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A
Air admission at culvert filling valves, 8-19, 9-8,
9-26
Arkansas River, 8-2 (see also Dardanelle Lock and
Dam; Robert S. Kerr Lock and Dam;
Lock and Dam 17, Verdigris River)
additional contraction, 10-3
cofferdams, 8-32
construction sequence, 10-2, 10-3
cutoff, typical, 10-11
dikes, typical system, 10-10
dredging, 10-2
initial dredging, 10-3
maintenance dredging, 10-3, 10-4
annual volumes, 10-12
cumulative volume, 10-4
function of discharge, 10-14
policy, 10-4
Pool 2, 10-3, 10-4
hinged pool operation (see Hinged pool
operation)
locks, 8-22, 9-2
costs, 11-3
discharge manifolds with baffles, §8-51
navigation dams, 7-1
navigation project, 10-10, 10-11
project plan, 10-11
pool characteristics, 10-3, 10-4
sediment load, 10-2
spillway piers, 7-5
submerged dikes in upper lock approach, 9-2

B

Barkley Lock, 8-16
Bay Springs Lock, Tennessee-Tombigbee
Waterway, 8-7, 8-23, 8-55, 9-6, 9-7,
9-8
canal surge, 9-7
construction, 8-34

downstream canal design, 9-7
emptying time, 9-7
filling time, 8-23, 8-24
floor culverts, 8-23
hawser stresses, 8-23, 9-7
intake design, 9-8, 9-25
layout, 9-21

lock emptying time, 8-23, 9-7
outlet system, 9-7
valve opening time, 9-7
vortex action, 9-8

Bottom longitudinal floor culverts (see Longitudinal

floor culverts)

C

Canal surges, 9-4
amplitude
Bay Springs,Tennessee-Tombigbee
Waterway, 9-7
Verdigris River, 9-8
Canalization, 1-2, 3-1
Arkansas River, 10-2
Ohio River, 7-2, 11-1, 11-17
physical constraint, 2-1
planning, 2-1
economic studies, 2-1
evaluating existing streams, 2-1
locks, 2-2
navigation equipment 2-1
physical constraints, 2-1
tow size, 2-2
views of users, 2-2
Red River Waterway, B-1
Upper Mississippi River, 10-14, 11-1, 11-18
Channel width (see Navigation channel, width)
Choteau Lock and Dam (see Locks, Lock and Dam
17, Verdigris River)
Cofferdams, 8-2, 8-29, 8-30, 8-31, 8-32
Dardanelle Lock and Dam, Arkansas River,
82, 8-32



Lock and Dam 26 replacement, Mississippi
River, 8-2, 8-31
passing navigation traffic, 8-2
problems during project construction, 8-2
Smithland Locks and Dam, Ohio River, 8-2,
8-30
stages of construction, 8-2
Construction
cofferdams, 8-2
off-channel (in the dry), 8-2, 8-33
Dardanelle Lock and Dam, Arkansas River, §-2
materials availability, 8-3
Melvin Price Locks and Dam, Mississippi
River, §-2
Red River Locks and Dams, 8-2, 8-33
site access, 8-3
Construction materials, 8-3
Corps of Engineers
Inland Waterways System, 1-1
innovative lock design, 11-3
Cross currents
effect on navigation, 8-1
Culverts (see Lock culverts, Lock filling and
emptying systems)
Currents
cross currents, 8-1, 9-2, 9-3
hazardous currents, 5-3
lower lock approach, 8-21
ports in lower guard wall, 9-2
ports in upper guard wall, 9-1, 9-2
upper approach, Dardanelle Lock, 9-2
_Cutoffs
Arkansas River, 10-11
Red River Waterway, B-1

