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EM 1110-2-1603

16 Jan 90

He/Hd

0.8

0.6

0.4

0.2

0.0

--0.15 -0.1 -0.05

VCREST AXIS

i

.rl {os

' I 0.8

DEFINITION SKETCH

TYPE 3 PIERS
SEE PLATE 3-6

ELLIPTICAL CREST
SPILLWAY

PIER CONTRACTION COEFFICIENTS
TYPE 3PIER
FROM HDC 111-22

PLATE 3-10



EM 1110-2-1603

He/R

16 Jan 90
120
o BASIC EQUATION
Q=cl'- 2(NKp+ Ka)He)He 2
100 . WHERE :
Q =DISCHARGE , CFS.
SUGGESTED .
C =DISCHARGE COEFFICIENT.
DESIGN CURVE\j U =NET LENGTH OF CREST, FT.
N =NUMBER OF PIERS.
a Ks = PIER CONTRACTION COEFFICIENT.
oy Ka= ABUTMENT CONTRACTION COEFFICIENT.
6.0 . He = TOTAL HEAD ON CREST, FT.
o)
a o
§
. Ao
™ s ©
®
6.0 v 4 LEGEND
o0 7 s srmeoL PROJECT R w/L  WH
%) | ° o CW 80! 4 1.55 0.96
%o O . FOLSOM 8 2.10 3.77
5 o PHILPOTT 5 2.67 1.42
. o » PINE FLATX 4 2.12 1.77
06 o s CENTER HILL¥* 5 383 9.48
40
o ¥GATED SPILLWAY WITH PIERS
s o
1
v . o—0/
® o ° 08/ g
A o o -
° NOTE: R =RADIUS OF ABUTMENT, FT.
2012 0 0 W=WIDTH OF APPROACH REPRODUCED IN
: o MODEL , FT.
o ® L =GROSS WIDTH OF SPILLWAY, FT,
. o® H *DEPTH OF APPROACH IN MODEL , FT.
0.0
<0.2 0.0 0.2
Ka
%\& <<< Q L D1 JL T »))//4]
Moo [l i
il 11t |
TRIRE
TRERY
RN © e oo o
ARIRE
(AR

o)
O
O

OVERFLOW SPILLWAY CREST WITH
ADJACENT CONCRETE SECTIONS

ABUTMENT CONTRACTION COEFFICIENT
FROM HDC 111-3/1

PLATE 3-11



EM 1110-2-1603
16 Jan 90
1.4 4
o]
°
o + BASIC EQUATION
1.2 { Q=C[L-2(NKp + Ka)He]He 2
»
o4 s WHERE *
Q =DISCHARGE, CFS
C =DISCHARGE COEFFICIENT
SUGGESTED
DESION CURVE —] o/ U =NET LENGTH OF CREST, FT
0 N = NUMBER OF PIERS
1.0 Kp = PIER CONTRACTION COEFFICIENT
Ka= ABUTMENT CONTRACTION COEFFICIENT
Mg = ENERGY HEAD ON CREST, FT
.
o] o a
o8 | i
He () /
Ha ) / LEGEND
o|® 14 o SYMBOL PROJECT R w/L W/H
0.6 | o DORENA 2 5.60 10.7
] DORENA 4 5.60 10.7
g o} RED ROCK™ 7.8 342 16.5
A . CARLYLE ™ 9 8.44 75.5
s 8] Iy WALTER F. GEORGE * 4 544 553
.
*GATED SPILLWAY WITH PIERS
0.4
) [
/ a
NOTE: R =RADIUS OF ABUTMENT, FT
o W 3WIDTH OF APPROACH REPRODUCED IN
MODEL, FT
oz L =GROSS WIDTH OF SPILLWAY, FT
o H =DEPTH OF APPROACH IN MODEL, FT
H,*DESIGN HEAD ON CREST, FT
00
-0.2 0.0 0.2 0.4

