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NN, Civi! Engineer —

MEMBER NAKAGU FELLUW AAASTWRA HONORARY MEMRRN ASLE, AWRA
PROFESIOR EMERI(US, UNIVERSITY OF TEXAS AT AUSTIN

February 1, 2001

Deariiiigim,

As per your telephone request, 1 have estimated Congares River annual maximum regulated
flows for 1926 to 1939 using the MOVE.2 corselation procedure with Broad River data and
assuming at your request that the 1926-39 recorded flows on Congarec River are unregulated. The
MOVE.2 relation was based on flows for 1940 10 1983. [ have also computed the Congarce River
regulated frequency relation for 1926 to 1998 using the log-Pearson Type W procedure, s you
requesied.

I do not understand fully the logic of the assumptions made. However, you have
indicated that this complics with provisions in the SCANA letter of December 15, 2000 to FEMA.
Computations are enclosed.

Regards,
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C PROGRAM RELFREQJ.FOR
DIMENSTION X{107),Y¥{107),IYR({107),QR{1.07) (@B (L07),2U,107},AR{B),
*IQR{107), ICB(10Y) :

OPEN(S, "BC.I"!

OPEN (€, "REG, O")

RIAD(S,4) (IYR(I},yiIY,1=1,34) — . ot
RTAD{S, 1) {TYR(I), Y(I),X (1), I=35,92) =~ 1924 b/ 995 W (““f‘”‘t.'l &

REAC S, 9} {IYR (I}, y(I}, 1=93,107)
1 PORMAT {12X,14,2FE.Q)
4 FORMAT{12X,14,E8.0)
I WRITE(S5,1) {I¥YR(I},¥Y(I),X(1}).I=1,107)
DO 2 Twl,107
QUIT)=Y(I)
IQR(I)=Y(I)
2 QR{I)=Y(I}
DO 3 I=35,92
IQB{1}=X{I)
3 OB(I)wX{I)
TMP=44
SMR=0 .
SMY=0,
SMXX=0.
SMYy=0.
SMAY=G.
DO 29 I=49,92 ~@— (Mo - 1983 #"’"
X{T)=ALOG10(X{I}:
¥{I)=ALOGLO(Y(I}!
SMX--SMX+X (1)
SMY=SMY+Y (1)
SMRY=SMXY+X (T} *¥ {1
SMXX=SMKX +X [I) **2
20 SMYY=SMYY+Y (1) %2
AVX=SMX/TMP
AVY=SMY/THP
SMXK=SMXX~- SMX** 2/TMP
SMYY=SMYY~SMY++2/TMP
SMX¥=SMX Y—SMX *SMY / THP
SK=SQRT (SMXX/'TMP)
SY=SQRT { SMYY/TMP)
RSQ=SMXY**2/SMXX/SMYY
RSQ=1.=(1.~RSQ) * (IMP-1.)/ {"MP-2.)
IF(RSG.T7.0.)REQ=0. -
SE=SY*SQRT {RSQ) . .. _
a—san(smz/suxxyq—-——— MoVE.2 Egvabront
A=RVY-B*AVX
WRITE (6,30} &, B, RSQ, AVX
30 FORMAT (LR A =, F10.5,48 B =, F10.5,6H RSG +,F10.4,
*2X, GHAVK =, F10.4)

DO 32 1=35,48 , . A .
CR(I)=A+ALOGLO(QB([)) *p = wﬂfﬂ@/‘" & G“f“““é!"“" 112879
X=QR (T}

J=0,

. . %
IF{K.LE.Z)} G : ; = y 'f““'"’
J=:;§-2,LE 2)G0 TO 38 Rovansd B 3 W{'L

QR(1)=CR (1) -7 :
38 QR(I; «10.**QR{1)

IQRII)=QR{I) 14
32 IQR{T)=IQR(TI*10*+] . g ”"‘VP IS

WRITL(6,33) (IYR(I), TQR(I}, TQB(I}, 1=35,92) [Aan¥ C;ufanz¢ »qulﬁﬂﬁfn“‘“£?£7 s
33 FORMAT(318)

S10F 24 -

D ' /ftd-p 3

- ES, 0

c ¥
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Cong ana®

1201892 154000,

4291843 L10000.
16241893 49800.
10101894 103000.

2071896  79600.

