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APPENDI X C
NAVI GATI ON DAM MODEL AND PROTOTYPE STUDY DATA
1. Introduction. The availability of data from Corps of Engineers hydraulic
nodel and prototype investigations of navigation dans is sunmmarized in
Table . This information was obtained froma detailed review of 120 reports

on nodel and prototype studies (1930 to 1984) by the St. Paul District, Bonne-
ville Hydraulic Laboratory, and \Waterways Experiment Station. These reports
are listed in the acconpanying bibliography. The organization and use of
Table C are described in the follow ng paragraphs. The data were not

anal yzed or evaluated with regard to quality, present design practice, etc.

2. Design and Q(perational Variables. A list of 221 hydraulic design and
operational variables or significant features of navigation dans was derived
froma review of such itens in various designs of dams used at CE |ocks. This
list is organized in an upstreamto-downstream order and has a nunbering
sequence for easier manipulation in a digital conputer. The major divisions
of the list include:

21000 UPSTREAM APPRCACH
22000 CONTROL SILL

23000 GATES AND BULKHEADS
24000 STILLING BASIN (APRON)
25000 DOMNSTREAM CHANNEL

A listing of operational variables is included with each major division in
Table O rather than in a separate division in order to group nore closely the
aspects of the damoperation with their related design features. The 20
“NOTED | TEMS" include special itens peculiar to the specific projects and are
identified in the notes at the end of Table C.

3. Test Reports. Each colum heading in Table C includes a very brief
identification of the project and a brief notation of the report nunber (ful
title in the Bibliography to this Appendix). Al of the 120 reports are
avail able on loan fromthe WES Technical Library. The initial letter rather
t han number characters in the colum nunbers (A0l to B21) was used for easier
identification in a digital configuration for conputer file manipulation

4, Types of Data in Reports. The types of performance data available in each
report and pertaining specifically or generally to the various design and
operational features investigated are indicated by the following letter
synbols in Table O:

T- tine-related data
Q - discharge, including coefficients
U- stilling basin performance, flow regi me, appearance

H - hawser force on tow
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D - tow displacement, unrestrained by hawsers

V - local velocities (surface, internal, bottomn
C- surface currents, including vortices

N - effects on navigation

B - boils, or surface turbul ence

W - waves

Y - water-surface elevation profile

S - surges or oscillations

| - internal flow pattern or flow distribution
E - erosion pattern, profile or depth

R- riprap performance (scour, stability)

Z - local average piezonetric pressures
P - local transient or fluctuating pressures
L - losses or differences (head, pressures)

F - nmechanical forces or torque
A - vibration, bouncing
X - other data (see last line of NOTED | TEMS at end of Table d)

5. Comments. The following comments result from observations during the
conpilation of Table O and may be of interest and/or assistance to users
searching for available test data pertinent to their design problens.

a. Consideration of both the design and operational variables of the
feature under investigation, both nmore general and nore specific identifica-
tion of the variables, and related itens or systens in Table C may aid in
finding applicable data that mght otherwi se be mssed

h. The listing of operational variables at “division level” in Table d
and the conpilation process may have resulted in some inappropriate entries of
types of data relative to design variables. This would nost |ikely occur
where a report table or illustration includes several kinds of design and
operational variables.

¢c. Variables 24200 Apron, 25100 Channel, and 25121 Invert El were given
data references for nobst of the citations involving spillway performance.
Al though there may not have been any design variations in the apron or
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channel, they are locations of primary interest for nost aspects of spillway
operation

d. Studies of a few nonnavigation dans were included in the listings
because of those projects’ sinilarity to navigation dams in general design
and/or operation. Some data on fishways and construction cofferdams were
noted if such were included in the reports, but all available studies on these
items were not reviewed.

6. Detailed Test Data Listings. The LINE NOS correspond to those 221
numbers assigned to the design and operation variables. The TYPE OF DATA
synmbol s correspond to those given in paragraph 4 above. The FORMAT synbols
are :

T - nunbered tables
P - nunbered photographs
D - nunbered drawi ngs (plates)

F - nunbered figures (covers all illustrations in St. Paul District
reports)

W - text paragraphs (or pages if unnunbered paragraphs) containing
information not indicated by the tables, photographs, draw ngs, or
figures.

The LOCATION | N REPORT nunbers and letters are those of the pertinent tables,
phot ographs, drawings, figures, and/or paragraphs in that particular report.

7. In addition to the indicated tables, photographs, draw ngs, and/or figures
having data pertinent to a specific design and/or operational variable, the
user should refer to those parts of the text where these data items are dis-
cussed. The comment in subparagraph 5b above al so applies to the detailed
data listings. Also, variations in design and/or operational variables from
table to table, photograph to photograph, etc., rather than in individua
tables, photographs, etc., are covered by listings of all the related data
item location nunbers. The user should conpare variables fromitemto itemas
well as in a single item

8. Atotal of 20,067 location citations was derived froma total of 4,930
single- or conbined-itemreferences (tables, photographs, draw ngs, figures,
text) in the 120 reports. The item|location nunbers are referenced in the
Bi bl i ography to Appendix C (A01, BO0l1, etc.)
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TABLE 1
NAVIGATION DAM
MODEL AND PROTOTYPE STUDY DATA

PAGE SEQUENCE FOR TABLE 1

DESIGN AND TEST REPORT COLUMN NUMBERS
OPERATIONAL

VARIABLES A01 TO A20| A21 TO A45| A46 TO A65 |A66 TO A90| A91 TO B11 | B12 TO B36

>

21000
TO
21990

d
14

22000
TO
22990

23000
TO
23990

24000
TO
24760

24900
TO
25400

25900 TO 25990
AND
"“NOTED ITEMS”

ONOMOIKOHNOIO
® 6NV
OHONOMOIONO,
R
®E® GGG
OHONOHNOINOMO,
o L i o e o L o Lo

® | ® 6O

T SR

FACING PAGES FACING PAGES FACING PAGES

1. SELECT DESIGN AND/OR OPERATIONAL VARIABLE(S) OF INTEREST AND NOTE
LINE NUMBER(S) (21000 TO 25990).

2. TRACE SELECTED LINEE)K‘ ACROSS APPROPRIATE TABLES AND NOTE WHICH
Rﬁ%%%?l’ (COLUMNS) CONTAIN TYPES OF DATA (T,QU, ETC.) OF

3. SEE LAST PAGES OF TABLE 1 FOR DESCRIPTIONS OF NOTED
ITEMS AND X'S,

4. SEE BIBLIOGRAPHY FOR FULL TITLES OF REPORTS.
5. SEEWESMPHL ____ FOR DATA LOCATIONS WITHIN REPORTS.
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23700

Operaticn

23900

Pool El

23910

TW El

23920

Type Flow

23930

Free/Submerged

23931

Gated/Uncontrolled

23932

Unit Discharge

23933

Gate Schedule

Single

23940

23941

Multiple

23942

Locations

23943

Gate Opening

23950

Uniform

23951

Variable

23952

Gate Bubmergence

23960

Gate Speed

23970

Other Factors

23980

Ice/Debris

23981
23982

23963

Locse Barges

Waves

Pover Discharge

23984

Noted Items

23990

G20



EM 1110-2-1605

12 May 87

- T2 aiS
gox 2BJBYOS I IMNOIM
a8uean e eTa08g

QUVCH

WYIE

QUVCH

WYIE

WVB
WY1

QUVE
wYI

_VY
iE

uc
BW
uc

BW

0¢ 4IS
joluepaaggon ¥ U
92 037 ¥ SSIR

QY

&

Qr

QY

54

Li dls
3900 1D Je1T0d
8-¥5-5 ¥ SSIK

Al

Quv
WYE

QY

Y

Y

UY

QY

Gl dIS
Ands 3 Tauuey)
PT131JUTM

ABT

QYL

fil dis
Amdg ¥ 1ouueyy

ABE

AB5

sa3en Ja1T0H

51 AxswoB3uon
£l dIS
Jaon adueydsiq

QY

QY

QY

QY

QY

QueC

14

43

[
BWY

2y dis
urseg ¥ 48840
y elayeBucuon}

ABL

60 dlS
0304d EA T3POR
L0 d1S ©3 ¥ ddy

AB3

L0 dis

fem(11ds 3 ueq
SL 491 Y SSIR

AB2

S0 dIS
%1
EE L

A81

H0 d1S
BuT3TIS Jequeu)
weq desiJeaq,

AS0

T™VY
IE

TE

€0 dlS
Tuuy) ¥ Kem(1ids
2 SEjulwIASTY

AT9

20 dls
aBaeyosyg HOTJ,Q

ATE

gueq_pueg

10 d1S
Kenii1ds
s3uissey

ATT

QY

3

[53

QY

O_. Jadeq
STT11S paBusuwqng
JBATY JTETD 3§

ATE

“RT d90%d
sfenTT1dg
TBUED 9190 "3s

ATS

i sedeg
uoTs043 MOTJ,0
JUIURQU3 ¥y

ATY

q aadeq
Ken1tyrds
LE 031 ¥ OTW0

AT3

QY

10-LL-H HD
20NT4 INES3I4
q8234) 33Bp-moT

G0-08~"H dW
TsuuRy) 3374N0
aueq,Q JAATH PTO

AL | AT2

61-9L-H dW
20B3INS MOTJ3
23nyy Aemiiids

ATO

S0~EL-H dW
a11joag uBtsaq
qs91) Aem111dS

AB9

ho-tL-H dW
aokJung J1addp
addey Aem111ds

A8

10-2L°H dW
eieq 399fodd 32
§338n Jajure]

X

X

Z0-1L-H dR
adeyg wo3joq
4o 31%3_Aen11yds

A6 [ ABT

®

23000

23100

23200

23210

23220

23230

23240

23300

23400

23500

23600

23700

23900

23910

23920

23930

23931

23932

23933

23940

23941

239k2

23943

23950

23951

23952

23960

23970

23980

23981

23982

23983

23984

23990

C21



EM 1110-2-1605

12 My 87

L-16 TuE
deg usaaQ 3 Amdg)
Keq uyop

Bl1l

169 THg
utsed 11135 Aay
a117A8uUlOg,

BL0
QY

QY

11

QY

-GS THE|
uyseg % Aemiridg
£311eq ay)

J:37)

Qrx

QY

Q¥X

L=1€ HE
Aent11dg
| Jdoqaey as]

BOd

3

Q

QY

ar

\-2¢ ne
e0ea-1 § SuP1F))
JOqJeH 391

BOT

-T2 1He
5338y § Lemyrids
Kxenou

BO6

Y1

QY

L-02 THE.
0vI-] ¥ SWPIJID
AaepNop 5

B5

L=t THE
8244 Kem111dg]

Bok

9T TTAUUOY
LL d1S
s3nesa4dfpe
sa3en Ja1T0d|s

BO3

X

ZFX

[23

ZFX

69 d4iS
uyseg 3 39 Juylx
a37 Jamoq gysior

B02

I~
>

QU
wY

QW
Yz

QUW
YZ

9 dls
uoady Aemyyrdg,

L 0% 4 SS1W

Bl

€5 dis|
uiseg § sajen|s
n Q%1 4 sSTHfo

A99

$84

VZF

ZF.

