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ABSTRACT 

The o b j e c t i v e  o f  t h i s  study was t o  determine t h e  p r a c t i c a l i t y  and e f f e c -  

t i veness  o f  us ing  submerged vanes ("Iowa Vanes") t o  con t ro l  bank eros ion i n  a 

bend o f  East Nishnabotna River,  Iowa. The vane system was constructed du r ing  

t h e  summer o f  1985. It func t ions  by e l im ina t i ng ,  o r  reducing, t h e  c e n t r i f u g -  

a l l y  induced h e l i c a l  motion o f  t h e  f low i n  t h e  bend, which i s  t h e  roo t  cause 

o f  bank undermining. The system was monitored over a 2-year period, from 

September 1985 t o  October 1987. Two surveys were conducted i n  t h e  sp r ing  o f  

1986 i n  which data were taken o f  depths and v e l o c i t i e s  throughout t h e  bend and 

o f  water-surface slope. The movement o f  t h e  bank was determined from a e r i a l  

photos and from repeated measurements o f  t h e  vane-to-bank distance. The 

system was found t o  perform s a t i s f a c t o r i l y .  The b a n k f u l l  scour depths and 

v e l o c i t i e s  along t h e  bank have been reduced s i g n i f i c a n t l y ;  and t h e  movement o f  

the  bank has been stopped o r  considerably reduced. The improvements were 

obta ined w i thout  changing t h e  energy slope o f  t h e  channel. Areas o f  design 

improvements were i d e n t i f i e d .  
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CONSTRUCTION AND EVALUATION OF SUBMERGED VANES 
FOR STREAM CONTROL 

I. INTRODUCTION 

Most streams have a na tu ra l  tendency t o  meander and migrate. By erod ing  

t h e  ou te r  banks o f  t h e i r  channels, t h e  streams gradua l ly  change t h e i r  a1 i gn -  

ment. This process o f t e n  i n t e r f e r e s  adversely w i t h  human a c t i v i t i e s  such as 

those r e l a t e d  t o  t h e  i n f r a s t r u c t u r e  o f  t h e  society .  

D i f f e r e n t  techniques are  ava i l ab le  t o  c o n t r o l  t h i s  process. The techn i  - 
ques i n v o l v e  e i t h e r  armoring o f  t h e  concave banks by one means o r  another, 

ranging from p r o t e c t i n g  them w i t h  stone o r  concrete t o  enhanced vegeta t ive  

cover; o r  reduc t ion  o f  t h e  near-bank v e l o c i t y  by d ikes  o r  o ther  s t ruc tu res  

t h a t  increase t h e  l o c a l  channel roughness o r  s h e l t e r  t h e  banks. A review of 

var ious bank-protect ion measures has been presented by t h e  U.S. Army Corps o f  

Engineers (1981) and by Jansen e t  a l .  (1979). The Corps' repo r t  shows t h a t  

I one o f  t h e  p r i n c i p a l  obstac les t o  amel io ra t ion  o f  t h e  bank-erosion problem i s  

t h e  cost  o f  these techniques. 

A l ess  c o s t l y ,  and envi ronmental ly  more acceptable, technique has been 

developed recen t l y  a t  I I H R .  The technique cons is ts  o f  i n s t a l l i n g  small sub- 

merged vanes ("Iowa Vanes") on t h e  streambed t o  modify t h e  f l o w  pa t te rn  i n  t h e  

v i c i n i t y  o f  t h e  banks, i n  p a r t i c u l a r  i n  curved reaches o f  t h e  r i v e r  where most 

o f  the  bank f a i l u r e s  genera l l y  occur. Without vanes, t h e  f l ow  i n  a r i v e r  

curve has a s p i r a l  motion. The h igh -ve loc i t y  sur face cu r ren t  i s  dr iven,  by 

c e n t r i f u g a l  a c c e l e r a t i ~ n ,  outward (and low-veloc i  t y  near-bed cu r ren t  inward) 

toward t h e  ou ter  bank, where i t  produces l a r g e r  depths and v e l o c i t i e s  near t h e  

banks. The channel deepening t h e r e  d imin ishes t h e  t o e  support o f  the  bank, 

and the  l a r g e r  v e l o c i t i e s  a t tack  it, s e t t i n g  t h e  stage f o r  bank erosion. The 

vanes counter t h e  s p i r a l  motion. They are  small-aspect r a t i o  " f o i l s "  emplaced 

along t h e  ou ter  bank, a t  angles o f  10 t o  15 degrees w i t h  t h e  mean f low,  t o  

d i r e c t  t h e  near-bed cu r ren t  (and bed load)  outward toward t h e  bank. By e l im-  

i n a t i n g  the  s p i r a l  motion, t h e  vanes make t h e  f l o w  and sediment go through t h e  

channel curve as i f  t h e  channel were s t r a i g h t ,  i n  which case the re  should be 

no more bank eros ion  than i n  an equ iva len t  s t r a i g h t  channel. The he igh t  o f  

t h e  vanes i s  10 t o  30 percent o f  t h e  h igh- f low water depth. The technique has 

been tes ted  i n  l abo ra to ry  experiments. 



The o b j e c t i v e  o f  t h i s  p r o j e c t  was t o  determine t h e  p r a c t i c a l i t y  and 

e f fec t i veness  o f  us ing Iowa Vanes t o  c o n t r o l  bank eros ion  on Iowa streams. A 

bend o f  East Nishnabotna R iver  was se lec ted  f o r  t es t i ng .  The l o c a t i o n  o f  t h e  

bend i s  immediately upstream from t h e  U.S. Highway 34 c ross ing  o f  t h e  East 

Nishnabotna R iver  a t  Red Oak, Iowa. This  l o c a t i o n  was se lec ted  because i t  was 

a  s i t e  where the  Iowa Department o f  Transportat ion was expect ing t o  p rov ide  

rock p r o t e c t i o n  f o r  t h e  highway w i t h i n  t h e  next few years. 

I I .  DESIGN 

The vane system was designed on t h e  basis  o f  a  procedure developed i n  

l abo ra to ry  research a t  I I H R  under c o n t r a c t  HR-255. The procedure was d e t a i l e d  

i n  a  repo r t  t o  t h e  Iowa Department o f  Transpor ta t ion  (Odgaard and Lee, 1984), 

i n  which a l so  a  conceptual design was presented. The t h e o r e t i c a l  background 

i s  summarized i n  journa l  papers by Odgaard and Kennedy (1982) and Odgaard and 

Mosconi (1987)- 

F igure  1 shows t h e  l ayou t  o f  t h e  vane system and d e t a i l s  o f  t h e  f i n a l  

vane design. Add i t iona l  d e t a i l s  may be seen i n  t h e  s p e c i f i c a t i o n s  i n  t h e  

attached mater ia l .  Each vane cons is ted  o f  t h ree  creosoted planks, 7.6 cm by 

30.5 cm by 3.66 m, he ld  together  i n  a  v e r t i c a l  p o s i t i o n  by two HP 8  x 36 s t e e l  

bear ing  p i l e s  d r i v e n  i n t o  t h e  streambed (about 1.5 m i n t o  a  shale l a y e r  under- 

l y i n g  a  2  t o  4  m l a y e r  o f  sand). The planks were fastened t o  t h e  p i l e s  by 

s t raps  (135 by 15 by 1 cm bent p l a t e s )  and were prevented from f l o a t i n g  by 

anchor p la tes  on t h e  f langes o f  t h e  H  p i l e s .  

