian sandstones.v This includes .the Jordan, Trempealeau, Franconla,
»Dresbach Eau Clalre and Mt, Slnoa sandstone formations. The Cambrian |
A_‘formatlons are all sandstones ‘with period;o thlcknesses of shale or
lrdolomitie siltstone, In most areas the s hale and doiomiticisiltstone

‘do.not go beyond thicknesses of fifteen feet Thié formation-of-rock Jt-
»v"would be found dlrectly below the Jordan sandstone, The rest of the
sandstones range greatly in sortlng, size and thlcknesses. The Jordan
sandstone is probably the best aqulfer in thls area for tapplng of B
water w1thout g01ng to extreme depths to the lower Cambrlan unlts.‘ It
- 1s a'beach deposit of Cambrian seasvand is welllsorted and moderately

to well rounded., It ranges in thickness, in this area; from fifty to

ninety feet. Its upper contact isJintrudedﬂby'doiomite solution activity i.

and dolomite_cement has been’introduced.d The upper portion also tends -

to be coarse grained.

,"(lh
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The lower sandstone units are probably good aouifers'also, but it
‘is not necessary to go- to these depths for the water when the Jordan
sandstone is found to be in the range of thicknesses as stated earller.
This statement can be improved upon by the fact that the dolomitic smlt- '
stone which underlles the Jordan acts as an aqultard in that it retardsvf\
.water flow because of its i‘lne—gra:\.ned texture of the dolomite cementn.ng »
matrix. |

There is also another p0551ble aqulfer 1n the watershed and that

S is the glacial tlll that. covers the area. In places where moralnes and -

,bm%wphmswemwﬂmttmtﬂlmd&ﬁtﬁth1waamnj

;:wmay reachvthlcknesses of one undred feet or more. Even though it 1s
“of xtremely poorly sorted it w1ll stlll act as a good aqulfler.

It mist be remembered that th:Ls glac:,al tlll may be found.ly:.ng
on top of any formatlon from the Jordan on up. Thls reasoning comes
from the fact that the glacxer caused con51derable er051on and it was

not a complete strlpplng Job but only eroded the most weathered and '

weakest rocks., o ‘- — T




‘Chapter L

GROUND WATER

Large supplles of good quallty’water are obtalned frem the ground-
*'nater reserv01r in the Kinnlcklnnic River watershed - About 28 bllllon
gallons of water are dlscharged to ‘streams and from wells each year,
* which is about 5 million gaIlons‘for each person in the basin.l.Aqulfere
threugheut.the basin serve dual functiens of providing,waterggupply:
l;from‘wells and springs and of furniehing avperennial base'of‘stream-v
'flow and lake stage by seepage and sprlng dlscharge.. TR
: GrZund.water -is readlly avallable in quantltles adeduateAto\meet
'.preeent,and,future,domestle, agricultural, mun1c1pal,.and industriall
needs in the basin.. | | | | B R
At present the greatest use of ground water 1n the watershed is -
the clty of Rlver Falls w1th an average dally consumptlon of 1 hOO OOO
gallons. This water is obta:.ned from three wells each about I;OO feet
deep wlth a.capacity of 600 to 1,000 gallons.per‘minute. Semetlarge

irrigation wells have been installed in the watershed but_preSent’uSef

is very small compared to potential irrigation development in the area.

In general ground-water development is small and scattered'throughout“
- the basin.‘vBut detailed grbund-water studies may>be,needed to guide
~ future development, | | |

Ground Water‘Usage:

About 1 million gallons of water per day were withdrawn for use
" in the Kinnickinnic River basin in 1968, Of this water, almost 80
percent was fromjwells, and,the“reetvwas'diverted from streams, natural

’/lakes,'and manmade impoundmente. The 1 mgd (million gallons'per.day)'

is equivalent to bnlvfl;S-efs, which is about 1 percent of the average °

l:;é .




_ runoff from the basin, Most of the water withdrawn was discharged to
streams and was available for reuse downstream.'
Water for domestic purposes,_the largest use, was supplled

entirely by ground water and accounted for about h2 percent of: the

ground water used. Privately supplled water ‘Wwas more than three tlmes'

the amount publlcly supplled empha5121ng the rural character of the’

2 basin. Consumpt:.on in domestlc water use is lcw, and most of the water

withdrawn was dlscharged 1nto streams through sewage treatment plants

c.or g to the ground through septlc tanks.

Industry and commerce also were}supplled by ground water and
taccounted for 28 percent of the ground water used Much of the water
hwas used for coollng. Consumptlon of water was. very low in 1ndustr1al
and commerc1a1 use, and most of the water w1thdrawn was dlscharged to
streams through storm dralns or waste treatment plants, or to the
ground through settllng ba51ns.v

. Stock waterlng was the thlrd largest w1thdrawal use, and about -
| v_'80 percent was ground water. Consumptlon probably 1s hlgh in thls ‘use.
| A very small amount of ground water was used for 1rr1gatlon. It

‘was largely the O 2 mgd used for 1rr1gatlon of row and truck crops

from prlvate wells. Thls use has a very hlgh consumptlon rate because

most water applled is consumed in plant growth or is evaporated from o

the soil

Ground Water Aqulfers-'

Ground water underlles the entlre ba51n and moves constantly from
"areas of recharge to areas of dlscharge (streams, lakes, wetlands, and

sprlngs) Ground water moves perpendlcular to the water-table contours

»and conforms,reglonally to the direction of surface runoff. Ground
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. water in the nasin generally travels less than L miles to discharge
ba:eas. A grpund watef nap.of the Kinnickinnic River basin is‘shown
in Figure 6. The genefal:direction of flow islsonthwest.west'to the
Saint Croix River or at shallow deptns‘to the Kinniekinnic’River.

The ground-water divide coincides closely niﬁh ;hé surfaceawater.':
'V.divide except in a few areas. ~The waberbﬁable in the basin generallyf
'is within a few tens of feet of the land surface. It is commonly mostv
" shallow. near lakes and the Klnnickinnic River, The water table is
Fdeepest below hills, especially in the south where topographlc relief
| is great : Maximum water-table depths of 200 to 300 feet occur below
'hlllS surrounding the Klnnickinnic River valley. } ' |

Most ground water in the ba51n is obtained from the sand and’ gravel :
vadulfer or the»sandstone»aquifer. The sand and gravel aqulfer»is most“

important for sunface'water‘snppliesiand shallon’ﬁells. The sandStone-
'l aQuifer isxmost impdrtant.for largervand deeper wells for munieipal or
irrigation use.: | | | B |

1, Sand and Gravel Aquifer. Surficial dep051ts. ~ Most deposmts_
dof surf1c1al sand and gravel are. mainly 1n ex}ensive outwash plalns -
and alluv1a1 valley £i1l, These depos1ts are highly permeable and .
yield large quantities of water to wells. Most high-capacity wells 1nl'
vsurflcial Sand and gravel are between hO and 170 feet deep.v The range
'_.of specific capac1t1es of these wells is generally from 10 to 70 gpn'v
(gallons per. minute) per foot of drawdown, and the median is 21, The -
spec1fiq capac1ty of 2Svpercent of them is hO or more. Present withe
idrawal ffom.these sand and gravel deposits is insignificant compared to i

©their potential for-use in the basin. The best potential is in areas

- where saturated sandiand gravel is more than Splfeet_thick.
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- 2. Sandstone Aquifer. -ln the Kinnickinnic basin the sandstone
~ aquifer consmsts of the saturated.parts of the Ordovician formations
:and Cambrlan sandstones. The latter ‘comprise “the bulk of the aquifer.
. The Pralrle du Chlen Group also forms a substantlal part of the aqulfer,
) but the St. Peter Sandstone 1s ‘only a mlnor part The Galena—Plattevmlle
unit commonly is not saturated. Throughout its area.the sandstone aqul-
fer prov1des rellable supplles for munlclpal industrlal publlc, domes-
tic, stock, and 1rr1gatlon uses. v
Cambrian sandstones. These rooks are the most wmdespread part of
Lthe aqulfer and therefore, are the most commonly used They produce
large to very 1arge ylelds, as much as l ,500 gpm, in the southern ‘one~.
| third of the ba51n. The y1elds dlmlnlsh as the sandstone thins to the
“north, The most productlve unlt is the Jordan Sandstone. The Eau
ClalrevSandstone and the St Lawrence Formatlon are relatlvely unproductlve.
Because consolldated sandstone is less permeable than unconsoll-r'
'dated sand and gravel hlgh-capa01ty wells must penetrate a greater
saturated thlckness of sandstone than sand and gravel to obtaln compara-
ble ylelds.» Depths of high-capacity wells in sandstone range . from 196
to 802 feet however, the median depth is 358 feet The speclflc
capac1tles of these wells range generally from S to 35 gpm per foot of
. drawdown, and the median is 15. The specific eapac1t1es of_25 percent‘
of them are 27 or more, | | | |
‘Prairie du. Chien Group. Rocks of this group,'mostly dolomite,
vfurnlsh water to several domestlc and stock- wells in the southern one-
fourth of the basin, Only four hlgh—capa01ty wells are known to be

Hfinished,solely in this unit. Their depths range from 200 to 300 feet,

and their yields rangedfrom 100 to 837 gpm.




