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* 
0,  R. Xessman, Y. F. S c h w a ,  and ?L FP, &uut 

A t  €be requast of Yh.. A. D. Aaeler, mho is  in charge of the M e  Rive]; 
Survey, E. P. Besn* S t a b  G.oLogirrG kL F. SEhwor~,  S ta te  Consemat5.d#t of 
the  B.E.S., and 0. R. maaan, Extension S o i l  C o n a e m t i o n i ~ % ~  made a hurried 
general survep of erosion along pwts of the limb, a few of ib *ibutssbflr and 
a few sample f a n e  of the dlty on April 28 end 29, 19a. Following a r e  the  arb 
%niportact observations, conclusions and reeommendationsr 

de i n  the case w i t h  several other  stream ria ing  ia northern lfisconsi+ 
the Brule Ftiver does not haye the charec te r i s t io .  of a * a d w  strear w i t h  it6 
gradient a c u n s  which ie f l a t t e s t  nmw the mouth end increases i n  s t s e w  
tomird t h e  bEdWat.er8, nor a broad valley rlth lw hnk.a near the  m& 4 a w- 
row valley w i t h  higher banks in the headwaters. 

The Srule r i s e s  in  t h e  miirsw bottea! of a aile.-s3de trench 300 f e e t  
below tho fevef, of We s a n e  W e m e .  The m r a h  i s  so flat t h a t  the divFas he- 
-&hen the &uLe @ad the St. Croix is i&stin&aharble* In  the uplpr half & its 
Bourse, %be streams flows in a b r a d ,  flat valley, The atzeetm hsn4;fi are lnr, a t r e e a  
velocftPe# are mnderab* m d  s o i l  materiels a re  course enough fo resist wvemcitr 
Baoswe of the sanCtj. drainage area, %he m a f f  is l i g h t  and t h m  s t r e a b  i s  fed in  
Large Paasirrs by springl. For tbese reasons nat ive w g e t a t i e s  has pewanent por- 
session of the bankt a& helps ata33Xlise them, Bio par t i su la r  erosion prabha is 
premnt  fn this portion of the stream above the ranger s t a t i o a  

The lower B d e  ~ U e y  bas pLpp&mmce of brrving ;wen c m d  by a 
gounger streas, 'fhe m:'Ley from near the ranger s t a t ion  to Lake Sqer%or  la nay- 
row. &e stream has cu t  a narrow, deep gorge i n  the Superior clw, leaving high, stee 
banks adjacent b or  close t o  the streas. The only t rap  outcrops i n  the rim%- a r e  
about h mile above Johnsonfs bridge. Lkndetone exposures a r e  nunerous alon;: the 
r i v e r  e o n  Johnson's bridge t o  Lzlie Superior, Tnenese outcrops a c t  a s  dams which 
check &ream ve1oci.b and reduce bank cutting. The gradient of the s t rean i s  muoh 
steeper than in the upper r iver .  Sberp bends a r e  cornon. This conbitiation of 
swiftly fl.owing neter  in a ~ e s n d s r i n g  gorge of clay ~ l a t e r f a l  produces s t r e=  bank 
erosion an6 murky water. 

J l  nmber of points a t  uhich stream bank erosion is no= very ac t ive  s e r e  
~xaz ined  i n  some detail .  me 0x9 on the west s ide  of the r ive r  jzt  below the 
Johnson bridge was par t icular ly  active. H e r e  the strean has a v e l o c i b  in  zxcess 
of  8 f e e t  per second. This a v i f t  s t r e a s  sakes 3 shar? bend a t  tke  foo t  of a high 
clq? bnk and undermines it because th i s  s c f t  material claznot of fer  s -S f i c i en t  
res is tance t o  prevent removal. Lwers  o r  extensive lenses a: sew3 occw hetween 
beds of clay at  considerable depths below the surface. These serve as mbr -d ra ins  
f o r  the lateral movement of 3ie mter tha t  hse percolated t t r o u ~ h  the overlying 
cb, hnd produce landslides t h a t  add volme t c  the ne t e r i e l  dmped i n t o  the 
stream bg stream Sank erosion. !Re raw bank a t  t h i s  point i s  nearly 300 f e e t  long 
and up to about 25 f e s t  nigh. The bank on the inner s ide of t h i s  bead is aggrading 
and has advanced eome 50 to 75 f e e t  i n to  the old stream bed. This bar, which is 
covered with alder  bruah, wil.1 continue to grow in extent as  the riser cu t s  alray the 
clsy bank on the otltsr aide of the bend. Tbe nemder i s  not l i x e l y  to :rend i t s e l f  



b*t w i l l  probabu get worse and more extensim before the river &if* positien 
and Leaves t h i s  bardl as sn mbow pond. A loeal  resident tes t i f ies  *a t  a t  this 
particxllar point strean bank w e i o n  has been actiiro for some 25 years. 