Y
ZF

QvY
2F

6t diS
3807 ajen Jattoy W ¢
£L diS 03 y ddy|F &

A

QUBW |Y
YLX

QUY |QvY
LX

[

QU
YL

QUY
X

It d1S
uiseq ¥ Jaola
a3en adjutel qnglor

A97

g
oA

AN

QYL

ZF

TUVY
EZF

QY
zL

QYz
LP

QYz
LF.

QuY
ZLF

QY
ZLF

ZF

A3

9% 4is
& sutses surtras)t w
< 9380 JB WR

QYZ

uYZ

QYZ

F

[} 4
ZF

QY
ZF

&
[
uieeg MuT1TIIS|E

22 av1 y ssw)S

A

[
]
5]

ZF

UBW
YZL

UBW
YiL

ZF

F

ZF

It diIs
3803 310 Jdejuyey "
8-¥5-5 ¥ SETH[S B

A9l

Qv
YL

QYL

QUVB |ZF

WYL

QUB
wY

0t dIS
Jao) eBaeyosiqg
$3970TH SuToURYy)

A93
QUCB

x|
5

QUB
WYX

QX

[3%3

QYX

62 dIs
£342ATNY Amdg
L Q31 4 SEIW

A92

[X
u

o we dis
ursed Burryas|
02 4%1 ¥ SSIRjo 5

QUY

QTL

140434 QN
133rogd

DESIGN AND
OPERATIONAL VARIABLES

23000 GATES AND BULKHEADS

Type

23100

Shape

23200

Beight

23210

Radius

23220

Tt

23230

Lip

23240

Location on Sill

23300

Weight

23400

Boist

23500

Emergency Closure

23600

Noted Ttems

23700

Operation

23900

Pocl EL

23910

T El

23920

Type Flow

23930

Free/Submerged

23931

ﬁ}y 32

Gated/Uncontrolled

Unit Discharge

23933

Gate Schedule

23940

Single

23941

Multiple

23942

Locations

23943

Gate Opening

23950

Uniform

23951

Variable

23952

Gate Submergence

23960

Gate Speed

23970

Other Factors

23980

Ice/Debris

23981

Loose Barges

23982

Waves

23983

Pover Discharge

23984

Noted Items

23950

G 22



EM 1110-2-1605

12 My 87

——

ﬁ\\

B21

B20

¥SEOQH
£3u314N) 01044
sijody1®

45¢9 LID
£nds ¥ TPUURY)
s11odiTTeD

1z

UBW
1z

UBW
12

El9

8L 112
urseg BurriTas
BEOO[BOSN]

Bl

294 110

AR) 291d 3TJJ®E

3T T1A9uUUOY

54

34

QY

BT

¥i68 110,

A®] 4914 91J3ed

2uo3sanig

B1&

€0 110

saca0j Buiqeiady’

218D 13%0TH

Upw
YF

5&

Bl5

670y LID
Touuey) 3 Amds

§ 0% AuauBajly

BLL

1-9EL THE
pow d11 a3en
2TT1A3UUO;

UBYIZ
PFAX

(33
FA

Y12
PFA

UBX

Bl3

b=fitl HE

uyseg § Aem(ids

as009y 373417,

QYZ

QY

QY

QY

QY

1 B2

(=40l THE

uyseg 3 Aenirids
ﬂwcvﬁzcmm J2MO]

230002

23100

23200

23210

23220

23230

23210 [

23300

23400

23500

23600

23700

23900

23910

23920

23930

23931

23932

23933

23940

23941

23942

23943

23950 %"

23951

23952

23960

23970

23980

23981

23982

23983
23984

23990

G 23



EM 1110- 2- 1605
12 May 87

A0) | a02 T a03 [ A0L T a05 [ Ao A07 | A0B | A09 [ A10 | A1l ] A12 T A13 ["ath [ Al Al6 | 17 [ A8 | A1S
® — Po =3 [ma 2 2
s E X < o« o 5] "“-"“-‘4{!(\0'-‘0"\‘ o
[ oo o [~ 8 3 5 » = 2 o © [ oy © a
& |o = g A ) 1 o G - o < D 43 e = -
59 |® & i S ] 2o |a - 9 1o = o g_:«n._:r..n{ on 5
> (o=} a3 (&) o [=3 G x5 el o
W |~ —~ o -~ @ -~ o n £ = EY @ o, oo i 7] b 42 [y =1
RE | e D oy Dl -l - e o nNia 201 5005»-—0 o sl oo ce-l® o~ L | 4
2:: g; o 209 &4 @ R A muvzwg % £ @ ma)g Qo F2A> I A> O F|> I TD(>O N> 9 N
ng’_‘v‘gm—gzws mgzggig:zﬂl‘a NS m: £ OMLe X >3:~4~:=f"< —"F‘D:.OJ:A_‘Z"‘LQI
Y15« JEENSETE Ve iR A TR eF 2 2T8 = 5
DESIGN AND BB e e R e e s e e a e E T M T et do N BT Nm e 2
OPERATIONAL VARIABLES S E R e S IS E S S EE SR S P e 3 S RS AR A E R B EG 2 Yo saEB SElg sels S5 E
400G STILLING BASIN (APRON) v UBW [CE E R
UB
DL100  Type e
24120
2L1ko
h200  Anron OVCE [TUVCB|VE  [QOvew TEW JUVE B [UVE [TOVE [UBW |UEW [0C T
P WYE |WYIEZ YIEZP w1 EF___|wyE |wyE BW_[y1
TVBW QUVEW W E VIE VE [OW
21210 Invert E1 i i s e
TVBw v QUVBW wWs [V [iid QVY UV |VIE VE
21220 Length 1E ¥E YIEZ w1 11 IEZF |YE
21230 width
GVEW Y
N
buzuo Slope P o
ou250 Noted Ttems pag
TVEW 3 UVCE | TUVCB | QUVEW |[QUVEW TEW WE [V
!
24300 End Sili 1E wye  |wyTez|yies |veze WYE
24310 Shape
E UVE VY UVE ¥R |VE
24320 Helght A s in
TVEWY [UB
21330 Noted Items 1ezP Wy
VBW  [UVCB |TUVCE|QUVBW |QUVEW CB e |VIE o]
puk00  Barfles IE_|we |wriez|vieze)vieze VE WYE ¥r
24410 Shape e
; T
2ub11 Height i
2LL12 Wiith VE
BWE ]
2Lk13 Spacing YIE
buli20  Row(s) VE
UW |0V
L
ouuo1 Number P
VIE W oV
Lo
ouLoz cation YIE |BW
24430 Noted Items z
TVCB VoN 73 TEW
24500 Pier Extensions WYIEZ
24510 Height
24520 Length
24530 Hoted ITtems
. UVBW VEW VIE |VE QVCR T UTE |vE
24600 Training Walls v e ot b
pu610 Hetght g
us20 Length |
124630 Noted Ttems
4‘ J‘;
24700 Riprap
UVCB R
24710 Bottom VIE
25720 Side
24730 size
2780 Thickness
24750 Slope
24760 Noted Items
(Continued)
|

C 24



EM 1110-2-1605

12 My 87

SL-LL-H ¥l
sa3en § Kemyiidg
Gi O%1 H SSTH

ALS

UBW

85

8%

3

SO-1L-H 81
uoT3IRJQTA 81EH
sweq § SesuBfJy

99y 3 €1-0LK 8L
fem(11ds
fa1ren

L3 T alk

QUVC
BWY

QVC
BWYR

UBW
YR

wY

VT
BWYR

QVvC
BAYR
Quve
BWYR

60-0L-H ¥L
fem111dg
uedo)

OVB
WYl

uvw

Y1

Uvw

YT

Uw |[UB

Y1

VI

V1

Uvw

Y1

R
Ken111ds
o3ny

ALl [ Ak2

uves

WYT

uve
WYl

uvw
1

Y

vey

vCcY

Ghi-2 HL
an
3T0H

ALo

UVCE
Wyl

Uvw
Y1

diﬁ‘j

UBW

ifl-2¢ 4L
AemT11ds
TeqUUEY

uv
BW

uv

85

B

01i-C 8l
saje) ¥ AemT11dS
uejTauue)

A8 A3)

