us army Corps
of Engineers

The Hydrologic
Engineering Center

GENERALIZED COMPUTER PROGRAM

723-X6-L7550 HECHRC. EKE%"’/S"@/"V)

Flood Flow

Frequency Analysis

Users Manual

February 1982

I |
ATy aa T
Y




FLOOD FLOW FREQUENCY ANALYSIS

COMPUTER PROGRAM 723-X6-L7550

Heewite. EKE (Pe VeLson)

February 1982

Tyt SE
A\ HECWRE. EXE
AT FALEEZ dResrl |
Qw7 FULE 2 ou7FEKS for Loy, o{‘

ewirze ers ZGm) T i

& %3 /Zz/ff %
(’&/‘/&/ ,&/fé/

The Hydrologic Engineering Center
Water Resources Center
U.S. Army Corps of Engineers
609 Second Street, Suite D
Davis, California 95616

1/85

'
i
‘I




FLOOD FLOW FREQUENCY AMNALYSIS

The Hydrologic Engineering Center

Computer Program 723-X6-L7550

CONTENTS

Paragraph Page

1 Purpose
2 Origin of Program
Computation Methods

4 General Input and Output Information

5 Proposed Future Development

EXHIBITS

1 Example Input and Qutput

2 Input Description

i 3 |
l 3




(.

FLOOD FLOW FREQUENCY ANALYSIS

The Hydrologic Engineering Center
Computer Program 723-X6-17550

1. PURPOSE

This users manual describes the 1 December 1981 version of the Flood Fiow
Frequency Analysis Program. The manual includes changes that have been made
to the program to reflect techniques described in the revised, "Guidelines
for Determining Flood Flow Frequency,” Bulletin 17B, WRC, September 1981,
hereafter referred to as the Guidelines.

2. ORIGIN OF PROGRAM

This program is a modification of the computer program FREQFLO written by
Leo R. Beard and David Ford (Center for Research in Water Resources, the
University of Texas at Austin) under contract to the Water Resources Council
(WRC). The original program and documentation may be found in Appendix 13,
Guidelines for Determining Flood Flow Frequencies, WRC, Bulletin 17, March
1976. The latest version of the Guidelines (Bulletin 178) does not contain
computer program documentation. The input and output formats of the original
program have been restructured, a number of improvements and options have
been added, and a few computational errors have been corrected.

3. COMPUTATION METHODS

The computation methods are basically as described in "Section V, Deter-
mination of Frequency Curve," in the Guidelines. A very brief description of
how the computer program treats specific conditions follows, along with
references to appropriate page or appendix numbers in the Guidelines:

Graphical Analysis - The data are arrayed and the plotting positions
may be computed by the Weibull, median or

Hazen formulae (p. 26).

e The Distribution - The log-Pearson Type III distribution is used
in the computation of frequency curve (pp. 9, 10).
o Skew Coefficient - The computed skew coefficient is weighted with the
input generalized skew coefficient (pp. 10-15).
Broken Record - A broken record is automatically analyzed as a

)
continuous record (p. 15).




Incomplete Record -

Zero Flood Years -

Qutliers -

Historic Events -

Confidence Limits -

Expected Probability -

EIPESE SRV RURSVPP NE DU

Missing data-at the_low end is indicated by a
negative number (-1) and the conditional
probability adjustment is used to determine
the frequency curve {p. 15 and Appendix 5).

Any flood events of zero are automatically
deleted and the conditional probability adjust-
ment is used to determine the frequency curve
(p. 15 and Appendix 5).

Initially the program calculates the station

- skew coefficient for the systematic record which

is presented under preliminary results in the
output. The program then tests for high or low
outliers in an order depending on the value of
the station skew as discussed on pages 17-19 and
shown on the flow chart on page 12-3 of the

Guidelines. Basically if the skew is greater

than 0.4, tests and adjustments for high outliers
and historic peaks are made before testing for
low outliers. If the station skew is less than
-0.4, tests and adjustments are made for low
outliers first. If the skew is between 0.4 and
-0.4, tests for both high and low outliers are
made based on systematic record statistics before
any adjustments are made.

Weighted plotting positions and statistics are
computed incorporating any input historic events
(p. 19 and Appendix 6).

The .05 and .95 confidence 1imit curves are
computed unless other limits are specified
(p. 23 and Appendix 9).

The frequency curve ordinates are computed with
and without the expected probability adjustment
(pp. 24, 25 and Appendix 11).
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“and_the eid-of-data.

4. GENERAL INPUT AND OUTPUT INFORMATION

The input is designed to be flexible as default values are provided for all
decision variables. Any option or nonstandard item activated by the J1 or J2
card will remain in effect for all succeeding station data or until modified
by another J1 or J2 card. The only cards actually required for. a flood
frequency ana]ysis_at'a_§;éf}§ﬁ“5Fé'thfée or more annual flood peaks (QR cards)
' of (EDJ card. Input data preparation is described in detail

in Exhibit 2.

Example problems illustrating input preparation and output are shown in
Exhibit 1. The program output has been arranged to enable the tables to be
copied for report purposes. When special conditions are encountered in the
analysis, such as historic data, high or low outliers, etc., the preliminary
results based on the systematic data only are output before the final results.

Qutput options allow for printing summary tables for multistation applications
(Figure 2a and b) or to suppress unwanted printout. There is also an option to
punch statistical summary cards for each station analyz2d

5. PROPOSED FUTURE DEVELOPMENT

Planned future cagggili;igg_inc1ude the abitity to (1) read in slatisuies,
either with or without flow data, and compute the frequency curve ordinates;
(2) treat other durations of flow, such as 1-day, 3-day, etc.; and (3) adjust
the statistics of short-record stations with those of long-record stations.

d that any user of this program who finds a deficiency or

It is requeste
sired additional capability notify the Hydrologic Engineering

would recommend de
Center.

(@)




FLOW OIAGRAM FOR HISTORIC AND OUTULIER ADJUSTHERNT

TEST YEST TEST
fOR HISTORIC xo
FOR LOW
STATION PEAX/HIGH
OUTLIERS SKEW UTLIER
-0.4<6<0.4
v v
RECOMPUTE
RECOMPUTE
STATISTICS
STATISTICS A 4 ADJUSTED FOR
WITHOUT LOW HISTORIC PEAKS/
: HIOH OUTLIERS
OUTLIERS APPENDIX 6
A 4
i
TEST TEST TEST
OR HISTORIC OR HISTORIC FOR LOW xO
PEAK/HIGH PEAK/HIGH
OUTLIERS OUTLIERS OUTLIERS
YES YES
A4
TEST 4 A4

FOR LOW
OUTLIERS

A

! "

RECOMPUTE
STATISTICS
ADJUSTED FOR STATISTICS STATISTICS
HISTORIC PEAKS/ WITHOUT LOW
HIGH OUTLIERS
APPENDIX &

v

RECOMPUTE RECOMPUTE

A

WITHOUT LOW

OUTLIERS OUTLIERS

CONDITIONAL

LOwW
QUTLIERS
OMITTED

PROBABILITY

A

ADJUSTMENT

APPENDIX 8

Y
A

Y

; RETURM TO
: PAGE 12-2

Figure 1. REVISED FLOW CHART FROM PAGE 12-3, BULLETIN 178
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STalline  STATION NAME AND .LUCATION AREA YEARS 810 COMP  GENL ADOPT MIST DUTLIER ZERU/ T1QTLL
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01 rBROND AALLKILL RIVER NEAR UNJONVILLE NY UG, 38 38 3,259 180 {217 U0 150 ¢ o ¢ 0 38
0iVI00n0 «ALLXILL R AT PFLLETS JSLAND MOUNTAIN NY 189, 49 49 3,617 e 598 L 40 «50 0 0 0 0 49
0137125900 wEPPINGEHR CREEX NFAR WAPPINGERS FALLE NY 181, 4y 4y 3,474 303 JUH S0 450 0 0 0 0 ar
01473500 FISHNILL CREEK & HEACOM NY {86, 20 24 3,380 ,258 (884 (HO P ud 1 o 0 0 87
01377000 HACXENSACK RIVER AT RIVERVALE NJ 5840 340 34 2,868 ,192 =007 JUo V30 0 0 9 0 34
GLVITH7S MUSOUAPSIHK HRONAK NFAR WESTRUND NJ 2416 b 6 2,205 ,393 2,357 s U0 W Uo 0 6 0 0 b
01Y17499 RUSQUAPSINK HRQONX AT LESTWUND NJ 6,53 10 10 2,355 ,099 1085 (40 s U0 0 0 0 0 10
01377900 PASCACK KRONK AT wWESTWOND NJ 29,6 4l 4p 2,874,249 WOl y U0 0 30 0 o 0 0 4t
01478360 TENAR]LL RROUK T CRESSKILL NJ 3,00 41 bf 2,235,089 =575 (40 - 40 0 0 0 0 b
O1VIALAS TENAXRILL RRONK 4T CH(STER HJ 6,56 11 11 2,607 ,1%0 0302 W40 Jho 0 0 0 0 i
CYVIASN0 RACKENSACY RIVER AT NEA MHILFURD HJ 113, S5 S4 3,269 (18S , 087 (40 030 0 0 0 0 54
S1VIAS5Q¢ HMETILER HRONN AT ENGLEAQUD NY 1454 1y 11} 2,261 081 e, 205 y 40 W0 0 0 0 0 1l
a1 UTALTS AQOLF CHEEX AT RIDGEFIFLD NJ 1418 b b 2,445 038 w0681 W40 (40 0 Y 0 &
137200 PASSAIC PIVER MNFAR RERNIRDYVILLE NJ 8,83 8 8 2,985 3217 W 576 s 30 v 30 0 0 0 0 8
01375000 PASSAIC RIVER NFAR MILLINGTON NJ 55,4 ST 57 2,899 b6 V300 v 30 30 0 0 0 0 ]7
61379500 PASSAIC KIVER NEAR CHATHAM NJ 100, 4y a6 y.l2f 183 283 v30 430 0 0 0 0 us
0320000 HEAVER ARNIUK AT (QUTLET OF SPLITROCK RE8 NJ . 5450 21 21 [,809 169 s, ul7 W30 30 0 0 0 0 2!
01416500 ROCKAWAY RIVER ARAVE RESERYNIR AT BOUNTON NJ 116, 18 38 3,238 181 e,088 30 120 ¢ ) 0 38
a1in1 000 RNCKARAY HIVER ALLNw NESELRY(OIR AT BOQNTON NJ {19, 6y 63 3,134 282 a2t v 30 (uo 1 vo0 0 72
C1YR1900 wRIPPUANY RIVER AT HOKRISTOAN NJ 29,4 54 54 2,910 207,038 1 30 20 0 0 ¢ 0 54
e1VAYenn PaSSAIC RIYER AT PT0F RAUNK NJ Jdg, 9 9 3,453 ,1b5 =, 495 30 30 0 9 0 0 9
D11r2500 PEUUAMNOCK RIVER AT MACNPIN INTAKE DAM NJ _ 63,7 4qo 40 2,831 545 3,307 y 40 =, 70 { 0 0 0 72
013AV509 ~ANLUUE RIVER AT AwIiSTING NJ el Y B5b6 2,620 ,2585 , 490 Qo LU0 0 0 0 0 X
GLAEEDNG <ANAUUE KIVEH AT HIOINKS NJ bho.u 4o 40 3,015 ,2714 204 W40 WUo 0 6. 0 0 Q0
Gl ruS0n RINGALUD CHELK NEAH wANANUE NJ 1941 40 W0 2,519 228 =, 192 W40 )y 20 0 0 0 0 a0
01368000 CUPSAm BPNOX NEAR waNAQue HJ 4,38 23 23 2,217 292 109 L 40 ) 0 0 0 0 23
0L YAANN0 AFST RANUK MEAR WANAGUE NJ 11,8 ho 40 2,734 (22 (090 ) 30 0 6 0 0 4l
1500 RLUE HIne BRUNK NEAR WANARUE Ny 1.7 23 23 2,078  ,286 +,033 Juo JUo 0 0 0 0 23
CLART000 wdNAGUE RIVEN AT WANMOUE NJ 90,4 b0 60 2,790 ,693 =, 8453 40 ., 20 0 0 ¢ 0 60
CLYETSO0 PARAPI RIVER NEAR HARWAH NJ {118, U4 b4 3, u50 ,259 V528 W 4o V50 0 0 0 0 Y]
PIRNAADN0 RANAPO RIVEP AT POMPIQON LAKES NJ 160, 54 54 3,520 267 387 JUuo W40 0 0 0 0 s
CYUERSEO POMPIUIN RIVEH AT PUMPTION PLAINS NJ 355, 35 35 3,693 00 193 JHo 30 4 0 ¢ 0 72
011424500 PASSAIC RIVEW AT LITTLE FALLS NJ 762 78 18 3, 84% 182 0338 , 40 V30 2 “ 0 0 140
04 v»99n0 FLETSCHER BRUNK AT MARKET ST,ELMANDD PARK NJ 1037 9 9 2,225 ,083 v,352 LU0 00 0 ¢ 0 0 9
ApYSausa SADDLE RIVER AT uPPEA SANDLE RIVER NJ 1049 9 9 3,009 ,324 e,52¢ QU0 ) 0 0 0 0 9
01390500 SA00LE RIVER A1 RIUGEWOODD HJ 21,6 21 21 2,965 ,2490 1207 JHo U0 0 0 0 0 21
DIVCABY1 0 nNHOAUS WRUOK LY ALLENDALE NJ 9400 7 To0120 187 130 W80 ) 0 0 0 0 7
01130900 RAMIEY RRNNK AT ALLFNDALE N 258 ! {
21391000 wOHOKUS HRUNK AT HUMAKUS NJ 16t 21 2t 2,959 ,23% 512 W40 ) 0 0 0 0 21
G1Y99110 S40NLE RYIVER AT PARM®UZ NJ us,9 7 T 3,143 368 QU9 Wl Wuo 0 9 0 0 7
d1i9t1uas SPROUT BHNUK AT ROCHELLE PARK NJ S.56 ) 6 2,533 ,2ue JB8Y8 W40 ) 0 0 0 0 b
81AV21500 31UNLE RIVER AT LODI NJ Si,b $2 %2 3,096 2%l 254 , 40 W30 0 0 0 0 52
21392000 ~EASLL RRNUK AT CLIFTON NJ 4,45 38 38 2,578 219 e, 028 ) V30 0 0 0 0 38
VAT an SECHNMD RIVER AT BELLEVILLE NJ 1146 3r 31 3,272 ,188 W 011 2 30 30 0 0 0 0 17
GIAGY060 ELIZAMETH RIVER AT TRYINGCTUN NJ 2491 8 8 3,182 ,0%2 t,4t3 3o 30 0 0 4 0 8
AYAGNASO EUTZARETH RIVER AT URSINND LAXKE, ELJZABETH W) 1649 3 3 3,487 08 1916 W30 030 0 0 0 0 3
JVLA3SA0 BELIZaALTH RIVER AT BLIZARETM NJ 20,2 81 51 3,157 ,220 e ,56% 30 1 00 9 0 0 0 514
Q3SR 0N B FORK E HH RAHWAY R A1 WEST ORANGE NJ 0,83 3 301,919 018 w§,732 30 30 0 0 ¢ ¢ 3
S1N960r0 wEST BRAMCH PAHWAY RIVER AT MILLBURN Ny 7,10 12 12 2,680 ,294 REE! 30 30 ) 0 0 ¢ 36
Ci399500 RAMWAY R(VER NgAR SPHRINGFIELD NJ 25,5 3s 38 3,056 4232 {,060 030 (a0 0 0 90 0 38