.”only locally,’malnly where overlaln by. the Plattev1lle Formatlon.—_’
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Pralrie du.Chien Group and Jordan Sandstone. Thls combined‘unit
inly in Pierce and St Croix Countles, 1s highly productive, ylelding -
as much as l 100 gpm to wells. The range of Sp€lelC capacities of thepf‘

hlgh—capacity wells generally 1s from 20 to 60 gpm per foot of draw-

ddwn, and'the'median is 28 These wells range from 2h6 to 73h feet 1n

' - depth, but the medlan depth is 365 feet

"St. Peter Sandstone. Thls sandstone is topographlcally hlgh com~

A monly is unsaturated and 1s llmlted in areal extent It is an aqulfer.-

f Adequate ylelds, lO to 20 gpm, are obtalned for domestlc and stock uses
11£rom wells generally between 100 and 200 feet in depth

Ground‘Water Quallty-

Ground water in the Klnnlcklnnlc Rlver ba51n is generally of very

good quallty and is usable for most purooses. Reg10nal dlfferences in

the quality of ground water are due to the compos1t10n, solublllty, and -

. surface area of the partlcles of SOll and rock through whlch t he water

moves, and to the length of t1me the'water 1s in contact Wlth these
materlals. The main chemlcal constltuents in the water are clac1um,

magne31um, ‘and blcarbonate 1ons that are derived primarlly from,dolomite

and glac1al drift contalnlng fragments of dolom1te.:~

Mlnor water-use problems are caused by hardness. About 13 percent

of the ground water sampled has hardness greater than 120 mg/l and

47 percent’has‘hardness greater than 180 mg/l the latter needs soften-

ing for many uses.,

The overall characterlstlcs of groundswater quallty in the ba31n
are falrly s1mllar in all the aqulfers. Dlssolved-sollds content and

hardness are greater, succe551ve1y, in Precambrlan rocks, glac1al sand
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and,gravel;}Cambrian sandstones, and'Ordovician formations; Concentra-
tions of minor constituents-are more Variable anong aquifers, but high
concentratlons of iron in the sand and gravel aqulfer are very common.
The concentration of iron. or manganese (often concurrent) generally
ls‘unpredlctable, and water from wells close together may‘have large
Vdifferences in concentrations of'these ions. Drinking water standards
of the U.,S, Publlc Health Serv1ce (1962) recommend maximam allowable
vconcentrata.ons of 0. 3 mg/l of iron and O OS mg/l of manganese. The

standards are based on. levels thau may produce obgectlonaole taste and

Estalns. The standards are equaled or'. exceeded by the median concentrae‘
tlons of these constltuents in the sand and gravel aqulfer and the Cam-
'_>br1an sandstones_and by'concentratlons in several wells an the_other»nnlts;;
The known.chcentrations'of_nitrate in groand water of the basinv
generally are lon.f Concentrations more than abouttld mg/l probably are
:not from natural sources but may be from contamination by organlc .
wastes. Ground water in-the Ordov1c1an dolomltes may be ea511y contaml-
-_nated because rechargeeto;these rocks is not flltered as 1t moves through
' fractnres and solution:channels.. leew1se, rapld recharge to surflclal
' sand and gravel may carry contamlnants. The drlnklng water standards _ %
recommend - that nltrate content be ‘less than L5 mg/l because of the associa-
ntlon‘of nltrate w1th-occurrence of methemogloblnemla in 1nfants. _ |
A1l analyses show low concentratlons of sodlum sulfate, and chlorlde,
"the maximum concentratlons being 36, 126 and 38 mg/l respectlvely. |

This maximum sulfatexconcentratlon is in a well 1n.St. Peter_Sandstone,

~ which is overlainfby the Platteville Formatdon;
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Chapter 5 -

SOTES

“ The soils of the 67,981 acre upper Kinnickinnic watershed vary |
from the level 51lt covered outwash 50113 on the stream terrace to. the
‘s1lty gla01al till soils on the ridge . tops. Most of the soils in the S iv ' :;
watershed are developed in glac1al till or g1a01al outwash of the Cary | | o
age, perhaps 12 SOO - 16, OOO years ago, but some 501ls on the rldge tops 1,1 L ;

‘maYbe developed in older glaclal till of the Rocklan advance 29,000 to

v‘32 000 years ago. The topography of the watershed 1s very unlque w1th

relatlvely large flat areas in the lower part of the watershed at an

E‘i”"‘i“ i o

"’elevatlon of about 900 feet above sea level to the flat top butte type';
hllls with an. elevatlon of about llOO feet above sea level The 301ls
lfin between are developed on very steep slopes in exposed llmestone or
sandstone bedrock The butte tops and hlll 51des vere 1nit1ally covered
 with a forest vegetatlon of oak and other hardwoods whereas the outwash
soils were developed under a cover of pralrle grass.' The outwash soils

_w1th a thlck silt mantle are probably the most productlve in the water-

shed; they are well dralned highly fertlle and less subgect to. er051on.
The soils on the uplands and slopes are shallower, more subaect to:. o
er051on, and therefore somewhat less productlve. The 501ls developed

in. sandstone residuim or over llmestone would be droughty, also llmltlng
crop productlon. The outwash s01ls are very permeable w1th permeablll-
ties. of 2 .5 to 5.0 1nches per hour. The upland 301ls, because of A
texture, w1ll have lower permeabllltles of 2 to 8 1nches per hour.

The permeablllty and slope of the soil w1ll affect runoff and therefore y'
sediment and nutrlent transport to the Klnnlcklnnlc Rlver.' The SOllS

of the watershed have a tremendous effect on the water quallty of the
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" river. A map of the soil associations in the upper Kinnickinnic River
, gatershed is shown ln Figure 7. | |
1. Renova-Vlasaty Association. Moderately deep, silty 501ls
underlaln by yellow1sh-brown, acid till,
Thls 5011 assoclatlon con51sts of gently rolllng to steep upland :
.ridges, very steep bluffs, narrow valleys sandstone hllls, and broad
valleys. It occuples about 35 percent of the total land area ‘of the
watershed The 501ls in most of the assoc1at10n are underlain by a
layer of yellow1sh-brown glac1al till that caps the bedrock of limestoneA_vfr~~
.or sandstone. The tlll is mos+ common on the hllls and rldgetops,‘but
it also extends 1nto the broad valleys. Most of the soils formed partly =
in- the till and partly in w1ndblown silty materlal (loess) that forms a |
mantle over the tlll Throughout most of thls assoclatlon are 11ght-~
colored 801ls formed under a cover of trees. In the extreme western
-part however, some dark-colored 50115 are 1nterm1ngled w1th the 11ght-v
colored ones, The dark-colored soils have formed in areas, called oak
openlngs where the cover con51sted partly of grass and partly of trees;t
A maJor part of this assoc1at10n 15 occupled by Renova and Vlasaty
SOils. Those well dralned or moderately well drained 501ls occur at
the hlghest elevations on the rldgetops in the uplands. f
Mlnor areas of Wykoff 50115 ‘also occur on the rldgetops. lnt
’faddltion, small 1solated patches of Santlago 501ls occur there at the ::_;;:;la": _.h%
highest elevatlons, and areas of Otterholt and Spencer 50115 occur where |

the mantle of 511ty materlal is thlckest

Mlnor acreages of thls a53001at10n are occupled by 30115 of the
EdlthJWykoff complexes, by somewhat poorly dralned Sargeant and Almena

: 501ls, by areas of Alluv1al land- and by Chaseburg, Worthen, Auburndale,'-
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"1 Somewhat poorly dralned Floyd s01ls are in the dralnageways.

and Clyde 501ls. The association also includes areas of Arland, Boone,

Gale, Hixton, Seaton, Whalan, Edlth soils mapped separately, and Port S : J

Byron, Ostrander, Ra01ne, and Floyd 501ls, as well as small, 1solated
patches of Derlnda and Schapv1lle soils,

The 50115 of the Edith: Wykoff complexes are on the steeper hllls
-and gravelly moralnes. The Sargeant and Almena soils are lower in the ,
soil pattern, on gentle, malnly concave slopes. The areas of Alluv1al
“land and of Chaseburg, Northen, Auburndale, and Clyde 501ls are in the
Viupland dralnageways.:", :.“ S ' |

The 50115 of the Arland Boone, uale, and Hixton serles occupy
areas of sandstone hlllS.} The Arland 50115 occur on the tops of the-
hills w1th Renova and‘Whalan 50115, Boone 501ls are on the 51de slopes
of the hllls, and gently rolllng Gale and Hlxton s0115 occur Wlth Seaton
} 301ls in the gently rolllng, broad valleys.l All of~these SOllS have

-ffformed “in materlal weathered from. sandstone bedrock or are underlaln

by sandstone bedrock They'range from well dralned and fertile to
.exce551vely dralned and 1nfertlle. h ’ | | :

Shallow, gravelly Edlth loams are on the hllls 1n the extrene R
~ western part of thls ass001atlon. Dark-colored Port Byron, Ostrander,
and Racine s01ls generally occupy the lower side slopes of the hllls, :
- and gently rolllng areas of those somls occupy the broad valleys. - .