Aftached is  a Ust af f l s  ahere erosion i s  conspicwn~ a t  the present 
time. A t  other pollntrr, the actively eroaing portions of the bank are of eisa3.l 
extant nor but conditions are elMh thet  -eater activity i s  prokable i n  the f o t m ,  
Some banks were noted where erosion had bean active i n  tbe past but are now dm- 
mant or somidomant. mesa may beeme aatiso a t  soae future time. 

Frobahly trees and brush  ere a t  one time growing on these banks &at 
are nov actively eroaiar[, but erosion started because soae accident diatwbed 
the delicate balance. knk erosion ceases when (1) the bank is cut back so far 
that  streaq velocity is lost ,  (2) the s t rmn is  deflect& awy froin the bank or 
(3) b a d e r a  eoncentraW fnun the g b c i d  d r i f t  fom a riprag protection. %en, 
fo r  any reasonc cutting i s  no longer active, the bank gradually assra~la tbe an& 
of repose and wgetation fomn a ?rotactive cover. But  w i t h  active landslides, 
such as exis t  at the Johnson brldge bank, rather substantial structures a m  re-. 
q*ed. 

Deflectiag ring dam would be the cheapest solution for stabil iaing 
the bank, but would cause f i l l i ng  of the deep hole by sedimentation and d g b t  
cause active autting on the opooaite bank. Riprap, properly placed, could be used 
t o  stabil ize the bank apgroximetely as ie. The cost of such protection r o d &  
gobably be abouk $1000 or aor% f o r  such a bend ae that a t  the Johmon bridge* 
Another rmedy %hat aright be applied a t  loser cost is a very low head dam (wr- 
haps Ohe oreation of rapids aith boulders) Jlrst below the active bends with, the 
object ai slowing dorm the velocitg a t  the bend sufficiently to reduce the cut 
t ing of the banks. Care- examlnztion and survags wouid be necessary before th is  
renedy collld be r%conmrended, 

It is  probable f ia t  stream bank erosion on the lower Brule has been 
active for  eentusiesr in faot, the degree of activitg- i s  p~obably leas now than 
it WRB some centuries age &an tl:e paclient nas even steeper than i t  is now s d  
the gorge waa narrower. 

Eoads buil t  and maintained for  access t o  t h e  stream end to aecomodate 
farmers en5 the treveling public sze a fruitful  source of secti~ent contributed 
t o  the lower Brule River and i t s  tributaries, Tbe t o p k ~ a ~ ~ i c  feature that mpU- 
f ie6 this danage i s  the fac t  that the river l i e s  i n  a narrow, deep vsllerg and its 
tr ibutaries have steep gradients and also flow in  narrow v&lleys. T h i s  :aeans that 
all roads and their  arlgacent ditches frequently have steep gnfiients directly te, 
the streams. Spring thaws an5 every rainfal l  of more than very xoderate intensity 
produce enowh runoff down the roads and mad ciitches to cut @llies end c a m  
much of *ti sediment directly into the streams. 

The aolution for this type of pr,robl.em sill, heve to be varied to accommo-. 
drrte the s i te .  But the principle on *ich ell of t i e m  w e  based i s  to  provtde Bone 
erosion res is tant  conduit to carry the water from the high level dom to  the 3.evel. 
of the water i.n $he stream. This ~ a y  range  fro^ such a sinp1.e thing as  a k~assed 
wztemay to the mom comp1.e~ zid expensive structures, such as e series of low 
concrete or masonry notched dams, reinforced concrete or cul.vsrt pipe fluores, o r  
even drop inlets. Such protection w5.11 add t o  ths  cost of constsuotion but w i l l  
greatly I.educe mint.enance, It i s  essential thet the public m i n g  the highmays 
and ue river, as well as the of : ic ia ls  respondble for highway construction and 
maintenance, be ini 'omd as to the dateage being done by highailys. 