20718597 115000,

9251698  39100.

26818539 117000,

42271933 20030,

4631901 132000.

3021802 120040,

6091203 1940G0.

8101804 47500.

2221805 59400.
12221905 102600,

6031907 34300,

8271908 364000.

£051909 120000.

3031810 54300,
10091913 41900,

317.912 256020.

3151913 ©35300.
12311923 58900,

1081925 76500,

7171956 272000,

3061917 79600,

1311918 47500,
13281918 106200,

8281920 94100,

2111923 14%000.

2171922 12300C.

3181923 78800.

1181924 64600, rgkﬂ“*?

1201925 139000.

226192% 511006, 40300,

2251977 39105, 28400,

8181920 3.100:. 222050.

3011929 "730%C.  8§8200.
10031829 303000, 228000.
12081930 26800, 23000,

1161932 71600. S12¢G.
10151832 116000. 101360,

3291934  33400. 34400,
-0121934 92300, 84600. . g5

4081936 231000. 157006, K-
10191936 70900. 7240C.
10211937 57900 £38C0.

3121939 A6400. 53400,

8161940 121000. 12C300°

T181941 52000. 49400,

7191942 92400. 53300,

1201943 §3400. 57%C0.

3211944 105000. #470Q.

9201945 102000. 496600.

1091946 62200, 34200,
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1211947 63400, S7BOG.
2141948 54400, 494C0,
TL3CL948 11e03C. 95700.
1081949 5025¢.,  2000.
12021950 32020, 3C606.
3061922 91430. 84700.
2231953 43400, 42000,
1251954 65200. 64700.
4151955 47000, 43200.
4181956 43160, 42Q000.
4071957 3.000. 3180C.
S0119%8 64500, 533800,
9301959 53800. 3120C.
10011359 65200. 55900,
2251361 T744CC. 56600,
J0B1S62 65200, 55%00.
3151963 93300. 75300.
4.01964 142000. $95C0.
1181964 12000C. 10200C¢.
61966 8060C. £5300.
B251967 97%0C. 74500,
1121968 61200, 46290,
419196S% 942003, 5S27730.
8121970 45200, 40630,
3041971 76100, 58Co0.
1121972 €3900. 1600,
4021973 99800, 74100.
14021974 SlenQ. 47500,
3161975 12200C, 945800,
3171976 48400, 35200.
i0111976 55000, 146000,
1281978 81770, €4500,
2261979 945D00. 773¢C,
3301980 93100, 84200,
10822980 52300. 46700.
1067982 842C0. 62100.
3181983 66000, 48400,
2161884 70300,
8181985 54700.
1231985 58900,
3031887 123000,
1231388 24700,
iz2b1989 48400.
13031889 937¢0.
10151990 135000,
1231992 51200.
3261995 632040,
4201994 12300,
1171995 116000,
20119956 74920,
1997 53800,
1998  §52:u0.
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A= -0.30063 B = 1.0783% RSQ = .85
1926 16200 10300
1927 31700 28400
1928 291000 222000
1929 107000 88204
1929 2%%000 228GC0
1930 25200 23003
1332 59800 51200
1932 124900 101000
1934 39000 344C0
1934 102000 81600
15836 200000 157C00
1536 87000 72400
1337 65700 55800
1438 62600 53400
1840 21000 120000
1941 S2000 49400
1942 572400 53300
1943 3400 572C0
1944  105€32 B4700
1945 102000 96600
1646 62200 59200
1447 6340C 57800
1948 54400 49400
1948 116000 35700
1949 50200 22000
1950 32000 3¢&09
1452 91400 84720
1953 43500 42000
1954 65200 647100
1955 47000 43200
1956 433100 12000
1857 31000 318¢0
188 64000 95900
1359 $3900 31200
1959 65200 55900
1%¢6. 74400 56600
1962 652G 55900
1963 51607 75300
1964 142200 99500
1964 120000 102000
1966 80800 65300
1967 97900 74500
1968 6120C 46200
1969 94200 H27D0
2970 45200 40600
197 7915G SHECGD
1972 63300 6160C
19723 9800 741GC
197¢ €1600 47500