Cultlvated crops are grown on the 50115 of most of the rldgetops
and valleys. The steep side slopes of the rldges and hllls are malnly
in trees, but some of those steep areas are pastured., The cover of
trees isnsparse,in the western part of the association,

Where the‘deep, silty soils are properlydfarmed, yields of crops

are generally good;’ The moderately deep soils are only'slightly less
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productivgvthanythe deep soils, but the shallow SOils’have'been more
jadversely.affected by erosion,. Droughtiness~ls not a major problem in
thls assoc1atlon. | o | | -

2 SantlagOJWhalen-Freeon-Freer A55001at10n.. Moderately deep to
i'ishallow, silty SOllS underlain by reddlsh-brown, ac1d tlll

This soil a55001atlon con51sts of several small 1solated areasA
of 501ls on rldgetops w1th1n areas of the Renova-Vlasaty 5011 assoc1a-b
.tlon.' The phy51ograph1c features are 51mllar to those of the Renova-~

: Vlasaty a35001at10n, but the slopes are. more gentle.{ The areas form a t

dlscontlnuous pattern ‘at the hlghest elevatlon on the landscape. Most‘d

of them are centrally located on the broadest rldges.. The assoclatlon"
occuples about 30 percent of the total land area in the watershed ;
Santlago and Whalen 301ls are domlnant 1n thls associatlon.- They
formed in a mantle of moderately deep, 51lty or loamy materlal over
reddlsh-brown sandy loam till., The till overlles yellow1sh4brown t111
'that is typ1ca1 in- thls part of the county. Minor soils ofvthe associa-
tion that also formed over the reddlsh-brown tlll are the moderately
well dralned Freeon and the somewhat poorLy dralned Freer. Those soils
are on gentle concave slopes of small watersheds.;v B
>‘Otherpminor ‘soils in the assoc1atlon are the Otterholt 501ls and
Renova andVVlaSaty soils, which occur together. The Otterholt 30115
l_;occur where the mantle of 51lty material is thlck The Renova and
-Vlasaty 50113 generally occur at a sllghtly lower elevatlon in the soil
: pattern than do the other 50115. |
A1l of the 501ls of thls assocxatlon are well sulted to general
farmlng and are’ ea81ly managed Most of the acreage 1s used for crops,’

" but some:areas are wooded. Where good management 1s used, ylelds of
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corn, oats; and hay are generally good In.cultivated areas the soils
are subgect to serious erosion, and methods of safely dlsp051ng of.
excess water are needed on the steeper 31de slopes. Also, the pastures
| are. subject to damage if they are overgrazed The wooded areas areA
-vsubject to damage 1f they are. not properly managed. |

3. 'Dakota-Pillot-Anson—Jewett Association. :Moderately deep, o

dark-colored loamy 50115 of stream terraces.

Com T P

Thls 5011 a55001atlon occuples broad stream terraces An- the south~

ern end of the watershed It makes up about 25 percent of the total

_1and area in the watershed IR ff?ﬁ'”, e - o o" AU g

The prlnclpal 50115 are those of the Dakota and’ Plllot series. p ﬁ |
Those 501ls are moderately deep loams and silt loams underlaln by sandy
materlal For the most part they are gently sloplng. The Dakota,
T'Jewett Anson and Plllot 301ls formed under ‘a- cover of pralrle grasses
‘and scattered oaks, and they are dark colored The Plllot soils are'
more 311ty than the.Dakota.‘

Less exten51ve in this assoolatlon are the dark-colored Rockton
and Hesch soils. The Rockton 50115 occur where llmestone bedrock is

near the surface. The Hesch 501ls occupy the lower slopes of the sand-

stone hills that rise above the terraces, They are gently sloplng to .
:steep ‘and formed 1n materlal weathered from sandstone.

Mlnor acreages are made up. of Renova, Boone, and Hlxton-soils;g-
’AThey range from moderately steep, where they occur on the riveribanks,

to gently rolllng, dunellke, or. hummocky on the terraces. Gently

leplng to moderately steep Renova 50115 occupy the tops of the sandstone
‘hills. Boone SOllS are on the steep side slopes, and gently sloping
' to steep Hixton soils are on the 1ower.slopes. A1l of the 11ght-colored

. soils formed under a cover of trees.
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ﬁany of the soils of thls association have layers of loamy‘material»
~ within their substratum of loose, sandy materlal These,loamy“layers
~ are common in the substratum of so::.ls in the valley. They are especially
| prevalent in the 50115 near hills and ridges capped w1th llmestone.
| The Dakota and Plllot 501ls, and others in this assoclatlon,
are well suited to crops. Yzelds are generally good if enough nalnfall
| is received,. and lf the ralnfall is well dlstrlbuted Many of the 50115,
~however, . are somewhat droughty, and some are susceptlble to w1nd er051on.
C ‘jy;f'Sparta;PlainfieldfAssociation. Deep, sandy 50115 of stream o
\'; Th;Ls 5011 assoc1atlon con51sts of terraoes formed at‘several dlf-nf:
R ferent level= by the Klnnlcklnnlc Rlver. It 1s bordered on the north S
_and west by its alluvial flood plaln. The somls of thls assoc1atlon
tare nearly‘level to gently sloplng and are sandy and loamy They are -
underlain hy loose, sandy and gravelly mater1a1 Dark-colored 50113

are predomlnant but 11ght-colored soils are also extensxve.. The

’a55001at10n makes up about. 5 percent of the total land area in the

- rwatershed

A major part of thls.assoclatlon con51sts of Sparta and plalnfleld
soils. ‘The Plalnfleld 50115 are less exten51ve than the Sparta. The
Sparta and Plainfield. 501ls are deep, exce551vely dralned and sandy;

and they - formed in outwash sand and gravel They dlffer from one
“another in. the thlckness and color of the1r surface layers. The Sparta ‘
soils have formed under a cover of pralrle grasses, and they have a
thlck dark-colored surface layer. The Plalnfleld 50115 have formed
under forest ‘Their surface’ layer is llghter colored than that of the

;Sparta'soils.
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‘Minor soils of this association are the Burkhardt Dakota, and
Waukegan.r Also, small areas- of Onamia, Fayette, Antlgo, and Port Byron
" soils occupy part of the.terrace. Terrace escarpments form the steep

breaks between the levels of the terrace.

Except for small areas in woodlots, this associatlon has all been
.cleared and most of the acreage'is’used for crops. Some areas of the

Plainfield soils have been planted to- pines or are idle. Plantingsvoffl
pines have also been establlshed on some areas of Sparta soils, The
'Burkhardt, Dakota, . d Waukegan soils are better suitéd to field crops
~“than are.the Plainfleld and Sparta soils, and they are used mainly

‘for that purpose. - | | |

This a55001at10n is attractlve to homebullders, and several - small

bresldentlal areas have already been establlshed Attractlve homes1tes,
- some that overlook the Klnnlcklnnlc Rlver, are avallable on several

levels of the terrace. The sandy and gravelly material that underlles.
| the soils is excellent“for the constructlon of-small buildings and»for.
systems for- d15posxng of waste materlal

Management is dlfflcult in this assoc1atlon because the 501ls o
are droughty and low in fertlllty. Also the 5011s along the terrace
escarpments are subgect to gullylng and to erosion by w1nd and water.v

5. Der1nda-Schapv1lle Assoclatlon. Moderately shallow, 51lty '
"501ls underlaln by neutral to calcareous shale.

ThlS association is characterlzed by gently sloplng to steep
rldgetops - some broad ‘Some narrow - and by narrow, steep-walled
valleys. All of the rldgetops are capped,wlth shale, The shale, in
turn, is coveredgby;a layer cf glacial till and by windblown silty -

. material (loess). It,occupies about Svpercent of the watershed,




A najor part of this association consists of Derinda, Schapville,
Renova, and Vlasaty soils. In many places Derlnda 501ls and their dark-
'colored a55001ates, the Schapv1lle soils, occur toward the outer edges
of the rldgetops. In those areas the layer of glac1a1 till is thln or
absent and the mantle of 51lty materlal dlrectly overlles the shale.
Vet sub5011 variants of the Schapv1lle serles occur in the less sloplng

parts of the assoc1atlon, where the cover of windblown: material is

- thin and a perched water table is near the surface.