Faw operations could creatm a problem from two sources; f 1) Prodwe 
fnereased runoff, 12) carry on farm operation8 or pursw a type of agriculture 
Mat nou'id produes excessfm s o i l  loss. I n  an effor t  to evaloabo &ese factors, 
a half dosen fanners were interviwed w i t h  the fdll.odng resu lb .  These 6 f a m  
contained 457 acres* I77 acres were fn hey, 25f, in grain, and 1 acre 111 iB ta r t i l l eB  
oropa. Pasture consist& of 63 acres open and a69 mods, part of which was renW,  
The Umstook population was not dense. It consisW of 5 horses, A l  e m ,  24 
heifem, 7 calves. L bulls, and 62 sheep, Only lfrcited azounts of Uma and Bonsaer- 

I a m  fe&ilisere 5ave b e e n n ~ s d r  BIone of the cleared land appeared t o  be steeper 
than 38 eutd met of it was f la t ter .  Bpproxlaably 2/8 of the f ie ld  EUW WLS demte 
to fiay orope and almost all of the Wance to  grain. Such land me on the 
.topography found hero causes but l i tt le ,  i f  arlg more, s o i l  and water &08# Man tmde 
the virgin fores t  cover. The only pl.aces a t  Wofi some sol3 mag bs put Pnb sns- 
pension are fas-qyd,  ca t t l e  lanes, drives, and perhaps en occaeional d a d  ~IPTW, 
This would be tin &oat negligible percentage ef the t o t a l  sedizeents that  are 
carried 3 nto the stre-. 

coj?rcLuf;IoI@ 

3,. Strsam bank erosion is the major source of tile objectionable sediment in 
the Zoner river, 

2. ?%is phenmnon has h e n  going on for centuriw before settlemen% by mas 
because of the s h e p  gradient% and fine-grhined, easily erodable materhl 
tl;at composes the banks* 

3, Controf. of s t r e w  bank erosion *odd require riprap or l o r  dams t o  check 
velocities a t  c r i t i c a l  points. Either mesure would be expensive. 

Flrrroff fron higbuays snri the @lying i n  unprotected roao ditches %re the 
principal secondary sources of sediment, Cost of c o n t ~ o l  measures would 
ba just if ied by the saving i n  maintenance. 

5.  Farming i s  moderate lin extent a d  of a character tihat does pot contribute 
much excess runoff nor sediment to  the stream. 

3 .  Stream bank protection ou&t t o  be t r ied  only on an expr-trnenb.1 scab,  
testing both riprap and low dems. 

2. An aggressive effor t  t o  contr.ol. t i e  highway erosion roblea can be 
justified end night be accomplished bq- assigning a qualiffed indfvidual 
t o  the area. 



(From Brule River Report st' John W.  on) 

T.J+W.,RILOW, 8eo. 15 - 8Z comer of - back fron r iver a l l t t l e  vegetatipm 
oa top. Eest bmk. - center of Bll e o m r  af FIE* - nclrr6n sllp-ba&j m g e k t i o ~  
en top near base. West banLI 

- SS corner of SU$ of SEi - very large, dKrecELy on ripsr. 
Along vest lmnk. 

- South side of @ of S& - long s l i p  bank gm II sfde of' 
river, (This is genererlu sast ahon,) 

Bee. 22 - SE corner of fWa of - amgL1 incipient 6 1 ~  beigan. 

- and of 8* .- 2 affi13 eroded faces d o n g  river, 

S ~ C .  27 -. W+ of a - no alariping but bad uaih new cd.tivation on 
bop of both banks. 'Olere brr very ba8 
erosion observed from @OW& alory, the 
road cute on both s u e s  of the river, 
This i a  a non-throw foanship W. I. 
it e primte.* maintained d? 

B.C. - West aide of of - bad slump. - Eaat side of of - bad slmp. - RE corner ef of .-. incipient slnarg. - East sfde of of - 2 h d  s1unps j m t  Lelw 8.y . r  U 
bridge. Tfia south one is YeXy sever%* 

T.48mi.,R.10'RI. See. 3 - corner of S@ - large s l q .  West side riwr. 
See. 10 - - incipient slump, East side r iser*  - - vel-y bad sluq. West side river. .- - severs sf mp. 

- west benk - sllmrp. 
- west bank - small el-. - nest h n k  -. very lerge s.1.q. 

-. SE corner of of SE* - vaq-  sevsre el- just below H a  
P, Johnson's bridga, West bank. 

Sec. 23 - of S@ - incipient slmp. Vegetation neer river. West 
bank, 

-. of S%a - slump bank, vegetation l i ne  along river. &st 
bank. 

See. 26 - EE corner of NE& of & i .  Slump xith l i n e  of vegetation 
a l o q  river, Fast benk. 

See. 35 - South side of of SE* ... slmp 

T.~~B.,R.~ow. sec. 2 -*of @-2 verp i .ayea : l=w.  
-. East side of of NF$ ..- large severe alurgr. 

Sec. 14 -. SE-L 4 of S@ - by Yale's cottage. (Does not show from air..) 