Ka

ey o

[ ¢

28804

UUTUoouruogguuuoruT

OVERFLOW SPILLWAY CREST WITH
ADJACENT EMBANKMENT SECTIONS

ABUTMENT CONTRACTION COEFFICIENT

FROM HDC 111-3/2

PLATE 3-12




EM 1110-2-1603

16 _Ian. 9

90

80

70

60

50

40

30

20

CAVITATION ZONE

NO CAVITATION
ZONE

1.1

1.2

NOTE: Hy = DESIGN TOTAL HEAD, FT

e = ACTUAL TOTAL HEAD, FT

ELLIPTICAL CREST SPILLWAY
CAVITATION SAFETY CURVES

WITH PIERS
FROM HDC 111-25/1

PLATE 3-13



M 1110-2-1609

16 Jan 90
Q0
80 \
\ CAVITATION ZONE
70
60 \ \
1)
Iv (53
>
-
\
=)
50 A\
N
N
™
psy
w \ N
NO CAVITATION \
ZONE \
30 \\\
NG
20
1.1 1.3 1.5
Hq/Hy
NOTE: Hd = DESIGN TOTAL HEAD, FT

Ho = ACTUAL TOTAL HEAD, FT

ELLIPTICAL CREST SPILLWAY

CAVITATION SAFETY CURVES
NO PIERS
FROM HDC 111-25

PLATE 3-14



EM 1110-2-1603
16 Jan 90

L

CREST AXIS

ORIGIN OF COORDINATES

x85= 2018 y—

NO PIERS

COORDINATES FOR UPPER NAPPE WITH NO PIERS*

H/Hd=0.50 H/Hd:i.OO H/Hd= 1.33
X/Hy Y/Hd X/Hy Y/Hy X/Hd Y/Hd
=1.0 =0.490 -1.0 -0.933 -1.0 «1.210
0.8 =0.484 -0.8 -0.918 «0.8 -1.188
«0.6 «0.475 0.6 -0.893 -0.6 -1.151
-0.4 -0.460 =0.4 -0.865 0.4 -1.110
-0.2 «0.42% =-0.2 ~0.821 «0.2 -1.060

0.0 -0.371 0.0 -0.785 0.0 -1,000

0.2 -0.300 0.2 ~0.681 0.2 -0.919

0.4 ~0.200 0.4 -0.586 0.4 -0.821

0.6 «0.078 0.6 -0.465 0.6 -0.705

0.8 0.075 c.8 -0.320 0.8 -0.569

1.0 0.258 1.0 -0.145 1.0 -0.411

1.2 0.470 1.2 0.055 1.2 -0.220

1.4 0.705 1.4 0.294 1.4 -0.002

1.6 0.972 1.6 0.563 1.6 0.243

1.8 - 1.269 1.8 0.857 1.8 0.531

NOTE: H = He

*BASED ON ES 801 TESTS FOR
NEGLIGIBLE VELOCITY OF APPROACH

OVERFLOW SPILLWAY CREST
UPPER NAPPE PROFILES

WITHOUT PIERS
FROM HDC 111-11

PLATE 3-15




EM 1110-2-1603

16 Jan 90

X/Hyg

-1
-0.
-0.
-0
-0,

WO BMNOD®CORINONRKOC®O

e b e = O OO QO

H/Hg4 = 0.50

Y/Hy

-0.
-0.
.472

-0

-0.
-0.
.384

-0

-0.
-0.
-0.
.075
257
.462
.705
9117
.278

NOTE: H=H,

482
480

457
431

313
220
088

CREST AXIS

*BASED ON CW 80! TESTS FOR
NEGLIGIBLE VELOCITY OF APPROACH

<
3
8

TYPE 2 PIER

LEGEND
¢ OF BAY
—_———— Q WITHOUT PIERS

COORDINATES FOR UPPER NAPPE AT ¢ OF BAY WITH TYPE 2 PIERS*

H/Hy = 1.00 H/Hg4 = 1.33
X/Hq Y/Hy X/Hgq Y/Hq
-1.0  -0.941 -1.0  -1.230
-0.8  -0.932 -0.8  -1.215
-0.6 -0.913 -0.6  -1.194
-0.4 -0.890 -0.4 -1.165
-0.2  -0.855 -0.2  -1.122
0.0 -0.805 0.0 -1.071
0.2 -0.735 0.2 -1.015
0.4 -0.647 0.4 -0.944
0.6 -0.539 0.6 -0.847
0.8 -0.389 0.8 -0.725
1.0 -0.202 1.0 -0.564
1.2 0.015 1.2 -0.356
1.4 0.266 1.4 -0.102
1.6 0.521 1.6 0.172
1.8 0.860 1.8 0.465