In the wet sub501l variants of the Schapv1lle serles, percolatlng
~;water collects above the layer of slowly permeable shale or clay that
underlles the blanket of silty material The water moves laterally
along the top of the slowly permeable ‘layer untll it reaches an outlet
along ‘the marglnal breaks. Here, along the frlnge of the percned 7
v’water table, ‘moisture passes upward by caplllary actlon into the over-
‘burden of 5011 material. The addltlonal m01sture favors more luxuriant

growth of plants, which, in turn, contrlbute more organic matter to

, _the soils.

-The Renova are well dralned 80115 on the central and hlghest
partS'of ridges, generally on the steeper convex slopes. The Vlasaty
501ls are in areas marglnal to those occupied by the:Renova-soils,'

: at a sllghtly lower elevatlon, and malnly on gentle,‘concave slopes. .
Minor acreages in this assoc1atlon are occupled.by the Seaton, -

ﬁsWykoff and Sargeant 50115. The Seaton s01ls are in p051t10ns similar

%to those occupled by the Renova 30115, and are well dralned. Wykoff soils ~

are on the steeper hilltops. The Sargeant son.ls are in the lower parts
of this assoc1at10n and are-somewhat poorly drained. They formed in a-
vmantle of windblown 51lt that overlles glac1a1 till. The Sargeant

- soils recelve both runoff and seepage waters.

..Z,,.v
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- In this associatlon the Seaton, Renova, and Vlasat,y soils are 'the_' '
best for farming. They are suited to all ‘the crops commonly grown in -
_the area, The Wykoff sozls are sllghtly less. suitable for crOps -
because- they are generally steeper and are sllghtly more droughty than :
the Seaton, Renova,.and Vlasaty soils. The Derinda and Schapville 30115
“have llmlted depth,- and as a result are not well sulted.to deep-rooted
Crops.. The Sargeant 50113 and the wet sub3011 varlants of the Schapv111e :
bseries generally have slopes that are more gentle than those.of the |
other soils,  Excess water 1s a hazard in the less sloplng areas =
of those 50115; R S

Most of the 50115 of this assoclatlon are used for crops. Where R
the 50115 are too steep for cultlvatlon, however, they are used malnly

for meadow, permanent pasture, or trees, and a small acreage is idle,

The native forest in the wooded areas consists of upland hardwoods.
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Chapter 6

'LAND USE

, Because of dlffer:.ng topography, geology and‘ soils‘ t‘he_ "land in |
the Kinnlcklnnlc River watershed is used in a number of dlfferent
uays. The land is used prlmarlly for agrlcultural productlon but
’urhanizatlon or rural home31te development has increased dramatlcally
the last few years.' Dalry farmlng has been and stlll is the major
:'agrlcultural enterprlse hut because of prlces and potentlal production;gd:n"w

‘_cash cropplng of corn and soybeans is becomlng more predomlnant - The

'most 51gn1flcant types of land use 1n the watershed are for cropland
A,pasture, and.woodland Flgure 8 shows ‘the: dlstrlcutlon of these types
~of land use 1n the watershed area.' Based on the total acreage in the
; watershed it is estlmated that 60% of the land area is in cropland,
‘35% in pasture and S% in woodland | |
Aerlal photographs prov1ded much of the 1nformat10n from which
pthe data is- drawn. Cropland was determlned as a cultlvated or contoured
1.developed area. Pasture land was counted as rough and more sloplng
areas. Also sparsely populated woodland was also set up as pasture.
'_Woodland on- an aerlal photograph showed dense trees populatlons and was
determlned in the photos by 1ts unlform dark color.
Accordlng to the map, . all cropland is in red, pasture in green,_
and ﬁoodland is in purple. As: one can see on the map, a very high per-;
;‘centage of cropland is present in the central part of the watershed
around Hammond as compared w1th the mouth of the watersehd 1n the
ricinity,of River Falls. _This characterlstlc w111 tend to even runoff
rates during heavy;rains. Also the length of the watershed will have a

great deal to‘dovaithvstretchlng,the runoff over a longer perlod of tlme.
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Figure 8: Land use, crop and vegetation in the upper_Kinnickinnic E
River watershed. o : ' i
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The reason for more pasture land in the River Falls area; is the
in this afea making-~

topography. There are many flat’ topped bluffs

more of the area unfarmable,

Hammond;

compared to the area around Roberts and

%




Chapter 7

LAND USE CAPABILITY

Capablllty cla551flcat10n is the grouplng of 50115 to show, in a
general way, their sultability for most kinds of land use. It is a

' practlcal clas51flcat10n based on llmltatlons of the 50115, the risk of

. damage when they are used and the way thev respond to treatment The

solls are cla551f1ed accordlng to degree and kind of permanent llmlta-

tlon, but wlthout con51deratlon of major and generally expensive land—

- formlng that would change the slope depth, or other characterlstlcs of

the soils; and w1thout cons;deratlon of possmble but unllkely magor A
reclamatlon progects.
In the capability system, all kinds of soils are grouped into

,capablllty classes dependlng on llmltatlons for crop productlon. Capa—

blllty Classes, the broadest grouping, are de51gnated by Roman numerals

I through VIII, The numerals 1nd1cate progre551vely greater llmltatlons

" and narrower choices for practlcal use. Classes are defined as follows:
Class;I. 50115 have few limitations that restrlct their use.

Class II. 80115 have some llmtatlons that reduce the cho:.ce of
plants or require moderate conservatlon practlces.

" Class III. 801ls have severe limitations that reduce the choice

of plants, or requlre sp301a1 conservation practlces, or both.

Class IV, Soils have very severe llmltatlons that restrlct ‘the -

h01ce of plants, requlre very careful management, or both

Class V., 501ls subject to 1ittle or-no er051on but ‘have other
limitations, impractical to remove, that 1limit their use

36

1argely to pasture, range, woodland, or wildlife food and cover.

Class VI. Soils have severe llmltatlons that make them generally

unsuited to cultivation and limit their use largely to pasture ~

. or range, "woodland, or wildlife food and cover,

Class VII ' Soils have very severe limitations that make them un-

 suited to cultivation and that restrict their use largely to

graZlng, woodland or U'I-]d-"\fe-
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Class VIII Soils and landforms have limitations that preclude
their use for commercial plant production and restrict their.
use to recreatlon, wildlife, water supply, or esthetic purposes.
Conservation practlces are:- usually found on the lower classed crop
.. land.’ Class I and much of Class I1 has very llttle need for conserva—
} tion practices»beyond contour tillage. Some type of conservatlon 1s
r needed for most of the Class TIII land Conservation practlces may range o ’15 1l
from contour strlp cropplng and terrac:mg to the use of grass'-waterways |
buin runoff collectlng areas° ‘ | | |
In the Klnnlcklnnlc Rlver watershed 60 to. 70% of its class IIT
,,flahd has some type of 011 conservatlon practlce, whlle only 25 to- 30%
.has adequate measures for a susceptlble 5011 loss factor. ;Susceptlble '
;5011 loss meanlng the minimm amount of topsoll is lost each year, k
and that this amount will not ai‘fecu plant growth. The 501lflost is
' balanced with the addltlon of 5011 nutrlents from plant decomp051t10n.
Class 11T land 1s 50 cla551f1ed because of its greater slopes
over Class IT land and as a result shows greater effects from SOll
erosion. B horlzons are much closer to the surface because more of the
_ top501l has been washed away.: |

Class IV land 1s con51dered the last class for field cropplng

purposes, because this land type merges into the ‘wet organlc soils or
into: the hlghly sloped areas whach are hlghly eroded Varlatlons toward
very rocky or very sandy condltlons may .also be noted in thls class : ; B |
category. Because of the mlnlmum of row cropplng ina rotatlon or |
class IV land - 1ess erosion. w1ll occur during years of small graln or

"~meadow. Only SO to 60% of the. class IV land has some type of conserva-

“tion practlce at present in the .watershed, ma1nly because - thls class of

~land is of sllghtly less value than class III




1

B

Class ) land 1s either too wet or too sandy or rocky to grow crops. -,La

on. There is not at thls tlme any Class V land in the county being
nsed in a cropping system. There is a possibllity of dralning or build-

1ng this land up to support a rotation but then would be classifled as

IIT or IV Conservatlon practlces on thls land would con51st of tree :;-"

plantlng, and &lso lately our water pollutlon problem has caused diver-
, 51on.terraces to be’ bullt below these hlghly sloped areas to catch
:-runoff from washlng accross barnyards. |