.eow --nq----.-.-'-lp.'o-..---A.llnxn..l.,(!.'.l!.'?.:'?.r-v..f.'.‘.‘:‘ﬂ.’!!.ﬁ.!‘.m'(?,1_!‘1Eﬂ.l.iﬂ,“.l.?.,‘.'!!:..ﬂ!?_.llllllll.’l‘l-A‘M“--qpp,--u-u-nuuv—nu.---un-nnunwn

Flgure 2a. Example Output - Summary of Station Statistics
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STATION  STATLION naMb AHD LOCATINN AREA YEARS  TOTAL i vvenernse PERCENT CHANCE EXCLEOANCE , y i vvniern, ;
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01382000 wel| xILL RIVER NEAR UNIQNVILLE NY XTI 38 38 1740 RRN) 4bbo Sato hilo 7620 :
01v76000 wiLLXILL R AT PFLLETS 1SULAND MOUNTAIN NY 385, 49 ue 4010 6850 9999 11500 1v200 15690 '
0LNV12500 wAPPIMGPR CPEEX NEAR WAPPINGERS FALLS NY 181, uv a7 2810 T490 1UQ00 19u00 20800 33900 ]
01373500 FISHMKRILL CKEEX 8T HFACON Ny 184, 24 67 2300 - %2uo0 9199 11300 13800 17700 B
013717000 HACKENSICX HIVER AT RIVERVALE NJ , 58,0 34 34 123 1320 1960 2210 2610 3040 :
Q1317075 MUSAULPSINX BRONK NEAR WESTWUOD NJ 24,16 b & 151 528 {240 1710 2310 3370
01l 377tan HUSNUEPSINK KRONKN AT WESTWOND NJ 6,53 10 10 213 292 162 392 LR 465
SOV UIT500 PASCACK HROOK Y wESTWUNAD NI 29,06 uy 4y 728 1590 26690 3220 1840 4809
OVVTRYGn TENARTLL RRADX 4T CHMESSYILL NJ .01 1Y il 170 239 27 294 31S- 34y
OLYTRSAS TENIALLL HEDIMW AT CLOSTFR NJ 8,56 {1 1 395 637 883 Q98 1120 1290
AY3783A0 HICXENSICX FIVER A1 NEW MILFORD NJ 113, 54 sS4 182v 32350 al17o 5500 6290 7620
Tel378RS00 YEIPLER BRUUX AT FHGLEWAOD N 1450 1t {1 {80 233 219 298 317 3y
013138185 «NLF CHEEY AT RIDGEFIELN NJ NN b b 276 312 3139 350 360 314
C1VI*a00 PLSSELC WIVER NEAR RERNARDSVILLE NJ 8,83 8 8 930 2599 5110 6570 AY1O 11190
Y3770 PASSATC RIVIR KFAR MILLINGIAN NJ 55,4 57 s1 117 1310 1849 2090 2360 2730
81319500 PASSATC RIVER NEAM [RATHAM NJ 100, us us 12990 2290 Y3160 3Ab0 auto 5190
cYIMANAD BFAVER aMOUX AT QUYLET 0F SPLITRUCK RES NJ 5,50 2} el 53 107 152 113 19 221
AV3ayhno ROCW AL LY RIVER LRCVF PESERVNIR A1 BOONTON NJ {116, lg 8 1710 2970 4259 4auo suv0 6150
gilarang pNCxLery qlvER RELLw RESEAVIIIR AT BOONTON NJ 119, 63 7¢ 1310 2920 5050 5200 7520 95449
G1YE1500 <HIPYANY RIVENR &1 MCRRISTOAN NJ : 29,4 54 54 199 1510 2280 26U0 youg 16090
OIYELNAQ PLSSATC WIVER &T PINE HuwyuhX NJ g, 9 9 2780 4plo 65790 Tubed 8400 9730
0t ta2han PEGUANNOCK PIVER A1 MACNHPIN INTAKE OAM NJ 63,17 uo 72 784 2990 SUb0 5540 7600 8960
0 4AANNG FENAOGUE HIYER AT AalDSTING NJ 3 PR Y6 Sb 401 902 157¢ 1930 2350 3000
APYAL000 wiHAOUE PIVEY AT MOINKS NJ 4o, 4 49 40 992 2370 U309 5180 bbE0 8630
01 VEaSAl FINAXDEON CREEX NEAR waANMOUE NJ 19,1 40 40 069 938 14t 1720 2010 24920
01YR5600 CUPSAA RN NELR wANAQUE NJ 4,38 23 Rl 1814 ass 864 1100 137¢ 1810
0133nfing »t3T RAnx MEAR WANAQUE NJ {1.8 40 "49 529 1060 LY 1990 2330 28a¢
03384500 RIUE MINE BRUNK NEAR WANBIE N 1071 23 23 11 268 79 595 130 Qa3
ALASTIOND wWANRUUE EIVER AT wBNAOUF NJ 90,4 60 60 591 4600 13800 20000 21900 41690
CL3AT15n0 RUMLFO QJVEH NELR NINWANW NJ 118, (Y b4 2680 6210 112090 14000 171300 22¢20
OYVERQAn RSP apvER AT POBPTON LAKFS NJ 160, 5S4 sa 3180 7450 13300 16400 2n3oo 26300
082 AS00 POHPION KIVLR 4T PRMPTIUN PLAINS NJ 356, 35 72 47170 12200 22809 28700 35600 45500
01 RGN0 PASSAIC AIVER a7 LITILE FALLS NJ 162, 18 t6b 6870 12100 17100 20300 21200 273900
013VFQ900 FLELISCHIG MpliNk A1 MAQKFT §T,ELHWNOD PARX NJ 1437 9 9 166 2is 238 276 294U 318
01inauso SLOOLE alvtR A1 UPwFR §ANOLE RIVER NJ 10,9 9 9 971 2120 5500 7160 9180 12500
1394500 SADDLE Rivi® &1 RIDREWOLD NJ ) 21,06 24 2t 890 1910 3230 3930 4729 9506
INIad e OGRS BRUNK 8T LLLENDALE NJ 9,00 1 7 5173 84s 1199 1350 1520 1170
0137060 RAMALY AROY AT ALLENDALE N 2,5% {
01301 0nn MORPPUS #RUDK AT HOMIXUS NJ 16,4 2t 21 877 1880 3160 3840 ubio 5360
01131110 SAONDLE HIVER AT PARAMIS NJ 4s,9 1 7 1330 3510 68130 8770 11100 1eR00
IV uRS SPROUT AVOLK AT ROCHELLE PARX NJ 5,56 b & 329 719 1239 1500 1810 2309
LGN 00 SaLNLE RIVER AT LD NJ S4,6 52 52 122v 2500 4oug 4820 5690 6990
O1AE2en0 HFASEL wROUX AT CLIFTON NJ 4,45 38 38 ATy 121 1150 1300 1590 19390
91302500 SECOHND RIVER AT BFLLEVILLE NJ 11,6 n 37 1840 3040 §18¢ 4720 5¢80 6080
P3GY600 ELT28BETH WIVER AT IRVINGTUN Ny 2,91 ) 8 1359 i6lo 1799 18690 1940 2030
5133305y ELTZARET« RIVEK AT URSINQ LAKE, ELJZABETH NJ 1649 3 3 3040 3910 ar4y9 5060 53890 s8106
01133500 FUTZARETH RIVER AT FLTIZARFTIH NJ 20,2 51 51 1440 2750 V) U710 5290 6i1¢
01393200 t FORXR f AR RAWWAY R AT WF3T NRANGE NJ 0,83 3 3 82 81 9y 92 93 95
014Cu0nn «t ST BRANECH RAHwAY HIVER AT MILLBURN NJ T.10 t2 36 Uns 1160 2139 2670 3309 L2990
01394560 RAKWAY RIVER Ngak SPHINGFTIELD NJ 255 38 18 1100 2300 1819 8noo 5500 6860
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Figurc Jo.  Example Output - Summary of Exceedence Discharges



EXHIBIT 1

EXAMPLE INPUT AND OUTPUT
Computer Program 723-X6-L7550

Flood Flow Frequency Analysis

provided to illustrate the
ecution of the
In all cases a

The input and output for six test examples are
use of selected options and to assist in verifying the correct ex
program. A brief description of each test example is provided.

generalized skew value was assumed.

a. Test 1 - Fitting the Log-Pearson Type I1I Distribution

The input data for Test 1 are the same as that for Example 1 in
Appendix 12, Guidelines for Determining Flood Flow Frequency, Water Resources
Council Bulletin 178, September 1981. Test 1 illustrates the routine

computation of a frequency curve.
b. Test 2 - Adjusting for High Qutliers

The input data for Test 2 are the same as that for Example 2 in
Appendix 12 of the WRC Guidelines. Test 2 illustrates the application to
data with a high outlier. Note that preliminary results are output to enable
comparison of the systematic data results with the results adjusted for a high

outlier.

c. Test 3 - Testing and Adjusting for a Low Qutlier

The input data for Test 3 are the same as that for Example 3 in
pppendix 12 of the WRC Guidelines. Test 3 illustrates the application to
data with a low outlier. Note that the program outputs the test value in
the input flow units and automatically screens for low outliers. If low
outliers are found, the program outputs the preliminary results to allow

comparison with the final results.

d. Test 4 - Zero Flood Years

The input data for Test 4 are the same as that for Example 4 in
Appendix 12 of the WRC Guidelines. Test 4 illustrates the application to

data that includes several zero flood events.