OVERFLOW SPILLWAY CREST

UPPER NAPPE PROFILES
CENTER LINE OF PIER BAY

FROM HDC 111-12

PLATE 3-16

£



\
\\'.J

EM 1110-2-1603

CREST AXIS

COORDINATES FOR UPPER NAPPE ALONG PIERS*

H/H, = 0.5 H/H, = 1.00 H/H, =1.33
X/H, Y/H, X/H, Y/H, X/M, Y/H,
1.0 -0.495 1.0 -0.950 -0 -1.235
08 -0.492 08 -0.940 £.8 -1.22)
0.6 -0.490 0.6 0929 06 -1.209
0.4 -0.482 0.4 -0.930 0.4 -1.218
0.2 -0.440 0.2 -0.925 0.2 -1.244
0.0 -0.383 0.0 -0.779 0.0 -1.103
0.2 -0.265 0.2 0.8 0.2 -0.950
0.4 -0.185 0.4 -0.545 0.4 -0.02)
0.6 -0.076 0.6 -0.425 0.8 -0.689
0.8 0.060 0.8 0285 0.8 -0.509
1.0 0.240 1.0 -0.12t 1.0 -0.389
12 0.445 12 0.067 12 -0.218
14 0678 1.4 0.286 14 0.01)
16 0.928 15 052 16 0.208
18 L7 12 0778 18 0.438
NOTE: H = H,

*BASED ON ES 80! TESTS FOR
NEGLIGIBLE YELOCITY OF APPROACH

OVERFLOW SPILLWAY CR
UPPER NAPPE PROFI
ALONG PIERS

FROM HDC 111-12/1

16 Jan 90
I ~+ /
~.v
T TYPE 2 PIER
——
LEGEND
ALONG PIERS

— e e & OF BAY

EST
LES

PLATE 3-17




N

1110
J

an

—2-
- on
V)

1603

CENTER LINE OF GATE BAY

ALONG PIERS

He He
H, 0.50. 1.0 15 H, 0.50 1.0 15
X Y X Y
Hd Hy Hd Hd
-1.0 -0.494 -0.939 -1.311 -1.0 -0.489 -0.933 -1.311
-0.8 -0.488 -0.925 -1.300 -0.8 -0.483 -0.925 -1.300
-0.6 -0.483 -0.913 -1.275 -g-g ‘g-zgg :g-g;? ~: ';2,?3
-0.4 -0.476 -0.888 -1.248 -0. = : -1
-0.2 0,445 -0.855 -1.210 -0.2 -0.463 -0.935 -1.375
-0.15 | -0.438 -0.915 -1.383
0.0 -0.403 -0.808 -1.162 0.0 0.369 “0.829 1318
04 | -0240 | -0666 | -1.029 04 | -0170 | -0571 | -1.023
06 | -0.116 | -0.573 -0.938 0.6 -0.063 -0.441 -0.882
0.8 +0.029 ~0.454 -0.833 0.8 0.069 -0.298 -0.730
1.0 0.201 -0.291 -0.707 1.0 0.234 -0.128 -0.555
1.2 0.403 -0.086 -0.562 1.2 0.431 0.065 -0.362
1.4 0.626 +0.150 -0.395 14 0.651 0.278 -0.140

UPPER NAPPE

'DEFINITION SKETCH

WATER SURFACE PROFILES

CONTROLLED CREST

P/Hy=1.0

PLATE 3-18



EM 1110-2-1603

16 Jan 90
CENTER LINE OF GATE BAY ALONG PIERS
De He
H, 0.50 1.0 15 H, 0.50 1.0 15
x Y X Y
H, H, H, Hy
-1.0 -0.483 -0.894 -1.254 -1.0 -0.483 -0.889 _1.257
-0.8 -0.479 -0.886 -1.244 -0.8 -0.481. -0.880 -1.248
-0.6 -0.471 -0.871 -1.229 -0.6 -0.477 -0.869 -1.233
-0.2 -0.429 -0.824 1183 -0.2 -0.467 -0.917 -1.338
0.0 | -0.388 | -0783 | -1.149 -0.15 1 -0.450 1 -0910 | -1.373
‘ : -~ o 0.0 -0.356 -0.825 -1.324
0.2 -0.329 -0.728 -1.099 0.2 -0.252 0677 1176
0.4 -0.241 -0.655 -1.034 0.4 -0.159 0541 1029
0.6 -0.123 -0.570 -0.951 = 0.6 -0.055 -0.414 ‘0.885
0.8 +0.019 -0.458 -0.856 0.8 0.081 -0.258 -0.735
1.0 +0.198 -0.300 -0.753 1.0 0.256 -0.089 -0.566
1.2 +0.394 -0.104 -0.631 1.2 0.477 0.105 -0.383
1.4 +0.613 +0.119 -0.426 1.4 0.672 0.319 -0.188
He UPPER NAPPE
& AN R
'R “ YOS x 185 - gy 083y
", rr
P " € CREST

