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25. Estizated discharge rates at Carters dan site. Since records
of 3tage? &nd Giscrarge are noc &Val.30.e at the Larters site, it wvas
sacessary to estimate discharge hydrographs for the floods of record
sro= éata at neardy stations. 1In order to accomplish this, concurrent
recorés for the gage at Pine Chajzel below the site and the Zllijay gage
oo tre Cartecay River atcve the site were used. The discharges at these

.a%ions wvere modified by applying weignted drainage area ratios to
estirate the ratural discharges at the site. It was assumed that due

+0 the srall reservoir area there would be no appreciable difference
tetween natural and inflow hydrcgraphs and the natural hydrograﬁhs were
- - A

used in routings. The peak discharges and flocd volumes as estin
for some of the larger floods were as follows:

A Peakx discharge Flood volume
“lood s (ST ) (inches)
’

February, 1546 14,000 4.1

January, 1947 10,400 4.1

March, 1951 21,2C0 3.7

January, 1954 18,400 L.6

SPILLWAY DESIGN FLOOD

26. Criteria and procedure for somputing *a.u-al¢ volume. The
.~-way design storx rainfall was developed using th ri: ria in

Si.eteoroicgical Report No. 33 "Seasonal Variation of th ..obap;e
smam Precipitation Bast of the -uptn Meridian for Areas from 10 to

--22 Square Miles_and Durations of 6, 12, 24 and 48 Hours". The month

of August was found to have the maximum probable :recipitat on for the
Carters area. This amount of precipitation, as shown on figure 17 and
the corresponding depth-area-duration relatiocnships for a drainage
area of 3‘6 square miles in zone 7, as shown on figure 18, were used
%0 compute the rainfall volume for the spillway design storm. The
'esul‘ing amounts were reduced by 10 rpercent to allow for irregu-
larities in basin shape and the improbability of rainfall patterns
conforming exactly with the Carters drainage area. The rainfall
voluze thus computed amounted to 26.6 inches.

27. Rainfall excess for Carters dam. In computing the'rainfall
txcess it was assumed that the initial loss would be zero and a con-
stant loss of 0.1 inch per hour was adopted, tased on losses encountere
e in studying flocds of record in the area. This resulted in a total
Talnfall-excess of 22.3 inches. The f-hour rainfall-excess amounts
vere arranged in a critical pattern of i« U-l«3-5- in order of
Sagnitude,

28. Natural discharge hydrograoh. The derived unit hydrograph as
cescrided in paragrapn 23 was appiied to the rainfall excess and a
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SAVANNAH RIVER BASIN

2-1830, Keowen River sear Jocassee, S5, C,

. enmr 159 to Septester 1964,

. o h6 geare (1930-84), 478 cfs.

Sesse g sRcOpt those for periods of 8o gage-deight record, shich are fair,

e dlecharge, that of Sept. 39, 1904 (revised); sisisum, 57 c2s Oct, 7, 19%4.

Rating tedble (gage hetght, to feet, and discharge, 1o cubic feet per second)
(Stage-discharge relation affected by ice Dmc. 18, 20)

Discharge, in cubic feet per

1.1 101
1.3 166
1.5 282
2.0 565
2.5 980

-0 e w
Qoco

1,500
2,810
4,970
7,340

second, vater yesr October 1963 to Septesber 1964

k™ ¢

L3131, long 82734417, oa rigat bask 0.5 alle downatrvas from bridge oo State Highway 11, 1.8 alles soutbesst of
o 73, Coesaty, $od 1.8 wiles upstreas froe Eestatos Cresk.