EXHIBIT
1 of 44




e. Test 5 - Use of IPRQUT, CLIMIT and BASEPK

This test illustrates the use of three variables which modify the
standard mode of computation and output. On the J1 card, the value for IPRPUT
is 33 which is the sum of 1 {to suppress the printout of the input data for
preliminary results) and 32 {to suppress the frequency plot based on the
expected Tpobability adjustment). The variable CLIMIT on the J2 card sets
the confidénce limit probability. In this case, .01 specifies the .01 and
99 confidence limit curves. This data set includes two very low values,
and the second lowest value just missed being classified as a low outlier.
Ac both of these values were below 2,000 cfs, this amount was input for the
variable BASEPK and the program identified any values below 2,000 cfs as low
outliers.

f. Test 6 - Use of IPPC, IFMT, QR Cards and IYRL

This test illustrates the use of variables which modify the standard
mode of operation and provide for the incorporation of historic flood peaks.
On the J1 card, the value of IPPC is 2 to compute the median plotting positions
rather than the Weibull. The IPROUT value of 21 is the sum of 1 (to suppress
input data listing for preliminary results), 4 (to suppress the plot of
preliminary results), and 16 (to suppress the plot based on the computed
values, i.e., without the expected probability adjustment, from the final
results). IFMT is 2 as the input data are punched in the format of four
8-column fields for day, month, year and flow. Note that the value for
CLIMIT is .01 for this test as it was for Test 5 because it was not reset by
a J2 card and the tests were run sequentially.

A historic flood peak of 15,000- cfs which occurred in 1843 is input
on the OH card. This value is the highest known value up to the present time,
even though the systematic record stooped in 1955. Therefore, the year 1974
is input for IYRL on the SI card.
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LISTING OF TEST DATA (INPUT)

TT TEST NO. 1 FLOOD FLOW FREQUENCY ANALYSIS PROGRAM
TT WRC APPENDIX 12, EXAMPLE 1 — FITTING THE LOG-PEARSON TYPE III DIST

TT FISHKILL CREEK AT BEACOW, NY

1945-68

ID 01-3735 FISHEKILL CREEK AT BEACON, NEW YORK DA=190 SQ MI
GS 3735 ' .6

QR 373503051945 2290

QR 373512271945 __1470

OR 373503151947 2220

QR 373503181948 2970

QR 373501011949 3020

OR 373503091950 1210

QR 373504011951 2490

OR 373503121952 3170

QR 373501251953 3220

OR 373509131954 1760

OR 373508201955 8800

QR 373510161955 8280

OR 373504101957 1310

OR 373512211957 2500

QR 373502111959 1960

QR 373504061960 2140

QR 373502261961 4340

QR 373503131962 3060

OR 373503281963 1780

QR 373501261964 1380

QR 373502091965 980

QR 3735 . 1966 1040

OR 3735 i 1967 1580

OR 3735 . 1968 3630

ED b

i
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o7 TEST NO. 2 FLOOD FLOW FREQUENCY ANALYSIS PROGRAM
TT WRC APPENDIX 12, EXAMPLE 2 — ADJUSTING FOR A HIGH OUTLIER
TT FLOYD RIVER AT JAMES, IA

ID 06-6005 FLOYD RIVER AT JAMES, IOWA DA=882 SQ MI 1935-73
GS 6005 -0.3
SI 1892 1

QR 600506281935 1460
QR 600503101936 4050
QR 600505271937 3570
QR 600509151938 2060
OR 600503121939 1300
QR 600506051940 1390
OR 600503111941 1720
QR 600506041942 6280
QR 600506171943 1360
QR 600505131944 7440
QR 600503121945 5320
QR 600503011946 1400
OR 600506251947 3240
OR 600503171948 2710
QR 600503051949 4520
QR 600506191950 4840
QR 600503281951 8320
QR 600503311952 13900
QR 600506081953 71500
OR 600506221954 6250
QR 600507101955 2260

QR 600507131956 318
QR 600507051957 1330
QR 600506311958 970

OR 600506011959 1920
OR 600503291960 15100
OR 600503021961 2870
OR 600503291962 20600
OR 600506021963 3810
, OR 600509091964 726
l‘ OR 600504021965 7500

OR 600502101966 7170
OR 600506191967 2000
OR 600507211968 829
OR 600504051969 17300
QR 600503041970 4740
QR 6005 1971 13400
QR 6005 1972 2940
OR 6005 1973 5660
ED
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TT TEST NO. 3 FLOOD FLOW FREQUENCY ANALYSIS PROGRAM
TT WRC APPENDIX 12, EXAMPLE 3 - TESTING AND ADJUSTING FOR A LOW OUTLIER
TT BACK CREEK NEAR JONES SPRINGS, WV
ID 01-6140 BACK CR NEAR JONES SPRINGS, WEST VA DA=243 SQ MI 1929-31,39-73
GS016140 \ 0.5
OR 614004171929 8750
QR 614010231929 15500
QR 614005081931 4060
QR 614002041939 6300
QR 614004201940 3130
OR 614004061941 4160
OR 614005221942 6700
OR 614010151942 22400
OR 614003241944 3880
OR 614009181945 8050
OR 614006031946 4020
QR 614003151947 1600
QR 614004141948 4460
QR 614012311948 4230
OR 614002021950 3010
QR 614012051950 9150
OR 614004281952 5100 -
QR 614011221952 9820
OR 614003021954 6200
QR 614008191955 10700
QR 614003151956 3880
QR 614002101957 3420
OR 614003271958 3240
OR 614006031959 6800
OR 614005091960 3740
OR 614002191961 4700
OR 614003221962 4380
QR 614003201963 5190
QR 614001101964 3960
QR 614003061965 5600
QR 6140 1966 4670
" TQR 6140 1967 7080
OR 6140 1968 4640

- ..

v ———

QR 6140 1969 536
QR 6140 13870 6680
QR 6140 1971 8360 S

QR 6140 1972 18700
QR 6140 1973 5210

ED ? I
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TT TEST NO. 4 FLOOD FLOW FREQUENCY ANALYSLS PROGRAM T
TT WRC APPENDIX 12, EXAMPLE 4 - ZERO FLOOD YEARS
TT ORESTIMBA CREEK NEAR NEWMAN, CA

1D 11-2745 ORESTIMBA CREEK NEAR NEWMAN, CA DA=134 SQ MI 1932-73
GS112745 -0.3

QR 274502081932 4260

QR 274501291933 345

QR 274501011934 516

QR 274504081935 1320

QR 274502131936 1200

QR 274502131937 2180
QR 274502111938 3230
QR 274503091939 115
QR 274502271940 3440
QR 274504041941 3070
QR 274501241942 1880
QR 274501211943 6450
QR 2745022391944 1230
QR 274502021945 5970

QR 274512251945 782
QR 2745 1547 o
OR 2745 1948 0
QR 274503121949 335
QR 274502051950 175

QR 274512031950 2920
QR 274501121952 3660

OR 274512071952 147
OR 2745 1954 0
OR 274501191955 16

QR 274512231955 5620
QR 274502241957 1440
QR 274504021958 10200
QR 274502161959 5380

QR 274502101960 448

QR 2745 1961 0

QR 274502151962 1740

OR 274502011963 8300

g QR 274501221964 156

‘ QR 2745 1966 560

I . QR 274512301965 128

il QR 274501241967 4200

: QR 2745 1968 0

QR 274501251969 5080

iE QR 274503011970 1010
il QR 274512211970 584
Y QR 2745 1972 0

QR 274502111973 1510

=0

CYHIBIT )
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TT TEST NO. 5 FLOOD FLOW FREQUENCY ANALYSIS PROGRAM
TT EXAMPLE USE OF PRINTOUT SUPPRESSION (IPROUT), OTHER CONFIDENCE LIMITS
TT (CLIMIT), AND A BASE PEAK DISCHARGE (BASEPK)

J1 Z 33

J2 .01

ID 05-5925 KASKASKIA RIVER AT VANDALIA,ILL DA=1980 SQ MI 1908-70
GS 5925 i -.4 - '

SI | : 2000

QR 592505061908 7870
QR 592504141909 7670
QR 592503011910 7020
QR 59250501191k 5670
QR 59251004191F 13000
QR 592507211915 15800
QR 592501311916 14400
QR 592506051917 16800
QR 592505111918 8880
OR 592503191919 11000
QR 592505191920 12600
QR 592504181922 18800
‘OR 592503171923 - 14300
. : ! 2 L[

/o 0z 2

(Continued on following page)
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QR
QR
QR
OR
QR
QR
QR
QR
QR
QR
QR
QR
QR
QR
OR
QR
QR
QR
QR
OR
QR
QR
QR
QR
QR
QR
QR
QR
QR
QR
QR
QR
QR
QR
OR
OR
QR
QR
QR
QR
QR
QR
QR
QR
QR
QR
QR
ED

592512151923
592503161925
592509171926
592503201927
592512011927
592505141929
592501141930
592509181931
592501241932
592505151933
562508191934
592505161935
592503261936
592501151937
592503311938
592503141939
592505031940
592506121941
592507121942
592505181943
592504241944
592506101945
592505041946
592506101947
592503281948
592502161949
592501041950
592506291951
592504151952
592503051953
592504191954
592504251955
592502271956
592506291957
592508041958
592502121959
592506301960
592504101961
592503251962
592505221963
592505041964
592505041965
592505191966
592512101966
592512231967
592501311969
592506161970

10500
9980
8460

20000

12200

12260

11500
1270
5550

17500
4250

11200
7290

14900

40700

16000
6760
4560

13600

52200

31000

21500

13600

12300

19000

25000

51300

31000

10500
5680

505
5000
7840

62700

12400

17200

11800

34400

17100
9000
8500
5350

11900

27000

20800

20700

39000
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TT TEST NO. o FLOOD FLOW FREDU ¢ ANALYSIS PROGRAM
I

TT EXAMPLE USE OF MED

7]

o

AN PLOT ©OSITIONS{I0PC),WRC FORMAT{IFHT), HISTORIC
TT DATA (QR CARD), AND PERIOD OF KNOWLEDGE BEYOND LAST YEAR OF DATA(IYRL)
J1l 2 21 2
ID 01-4765 RIDLEY CREEK AT MOYLAN, PA DA=31.9 SQ MI 1932-55
GS 4765 .4
SI 1974