DEFINITION SKETCH

WATER SURFACE PROFILES

CONTROLLED CREST
P/Hy = 0.50

PLATE 3-19



EM 1110-2-1603

6 Jan 90
CENTER LINE OF
GATE BAY ALONG PIERS

H H
& e
Hd 0.50 1.0 Hd 0.50 1.0
x N X N
Hd Hd Hd Hd
-1.0 -0.469 -0.850 -1.0 -0.469 -0.838
-0.8 -0.469 -0.848 -0.8 -0.469. -0.835
-0.6 -0.464 -0.839 -0.6 -0.466 -0.833
-0.4 -0.454 -0.823 -0.4 -0.469 -0.835
-0.2 -0.438 -0.796 -0.2 -0.488 ~-0.894
0.0 -0.405 -0.758 0.0 -0.414 -0.900
0.2 -0.358 -0.715 0.2 -0.286 -0.756
0.4 -0.260 -0.640 0.4 -0.175 -0.615
0.6 -0.151 -0.553 0.6 -0.066 -0.471
0.8 -0.018 -0.448 0.8 +0.061 -0.311
1.0 0.135 -0.303 1.0 +0.209 -0.139
1.2 0.315 -0.135 1.2 +0.378 +0.044
1.4 0.528 +0.045 1.4 +0.577- +0.250

-

UPPER NAPPE
He

Y

0 '4,]1 Y”,' 1.85 _ KHS'BS v

P . & CREST ' \

DEFINITION SKETCH
WATER SURFACE PROFILES
CONTROLLED CREST
P/Hd = 0.25

PLATE 3-20

e



EM 1110-2-1603

16 Jan 90
4
LEGEND 8
1@ MINNESOTA DATA
® KITTITAS DATA
s
dm
d
1 Q
2
et
L SEE DESIGN - H
HCURVE BELOW 4
oy
. 1 1
) 4 ) 12 16
= M
vod
a. EXPERIMENTAL DATA
1.2
BRES H
-
- ﬂ;._‘.—
SUGGESTED DESIGN CURVE
in 1.1
d
1.0
1 2 3 a 5
= M_
hod

b. DESIGN CURVE

NOTE: dm = DEPTH OF WATER AND AIR MIXTURE
d = COMPUTED DEPTH FOR NON-
AERATED FLOW

V =COMPUTED VELOCITY FOR NON-
AERATED FLOW

§ = GRAVITATIONAL ACCELERATION

F 3 FROUDE NUMBER FOR NONAERATED
FLOW

AIR ENTRAINMENT

PLATE 4-1



EM 1110-2-1603
16 Jan 90

N
g—-
-
.
y

€ CResT

L

a. CONVENTIONAL SIDE CHANNEL SPILLWAY

i
1

Ol
P (o =
F—g—t
>—-—-

1 |
g—-
~—-1

2w

|

b. L- SHAPED SIDE CHANNEL SPILLWAY

SIDE CHANNEL SPILLWAYS

PLATE 5-1



EM 1110-2-1603

16 Jan 90
L5
.V
14
[
.3 /
.2 - /
Ll
%“:; ,—5 = ass .
1.0 74
/ o
09 /
[ J /
oe /
o7 //
ﬂ'-u 1.8 1.8 20 22 2.4 26 28
Le
Hd
NOTE: H =HEAD ON CREST,
H, = DESIGN HEAD,
L_=LOSS OF EFFECTIVE CREST LENGTH.
P = APPROACH DEPTH.
SIDE CHANNEL SPILLWAYS
L-SHAPED CRESTS
EFFECTIVE LENGTH

PLATE 5-2



EM 1110-2-1603
16 Jan 90

=—— VERTICAL SHAFT

VERTICAL BEND

oo t HORIZONTAL (DIVERSION) TUNNEL
D FLOW

S ] A

VERTICAL SHAFT SPILLWAY

SLOPING SHAFT

VERTICAL BEND

t

SLOPING SHAFT SPILLWAY

MORNING GLORY SPILLWAYS

PLATE 5-3



-6 31vid

w = 4441

a=20

b= 39.4' SECTION A-A
a=275°

p=9.86"