[1-9
~3
3
13
&N
-4
=d
(=1
T
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~975  1220Cy 94900
1976 48400 35200
1976 155000 146060
1978 81700 64500
1%79 943500 72300
1980 93100 6420C
1980 51306 1670C
1982 84200 621CC
1983 €6000 18400
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PROGRAM DATE:
VERSLON DATE:
RUN DATE

1/ 5/x*

1 APRIL 1978

1 APRIL 1987
AND TIME:

19:42:35

INPUT FILE NAME: CSK.IZ26
QUTEUT FILE NAME: CSX.026

U e S e

FINAL RESULTS

~PLOTTTNG POSITIONS-

*
.
*
*
*
*

dhkkmdkhkhhwhhhhhkhhrbkhhwhhddrodhhdordkrorih

*

* J.S. ARMY CORPS OF ENGINEERS

* THE HYDROLCGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAVIS,
* (916} 551-1748 OR

o

de o o g de Yt e e vtk o de s i e e e e o Tk e de ok ok o o W ok e ke de w ke

CALIFORNIA 956186
[FTS) 460-1748

ko hhh ko kkhmbkwdukbhwdhhxdhdhhbkhPrhk bk r okt hhdndddrnwdkdin

*
#*
*

*+

l("'*'(')('?("(')G*ﬁ*?t****—lt****t*i"***‘it*****k**?t***’t*}*v

..... EVENTS ANALYZED......*...........ORDERED EVENTS
* WATER
MON DAY YEAR FLOW,CES ¥ RANK YEAR FLOW, CFS
2 26 1926 46000 * 1 193¢ 299060.
2 25 1927 32000. * 2 1928 291000.
g 18 1928 29%1000. - 3 1936 200000.
3 11829 107000. i 4 13877 155000.
0 3 1%29 29%000. - 5 1964 142000.
12 8 1930 25000. * & 1991 135000.
1 10 1832 60000. * 7 1933 124000.
10 19 1932 124000. * 8 1987 123000.
3 29 1934 3900C. * 9 1975 122000,
10 12 1934 102000. * 10 1940 121000,
] 8 1936 200000. * 11 1965 120C00.
10 19 1936 870C0. * 12 1949 116C00.
10 21 1937 660C0. > 13 1995 116000,
3 2 1939 63000. * 14 1929 107G00.
8 16 1940 121000, * 15 1944 105000.
7 18 1941 52000. * 16 935 102000.
2 19 13842 52400. * 17 1945 102000.
L 20 1843 63400. * 18 1973 35800.
3 21 19%44 105000. * 19 1967 37900.
% 20 1945 102000. * 20 1998 95200.
- 9 1946 62200. * 21 1978 54500.
T2L 1647 63400. * 22 1968 54200.
2 14 1948 54400, * 23 1990 9370C.
3. 30 1448 118C00. * 24 1980 9310C.
1l 9 1949 3C200. * Z5 1963 9180C.
12 9 1950 32000. * 26 1952 9140¢C.
3 6 .952 91400. * 27 1837 87000.
2 23 1933 43500. * 28 1982 B42G0.
i 25 1954 65200. * 29 1878 817G0.
4 15 1955 47000. hd 30 1966 806C0.,
1 18 1956 43190C. * 31 1971 79150.
q 7 1957 31060. * 32 1996 74900.
5 1 1958 £400C. * 33 1961 74400.
9 30 1959 5390C. - 34 1994 72300,
19 1 15939 6520G. * 35 1984 70300,
2 25 .98l 7440C. * & 1983 66000.
1 8 1962 6520C. * 37 1538 66G00.
3 15 1983 918C0C. * 38 1854 65200.
4 10 1964 14:z000. * 33 1960 65200.
i0 18 1964 1230C0. * 40 1993 65200.
3 6 19€6 836C0. * 41 1862 65200,
8 25 1967 979C0. * 42 1958 ©4000.
1 12 19¢8 612C0. * 43 1972 63900,
4 19 1989 94200. * 44 1947 53400.
8 12 1970 45200. * 45 1943 63400.
3 4 1971 79100. * 46 1939 63000.
112 1972 63900. * 47 1946 62200.
4 2 1973 99800. * 48 1968 61200.
1 2 1974 5L&J0. * 49 1932 6000G.
3 16 19715 122300. * 50 1986 58900.