QH 5 8 1843 15000

28 3 1932 891

23 8 1933 2680

5 3 1934 1080

9 7 1935 3000

3 1 1936 1590

22 2 1937 770

23 7 1938 3320

3 2 1939 978

15 3 1940 1770

7 2 1941 746

13 8 1942 1000

30 12 1942 980

6 1 1944 865

18 9 1945 1040

26 12 1945 1000

| 22 5 1947 483

| 5 1948 740
\

| 3 1550 1590

| 25 11 1951 - 5720

11 3 1952 1490

22 11 1952 cle

14 12 1953 670

18 8 1955 4390

I EAHIDTY
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C**GENERALIZED SKEW**

QUTPUT FROM TEST DATA

Ak kxAhkkhkrhkkhkkrrhkkhkhkrrkxrxdhbrhkhkrhkx

* FLOOD FLOW FREQUENCY ANALYSIS *
* VERSION DATE -- FEB 9, 1982 *
* AFTER BULLETIN 173, SEPT 1981 *

dkkhkhkkkdrxhhkhhkthkdhrkkrxrkhxhkdhkk

**TITLE CARD(S)**
T TEST NC. 1 FLCOD FLOW FREQUENCY ANALYSIS PROGRAM

TT WRC APPENDIX 12, EYAMPLE 1 - FITTING THE LOG-PEARSON TYPE IIIX DIST

TT FISHKILL CREEK AT REACOu, NY

**STATION IDENTIFICATIONW**
ID $1-3735 FISHKILL CREEK AT BEACCON, NEW YORX DA=190 SQ MI

ISTN GGMSE SKEW =
GS 3735 -0. .60

**SYSTEMATIC EVENTS**
24 E

VENTS TO BE ANALYZED

**FND OF INPUT DATA**
jors R I A A S A R TR I A B R i o o e A A S
FITITTEE IR N SIS SEITITE MRS SR S S S E S S S S S S S S S S S

FINAL RESULTS
~PLOTTING POSITICNS~ 01-3735 FISHKILL CREEK AT BEACON, NEW YORX

*************************i**************************************

ool EVENTS ANALYZED...... e ORDERED EVENTS.......... *
* * WATER WEIBULL *
* MON DAY YEAR FLOW,CFS * RANK YEAR FLOW,CFS PLOT POS *
K e e s e e e e e o o e e e e e e B e e e e e et e e e o i e e o et ik 4 e e i e e *

* 35 194 2290.  * 1 1955 8800. .0400  *
* 12 27 1945  1470. * 2 1956 8280. .0800  *
* 3 15 1947  2220. * 3 1961 4340. .1200  *
£ 3 18 1948  2970. * 4 1968 3630. .1600  *
* 1 1 1949  3020. * 5 1953 3220. .2000  *
* 3 9 1950  1210. * 6 1952 3170. .2400  *
£ 4 1 1951  24%0. * 7 1962 3060. .2800  *
* 3 12 1952  317C. ¢ 8 1549 3020. .3200 %
* 1 25 1953  3220. @ * 9 1548 2970. .3600  *
* 9 13 1954 1760. = 10 19s8 2500. -4000  *
* 8 20 1955  8800. % il 1951 2490. .4400  *
* 10 16 1955  8280. = 12 1945 2290. .4800  *
* "4 10 1957 1310.  * 13 1947 2220. .5200  *
* 12 21 1957  2500. % 14 1960 2140. .5600 ¥
* T2 11 1953  1960.  * 15 1959 1960C. -6000  *
* 4 5 1930 2140.  * 15 1952 1786, 5400  *
* 2 25 1961 4340. % 17 1954 1760. 6800 *
* 3 13 1962 3060 * 18 1967 1580. 27200 %
» 3 29 1963 1780 * 19 1946 1a70. 7600 *
£ 1 25 1964 1330, * 20 1964 1380. 8000  *
= 2 3 1283 580.  * 21 1957 1310. 8400 *
-5 -3 1866 1040, * 22 1950 1210. .8200  *
-0 -0 1967 1589, * 23 1955 1646 29200 *
s -0 -0 1858 3520 : 24 1565 S2G. 8600 *
R NN RN N NN EEE SRR S N A PO EETE R R RS E S S I S

1945-68
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-QUTLIER TESTS -

BASED ON 24 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N’ = 2.467

0 LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF 578.7

BASED ON 24 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.467

0 HIGH OUTLIER(S) IDENTIFIED ABOVE TEST VALUE OF 9425.

BASED ON 24 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW
DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW

0.277
0.302

i

FINAL RESULTS
-FREQUENCY CURVE- 0l-3735 FISHKILL CREEK AT BEACON, NEW Y¥YORK

****************************************************************

. FLOW,CFS........ * *_. . CONFIDENCE LIMITS...*
* EXPECTED  * EXCEEDANCE * *
*+ COMPUTED PROBABILITY * PROBASBILITY * 0.05 LIMIT 0.95 LIMIT *
* —_— * * _ *
* 19200. 28300. * 0.002 *  39100. 12300. *
* 14500. 19000. *  0.005 x  26900. 9740. *
*  11500. 14100. * 0.010 *  20100. 8080. *
* 9110. 10500. * 0.020 * 14800. 6640. *
* 7100. 7820. *  0.040 *  10800. 5380. *
x 4960. 5210. * 0.100 * 6850. 3950. *
* 3650. 3740. *  0.200 * 4710. 2990. *
* 2190. 2190. * 0,500 * 2650. 1790. *
* 1440. 1420. * 0.800 * 1760. 1110, *
* 1200. 1170. *  0.900 * 1490. 884, *
* 1040. 1010. *  0.950 * 1320. 746. *
* 841. ~791. *  0.990 * 1100. 568. *
T TTE T TR TR RS RS eSS S S S S S S S
*  FREQUENCY CURVE STATISTICS  * STATISTICS BASED ON *
A e e e e e e o e e o i e i K e e e e e et e o e o e e e *
*  MEAN LOGARITHM 3.3684 * HISTORIC EVENTS 0 *
* STANDARD DEVIATION 0.2456 * HIGH OUTLIERS 0 o
»  COMPUTED SKEW 0.7300 * LOW OUTLIERS 0 *
*  GENERALIZED SKEW 0.6000 * ZERO OR MISSING 0 .
*  ADOPTED SXEW 0.7000 * SYSTEMATIC EVENTS 24 + EXHIBIT 1

kkkk******kkk‘r*kﬁi'ik*k*kirk#ki‘k**kt*‘:*kkﬂrkkﬁ,k***kkk***k*****k*k**




FINAL RESULTS ?
-FRAQUENCY PLOT - 01-3735 FISHKILL CREEK AT BEACON, NEW YORK DA=190 SQ MI 1945~638 5
BASED ON COMPUTED VALUES, FLOW IN CUBIC FEET PER SECOND 3

)

. . . . . . . Z . X i
) . . . . . . . ) ;
. . 3 - . . * . L X "»
10000_--—”-----_--_----__..-__-"__--_..--____-,____-_-...-_..--_.-__-____..-_-.-_-__”.,-.-_4-.._._-_---.-.____.--_-.._.__-..__ -
. . . . . O X . N
. . . . . N , QO . .
f . ' . X . 3
5000——-—-—--------_—--——---_--~-_-_—_-______---~-_.._---_-~.__--__g-.m_.--«._-"_-.-_-..._-..x___-__u---......-.- . .- )
. . . . [V . :
. . . . X O . R .
. . . . . 0, OO0 .
. . . . [S I .
f ' . (OIS} R . . . .
' 0 Ox0 . . . . '
_.--_.._..._.-.-_.-........_...-..._...‘...........()....._. e e e . .. . O S T R T R R

2000 cmm e e e m e m e m e B R R
. . . . . OO R . . .

. . . . 0, . . . N .

. B X 0 . . . . ' .
X 0O 0 . B . . . .

1()()0'”_..._..'.._.._.__'..,--._._7.__0_)(___..()__'_..._............'..........'.....‘. R T .
sor)'__-_...--L-_,.-__..-........'..... T P S I T S U DI

.999 997 .99 .0 90 S0 .9 .30 ] .03 AL ,N03  LI0L ;
EXCHEDANCE PROBABTL Y :

LEGEHIN = O=0BGERVED EVENT,  H=1T0H OLFELL KR O/ oy BVENTE, L=low OLPLIER, 4=-258RO OR M{AS NG X =COMPUTED CURVE

yP 30 21
i
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FINAL RERULTS
SERRQUENCY PLOT - O S1215 0 PLAMKILY, CRERK AT MEACON, NEW VORK  DA- 10 &) MI 13457 49
BASED 0N EXPECTED PROBARTLTTY ADNEITMENT, FLOW IN CHRLC PRIFE BRRBRCOND

AONQ0 mrm v v e e

. %
T T R S ‘ S SR
. . X
100O0;~__---:-_---_.l.__.....:...........i..A... ) ' ! ' o %
. . . . . . . B 8} %
, . . . . . . . N £
5000—.—__..-___-...—_----_..--..--.._-.....................4.A... L . . e
. . 8] '
. . A N
. . . O, OO O
. . . . . . ()
. . . . . .00
. O OX0O
2500_-_________--__-_-_--_-__---_-__---_..-_-__.__..u-__.-._.O .......... O S I S
. . Nele! .
. . . 0 . .
. . . . X 0 . .
. . 0 0O . .

. . * . . . . 4
. X . . . . .
. . . . . . .
. . . . . . .
. . . . . . . .
600 Cm o= m M mmm = e e ms S mmmssSESS o SSSSSTS o lm ST ITTERATIT T DS

. 999 .997 .99 .97 .90 .10 .50 .30 10 01 0t RIS B [ I
EXCEEDANCE PROBABILITY

LEGEND - O=OBSERVED EVENT, H=HIGH OUTLIER OR HISTORIC EVENT, L=LOW OUTLIER, Z=2ZERD OR MIBSING X=COMPYTID CUR

3

v 30 €1
I L181HX3

$
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*********************************

* FLOOD FLOW FREQUENCY ANALYSIS *
* YERSION DATE -— FEB 9, 1982 *
* AFTER BULLETIN 17B, SEPT 1981 *

*********************************

**TITLE CARD(S) **
T TEST NO. 2 FLOOD FLOW FRE%UENCY ANALYSIS PROGRAM
WRC APPENDIX 12, EXAMPLE — ADJUSTING FOR A BIGH OUTLIER

T
TT FLOYD RIVER AT JAMES, IA

**STATION IDENTIFICATION**
ID 06—6005 FLOYD RIVER AT JAMES, IOWA DA=882 SQ MI

**GENERALIZED SKEW**
ISTN GGMSE SKEW
GS 6005 ~0. -.30

**SPECIAL STATION INFORMATION**
IYRA IYRL NOUTL BASEPK

ST 1892 -0 1 -0.

**SYSTEMATIC EVENTS**
39 EVENTS TO BE ANALYZED

**END OF INPUT DATA**

ED FRETSRE TR YUK 0% 0K JU% T K S0 SO0 JN S 0 S B 93 2
++++t+rrrrT T T

TR TTETEEEEREES LRSS St e S
+++++++++++++++++++++++++++++++++++++++++++++++++

B AR

1935-73
EXHIgIT 1
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PRELIMINARY RESULTS

-PLOTTING POSITIONS- 06-6005

Ok ok % X A A b Ok 3 b A W b ok % % o % W % % b R b ok % ok X ok X F X X X O A * F *

WhJONAOANAWWWANSN~IOANAWWAWWAWWUIO R WAIWOUNWONO

-0
-0
-0

YEAR FLOW,CFS
28 1935 1460.
10 1936 4050Q.
27 1937 3570.
15 1938 2060.
12 1839 1300.
S 1940 1390.
11 1941 1720.
4 1942 6280.
17 1943 1360.
13 1944 7440.
12 1945 5320.
1 1946 1400.
25 1947 3240.
17 1948 2710.
5 1949 4520.
19 1850 4840.
28 1851 8320.
31 1952 13900.
8 1953 71500.
22 1954 6250.
10 1955 2260.
13 1956 318.
S 1957 1330.
31 1958 970.
1 1959 1920.
29 1960 15100.
2 1961 2870.
29 1962 20600.
2 1963 3810.
9 1964 726.
2 1965 7500.
10 1966 7170.
13 1967 2000.
21 1968 829.
5 1969 17300.
4 1970 4740.
-0 1971 13400.
-0 1972 2940.
-0 1973 5660.

