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[Physical Changes Due to Navigation
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quantifiable,
measurable, No Changes

and predictable
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[Spacific Changes and Their Eﬁems]

I

No additional
action is needed

Velocity Sediment
i Prop. Wash Wave
Turbulence goncen(ratucn P- brams
. Flow through rawdown
Shear Resuspension Propellor
Pressure Turbidity
Larvae Food Sources Mortaliy Larvae
Growth Rate Choking of A Macrophyte
Food Sources Animals Rs;uspenston Bed
Mussel Beds Development of of Eggs Fish g9
Oisorientation Macrophyte Beds Shore Dwelli
of invertebrates Population re Dwalling
Decrease Invertebrates.
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Aquatic Beds Erosion

L Management Dscisions J
l

) 2) 3 4)
Reduce Speed sa":u‘:s M Same as (1) Same as (1), (2),
and (3) plus
Conling Traffic
" Protect
within the Protect
Main Channel Macrophyta Beds Shoreline

Reduce Wave

Action Stabilize Shores

Reduce Horse
Power

Aeduce Size Control Seasonal

Movement

% 5. ol ofst
HeE

25l g Bt A MEYek

56

U S FHE(1990)2 F&Fo] H 19 A
A Ao mAlE FEE AL B4, u17}6}71
Azt F 168k AFATE FH3te AL Al
ket k. o]FL F 20| 453 upe} {:EC}

3. alAlAIEIZ e F20| £EMAIHo|
AE 2218 o8

u| A A 972} dE]eo
FAAA )3
Vet AEBAE
Bol FAAAT 2NN S ok 27 5
= ool % B4 9% W A% % By
Qbe) ROl YalwolF sANATLe F
Agk Agee 17 5o HAE 5, i, AL
o 5o EeH¥e 549 ®istE #d%elA AS
sgon, olsh Waslel & f5234 452
BAstga E3 AEH AW A A (Geographical
Information System)& o]&3la] A& FAT
2 paga o AnEe $EHAA B4 T
&t

A Al g A
& BEAHAAN F4% F

1ol & Ha gl
Rk

l

apr e

ﬂll

o} 7l

% FEAY TE X

BE 24T A4, #5459 FAe 3UF 2Ee
R oA A5ae) $Nes BEE & 9
2ol ¥ A (Seoet Bhowmik, 1991a). o] 9]
ArEl Fel= 17 6ol FolA wiel gom, 1
Y 69l R AN (FENHE) wE {49 3

BERRER S



.........................................................

H2 F2 I8 ME

ojAlAlmIZe] F2o0| tMEH| 0|XlE S

AP oA 2} 217712 3 |

1 FeEHol offt Sa|xel @ 5
2. F2EYH0| SYSIT L iR FAH DiXls F& =) 5 3,080
3. Z2E#0| 7 X010 0lxl= ¥ M/ EE 4 888
4. =5z L BT A MAlste MEVHRON OIxls HE B/ EHE 3 405
5. Z2S#0| =Xl O|Xs SeIH/ M2 Ht szt 5 3,781
6. =515 U St Ao MAlahs oﬁvwoﬂml nixls g = 5 842
7. FREH0| o5t SAMSIE 1FL| YDt KB Oixs B AL H| 2 125
8. F2EH0 2Ft RRAPI HESMAS0 0|Xls I MM/ EE 7 611
9. =SS0l 25t TI2H0| CHESMAIR Olxl= got szt 5 234
10. FREH0| StA7 [Ho| MABH: e FHFM4S0 0jxls B8 (&8 5 545
1. Z2E80] 0|54 SMol| 0lxl= F& iz 3 91
12. Z2E80| 25t MCtD T E7P7F R B0 0lXle HEF | AEA/HE 1 202
13. Z2EH0( 010l DRl F& ESN 4 59
14 =280 oF BT W RFAF B7D} 01R2| MR DXl FE | HEA 1 130
16, =20l 2t X222 T1EH 8 2,600
16. F2AILHE ?IBF SHAHL AT 3 550
Ldtara|d| 9 2,500
A 9 21,268

5,045

ol
Q?".’.
2

EE ol ZAIFHTE. AdsbdA o] 4
o wg By 4Fge T A=
838t FFAAR ) gt FA o) AAF
T7F Badich. 2y 29 EAS £FAAA
FAA FI=e BE F5F FEFRA At
3oz BYFE= GF To= A F8% FF
A2 7Fo] dFoz ZEaE. old
g ahde] EEt AF S AR, 54, &
e 2y EEW , AF 2 2z 5F, o4&, 7t
= 23A9 %‘8.5]' FEMAHZA ] 75g
ZEa Qlt}. oleh g shd Pk FAEY A
& A 4Eo] Aeta glon, A& AT /7
£ AAFE T 3k, ofd
s + 3l A z-8hH,
T FEnT HolE 78 & Ue IS AT
g1t} Seo9t Bhowmik(1991b)2 ulAlA|T] 7} 9
Al 139 poole] #5432 F4& 45t skA
o A&, 23 A=, 3" 2R

N
ofy F—}o

N2 o
>
g =

sl

EA FE

& 17
zr

rulo —{m

\__"I
_—-J—
M O

(=]

F20% B3R 19965 6H

T % ARARE AASYY. T2
EdozA FeFRe HTEL 894 fi,
& 7839 ft, 34 39.4 %ol 734 3
A TE 1.072 ekttt

a¥ 7 AN E G deleo| Bl f&,
W, AL B T FedAdd AsE A
A SN M 2yzort. FEHHLS
2ol AN Ao, AL Hies
Tsk] fate] 3 AHAA oF 25 F=of 7t

Lo
o

= VI
~ M o
1]