D
Dams
classifification by head, 3-1
low-bead dams, 7-1
wickets, 7-7
Dardanelle Lock and Dam, Arkansas River, 8-2,
8-22,9-2 '
baffles, 8-22
cofferdams, 8-32
deposition in lower lock approach, 9-9
filling time, 8-22
hawser stresses, 8-22
intake ports, 8-44

longitudinal floor culverts, 8-53
ports in guard walls, 9-2

' sedunent, 10-2
submerged dikes in upstream lock approach,
9-2
trashracks, 8-44
wing dike in lower approach 9-9
Depth
minimum depth, 5-1
Dikes
Arkansas River, 10-10
Red River Waterway, B-3, B-7
submerged in upper lock approach, 9-2
Lock and Dam 2, Red River, 9-2
Arkansas River locks, 9-2
Discharge manifolds, 8-49, 8-50, 8-51 (see also
Lock emptying systems)
Disssolved oxygen levels, 7-2 (see also Reaeration)
Double lockage (see Lockage time, double lockage)
Dredged material disposal
disposal areas, 10-9
problems, 10-9
Dredging, 10-1
advance maintenance dredging, 10-2
aperiodic dredging, 10-1
Arkansas River (see Arkansas River, dredgmg)
at heads of pools, 4-4
costs, 10-1
environmental impacts, 10-1
initial construction dredging, 10-1
maintenance dredging, 10-1
effect of hinged pool operation, 10-7
effect of reservoir operation, 10-2
Mississippi River, 10-5
Missouri River, 10-6
objectives, 10-1
overdepth dredging, 10-1, 10-2
new construction dredging, 10-1
periodic dredging, 10-1
priorities, 10-1
. production rate, 10-1
Red River, 10-6
selecting disposal method and site, 10-1
selecting dredging method, 10-1
Dredging equipment
discharge lines, 10-8
floating lines, 10-8
shore lines, 10-8
hydraulic pipeline (suction) dredges, 10-7,
10-8, 10-17, 10-18
cutterhead, 10-8, 10-18
dustpan, 10-8, 10-18
plain suction, 10-8
sidecasting, 10-8



hopper dredges, 10-8, 10-16
mechanical dredges, 10-7, 10-16
bucket dredges, 10-7
dipper dredges, 10-7
Drift angle of tow, 5-5

E

Eddies in lower lock approach, 9-4

Emergency lock closure (see Lock closure facilities)

F

Fish, migratory

mitigation measures, 6-2
Flood releases

tapering off, 10-2

rate of flow reduction, 10-2
Flood stage

effect on dam height, 6-1

hinged-pool operation, 6-1
Flows limiting navigation, 9-1, B-1

G

Gallipolis Locks and Dam, Ohio River
innovative lock design, 11-1
intake manifold, 8-45, 8-46
vortex action, 8-18
Gates (see Spillway gates; Lock gates)
Gate sills. (see Lock gates, gate sills)
Greenup Locks, Ohio River, 8-21, 9-1, 8-40

H

Hazards (see Navigation hazards)
Hawser forces, 8-13, 8-19, 8-20
Bay Springs Lock, Tennessee-Tombigbee
Waterway, 9-7
Dardanelle Lock, 8-22
disturbances causing, 8-13
limiting criteria, 8-13
mode] data, 8-13
Head
reverse head, 8-6, 8-8
High-lift locks, 8-22
Bay Springs Lock, Tennessee-Tombigbee
© Waterway, 8-23

I-3

bottom longitudinal systems, 8-22

filling and emptying systems, 8-22

Lower Granite Lock, Snake River, 8-22
Hinged pool operation, 6-4, 10-2

Arkansas River, 1995 floods, 10-7

design factors, B-4

effect on maintenance dredging, 10-7

Red River Waterway, B-3, B-8

Locks and Dams 3, 4, and 5, B-8

Hinged spillway crest, 7-2, B-9
Hydropower at navigation dams, 6-3

flow available for generation, 6-3

Ice
accumulation on barges, 8-8
passing ice at navigation projects, 7-5
Upper Mississippi River, 7-5
Hiinois River, 74
Inland waterways system in U.S., 1-4, 11-7
Innovative lock design (see Locks, innovative
design)
Intake manifolds (see Lock intake manifolds)