111. PRE-CONSTRUCTION ACTIVITIES 

The cons t ruc t i on  was preceded by: (1) Requests f o r  de terminat ion  o f  

permi t  needs submitted December 28, 1984, by t h e  Iowa Department o f  Transpor- 

t a t i o n ,  t o  t h e  U.S. Army Corps o f  Engineers; Iowa Department o f  Water, Air and 

Waste Management; and Iowa Conservation Commission; (2)  A  p u b l i c  i n fo rma t ion  

meeting a t  Red Oak, March 19, 1985; (3 )  A pre-b id conference a t  Ames, May 30, 

1985; and (4 )  A p re-cons t ruc t ion  conference a t  Red Oak, J u l y  8, 1985. Ref- 

erence ma te r ia l  i s  attached. 



F i g u r e  1 .  Layout of Vane S y s t e m .  

3 





Figure 8. Vane-to-Bank Distances Measured by Iowa Department of 
Transportat ion Red Oak D i s t r i c t  P e r s y n e l  on 
August 29,  1986. Discharge = 10.6 m 1s. 



was slowed due t o  a  group o f  mature t rees  along t h i s  p a r t  o f  t h e  bank. The 

p r o t r u s i o n  caused an acce le ra t i on  o f  the  near-bank f l ow  a t  Sect ion 3  r e s u l t i n g  

i n  an undesi rable increase o f  near-bank depth and v e l o c i t y  a t  Sect ion 3, as 

seen i n  F igure 5. There i s  some concern t h a t  t h i s  may even tua l l y  lead t o  t h e  

forming o f  a  channel between t h e  bank the re  and t h e  vane system. A t  o ther  

sect ions, t h e  slope o f  the  bank i s  decreasing i n  a  favorab le  manner as shown 

schemat ica l ly  i n  F igure 7. 

On August 29, 1986, personnel from t h e  Iowa Department o f  Transportat ion 

Red Oak D i s t r i c t  measured the  d is tance from the  outermost upstream p i l e  i n  

each vane ar ray  t o  t h e  edge o f  t h e  water a t  t h e  bank. The d is tance i s  shown 

i n  F igure  8. The average d is tance was about 7.9 m, o r  about 1.8 m l a r g e r  than 

t h e  design-low f l ow  distance, The d i f f e r e n c e  between the  1986 d is tances and 

t h e  design-low f l ow  d is tance i s  due main ly  t o  d i f f e r e n c e  i n  stage. On August 

29, 1986, t h e  stage was about 0.5 m h igher  than t h e  stage du r ing  t h e  i n s t a l l a -  

t i o n  i n  August o f  1985. A good reference i s  obtained from t h e  data along t h e  

highway, where a  rock p r o t e c t i o n  i s  ma in ta in ing  a  s t a b l e  bankl ine. The August 

86 average o f  the  seven vane-to-bank distances the re  i s  8.4 m o r  0.5 m l a r g e r  

than t h e  o v e r a l l  average August 1986 vane-to-bank distance. This  suggests 

t h a t  o v e r a l l ,  the  low-f low vane-to-bank d is tance d i d  not increase du r ing  t h e  

one year per iod  from August 1985 t o  August 1986. 

Vane-to-bank distances were measured again on a  December 5, 1987 a e r i a l  

photo. The distances are shown i n  F igure  9. Discharge was 7.5 m3/s. The 

average o f  the seven vane-to-bank d is tances along the rock p r o t e c t i o n  i s  8.7 

m, wh i l e  t h e  o v e r a l l  average i s  8.6 m, suggest ing t h a t  o v e r a l l  t h e  low-f low 

vane-to-bank d is tance i s  s t i l l  about t h e  same as i n  1985 a f t e r  cons t ruc t ion .  

However, along a  60 m reach around t h e  middle o f  t h e  bend, a  1-2 m increase i s  

noted. 

As expected, t h e  bend immediately upstream from t h e  vaned reach cont inues 

t o  move downstream. From September 1985 t o  October 1987 the  ou te r  bank i n  t h e  

southern corner  o f  t h i s  bend re t rea ted  20-30 m, as p red i c ted  based on past 

records. This may eventua l ly  have an adverse e f f e c t  on t h e  performance o f  t h e  

vane system because i t  i s  causing (1) a  change i n  t h e  approach angle t o  the  

uppermost vanes i n  the  system and (2)  a  reduc t ion  o f  t h e  rad ius  o f  curva ture  

o f  t h e  bend and thus a  change i n  t h e  design basis.  I n  o rder  f o r  t h e  vane 
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Figure 7. Schematic Comparison of Bank Profiles 
Before and After Installation of Vanes. 





t h e  t ransverse bed slope. The maximum v e l o c i t y ,  which i n  t h e  pre-vane cross 

sec t ions  genera l l y  occurred w i t h i n  a d is tance o f  6 m from the  bank, was moved 

a t  l e a s t  18 m away from t h e  bank a t  most sect ions. Sect ion 3 i s  an exception; 

the  data from t h i s  sec t ion  g ive  r i s e  t o  concern as expla ined below. 

I n  o rder  t o  d i r e c t l y  t e s t  t h e  vanes e f f i c i e n c y  i n  e l i m i n a t i n g  t h e  secon- 

dary- f low component, f l o a t  s tud ies  were performed. P l a s t i c  b a l l s  were re leas-  

ed a t  c e r t a i n  distances from the. ou te r  bank i n  Sect ions 3 and 4 and were 

f o l  1 owed photographi c a l l  y as they moved downstream through the bend. The i r  

l a t e r a l  p o s i t i o n  was. recorded as they passed a downstream sect ion. It was 

found t h a t  the  f l o a t s  genera l l y  moved away from the bank. F igure  6 shows re-  

s u l t s  from: the  12-13 survey i n  which 5.00 f l o a t s  were t racked between 

Sect ions 3 and 2. On the average, the  f1.oa. t~ fo l lowed t h e '  paths shown dot ted  

i n  F igure  6, which i n d i c a t e s  t h a t  the  a:verage d e f l e c t i o n  angle (toward, the  

bank) was 1 e . s ~  than zero. I n  o the r  words, there  was no, secondary-flow compo,n- ! 

ent.  Without vanes, the  d e f l e c t f o n  angle would have been greater  than 10 

degrees toward the  bank., 

There was no i n d i c a t i o n  t h a t  t h e  vane system changed t h e  energy slope. 