Uve
WX

IEXE)

iWE

uv

UYR

8%

689-¢ ML
Remir1ds
KaTxyaeg

A3T

Uvw

Y1

u

L89-2 ¥l
utseg BulriTis
211143718

A36

UVB
WYR

uw
BW
uw

UVB
WYR

UVB
YR

159-C ¥l
fent11dg
ayep

A3

UV
WYI

Qv
WYl

U

YI

v ddy ¥ $99-2 HlL
»mzﬁa_am peay-01
SWe(q Y sesuexJy

Aah

UBW

UVBW | QUYV
YERZ |wYT

QUVB
WRZ

UVBW
YERZ

UEW
YER

UBW
YER

UBWR

0592 41
JAUBQUI MOTJIDAQ
sweq Y EESURNJy

A3

UBW

QUVEW
YERL

QVWY (UER
ERL

QVWY

ERL

Sh9-2 ¥l
Aem1T1ids
1030044

A32

QUB
WY

£h9-2 ¥l
uiseg ¥ $a3eH
Kadsg SIBTIIW

A3)

££9-2 41
fem111dg
foad epiuotd $%0

A30

UBW | UBW

QY

98%-¢ 81
uyseg BuITIIas
pueTs] 91d

A29

uv
BW

6g%-2 dlL
uiseg 3 sa3en
pueTJsqum) MaN

A28

UuvB
wY

u

UVB
WY

619-2 4l
sureeg ¥ £33€9H
e3sTNad0/ TTIMXEW

A2T
e 1

UVB
wY

UvB
wY

8LE~2 HI,
18| kent11ds 3 s93en
eyqunioy

__gg__{

uve
WYl

P

elé-z ul
§| Aem111ds 3 sedep
dnuaauas|

uw
BW

uv

995-2 Ul
xmxaﬁanm 3 sa3en
pueTAJeN

‘—__1

R
ayl
3 [ Tauepleq

L

Tuve

| WE

uv

UVE

UE

UVE

VE

VE

UVB
WYl

Y1

Uvw

Yr

wYT

UuvB
WYI

1£6-2 ¥l
agl
uosRaer

Uvw

het

YIE

U

U

6152 ul|
an
984039 3 M

A21 A22

UVWY UVW
IEZ

uvwY [uvw  [Uvw
Y1E

IEZ
Uvwy
1EZ

2L000

24100

24120

2u1k0

24200

2h210
2L220

24230

24240

2L250

24300

24310

24320

24330

24400

2LL10

2LL11

2ub12

2u413

2LkL20

2Lb21

2ub22
2uh30

24500

24510

24520

24530

24600

24610 VY

24620 vy

24630

24700

24710

24720

24730

oL Tho

l2b750

24760

(Continued)

G 25



EM 1110-2- 1605

12 May 87

H0-0L-H dW
savdoy Jeag
£J191d dT43®E

[X3
UVBW
YIFX
v

UVBWY
IZFX
IZ2FX
UVBWY
IZPF

10-69-H dH
spuaay udisag
suiseg parjjeg

ABL

Q¥X
TQX

vYX
VX
vYX
VYX

Qvx

10-89-H dW
Jaa0) deadry
Sweg qQng 71 pudy

AG3

128=¢ dW
ysem aarTadoag

Ja7aM yooy pBaugg

[1¥)

$29-¢ dW
BBJNESSIg
§9A4n) MOL Amdg

a8aeyosig
$93€n 3JTT 3494

285-2 an
deadry
AuBquE MOTJIBAQ

AS9 | ASO

UBW

YR

hBh-C dW
uoT3IBIqTA
s238n Kemy1idg >

A58

BIN=2 dW
PEAUTTaNS
aeq uoyjeBiamy

AST

HG1-2 dH
uoyjeyTAR)
£3314d atjjeq

A56

C1-£g-H 81
PeauxTng ¥ 23ey
Karyaey

A55

FA

tl-18-TH UL
Aem111dg 3
Butpueq sdean = &

A5H
YRX (WS

UVBW (UCB

85

80-51-H 41
4QYA @3®) 03049
Kataaeg

12-8L-H 4L
a3y shem11dg
{BUR) WOL-UUS]

A52 T A53

26

E1=1L-H §L
Kent11ds
{ Q%7 J3ATH pay

A51

TUVCB (UVCB
WENR [WYI

WENR _IWYIF

TUVCE [UVYCB

uve

Y0-IL°H
fem111dg 03049
Adezg

AS0

20=LL-H ¥l
uotjeaady
TIIS 1T _J8ATH PO g

ALY

CI-91-0 WL
UOTIBJATA 03044 m
113§ 17 J2ATH PO SF

€i-hl-H Wl
fem111dg
SNQUNTOY

ALT ] LB
UBW

Ol-hi-H WL
AemtTrdg
a1TyAR0ITY

AlG

UBWY

14043y aNY
133royd

Invert El
Length

DESIGN AND
OPERATIONAL VARIABLES
Type
Apron

24000 STILLING BASIN (APRON)

24100
24120
2k1bo
24200
24210
2h220

Slope
Noted Jtems
Shape
Height
Noted Items
Shape
Height
width
Spacing
Row(s)
Number
Location
Noted Items
Height
Length
Noted Items
Helght
Length
Noted Items
Bottom
Side
Size
Thickness
Slope
Noted Items

width
Pier Extensione

End Sill
Baffles
Tralning Walls
Riprap

{Continued)

2k2u0
24310
24320
24410
24413
2h420
24L21
2uk22
2bL30
24500
24510
2520
24530
24600
2610
24620
24630
24700
24710
24720
24730
24740
24750
24760

24230
2u250
2L300
24330
24400
2hk11
2bk12




EM 1110-2-1605

12 May 87

£ diS
a34eY0S1g 39%01M
@3uean B/e14094

0z dls
WepJagjoy 5 Tuu)
92 091 % SSIn

AB9 T A90

UVEW
YIE

TOVE ©
WYE

UVE

UE

85

UBW

CE

UVE

P
J90) 1D Ja11oy
8-Y5-G ¥ SE1W

A58

IV
WYE

Y

Quy

Gt dLS
Amds 3 TauUURY)

TUB

TUB

WE

TUB

WE

ER

PT31JUTH

fl 4L
Ands 3 Touueyd
s] AJawoBjuop

[ ABE T A87

OB

[
Jao)y sdueyostg
$33BH JITTOY

ABS

BW

21 dls
uiseg ¥ 35849
f BT18YeBucuon

TQUVB UC
WYIEZ

X

TQUVE
X

WYTEZ

£
%

60 dlS
0304d 5A T9pOW
10 dLS 03 ¥ ddy

AB3 | A8

10 3is
Aen111ds 3 weq
Gl G%1 4 SSTH

ASZ

uB
wY

S0 d1Ss
(k2]
q0uIEl

AC

CN

[$3

UBW
YIf

UBW

UBW
YE

UBW
YE

UBW
YE

UBW
YE

hO dLS
Fuiaris Jequey)
weq deusjaeag

£0 dIS
Tuuy) ¥ Aemtrrds
2 SeITUTWINETY

AT9 | ABO

20 4IS
8BJBUDST] MOy ,0
Sweq pues

A

L0 dls
fem1r1dg
s3uyisey

ATT

uvwy
IER

g

uvw

I

9, daded
STUTS paduaugng
JaaTy JTRTD 3§

AT

i Jadegd
shem111dS

Teury 81anT 3¢

ATS

TUB
WER

TUB
WER

g Jadeg
uo1s043 MO1J,0
JuswURQUY Ky

AT

TUVB
WYER

TUVW
YER

TUVW
YER

q Jedeg
fen111ds
L€ g%1 4 o1up,

AT3

&

10-T1-H 93
3007 INSSALY
382343 3230-Mo7

UBWY
1zp

I~ Go~08-1H oW

Touuey) 351900
AURQ, 0 JaATH PTO

AT1 AT2

61-9L-H dn
JDBJINS MOTY
33ny) Aemiiyds

ATO

SO-EL-H dW
a11jo4q uBisag
3s3J) Aemitidg

A69

hO-E1-H dwW
sorjang Jbddp
addeN Aem111dg

AR

L0-2L-H an
eleq 392fodd 3D
£33€0 Jajure]

A6T

X

SO-LL"H dW
adeyg woijog
up 11x3 Aemirids

Abb

TUB

WE

1

Tx

®

2koo0

24100

24120

2h140

24200 UBW

26210

2k220

2Lk230

2L2L0

24250

24300

24310

24320

24330

24400

2410

24k

2ulu12

2L413

2blz20

2uk21

2kk22

24430

24500

24510

24520

24530

24600

24610

24620

21630

2L 700

ur10 {ER

2k 720

4730

4740

luso [ER

P4T60

(Continued)