K

Kanawha River, 8-5, 11-4, 11-5

L

Lift (see Lock lift)
Lockage time
delays, 11-1, 11-4
double lockage, 11-1, 11-6
Lock approach conditions, 5-3, 9-2, 9-3, 94
Bay Springs Lock, Tennessee-Tombigbee
Waterway, 9-7, 9-23

Dardanelle Lock, Arkansas River, 9-2, 9-10,

9-31
dikes
submerged, 9-2
contraction B-7
eddies in lower approach, 9-4
fill along shore line, 9-3
guide and guard walls, 5-3, 9-31

Lock and Dam 1, Red River Waterway, B-2,

B-7



Lock and Dam 2, Red River Waterway, 9-2,
9-11, B-2, B-7
Lock and Dam 17, Verdigris River, 9-8, 9-27,
9-28, 9-29, 9-30
Lock and Dam 52, Ohio River, 9-4, 9-18
Olmsted Lock, Ohio River, 9-4, 9-16, 9-17
Red River Waterway, B-2, B-3, B-7
Robert S. Kerr Lock, Arkansas River, 9-3,
9-12, 9-13, 9-14, 9-15
sediment deposition (see Shoaling in lock
approaches)
shoaling (see Shoaling in lock approaches)
sight distance, 9-1
spur-dikes, B-3, B-7
Lock capacity
increasing lock capacity, 11-2, 11-3
Lock and Dam 26, Mississippi River, 11-2
Melvin Price Locks and Dam, Mississippi
River, 11-2
Winfield Locks and Dam, Kanawha River, 114
Lock chamber size, 8-3
Lock closure facilities
emergency closure, 8-24, 8-25
facilities, 8-25
sills, 8-8
Marmet Lock, Kanawha River, 11-5
Ohio River locks, 8-25
overhead vertical lift gates, 8-25
potential losses, 8-24
sector gates, 8-25
submergible gates, 8-25
stop logs, 8-25
maintenance closure, 8-24
Arkansas River locks, 8-24
low-lift lock facilities, 8-24
submergible gates, 8-24
Lock culversts (see also Longitudinal floor culverts)
air entrainment, 8-19, 9-8 .
air vent size, 9-8
control valves, 8-18, 8-47
tainter gates, 8-18
valve opening times 8-19, 8-47
intakes, 8-18 (see also Lock intake manifolds)
surges, 9-8
wall culverts
bulkheads, 8-19
side-port systems, 8-19
: unwatering, 8-19
Lock emptying systems, 8-21, 8-49, 8-50, 8-51,
~ 8-52 (see also Lock filling and
emptying systems)
baffles, 8-22

" Bay Springs Lock, Tennessee-Tombigbee
Waterway, 9-22, 9-24 _
common river outlet for two locks, 8-22, 94
emptying in lower approach, 8-21, 8-49, 8-50,
9-1
emptying riverward of locks, 8-21, 8-22, 8-49,
8-52,9-1 '
Greenup Lock, Ohio River, 8-49, 8-52
lateral diffuser systems, 8-49, 8-50
Greenup Locks, Ohio River, 8-21, 8-49
McArthur Lock, St. Mary's River, 8-21, 8-49
New Cumberland Locks, Ohio River, 8-21,
8-50
Olmsted Locks, Ohio River, 8-52, 9-4
Saint Anthony Falls Lower Lock, Mississippi
River, 8-21, 8-50
Snell Lock, St. Lawrence Seaway, 8-21, 8-49
Lock emptying time, 8-39, 9-7
Lock filling and emptying systems, 8-4, 8-5, 8-12,
8-15 (see also Lock emptying systems;
Locks, innovative lock design)
baffles, 8-51
incremental valve opening, 8-15
longitudinal floor culverts, (see Longitudinal
floor culverts)
loop culverts, 8-14
low-lift locks, 8-40
modern systems, 8-15 (see also Lock filling
and emptying systems, Longitudinal
floor culverts)
over, between, around lock gates, 8-14
sector gates, 8-14
tainter gates, 8-14
stub culverts, 8-14, 8-40
TVA multiport system, 8-20
valves in gates, short culverts, 8-14 _
wall culverts and bottom lateral systems, 8-15,
8-40
wall culverts and ports or laterals , 8-15
carly conventional systems, 8-15
wall culverts and port systems, 8-15, 8-19, 8-40
port/culvert area ratio, §-23
port design criteria, 8-19
port elevation, 8-19
port length, 8-19
Lock filling systems (see Lock filling and emptying
systems)
Lock filling time, 8-41, §-47
improved tow haulage system, 11-6
innovative design, 11-6
prototype-model relationship, 8-38