The l o n g i t u d i n a l  slope o f  the water sur face i n  the s t r a i g h t  reach downstream 

from the  bend was measured t o  be 0.00050, which i s  about the  same as was 

measured before vanes were i n s t a l l e d .  The slope through the  bend was measured 

t o  be w i t h i n  the range 0.00065-0.00075, which i s  a l s o  about t h e  same as mea- 

sured i n  the pre-vane s i t u a t i o n  (0.00065 - 0.00070). 

Wo bank eros ion occurred between the  t ime o f  p r o j e c t  complet ion and t h e  

t ime o f  t h e  f i r s t  survey. Dur ing the May 1986 h igh  f low, t h e  top edge o f  the 

bank receded on t h e  average about one meter between Sect ions 2 and 4. Most o f  

the  eros ion  l o s s  was a t  Sect ion 3, where, p r i o r  t o  the vane i n s t a l l a t i o n ,  the  

bank prot ruded about 6 m i n t o  the  channel over a l eng th  o f  about 30 m. These 

eros ion  losses were expected, as the pre-vane bank was too  steep t o  be s tab le  

under undrained cond i t ions .  Because o f  the low percentage o f  sand and gravel  

i n  the bank ma te r ia l  i t  may take several h igh  f lows and more eros ion  be fore  

t h e  bank i s  c u t  back t o  a s t a b l e  slope and a stable,  na tu ra l  t o e  p r o t e c t i o n  i s  

formed. The 6 m p ro t rus ion  o f  the  bank i n t o  the channel developed j u s t  p r i o r  

t o  t h e  vane i n s t a l l a t i o n  when h igh  f lows caused the  bank t o  recede about 6 m 

on e i t h e r  s ide o f  the  p ro t rus ion .  The eros ion o f  the  p r o t r u d i n g  bank sec t ion  
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were on l y  5 days i n  which the dai ly-average discharge exceeded 60 m3/s. From 

J u l y  t o  October o f  1987, on the  o ther  hand, there  were 11 days i n  which the  

dai ly-average discharge exceeded 60 m3/s, which i s  very unusual f o r  a summer. 

So f a r  there has been no damage t o  the system. The r i v e r  was i c e  covered 

from mid December o f  1985 t o  mid February o f  1986 du r ing  which pe r iod  the  top  

o f  the vanes were exposed. A l l  buoys, however, disappeared dur ing  snow me1 t 

i n  February and March o f  1986, and had t o  be replaced. Loss o f  buoys turned 

o u t  t o  be a cont inu ing  problem. The vanes were submerged p r a c t i c a l l y  a l l  o f  

t h e  t ime from mid February, 1986, t o  November, 1987. 

Cross sect ions were surveyed March 20-21 and May 12-13, 1986, when t h e  

discharge was 18 percent and 58-100 percent  o f  b a n k f u l l  discharge, respec- 

t i v e l y .  Measurements were taken o f  stage, f l o w  depth and v e l o c i t y ,  surface- 

f l o w  paths, bank r e t r e a t  and water-surface slope. Table 1 i s  a summary o f  the  

pr imary data; f o r  comparison the t a b l e  a lso  l i s t s  data from the pre-vane 

surveys (From Odgaard and Lee's 1984 r e p o r t ) .  The discharge was obta ined by 

i n t e g r a t i o n  o f  the measured v e l o c i t y  d i s t r i b u t i o n ,  and the  e leva t i on  o f  the  

water sur face from cont inuous stage readings a t  a bench mark by the  b r i dge  and 

from measurements o f  the  l o n g i t u d i n a l  slope of the  water surface. 

F igu re  5 shows t h e  measured cross sect ions. The pre-vane cross sec t ions  

are superimposed f o r  comparison ( t h e  pre-vane low-f low cross sec t i on  i s  shown 

dot ted) .  

The vanes are seen t o  have produced a subs tan t i a l  reduc t i on  o f  t h e  t rans-  

verse slope o f  the  bed. For example, a t  Sect ion 2 the t ransverse slope o f  the 

bed w i t h  vanes was 0.062 a t  a near-bankfu l l  discharge o f  157.6 m3/s, whereas 

t h e  pre-vane t ransverse bed slope was more than tw ice  as b i g  (0.14) a t  a 26 

percent  lower discharge. Along the  ou te r  bank the  vanes were genera l l y  ab le  

t o  main ta in  the  bed a t  i t s  low-f low e leva t i on  and prevent  the  near-bank scour 

t y p i c a l  o f  the  pre-vane cross sect ion.  Ins tead o f  scour ing a long t h e  ou te r  

bank, t h e  f l ow  a t  most sec t ions  widened i t s  channel by removing sand from the  

i n s i d e  p o i n t  bar. For  t h e  same discharge there  i s  seen t o  have been l i t t l e  

d i f f e r e n c e  i n  the average depth i n  the channel w i t h  and w i thou t  vanes. 

As seen i n  F igu re  5, there  was a l so  a notable improvement i n  most o f  

v e l o c i t y  d i s t r i b u t i o n s ,  which, o f  course, corresponds w i t h  the reduct ion  o f  
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Figure 4. Spring 1986 Discharge Record f o r  East  Nishnabotna River 
a t  Red Oak. 





I CONSTRUCTION 

The vane system was i n s t a l l e d  between J u l y  25 and September 4, 1985, 

[Iowa Department o f  Transpor ta t ion  P r o j e c t  No. FN-34-2( 27)-21-69]. The day- 

to-day accomplishments are summarized i n  the  attached ma te r ia l .  Except f o r  

two days, t h e  water depth was l e s s  than 0.5 m throughout du r ing  t h i s  per iod.  

The c o n s t r u c t i o n  equipment (A bu l ldozer ,  a D-15 d iese l  hammer, and a 25 ton  

American 399 crane) operated from t h e  streambed; a 6-8 m wide berm was formed 

along the  bank, us ing sand from the  streambed, t o  f a c i l i t a t e  the maneuvering 

o f  t h e  equipment. The p i l e s  were d r i v e n  s t a r t i n g  a t  the  upstream end o f  the  

bend. I n  each array,  the upstream p i l e s  were d r i ven  a t  the given d is tances 

from the  bank l i n e .  The downstream p i l e s  i n  each ar ray  were d r i ven  4.22 m 

from the  upstream p i l e s  and 0.9 m c l o s e r  t o  the  bank, y i e l d i n g  an angle w i t h  

the  mean-flow d i r e c t i o n  o f  12.2 degrees. The d i r e c t i o n  o f  the  mean f l ow  was 

determined by f l o a t i n g  ma te r ia l .  I n  each array,  the p i l e  nearest the bank was 

d r i v e n  about 6.1 m, o r  tw ice  the  b a n k f u l l  f l o w  depth, from the  low-f low edge 

o f  the  water. A f t e r  complet ion o f  the p i l e  d r i v i ng ,  August 21, the  planks 

were prov ided w i t h  s t raps  and lowered i n  p lace  between the  p i l e s  (F igure  2).  

The system was prov ided w i t h  f i v e  can buoys ( f l o a t  c o l l a r  cans w i t h  i n t e r n a l  

b a l a s t )  and marked w i t h  the  " r e s t r i c t e d  area" symbol. 