27



EM 1110- 2- 1605
12 May 87

@ A51 | Ag2 ”A23 ASH | A5 | A96 ,,A97 A?T A39 | BO1 | Bo2 | BO3 | BOB 52,5 53'5 K::T BOS B(ig B10_| B;l
- Yo 0 - a3 c o @ < e = 3
= U e '3 -1 = L3 - 0 =3 - 1 o - « o ~ <
= o n x o © O o - - =3 (=3 = o Q n ” s o = a n
a N n L Qo [ N n 0n = oL j=r -~ ~ & a L] v 1 o 0 @ « =
O 3 b —-u -3 o o @ Lo B e @ a =N o = ~ [ a o
CRlad |las |& Tr lad |88 |69 [bs las |a< b oo a_‘.. 5 nea |o &
L] fa) |« - > Lo 1O - o 43 o = - e o 0 jr—t - Q Q @ — >
e |- W - L w =) S oo e @ oQ = = @ (=T — -~ = = —]8 onr = |~ O
i=] = a ok e c o 4 el -~ O 20 = et 0 ) ® L W ML | e ) el 1
EO || O oy 0 Ol © | ~ L O] e = O e IO I~ > 3 I [MEQ|>»IT M EQqdI—|d Xn> L0 e
-1 — a|o £ 4 oy i RS (2 a0 ™M o e ] Ve Re~[o, ™ML DAL AT T AT ~ NG ~ IO N0 oy
DESIGN AND ER IR RO E IO E R G ~ ne |[n- [ = D -8 a o~ Py - — | e >
OPERATIONAL VARIABLES agan Xegnajadaadolgalg gaagaingafn g safd Bl S A St A5 AAL 8 RH2 S S A
:’:v)v)xmz/lL:nwzt—mzmwzmwwum«zmrow:mmm(—-wma.m;gmm:umzm — O @~ ] @~ o1 @@ & a3 o o
24000 STILLING BASIN (APRON)
o
24100
Type o
24120
24140
54200 Apron QUEW |UB UBW |UBW |TUBW [TUVB |[TUV [UBW [TQUVB|UBW [UBW |Z uve  jQuv | ve QUVBW| QUVB |UVBW |UVBW
YEX /WY YEZL |WYIE |BWE WYIER|YER ] YEZ NL_Jwyr Jyr  Jyrzx lwyiz Jyizx |vIEz
UBW TUVB |TE  |QYL WY QUVE U8
2L210 Invert Ei ViE WYIZ W
UB TOVE |E QYL [53 UB QUVE UB
2220 Length WX | VIE WY WYIZ Wy
24230 Width L
YE
28240 Slope
TQUVE OVEW
ok250 Noted Items WIE vizx
- UYX VIE [TE TQUVE| UW Z QUVB TQUVE | UVEW
24300 End si.l WYIE |YE WYz WYIEZ|YIZ
TUVE |E viz z
24310 Sha pe WIE
UBW TUVE [ QUVE
24320 fieight wIE iz
24330 Noted Items
QUBW |QYE TE |1QU TQUVB| TUBW | UBW 0z |2 QUVB |UYZ OVEW
s
24400  Baffles X YEL WrIE |YER |YE WYz YYIEZ vy
TUVE |E w |z
2uL10 Shape IE i
Ll Hetght b Y
24411 8 VE
oLk12 width
2ut13 Spacing
T QVE UV
Lk
2LL20 Row(s} VE Wiz |z
2hh21 Number E TE UER
TOVE |UB UB
2; o1
2uho2 Location WIE |WE W
24430 Noted Items z
24500 Pier Extensions TE '532’3
26510 Height
UE oc Z
h
24520 Lengt E
24530 NHoted Items
24600  Training Walls E B
24610 Height
24620 Length
U
" * . 6] Uve  |UVB
24630 oted Items iy i vz
TUB
24700 Riprap VE
UBEX [E GER | UBW
eu10 Bottom (ER
24720 side
eu730 Size
LTAO ‘Thickneses
2750 Slope
4760 Noted Items
(Continued)

G 28



EM 1110-2-1605

12 May 87

Squalany

B2l

e}
01044

CN

B20
F
3
7
-
—

UBW

B19

uiseg BuTT113§
ES00TRISN]

81l LID

vy
1E

UvY
pe

IE

uvy
IE

uvy
1B

AR) 814
a1ty

B18

098 LID!

a13Jed
Aduuog

UBY
IEX

uYr
EX

EX

HL
A®D 2314

B17

suoysantg|

Sd 11D
3133eg

UBY
X

UBY {UBI

Ix

£20404 Buy
33en

B16

£3 L1D|
Jeuadp
39NOTA

UBW

67
tauuey)

B1S

6_ay1 Auoydatty

Y L1
3 Andg|

uye
BW

-9
pow dj
o111

Blh

€1 THE.
T #3%Y

BL3

25000

Aduuog:
L=til “HE

urseg 3 Aes{11dg)

37317,

TQUVE
glﬂ
3 -4

P

W

UBW

L=
uiseg 3 A
‘ejuaumu

®

B12

0l "THg
TS
JIMO’

UBW
Yz

UVBW [UY
Y12

UB
WY

24000

24100

2u120

24140

24200

24210

24220

24230

242L0

2k250

24300

24310

2L 320

21330

24400

2Lb10

24411

2b412

2u413

2L k20

2kk21

24422

24k 30

24500

24510

24520

24530

24600

24610

26620

24630

2uT700

24710

2u720

24730

2L T40

2L750

24760

{Continued)

29



EM 1110- 2- 1605
12 May 87

A01 | A02 | A03 | AOL | 405 [ D AT (A8 [ A09 TAO T M1t TAZ T A3 Ml [ A1 | AI6 | AiT | A8 | ALS
® ” Po 20 )2g )3 =
s S E3 c g ‘5 o IR R bl 4 | o
gl €308 15 | 23 I - O - D o T B
& E (] wa 0 (5] 3 — O = a 8 -t —t =] wl 5 O n s
|5} 1= = = > (-1 - K <3 ot o o - W
SHE 0 Bafed mE 2 o] mr|f ol aeSels o|lg Folg 2ol O sxl5 fdScdE ] =B E <50
§ « | w i n 1o i @t oo nmarl wNN :E:msﬂmg u)nwo>—1=>u:>—4=umw>go~>wm
DE:’—SL"gQ]H: Mu:m::o”wﬂ‘a ac At o @ Mo X oA - 2| =4 00 2 |~ - L3
Y —— - — WO ADIO = OV ® —~ 4 UK i vl ~ a1 |o DR XU LS C "R LY DI [ PR - = I
pmsion AN FleooeBriae o MBS ARS e BT Ay BT A0 ST EADEdT SR SR gl 2d
OPERATIONAL VARIABLES R L R v S E R et et A ckds Ao o KL A T S T R Ea b S h
24000 STILLING BASIH (CONTINUED)
24900  Operatlon
VB VBW [UVB T lovy  [QUvew [ove UvB v [0ve UCE oW
i
24910 Pool E1 IE IE__|wE 1€ |tes  |vreze w1 w1 YE_ |w1 w |
ohoso T @ Tovew VBV [OVB v [ QUVEW [QUVEW |UVB B TE|0vB | OVB OVEB OV
1E 18 |we [B¥TE lviez |viese|wyr Wit WE__|wre {w1 WE |¥1
24930 Type Flov
TQUVE GVBW [CBR [UVB TBW 0B T
24931 Free/Submerged WYIEZ YIH WYy WYE J1E
24932 Gated/Uncontrolled e o
TVEW VEW [UVB | TUVCH |QUVEW [QUVEW [GVB T WE [ovB
24933 Unit Discharge 12 1E_ |wrs  |wyies|yiez |viee |wv1 ¥ WYE_|wI
24940  Gate Schedule UBW
2ugi1 Stngle CE E U ue
VW |TUVCB TBH TvC oW
my Multiple e A
24943 Locations UBN uwe
pugs0  cate oOpenting v B L oWy
wE
24951 Uniform WYE
CE T
4
952 Varisble Al
2U960 Gate Submergence u UB vE
| WE
24570 Gate Speed |
eLg8a Other Factors
981 Ice/Debris
PLos2 Loose Barges
24963 Waves
[2L9BL Fower Diacharge
lohg90 Noted Ttems vt
25000 DOWNSTREAM CHANNEL 1
Gws |UBW |BW [ove |ucB [veY Gve JvE |ove QUvEW[Oov [ OVC ove [0c oW O
o100  Channel vi W wr | v 1 WY1 YIEL |Wy  |pWY wR_|Bw ER
5110 Direction Ve
P5120 Shape 3
E [E|VIE [VE |TUVCB([VE VE[E TE ™ T
@s121 Invert £l WIE YIE
5122 widen
bsi23 Stde Slapes
5124 Bottom Slope
bsizo  Dixes
5140 Hoted Items
5200  Guide/Guard walls
25300 Riprap
bssto  Bottom ER
l5 320 Stde ER
5330 Size R VR
bs 30 Thickness R VR
5350 Siope
5360 Noted Items VER
5400 Noted Ttems ¢
{Continued)

G 30



12 My 87

EM 1110-2-1605

Ci-EL-H 8]
§3389 3 Aem(170g|
SL 091 4 SSIMW

als

WIR
UvB
w1
YI
VER
ER

S0-tL-H dlf
uo13eJqTA 93ED
SWEQ y SesueNJy,

ALY

ddy % £1-0L-H I
Aen111dg
£s13EQ

AL3

QUVE
BWYR
UVC
BWYR
UVCB
WYR
ovC
BWR

TUVCB

60-0L-H Hl
Aem111ds
uedo)

AL2

BWIR |WYR
TUVC
BWYR

S1-69-H Hl|
Kem111dg

AL1

Ako

[UVCB | UBW
Ligy
WYl
CBW

UVCB [UVW  [TUVC

YI

Uvw

Y1

VCN

WYIN [YI
YCK

uvw

¥I

VCN

CN

1eL-2 4l
Aenyrds
TEQIUUEY,

A39

uy
BW

011-2 8l]
sa3e y Aem(yidg
U0} TAUUEY

A38

UVB UVB Uvw UVCE |UBW

WRX WR
UVB

uv

689-2 ul|
Ken111ds
Aatnaeg

A37

uw
11
UVW
YI
TUVC
wYI

Yr

189-T ¥l
utseg BulTriag
2111431128

A38

UVB uvw

WYR
UVB
WYR
uvs
WYR
UYB
WYR

L59-2 ¥I,
Aem111dg
aye

uve
G
QY
Y1
QuUV
WY T

-

Y1

¥ ddy ¥ 959-2 ¥l
fen111ds pean-o1

EWRq Y SesueRJy

(UVB K

(WYZ
UVEW
YERZ
WYR

069-2 ¥l
AuBQUI MOTFIRAQ
sweq_y sesueyay

A33 | A3L T a35

YERL [YERZ

QUVEW |UVBW [UVW
YERL |YERZ
QUVBW [UVBW |UVW
YERL JERZ
QUVBW UV

YERL

QUVEW |UVBW

Gh9-Z ¥l
Aem11ds
J03004d

A32

S w———
QUB
wY
QUB

WY

£h9-2 HL
uiseg ¥ wajen|

A3l

C-31

v

A1day nuwﬂwwm*\
L

££9-2 4,
Kemt11dg!
[oi4 ®pidoid §%0

A30

UBW
UBW
UBW

FT

985-2 dl
uiseg BuTTIIaS
PUETSI 3414

29

585-2 dl
ulseg 3 se3en
puet.aqungy MaN

[

WY
UVB
L4

645-2 Hl
surseg § sajen
|exsya9do/ T1amxen

7

A2

8L6-2 Hl|
KemiT1dg ¥ €780
BIQuUI{0)