Class VI land 1s found in water c0vered swamps or on rocky uplands

‘éwhere'practically no topsoil is present Little conservatlon is contrl-,v '

buted to these land areas.
Class VII land con51sts of - rock covered land with many rocky outcrops
also present, No conservatlon practlces are. utlllzed. Flgure 9 shows k

the dlstrlbutlon of land capablllty classes ‘in the upper Klnnlcklnnlc :

river watershed As one can see, a large percentage of the area is class

: I I1, or III which would be prlme agrlcultural land The following

‘A'table gives the approx1mate square mlles and percent of each land cap— -

ability class in the watershed

. Table 2

-Land capability classes, approxlmate square mlles and percent of water-l

shed area,

Land»Capability Class - . - Approx, sq., miles . ' Percent:'
Class' I R B 5 sq, miles . - -5%
~ Class II 18 sq. miles o 15 - 18% °
Class III- o llysq, miles . 4O - U5%
Class IV : 13 sq. miles . 12 - 13%
. Class V. - ‘10 sq. 'miles = - 8 -10%
Class VI L 7 sq. miles 6 - TF

Class VII e 3 sq. miles 2 - 3%
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Chapter 8

SURFACE WATER QUALITY

‘ Several 1ndicators of water quality were monltored in the water-'
d,shed; It has been shown that soil types, geology, and land use affect
runoff in the watershed and also the quality of runoff water reachlng
" the Klnnlcklnnlc River, To monltor water quallty water samples were
".collected weekly during the sprlng and ‘summer of 1972. The sampling
statlons were at nghway J-in the central part of the watershed, at
Highway - 3, at the lower end of the watershed and at the outlet of
Lake George by the power plant : To assess the water quallty the samplesb bh.aa' i
' were analyzed for tenperature, pH nltrate-nltrogen, dlssolved oxygen, > B
coliform bacterla, soluble salts and sedlment load |
Temperature: - -
Water temperatures hawe been recorded Weekiy.at three stations

along the route of the r1ver durlng the sprlng and summer of 1972,
See Flgurelo Water temperatures fluctuated between ll and 13%C on

the upper reaches of the watershed and 15 to 19° C in Lake George 1tse1f
‘Temperatures were generally hlgher in the lower portlon of the water-:
shed and seemed to respond dramatlcally to perlods of wet and abnormally
cold weather. Water temperatures fluctuated greatly in the early part

: of summer and showed a steady 1ncrease “in the 1atter part of the summer.

" The temperature of the Klnnlcklnnlc Rlver 1svery conslstent throughout

,the year because the flow is very constant and sprlng fed. The river "dbt » 3 ;

b', is cons1dered by most almost too-cold forvsw1mm;ng in the,summer'but

_then'again rarely ever freezes over in the winter,:

i
i
1
i
i
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The pH values’ of the stream were usually about 7 5, but these
_values varled from a high. of 8 0 at both the nghway 35 and Highway J
sites to a low of 7.0 at the power plant site, as can be ‘seen in
'h.Figure 11. Slnce the ground water flow is through or on top of calcar-
* eous cambrian rock formatlon and glacial materlals, con51derable carbo-
nates are plcked up by the water>cua51ng hlgher pH values. DLring ‘times
of snow melt or heavy ralnfall causing surface runoff to the river the |
,,pH would decrease closer to 7 0. ThlS runoff effect would be greatest
vcat the lower parts of the watershed as is shown by the pH values at the
power plant 51te. At equilibrium in the 1atter part of the season a
pH of 7.5 becomes con51stent at all three s1tes. | o

Nitrate-Nitrogen:

SR Nitrateenitrogen concentrations are shown in Figure 12. Nitrates
(NO3) were generally moderate and like conductivity there appears'to
be a relationship between high leVels and periods of'rain_or high
discharge. Nitrate readings decreased‘during the summer inkLake GeOrge
‘and showed sharp rises with rainfall in the upper reaches of the stream."
Slnce the nltrate concentratlons of ground waters 1n the Klnnlcklnnlc
watershed are»very low, low values would also be expected in thevrlver;p.
HThis is shown in Figure‘12 where concentrations ofr.b0v4 .60 mg/lv_
nitrateonitrogen were most‘comnon during much of the‘summer season. At»
tlmes of heavy rainfall and runoff additional nltrogen is carried 1nto
. the stream from ad301n1ng agricultural fields and barn yards ‘as can be
‘seen in Figure 12 w1th the hlghest concentratlon of 80 mg 1 occurring

in August.v A1) values measured were well‘below the Dept, of Health -

standard for drinking water of 10 mg/l.
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»Dissolved.dxygen; : j'- p ‘p . - o oo T ;337;
Dissolved oxygen was found to remain at high levels throughout |

the summer, reachlng supersaturatlon at most p01nts along the rlver.‘

See Figure 13 Lake George showed the greatest amount of varlatlon :

: during the summer with hlgher values early and much lower relatlve o

Avalues later.- Since the amount of dissolved oxygen is a functlon of v

o water temperature and the amount of organlc matter belng decomposed N

g concentratlons are hlgher at the beglnnmg of the summer w1th lower

vrwater temperature and . lower at the end of the summer. Again, runoff 1nto ;_'~”.,f o
=;the river.- w1ll carry organlc materlal whlch w1ll have to be decomposed o

and also lowerlng the. amount of dlssolved oxygen.-

“?Collform,Bacterla, ﬂ_4'~."

._Bacterlologlcal analy51s of samples collected 1nd1cated that total '
"vcoliform bacteria. counts were moderate to hlgh ranging from 100 per -
100 ml in the river to 1500 per lOO ml in Lake George. See Figure . 1&.
‘Samples from Lake George: were ‘higher in total collforms ‘than the obher
',statlons. ~Counts responded to ralnfall ‘and surface runoff by 1ncreasxng »
,51gn1f1cantly during these periods. . ".;',i . t-:_’; RS T o
The sources of collform bacterla in a'watershed such as the .f
Klnnlcklnnlc are. extremely variable and could 1nclude such sources as
‘barnyard runoff septic tank effluent as well as many other p0551b1e'
 sources. There are a number of farm 51tes very close ‘to the rlver i
"'where runoff no doubt contrlbutes anlmal waste and collform bacterla to
the r1ver. The watershed 1s under heavy urbanlzatlon pressure and
_several homes have been bullt along the river. In many cases 1nadequate

on—site sewage treatment w1th septlc tanks and filter systems allows

for coliform bacterla contributlons to the river.
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part; Concentratlons vary dependlng upon whether stream flow ig coming ‘,_;f"

Spluble Salts:

++ ++
- general Ca , Mg  and HCO

Soluble salts in water samples are most commonly determlned by

L8

a measurement of specific electrlcal COnductance and emplrically relating :

soluble salt concentratlons to this conductance. Specific conductance
wvalues of 160 to LL4O m1cromhos at 25 C which equal soluble salt concen-~
tratlons of 100 to 300 mg/llter were recorded during ‘the sampllng perlod
As can be seen in F1gure15 s soluble salt concentrations generally

increase in g01ng from the upper part of the watershed to the 1ower

from ground water or surface I szf Slnce soluble salt concentratlons -

are generally hlgh in the ground water of the Klnnlcklnnlc watershed
comparable concentratlons are iound in the stream at low 1low ‘and

1ower-concentrations at hlgh flow. The spec1flc jons maklng up ther

SR . ++ +4+ + + s
soluble salts would be Ca , Mg , Na , X, 3 s soh and'Cl o In-
3' are quite high, with Na*, k*, 1~ and 50,7

present in much lower concentrations.,

Suspended’Sediment Measurementi
Suspended ‘sediment were measured w1th a partlal flow sampler whlch
allows partlal flow of water. and sediment into sampler over a long

perlod of tlme. To get a depth profile of suspended sedlments four

anplers were attached to a support so samples were taken at the surface,

one fourth of the dlstance down, three fourths of the dlstance down

and at the bottom.' A l liter volume sample of water with suspended

- sediment was collected at each depth over a li hour sampllng perlod

The samples were then evaporated down and contained sedlmentSHdetermlned A

~gravimetrically. Dissolved solids determined by,conductivity measure-

ments were subtracted to yield just suspended sediments results obtained'

from sampling duringvMarch,’April and May, presented in Table
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Table 3. Suspended sediment concentrations determined from
. water samples taken from the Kinnickinnic River
at Co, Rd, MM. : ’