The vanes between Sect ion 1 and the b r i dge  (F igure  1) were i n s t a l l e d  t o  

generate a widening o f  the  channel-cross sec t i on  under t h e  b r i dge  and t o  

reduce t h e  v e l o c i t y  a t  the l e f t  abutment. These vanes were pos i t i oned  t o  

d i r e c t  t h e  bottom c u r r e n t  away from t h e  r i g h t  bank. 

F igure  3 i s  a downstream view o f  the completed system a t  low f l ow  (3-4 

m3/s). 

V. EVALUATION 

The vane system was subjected t o  i t s  f i r s t  t e s t  i n  the spr ing  o f  1986, 

which was among the  we t tes t  on record. From February t o  June, t he re  were 22 

days i n  which the  dai ly-average discharge exceeded 60 m3/s ( a  record exceeded 

on l y  tw i ce  s ince  1973). The maximum-discharge record i s  shown i n  F igure  4. 

The sp r ing  o f  1987 was wet te r  than the spr ing  o f  1986 i n  terms o f  water vo l -  

ume. However, t he re  were fewer extreme events. From February t o  June the re  



ELEVATION 

VANE DETAILS 

TYPICAL L A T E 3 A L  
PLACEMENT 

150 290 
, , ,  

L I 

f Figure 1 .  Layout  of Vane Systeni.  
I 

3 



Figure 10. Aerial Photo of Bend on June 20, 1985 (Immediately before 
3 

Construction) Discharge = 5.5m 1s. 



Figure 11. Aer i a l  Photo of Bend on September 8 ,  1986. 
3 

Discharge = 10.2111 1s.  



F i g u r e  12. A e r i a l  P h o t o  o f  Bend on August 11, 1987. 
3 

Discharge  - 13.6 m 1s. 



It i s  f u r t h e r  recommended t h a t  a  new vane design be adopted f o r  t h e  

aforementioned add i t i ona l  vanes, as we l l  as f o r  f u t u r e  i n s t a l l a t i o n s .  I n  

recent  l abo ra to ry  s tud ies  a t  I I H R  a  design has been developed which i s  s i g n i -  

f i c a n t l y  more e f f i c i e n t  than the  design used (F igure  1). The new vane i s  a  

streamlined, three-dimensional s t r u c t u r e  w i t h  a  double-curved sur face mounted 

on a  p i l e  i n  such a  way t h a t  t h e  p a r t  o f  t h e  p i l e  which i s  above t h e  streambed 

i s  surrounded and covered by t h e  sur face o f  t h e  vane. The new s t r u c t u r e  has 

no sharp edges o r  corners and presents a  l esse r  hazard t o  rec rea t i ona l  a c t i v -  

i t i e s  on t h e  r i v e r  than does t h e  design used. The new vane may be p laced 

c lose r  t o  t h e  bank and poss ib ly  w i t h  a  lower top  e leva t i on  than t h e  present 

VII. CONCLUSIONS 

So f a r ,  t h e  data i n d i c a t e  t h a t  t h e  vane concept i s  an e f f e c t i v e  f l o w  

con t ro l  device and a  r e a l i s t i c  a l t e r n a t i v e  t o  p resent ly  used techniques f o r  

streambank p ro tec t i on ,  The design i n  t h e  East Nishnabotna R iver  bend produced 

a  reduct ion  o f  t h e  h igh- f low t ransverse  bed s lope o f  a t  l e a s t  50 percent and a  

reduct ion  o f  t h e  near-bank v e l o c i t y  of,  genera l l y ,  10 t o  20 percent moving t h e  

v e l o c i t y  maximum toward the center  o f  t h e  channel. Dur ing t h e  pe r iod  from 

September 1985 t o  October 1987, t h e  channel al ignment d i d  not  change measur- 

ably,  desp i te  several record f l oods  through t h e  channel. Overa l l ,  the  top  

edge of t h e  bank re t rea ted  on t h e  average about 2  m, w i t h  a  maximum o f  about 6 

ni near apex o f  t h e  bend. The t o e  o f  t h e  bank sliowed no subs tan t i a l  movement 

along most o f  t h e  bank. Over a  6 0 m  long reach around apex, a  1-2 m r e t r e a t  

o f  t h e  t o e  was noted. Based on past records, t h e  f loods  o f  t h i s  pe r iod  would 

have produced a  bank r e t r e a t  o f  a t  l e a s t  20 m i f  vanes had not been i n s t a l l e d .  

(The outer  bank o f  t h e  bend immediately upstream from t h e  vaned bend re t rea ted  

20-30 m du r ing  t h e  same per iod) .  The system d i d  not cause any measurable 

change i n  t h e  l o n g i t u d i n a l  s lope o f  t h e  water surface, nor i n  t h e  average 

depth f o r  a  g iven discharge. Most a l t e r n a t i v e  bank p r o t e c t i o n  techniques 

produce s i g n i f i c a n t  changes o f  both s lope and average depth. 

However, t h e  study has i d e n t i f i e d  fea tures  w i t h  t h e  technique which need 

t o  be modif ied. The design f o r  t h e  East Nishnabotna bend was based on on l y  

p a r t i a l  e l i m i n a t i o n  o f  the  secondary-flow component. The data show t h a t  t h e  



system should have been designed t o  p rov ide  f o r  a complete e l i m i n a t i o n  o f  t h a t  

component t o  p rov ide  more favorab le  cond i t i ons  f o r  t h e  forming o f  a na tu ra l  

t o e  p r o t e c t i o n  along t h e  bank and t o  make t h e  system less  s e n s i t i v e  t o  any 

unevenness i n  t h e  pre-vane bank l i n e .  A complete account o f  t h e  new design 

procedure i s  presented i n  t h e  journa l  paper by Odgaard and Mosconi (1987). 

Because o f  t h e  s e n s i t i v i t y  o f  vane performance t o  t h e  approach-flow 

angle, more vanes should have been i n s t a l l e d  a t  t h e  crossover between t h i s  and 

t h e  upstream bend t o  main ta in  the  co r rec t  approach angle t o  t h e  uppermost 

vanes i n  t h e  system, or, b e t t e r  ye t ,  t h e  upstream bend should have been s ta -  

b i l i z e d .  The l a t t e r  would have been a r e a l i s t i c  s o l u t i o n  because t h e  upstream 

bend i s  preceded by a long, near ly  s t r a i g h t  reach. 

The greatest  drawback o f  t h e  technique a t  t h i s  s i t e  i s  t h a t  the  vanes are  

exposed a l a r g e  p o r t i o n  o f  t h e  year. About 50 percent o f  the  t ime t h e  f l o w  i n  

t h e  r i v e r  i s  equal t o  o r  l ess  than 4 m3/s. The i r  exposure, o r  near exposure, 

makes them a hazard t o  users o f  t h e  r i v e r ,  p r i m a r i l y  snowmobiles, i c e  boats 

and waterc ra f t .  