**************************************************************

EVENTS ANALYZED

......

% ok R R k% ok ok ok % b ok % b OF Sk ok b ok O ok ok o ok ok b b b % % O %k b ¥ % F % # % % *

FLOYD RIVER AT JAMES,

KAk A kAR I IR R A AR AR KA AT R R ARAR AR A KA KA RAXRKAAKRR XKk AA kA RAARA AR kXA Kk kKK

...........

WATER
RANK YEAR FLOW,CFS
1 1953 71500.
2 1962 20600.
3 1969 17300.
4 1960 15100.
5 1952 13900.
6 1971 13400.
7 1951 8320.
8 1965 7500.
9 1944 7440.
10 1966 7170.
11 1942 6280.
12 1954 6250.
13 1973 5660.
14 1945 5320.
15 1950 4840.
16 1970 4740.
17 1949 4520.
18 1936 4050.
19 1963 3810.
20 1937 3570.
21 1947 3240.
22 1972 2940.
23 1961 2870.
24 1948 2710.
25 1955 2260.
26 1938 2060.
27 1967 2000.
28 1959 1920.
29 1941 1720.
30 1935 1460.
31 1946 1400.
32 1940 1390.
33 1943 1360.
34 1957 1330.
35 1939 1300.
36 1958 970.
37 1968 829.
38 1964 726.

1956 318.

ORDERED EVENTS

IOWA

..........

WEIBULL
PLOT POS

.3250
.3500
.3750
.4000
-4250
.4500
.4750
.5000
.5250
.5500
.5750
.6000
.6250
.6500
.6750
.7000
. 7250
.7500
.7750
.8000
-8250
.8500
.8750
.9000
.9250
.9500
.9750

*
*
*

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
J
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

EXHIBIT 1
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~SKEW WEIGHTING -

BASED ON

PRELIMINARY RESULTS
~-FREQUENCY CURVE- 06-6005

****************************t*********

FLOYD RIVE

R AT JAMES,

WA
xkkhkkAkkkkkkkkkkkkkrkrrrrk

39 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW

DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW = .302

K e encan FLOW,CFS...ccee * *_ . .CONFIDENCE LIMITS...*
* EXPECTED * EXCEEDANCE * *
: COMPUTED PROBABILITY : PROBABILITY : .05 LIMIT .95 LIMIT :
* 88700. 116000. * .002 * 199000. 50100. *
* 62300. 76000. * .005 * 130000. 37000. *
* 46700. 54500. * .0l0 * 91500. 28800. *
* 34100. 38300. * .020 * 62800. 21900. *
* 24200. 26200. * .040 * 41600. 16200. *
* 14300. 14900. * .100 * 22300. 10100. *
* 8780. 8980. * .200 * 12700. 6490. *
* 3530. 3530. * .500 * 4700. 2650. *
* 1450. 1420. * .800 * 1970. 1000. *
* 924. 888. * .900 * 1300. 595. *
* 639. 600. * .950 * 933. 385, *
* 323. 284. * .990 * 514. 170. *
e TR I TR R R e s U
: FREQUENCY CURVE STATISTICS : STATISTICS BASED ON :
* MEAN LOGARITHM 3.5553 * HISTORIC EVENTS 0 =*
* STANDARD DEVIATION .4642 * HIGH OUTLIERS 0 *
* COMPUTED SKEW .3566 * LOW OUTLIERS 0 *
* GENERALIZED SKEW -.3000 * ZERO OR MISSING 0 *
* ADOPTED SKEW .1000 * -SYSTEMATIC EVENTS 39 *
****************************************************************

LXHIBEY
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: FINAL RESULTS v
. —PLOTTING POSITIONS- 06-6005 FLOYD RIVER AT JAMES, IOWA

******************************************************k*********

SEHIBET

18 -

* ... EVENTS ANALYZED.....- X e ORDERED EVENTS.....cccu- *
* * WATER WEIBULL *
: MON DAY YEAR FLOW,CFS : RANK YEAR FLOW,CFS PLOT POS :
*x 6§ 28 1935 1460. * 1 1953 71500. .0120 *
* 3 10 1936 4050. * 2 1962 20600. .0309 *
* s 27 1937 3570. * 3 1969 17300. .0566 *
* 9 15 1938 2060. * 4 1960 15100. .0823 *
* 3 12 1939 1300. * 5 1952 13900. .1080 *
* 6 5 1940 1390. * 6 1971 13400. .1336 *
* 3 11 1941 1720. * 7 1951 8320. .1593 *
* 6 4 1942 6280. * 8 1965 7500. .1850 *
*x 6 17 1943 1360. * 9 1944 7440. .2107 *
* 5 13 1944 7440. * 10 1966 7170. .2364 *
* 3 12 1945 5320. * 11 1942 6280. .2620 *
* 3 1 1946 1400. * 12 1954 6250. .2877 *
* 6 25 1947 3240. * 13 1973 5660. .3134 *
* 3 17 1948 2710. * 14 1945 5320. .3391 *
* 3 5 1949 4520. * 15 1950 4840. .3648 *
* 6 19 1950 4840. * 16 1970 4740. .3905 *
* 3 28 1951 8320. * 17 1949 4520. L4161 %
* 3 31 1952 13900. * 18 1936 4050. .4418 *
*x 6 8 1953 71500. * 19 1963 3810. .4675  *
* 6 22 1954 6250. * 20 1937 3570. .4932 *
* 7 10 1955 2260. * 21 1947 3240. .5189 *
x 7 13 1956 318. * 22 1972 2940. .5445 *
I | 5 1857 1330. * 23 1961 2870. .5702  *
* 6 31 1958 970. * 24 1948 2710. .5959 *
* 6 1 1959 1920. * 25 1955 2260. .6216 *
* 3 29 1960 15100. * 26 1938 2060. L6473 *
* 3 2 1961 2870. * 27 1967 2000. .6730 *
* 3 29 1962 20600. * 28 1959 1920. .6986 *
* 6 2 1963 3810. * 29 1941 1720. .7243 *
* 9 9 1964 726. * 30 1935 1460. .7500 *
* 4 2 1965 7500. * 31 1946 1400. .7757 *
* 2 10 1966 7170. * 32 1940 1390. .8014 *
* 6 19 1967 2000. * 33 1943 1360. .8270 *
* 7 21 1968 829. * 34 1957 1330. .8527 *
* 4 5 1969 17300. * 35 1939 1300. .8784 *
* 3 4 1970 4740. * 36 1958 970. .9041 *
*x -0 -0 1971 13400. * 37 1968 829. .9298 *
*x -0 -0 1972 2940. * 38 1864 726. .9555 *
: -0 -0 1973 5660. * 39 1956 318 .9811 *
—_— e e T mm e e k3

* NOTE- PLOTTING POSITIONS BASED ON-HISTORIC PERIOD (H) = 82 *
* NUMBER OF HISTORIC EVENTS PLUS HIGH OUTLIERS(Z) = 1 *
* WEIGHTING FACTOR FOR SYSTEMATIC EVENTS (W) = 2.1316 *
********************************************t*******************
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—-QUTLIER TESTS -~

BASED ON 39 EVENTS, 10 PERCENT OUTLIER TEST VALUE R(N} = 2.671

0 LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF 206.8

HIGH OUTLIER TEST

BASED ON 39 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.671

1 HIGH OUTLIER(S) IDENTIFIED ABOVE TEST VALUE OF 62395.
OR INPUT BASE OF 71500.

NOTE - COLLECTION OF HISTORICAL INFORMATION AND COMPARISONS
WITH SIMILAR DATA SETS SHOULD BE EXPLORED IF NOT
INCORPORATED IN THIS ANALYSIS.

STATISTICS AND FREQUENCY CURVE ADJUSTED FOR 1 HIGH OUTLIER(S)
AND O HISTORIC EVENT(S)

~SKEW WEIGHTING -

BASED ON 82 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW = 0.073
DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW = 0.302

EXHIBIT 1
19 of 44
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FINAL RESULTS '
—FREQUENCY CURVE- 06-6005 FLOYD RIVER AT JBMES, IOWA

*kkk ******************************************;****************

X ieeeen FLOW,CFS..cecnes * * _ . . CONFIDENCE LIMITS...%*
* EXPECTED * EXCEEDANCE * *
» COMPUTED PROBABILITY * PROBABILITY * .05 LIMIT .95 LIMIT *
* - K e — B e e e e e e e e o e e e e
* 70900. 31000. * .002 *  152000. 41300. *
* 50800. 61300. * .005 *  101000. 31000. *
* 38700. 44700. * .010 * 73000. 24500. *
* 28800. 32100. * .020 * 51200. 19000. *
* 20800. 22500. * - .040 * 34700. 14300. *
* 12700. 13200. * .100 * 19300. 9170. *
* 8010. 8180. * .200 * 11300. 6020. *
* 3390. 3390. * .500 * 4440. 2590. *
* 1470. 1440. * -800 * 1960. 1040. *
* 958. 923. * .900 * 1320. 632. *
* 676. 637. * .950 * 967. 419. *
| * 356. 315. * -990 * 551. 195. *
RS S TR NSRS s AL B s o
- x FREQUENCY CURVE STATISTICS ~ STATISTICS BASED ON *
L K ——— e ——_———— e e e SRR T K e e e o e o e e e e o o e S
: * MEAN LOGARITHM 3.5374 * HISTORIC EVENTS 0 *
1 * STANDARD DEVIATION .4377 * HIGH OUTLIERS 1 *
i * COMPUTED SKEW .1654 * 1Low OUFLIERS 0 *
; * GENERALIZED SKEW -.3000 * ZERO OR MISSING 0 *
; * ADOPTED SKEW -1000 * SYSTEMATIC EVENTS 39 *
: * *# HISTORIC PERIOD g2 *
****************************************************************
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Il*******************************
*+ FLOOD FLOW FREQUENCY ANALYSIS *
VERSION DATE — FEB 9, 1982 *
AFTER BULLETIN 17B, SEPT 1981 *

*********************************

**TITLE CARD(S)** .
TEST NO. 3 FLOOD FLOW FREQUENCY ANALYSIS PROGRAM

WRC APPENDIX 12, EXAMPLE 3 - TESTING AND ADJUSTING FOR A LOW OUTLIER
T BACK CREERK NEAR JONES SPRINGS, WV

STATION IDENTIFICATION**
ID 01-6140 BACK CR NEAR JONES SPRINGS, WEST VA DA=243 SQ MI 1929-31,39-73

I'GE.'NERALI ZED SKEW**
ISTN GGMSE SKEW
GS 016140 0.000 0.50

*SYSTEMATIC EVENTS**
38 EVENTS TO BE ANALYZED

e e e o e i i i e i s e 2 et e

ASED ON 38 EVENTS, MEAN-SQUARE ERROR OF STATION SREW = 0.197

|

DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW = 0.302
EXHIBIT 1
II 23 of 44




PRELIMINARY RESULTS
FREQUENCY PLOT - 01-6140 BACK CR NEAR JONES SPRINGS, WEST VA DA=243 5Q MI 1929-31,39~73
a~820 ON COMPUTED VALUES, FLOW IN CUBIC FEET PER SECOND
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EXCEEDAN&E PROBABILITY
LEGEND ~ O=OBSERVED EVENT, H=HIGH OUTLIER OR HISTORIC EVENT, L=LOW OUTLIER, Z=ZERO OR MISSING %=COMPUTED CURVE