A , Suspended sediment (gms/liter)
Date - Surface - 1/L down - 3/4 down bottom

Mar. 21, 1972 - ..1857 .1858 a3 1992
hpr. 5, 1972 1287 2373 1210 Cas0
Apr. 7, 1972 © 2186 w1 219 L2110
Apr. 11,1972 o128  ';"’ 2316 22 2212
caprc3; 1972 w229 2058 ?06? 2009
Mpe, 15;1972°° L2l w200 ,23;6>>'ﬂ,,3, ~'%%31; kW¢;.!;: -*~r
odpr. 17, 1972 i122§7 o _'.éﬁéc o _;épjoY i'ﬁ TH :eZﬁQS-._',: .
e dpe.9, 1972 0 Jesk - 970 238 a0
pr. 22, 1972 aome o .263 H'-.2027- T k8
Cper. 25, 1972 LoWTh o .akS3 .2see .2ss2
May 2, 1972 .2286 2058 .86k 1986

May 4, 1972 - .2170 2624 L2581 2680
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Suspended sediment load was determined to average .2 grams per

vdllter during peak flow rates. Normal sprlng runoff produced about

.1 gram per liter and summer. or low flow rates yielded .002 gram per

"llter 1n suspended load. It was determlned that the river experlenced ‘

no more than 10 days a year at peak flow, 20 days at normal runoff and

~an assumed 335 days at low flow rates, This glves an average annual

y1e1d of 905 tons enterlng into the 1ake. Sediments were found to con51st

of a mlxture»of sand-and 511t in the upper 1ayers gradlng sharply to

coarse sand in the 1ower 1ayers., Sediment depths averaged between,h and o

5 feet with only occasnonal :areas’ exceed:ng 6 feet in’ depth

an Lake George was found to have an area of about 11.3 acres and a

volume of about 30 acre feet Inflow of sedlments had an average rate

of about 533 cublc yards per year. This comblned with a 1ake volume

of hL35,600 cublc yards results in a projected fill_in time ofv817 years.

~ This estlmate, however, does not. take into account bed load and vastly

heav1er amounts carrled by 100 year 1nterval floods., It would stlll

»seem reasonable to evpect ‘a reserv01r llfe of about 300 to hOO years.
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Chapter,9
| STREANFLOH

' The Klnnlckinnlc River is a peaceful rural stream running about 18
; miles from 1ts beglnning to where it flows into Lake George. The upper‘:
Kinnickinnic Rlver, starting at an elevatlon of 960 feet above sea level
" has a. gradual gradlent of about 6 feet per mile in contrast to the lower
part of the rlver ‘which has a gradlent oi zO feet per mlle. - The upper
Sgrlver channel Jies ori tOp of Pralrie du Chien 11mestone prerentina
'dc;wnward cnttiz':ﬂ “and . k*»emny ’rhe gradual e*"adz.ent about’ 1Q mi'Le'—' in ,.: b, .4

'dlstance. From Lake George at an. elevat;on of 880 feet above sea level.
h:to the’ Salnt Croix Rlver the Klnnlcklnn*r ﬁ”ver has cut through the
Prairie du Chien llmestone and into the Cambrlan sandstone before dropping
.*nto the Salnt Crolx River at an elevatlon of about 675 feet above sea
.'levéI. The Klnnlcklnnlc River 1s>a perennlal stream w1th very consis-
htant‘discharge.. The flow is malntalned by ground water dralnage from ‘
tVflfteen 1nterm1ttent trlbutarles and. several sprlngs along 1ts Channel
Even- though its dlscharge is very constant durlng the year, 1t does‘
_respond rapidly to snow melt and rainfall because of verj llttle surface »>v, ‘p

-storage 1n the watershed Other similar rivers in the area such as the

o Apple and the Wlllow have far more wetlands and ponds for surface

storage and do not respond as dramatlcally to ralnfall Because of this -
rapld response to ralnfall and snowmelt a number of smgnlflcant floods
have occurred along the Klnnlcklnnlc River, -~ The average dlscharge of

bthe Klnnlcklnnlc River flow1ng 1nto Lake George is about 75 cfs with

.a peak dlscharge of about 500 cfs occurrlng about March 15th because'

| of snowmelt Additional peaks in the dlscharge may occur in Aprll

through October dependlng ‘on rainstorms. The hydrograph for the
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.'Kinnickinnlc River dlscharge into Lake George fordthe water &ear 1972
is shown in Figure 16. Even though the Kinnlckinnic River is a quiet -
peaceful river several serlous floods with con51derable damage have
occurred in'the last several years. The floods of 189h 193} ‘and 1965,
| are probably the bestrecorded and remembered. The flood of lB9h is
probably the greatest one recorded and occurred because of a rainfall
'Uin excess of 8.0 1nches in ‘2l hours. The ralnfall frequency for lOO
%fyears in the River Falls area.is only 6 inches in 2h hours. The rain-
f.storm that occurred in. 159h must have. had a recurrence 1nterval in i

?excess of 200 years. .. The floodoof 189h washed out the Maple Street

brldge as well as the Pralrle.Mlll JDam, - the Green Wood Dam and the |

e

‘iJunctlon Dam, all located 1n Rlver Falls. Floods occurred tw1ce 1n

* v.g -

vl93h first in Aprll with a rapld rlse in temperature and meltlng of
snow plus 3. OO 1nches of pre01p1tatlon, and agaln in September when over

k. OO 1nohes of rain fell in h8 hours in Rlver Falls with con51derably |

., more . up in the watershed On June 1st, 1965, 7 37 inches of rain fell

_iﬁin Rlver Falls with heavier amounts north and northeast cau51ng con51d-vlw
5;;erable floodlng and damage along the Klnnickinnlc River,’ It is. known f
and recorded that ‘these floods have occurred and will occur agaln. The‘_ ' _l
problem is that people forget rather quickly and contlnue to buald and‘ o |
develop in these flood plalns._ It is absolutely essentlal that flood |
- plain zoning laws are passed to control developlng 1n the flood plaln,
therefore protectlng the people and sav1ng tax payers money. ?o
establdsh what flood levels could exlst in the Kinnickinnic Rlver
watershed stream flow data and watershed data have been analyzed and

.projected flood elevations and flood pla:Ln areas for 10, 25, lOO_ and

500 year floods have been established. Since actual stream flow data
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is quite limlted values determlned are estimated using the methods of .
uthe Soil Conservatlon Service and U. S Dept. of Interior. The data
arrlved at by these procedures for the Kinnlckinnlc Rlver at the

_County Rd MM bridge are shown in ratlng curve Figure 17 and Table 2.

Table h : Flood Discharge - Frequency_Data for theiKinnickinnic River

- Discharge - Recurrence Interval . Frequency d' Elevation of Flood
(efs) r , (years) k (€) Water above sea level
3200 - 100 10 883.4
- 5'.;:(}-‘;"@?:{j,_:1 f}ir_pif;i,pm 2 7":'°ji?f_17;u;;'1w}f_ o £ 885.6 5
g0 o010 1 s

,Based on the calculated data more extreme flooding than has been
-experlenced in the last 50 years could be expected in the Klnnlcklnnxc -

_ watershed Accordlng ‘to these data the flood of June 1, 1965 had a

PR

ecurrence 1nterval of less than SO years and ‘the one of 193k equal to
‘:-about a 100 year flood The 1mportance of thls 1nformat10n lles 1n what -_F_
will be done 1n flood plaln zoning to protect the people in the water-"r -
- shed and maintain env1ronmental quallty. For the purpose of show1ng
_administrators, planners, and engineers concerned w1th future land
_development what areas are in the flood plaln the U S. Geologlcal
Survey has prepared flood prone area maps. The flood prone area map
.for the upper Klnnlcklnnlc Rlver is shown in Flgure 18, The flood
prone area is the land area that has a 1 in 100 chance on the average
‘..of belng 1nundated w1th water or . one‘can say is- w1th1n the lOO year hﬁvyw R

flood plaln area.' Zonlng ordlnances need to be adopted to prevent

1mproper development in this flood plaln area. Certain types of 1and
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use such as parks, agrioultural and'recreational would be acceptable
but no permanent housing should be allowed A good example ofvan'
improperly de51gned subdlvision is Danate Dark located along the Kinnic-
. kinnic River just north of the city of Rlver Falls. Danate Park is a
planned and’ approved subd1v1sion of. 30 lots with 1l of the 30 lots-
.falllng entirely within the 100° year flood plain area, In addition to

the -1l there are also 5 lots that also partlally fall within the 100

s yearnflood plaln area, . This subdmv1smons when . plotted and submltted

cin 1961 was : approved by the clty of R1ver Fallsp the town of Troy, the

' county of Salnt Cr01x and the state of Wlscon51n Department oi Resouxce'

".g'Development See Flgure 19 showing the Danata Park sublelsion, lots:v

and area which would be inundated wlth a 100 year flood The predlcted
‘elevatlon of the lOO year flood would be about 888 feet above sea level
see Table 2. The average elevatlon of Rlver51de Drlve and lots h S,
'21,22,23 and 2L 1s about 881 feet, puttlng them 7 feet under water in