1120

[~ 1160~

&
1040
RL 1015.21 L Y AN ST TN
~
/- \
| 7 \
VY 'S 'S T T 1 T VT T T 1 3
_ 434 | CONCRETE LINED CHANNEL —— \
. \ S | 82 O T T O M T
< Ve \ &
A\
k) \\ 3 2 g
° 2 v v v
LABYRINTH i
WEIR

~1020

PLAN OF AVON SPILLWAY

\

'/ DRAINAGE HOLE

R 1001.95

\

LABYRINTH WEIR
SPILLWAY

06 uer 97
€09T-Z-0TTT Wd




EM 1110-2-1603

16 Jan 90
A | A
t DY S N N
|
=T
<4 [
1V:2H
PLAN
CHUTE CHANNEL
2
S 3 1L~ 8
T B
| 7 s
APPROACH INVERT Y/ N/
SECTION A-A
LEGEND:

B8 = LENGTH OF DROP FEET

D = DEPTH OF DROP FEET

W= CHUTE WIDTH, FEET

H=UPSTREAM, HEADWATER DEPTH, FT.

: : BOX INLET
= DIS RGE, CFS
@ = DISCHARGE DROP SPILLWAY

FROM HDC CHART 625-1

PLATE 5-5



M 11ly-2-1603

16 Jan 90

>

PLAN

APPROACH INVERT

SECTION A-A

ELEVATED BOX
DROP SPILLWAY

PLATE 5-6




EM 1110-2-1603

16 Jan 90
1 : vrvvl ] 1 g ,,,,! T T ]
: D=0 : : B/W=1 1
5 ; 5 : P
o 1 ) i 1 1
ot 2 }
L | ] ] 4‘ |
- i /fddnoa i
. | w |
ERRN: 13 1t — *
g SIEC / J 1
5 | ] 5 [ ; ]
- L n L |
o = |
1 L R s 1 N ) A
1 5
10-1 ! 10° ! 1071 ! 10° 5
H/W H/W
1 T . T T m—.
C B/W =2 ] r B/W=3 ]
5 5 | o ]
c"c_> L S L /{ )
0 / « /
T 1r {1 & 1t 1
5] N 1 d r ]
5 ] 5 |- ]
o | .
1 bl 12 4 1 A, L 1. AL 1 1 1 1 i AL A .
1 5
10-1 109 ! 1071 ! 10° !
H/W H/W
1 T ——T—TrTTm
- B/w=4 ] LEGEND
5 P —
o
° - "l.r b a D=0
= L R a4 D/W=0.2
L i O D/W=0.4
" ® D/W=086
dg ; O DW=1.0
st/ z
i ]
PR 1
- BOX INLET DROP
SPILLWAY
‘l A 1 i,
1 ) 5 1 CALIBRATION CURVES
1071 W 10 FROM HDC CHART 625-1/1

PLATE 5-7
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EM 1110-2-1603
16 Jan 90

1o
-+ -t 444+t 14+
L A HTEEH
TR T
T3 T r TTT 1T
100 H 11T
1 LT SUGGESTED DESIGN CURVE
FOR X/Hy=0.l TO 0.3
-
s O
25
] {3 dd-4 4
117 J many I HA:
20 . sRuRSEASSS
4-§-4-t-4+ 14— 411 -+ 11 -4 RS - [
. 11 LT3 JYIITIT 14 ] 4TI
] 993 I
11 O T 1T ys s
85 HH Bs
[ 1 1 11
B ERE A
[/} I -t
w -4
w ot -4 -4 4. 4+ 4 .
8 eor 1] 1A TI7F 1] 1 n e
z 1 T R » i
° ¥ 1
j_':: L 4 H
7517 T ] . l‘ GATE SEAT 1
—— I s o e o — - -4~ 444 —+
u H
7o HH A A S H
13 Hratr A DEFINITION SKETCH H
TATIT
65 a H
anpan LEGEND .
SYMBOL TEST GATE SEAT (X/Ha) 13
I3 11T MODEL DATA T
s0 HH BEuSEbEN . = v CW 801, AVERAGE 0.000 H
1H I CW 80I, AVERAGE 0.167 .
EANRSRSENDESNESS v WHITNEY DAM, AVERAGE o.127 s
= PROTOTYPE DATA H
55 ] CENTER HILL, AVERAGE c.ln hn
ENNGPE ] FORT GIBSON, AVERAGE 0.137 1]
14 t1te 1 ° WOODS RESERVOIR DAM 0.3% H
K
1
50
0.55 0.60 0.65 0.70 075 0.80 0.85 0.90 0.95