UVBW

JUVBWY |UVB UVE
IEZP WY

JUVBWY |UBW

IEZP

JUVBWY [UVE

IEZP |WY

[UVBW

YTE

IR

KemT11dg ¥ se3jen
dnuaa.ay)

d
N 216-2 HL
B

SN I
UBW

BW
uv

994-2 ¥l

@T::am 3 sa1eD
pueTyJ

WE

UVE
UVE
[UVE

895-C HL
a1
S TFUEPIE

A23

UV [UBW

YI

o8
WY
WY I
UBW
UVCB
WY T
Uvw
YT

1£6-2 41|
a3
uosyorp

Y1
YIE
UVW
Y
Y1
Uvw
YI

RN
a3l
aBaosn 4 N

A21

A22
A L

UVWY [Uvw

1E2

UvwY [UVW UVB uvs uy
I1EZ

IEZ

UVCWY [UVW

ENZH (YT

[UYwY [UE

IEZ

UVWY  [UVW

2L000

24900
24910
24920
24930
24931
24932
24933

5140
{Continued)

21940
2u9k1
24912
25043
24950
ougs1 VY
24952
2u960
24970
24980
2Lg81
21982
24983
tougal V¥
24990
les000
25100
25110
25120
25121
25122
25123
25104
l25130
25200
25300
25310
25320
25330
25340
25350
25360
lesuoo




EM 1110- 2- 1605
12 May 87

ALE | ABT | ARB | AUG | A50 | A5i | A52 | A53 | A5k | A55 | A56 | A57 [ A58 | A59 | ABC | AGL | AB2 | 463 | ABL | AB
@ = R A R
25 |= = (7 - H 3 n ) 3 ] g 18 0
[ = 0 - i o [~ o @ - o @ 2 3 « - - = n E £ n
@ a 3 o oo Ed = £ Ld - E- o = o [ -~ O n
O ) = —t - g < | o 4 O 5 o E o 3 X @ @ C ~ o
Wa o o) o~y L ™~ — O - LE2h-] -~ e s = =] (&) ) D>"£®v—0ﬂ)3
SRR - —|t -l C O Rl 3 - » o N . 3 i|= O o T = 2w n Q & 300 Lo~ OOl
éﬁ:hlnhlw-dlﬂlol Qﬁl’hlshl o O S [ Ba vt ¥ (~4 SO > O 3 N W2 O NE O —[NO | = 1o s 0
WD WD S0t b 1 > @ o co! Q=3 @ ] @) LN VOB D O IS R VR =1 R Y ") — o @Ko x © O
2> xr-o 3|~ = = bolt. B Ll T X & ifo g —AaCTITLT~ anld @dole 3WY ~ola av|d cho| @i
DESIGN AND SE ST 32T S 3 e DalT 32281 wHC S ART S P E e Sl AR Ed|o § A0 XP2T we
e -t © O T W Mo 'g« o - o o -3 G > R ot O =N = n 2 O E O E o © R
OPERATIONAL VARTABLES SEE St e LS e St R B R R DR L O | LR R L P R
24000 STILLING BASIN {CONTINUED)
24900  Operation
2La10 Pool EL 137 UBW VB UB z UB |QvK
wz WYX WR wI e
24920 ™ £ UBW | UBW W e [uve wWe [UB[X UB TUB  |QV | UVBWY
Yz B |wrr WYX |¥S ¥R w1 ¥x | IZFX
2k930 Type Flow
VW Ve GvVB  [UB UB
24931 Free/Submerged Yz ™ wx s WR
UB | UBW W v |oves
24932 Gated/Uncontrolled w Yz ™ w1
X UB 7 ™| VI
24933 Unit Discharge WR A2 IX
2490 Gate Schedule
B |UBW TUVC [UVC
2kg41 Single Y BWER | BWI
2u942 Multiple UBW ‘;‘Vf
24ok3 Locations B e
B i OvC {UVCB UB X
24950 Gate Opening w Vi A s s
24951 Uniform
2u952 Variable
24960 Gate Submergence
24970 Gate Speed
24980 Other Factors
24981 Ice/Debris W
2982 Loose Barges L]
24983 Waves
24984 Power Discharge
24990 Noted Items X vrx l{gggxy
25000 DOWNSTREAM CHANNEL
vC v v UGVCB UVB
25100 Channel w o wet WX
25110 Direction
25120  Shape c oL
25121 Invert E1 c
25122 width
25123 Side Slopes
25124 Botiom Slope
VCE
25130 Dikes NR
25140 Noted Ttems
25200 Guide/Guard Walls
25300  Riprap =R
25310 Bottom R o R
25320 Side R
25330 Size R o R
25340 Thickness R :
25350 Slope
25360 Noted Items
25400  Noted Items
(Continued}

G 32



EM 1110- 2- 1605
12 May 87

t2 dls
28J8U0STA A9HDTH
a8uedn B/ ETI09g

A90

UBW

UBW

62 als
wepia30) ¥ Tuu)
2 01 ¥_SSIN

v s

5| geoy 39 derTOW
§-Y¥5-6 ¥ 6STH

289

UBW
uvey
IEN
TC
ER

YE

WE

Qv
WYE
(333

o Sl dlLs
[| Amds % reuveuy
PIaTJuIN

QVCY UV
INL
TUB
WER

UBW

[o i dls

ol  Amdg 3 Tsuuey)
3

s] AzamoBjuon

L 41

ko| o0 afaeuos1n

E2318D) JIT[04

QVCY

IENL
Y

FNL

122

2l dis
m utses 3 3894
 e1ayeBucuoy,

TQUVE
"r'guvi
IEZ
TQUVE
WYIEZ

WYIEZ

60 4IS|
07044 SA TopoW
L0 415 03 v ddy

A83

L0 dIS
Ken1r1ds ¥ weg
Sl %1 4 SSIR

UB
wY

4]

G0 dIS
a3
RLR]
#0 418
RuTATIS Joquey)
weq dedjaeag

AB1 T AB2

ABQ

QUCBW(QUCB [QV
YIENL{WYNL |YL

UBW
YIE
YE
YE
YE
UBW
YE
INL
QYL

Qv
YNL

€0 diS
Tuuyy 3 Aemprrdg
2 SeITUTUTASTY

AT9

20 dIS
2Baeyosiq MOTJ,0
suweq pueg

ATE

10 dIS
AemT11ds
sBuygsey

ATT

Uvew
YIER

ER

91 Jodeq
sT11S peBasaqng
JIATY JTETD "3

AT6

¥, dadeg
shent11dg|
Teur) a1ong ‘g

ATS

WER
WER
TUB

¥ Jadeg
uotsoa3 Moy, 0|
1

TUVB [TUB
WYR
WYR

a um eq
Keny11dg|
LE 437 ¥ o140

AT3 T ATH

10-1L-H ¥D|
J0NTJ AJINESIAd
18841) 3930-mM0

AT2

UBW
YIFP
UBWY
IZP

oy

S0-08-"TH dH|
Tauuey) 33TINY|
Aueq,Q J13ATH P

AT1

6L=9L~H dW
a0eJIng MOTJ
230y AemTrydg

A70

SO-EL-H dR
a11Jo4g uByseq
4834) ABmI11d!

HO-EL-H dW

aoejang Jaddp
addey Aemy11dg|

AG9

ABB

L0~2L-H dW|
eyeq 393[04g 3)
§31e9 Jajure]|

|

Ab

GO-1L-H dW
adeys woj30q8
u) 31%3 Aemridg

AG

TUB
WE
UBW

ER

25110

24000
24900
24910
2hg20
2L930
24931
2L932
24933
24940
2k9L1
2L942
24943
24950
214951
24952
24960
2L9T0
2ug980
24981
24982
24983
2498k
2L990
25000
25100
25120
25121
25122
25123
25124
25130

25140
25200

CER

QUY

QY
NL

C- 33

TUB

UBW
YER

YER

(Continued)