£

$o ASHUAL. 45 2 URE BRE AN
&A=z 23sgom, ARE Ponar AA7]2

AHEL, FHAbE S AZE A1 € ¥
2 AjFsle AHE AR FEE FAHEA A
A EREA. B 9 Fs WA A
FAAZ ZAEAt. 4 F& A9 T3] gl
= 87 AE (ambient data) & 37|17t 2489
on, Ayt F3o] dojd Holl= FANEE o
A 38T 2" 8& Azt ©hE 4] W3

ul
=

57



2....l.v.17..ﬁ‘..-1-
vV = a (2x AW-1) (2¢/W+1) exp(-b 2x'/W)

L

R A R BV
-1 -0.5 0 0.5 1
2x''W

O3 6. OjA|A|T|Z % Y2|o|Ze| MO YYUS

KAEZ (2R : Seo2} Browmik, 1991)
0.6 T — T Y T T
051" upst “:\?AMNCE‘I b
ron; ay 18 1989

L L A I 3

3 1
120 25 730 735 740 745 750
TIME, minutes

38 8 2ololM EHE RS HsH(AUR:
Bhowmik I} Mazumder, 1990)
o] A& =AF Folx, 1Y 9= BF 2 dAd
o] WsE =AR Zoln, 19 102 A|Ztel
RfAle) FE HaE AR Rolth drIA u
sEue] BRAROIL, v Wueel YR
It ol aelN Aut Bao] Woid we|
, 283 RHAY w20t FEERA EL
& = gtk AurEgAl §&0 JHA
7he 2% 4o] BAIF vhe} Qo) WuteE
o]8F HE-F(return current)ol] <3 Ho =g
QE]SdSLDi(Mazumderet al,, 1993), &4} =
£o] F7ke +9lMs, ARF, Toin W B
o g oz FHHAG. 2T oleld FHA

o

oo
N ;ﬁ

2 dr o do Az ooff v
o

L
o

58

)

Shorstine =

r'.‘: (YN Gy Sk pabipt

Barpe1ow can move
" eriher hraciion

a8 7. HEIM 2|8 Xig &3 e
(218 : Bhowmikd} Payne, 1990)

o McEver's Island Site

T L] ¥ T T
() Longltudinal Net Velechty (u") M‘.ﬂm’
0 4

ILLUINE
02 Downstream
May 18, 1989

0.06
0.04

viimsgY)
o

-0.02

T T T
lc} Raynoids Stress (-pu'v')

Mpbas Al
iind

0.4

- pu’ v INm?Y)

0.8 -

.21 -

1414 1422 1430 1438 1446
TIME

J8 9. E|eolHoliM FHE R
£ : Mazumder et al, 1993)

. ek gsh(el

BEDKRIFSEE



.........................................................

———- Station 81 a1 0.30 m
above the river bed
190f —— Station B2 81 0.6t m
abave the river ded
~—8— Siation 8) a1 1.22 m

above the river dbed
t70

CONCENTRATION, mg/
Y
o

13:00 14:00 15:00 16:0C

210

——Q~— Station Al at 0.30 m above the river bed

——tr— Statiorr A2 at 0.76 m above the river bed
190

CONCENTRATION, mpt
I
o

130 E]
110 = L - g .
13:00 14:00 15:00 16:00
TIME OF DAY
38 10. F2Mdoll 28t £{A 3% HSHUR  Xie
et al, 1993)

FEY Frle HAdte] AFHEgezr e3Y s}
slFdgto 2 3% wrurl 34 dojus Ren
B Hh(Xia et al.,, 1994).

4. ZAAte| 2

2 e YAl ul= defxeolR £ad AT A
Al Aoz FFY 9] (1990~1991) o) £
I EQlo]l A&HYY FAqs dvge o
Pd A9 YRE Fug AYULh. ¥ uEg 9
3t REE LT F ULEE vEEld & dejx
o]F AT Lol ZAAE =Y.

F29% H3 1996F 6AH

ojAlAlmiZ el F20] stMEHol o|xl= Y

& #

Kl
Ho

Bhowmik, N.G., 1993, “Effects of Natural and Man
-Made Events on the Land-Water Interfaces of
Large River Basins,” Wetlands and Ecotones,
National Institute of Ecology, New Delhi, India,
101-122.

Bhowmik, N.G., and Mazumder, B.S., 1990, “Physi-
cal Forces Generated by Barge-Tow Traffic
within a Navigable Waterway,” Proceedings of
1990 National Conference on Hydraulic Engineer-
ing, ASCE, 604—609.

Bhowmik, N.G., and Payne, B.S., 1990, “Techniques
for Studying the Physical Effects of Commer-
cial Navigation Traffic on Aquatic Habitats,”
Technical Rep. EI-90-10, US Army Corps of En-
gineers, Washington, DC.

Mazumder, B.S., et al., 1993, “Turbulence in Rivers
due to Navigation Traffic,” J. of Hydraulic Engi-
neering, ASCE, 119(5), 101-122.

Seo, L.W., Bhowmik, N.G., 1991a, “Classification of
Aquatic Areas of Three Polls in the Upper Mis-
sissippi  River System,” Interim Rep., Illinois
State Water Survey, Champaign, IL.

Seo, I.W., Bhowmik, N.G., 1991b, “Velocity Distribu-
tion of the Illinois and Mississippi Rivers, ” In-
terim Rep., lllinois State Water Survey, Cham-
paign, IL.

US Army Corps of Engineers, St. Louis District,
1990, “Plan of Study for Navigation Effects of
the Second Lock Melvin Price Locks and Dam,
" St. Louis, Missouri.

Xia, R., et al., 1994, “Temporal and Spatial Varia-
tions of Suspended Sediment Concentration
During Navigation Traffic in a Natural River,”
Proceedings of 19904National Conference on
Hydraulic Engineering, ASCE, 1131-1135.

59