Datus of gage is 7I7.43 It above mess sea level, datus of 1829, supplessatery sdjustaent of 1926,

@ Grecnarge duriog yesr, 17,700 cfs Sept. 29 (gage height, 17.84 ft), staiwus 122 ¢fs Oect. 29, 30, 31, Nov. 1 (gege
- -

T Dec. Jan, | Feb, | Mar. Anr, Vay T June 1 July Aue , T Sept.
558 | €26 | 43 439 | 680 1,190 | 439 | 220 400 | ie8
; 466 @3 | q86 | LT O 848 | a1,400 | 473 ’ 305 aso | 316
v PEN 428 f 49 | 3,000 | 625 | a1,700 | 413 | 503 U8 | 4w
4 339 | s | 439 ’ 788 | =0 ai 200 | 387 | 153 w04 | 419
- ns | w2 | s | *1,8%0 | 640 i al,100 ‘ s | 257 s f 378
IR 200 | 43 ! 1,200 | 3,0%0 | 1,940 | w930 | 406 ! 234 208 | 343
. 208 | Tea | 736 | 846 | 2,830 863 az | 220 e252 | 21
' 209 | 500 610 | 782 | 3.2 I 819 ¢ | 220 im i 3o
e ! 3 | e1,700 ! 543 | s | 1,440 | 777 e | 220 21 | 299
iw ] 268 | 940 ' s1s | 1,210 I 1,160 , 127 333 248 320 283
| | !
ite | ne | 64 | 500 | w12 | 1,000 | m 318 229 380 28
e | s | 8 | 4 | 760 | 925 | a800 | 30 278 423 288
5N ] @3 44 | 486 | 880 | 1,120 2780 | 332 262 18 288
36 - § e 872 | 488 1 | 1,390 6712 i 316 *220 278 i 2
a2 336 | 499 ‘ 215 | 1,000 | &3 299 | 21 e | as2
sia. § 368 so7 ' s | 1,250 | 825 | 4600 310 220 684 228
299 452 | S8 | 999 854 2590 294 206 764 234
iy M0 as | 685 819 802 ] 4560 28 15§ 47 229
it 262 400 71 77 %0 4540 278 917 a@r 268
wo | 230 61 = 610 ! 872 11 | as0 am 33 387 %2
L) 2 493 FT9Y l 863 595 ’ *500 262 294 33 238
i ©e { 513 726 er2 | 706 268 445 232 £2 7]
s 316 a2 488 | 703 *6%6 | 558 30 340 468 229
| . N ! 68 | 672 664 | 563 400 362 339 220
iy 68 | 2,900 sor | 767 40 | 843 182 24 04 208
- Bt [ |
7 | 268 3,080 | 493 2,340 163 86 283 156 278 202
Yol m #02 an 1,330 #3,%00 | 466 262 299 263 0.
4| m 0 | 990 | 3,500 | 452 | 2 4 76 254
37 603 | 432 | 872 | 2,300 432 24 | 766 320 [*a6,900
s | 247 588 leeo o ™ | 1,430 a2 | 224 630
. e 79 |- - - - a2 |- -%Te- 351
¢ 10,220 21,245 I 16,182 | 30,022 38,238 22,676 9,891 11,034
- 20 968 1,208 m 330 356
o 05 . 4.83 . ! 6.5 8.16 . 2.23 2.41
Ll 3.87 3.4 “or | 7 0.1 3.70 240 | 297
Tt 0520 wia 22 Mean 378 Clem 2.38 In. 34,64
Yot S900  win 122 Mean 359 Cism 23.78 In. sS4
Jreturre (base, 4,000 cfs) * Discharge ssasuresent made oo inis day,

Tiscnarne | pace ] Time

% 4.5%
S s, 80
g 050

S S—

I} 427 | va

&0 !

170
J v-uiw--ln.u 1 17,700

Un ! 15
™

.38 ! & a0

Cage | i
height 1‘"“""‘0

& No gage-beight record.
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Table & Tiaw e, Nb, 2 ‘5.
MAXIMUM RECORDED U.S, POTNT RAINPALL (INCHWES)