25310
25330

25300 [VB¥

25320
25350
25350
[25360
25400



EM 1110-2-1605

12 May

87

AS1 ] A92 | A93 | AL | A95 | ADB | A9T | A A9 | BOL | w02 | B03 | BOW | B05 | B08 | BO7 | BOB | B0 | Bi0 [ Bl ]
® o e ST R e R
e e s < gla I8 5 5 n g 3 5] = | 5 8
[} ~ " x @ a0 O N - O (¥ = o o n 0 i -3 e g "
- " = 0 Q [ ] [N o n = (e |=r — — b - o ® ' < + g o
O g I - < g @ g I e o n a - o« S [ B "n
od o as (= w o |a 2 om e laad o< 2 @ o LU = e @ £
w 'j o) > L ) Q =3 o = o - 0 &3 kol a0 = - 3 -y Q @ —— >
2 o ) — U o un 1 00 O W c o =R} = > () g o [~ D - oy o =0 ] Byl o O
< = 3 £ & = s = [ = - o %G =3 [~ — w2 o e W (L @ [ i «
O o OO 0O @l e . e o ™l X < L3> X I|MmECImI e EN 2 —|d I > 2 0o e
DESIGN AND - B Pl P - PR = b N N N T HE aR|e AL oRIEANESREZMESRGSS
OPERATIONAL VARIABLES B3alf Felz saBoaifRolodalaBalasall Salilol Sala Salfialf e 2 2ales da Rl T ol 5 0f B
24000 STILLING BASIN (CONTINUED)
24900  Operation
QB UBW  [UVIT UBW TQUB [UBW | OWY 3 VC  |UB |QUVB |UVBW |OVEW
24910 Pool E1 YEX 2L WE__|YER v lwx wrig [vie |vieegl
Cioz0 ™ £ 3 TBW  [UVBWY [TV |TUB |UBW |TQUB |UBW |UB | Z TZ  [QUVBWIVC | QUVEW| QUVB |UVBW | UVBW
YEX IRZL |YE  |WE WYER |YER Wy vizn |y |yrex |wriz [viz |yiez
2u930 Type Flow
[ TVBRY UBW  |UBW | TQUB ]
24931 Free/Submerged it 1E2L WYE
i [ QB
24932 Gated/Uncontrolled p w1z
24933 Unit Discharge QuY
ob UVC |TZ  |¥C  |QUVE |QUVE |z z
2k940 Gate Schedule NZL BL iy Wiz |wrrz
2ugu1 Single ]
24942 Multiple
24943 Locations
24950 Gate Opening QUB UBW UVB |TUv |TUB TQUB U |2 UCN _|UBWY |VC_ |QUVBW| QUVE | UVEW | Z
YEX WIE_|YE |WE WYER wy 7L |zpL [yr  |yrex |wriz |viz
24951 Uniform
2kgs52 Variable
ViE [T |TUB TQUB B |2 i3
24960 Gate Submergence VE WE WiE W
24970 Gate Speed
24580 Other Factors
T X TBW
24981 Ice/Debris VE YIE
2u982 Loose Barges
21983 Waves
L9BL Disch Ve VT v
2L 9! Power scharge NL Y1
TBW Uy
24990 Noted Items 1ZP
25000 DOWNSTREAM CHANNEL
N UY UVE QUBW © TOVC | UB GVE | UVB
[25100  Channel = WIE PWYIE | ypg W WYsL |wr Wy |yiE
25110 Direction
25120 Shape w vY
E TOVB |TU | VE TGUVE |TUBW | E = QUVW |VCY | QUVE |QUVB |TE | UVEW
25121 Invert B wIE |vE WYTER | YER yiz |1E  |wyiz |wyrz 1z
25122 width
25123 Side Slopes
l2s12% Bottom Slope
25130 Dikes ¢
TV ¥C
25140 Noted Items viK ot
5200  Guide/Guard Walls veH
5300 Riprap
25310 Bottom
25320 Side
25330 Size
25340 Thickness
25350 Slope
25360 Noted Items
(1] TGCH
5L00  Noted Items i Y1
(Continued)

C-34



EM 1110- 2- 1605
12 May 87

w
=
N
=
o

Bl

g
{1
o
|

dk
[
1

]

E

%’

i
T G35F

I

=

lcir

Lower Monumental
Spillway & Basin
Operating Forcesje
CIT C3

BHL 104-1
Spwy & Channel

CIT A4L9
Baffle Pier Cav

CIT B6C
Provo Currents

Spillway & Basin
Allegheny L&D 9
Baffle Pier Ca:
CIT B57R
Stilling Basin
CIT T8

Channel & Spwy

Little Goose
BHL 114-1

Bonneville
Gate Lip Mod
BHL 136-1
Wicket Gate
Bluestone
Bonneville
Tuscaloosa
Gallipolis
Gallipolls

24000

24900

UVBW | QUVEW uve UBW UBY UBY uYI

249101y, | y1eze B I

jlx__
UVBW |QUVEW UvC UBW UBY UBY uYI

24920 v1s |y1ERP W x_|ix ;

24930

24931

2k932

24933

249k0

24941

2u9u2

24943

UVEW |QUVEW UBW UBY

249501 v1z | vieze I3 |

24951

2h952

24960 i

2L9T0

24980

21981 VIE

2lgB2 | |

24983

24984

24950 1|

25000 H |

UvB UBW v uvy
wyl |[YE CN IE

%8

25100

25110

UVBW

25120 Y12

WYIEZ
E._ |

25121 YE 1

25122 ‘

25123

25124

25130

25140

25200

25300

25310

25320

25330

25340

25350

25360 |

25400

(Continued)

G35



EM 1110- 2- 1605
12 May 87

Al8 1 A19 [ A20D

e
g

AT | 408 A3 [ Al 7 oAls

AlD 11

g
4

8
a
i
2
e

@ AOL

AND REPORT

Possum Kingdom

PROJECT
Spillway

DESIGN AND
OPERATIONAL VARIABLES

Multi-Leaf Gates

TR 2447 Rpt 1

TR 2-447 Rpt 2

Possum Kingdom
Submerged Bucket
™ 111-2
Possum Kingdon
Baffles
St. Cucle Canal
Morganza Floodwy
Contr Structure
T™ 2-326
Spillway Gate
lew Cumberland
0ld River L Sill
0ld River L S{ll
Dnstr Ch Riprap
Old River L Sill
Control Struct
TR 2-447 Rpt 3
Warrior
Old River O'bank
Panel Gates
'TR 2-491

T™ 2-381
Cavin's Point

Emergency Dam
T™ 2-358
Spiliway

Jim Woodruff
Cheatham

Santee River
Spillway

™ 168-1
emopolls
L&D

Closure Dam
TR_2-496

Tanton
Bluestone

™ 111-3
Spillway
T 190-1

Baffles

™ 2-243
™ 2-252
T™ 2-386
TH 2-404
Spillway
TR 2-485
01d River

™ 111-1

25000 DOWKSTREAM CHANNEL (CONT'D}

|

25900  Operation

€

VIE 1E VIE |VCE |[TUVBW|VE VE uvw TCE ER

25910 Pool E1
YIEZ YIE

VIE E VIE YCE TUVBW|VC vc YE uve QYL TCE VER
YIEZ {(YE WY1
25930 Type Flow ve ]
TUVBW v uvw
YIEZ YI

25920 TW El

ERNERS
g

25931 Free/Submerged

-

25932 Gated/Uncontrolled

VIE E VIE VCE TUVBW | VC VE uvw TR VER VR
YIEZ |YE hod
VCE

25933 Unit Discharge

25940 Gate Schedule

25941 Single CE e

TUVCB uc

25942 Multiple i

25943 Locetion uc

T

25950 Gate Opening VCE

—
25951 Uni form VCE

25952 Variable TCE

25960 Gate Submergence

25970 Gate Speed

25980 Other Factors

25981 Ice/Debris

25982 Loose Barges

25983 Waves s

25984 Pcwer Discharge

25990 Noted Items

NQTED ITEMS

21140 Upstreas approach channel | 1

21460 Upstream approach riprap

21500 Upstreanm approach misc.

21990 Upstream approach operation

Submerged Tuicd ike Rock
bucke utles section L ldam
Lock Pier T Seal
chamber extension cover
Flow thru [Siutce onstr
lock flow ool
Orifice Seals Alr

222L0 Control sill shape

22800 Control sill misc.

22990 Control sill operation

23700 Gates & bulkheads misc.

ates| & vents vents]
T

23990 Gates & bulkhead operation

Flip

2L250 Still baein aprom ucket}

ndryjKotched
eir |sill
Location
in row

2k330 Still besin end sill

24430 Still besin baffles

24530 Still basin pier ext

24630 Still basin tr walls T

24760 Still basin riprap

Blutce

24990 Still basin operation ) ow

25140 Downstream channel geometry

T

Filter

25360 Downstream channel riprap Clernby

Pwrhe|

25400 Dowmatreaa channel misc. tailrace

Tuice

25990 Downstream channel operation b1 o

ate ey ep-
OTHER TYPES OF DATA O] t1: &
X Shiste  fenen 2,

C 36



12 May 87

EM 1110-2-1605

G1-tl-H Hl
sajen 3 Lem1yydg!
Si d¥7 Y SSIH|

T

VER

vI

Gate

struct|

ver

1locks
oner
iocks)
ce/
lebris|

removal

SO-TZ-R I
UuoT3eIqTA B3ED)
sureq Y SESURRJLY

Al

ddy 3 €1-0L-H ¥l
Aemt11dg)
Aa1ae0

AL3

uye
BWR
sha
ute
locks]
[Bridge

60-0L-H 41|
Kemi11ds
uedo)

AL2

TUVC [UVC
BWYR |BWR
TUVC [UCB
BWYR _|WR
Levee

G1-69-H 8l
Aem111dg
o8ny,

All

Bridges

ﬁa‘

elev

Berm

SHI=C ¥l
av
ATOH

A0

uww

YIR

UVW
Diversion
welr

ITrib
jinflot

Y1

LEL-2 ¥l
Kem111dg|
Teqyuuep

A39

011-2 4]
€83e) 3 AemTT1ds
109 TSUUE))

A38

elevation
Blanket
length
Debrisl
removal

(Trunnion

€89-2 4l
Kemtr1ds)
Katxaeg

A37

TUVC

Wil

uvw

'TUVC

WYIN

TVC

TVC
I‘ilr?nd
embankment
Lock
discharge

Y1

189-2 ul]

urseg BuITTI3S
w:ta:umf

A36

L59-2 Wl
KenTT1dg)
auep

ugh

gl
Channel

QY

¥ ddy ¥ $59-2 41
Kentryds peag-o
Sweq Yy SusuenJdy

AL T7A35

UVB

G- 37

(oad ep7ao1d 5%

059-2 4l D
m AUBQUE MOTJJDAQ) 5
Sweq ¥ SeESuUB)JY| $
FERED
m Kem111dg)
=
<
2
<

ureeg uiTTIag
pueTS] 3ATd

Mﬁ 5852 Ul
Bl

£85-¢ |
i uiseg § sa3ep
pueTIaquUN) may

18-2 ul
| suisea ¥ saqen
exsyyado/ TT8MxER

81%-2 81
Kent1rds 3 Sogen
®19UN10)

YIE
Uvw
YIE
uw
Debri
610

11

2ls-2 ul
q|AentT1ds ¥ seaep
dnuaeJ

vents

Air

995-2 HL
B Kem111dg ¥ seqep
PUBT!