I FINAL RESULTS

_PLOTTPING POSITIONS- 01-6140 BACK CR NEAR JONES SPRINGS, WEST VA
********************‘k***********************************;*******

Xl EVENTS ANALYZED...... X ORDERED EVENTS......cc.- *

I * * WATER WEIBULL *
* MON DAY YEAR FLOW,CFS * RANK YEAR FLOW,CFS PLOT POS *

* 4 17 1929 8750.  * 1 1943 22400. .0256  *

* 10 23 1929 15500. * 2 1972  18700. .0513  *

* 5 8 1931 4060.  * 3 1930 15500. .0769  *

* 2 4 1939 6300.  * 4 1955  10700. .1026  *

* 4 20 1940 3130.  * 5 1953 9820. .1282 *

* 4 6 1941 4160.  * 6 1951 9150. .1538  *

* 5 22 1942 6700.  * 7 1929 8750. .1795 *

: * 10 15 1942 22400,  * 8 1971 8360. .2051  *

* 3 24 1944 3880. * 9 1945 8050. .2308 *

* 9 18 1945 8050.. * 10 1967 7080. .2564  *

* 6 3 1946 4020. * 11 1959 6800. .2821 *

x 3 15 1947 1600.  * 12 1942 6700. .3077  *

x4 14 1948 4460.  * 13 1970 6680. .3333  *

x 12 31 1948 4230.  * 14 1939 6300. .3590  *

* 2 2 1950 3010.  * 15 1954 6200. .3846  *

I * 12 5 1950 9150 * 16 1965 5600. .4103  *
* 4 28 1952 5100, * 17 1973 5210. .4359 *

* 11 22 1952 9820.  * 18 1963~. 5190. .4615  *

* 3 2 1954 6200.  * 19 1952 5100. .4872 %

* 8 19 1955 10700. * 20 1961 4700. .5128  *

* 3 15 1956 3880.  * 21 1966 4670. .5385  *

-, x 2 10 1957 3420, * 22 1968 4640. 5641  *
o £ 3 27 1958 3240. * 23 1948 4460. .5897  *
-l * 6 3 1959 6300.  * 24 1962 4380. .6154  *
l x 5 9 1960 3740.  * 25 1949 4230. .6410  *
A * 2 19 1961 4700.  * 26 1941 4160. .6667  *

: * 3 22 1962 4380.  * 27 1931 4060. .6923  *

; * 3 20 1963 5190.  * 28 1946 4020. L7179 *

i * 1 10 1964 3960.  * 29 1964 3960. . .7436 *

* 3 6 1965 5600.  * 30 1956 3880. .7692  *

: * -0 -0 1966 4670.  * 31 1944 3880. .7949  *

x -0 -0 1967 7080.  * 32 1960 3740. .8205  *

* -0 -0 1968 4640.  * 33 1957 3420. .8462  *

I * -0 -0 1969 536. % 34 1958 3240. .8718  *
* -0 -0 1970 6680.  * 35 1940 3130. .8974 %

: x -0 -0 1971 8360.  * 36 1950 3010. 9231 *

- x -0 -0 1972 18700. * 37 1947 1600. .9487  *
l x -0 -0 1973 5210. * 38 1969 536. .9744  *
: ********************'k*******************************************




~-OUTLIER TESTS -~

BASED ON 38 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.661
1 LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF 945.8

STATISTICS AND FREQUENCY CURVE ADJUSTED FOR 1 LOW OUTLIER(S)

E R N Ea s
{
|
|
1
)
1
1
1
t
|
|
{
1
|
:
-~ HE Bl R

’I HIGH OUTLIER TEST

BASED ON 37 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.650

0 HIGH OUTLIER(S) IDENTIFIED ABOVE TEST VALUE OF 22760.

~SKEW WEIGHTING -

BASED ON 38 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW = 0.186

E . DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW = 0.302

FINAL RESULTS
~FREQUENCY CURVE- 01-6140 BACK CR NEAR JONES SPRINGS, WEST VA

kkkhkhhkkkkhhkhkkhkhkhkhkhkhhkhkhkhkkkhkkkhkhkhhkkkhkkkihkkhkkhhhkhhkhkhkhhkhkhkkkkkk

F e FLOW,CFS..... v ® *...CONFIDENCE LIMITS...*

* EXPECTED * EXCEEDANCE * *
A * COMPUTED PROBABILITY * PROBABILITY * 0.65 LIMIT 0.95 LIMIT *
* k. e e e e *
* 37700. 46200. * 0.002 * 61000. 27000. ~*
* 29300. 33900. * 0.005 * 44800. 21700, =*
* 23900. 26700. * 0.010 * 35000. 18300. *
* 15400. 21000. * 0.020 * 27100. 15200, *
* 15500. 16300. * 0.040 * 20700. 12500. *
* 11200. 11500. * 0.100 * 14100. 9390. *
* 8440. 8550. * 0.200 * 10100. 7250. *
* 5230. 5230. * 0.500 * 6030. 4510. *
* 3490. 3460. * 0.800 * 4070. 2890. *
* 2910. 2860. * 0.900 * 3440, 234G, *
* 2530. 2480. * 0.950 * 3040. 1990. *
* 2020. 1940. * 0.990 * 2490. 1520. ~*
L o B R C IR SR S N IR AT e
*  FREQUENCY CURVE STATISTICS  * STATISTICS BASED ON *
R e e e e e * e et 1 e i At ey e o e e e m e *
* MEAN LOGARITHM 3.7413 * HISTORIC EVENTS 0 *
* STANDARD DEVIATION 0.2315 * HIGH OUTLIERS 0 *
*  COMPUTED SKEW 0.6238 * LOW OQUTLIERS 1 *
* GENERALIZED SKEW 0.5000 * ZERO OR MISSING 0 *  EXHIBIT 1
*  ADOPTED SKEW 0.6000 * SYSTEMATIC EVENTS 38 % 27 of 44
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FINAL RESULTS

-FREQUENCY PLOT - 01-6140 BACK CR NEAR JONES SPRINGS, WEST VA DA=243 SQ MI 1929-31,39-73
BASED ON COMPUTED VALUES, FLOW IN CUBIC FEET PER SECOND
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EXCEEDANCE PROBABILITY

LEGEND - O=OBSERVED EVENT, H=HIGH OUTLIER OR HISTORIC EVENT, L=LOW OUTLIER, 7=2ERO OR MISSING X=COMPUTED CURVE
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FINAL RESULTS

-FRPOUENCY PLOT - 01-6140 BACK CR NEAR JONES SPRINGS, WEST VA DA=
3LSED ON EXPECTED PROBABILITY ADJUSTMENT, FLOW IN CUBIC FEET PER SECO
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EXCEEDANCE
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243 SQ MI 1929=-31,39-73
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PROBABILITY

LOW OUTLIER, Z=ZERO OR MISSING X=COMPUTED CURVE
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+ FLOOD FLOW FREQUENCY ANALYSIS *
*+ VERSION DATE -- FEB 9, 1982 *
* AFTER BULLETIN 178, SEPT 1981 *

****ixt*iﬁ**ﬁﬂﬂi**’******#*i#ﬁ**ﬁ

**PITLE CARD(S)**

TT TEST NO. 4 FLOOD FLOW FREQUENCY ANALYSIS PROGRAM
T WRC APPENDIX 12, EXAMPLE 4 - ZERO FLOOD YEARS

T ORFSTIMBA CREEK NEAR NEWMAN, CA

**STATION IDENTIFICATION**
ID 11-2745 ORESTIMBA CREEK NEAR NEWMAN, CA DA=134 SQ MI

**GENERALIZED SKEW**
ISTN GGMSE SKEW
GS 112745  0.000 -0.30

**SYSTEMATIC EVENTS**
42 EVENTS TO BE ANALYZED

**END OF INPUT DATA**
ED +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

NOTE - ADOPTED SKEW EQUALS COMPUTED SKEW AMD PRELIMINARY
FREQUENCY STATISTICS ARE FOR THE CONDITIONAL
FREQUENCY CURVE BECAUSE OF ZERO OR MISSING EVENTS.

PRELIMINARY RESULTS
~FREQUENCY CURVE- 11-2745 ORESTIMBA CREEK NEAR NEWMAN, CA

****************************************************************

* FLOW,CFS * *__ .CONFIDENCE LIMITS...*

*

* EXPECTED * EXCEEDANCE *
x COMPUTED PROBABILITY * PROBABILITY * 0.05 LIMIT 0.95 LIMIT *
K o e e e e e o i e B e s e e e e e e K e ————%
* 19868. 21800. * 0.002 * 42000. 11400. *
* 16898. 18300. * 0.005 * 34600. 9880. *
* 14498. 15600. * 0.010 * 28900. 8620. *
* 12025. 12800. * 0.020 * 23200. 7300. *
* 9475. 9950. * 0.040 * 17500. 5890. *
* 6101. 6310. * 0.100 * 10500. 3950. *
* 3735. 3800. * 0.200 * 6020. 2500. *
* 1077. 1077. * 0.500 * 1570. 732. *
* 104. 94. * 0.800 * 175. 53. *
* 0. 0. * 0.900 * 0. 0. *
* 0. 0. * 0.950 * 0. 0. *
0. 0. * 0.990 * 0. 0. *
*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++*
* FREQUENCY CURVE STATISTICS * STATISTICS BASED ON *
X o e ———————————— e e ———————————— *
MEAN LOGARITHM 3.0786 * HISTORIC EVENTS 0 *

H

*  STANDARD DEVIATION 0.6443 * HIGH OUTLIERS 0
*  COMPUTED SKEW ~0.8360 * LOW OUTLIERS 0 *
* GENERALIZED SKEW -0.3000 * ZERO OR MISSING 6 *
*  ADOPTED SKFW -0.8360 = SYSTEMATIC EVENTS 42 *
>

ii********#***********

**********i*ii***-ﬁ*ﬁ*i****i**x*******"’***
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FINAL RESULTS
_PLOTTING POSITIONS— 11-2745 ORESTIMBA CREEK NEAR NEWMAN, CA