WINUTES ROouRSs
5 10 13 30 60 2 3 - 12 2%
5.% 0.86 1.10 1.62 1.81 M 2.18 2.43 3.41 3.6
" 94 94 9/4 2/9 8/9 8/9 7/8 10715 1018
1955 1953 1958 1393 1953 1953 1953 1957 1934 195
P 1952-1961
PR 1.00 1,41 2.08 7,64 “.n 3.0 3.26 5.7% 4.08
/23 N 8/7 87 /2L M 1/ 1/ 11725 11725
192 1942 1932 1922 191% 1916 1916 1916 1950 1950
1913-1961
0.67 0.98 1.18 1.8 2.3 2.87 2.76 3.2 3.50 $.09
/18 6/2% 6728 /2% 8/16 /% 6/20 7/2% 114 9/29
1922 1949 1949 1933 1935 1933 1936 1933 1945 1924
i 19011961 :
0.79 1.02 1.43 2.2 3.48 4.9 5.61 6.24 3,18 10.55%
$/22 $/22 $/2% 11/11 1n/m 8/1% 8/15% 1n/1 12/14 1213
1911 1911 1936 1931 1901 1944 1944 1931 1910 1910
b 1900-1961 > 99-51
0.61 1.02 1.9 1.68 2.60 2.89 3.03 4.22 4.7 5.08
75 2/ 2 2/3 5/29 4/26 4/ 876 8 /4 8/6
1950 1950 1950 1950 1960 1959 1959 195% 1955 19%5
1950-1961 -
0.2 0.84 1.08 1.58 2.19 3.20 3.44 413 7.08 8.52
8/3 9/4 8/8 2/8 4 8/6 8/6 9/19 9/19 9/19
1933 1937 1938 1938 1912 1952 1952 1960 1960 1960
e 19031949 - 190341961 e «1381-1961—>
0.5%0 0.90 1.20 1.70 .46 Ln 3.62 4.69 5.32 6.17
8/13 6/13 6/13 8/29 8/2 1% /23 9/14 9/1% 9/16
1938 1958 1958 1959 1927 1922 1922 1964 1932 1932
1905-1961
0.73 1.17 1.65% 2.719 4,11 6.64 7.42 8.62 9.03 10.57
$/30 6/20 6/20 6/20 9/6 9/6 9/6 9/6 9/ 9/5
1949 1947 1947 1947 1933 1933 1933 193 1973 1931
- 1897-1961 - 71-61
0.% 1.0% 1.39 1.86 2.5 3.84 4.08 ¢.52 6.77 7.40
8720 1/26 1/26 1730 9/1 6/19 6/19 8/16 8/16 B/16
1911 1922 1922 1929 19%6 1911 1911 1949 1949 1949
. 1901-1961 37-61
0.81 1.16 1.58 2.5% 1.46 4,56 4.82 4.9% 4.9% 5.53
127 17 153 177 1727 T 1" 70 1727 3/30
1926 1926 1926 1926 1926 1926 1926 1926 1925 1929
- 1921-1932
0.8 1.0% 1.40 1.66 .1 3.30 3.50 4.64 5.03 9.15%
4’ 4/29 /29 4/29 ms 719 6/22 9/4 1015 7/1%
1999 1959 1959 1959 19%9 1959 1958 1957 195 1916
- 1954-1961 - 00-61
0.80 1. 1.52 2.30 3.63 4.49 5.29 5.78 6.20 8.20
14 1/4 1% /9 9/6 9/6 9/6 9/6 9/6 $/7
195 19%6 19% 1928 1951 1951 1951 1951 1951 1910
-— 1918-1932 and 1938-1961 —— 93-61
0.3%0 0.9% 1.2 1.8% 3.20 3.5 4,42 6.19 6.67 7.00
/22 9/22 9/22 9/22 9/22 9/22 1076 10/6 10/6 8/15
1951 1951 1931 1951 1951 1951 1949 1949 1949 1928
e 19511961 > G 1941-196] ——————————————p 9761
0.3 1.19 1.5% 2.09 2.16 2.72 3.08 3.42 3.5 4.2
8/ sn 172 12 8/ 6/27 6/27 6/27 6/4 10/10
1939 1959 19%8 1958 1908 1905 1905 1903 1914 1961
S 1903-198) “ 1900-1961 > B1-61
0.81 1.06 1.32 1.52 1.93 2.30 2.6 247 .28 Yn
bR T B 7 I V7 I Y 773 6/l 6/1%  8/20  8/20
¥.ia 2 1912 1912 1919 1917 1923 1923 1916 1916
S 1907-1932 -
22
= 7 \ !
DT |
r=d! ‘
4 \ i X .
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Toble 22 comi.  TECH , 3 OapER. No , 2.5 K.
- ——————— E
1 Perioe Length A-Tear 1.Bour | 3-Tear 4 four F-Tear M.mour
ETATION et long. of of Record Ralnfall Railafail Precisitation
e cetm— Record (yoarn) (taches) (incnes) (lachen)
rorTe CAROLINA
! f’\ Wource 4 3¢ 24-32 | 90-31 |1930-34 18 308
| Vedeanors Ja-57 20-04 | 194i-24 i 10
SCUTH CamOLimg
Alnan [ 1993.540) 2 3.5
tadersos | 1893-540) s 3.8
Anderecs CAA AP | 1943-34 | i3 3.9s
Satesnuryg 1 1947.54 . 3.3
Besufary 7 o :uu-o«[ “r 4.37
Beltos 5 1ag | 1941-88 | 18 1.34 2.30 328
) abapeilie | 1930353 15 J.84
) shopvilie | i941.36 | i 1.78 3.8 3.
’ Blacuntocn f194t-43 3 3.1 J.48 4.5
! Rlechvilie 3w | 1899-54 | S 3.3
Blaire l:un-u ’ 18
Brsschvilile | 1947.84 | “
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CREST Axis