Lock floor, 8-6

uplift, 8-6
elevation criteria, 8-6
stabilization of foundation, 8-6

Lock gates, 8-6, 8-34

design load, 8-6
eémergency closure, 8-8, 8-25
gate opening time, 5-4
gate sills, 8-6, 8-34
depth/draft ratio, 8-8
effect of ice on clearance, 8-8
sill clearance, 8-7
sill elevation, 8-7, 8-8
Temporary Lock 52, Ohio River, 94
lift gates, 8-8
miter gates, 8-6, 8-8, 8-35
operation, 8-6
sector gates, 8-8, 8-14, 8-37
submergible gates, 8-36
tainter gates, 8-8, 8-14
tidal channels,8-8
types, 8-6

Lock intake manifolds, 8-16, 8-17, 8-18

Bay Springs Lock, Tennesse-Tombigbee
Waterway, 8-42

bulkheads, 8-17

Dardanelle Lock, Arkansas River, 8-44

Gallipolis Locks, Ohio River, 8-45, 8-46

head loss coefficients, 8-43

Ice Harbor Lock, Snake River, 8-42

innovative design, 11-3

passing drift and ice, 8-16

port/culvert area ratio, 8-16

port size, 8-16

port throat area, 8-16

Saint Anthony Falls Lower Lock, Mississippi

~ River, 8-42
Siamese intakes, 8-16, 8-40
submergence, 8-17 '
trash racks, 8-17, 8-44
unwatering, 8-17
upper gate sill intakes, 8-16, 11-3, 11-5
vortex action, 8-17

Lock lift, 3-1, 84

high-lift locks, 3-1, 8-22
intermediate lift locks, 3-1, 84
low lift locks, 3-1, 8-4

Lock walls, 8-9, 8-34

approach walls, 8-11, 8-12
ports to reduce cross currents, 9-2

types, 8-12
culvert discharge walls, 8-11

culvert intake walls, 8-10
gate bay walls, 8-10, 8-11
guard walls, 5-3, 8-11, 9-2
ports, 9-2
guide walls, 5-3, 8-11, 9-3
flow distribution through ports, 9-3
Lock and Dam 1, Red River Waterway,
B-2, B-6
Lock and Dam 2, Red River Waterway,
9-2, 9-3, B-2, B-6
Lock and Dam 3, Red River Waterway,
B-2
ports, 9-3
Robert S. Kerr Lock, Arkansas River, 9-3
height, 8-5, 8-9, 8-10, B-1
Red River Waterway, B-1
lock chamber walls, 8-10
sight distance, 8-1
types, 8-4, 8-12
criteria, 8-4
walls categorized by purpose, 8-9
wall port systems, 8-16, 8-19 (see also Wall
ports)
port design criteria 8-19
port elevation 8-19
port length, 8-19

Locks

approach conditions (see Lock approach
conditions)
access during floods, 8-10
Bay Springs Lock, Tennessee-Tombigbee
Waterway, 8-23, 8-55
Bankhead Lock, Black Warrior River, Alabama,
8-54
classification by lift, 3-1
closure during floods, 8-9
combination type, 8-5
costs, 11-3, 11-6
cushion of water, 8-5, 8-19
Dardanelle Lock and Dam, Arkansas River,
8-22
depth, 8-5, 8-6
sill elevation, 8-6
tow squat, 8-7
design criteria, 8-3
lock size, 8-3
number of locks, 8-3
dimensions in United States, 8-3
double lockage 11-1, 11-6
Winfield Locks and Dam, Kanawha River,
11-4
dry-dock type, 8-4, 8-5