*********************************************************&******

*x ... EVENTS ANALYZED.....- Lo ORDERED EVENTS.c.cceonns *
* * WATER WEIBULL *
: MON DAY YEAR FLOW,CFS *  RANK YEAR  FLOW,CFS PLOT POS *
* 2 8 1932 4260. * 1 1958 10200. .0233 *
*x 1 29 1933 345. * 2 1963 8300. L0465  *
* 1 1 1934 516. * 3 1943 6450. .0698  *
* 4 8 1935 1320. * 4 1945 5970. .0930 *
* 2 13 1936 1200. * 5 1956 5620. L1163 *
* 2 13 1937 2180. * 6 1959 5380. L1395 *
* 2 11 1938 3230. * 7 1969 5080. .1628 *
* 3 9 1939 115. * 8 1932 4260. .1860  *
*  2.27 1940 3440. * 9 1967 4200. .2093 *
x 4 4 1941 3070. * 10 1952 3660. .2326 *
* 1 24 1942 1880. * 11 1940 3440, .2558 *
* . 1 21 1943 6450. * 12 1938 3230. L2791 *
* 2 29 1944 1290. * 13 1941 3070. .3023 *
* 2 2 1945 5970. * 14 1951 2920. .3256  *
* 12 25 1945 782. * 15 1937 2180. .3488  *
*x -0 -0 1947 0. * 16 1942 1880. L3721 =
* -0 -0 1948 0. * 17 1962 1740. .3953  *
*x 3 12 1949 335. * 18 1973 1510, .4186  *
* 2 5 1950 175. * 19 1957 1440. L4419 *
* 12 3 1950 2920. * 20 1935 1320. L4651 *
x 1 12 1952 3660. * 21 1944 1290. .4884 *
* 12 7 1952 147. * 22 1936 1200. .5116  *
* ~-0 -0 1954 0. * 23 1970 1010. .5349  *
* 1 19 1955 16. * 24 1946 782. .5581  *
x 12 23 1955 5620. * 25 1971 584. .5814 *
* 2 24 1857 1440. * 26 1966 560. .6047  *
* 4 2 1958 10200. * 27 1934 516. .6279 *
* 2 16 1959 5380. * 28 1960 448. .6512  *
* 2 10 1960 448. * 29 1933 345. .6744 %
*x -0 -0 1961 0. * 30 1949 335. .6977  *
x 2 15 1962 1740. * 31 1950 175. .7209 *
*x 2 1 1963 8300. * 32 1964 156. .7442  *
* 1 22 1964 156. * 33 1953 147. .7674  *
* -0 -0 1966 560. * 34 1966 128. .7907 *
*x 12 30 1965 128. * 35 1939 115. .8140  *
* 1 24 1967 4200. * 36 1955 16. .8372  *
*x -0 -0 1968 0. * 37 1968 0 .8605 *
* 1 25 1969 5080. * 38 1948 0 .8837  *
* 3 1 1970 1010. * 39 1954 0. .9070  *
* 12 21 1970 584. * 40 1947 0. .9302  *
x -0 -0 1972 0. * 41 1972 0. .9535  *
x 2 11 1973 1510. * 42 1961 0. .9767  *
****************************************************************
EXHID
RPN,




LOW OUTLIER TEST

BASED ON 36 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.639

1 LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF 23.9
BASED ON THE STATISTICS AFTER 6 ZERO OR MISSING EVENTS DELETED

STATISTICS AND FREQUENCY CURVE ADJUSTED FOR 1 LOW OUTLIER(S)
AND/OR 6 ZERO OR MISSING EVENT(S)

BASED ON 35 EVENTS, 10 PERCENT OUTLIER TEST VALUE K{N) = 2.628

0 HIGH OUTLIER(S) IDENTIFIED ABOVE TEST VALUE OF 41786.

~SKEW WEIGHTING -

BASED ON 42 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW =
DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW 0.302

|
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.
>
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FINAL RESULTS
~FREQUENCY CURVE—- 11-2745 ORESTIMBA CREEK NEAR NEWMAN, CA
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*...CONFIDENCE LIMITS...*

K e FLOW,CFS........ *
* EXPECTED * EXCEEDANCE * *
* (COMPUTED PROBABILITY * PROBABILITY * 0.0S LIMIT 0.95 LIMIT *
A e * —_— kS *
* 31000. 36900. * 0.002 * 75500. 16200. *
* 23700. 27200. * 0.005 * 54800. 12800. *
* 18700. 21000. * 0.010 * 41300. 10400, ~*
* 14200. 15600. * 0.020 * 29900. 8160. *
* 10300. 11100. * 0.040 * 20400. 6130, *
* 6000. 6260. * 0.100 * 10900. 3770. *
* 3450. 3540. * 0.200 * 5770. 2260, *
* 1050. 1050. * 0.500 * 1570. 708, *
* 266. 258. * 0.800 * 405. 161, *
* 121. o, 113, * 0.900 * 195. 65. *
* 60. S54. * 0.950 * 105. 29. *
* 15. 11. * 0.990 * 31. 5. *
e S T O o o S O T e e
*  FREQUENCY CURVE STATISTICS  * STATISTICS BASED ON *
K o e m A e e e ——— e *
*  MEAN LOGARITHM 2.9657 * HISTORIC EVENTS 0o =
*  STANDARD DEVIATION 0.6682 * HIGH OUTLIERS 0 *
COMPUTED SKEW -0.5682 * LOW QUTLIERS 1 *
GEMERALIZED S¥EW -0.3000 * ZERO OR MISSING 6 *
*  ADOPTED SKEW -0.5000 * SYSTEMATIC EVENTS 42 *
4
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PINAL PFSULTS

-FREQUFNCY PLOT - 11-2745 ORPSTIMBA CREFX NPAR NEWMAN, CA DA-134 SO M1 1932-73

BASED O3 COMPUTED VALUES, FLOW IN CUBIC PEET PER SECOND
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EXCEEDANCTE. PRODASBILITY

LEGEND -~ O~OBSERVED EVENT, R~-HIGH OUTLIER OR RISTORIC EVENT, L-LOW OUTLIER, Z-ZERD OR MISSING X-COMPUTED CURVE

EXHIBIT 1}
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PINAL RESULTS

_PREQUENCY PLOT - 11-2745 ORMSTIMBA CREEX MEAR NEWMAN, CA
BASED ON EXPECTED PROBABILITY ADJUSTMENT, FLOW IN CUBIC FEET PER SECOND
SO0 00— = = o m e e e

DA=13¢ 50 MI

1932-73

10

.999 .997 .99

ez ——2-2~%
.90

LEGEND - O-=OBSERVED EVENT, H-HIGH OUTLIER
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EXCEEDANCE PROBABILITY
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*********************************

* PLOOD FLOW FREQUENCY ANALYSIS *
* VERSION DATE -- FEB 9, 1982 *
* AFTER BULLETIN 17B, SEPT 1981 *

*********************************

»*TITLE CARD(S)**
TT TEST NO. PLOOD FLOW UENCY ANALYSIS PROGRAM

by EXAMPLE USE OF PRINTOUT SUPPRESSION (IPROUT), OTHER CONPIDENCE LIMITS

T (CLINMIT), AND A BASE PEAK DISCHARGE (BASEPK)

*»*+JOB CARD(S)**
IPPC ISKFX IPROUT T IWYR IUNIT ISMRY IPNCH

J1 -0 ~0 33 -0 -0 -0 ~0 -0
!
A B { CLIMIT
J2 -0. ~-0. .01

**STATION IDENTIPICATION** .
ID 05~5925 KASKASKIA RIVER AT VANDALIA,ILL DA=1980 SQ MIX

**GENERALIZED SKEW**
ISTY GGMSE SKEW
GS 5925 -0. -.40

**SPECIAL STATION INPORMATION**
IYRA IYRL NOUTL BASEPK -

sI -0 -0 -0 2000.
**SYSTEMATIC EVENTS**
60 EVENTS TO BE ANALYZED -
**END OF INPUT DATA**
e I T SR B S SIS ASSSIS
reri RSN SRS TRORRETIRRE RIS SRS e S s s
I R S S O LA A & 2 o S i S S LI A

~SKEA WEIGHTING -

BASED O 60 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW = .159
DEFAULT OR INPUT MEAN~SQUARE ERROR OF GENERALIZED SKEW = .302

PRELIMINARY RESOULTS
- UENCY CURVE— 05-5925 KASKASKIA RIVER AT VANDALIA

ILL
AR i'ttttiﬁﬁtﬁﬁtiit*’i*’*t'tﬁ'tt*ﬁt#titit’i*ttt'titlt‘tiiii'ti

e eeee. PLOW,CFS....- ceet *_ . .CONPIDENCE LIMITS...*
» EXPECTED  * EZXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILITY * .01 LIMIT .99 LIMIT 7
> -”
»  58300. 60600, * .002 * 96600. 40900. *
= 53300. 55100. * .005 * 86500. 37900, *
* 39100. 50500. * .010 *  78100. 35200. *
» 42300. 45400, * .020 *  65000. 32200. *
*  39100. 3%800.  * -840 * 59100. 28800. *
» 31100. 31500. * .100 * 45000 23600, *
*  24300. 24500, * .200 » 33600. 18800. *
= 13600. 13s00. * 500 = 17500. 107000 *
> 6530. 6450. * .800 » 8420. 4770. *
» 4180. 4060. ¥ ~900 . 5600. 2810. *
> 2790. 2660. ¥ -950 » 3930. 1720. *
> 1200. 1070. * 950 » 1910. 603. *
%‘r%y‘}x‘m‘ri.‘r‘%?&?#?}:“.%%#.‘%‘r?}}:#3.‘%#}.‘%%:5%%?.‘.‘:;}}:9:%.‘%2}"%%‘;’
*  YREQUENCY CURVE STATISTICS _ * STATISTICS BASED ON »
» : ]
* MEAN LOGARITHM 4.0869 * BISTORIC EVENTS o *
* STANDARD DEVIATION 3486 ~ HIGH OUTLIERS 0 »
* (COMPUTED SKEW -1.0942 * LOW OUTLIERS 0 »
* GENERALIZED SKEW ~.4000 * ZERO OR MISSING o *
* ADOPTED SKEW -.8000 * SYSTEMATIC EVENTS 60 *
»

iﬁ.ﬁ.’."t.t’""ii'""t'ﬁ.i".i”ﬁii’it.".ﬁﬁﬁ"bfﬂi”i"’ﬂi”
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FINAL RESULTS

-PLOTTING POSITIONS-

05-5925 KASKASKIA RIVER AT VANDALIA, ILL

(22222 2 R 2 2R R A2 RS 2 R R 2 2 2 R R R R S S R X2 A R R R S22 R 22 R 22 SR A SR R AR R d

*.....EVENTS ANRALYZED..... i eecnrreon ORDERED EVENTS.....cvnn. *
» 4 WATER WEIBULL *
: MON DAY YEAR FLOW,CPS * RANK YEAR PLOW,CFS PLOT POS :
*
> 5 6 1908 7870. * 1 1957 62700. .0164 d
» 4 14 1909 7670. » 2 1943 52200. .0328 hd
* 3 1 1910 7020. » 3 1950 51300. .0492 *
* 5 1 1911 5670. » 4 1938 40700. .0656 *
* 10 4 1911 13000. * S 1961 34400. .0820 »
* 7 21 1815 15800. * 6 1944 31000. .0984 *
» 1 31 1916 14400. * 7 1951 31000. .1148 »
» 6 5 1917 16800. * 8 1970 30000. .1311 *
* 5 1@ 1918 8880. b 9 1867 - 27000. .1475 »
» 3 19 1919 11000. * 10 1949 25000. .1639 *
* 5 19 1920 12600, - * 11 1945 21500. .1803 *
* 4 18 1922 18800. b 12 1968 20800. 1967 -
* 3 17 1923 14300. * 13 1969 20700. .2131 *
* 32 15 1923 10500. * 14 1927 20000. .2295 »
* 3 16 1925 9980. » 15 1948 15000. .2459 *
* 9 17 1926 8460. b 16 1922 188C0. .2623 *
» 3 20 1927 20000. bd 17 1933 17500. .2787 *
* 12 1 1927 12200. * 18 1959 17200. .2951 *
hd S 14 1929 12200. » 19 1962 17100. .3115 *
* 1 14 1930 11500. b4 20 1917 16800. .3279 *
* 9 18 1931 1270. » 21 1939 16000. .3443 *
* 1 24 1932 5550. » 22 1915 15800. .3607 -
* 5 15 1933 17500. - 23 1937 14800, .3770 *
* 8 19 1934 4250. » 24 1916 14400. .3934 *
» 5 16 1935 11200. » 25 1923 14300. .4098 *
* 3 26 1936 7290. - 26 1942 13600. L4262 »
* 1 15 1937 14%00. * 27 1946 13000. . 4426 >
* 3 31 1938 40700. b 28 1912 13000. .459%0 »
* 3 14 1939 16000. i 29 1920 12600. .4754 *
* 5 3 1940 6760. » 30 1958 12400. .4918 >
* 6 12 194) 4560. * 31 1947 12300. .5082 *
d 7 12 1%42 13600. b 32 1928 12200. .5246 *
* 5 18 1943 52200. hd 33 1929 12200. .5410 *
* 4 24 1944 31000. * 34 1966 11900. .5574 *
* 6 10 1945 21500. * 35 1960 11800. .5738 *
* 5 4 1946 13000. » 36 1930 11500. .5902 *
* 6 10 1%47 12300. * 37 1935 11200. .6066 *
* 3 28 1948 19000. o 38 1919 11000. .6230 *
b 216 1%49 25000. * 39 1952 10500. .6393 *
* 1 4 1950 51300. * 40 1924 10500. .6557 *
» 6 29 1951 31000. * 41 1925 9980. 6721 *
* 4 15 1952 10500. » 42 1963 9000. .6885 *
* 3 5 1953 5680. * 43 1918 8880. .7049 *
* 4 19 1954 505. > 44 1964 8500. .7213 >
* 4 25 1955 5000. > 45 1926 8460. 27377 *
* 2 27 1956 7840. * 46 1908 7870. 7541 *
* 6§ 29 1957 62700. * 47 1956 7840. .7705 *
b 8 4 1958 12400. bod 48 1909 7670. .7869 *
hd 2 12 1959 17200. » 49 1936 7290. .8033 *
* 6 30 1960 11800. * 50 1910 7020. .8197 *
* 4 10 1961 34400. b 51 1940 6760. .8361 *
b 3 25 1962 17100. > S2 1953 S680. .8525 *
» 5 22 1963 9000. * 53 1911 5670. .8689 *
* 5 4 1964 8500. > S4 1932 5550. .8852 *
* 5 4 1965 5350. hd 55 1965 5350. .9016 *
* 5 19 1966 11900. b 56 1955 5000. .9180 »
* 12 10 1966 27000. * 57 1941 4560. .9344 *
* 12 23 1967 20800. b 58 1934 4250. .9508 .
» 1 31 1969 20700. » 59 1931 1270. .9672 »
* 16 1970 0000. * 60 954 505. .9836 *
1222 2R 2SR RR2 RS R 22X SR RRS SR 222 22X SR SRR SRR R R 2 22
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-QUTLIER TESTS -~