WE1BULL
2LOT 20§

L0135
.0270
.0405
.0541
.C676
.£811
L0946
.1081
L1216
L1351
.1486
L1622
L1757
L1892
L2027
L2162
L2297
L2432
.2568
.2703
.2838
.2973
.3108
-3243
.3378
.3514
. 3649
.3784
.3%19
4054
.4189
L4324
. 4459
L4595
. 4730
. 4865
.500¢C
.5135
L5270
.5405
. 5543
.5876
L5811l
.5946
. 6081
L6226
.6351
.€436
. 6622
L6757

*

i-*‘Ax**r‘tttért%*%!*&&-k‘!i't**ﬁ??***tfr***#******’i!-*4

*
*
*
*
*
*
*



* 2 17 1976 48400. * 51 1985 54700. .6892 %
* 1C 11 19%7€ 158200. > 52 1948 5440C. 7027 *
* 128 1978 81700. * 53 1958 53900. L7162 *
* z 26 1973 94500. * 54 1942 52400, . 7297 *
* 3 30 1980 $93100. * 55 1841 52000. L7432 *
* 10 2 198C 5236C. * 56 1974 51600. L7568 *
* 1 6 .982 8420G. * 57 1381 51300. L7703 *
* 3 18 1983 6600C. * 38 1992 51200. .7838 *
* 2 16 1984 703C0. * 59 1897 50800. .7973 *
* 8 19 1985 54700. * 60 1950 50200. .8L08 ¥
¥ 11 23 198b 5890C0. * 61 1989 48400. L5243 *
* 3 3 1987 123000. * 62 1976 48400. .8378 *
* 1 23 1988 24700. * 63 .955 47000. L8514 >
* 3 25 1989 48400. * 64 1926 46000. .8645 *
* 10 3 1389 93700. * 65 1970 45200, .8784 *
* 10 1b 1990 135000. * 66 1953 43500. .83.9 *
> 4 23 1992 51200. hd 67 1956 43100. L9054 =
- 3 28 1993 65200. * 68 1834 3300C. L9189 s
* 8 20 1994 72300. * 69 1927 32000. .9324 ot
* 1 17 19%5 116000. * 70 1951 32000C. .9459 *
* 2 4 1996 14800, * 71 1937 310400. L9595 -
* 0 0 1997 50800. * 72 1931 25000. .9730 -
> 0 0 19588 55200. * 23 1988 24700. . 9865 *
R R R AL R A R E R AR S AR RS R RS AR RS RS SRR S L NSRS S