filling criteria, 8-19
filling time, 8-5, 8-13
optimum filling time, 8-8
Greenup Locks, Ohio River, 8-21, 9-1
hazardous approach conditions, 9-1
innovative lock design :
Corps of Engineers test program, 11-3
culverts on lock floor, 11-3
faster valve operating speed, 11-6
guide and guard walls, 11-4
improved tow haulage system, 11-6
Marmet Lock and Dam, Kanawha River,
114, 11-5
McAlpine Lock and Dam, Ohio River,
- 11-4,11-5
Monongahela No. 4 Lock and Dam, 11-4,
11-5
Mississippi River locks, 11-4, 11-5
need for, 11-3
thin lock chamber walls, 11-3
Winfield Locks and Dam, Kanawha River,
11-4, 11-5
intake manifolds (see Lock intake manifolds)
floor (see Lock floor)
gates (see Lock gates)
gravity locks, 8-4
guard walls, 5-3 (see also Lock approach walls)
guide walls, 5-3 (see also Lock approach walls)
Kanawha River, 8-5, 114, 11-5
lift, 5-3, 8-4 (see also Lock lift; High-lift locks;
-~ Medium-lift locks; Low-lift locks )
location, 8-1
criteria, 8-1, 9-1
channel width, 9-1
cross currents, 8-1, 9-1
sediment transport and deposition, 9-9
sight distance, 8-1, 9-1
lockage time, 3-2, 11-6 .
Lock and Dam 17, Verdigris River, 9-8
Lock and Dam 26, Mississippi River, 11-2
Lock.and Dam 26 replacement, Mississippi
River, 8-28
cofferdams, 8-31
Lower Granite Lock and Dam, Snake River,
8-22, 8-41
Olmsted Locks and Dam, Ohio River, 7-2,
8-22,9-1,94
Melvin Price Locks, Mississippi River, 8-1
mooring facilities, 8-12 :
multiple locks, 8-3
number of locks, 8-3
operation, 3-2, 3-3

" Panama Canal Locks, 8-11

Red River Waterway, B-1
Lock and Dam 1, B-2, B-3, B-6
Lock and Dam 2, B-2, B-6
Lock and Dam 3, B-2, B4
Lock and Dam 4, B-4 '
Lock and Dam 5, B4 -
reinforced concrete locks, 8-4
reverse head, 8-6, 8-8, 8-14
Saint Anthony Falls Locks, Mississippi River,
8-8 :
Saint Anthony Falls Lower Lock
lock miter gates, 8-35
submersible tainter gate, 8-36
sills (see Lock gates, gate sills)
size, 3-2
Snell Lock, Saint Lawrence Seaway, 8-40
steel sheet piling locks, 8-5
temporary locks, 8-5
Temporary Lock 52, Ohio River, 9-4
"twin locks", 8-1
types, 8-4
United States locks, 3-1, 3-2
walls (see Lock walls)

Locks and dams, 3-1

site criteria, 3-1, 4-1, 4-2, 4-3
in bends, 8-29
layout for low-lift dams, 8-26, 8-27

Locks and Dams 50 and 51, Ohio River, 8-2
Longitudinal floor culverts, 8-15, 8-16, 8-53, 8-54,

8-55

baffles along walls and between culverts, 8-22,
823

Bankhead Lock, Black Warrior River, 8-54

Bay Springs Lock, Tennessee-Tombigbee
Waterway, 8-55

combining culverts, 8-23

crossover culverts, 8-22, 8-23

. culvert area ratio, 8-23

culvert distribution (location), 8-23
Dardanelle Lock, Arkansas River, 8-22, 8-53
filling and emptying times, 8-24
innovative design, 11-3
Lower Granite Lock, Snake River, 8-41
model data, 8-24
"over and under” system, 8-23, 8-54, 8-55
port/distribution culvert area ratio, 8-23
port manifold location, 8-23
ports, 8-23

access for inspection and maintenance,

8-23
size, 8-23



"side by side" system, 8-22, 8-53
Low-head dams
flow regimes, 7-3, 7-10
lock and dam layout, 8-27
overflow embankments, 7-2
spillways, 7-2
swellhead, 7-2
typical cross section, 4-4
Low-lift locks, 3-1
filling and emptying systems, 8-15, 8-16
layout, 8-27
Lower Granite Lock, Snake River, 8-22
floor culverts, 8-22