DISCHARGE COEFFICIENT (C)

FORMULA TAINTER GATES ON

WHERE:

Q=CGBVZgH SPILLWAY CRESTS
Go=NET GATE OPENING DISCHARGE COEFFICIENTS

B=GATE WIDTH
H=HEAD TO CENTER OF GATE OPENING FROM HDC 311-1

PLATE 6-1



EM 1110-2-1603
16 Jan 90

9-11€ OQH WOH4

PH 00'L = ®H Y04 SIHNSSIYU 1SIHD
NO NOILVO01T LV3S 31VD 40 193443 ¢
SLSIHI AVMT11dS NO SILVD HIINIVLH

3dA1010Hd (d)

3iXv 1538D

i 00
] 1300w (W) g % Vo
o A
{031V 10dB3ILNI)
0050 L2 2ve0 Wsnitvy  p0——0 ===
(@31v10dY¥31N)
[22&) 00°l 8520 (d)HJISOr 43IHD  &———4
0250 szt 00¥°0 (N)SONIT  *——x
‘ 095°0 szl 0000 (W)SOWIT  ¢+——U
19€°0 L2 L1910 (W)108 D &——8
$8€°0 L2 0000 (W)108 M> O0———0
PH/g Prsy (PH/X) LV3S 31vO 1831 T0EWAS
ON3D37
P
~
0 20- o'l 80 9'0 ¥'0 2o 0 20-
Z0-
0
>0
Xim——0
wn
iy
20
i
i
_ v'0 +
; !
1 W \ 90 : : . 90
| m S |
| 4 i _ | |
i Py ! ! i f
. 80 -(Hd3SOr 43IHD}00Y'0= 52 & ; 80 : i 0
: !
; | P ! P
- Am3h4<voo?oumu o : ?ozudonoumu v
(SONW31}0090= 52 'V vo | vo
- nm . o1+ ?ozudootoumumu 01 {—(sowanszoo=H ¢ —do
Gu;iahoulmmo vo no o
n_PHI® a-PH(®
“ _ ?uZZovo-ouMo ?u;:Hoo-oo*o
1 EX i L 1 21 : | 21

av3H N2IS3Q
38n$S3ud

u
9y

PR

PLATE 6-2



¢-9 Jlvd

N

1.2
0]Co _ 0])6Go _ 0)Go
.} Hg =0033{wEs) \ a 0]".4 =0.200{wES) .};; =0.500{wES)
Go Go Go "
10 LI 0.025(LEMOS) —] 1.0 a "—dso.zoo(u:uos)—~ 1.0 T8 g m0.500{LEMOS)"
G [
' -"—‘jsovoco(\.:uos) ' ﬁ-o.loo(u:uos) A %Q-o.nouwos)
d
G
os L] O 2. guewm — o8 \ 5 S . 0.091 cID 0.8 N B % INTERPOLATED
Hy A Hy G
G o = 0.375 CJD
° [] [ ] H—° - 0.195 CID [»] w,
Llx d
~ o6}l— - — 06 It EEEE 08—\ —N-N— } o - -
o
[WIR
x|w
a I
a2
[=

v L hin
x 2 a == Q‘ o "_—‘&‘ > et T
‘ 4 s or %
-02 -0.2 -0.2 -
-02 [+ 02 0.4 0.6 o8 1.0 ~0.2 0 02 0.4 o8 o8 1.0 -02 o 0.2 0.4 0.6 o8 10
X X X
Hy Hy Hy
LEGEND
SYMBOL TEST GATE SEAT ()UH‘) R/H, B/H¢ HIHG
CW 801{M) 0.000 1.27 0.385 133
CW 801(M) 0.167 1.27 0.367 1.33
LEMOS (M) 0.000 1.2% 0.560 1.25
LEMOS (M) 0.400 125 0.520 125
CH JOSEPH DAM 0.258 1.00 0.444 1.33
cJo
o
»
4 L1855 51083 TAINTER GATES ON SPILLWAY CRESTS
—_——— - ¢ o
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L USE COORDINATES FOR BED APPROX 0.05r BELOW LIP. ~
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