The cost  (1984) o f  t h e  East Nishnabotna i n s t a l l a t i o n  was $174 per meter 

o f  bank ($53 per f o o t ) .  For comparison, t h e  1984-cost o f  a rock r i p r a p  s t r u c -  

t u r e  along a comparable reach o f  t h e  nearby Racoon R iver  by Highway 90 [Iowa 

Department o f  Transpor ta t ion  Pro jec t  No. FN-90-l(6)-21-25] was $341 per  meter 

o f  bank ($104 per  f o o t ) ,  o r  about tw i ce  t h a t  o f  t h e  East Nishnabotna i n s t a l l a -  

t i o n .  

The vane/rock-r iprap cost  r a t i o  o f  f u t u r e  bank p r o t e c t i o n  p r o j e c t s  i s  

l i k e l y  t o  be considerably l ess  than t h a t  o f  t h e  East Nishnabotna p r o j e c t  i f  

t h e  aforementioned new vane design i s  adopted. By t h e  new design, t h e  same 

degree o f  p r o t e c t i o n  can be achieved by l ess  than h a l f  t h e  number o f  vanes 

requ i red  w i t h  t h e  Fig. 1 design. Moreover, t h e  new design u t i l i z e s  on ly  one 

p i l e  per  vane, and i t s  top  e leva t i on  i s  lower than t h a t  o f  t h e  present design. 
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800 Lincoln Way, Ames, Iowa 50010 515/239-1233 

December 28, 1984 Ref. No. Montgomery County 
FN-34-2 (27) --21-69 

U.S. Army Corps of Engineers 
Rock Island District 
Clock Tower Building 
P 0 Box 2004 
Rock Island, Illinois 61204-2004 

Attn: Mr. Henry Pfiester, P.E. 
Chief, Operations Division 

Dear Mr. Pfiester: 

This letter is a request for determination of permit needs 
for a proposed research project concerning control of river 
bank erosion. 

Enclosed is a copy of a recently completed laboratory 
research project on the use of Vanes for control of river 
bank erosion. 

We are proposing to construct the prototype of the laborato- 
ry research during 1985. The proposed project is located at 
the US Highway 34 crossing of the East Nishnabotna River in 
Section 20, Township 72 north, Range 38 west at the North 
edge of the town of Red Oak, Iowa. 

The contractor may need to move some of the river bank mate- 
rial in order to build the vanes, some of this material 
could be pushed into the water along the bank. The East 
Nishnabotna River in this vicinity has moved as much as 100 
feet in a single year. Bank material that might be moved 
during the construction of the vanes would be insignificant 
when compared to that normally eroded from the river bank. 
A 1984 aerial photograph is enclosed with several previous 
positions of the river channel shown on the photograph. 

A preliminary plan of the proposed construction is included 
in the enclosures. The individual vanes will consist of two 
to four treated 3x12 planks 12 feet long and two small steel 
piles. Thd top elevation of the vanes will be about one 
foot above the low water surface. 



Page 2 
December 28, 1984 

Would you please let us know if a permit for this con- 
struction is required from your agency. 

If you have any questions or wish to discuss the enclosures 
please contact Mark Looschen of this office (515)239-1423. 

Sincerely, 

Donald K. Schulze 
Acting Bridge Engineer 
Bridge Design 

D K S : M F L / ~ ~ ~  
enclosure 
cc: Iowa Conservation Comm 

Iowa Dept. of Water, Air & Waste Mgt. 



800 Lincoln Way, Ames, Iowa 50010 5151239-1233 

December 28, 1984 Ref. No. Montgomery County 
FN-34-2 (27) --21-69 

Iowa Department of Water, Air & Waste Mgt. 
Wallace Building 
E. 9th and Grand 
Des Moines, Iowa 50319 

Attn: Mr. Jack Riessen 
Flood Plain Permits 

Dear Mr. Riessen: 

This letter is a request for determination of permit needs 
for'a proposed research project concerning control of river 
bank erosion. 

Enclosed is a copy of a recently completed laboratory 
research project on the use of Vanes for control of river 
bank erosion. 

We are proposing to construct the prototype of the laborato- 
ry research during 1985. The proposed project is located at 
the US Highway 34 crossing of the East Nishnabotna River in 
Section 20, Township 72 north, Range 38 west at the North 
edge of the town of Red Oak, Iowa. 

The contractor may need to move some of the river bank mate- 
rial in order to build the vanes, some of this material 
could be pushed into the water along the bank. The East 
Nishnabotna River in this vicinity has moved as much as 100 
feet in a single year. Bank material that might be moved 
during the construction of the vanes would be insignificant 
when compared to that normally eroded from the river bank. 
A 1984 aerial photograph is enclosed with several previous 
positions of the river channel shown on the photograph. 

A preliminary plan of the proposed construction is included 
in the enclosures. The individual vanes will consist of two 
to four treated 3x12 planks 12 feet long and two small steel 
piles. The top elevation of the vanes will be about one 
foot above the low water surface. 



Page 2 
December 28, 1984 

Would you please let us know if a permit for this con- 
struction is required from your agency. 

If you have any questions or wish to discuss the enclosures 
please contact Mark Looschen of this office (515)239-1423. 

Sincerely, 

Donald K. Schulze 
Acting Bridge Engineer 
Bridge Design 

DKS:MFL/~~~ 
enclosure 
cc: Iowa Conservation Comm 

Corps of Engineers 



800 Lincoln Way, Ames, Iowa 50010 515/239-1233 

December 28, 1984 Ref. No. Montgomery County 
FN-34-2 (27) --21-69 

Iowa Conservation Commission 
Wallace Building 
E. 9th and Grand 
Des Moines, Iowa 50319 

Attn: Mr. Roy Downing 

Dear Mr. Downing: 

This letter is a request for determination of permit needs 
for a proposed research project concerning control of river 
bank erosion. 

Enclosed is a copy of a recently completed laboratory 
research project on the use of Vanes for control of river 
bank erosion. 

We are proposing to construct the prototype of the laborato- 
ry research during 1985. The proposed project is located at 
the US Highway 34 crossing of the East Nishnabotna River in 
Section 20, Township 72 north, Range 38 west at the North 
edge of the town of Red Oak, Iowa. 

The contractor may need to move some of the river bank mate- 
rial in order to build the vanes, some of this material 
could be pushed into the water along the bank. The East 
Nishnabotna River in this vicinity has moved as much as 100 
feet in a single year. Bank material that might be moved 
during the construction of the vanes would be insignificant 
when compared to that normally eroded from the river bank. 
A 1984 aerial photograph is enclosed with several previous 
positions of the river channel shown on the photograph. 

A preliminary plan of the proposed construction is included 
in the enclosures. The individual vanes will consist of two 
to four treated 3x12 planks 12 feet long and two small steel 
piles. The top elevation of the vanes will be about one 
foot above the low water surface. 

Would you please let us know if a permit for this con- 
struction is required from your agency. 
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December 28, 1984 

If you have any questions or wish to discuss the enclosures 
please contact Mark Looschen of this office (515)239-1423. 