M

Maintenance dredging (see Dredging, maintenance
dredging)
Maintenance of navigation structures, 11-2
Lock and Dam 26, Mississippi River, 11-2
Marmet Lock and Dam, Kanawha River, 11-4
Marseilles Lock and Dam, Hllinois River, 7-4
Mc Alpine Lock and Dam, Ohio River, 11-4
Medium lift locks, 8-1
filling and emptying systems, 8-15, 8-16
Melvin Price Locks and Dam, Mississippi River
(replacement for Locks and Dam 26),
8-1, 8-28, 11-2, 11-3
costs, 11-3
Mississippi River, 8-1, 8-2, 8-15, 11-1
cofferdams, 8-31
dredging, 10-5
flood of 1993, 8-9
ice, 7-5, 8-8
Locks and Dam 26 replacement, Mississippi
River (Melvin Price Locks and Dam),
8-1, 8-28
Melvin Price Locks and Dam, 8-1, 8-28
Saint Anthony Falls locks
discharge laterals, 8-21
Upper lock, 8-35
tainter gates, 8-8
Upper Mississippi River, 7-5
canalization, 10-14, 11-1
traffic, 11-2, 11-8
Mitigation measures
migratory fish, 6-2
Models
Bay Springs Lock, Tennessee-Tombigbee
Waterway
air entrainment, 9-8

I-7

canal surge, 9-7
filling and emptying time, 9-7
intake design, 9-8 '
outlet diffuser design, 9-8
valve operating time, 9-7
vortex action, 9-8
Dardanelle Lock and Dam, 9-2
effect of wing dikes on shoaling in lower
approach, 9-9
innovaative design models, 11-3, 11-4
intake models, 11-5
Lock and Dam 2, Red River, 9-2
longitudinal floor culverts
filling time, 8-24
emptying time, 9-7
navigation conditions in lock approaches, 9-2,
9-3
Olmsted Locks outlet works, 9-4
riprap stability at outlet, 9-4
Robert S. Kerr Lock and Dam, Arkansas River,
9-2
spillway models, 7-3
surge conditions, 9-7
tow squat, 9-6
Monongahela River No. 4 Lock and Dam, 11-4,
11-5
Mosquito control, 6-2, 6-5

N

Navigation channel

authorized dimensions, 10-10

overdepth dredging 10-10

width, 5-2, 5-5

width in bends, 5-5

Navigation dams, 7-1 (see also Low-head dams)

Arkansas River, 7-1, 7-8

effect of flood heights, 6-1

fixed, 7-1

height, 6-1

movable, 7-1, 7-6, 7-8
Babout self-tripping wicket, 7-6
bear-trap dam, 7-6
Chanoine wicket, 7-6
Chanoine-Pescaud wicket, 7-6
Olmsted Locks and Dam, Ohio River, 7-7
wicket gates, 7-7

navigable pass, 7-1

Red River, 7-1
site selection affected by location of water

intakes, sewer outfalls, etc., 6-1, 6-2



spacing, 3-3

typical low-head dam, 4-4

wicket gates, 7-1, 7-7
Navigation development

canalized, 1-2

canals, 1-2

cost sharing, 11-3

Federal funding, 11-3

in United States, 11-1

Mississippi River, 11-1

Ohio River, 11-1

open-river, 1-2
Navigation equipment

design tow size, United States, 3-2

tow size (see Tow size)