- the lOO‘year flood, In 1965 a flood of about a 50 year recur;enoe =
interval,:waterflevel 887 feet above sea level,‘occurred‘on the Kinnicu‘
kinnio River. ldps'h through‘l2 and~zl through 2L with anpaverage |
elevation at that-time~of 88l were'covered wish water, pRecorded'
.markings on‘trees and othef observation pointsvhave‘checkedrout with
the predlcted elevatlon of 887 feet above sea level, The developer
_seelng the problem of floodlng on several of the proposed lots had
several yards of fill hauled in to raise the elevatlon of lots 6, 7,-8,
» 9,10, 11, 12, 21 23 and 2h to 886 feet above sea level, hope ully in
hls mind high enough to be usable lots. No one has yet built on the ‘
vlotslin the flood but alnumber«of‘people have tried. They have ‘been

turned down on a sanitary permit basis, not on a flood plain basis. -
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‘Figure 19 Danate Park ‘Subdivision along Klnnlcklnnlc Rlver T
at north edge of River Falls city llmlts
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'imdicatiens of the county zohing administrator were that if the area
was annexed by the city and city sewer became available these lots
raised to 886 feet above sea level could be bullt upon. It would be
unfortunate if any homes are bullt in this flood plaln, one does not '

' change a flood area by Just ralslng the elevat%on.and 1n this case the

‘~elevation is still well below the 100 year flood, This is gust one

f‘example of several simllar cases along the Kinnickinnic Rlver where

”3'ftremendous»pressune=1s»be1ngmplaced.for rural home51tes along.the’ L

i peaceful Klnnlcklnnlc Rlve,,. People too, soon forget the problems and ,

"costs of floodlng of homes and therefore. strlct floocd plaln zonlng muet

iifa”be developeﬁ to proteet the environmental quailty of the Klnnlox;nnmv4’--v

River and its watershed as well as the people 11v1ng in the watershed
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Chapter 10

DAMS BUILT ON THE KINNICKINNIC RIVER

~During the hisﬁory'of the city of River Faile and the~Kinnickinnic'
l.hiﬁerjseverai dams have been built on the river for one puroose or
anohher. Theee'dams duriné’the yeare have‘held back water and'oollected
' sediment‘bhanging the environment‘of the river. When the dams were |
washed out large amounte of sedimenﬁ!were waehed downstrean also in-
;;fluen01ng the rlver channel The characterlstncs of Lake George . a

%$reserv01r formed by a dam have been affected over the years by the ‘T

hother dams bullt on the rlver. Flgure 20 shows the varlous dams that

; _gffwere bullt on the rlver and thelr approx1mate 1ocatlon.vﬂ,

The flrst dam'was built in lBSh by C. B Cox a few hundred feet
»south of where D1v1510n Street would have crossed the Klnnlcklnnlc.

The remains of the dam-can st111 be found to this date. “The dam was
.hbuilt to prov1de power for a grlst Mlll The dan had a height of
‘around 18 feet ) Thls dam'was owned by severa1 people and probably can
best be 1dent1f1°d by the name of the Pra1r1e Mlll Dam. Thls~dam was
used for about Lo years untll it was washed out in 189 by a cloud
burst. This dam was never rebullt,:

The hext dam moving south‘downstream'ﬁas builf in 1858 by George_hr
lFortune.- It was known as the Tortune Dam and‘later i£ was purchased
by a Green Wood and was’ known as the Green Wood Dam, The dam site
was located a few hundred feet south of the Maple street bridge behlnd
the present;51te of the Hotel Walvern. This dam was the smallest dam_
and.oniy had a:height of around'five feet, This‘dam alsovwashed out
in 189h when_the Prairie Mill,Dam bursh. vThis»dam'was never rebuilt,
When the Junction Dam was built in 1867, the Green Wood dam was covered

Vup by the Junction damé/back waters,
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(1867-1894)
JUNCTION DAM

_Figure 20: Dams and Reservoirs on the Kinnickinnic River =
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~ The next dam which actually formed Lake George was bullt in 1867
and was known as the Junction Dam, whlch was located at the present
site of where the power plant is today. The Junctlon Dam had a height h
fof around 15 feet. ThlS dam also washed out:in the cloud burst of 189h.

i Thls dam, however, was rebuilt and the dam 51te 1s belng used by the
:‘present River Falls Power Plant o V

Lake George also had an 1sland in it and at one tlme, people l..,

?_11V€d on. the island. The buildlngs and the 1sland were also swept ”7lt.'

‘;r;_away in the cloud burst of 189h.‘ .

v:v The 1nformat10n about the;'ams was obtalned from back 1ssues of .

A,_the Rlver Falls Journal Rlve

hlstorlcal soc1ety, and 1nterv1ews of three re51dents, M A Shepard
age 91, Burt Symes age 97 and Bill Kohl, -age 91, all from Rlver Falls.:
The 1nterv1ews prov1ded ample informatlon not only of the dams in

‘River Falls, but also some hlstory of Cllfton Hollow, Dams on ‘the South

River Fells. .. . R

: lls hlstory pamphlet= from the stated m_% ;\;ngl;m-»r g
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Chapter 11

LAKE GEORGE

' Lake George is an acre reservoir formed by the power dam at 51te

:number'3>1n Figure»20, It is a pleasant llttle lake and could have

great recreational value because of itS'location in the c1ty of Rlver '

"~ Falls. This recreational value can only be engoyed if the shorellne of

l pthe lake is 1mproved and lake sedlments dredged out to 1mprove lake
~‘d.epth and water quallty. Before maklng these 1mprovements a very conb L

'plete suudy of the “Take must be made.- :

1’Contour Map of Lake Bottom-'.'v
: To determlne a lake bottom eontour the work was done in the w1nter
when the work could be done on top of the 1ce. A grid pattern was flrst'
’ layed out on the ice. ThlS was ach.eved by uslng transict to first
_establlsh a basellne hetween two land marks that would run the length of
‘the lake; The baseline ran in an east-west dlrectlon. On the basellne
iand 200 feet from the east shore, the first north south»llne was -
establlshed' -After the north-south basellnes were establlshed the grid
was completed u51ng a length of strlng 200 feet long whlch was marked
off 1n»25 foot lengths. At each crossline a "K" was. made on the ice
with the use of furnace ashes. W1th the grld completed the next step
was. to determlne ‘the lake contour. » -
A gas powered ice auger was- used to drlll the many holes through o
) he lake ;ce. "Holes were. drllled on an interval of 50 feet as 1t was :
.17”determ1ned that the 1ake bottom was not sloped enough to warrant
Ldrllllng at 1ntervals of 25 feet To measure the depth of water, a

pole was fabrlcated from scraps of wood found in the Dlrectors garage.

A large base was attaohed to the pole to prevent inaccuracy due to
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f pole'sinhaée.'~The polekwas.marked off in incheslﬁoiachieve accurate :
vresults. The sYstemlﬁo determine_where each point was'located was as
followsglthe main baseline which'ran eest and west was cohsidered as "on,
lThe east-west llnes parallel to the main line were numbered in succe881ai. o
" The number one llne would be on both 51des of the main line and 25 feet v
h'from the mainline, The second lime would be on both{sides of the main-
line'and'SO feet from the‘malnline.vaines which ren'peroendicular to
" the malnllne or in'a north-south dlrectlon were numbered in succe331on,>
;;%s;%wlth ‘the" flrst line belng closest to the east shore on*the” malnllne.‘?““f“?* G A

35To'better illus+rate the system an exs mple of 6RlO w1ll be explalned CH R ﬁ?“fiflif?%35

'ZThe 51x méans the 51xth 1nterval from theeast shore on the ma1n base-

- e e ,,’3..'

fillne, R refers to the rlght 51de of uhe basellne when fa01ng a west

- dlrectlon.‘ 10 refers to. 10 intervals to the rlght or north of the base-
line. So 6RlO is 150 feet away from the east shore on the main basellne
,and 250 feet rlght or north of the basellne._’_

At each drllled hole the depth to the lake bottom was measured and

recorded in the manner descrlbed above, From thls information ‘a contour '
.map'was made_of Lake George. See contour-map'of lake bottom”shown in
Figure 2I, | |

' Lake Bottom Sediments: o o R S -{ ”fﬁ‘;;ﬁﬁirﬂ.iv"

'.kThe next step in the broject was‘to>determinevﬁhe depth of sedimehuA,
‘or the thickness of materialvdown tovbedrock The procedure here was
.to use a long rod whlch'Was found someplace, and ram it into the sedi—‘
nents until a solid barrier wes encountered, The length of rodddriven‘=
: d_;inﬁo the‘lake‘wes measured.. To determine the.amount of siltimaterial,
the depth of water at that point was subtracted from the length éf r'od: B
driVen into the lake” From this data a contour of the bedrock can be -

drawn and also the volume of loose material in the lake can be calculated




' Fi89?3“21= Countour map of Lake George showing
' surface in feet, | I

the depth below

o«



In'this area of the.project there were mbre problems than in the
uaterldepth'area. I feel it would be of benefit to. list and dlscuss
’them here. The first one is that the rod used to ram through the B
- Sédiments was not of heavy enqugh eenstructlon. As a result the rod
| would bend when driven inte cempacted‘material The rod d1d not welgh
' enough and was dlfflcult to ram to the bedrock 1n many cases, After
the rod was too bent to be used 1t was dlscarded and replaced by a