FINAL RESULTS
-FREQUENCY CURVE-

K kN kb ke wkwhrknkkbhkhkwhhhvedbhnbhdnwdrdhhhddpehdhvwhibkdhhvhrdnin

oo FLOW,CFS........ * * .. . CONFIDENCE LIMITS...*
* EXPECTED * EXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILITY * .05 LIMIT .95 LIMIT *
B e e e e e i e W o o o e v o e e o e i Al it *
* 37300C. 404000. * .002 * 433000. 30100C. *~
* 305000. 323000. * .00% - 321000. 25100C. ~*
* 2590005. 271000. * .012 * 323000. 17000. *
* 2180G0. 226000. . .02¢ * 257000. 18600C., ~*
- 270000. 174000. * .050 * 201000. 145000, =~
* ~38000. 140000. * .1C0 * 139000. 123006C0. ~
v . 080030, 1C900G. * .200 * 122000. 97500, ~
* 70400, 70400. - 500 * 77300. 64000. ~
4 48000. 478C0. * . 800 * 33200. 42€00. ~*
> 40000, 39600, * %00 * 14800. 348230. v
* 34700, 34200, * . 950 * 3930Q. 29700. M
* 27100, 26500, * . 990 * 31400. 22500, *
L S N e N N R N AR R R S RS R L Rl B L e e ot bt B el e S
- FREQUENCY CURVE STATISTICS * STATIZTICS BASED ON *
TN m e mt = e o o e e a4 e e R e it s e o —————— *
*  MEAN LOGAKITHM 4.8616 * HISTORIC EVENTS a v
*  STANDARD DEVIATICGN .2111 * HIGR CUTLIERS 4] -
*  COMPUTED SKEW .3994 * LOW OUTLLERS 0 *
* GENERALIZED SKEW -99.0000 * ZERO CR MISSING 0 -
*  ADOPTED SKEW .3994 * SYSTEMATIC EVENTS 73 0+
R e A R R R R A R R R E RS RS LR R
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VIA Fax
December 15, 2000

Federal Emergency Management Ageacy
Mr. Michael K. Buckley, P.E., Director
Technical Service Division

Mitigation Directorate

Room 423

500 “C” Street, S.W.

Washington, DC 20472

Fax (404) 645-4596

Re:  Lake Murray Dam Flood Modeling

Dear M. Buckley:

Since my last Jetter to you dated November 17, 2000, the staff in our company that would
work on the hydrographs we discussed bas had & significant change in their worklead.
Additionally, 1 am concerned that the dialogue for your re-mapping efforts has beccme
very contentious, and our participation at this late date will only cause our company to be
enguifed in a public debate that is not of our making. On the other hand, we are still
concemned about the integrity of the dasta that FEMA uses for its re-mapping of the
Congaree River.

1€ FEMA corrects several data points that were used in its frequency computations for the
September 26, 2000 map, the result should provide s more accurate representation of
actual conditions. The data points that need 1o be corrected are:

» The 1930 and 1936 Water Year peak flows for the Congaree River at
Gervais Street should be adjusted for varying regulation. During the 1930
Water Year flood, the reservoir was pot fully operational. It is also
important o note that in 1936, the only time that Lake Murray has risen
above the 360-foot mark, there were oaly four spillway gates and four
nydraulic turbines in place at the time, and no record exists of the
operating plan in place at the time nor how the decision to spill was made.
As you know, we now have the Flow Forecasting Model which tells us
what the inflow into the Saluda River drsinage basin is at any given time,
and provides a mechanism for decision making, as well as the current

SCANA Corpocation | (olumti, South Camlina » 2928

~
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M. Michasl K. Buckley
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project configuration (five turbines, six spiliway gates), would have st
affect on the 1930 and 1936 floods that is not reflected in yowr
computations, but could be reflected using the statistical procedure that
you used in your September report.

» As we have indicated in previous comrespondence, FEMA canoot cosrectly
reflect the flood control beaefits of the Reservoir prior w the 1926 Water
Year.

I trust you will understand our position. Certainly, this letter should provide FEMA with
the information that it needs to complete its re-mapping of the Congaree River at
Cotumbis with an accurate refiection of the flood control benefits of the Saluda Dam on
peak flows on the Congaree River at Gervais Street. If you have any further questions,
please fax them to me at (803) 933-7048.

Sincere

President & Chief Operating Officer

TOTARL P.32
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