te
eals|vents

ressure

mi1l

96-T HI
a
2TTauepJE

[¥3

Uw
Project
layout

ck
[discharge
o
Lt ior

YI

Uvw
I
Uvw
YT

Y1

1892 ¥l
a1
uosyoE,

Uvw
I
uvw
I
X1
Uvw
1
r
ents

X1

6152 UL
a8
81080 4 ¥

Uvewy |[uvw  [uvw

UVCWY Juvw
1ENZ
1ENZ |YIE
UvWY |[UvW
IEZ

¥C
[Divren.
notch

@rﬁ_l&z

25000

25900
25910
25930
25931
25932
25933
25940
259h1
259u2/ ¥
259u3| ™"
25950
e
25952
25960
25970
25980
25981
25982
25983
25984
25990
21140
21460
21500
21990
22240
22800
23700
23990
24250
24330
2Lk30
24530
24630
24760
24990
25140
25360
25400
25990

25920




EM 1110- 2- 1605
12 May 87

60

3
&

61 | A62

,
3
5
Ja
3

o)

Fe

AS6 | AS7

5

58

H
oo
>
o
15
=1
=
[
n
i
fo
-

AS51 | AS2

>
[n
o

@ ALe ] ALT

PROJECT
AND REPORT
ceville

DESIGN AND
OPERATIONAL VARIABLES

avigation Dam

rays Landing
Swellhead
MP 2-468

Spillway
ITle Piers
Cavitation

Gate & Bulkhead
MP 2-154

TR HL-83-12
Rend L Sub Dams

Vert Lift Gates
Discharge
MP_2-606

Spwy Tow Curves
Pressures
Sbmrgd Rock Weir
Propeller Wash
MP 2-821

Riprap Cover
MP H-68-01
Baffled Basins
Design Trends
MP H-69-01
Baffle Piers
Drag Forces

MP H{-70-04

Overflow Embank
MP 2-625

Proto Gate Vibr
Riprap

Proto Spillway
TR H-77-06

TR HL-T9-08
Spillway Gates
Vibration

Tenn-Tom Canal
MP 2-484

Old River L Sill
Red River L&D 1
Spillway
Spillways A&B
TR H-78-21
Barkley

TR HL-81-13
Barkley

Operation

TR H-74-10
Columbus

O1d River L 511
Proto Vibration
TR H-76-15

Spillway
TR H-Th-13

TR H-77-02

Spillway
Ozark

TR H-77-13
MP 22552

[)

25000 DOWNSTREAM CHANKEL (CONT'D)

25900 Operation |

25910 Pool E1 B

25920 TW El1 w1

25930 Type Flow

Uvw

aﬁ“agag

25931 Free/Submerged

25932 Gated/Uncontrolled vl

25933 Unit Discharge
——

25940 Gate Schedule

25941 single w WL

25942 Multiple

25943 Location

VC!
25950 Gate Opening “ g Exms

25951 Uniform

25952 Variable

25960 Gate Submergence

25970 Gate Speed

25980 Other Factors ‘

25981 Ice/Debris

25982 Loose Barges

25983 Waves

25984 Pover Discharge | L

25990 Noted Items L L

NOTED ITEMS

21140 Upstream epproach channel

21460 Upstream approach riprap

21500 Upatream approach miac. i

Fli Rock [Ripra;
22240 Control aill shape el bktl’ - o

[Br 1dge] [ R Cap
-

©1990 Upstream approach operation
IVE

22800 Control sill mise. blocks
= o Propeller
22990 Control sill operation tory d1r &'aist
Dog ate Bottom| ingie|
mech Jveir 3rder| eaf
Tta

crest x

Txed Toe pron
t rough

fea surve| roug!

2370C Gates & bulkheads misc.

23990 Gates & bulkhead operation

24250 Still basin apron

24330 Still basin end 8ill

24430 Still basin baffles rfle

Fler
24530 Still basin pier ext barties

24630 Still basin tr walls

24760 Still basin riprap
elocity ‘roud efFroude
24990 Still basin operation *: edsure o o

25140 Downstream channel geometry

25360 Downstream channel riprap

25400 Downstream channel mirc.

25990 Downstream channel operation

epers oyl Debris Pesignfiydr
X OTHER TYPES OF DATA ture| tatio 3ate iata

! L e

G 38



12 May 87

EM 1110-2-1605

te 4Is
28JvYos1q I9¥UIM,
23uedn ¥),B11034

A9
Abut-
ment

T Ty
vaive

4
wep.2J0) ¥ THuD
92 0% ¥ SSIN

TUvVC
I=
TUVC
YIER
TVE

TE

[ S I — — 3 L ——
14l
J80) 32 491704

T A0

l

9-¥5-C 8 SEIN r || -
ST dIS T - ] - e . 3
Amds 3 Tauuey)y .
PT31JuIM

|
s

BWYIE
N
il
QL
Tock
gates
Model
scale
ate
Peire
dam_s
Tock
5SC9

ART

TQUVE
¥C

QYCY
N
QVCY
INL
C
N
8
IN
wvelirs

1 dILS
Amdg 3 TaUUERY)
s] KaswoRjuon

Xl

T

|

|

1

!

!
Training

s

ey
L
AY
NL
QYL
QYL
QYL
Y
NL
QYL
QYL
XY
NL
Fixedl &
skim
wal

Ty dIS

Jo0) 3Bueyosig
59389 J3TTOH
2l dIS

u1s®g 3 35840
y EBTa2yeducuon

A

Taterag
Tor

|

Proto-
e

T
Loose
slabs

[
Frotod
press

t]
trpe

TE
TE
TE

velocity

B 60 dI%
03044 SA TIPOW
L0 d1S 03 ¥ ddy

A83 T a8l
Qv

Y

vY

YL

YL

Lock
disch

>
Ll <) . |

10 als ] 11

KemiT1dg ¥ ureg

Gl %7 Y SSIK

and

dischidisch

CN
UB
WY
[N
Lock
location
Lock
|

Location
all

ion

Surface
debris

50 dIS
as
PEIR:M

33
SL

i o]

“Anl | AB2

Flow thru

QVC
NL.
QUVCE
WYLEN
L
QYL
UBW
YE
N
QUBW
YEL
JUBW [CN
YEL
UCBW
YEN
CIN
N
[Chano.ne
exten

loperation

HC dLS
ButaT1s J8quey)
weg deajaeag

vertsweir
valve |lock
Lesf
chamber
System

Culv

Cul-

T | - B B +
Tuuyy ¥ Aem{rids
Z SEaTUTUTASTy o

AT9 ] AB0

Y
EL
CE
CE
Lock
site

ge

20 i B B \‘vyll vyl
aB1eYOSTQ MOTJ,0
sweq pueg

478
TUrb
5111

39

ATT
T

L0 diS:

Remt11ds

sfurysey & E5 oo |5

o L ] i
STT1S padaawgng
Janty JTe1) '3§

[Rows
iling

AT

1 Jodeq
shemiT1ds
TBUE) 919N ‘3§

A’S
TUB
WER
TUB
WER
TUB
WER

H J2deg
uots0d3 MOTJ,Q
JuauBUBqUY ¥y

AT

a Jadeg : - o
fentT1dg
LE G%7 4 OTU0

AT3

tayer'trip

10-1L-H 8D 1 —
39N14 sunssalg
3533) 9980~moT

AT2

layer 'teip

Boundary
Bounda

S0-08-TH W
Tauueyy 1813NQ.
AUeQ,0 JBATY PTO =

ATl
UBW
YR
Surface
rotection
Gabi-
ons

61-9L-H dn
30TJUNg MOTJ
2anu) Aemyridg 3 |

ATO
Side
wallg

50-FL-H dH
111049 uBisag
35240 Kem111dg 1

A69

WO-EL-H aW - - lf .
aorjung Jtaddp
addey Aemiitdg

A68

LO-2L-H dNW T -
ﬁuma 203044 30

§93eD Jajuiey

sian

T

s1gn

jdata

S0~LL=H dW : .
adeyg woljog
4y 311x3 Aemryrdg

eration

266 | ART

ead
I
b
rototype

tlet
conduit

Lo

25000
25900
25910
25920
25930
2593
25932
25933
25940
25941
29Gu2
25943
25950
25951
25952
25560
25970
25980
25981
25982
25563
25584
25956 |°
21140
21460
21500