Sincerely, 

Donald K. Schulze 
Acting Bridge Engineer 
Bridge Design 

DKS:MFL/dlt 
enclosure 
cc: Iowa Dept. Water, Air & Wast Mgt. 

Corps of Engineers 



Iowa Department of Transportation 
800 L i n c o l n  Way, Ames, Iowa 50010 515-239-1626 

March 5, 1985 Ref. No. : Montgomery County 
FN-34-2(27)--21-69 

Dr. Jacob Odgaard 
Iowa I n s t i t u t e  o f  Hydrau l ic  Research 
U n i v e r s i t y  o f  Iowa 
Iowa City, Iowa 52242 

Dear D r .  Odgaard: 

You a r e  i n v i t e d  t o  a t tend a p u b l i c  i n fo rma t ion  meeting on Tuesday, 
March 19, 1985, between 1:00 and 2:00 p.m., i n  the  Iowa Department o f  
Transpor ta t ion 's  Construct ion Residency O f f i ce ,  1903 Broadway, Red Oak. 
Iowa DOT s t a f f  w i l l  be a v a i l a b l e  t o  discuss a highway research p r o j e c t  
i n v o l v i n g  the  i n s t a l l a t i o n  o f  submerged vanes t o  prevent  r i v e r  bank 
eros ion,  and the  Department's proposal t o  i n s t a l l  s i m i l a r  vanes i n  t h e  
East Nishnabotna R iver  near Red Oak. Th is  i s  the  f i r s t  t ime t h i s  
method o f  bank eros ion  c o n t r o l  has been attempted and i f  successful  i t  
w i l l  come i n t o  more common use. 

In fo rmat ion  r e l a t i v e  t o  the  proposed meeting i s  a v a i l a b l e  from M r .  Van 
Snyder, D i s t r i c t  Engineer, Iowa Department o f  Transportat ion,  U.S. 71 
and 6, Post O f f i c e  Box 406, A t l a n t i c ,  Iowa 50022, telephone 
712-243-3355, o r  M r .  Mark Looschen, O f f i c e  o f  Br idge Design, Iowa 
Department o f  Transportat ion,  800 L i n c o l n  Way, Ames, Iowa 50010, 
telephone 515-239-1423. 

GLH/acb 
cc: Van Snyder 

Mark Looschen 

W i l l i s  Youel ls 
O f f i c e  o f  R igh t  o f  Way, Iowa DOT 



Iowa Department of Transportation 
800  L i n c o l n  Way, Ames, I o w a  50010  5 1 5 / 2 3 9 - 1 4 2 3  

May 8 ,  1 9 8 5  R e f .  No. M o n t g o m e r y  Co, 
F N - 3 4 - 2 ( 2 7 ) - - 2 1 - 6 9  

D r .  A .  J .  D d g a a r d  
I n s t i t u t e  o f  H y d r a u l i c  R e s e a r c h  
S t a t e  U n i v e r s i t y  o f  I o w a  
I o w a  C i t y ,  I o w a  52242  

D e a r  D r .  O d g a a r d :  

T h i s  l e t t e r  i s  t o  i n f o r m  y o u  t h a t  a  p r e - b i d  c o n f e r e n c e  has  
been  s c h e d u l e d  f o r  t h e  submerged  v a n e  p r o j e c t  on  t h e  N i s h n a -  
b o t n a  R i v e r  a t  Red Oak. 

The c o n f e r e n c e  w i l l  b e  a t  10:OO A M  on  May 30 ,  1985,  i n  t h e  
T r a i n i n g  Room i n  t h e  Ames O f f i c e  o f  t h e  I o w a  D e p a r t m e n t  o f  
T r a n s p o r t a t i o n .  

I n  o r d e r  t o  b e t t e r  r e s p o n d  t o  q u e s t i o n s  t h a t  m i g h t  b e  a s k e d  
b y  p r o s p e c t i v e  b i d d e r s  we a r e  r e q u e s t i n g  y o u r  p r e s e n c e  a t  
t h e  p r e - b i d  c o n f e r e n c e .  

A s e t  o f  f i n a l  p l a n s  i s  e n c l o s e d  f o r  y o u r  i n f o r m a t i o n .  

P l e a s e  c a l l  me a t  ( 5 1 5 ) 2 3 9 - 1 4 2 3  i f  y o u  n e e d  a n y  a d d i t i o n a l  
i n f o r m a t i o n .  

M a r k  L o o s c h e n  
B r i d g e  D e s i g n  

M F L : d l t  
e n c l o s u r e  
c c :  G .  C a l v e r t  

W .  L u n d q u i s t  



BOX 98, Red Oak, 1A 51566 712/623-4951 

June 28, 1985 Ref. No. FN-34-2(271--21-69 
Montgomery County 
Structure 
Contract No. 24457 

Capital Construction Company 
P.O. Box 168 
Logan, 1A 51546 

Gentlemen: 

, Thts letter is to conftrm July 8, 1985 as the pre-construction 
conference date on the above referenced project. 

The conference will begtn at 10:30 A.M. and will De held in the 
Resident Construction Engineer's Office located at 1903 Broadway In 
Red Oak. 

It ts our understanding that work wll l probably begin on the project 
sometlme during the week of July 8th. 

Thank you. 

Very truly yours, 

Res ldent ~onstiuct ton Eng t neer 

WGB: JDT:h 

cc: Dr. Jacob Odgaard, Institute of Hydraultc Research, Iowa Ctty, IA 
Ken McLaughlin, Construction Engineer, IA COT, Ames 
George Norris, Information 8 News, IA DOT, Ames 
James Klein, Dtstrlct Construction Engineer, 1A DOT, Atlantic 
Willlam A. Lundquist, 8rfdge Deslgn, IA DOT, Ames 
Vern Marks, Materials Inspection, 1A DOT, Ames 
Ken Pesch, District Matertals Engtneer, IA DOT, Atlantic 
George tteaberlln. Resident Maint. Engineer, IA DOT, Shenandoah 
Lieutenant Schiebler. Iowa Highway Safety Patrol, Atlantlc 
RC Flie 



PRE-CONSTRUCTION CONFERENCE FN-34-2(27)--21-69 
HELD AT: Red Oak R.C.E. Office Montgomery County 
DATE : July 08, 1985 Structures 
TIME: 10:30 A.M. Contract No. 24457 

The conference opened with the introductions of the fol lowing persons 
who were In attendance. 

Philip K. Duvall. President, Capital Construction Company, 
Logan .............. 712/644-2840 

Dr. A.J. Odgaard, Assoc. Prof., University of lowa, 
Iowa City. .......... 319/353-4194 

William G. Burgan, Resident Construction Engineer, 1A DOT, 
Red Oak ............. 712/623-4951 

Jerry Dickinson, News & Information, IA DOT, Ames.. .... 515/239-1667 
Ken Pesch, District Materials Engineer. IA DOT, 

Atlantic ............ 712/243-3357 
Dick Smith. Research Tech., IA DOT, Ames.. ............. 515/239-1392 
James Klein, District Construction Engineer, IA DOT, 

Atlantic ............ 712/243-3355 
Robert Foster, CT-1, IA DOT, Red Oak.. ................ .712/623-4951 
John Tebrinke, CT-2, IA DOT, Red Oak.. ............... ..712/623-4951 
The formal presentation was given by Robert Foster and will become a 
part of these minutes. 