terminals, 5-4 ‘
Navigation locks (see Locks)
Navigation hazards, 9-1

currents, 9-1

Dardanelle Lock and Dam, Arkansas River, 9-2

expansion eddies, 9-1
flood stages, 9-1
high velocities, 9-1
lock .emptying system, 9-1
lower approach, 9-1
Lock and Dam 2, Red River, 9-2
power plant discharges, 9-1
sediment, 9-1
shoaling, 9-1
spillway discharges, 9-1
surges, 9-1
tow squat, 9-1
Navigation pass, 7-1
Navigation pool level
effects on fish and wildlife, 6-2
effects on water supply intakes, 6-1
effects on local drainaage, 6-1
operation for vector control, 6-2, 6-5
Navigation' projects
components of projects, 1-3
channel width, 5-2
criteria for design, 5-1, 5-2, 5-3, 54
design requirements, 6-1 :
hazardous currents, 5-3
hydropower development, 6-3
minimum depth, 5-21
objectives in developing, 1-1
recreation use of navigation pools, 6-3
transit time, 5-3
terminal facilities, 54
ways to develop, 1-1
Navigation structures
site selection, 4-1, 4-2, 4-3

New Cumberland Locks, Obio River, 8-21

0

Ohio River
canalization, 7-2, 11-1
Gallipolis Locks vortex action, 8-18
Greenup Locks, 8-40
Olmsted Locks and Dam, 7-2, 8-22, 9-1, 9-4
Smithland Locks, 8-2, 8-30
Temporary Lock 52, 9-4
traffic, 11-1, 11-8 A
Olmsted Locks and Dam, Ohio River, 7-2, 7-9,
8-22,9-1, 94
emptying system, 9-4
layout, 7-9
Open-river spillway operation, 10-3
Overflow embankments, 7-2

P

Panama Canal Locks, 8-11
Planning
canalization, 2-1
project life, 2-1
site selection, 4-1, 4-2, 4-3
Ports
deflectors, 8-48
for 110-ft lock, 8-48
in approach walls to reduce currents, 9-2
in upper guard wall, Dardanelle Lock, 9-2
in upper guide wall, Lock and Dam 2, Red
River, 9-2
TVA multiport system, 8-48

R

Reaeration, 7-2, B-4
Red River Waterway, 7-1, 7-3, 7-4, 9-3, B-1
costs, 11-3
hinged crest spillway, 7-2
hinged pool operation (see Hinged pool
operation)
Lock and Dam 1
layout, 10-15
sediment deposition (see Sediment
deposition, Red River Waterway)
submersible pump, 10-6
Lock and Dam 2



ports in upper guide wall, 9-2
submerged dikes in upstream approach, 9-2
locks, B-1, B-2
project description B-1, B-6
reaeration of spillway discharge, 7-2, B-4
sediment deposition (see Sediment deposition,
Red River Waterway)
sediment load, B-2
spillways, B-1, B-4, B-5, B-9
design optimization, B-4, B-5, B-10
stilling basins B-1
Reoxygenation (see Reaeration)
Robert S. Kerr Lock and Dam, Arkansas River, 9-3
cross currents, 9-3
eddies in lower lock approach, 9-4
ports in upper guide wall, 9-3
Reservoir operating criteria
to reduce shoaling, 10-2

