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‘theen the Brule end the Bt. Croix is indistinguishable,

REPORT ON RECONWNAISSANCE SURVEY OF EROSION ON BRULE RIVER
by |
©» R. Zeasman, M. F. Schwesre, and E. F. Bean

Fi2 ﬁhe regusgt of Mr. A. D. Basler, who iz in charge of the Brule Eivbr
Survey, E. T. ‘Bean, State Geologist, H. F. Schweers, State Conservationist of
the 8.0.8., and 0. R. Zeasman, Extension Soil Gonservatlonist, made a hurried
general swrvey of erosion along psrts of the Brule, & few of iis fributaries, and
a few sample ferms of the valley on April 28 end 29, 1944. Followlng are the more
important obeervations, conclusions and recommendationss

As in the case with several other streams rising im northern Wisconsin,
the Brule River does not have the gharacteristics of a ®normal® stream with its
gradient & curve which is flattest near the mouth and ilncreases in steepnall

 toward the hesdwnters, nor s broad valley with low banks near the mouth and a nay-

row valley with bhigher banks in the headwaters,

The Brule rises in the marshy bottom of & mile~wide trench 100 feet
below the level of the sandy Barrens. The marsh is so flat thai the divide be-

In the upper half ef 4i%s
course, ‘the streams flows in & brosd, flat velley. The atresm banks are low, siream
valacitiﬂn sre moderate, and soil materiels are course enough to resist movement.
Because of the sandy drainage srea, the runcff is light and the streal is fed in
lsrge msasure by springs. For these ressonp native vegetation hes permanent pos-
gesgion of the bankg and helps stalilize them, No particular erosien prohlon is
present in thisg portion of the stream above the ranger siation.

The lower Brule valley has the appearance of having been carved by a
vounger stream. The velley from near the ranger station to Lske Superior iz nare
Tow, The gtream hés eut a narrow, deep gorge in the Superior clay, lesving high, stee
banks adjacent to or ¢lose to the stream. The only trap oubereps in the river sare
about & mile sbove Johngon'a bridge. BSandstone exposures zre numerons along the
river from Johnaon's bridge to Lake Superior. These outerops act as dams which
check stream veleoecity and reduce bank cutting. The gradient of the stream ls much
steeper tham in the upper river. Sherp bends are common. This combinstion of
swiftly flowing weter in 2 mesndering gorge of clay material produces stream bank

erosion and murky weter.

A number of points st which stream bank srosion is now very active were
exasined in some deteil, The one on the west side of the river Just belew the
Johnson bridge was particularly sactive, Here the stresm hes a veloclly in sxcess
of 8 feet per gecond, This swift stream mzkes & gharp bend at the foot of & high
clay benk snd undermines it because this scft material cannot offer sufficient
resistance to prevent removel. Lsyers or extensive lemses of sznd occur between
beds of clay at cornsidersble &epths below the swface, These serve es under-drains
for the lateral movement of the water that has psrcolested through the overlylng
clay, znd produce landslides thet add volume tc the meleriel dwsped into the
stream by stream bank erosion., The raw bank at this point 1s nearly 300 feet long
and wp to about 25 feet high. The benk on the inner side of this bend is aggrading
and hes sdvanced scme 50 to 75 feet into the old stream bed. This bsr, which 1s
govered with alder brush, will continue to grow in extent as the river cuts awsy the
¢ley bank on the outer side of the bend, The mesnder is not likely to mend 1tself



bat will probably get worse and more extensive before the river shifts positien
and leaves this band mp sn oxbow pond. A local resident testifies that at this

particular point stream bank eresion has been active for some 25 years.

Attached 4s a list of 29 banks where erosion is conspicuous at the present
time, 4%t other points, the sctively eroding poriions of the bank are of small
extant now but conditions ere sush thet greater activity is probable in the future,
Some banks were noted where erosion hed besn active in the paat but are now dor-
aant or semidormant, Theze May become aciive at some future time.

YT

Probably treeg and brush were ai one time growirg on these banke thei
are now sctlvely erodimg, but erosion started because some accident disturbed
the delicate balence. Bank erosion ceases when (1) the bank is cut back so far
that stream veloeity is lost, {2) the stresm 13 deflected awsy from the bank or
{3) boulders concentreted from the glacial drift form a riprap protection. FWhen,
for amy reassn, cutting is no longer active, the bank graduelly sssumes the sngle
of repose and vegetation forms & protective cover., Buit with active landslides,
such as exist st the Johnson bridge bank, rather substantisl structures are re-

quired,

Deflecting wing dams would be the cheapest sclution for stebilizing
the bank, but would cause filling of the deep hole by sedimentation and might
csuss sctive cutting on the opoosite bank. Riprap, properly placed, could be used
to stabilize the bank approximstely ass 18, The cost of such protection would
probably be sbout $1000 or more for such a bend as that at the Johnson bridge.
Another vremedy that might be applied =t lower cost is a very low head dam (per~
haps the creation of rapids with boulders) just below the sctive bende with the
cbiect af slowing down the velecily at the bend sufficiently to reduce the cul~
ting of the banks, UCareful examination and surveys would be necessary before this

remedy could be rscommended,
It is probahl& thet stream bank erosion on the lower Brule has been

active for centuries: In fast, the degree of zectivity is probably less now than
it wap some centuries age when the gradient was even steeper than it is pow and

the gorge wig narrcwer.