The project location was given as follows: on US 34 just West of Red 
Oak at the East Nishnabotna River. 

Robert Foster will be the project inspector for the lowa D.O.1 

The project supervisor for Capital Construction Company will either 
be Mr. Bosworth or Mr. Loeffplholz. Either person is authorized 
to sign pay vouchers. 

Mr. Philip Duvall is the company E.E.O. Officer. 

There will be no sub-contractors on this project. 

Anticipated Work Starting Dates: 

Mr. Duvall said they will start work this week if the required 
material is delivered to the project. 

Mr. Duvall estimated it will take 20 working days to complete the 
project. The normal working day wi l l be 9 hours and Saturday work 'is 
not anticipated. 
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Specified Workinn Period: 

The contract has 25 working days with September 13, 1985 as a 
specified completion date. 

Stanin9 Schedule Sequence Of Operations: 

Contractor plans to start at the up stream end and work down stream. 
He plans on completing at least two sets of vanes per day. 
Mr. Duvall said they are going to attempt to run his crane in the 
stream bed and will not have to build ramps into the river unless the 
stream bottom will not support the crane. 

Construction Staking Requirements: 

Mr. Burgan said the D.O.T. will stake each inside vane and adjust 
alignment accordingly. 

Dr. Odgaard suggested the distance to the inside vane should be 
measured from the low water edge. The spacing between the vanes will 
be as shown on the plans. Dr. Odgaard also recommended the 
down stream ends of the vanes in the river bend be offset two feet 
and the down stream ends of the vanes upstream be offset three feet. 

Dr. Odgaard also stated it would be permissible to install the inside 
vanes up to 23 feet from the low water elevation. The lateral 
distance of 12 feet between the vanes should be maintained. 

The plans do not indicate a distance from the river bridge to vane 
location No. 1. Dr. Odgaard said scaling the distance as shown on 
the plans from the river bridge to location No. 1 will be sufficient. 

Source Of Materials: 

Mr. Duvall said he will submit his material sources in the near 
future. 

Mr. Duvall asked Mr. Pesch if he would supply him with a list of 
approved sign manufacturers. Mr. Pesch said he would. 

Equipment Be Used: 

A 25 ton American 399 crane and a D-12 or 0-15 diesel hammer will be 
used. 

Si sni ng And Barricades: 

Hr. Duvali said they would not be working on US 34 except when they' 
are installing the overhead sign assembly on the South side of the 
bridge. Mr. Duvall stated they would utilize the proper signing 
layout whenever they are working on US 34. 
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It was determined by Mr. Burgan and Mr. Klein that the "Caution 
Piling In River Channel Next 1/2 Mile" warning signs must be 
installed before beginnic~g the submerged vane construction. 

Buoy locations were discussed. Mr. Burgan noted that the buoy 
position at location 13 as shown on plan sheet 13 of 13 seems to be 
in error. Mr. Burgan said it looks as if the buoy should be 
positioned at the up stream end of the vane rather than the down 
stream end as is shown. The up stream end protrudes 2 '  to 3' further 
out into the river than the downstream end. This buoy position 
change was confirmed by the Central Construction Office after the 
pre-construction conference concluded. 

General Construction Items: 

Mr. Duvall asked what type of buoy moving device would be preferred. 
It was agreed that a 1/2  inch chain would be used. 

The piling penetration requirement was discussed. Mr. Duvall said he 
is going to use a crib to keep the piling aligned properly. 

Mr. Burgan stated the buoys should be on for boat traffic protection 
while work is in progress. Panel barricades with low intensity 
lights may also be used. 

Mr. Duvall asked if it is necessary to maintain the piling web and 
flange alignment as is shown on the plans. 

Dr. Odgaard said the alignment should be as shown. 

A certified welder will be used for the required project welding. 

It was noted that the final coat in the paint system under the 
general notes on plan sheet 3 of 13 may be a commercial grade of 
bright canary yellow semi-gloss enamel. 

Mr. Dickinson said he would like to video tape the different 
sequences of the vane construction. Mr. Duvall said he expects 
to complete at least two vane locations per day so any day they are 
placing the vanes the full sequence could be taped. 

The water elevation at the bridge was 1012.27 the morning of the pre- 
construction conference. 

Mr. Duvall explained the type of pile points he is going to use on 
the piling. 

It was mentioned that th$ contractor is to furnish 20 - 3"x12" planks 
with retaining bands and store them in the Iowa D.O.T. Maintenance 
Yard at Red Oak. 
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It was noted that any planks that have to be field cut to facilitate 
installation and the field drilled bolt holes shall be given two 
coats of hot creosote oil before the retaining band and 3/4" bolt are 
in position. 

It was noted that the lighting for the overhead sign on the bridge is 
to be done by others. Mr. Klein said he will check on who and when 
this lighting will be done. 

Fresuency Of Estimate Vouchers: 

Mr. Duvall requested a pay voucher at two week intervals. 

Mr. Duvall submitted his company's written safety policy and E.E.O. 
Statement of Compliance. 

The required postings were given to Mr. Duvall. 

There being no further discussion the conference was adjourned at 
12:oo. 

cc: James Klein. District Construction Engineer, IA DOT, Atlantic 
Jerry Dickinson, News 8 Information. IA DOT, Ames 
Dr. A.J. Odgaard, Assoc, Prof. University of Iowa, lowa City 
Vern Marks. Materials Inspection. IA DOT. Ames 
Ken HcLaughlin, Construction Engineer, 1A DOT, Ames 
Ken Pesch, District Materials Engineer, IA DOT, Atlantic 
Capital Construction Company, Logan, IA 
U.S. Army Corps of Engineers, Rock Island, IL 
George Heaberlin, Resident Maint. Engr., IA DOT, Shenandoah 
Lieutenant Schiebler, lowa Highway Safety Patrol, Atlantic 
Robert Foster. IA DOT. Red Oak 
RC FIle 
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CONSTRUCTION SCHEDDLE 

Task 

Cleared bank t o  provide access  t o  r i v e r .  Welded p i l e  points .  

Completed access  road t o  loca t ion  34. 

S t a r t e d  p i l e  d r i v i n g  a t  upstream end. 

No work due t o  high water.  

Drove f o u r  p i l e s  i n  l o c a t i o n s  28 and 29, and two i n  loca t ion  
30. (Delivery of hardware delayed).  

No work i n  t h e  morning due t o  r a i n ;  p i l e  d r i v i n g  continued i n  
the  af ternoon,  

Drove p i l e s  i n  seven loca t ions ;  p i l e s  i n  l o c a t i o n  33 had t o  be 
extended t o  achieve f i v e  foot  pene t r a t ion  i n  t h e  s h a l e  layer ,  

Completed p i l e  d r i v i n g  i n  l o c a t i o n s  26 through 34. 