20 foot Re Bar.. Thls one-half 1nch steel rod was an 1mprovement

.‘:Sedlment down to"

-

'?ﬁT and. clay. The problems w1th thls prOJect were ‘s1inost unllmlted Wlthf”

7 the tube equlpment from the Unlver51ty, the sedlment would elther fall

. out of the tube before it was‘ralsed to the surface or 1f the materlal

- stayed in thewtube'there was no‘uay to get the core out of the»tube~

without drying the material for several days., The tube'worked "OK" in
places where the materlal was soft but'where the sand was depos1ted

the tube had to be drlven 1nto the sedlments whlch resulted 1n several

sheared bolts and almost losing the tube.' Thls system'was not.used for

‘ further tes»lng.
Because the hole would f£ill up as the tube was pulled out of the

sediments a three foot long tube was of llttle value in taking samples

of sedimentsvwhich'were‘nearly ten feet deep. A two inchdwell pipevwas )

then used in‘hopes of getting intact samples down to the bedrock. But-.-

. this did not workreither. The problem was that the‘pipe could not be .
driven into the sediment beyond Several.feet The materlal brought up
-to the surface 1n31de the tube was nearly im00551b1e to remove. vThe-

- core sample was mch altered when it was flnally rammed from the tube°
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The last ‘area of work on the lake was to obtain: samples of the e

”uegbedxock to be anorazed for percent of sand slltﬁ;:lfﬂfo;walﬁfEme



As a result of ﬁhese unforeseen problems the amount of data on sediments

is very’limited ' The samples which were taken from the lake were brought'

' to the lab and analyzed for percent sand, silt and clay.

Whlle data about the lake was belng collected the warmer sprlng

» winds started to blow from the south. The snow cover on the‘lake ‘turned
to fire‘inches of water and the ice became honeycombed‘ Then shortly
thereafter while taklng a core sample the pollce started to shout from

‘shore whlch ended all: act1v1ties on the dake., Thisg data collection

55} took: place during. the flrst half of March 1972

The last part of the progect ‘was to determlne tne amount of materlal

being carried in the rlver; This data is 1mportant because it *s used

as a rule to estimate the amount of sedlment helng deposmted in the lake

~ each year. From this data thevfeaSibility of‘using Lake George as a
recreational lake‘can-be determined, » |

An unforeseeh drawback with ﬁhis‘project was the»earlj spring. The -
peak runoff was durlng the mlddle of March whlch is about ‘one month
ahead of the usual peak perlod Because of the early runoff water |
‘sampllng dld not mclude the days of hlghest runoff . |

The equlpment used to take water samples were pleces fouhd at the
Dlrector's home. Fru1t‘3ars with covers were used»to take the samples.g
The covers had two holes in them, one hole for the water to enter the
jar and the other to allow the air to escape. " The holes had to be small

so when the Jars were lcwered into the river they would £i11 at a slow

rate to get an accurate sample.‘ Four Jars were used for sample collec-'
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tion, wlth each sample belng taken at a lower depth than the one before ,

it. This was to determlne 1f the river was carrylng dlfferent amounts

of sediment at different depths, The Jars were tied to a long pole,to
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allow the samples tovbe taken at the bottom of the river and also near
the swiftest part of the r1ver. A bench from a plcnlc table was slid
vlnto the water which- enabled me to walk into the river to collect |

‘ samples. When the samples were collected they were taken to the lab for ;
analy81s.‘ The first step was to determlne the volume of the sample.‘
"This was done by pourlng the sample into a- marked lOOO ml cyllnder. dThe.

rsample was then poured 1nto a washed and weighed Jar and placed in an

ﬂzf'goven to evaporate the water leaving the sedlment behlnd Wlth the

‘Lﬁwater evaporated the Jar would be removed from theroven, cooled to room "T

'temperature whlch also allowed the - humldlty to reach equlllbrlum. The‘

: ndjars were then welghed to determlne the amount of sedlment in- each sample.;f“ii]i

In addition to the water samples ‘the river was recorded.ln other

ways. Rlver veloc1ty was recorded several tlmes and also the river stage '

was recorded many tlmes. To get volume flow the contour of the river .

was determlned at the p01nt where the water samples were taken.
Enlarged photos were made of the lake from prlnts from the 8011

| Survey of Plerce County. These photos will be used to record much of

the data galned from’ the.lake study. Data such as the contour - map and

also ‘the sediment depth contour map., _

' Some of the problems as5001ated with this progect I feel should be
| recorded in hopes that future proaects w1ll be de51gned with these
’problems in mlnd. The flrst one is that this prOJect required more
'than one person many tlmes to do the work " The problem was that only
work—study students. were 1nvolved in the project whlch were very dlffi-
‘ cult to get organlzed because of tight schedules.

The equlpment used was many times just Junk found along the way

' whlch dldn't work too well A lot of time was used in making equipment,
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Testing equlpment was almost always locked up. This feqnined nuch
time to be wasted finding a key or waltlng until a key was. avallable. |
These problems-along.with others required much time to be,wasted Just :
~ getting to work. ln the future.I“would‘recommendAhaving funds available..'
50 a non work-sbudy student could work on the project when needed
_Also the student and the dxrector should have a certain time each day
v}Ato dlscuss the progress ‘of the proaect Any student employed as a work= _,l;

study student should have a key s0 he can get to work on’ tlme any day,l”

" “'“'as many of these proaects cannot be stopped for 1un°h L P.M. °1°Smg

or weekends when the room is not used for classes, Also much of the ‘l ;_;:Jﬁew;f
“j“work must be done on weekends when students are more avallable, 'so
keys should be avallable so the student ‘does not have to store the

lequipment in his apartment or call”and drlve arcund town to find somzone

w1th a key‘to Open the doors,

s
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Chapter 12

SUMMARY AND CONCLUSIONS

. The first rod used to determihe the‘amount of,seddment in the.iake , . ,?
wasviﬁsufficient It was too thin and of very 1ight‘construction; When |
| ranimed. into the silt mater1a1 the rod’ would tend to bend under the down-_
ward pressure, Therefore the accuracy of the measurements using thls
rod is a bit‘limited- However, on 11ne 9 and p01nts l 3 ,b, and all

‘ p01nts thereafter a: dlfferent rod was used A 20 foot Re Bar was pur-

,rom the 1oca1 1umber yar : This was an. 1mprov‘x°nt but wlth

chase;j
:illmltatlons. The surface of the rod was very rough and of heavy con->"
: structlon. These llmltatlons made the rod hard to ram 1nto the 511t
'materlal. Many times while using both rods a solid bottom could not be
’:»1reached.'11n¥these cases thelmaterial became-too sﬁoney or compacted for

the rod toTbe,driven‘deeper into the Sediment.

_The_measurehents obhained;canrbe used as a genera}hrule ?§~t°ﬂthe"
;amount of sedimeut:in the 1akehhed. ; j,_ -
© One area which T think should be looked into is the runoff from
v”theicity.‘ Runoff from‘rains.ahd spring melt coutain:consideraole‘amouhts”: N
' Of.silt material, This material perhaps would.have liﬁtle'effect on
silting in the lake but would increase the turbidity of the water,
Tsﬁuring the summer I wrote a letter to SCSA in'IoVa, asking’for.
informacion on inland lake problems, TI received a»repiy:from John.Stall,:v idf,;
._an engineer'for the Illinois State‘Water Survey. ‘He stated thatdto _ o o
vkpreveht rooted aquatic'vegeﬁation from grOWing a depth of over-fiue feet |
is necessary He also stated that any ‘lake fairly protected from w1nd |

will have algae grow1ng in it,
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My conclusion, and based on the information now known, is that the

lake could be deepened several fest so that thewater depth'would be -

over five feet at all p01nts to prevent rooted aquatic plants from

grow1ng. The excavated mater1a1 could be used for a boat 1aunch ramp

and also to make the lake more useful durlng w1nter months as ice

thickness reaches nearly three feet thlck Winter uses could include

nowmoblles and skatlng in the proper places. Water contact sports_k

' ushould not be allowed unt11 more data on water quallty is avallable.,_

'”City runoff together w1th poor fanmlng practlces such as those on the
farm north of the nghway 35 brldge may produce poor water quallty

'»vwhlch would prevent the use of the lake for contact sports. -