S
Saint Anthony Falls Locks, Mississippi River, 8-8
Lower Lock discharge laterals, 8-21
tainter gates, 8-8
Uppeér lock, 8-35
Vortex action at Lower Lock, 8-17
Saint Lawrence Seaway, 8-40
Snell Lock emptying system, 8-21
Sector gates (see Lock gates, sector gates)
Sediment deposition (see also Shoaling in lock
approaches)
Red River Waterway
at miter gates, 10-6, B-2, B-6
drains in sill to prevent, B-2
in lock chamber, 10-6
Lock and Dam 1, B-2, B-3, B-6
1984. 1-6
1990, 10-6
Lock and Dam 2, B-7
Sheet piling locks, 8-5
Shoaling in lock approaches, 9-9
Dardanelle Lock lower approach, 9-9
effect of ports in upsteam guide wall, 9-9
effect of wing dikes, 9-9
in lower lock approach, 9-9
in upper lock approach, 9-9
minimized by reservoir operation, 10-2
minimized by hinged pool operation, 10-7
Red River Waterway, B-3
Lock and Dam 1, B-3, B-6
Sight distance (see Locks, location)
Sills (see Lock gates, sills)
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Site access for construction and operation, 8-3
Smithland Locks and Dam, Ohio River, 8-2, 8-30
Snake River, 8-23 (see also Lower Granite Lock)
Snell Lock, Saint Lawrence Seaway
emptying system, 8-21
Spillways
baffled spillway, 7-3, B4, B-9 -
cross currents at locks, 8-1
design optimization, B-4, B-5, B-10
flow regimes, 7-3
hinged crest, 7-2, B-9
hydraulic models, 7-3
low-lift navigation dams, 7-2
passing ice and debris, 7-3, 74, 7-5
reaeration, 7-2, B-4
Red River Waterway dams, B-1
uncontrolled crests, B-1
Spillway gates
flap gates, 7-14
hinged crest gates, 7-2, 7-4, 7-14, B-4, B-9
Red River Waterway locks and dams, 7-2, B4
roller gates, 7-4, 7-13
submergible gates, 7-3
Ilinois River, 7-4
Marseilles Lock, Illinois River, 7-12, 7-13
tainter gates, 7-3, 7-11
types, 7-3
vertical lift gates, 7-4, 7-14
Spiliway piers
ogival pier nose, 7-8
pier shape, 7-5, 7-8
semicircular pier nose, 7-8
Squat (see Tow squat)
Streamflow
maximum navigable flow, 8-9
Submerged dikes (see Dikes)
Submersible pump to remove sediment, 10-6, 10-7

T

Tainter gates
“spillway gates, 7-3, 7-8
"reverse” tainter gates in culverts, 8-18
Tennessee-Tombigbee Waterway, 8-7, 9-6 (see also
Bay Springs Lock)
canal surge, 9-7
Tennessee Valley Authority
filling and emptying systems, 8-15
multiport system, 8-20, 8-48
Terminal facilities
site criteria, 54



Towboat power, 9-5, 9-8
Kort nozzles, 9-5
Ohio River, 9-5
Verdigris River, 9-8
Tow size
Arkansas River, 2-2
Kanawha River, 114
Lower Mississippi River, 2-2, 2-3
Missouri River, 2-2
Ohio River, 11-1
Red River Waterway, B-1
United States, 3-2
Upper Mississippi River, 2-2, 2-3, 11-1
Verdigris River, 9-8
Tow squat
effect of lock entering speed, 9-6
effect of open emptying valves, 9-6, 9-19, 9-20
effect of propeller speed, 9-6
types of squat
displacement squat, 9-5
moment squat, 9-6, 9-19
piston squat, 9-5, 9-19
propeller squat, 9-6
Verdigris River
effect of channel deepening, 9-9, 9-29,
9-30
effect of channel widening, 9-8, 9-30
" Trashracks, 8-17 '

vV

Valve opening time, 8-47, 9-7, 11-6
Bay Springs Lock, Tennessee-Tombigbee
Waterway, 9-7
Vector control, 6-2, 6-5
Velocities
in lower lock approach, 9-3.
limiting navigation B-1
Verdigris River, 9-8, 9-27
Vortex action
Bay Springs Lock, 9-8
Gallipolis Locks, Ohio River, 8-18
lock intake ports, 8-17
model studies, 8-17, 8-18
port submergence, 8-17
Saint Anthony Falls Lower Lock, 8-17

w

Walls (see Lock walls)
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Wall culverts (see Lock filling and emptying
systems)

Wall ports

design criteria 8-19

lock filling time, 8-16

port elevation, 8-19

port length, 8-19
Waterborne commerce

Ohio River, 11-1, 11-8

Upper Mississippi River, 11-2, 11-8
Waterways Experiment Station

innovative lock design studies, 11-3, 11-4
Wicket gates (see Dams, wickets)
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