Drove p i l e s  i n  l o c a t i o n s  24 and 25. (P ro jec t  was v i s i t e d  by 
Warren J. Mellema, U.S. Army Corps of Engineers,  Missouri River 
Division) .  

Completed access  ramp a t  l oca t ion  13 and sand road from loca- 
t i o n  13 t o  15. One p i l e  was dr iven  a t  l o c a t i o n s  14 and 15, and 
t h r e e  a t  l o c a t i o n  13. 

Completed p i l e  d r i v i n g  a t  l oca t ions  13 and 14. Two p i l e s  were 
driven a t  l oca t ion  15. 

Completed p i l e  d r i v i n g  i n  loca t ion  15 (pene t r a t ion  i n  shale:  
4.46 f t ,  3.46 f t ,  5,36 f t ,  3.66 f t ,  3.96 f t ,  and 4.46 i t ) .  
Five p i l e s  were d r iven  i n  loca t ion  16 (penet ra t ion:  3.33 f t ,  
9.23 f t ,  4.03 f t ,  9.63 f t ,  and 8.53 f t ) .  

Completed p i l e  d r i v i n g  i n  loca t ions  16 and 17. Three p i l e s  
were dr iven  i n  loca t ion  18. 

Completed p i l e  d r i v i n g  i n  loca t ions  18, 19 and 20. 

Completed p i l e  d r i v i n g  i n  loca t ions  23-25, and i n  l o c a t i o n s  13- 
20. 

Completed p i l e  d r i v i n g  i n  loca t ion  12. 

Completed p i l e  d r i v i n g  i n  loca t ions  10 and 11. 



8/15/85 Completed p i i e  d r i v i n g  i n  l o c a t i o n s  9 and 8. 

8/16/85 Completed p i l e  d r iv ing  i n  l o c a t i o n s  7 ,  6 ,  and 5. 

Completed p i l e  d r iv ing  i n  l o c a t i o n  4. 

Completed p i l e  d r iv ing  i n  l o c a t i o n  3.  

Completed p i l e  d r i v i n g  i n  l o c a t i o n s  2 and 1. Placed ho le s  i n  
p i l e s  f o r  anchor p l a t e  bo l t s .  

Placed ho le s  i n  p i l e s  f o r  anchor p l a t e s ,  and bands on t h e  
planks. 

Placed holes  i n  p i l e s  f o r  anchor p l a t e s ,  and put  bands on 
planks. Applied primer coat  t o  the  top one foo t  of t h e  p i l e s  
i n  loca t ions  1 through 16. 

Placed planks i n  loca t ions  15 through 23.  

Placed planks i n  l o c a t i o n s  1  through 14. 

Placed planks i n  loca t ions  24 through 34. 

No work 

Completed pa in t ing  of primer coa t ,  s t a r t e d  pa in t ing  of interme- 
d i a t e  and f i n a l  coa t .  

Completed a i l  pa in t ing  work. Cleaned up p ro jec t  s i t e .  (Signs 
were i n s t a l l e d  a t  a  l a t e r  da te) .  

P ro jec t  was declared completed. 

CONSTRUCTION SUMMARY 

P i l e  d r i v i n g  

Placing of planks 

Holes f o r  anchor p l a t e s  and bands 

Pain t ing  

Clearing f o r  access  and cleanup 

18 days 

3 days 

2 days 

2 days 

3 days 



Box 98, Red Oak, IA 51566 

October 04, 1985 Ref. No. FN-34-Z(27)--21-69 
nontgomery County 
Structure 
Submerged Vanes 
Contract No9. 24457 

Subject: NCROD-S-070-0x6-1-13176N 

Department of the Army 
Rock Island District Corps of Engineers 
Clock Tower Building-P.O. Box 2904 
Rock Island, Illinois 61204-2004 

Attention: Henry G .  Pfiester 

Dear nr. Pf iester: 

Please be advised the above referenced project was completed 
October 03, 1985. 

If you need further information, please contact this office. 

Thank you. 

Very truly yours, 

A' 
William G .  Burgan 
Resident Construction Engineer 

cc: Van R. Snyder, District Engineer, iA DOT, Atlantic 
William A. Lundquist, IA DOT, Ames 
George Calvert, IA DOT. Ames 
Robert J. Koke, P.E., U.S. Environmental Protection Agency 
Larry J. Wilson, Director, Iowa Conservation Cmisslon 
Dr. Jacob Odgaard, Institute of Hydraulic Research 
RC File 



The University of lowa 
lowa Qty, lowa 52242 

US A 

lnstltute 01 Hydraulic Research 
Telephone (319) 335-5237 
Telex 756569 
Bltnet ID AEGCRAPAOt'UIAMVS 

27 July 1987 

Mr. Vernon #Marks 
Research Englneer 
Vater ia ls  Research 
Iowa Departinent of Transpor ta t~on  
800 Lincoln Way 
Ames, lowa 50010 

Subject: Construction and Evaluation of Submerged Vanes fo r  St ream Control; HK-274 

Dear Vernon: 

Wit11 reference t o  the  recornmendations in iny progress report  on the  Nishrlabotria 
installation, and t o  your l e t t e r  of Febraury 16, 1987, I hereby submit a proposed layout of 
additional vanes for fur ther  stabilization of the  bank. As I mentioned in rny progress 
report ,  our d a t a  indicate tha t  t h e  efficiency of the  present system has been reduced due 
t o  the significant movernent of the  bend upstream frorn t h e  systern. The flow is now 
approaching t h e  uppermost vanes in the  systern at an angle of a t t a c k  of less than ze ro  
(more than 15 degrees less than t h e  design angle), which i s  about t o  cause a flanking of 
t h e  system and t h e  creation of a channel between the  vanes and the  bank. In the  design 
of the  present systern, not enough a t tent ion was paid t o  stabilizing t h e  approach condi- 
tions t o  the  system. Consequently, I recommend t h a t  you install an additional 8 vanes at 
the  crossover t o  genera te  a change in t h e  approach condition back t o  t h a t  of t h e  1985 
channel. To amel iora te  t h e  problems which a n  increased dis tance between t h e  vanes and 
t h e  bank may hvae caused, 1 also urge you t o  install 8 additional vanes in the  middle par t  

I of the  curve a s  indicated on t h e  a t t ached  sketch. My proposed layout is  based on t h e  use 
of a new vane' shape which we have found t o  be more  than twice  as e f fec t ive  as t h e  
preserit vane. Mr. Lars Mill of Iowa Hydraulics Consultants (IHC) ((319) 354-0064) can  
give you details  about cos t  and installation of these  vanes, which a r e  being marketed 
through IHC. 

Please feel  f r e e  t o  call  rne about this proposal. I shall be  happy t o  assist you in 
r e c t ~ f  ying t h e  problems. 

Sincerely, 

A. J a c o b  Odgaard 
Associate Professor 

AJ0:kn 
cc: Lars Hill 

J.F. Kennedy 
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