* EROSION RESULTING FROM MAN'S ACTIVITIES

Roads built snd meinteined for access tc the stream znd to sccommodate

farmers and the traveling publie are a fruitful source of sediment contribuied _ }

to the lower Brule River and its tributeries, The topographic feature that ampli-
fieg this dsmege is the faet that the river lies in a narrow, deep velley and itls
tributaries have steep gradiente and also flow in narrcw valleys. This meens that |
all roads and their adjecent ditches frequently have sieep gracdients directly o :
the streams, Spring thaws and every rainfall of more than very moderate intensity
produce enough rumoff down the roads and rosd ditches to cut gullies and carry

mueh of the ssdiment directly into the streams.

) Argp e g e

dste the site. Bub the principle on whiech ell of them zre based 1s to provide some
erosion resistsnt conduit to carry the water from the high level down to the level
of the water in the stream. This msy range from suck a simple thing as & grassed
waterway to the more complex and expensive structures, such as = series of low
concrete or masonry notched dams, reinforced comcrete or culvert pipe flumes, or
even drop inlets. Such protection will add to ths cost of construction but will
greatly reduce maintenance, 1t is essentisl thet the publice w®ing the highwsays

and the river, as well as the officials responsible for highway construction and

maintenance, be informed as to the damage being done by highways.

!
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The solution for this type of problem will have to be varled to aceommo- ;J
!
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FARMING NOT MAJOR OFFENDER

Ferm operations could create & problem from two sourcest (1) Produce
inereaged rumoff, {2) emrry on farm cperations or pursus a type of agriculture
that would produce excessivs scil loss. In an effort to evaluaie these Tactaors,
a half dogen Tarmers were interviewed with the fdllowing results. These 6 fayms
contained 457 seres, 177 acres were in hay, 25¢, in grain, an2 1 acre in intertilled
erops. Pasture consisted of 63 acres open and 289 woods, part of which was rented,
The livestock population wae not dense, It consisted of 5 horses, Al cows, 24
beifers, 7 calves, 4 bulls, &nd 62 shesp., Only limited amounts of lime and oommer-
eial fertilizers have been used. None of the cleared land appeared toc be steeper ;
than 3% and most of it was flatter, Approximately 77/8 of the field area was deveted |
to hay orops and almost all of the balance to grain, Such land use on the |
topography found here csuses but little, if any wore, 2oil and water lose than un&er#
the virgin forest cover, The only places zt which some soil may be put into sus~ ,
pension ere farmyards, cattle lanes, drives, and perhaps an occasiopal desd furrow,
This would be an elmost negligible percentage of the total ssdiments that are

ecarrisd into the siresm.

CONCLUSIORS

1, Sitream benk eroslon is the ﬁajor somrce of the objecticnahle sediment in
the lower river.

2. Thig phenomenon has been going on for centuries befors settlement by man
because of the steep gradients and fine-grained, ezslly erodable material
that composesz the banks.

3., Control of stream bDank erosion would require riprap or low dams to cheek
velocities at critical points, Either measure would be expensive.

4 FRimoff from highways and the gullying in unprotected road ditches sre the
principal secondary sources of sediment. Cost of control imeasures would

be justified by the saving in maintenance.

5, Farming is moderate in extent and of & character thal does not contribute
much excess rumoff nor sediment to the sirean,

RECOMMENDATIONS

1, Stream bank protection ocusht to be tried only on an experimental scale,
testing both riprap and low dams,

2., An sggressive effort to control the highway erosion problem can be
Justified and might be accomplished by assigning e qualified individual

tc the srea,




Gonspienously

ercded banks along the river
(determined by photo examination)

{From Brule Hiver Report of John W. Toomson)

T.iné?ﬁi ,ROIO“Q sﬁe. 3.5

Bec, 22

8ec, 27

Bec. 34

T.48K.,R. 108, Sec, 3
Bec, 10

8ec, 3.5

Bac, 23

Sec . 26
Sec, 35
T4TH ROV, Bec, 2

Sec. 14

-~ 8% corner of N} - back from river a little vegetation
an t‘opa Yest bank. _

~ center of SW corner of NE} - narrow slip-bank; vegetation
on top near base., Wesi bank.

- % corner of Hll% of SE% - very large, di‘-reéily on river,
Along west bank, .

- South side of W of 8E} - long slip bank pn N side of
river, (Thls is generelly east shore.)

~ 8E corner of NB} of NW{ - small incipient slump begun,
- ¥W} and NE} of BB} ~ 2 small eroded faces elong river,

- 8WE of SE} - one loeng slump,

-~ WW: of ¥B} - no slumping but bed wash near ecultivation on
top of both banke. Thers ig very bad
srogion observed from grownd along the
rosd cuts on both sides of the river,
This i2 & non~throvgh township reoad. Is
it = privetely meintained road?

- Wost slde of of ~ bad slump.

- East gide of of bad slumps

= NB corner of of | incipient alump,

~ Bast side of NE: of SEf - 2 bad slumps just below Hwy, 13
bridze, The south one is very severse,

~ NW cornsr of SE} - large slump. West side river.
- of 5E% - incipient slump, East side river,
- of 8B= - very bad slump, West side river,

- 8%z of SEg «~ severe slump.

- g:i of ME} - west benk ~ slump.

- of KE§ - west bank ~ small slump.

~ NW2 of 5Ex - west bank ~ very large slump.

- SE corner of S&t of SEf - very severe slump just below N.
P. Johnson's bridge. TWest bank. ;

N#% of SW} - incipient slump. Vegetation near river., West |
bank,

SE} of S¥} - slump bark, vegetation line slong river. Bast

bank. ‘
- XE corner of NEZ of NWf. OSlump with lirns of vegetation
aleng river, East bank,

- South side of KW2 of SEf -~ slump bank.

~ SW: of WEE - 2 very large slumps.
Eact side of NEF of NWi - large severe slump.
SEf of SW; - by Yale's cottage. (Doss not show from air.)
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