'3l
o

TY®E 2 PIER
( AT -8)

LE88N0
€ OF BAY
- WITMOUT PiCRS

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

H/Hy = 0.50
X/Hg Y/Hy
1.0 -0.482
0.8 -0.480
0.6 -0.472
0.4 -0.457
0.2 -0.431
0.0 -0.384
0.2 .0.313
0.4 <0.220
0.6 -0.088
0.8 0075
1.0 0.257
12 0.462
1.4 0.708
1.6 0.977
1.8 1278

84310 on cweor TESTS roR
NESLICIOLE VELOCITY OF APPROACH

H/Hy = 1.00 H/Hg = 1.33
X/Hd Y/Hd X/Hd Y/Hd
<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 -l.122
(0.0 -0.805) ‘ 0.0 -1.071
0.2° -0.735 0.2 -1.01%
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

HYDRAULIC DESIGN CHARY (11=12

LS 9-8a
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ice pressures and wave impact are trocted in subparagraph 28d. Tainter ?'ﬂ“lo c}e‘-
gates should not be designed for over: ping because of the possibility of “\“e o
gate vibrations induced by nappe flutter during overtopping and possible ,{g\e o©
collection of drift and ice on the downstream side of the gates. Such vi- ct"’ \
brations were observed by the Bureau of Reclamation“1 on the drum b’*‘" o
gates at IMlack Canyon Dam. In this case, the vibration was eliminated by b""
aerating the space under the nappe. a°
¢. Discharge Coefficients., The orifice discharge equation is used i
in the development of rating curves for partly open gates, The basic equa~
tion for a high head orifice with a free falling nappe given by K.'mg“ 18
Q= CANZgH
|
where ;
Q = discharge |
C = discharge coefficient (
A = orifice area ‘ ‘ |
H = head to center of orifice |
Discharge coefficients applicable to tainter gates on the high
over:. « «rest shape described in subparagraph 8b have been published as
HDC '11-1 and are included herein as Plate 46. The orifice discharge
equition ciscussed above was used in developing these curves. The head
was taren to the center of the gate opening, and the gate opening defined as
the minitum distance from the gate lip to the curving crest. The flow
bousiarie . formed by the gate and crest surfaces are comparable to those
of » t .ol or an orifice formed by converging plane surfaces. Von
Mines! ik has shown analytically that the contraction coefficient of the
jet it =uin from converging boundaries is a function of the angle formed
by th+ « “verging surfaces., The tangents to the gate lip and to the grest
cuih® st - nearest point of the curve to the gate lip are considered com-
' ! * converging boundaries treated by Von Mises, Therefore,
Ates e ‘ned by the intersection of these tangents is considered the (—
e o e
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