5
22240
22800
22990
23700
23990
2u250

3

L
21530
24630
24760
24990
25360
25400
25990
—

®

25




EM 1110- 2- 1605
12 May 87

AL | Aoo ] AG3 | AGL | A0S | AGE | AG7 | AGH | A9 | BOT | BO2 | BO3 | BOU | BO5 | Bob ] BoT | BOB | Boo ] BIO | BIT
® = ImEL L Z T
a e o = ~ @ = o L3 q - o o
=1 U '3 = = o — Q 1=t el " Il - a L3 -t o
=N (=l n 2 o O IR ot o [ =3 an n i o ~ L 0
oo - & v O [ =] v 0 i1 Fad = — - = - g n £g r (&) D L-2] g <
O g £ - < o L] et £~ @ L] o = @ i [ = 0
(SR8 =] o v = Earel (=] 2 m @ n ] =] aa =3 @ o - e & 0 @ o
) fed - > @ =) &3 L] = a o X - £ o 0 — - Q =3 3 L3 |~ — >
2m[2 w = = « b 2l |- w0 O oo = m QU = .l Pm Y o O — - Enlas Pl —1o > — me A O e
Qo = = = & ~ o c i -~ « x4 o @ — W g e g ® i]— @ tf~— (|m i
EAlm e O R O O e~ YL O e 1 3 MEZ"IOQO‘I—JI‘>JI>-_§O>-2QNENNI o I Wl> o =]
ez |T3& QMo 2R Em[E s 57 Sl AT nNT 2GS s Ao 2 AEBIYT I AL S YL = AS 2 §|s 02 I
DESIGN AND Llod | JcO fuwe |vns |o— [ ~ oo jo— . o e~ Jd L {9~ £ — — e z >
OPERATIONAL VARIABLES Eei=| LN R ERei o Ll el ol Sl el g Rk Tl e Rt ] Gl B e et - o
X ) DX N0 CNE = NXE N UE va om::n:wx:ow:mu_)zu—-wn:n.mgmmxumzm — QO T = v e oo mi
25000 DOWNSTREAM CHANNEL (CONT'D)
25900  Operation
TUVE [TQUVC [TUBW LG uve 2 TUVB |UVBW
25910  Feol EL viE BNYIE | YER ‘ 1 weie |YIE g
25920 J— TUVE |TU [TV TCTQUE [E We TOvC |UB |2 TUVE | UVEW
WIE |VE |VE L WYER L WYST WY wele [YIE
25930 Type Fiow C
[TUVB |TE  |TVE TQUE
25931 Free/Submerged TE WiE
25932 Gated/Uncontrollied z
25933 Unit Discharge
A QVCY Ve OVC |08 |Z
di
25940 Gate Schedule TEL i, AN
'TUB
25941 single I
25942 Multiple TE
25943 Location
TUVE |TU TU ve E uve TUVC |UB Z TUVB
25950 Gate Opening wie v |vE e YNL WYST |wy WYIE
25951 Uniform
25952 Variable E
TUVB [TU  |TO TQUB E
25960 Gate Submergence VIE |vE vE WYE
25970 Gate Speed
25980 Other Factors
TV UE
25981 Ice/Debris e
25982 Loose Barges
25983 Waves :
Vo TOVC
i
25984 Power Discharge - N WYSI
W
25990 Noted Items w o
E—
NOTED ITEMS
2114C Upstream approach channel
21460 Upstream approach riprep
21500 Upstream approach misc.
21990 Upstream approach operation
5 Dyrsn
b 11 sh
22240 Control sill shape o
- 32
22800 Control sill misc. Cul ate Dike Protol Sor
verts rec spWy type slots
TOLo-| Gate
22990 Control sill operation . lear
Tcke End &,trash Seal & Cate
23700 Gates & bulkheads misc. 8 shields clearance slots
23990 Gates & bulkhead operation ater [fater Prot Cate
ngid [ingid I e Leal
gate jgate Profile c ke
24250 Still basin apren ehape
24330 Still basin end sill
24430 Still basin baffles Proto]
type
24530 Still besin pier ext
24630 Still basin tr walls sh ish JFish
adden adderjvay
24760 Still basin riprap
Protod Gate
24990 Still basin operation iype Tees
25140 Downstream channel geometry [fail- i1-
race race
25360 Downstream channel riprap
[Fump Lock
25L00 Downstream channel misc. ntak outiet
B Lock
25990 Downstream channel operation Low operation
T Jump \1 enkage r o 1 Prototype 1] ris{Prototype
X  OTHER TYPES OF DATA Z 82 as
1ecation ds Beel Jetsst et [ Jeavisdtion
A gate 1

C 40



EM 1110- 2- 1605
12 May 87

ower Honumental
Spillway & Basin
BHL 104-1

fd
0,

&

Splllway & Basin

Little Goose
BHL 114-1

Bil | BlS

o

B

Gate Lip Mod

egheny LED §
Spwy & Channel
CIT A4LY

Bonneville
BHL 136-1

Wicket Gate

Operating Forces

CIT C3

Bluestone

wy

g
|ﬁ
B
—H

Proto Currents

Baffle Pier Cav
HDG35R

CIT BSTR
Baffle Pier Cav

CIT B6C
Stilling Basin

cI1T 18
Channel & Spt

Bonneville
Tuscaloosa
Gallipolis
CIT G35F

Gallipolis

25000

25900

25910

YIE

25920

QUVB
WYIE

FE R

3
EEEE

25930

25931

25932

25933

25940

25941

25942

25943

25950

UVBW
Y1E

Lk

25951

25952

25960

25970

25980

25981

25982

25983

25984

vc
Mx

25990

211k0

ells

21Lk60

21500

Abut-
ment

21990

22240

22800

22930

but-
ents

ridgefAbutm:
81l

~

nt

Gate
slots

23700

Tripping
actiod

23990

2k250

24330

cket|
eeth

24h30

26530

2L630

2u760

2L990

25140

25360

2500

25990

bris

Cavi- vi- Proto
kationjtation data

C-41



EM 1110- 2- 1605
12 May 87

Bl BLI OGRAPHY TO APPENDI X C

A01. US Arny Engineer Waterways Experinent Station. 1936. "Mdel Studies of
the Spillway and Stilling Basin for the Possum Ki ngdom Dam and Pl ates, "
Techni cal Menoranda 111-1, Vicksburg, M ss.

A02. US Arny Engineer Waterways Experiment Station. 1936, "Additional Model
Studies of the Stilling Basin for the Possum Ki ngdom Dam and Pl ates, "
Techni cal Menoranda 111-2, Vicksburg, M ss.

A03. US Arny Engineer \Wterways Experiment Station. 1937. "Mdel Study of
Baffles for the Spillway Apron of the Possum Ki ngdom Dam and Pl ates, "
Technical Menoranda 111-3, Vicksburg, M ss.

AG4. US Arny Engineer Waterways Experinment Station. 1939, "Mdel Study of
the Spillway for New Lock and Dam No. 1, St. Lucie Canal, Florida,"
Techni cal Menoranda 153-1, Vicksburg, M ss.

A05. US Arny Engineer Waterways Experinent Station. 1940. "Mdel Study of
the Spillway for the Santee River Dam" Technical Menoranda 168-1,
Vi cksburg, M ss.

A06. US Arny Engineer Waterways Experinment Station. 1942,  "Mbdel Studies of
the Spillway and Integral Sluices for the Canton Dam North Canadi an
River, lahoma," Technical Menoranda 290-2, Vicksburg, M ss.

A07. US Arny Engineer Waterways Experinent Station. 1948, "A Laboratory
Devel opnent of Cavitation-Free Baffle Piers, Bluestone Dam New River,
West Virginia," Technical Menoranda 2-243, Vicksburg, M ss.

A08. US Arny Engineer Waterways Experiment Station. 1948. "Spillway and
Lock Approach Currents, Demopolis Lock and Dam Tonbi gbee River,
Al abama; Model Investigation, Technical Menoranda 2-252, Vicksburg,
M ss.

A09. US Arny Engineer Waterways Experiment Station. 1951. "Mrganza
Fl oodway Control Structure, Mssissippi River; Hydraulic Mdel
Investigation," Technical Menoranda 2-326, Vicksburg, Mss.

A10. US Arny Engineer Waterways Experiment Station. 1952. "Spillway and
Lock Approach, Ji mWodruff Dam Apal achicola River, Florida; Mdel
I nvestigation," Technical Mnoranda 2-340, Vicksburg Mss.

All. US Arny Engineer Waterways Experiment Station. 1953. "Upstream
Energency Dam Cheat ham Lock, Cunberland River, Tennessee; Hydraulic
Model Investigation," Technical Menoranda 2-358, Vicksburg, M ss.

Al2. US Arny Engineer Waterways Experinment Station. 1954. " Subnergibl e-type
Tainter Gate for Spillway, Cheatham Lock and Dam Cunberland River,
Tennessee; Hydraulic Mdel Investigation, Technical Menoranda 2-381,

Vi cksburg, M ss.
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US Arny Engineer Waterways Experiment Station. 1954, "Spillway for New
Cunberland Dam Chio River, West Virginia, Hydraulic Mdel Investiga-
tion," Technical Menoranda 2-386, Vicksburg, M ss.

US Arnmy Engi neer Waterways Experinent Station. 1955. "Spillway for
Gavins Point Dam Mssouri River, Nebraska; Hydraulic Mdel Investiga-
tion," Technical Menoranda 2-404, Vicksburg, Mss.

US Arny Engineer Waterways Experinent Station. 1956, "Od River Low
Sill Control Structure; Hydraulic Mdel Investigation: Report 1,
Downpul | Forces on Vertical-Lift Gates," Technical Report 2-447/1,

Vi cksburg, M ss.

US Arny Engineer Waterways Experiment Station. 1957. "Ad River Low
Sill Control Structure; Hydraulic Mdel Investigation: Report 2,
Studies of Riprap Placenent Plans, " Technical Report 2-447/2, Vicksburg,
M ss.

US Arnmy Engineer Waterways Experiment Station. 1959. "Od River Low
Sill Control Structure; Hydraulic Mdel Investigation: Report 3, Study
of Over-all Performance, " Technical Report 2-447/3, Vicksburg, M ss.

US Arny Engineer Waterways Experiment Station. 1958. "Stilling Basin
for Warrior Dam Warrior River, Al abama; Hydraulic Mdel Investigation,”
Technical Report 2-485, Vicksburg, M ss.

US Army Engineer Waterways Experinment Station. 1959. "Od River Over-
bank Structure, Forces on Panel Gates; Hydraulic Mdel Investigation,”
Technical Report 2-491, Vicksburg, M ss.

US Arny Engineer Waterways Experinent Station. 1959. "0 d River
Project; Rock-Fill Initial Cosure Dam Hydraulic Mdel Investigation,”
Technical Report 2-496, Vicksburg, M ss.

US Arny Engineer Waterways Experinment Station. 1959. “Walter F. George
Lock and Dam Chattahoochee River, Al abama and Georgia; Hydraulic Model
I nvestigation,” Technical Report 2-519, Vicksburg, M ss.

US Arnmy Engineer Waterways Experinment Station. 1960. "Spillways and
Stilling Basins, Jackson Dam Tonbi gbee River, Al abama; Hydraulic Model
Investigation," Technical Report 2-531, Vicksburg, M ss.

US Arny Engi neer Waterways Experinment Station. 1960. “Dardanelle Lock
and Dam Arkansas River, Arkansas; Hydraulic Mdel Investigation,”
Technical Report 2-558, Vicksburg, M ss.

US Arny Engineer Waterways Experiment Station. 1961.  Spillway for

Mar kl and Locks and Dam Chio River, Kentucky and |ndiana; Hydraulic
Model Investigation," Technical Report 2-566, Vicksburg, M ss.
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