BASED OM 60 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.837

2 LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF 1253.2
OR INPUT BASE OF 2000.0

STATISTICS AND FREQUENCY CURVE ADJUSTED FOR 2 LOW OUTLIER(S)

HIGH OUTLIER TEST

BASED ON 58 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.824

0 HIGH OUTLIER({(S) IDENTIFIED ABOVE TEST VALUE OF 78238.

~SKEW WEIGHTING -

BASED ON 60 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW 0.113
DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW 0.302

FINAL -RESULTS
~FREQUENCY CURVE- 05-5925 KASKASKIA RIVER AT VANDALIA,ILL

***********‘k********************************‘k*******************

LI FLOW,CFS........ * *,..CONFIDENCE LIMITS...*
* EXPECTED * EXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILITY * 0.01 LIMIT 0.99 LIMIT *
* o et e e e e e e R e e e o e o e e kP, ——— *
* 93600. 104000. * 0.002 * 167000. 63500. *
* 74600. 80900. * 0.005 * 126000. 52500. *
* 62100. 66100. * 0.010 * 99300. 44900. *
* 51000. 53400. * 0.020 * 78200. 37900. *
* 41100, 42500. * 0.040 * 60000. 31500. *
* 29700. 30200. * 0.100 * 40400. 23600, *
* 22100. 22300. * 0.200 * 28400. 18000. *
* 12800. 12800. * 0.500 * 15500. 10500. *
* 7650. 7590. * 0.800 * 9360. 5930. *
* 5910. 5830. *  0.900 * 7410. 4370. *
* 4810. 4700. *  0.950 * 6170. 3410. *
* 3310. 3160, *  0.990 * 4460. 2150. *
PP TT IS ATIII T A S I S AT ST S SRS AU S S S RS S S
*  FREQUENCY CURVE STATISTICS  * STATISTICS BASED ON *
K e e e e e e et e e e e e e o e e e e e * ——— ot e e i o e e et e e et e *
* MEAN LOGARLTHM 4.1163 * HISTORIC EVENTS 0 *
*  STANDARD DEVIATION 0.2738 * HIGH OUTLIERS 0 *
* COMPUTED SKEW 0.3993 * LOW OUTLIERS 2 *
* GENERALIZED SKEW -0.4000 * ZERO OR MISSING 0 *
*  ADOPTED SKEW 0.2000 * SYSTEMATIC EVENTS 60 *

**k*****k*k***kk**kk*k*k**k*k*kt**ktkkkkkk****kk*k***k***kkk**k*

AHIBIT 1
39 of 44




1908-70

DA=1980 SQ MI

KASKASKIA RIVER AT VANDALIA,ILL
FLOW IN CUBIC FEET PER SECOND

05-5925

BASED OM COMPUTED VALUES,

RESULTS

FINAL

~FREQUENCY PLOT -
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Akkhkhkkkhkhkkhkkhhkhkhkhkthkhkihkkhkhkhkhkrikhkirx

* FLOOD FLOW FREQUENCY ANALYSIS *
* VERSION DATE -- FEB 9, 1982 *
* AFTER BULLETIN 17B, SEPT 1981 *

khkkhkhhkhkhkhkhhkhrkhkhkhhhkhkhkhhkhkhhkkkhhkhk

**TITLE CARD(S)**

TT TEST NO. 6 FLOOD FLOW FREQUENCY ANALYSIS PROGRAM

TT EXAMPLE USE OF MEDIAN PLOT POSITIONS (IPPC),WRC FORMAT (IFMT), HISTORIC
TT DATA (QR CARD), AND PERIOD OF KNOWLEDGE BEYOND LAST YEAR OF DATA (IYRL)

**JOB CARD (S) **
IPPC ISKFX IPR%UT IFMT IW%R IUNIT ISMRY IPNCH IREG

Jl 2 -0 1 2 -0 -0 -0 -0
**STATION IDENTIFICATION**
Ib 01-4765 RIDLEY CREEK AT MOYLAN, PA DA=31.9 SQ MI

**GENERALIZED SKEW**
ISTN  GGMSE SKEW
GS 4765 -O. .40

**SPECTAL STATION INFORMATION**
IYRA IYRL NOUTL BASEPK
SI -0 1974 -0 -0.

**HAISTORIC EVENTS** .
OH 5 8 1843 15000.

**SYSTEMATIC EVENTS**
24 EVENTS TO BE ANALYZED

**END OF INPUT DATA**
o B T A e e A m s S L S
FIPEIPIIPINE I ISP IR SR SR SPATIR SRR NP SR SR AU SRS ST R R S S S S S S

—SKEW WEIGHTING —

BASED ON 24 EVENTS, MEAN~-SQUARE ERROR OF STATION SKEW = .315

DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW = .302
EAHIBIT 1
21 of 44
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PRELIMINARY RESULTS

_PREQUENCY CURVE- 01-4765 RIDLEY CREEK AT MOYLAN, PA

*x % kX ********************************************’r***************
* e FLOW,CFS...v-v-- * * __ _CONFIDENCE LIMITS...*
* EXPECTED * EXCEEDANCE * x
* COMPUTED PROBABILITY : PROBABILITY * .01 LIMIT .99 LIMIT :
X o ——— ——— — —— —_ e K e e o e e e e e 2 o o i e s e o e e

* 13600. 21000. * .002 * 45100. 7070. *
* 9890. 13400. * .005 * 30400. 5530. *
* 7680. 9640. * .010 * 20900. 4550, *
* 5910. 6950. * .020 * 14100. 3700. *
* 4480. 43980. * .040 * 9410. 2960. *
* 3000. 3170. * .100 * 5300. 2130. *
* 2130. 2190. * .200 * 3310. 1570. *
* 1200. 1200. * .500 * 1640. 865. *
* 754. 742. * .800 * 1030. 479. *
* 613. 597. * .900 * 855. 361. *
* 527. 506. * .950 * 750. 291. *
* 414. 387. * .990 * 614. 206. *
TS TN T TS R R RS S R a TR S S S L S S S
*  FREQUENCY CURVE STATISTICS : STATISTICS BASED ON :
B e e e it e e et i e e s e e e e e . b ——

*  MBAN LOGARITHM 3.1120 * HISTORIC EVENTS o =*
* STANDARD DEVIATION .2740 * HIGH OUTLIERS 0 *
* COMPUTED SKEW .9416 * LOW OUTLIERS 0 *
* GENERALIZED SKEW .4000 * ZERO OR MISSING 0 *
* ADOPTED SKEW .7000 * SYSTEMATIC EVENTS 24 *
******************************k**********************************

FINAL RESULTS

_PLOTTING POSITIONS— 01-4765 RIDLEY CREEK AT MOYLAN, PA
Firkrtriededri e ranggh eI N P S SR R R R R L St bbb b bl

.

X, ... EVENTS ANALYZED...... X eeeanace ORDERED EVENTS....cevo.- *
* * WATER MEDIAN *
* MON DAY YEAR FLOW,CFS : RANK YEAR PLOW,CFS PLOT POS :
* e e e e e e et . . T i b o
* 3 28 1932 891. * 1 1843 15000. .0053 *
* 8 23 1933 2680. * 2 1952 5720. .0297 *
* 3 5 1934 1080. * 3 1955 4390. .0709 *
* 7 9 1935 3000. * 4 1938 3320. 21121 *
* 1 3 1936 158%0. * S 1935 3000. .1534 *
* 2 22 1937 770. * 6 1933 2680. .1946 *
* 7 23 1938 3320. * 7 13940 1770. .2358 *
* 2 3 1939 978. * 8 1936 1590. .2770 *
* 3 15 1940 1770. * 9 1950 1590. .3183 * ;
* 2 7 1941 746. * 10 1952 1490. .3595 * :
* 8 13 1942 1000. * 11 1934 1080. .4007 * '
* 12 30 1942 980. * 12 1949 1040. .4419 * l
* 1 & 1944 865. * 13 1945 1040. .4832 *
* 9 18 1945 1040. * 14 1946 1000. .5244 *
* 12 26 1945 1000. * 15 1942 1000. .5656 *
* 5 22 1947 483. * 16 1943 980. .6068 *
* 5 S 1948 740. * 17 1939 978. .6481 *
* 12 30 1948 1040. * 18 1953 918.- .6893 *
* 8 3 1950 1590. * 19 1932 891. .7305 *
* 11 25 1951 5720. * 20 1944 865. L7717 *
* 3 1Y 1952 1490. * 21 1937 770. .8130 * l
* 11 22 1952 918. * 22 1941 746. .8542 *
* 12 14 1953 670. * 23 1948 740. .8954 *
* 8 18 1955 4390. > 24 1954 - 670. .9367-  *
* 8 S 1843 15000 * 25 1947 483. .9779 * l
X e e e e e e e e e e T em S *
* NOTE- PLOTTING POSITIONS BASED ON-HISTORIC PERIOD (H) = 132 *
* NUMBER OF HISTORIC EVENTS PLUS HIGH OUTLIERS(Z) = 1 *
* WEIGHTING FACTOR FOR SYSTEMATIC EVENTS (W) = 5.4583 *
EXHIBIT 1 Il
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—-OUTLIER TESTS -~

BASED ON 132 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 3.109

. LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF 172.9

BASED ON 24 EVENTS, 10 -PERCENT OUTLIER TEST VALUE K(N) = 2.467
. HIGH OUTLIER(S) IDENTIFIED ABOVE TEST VALUE OF 6136.

STATISTICS AND FREQUENCY CURVE ADJUSTED FOR 0 HIGH OUTLIER(S)
AND 1 HISTORIC EVENT(S)

~SKEW WEIGHTING -

BASED ON 132 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW
DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW

0.116
0.302

FINAL RESULTS

-FREQUENCY CURVE- (01-4765 RIDLEY CREEK AT MOYLAN, PA
L L L T R e A s ST PR T R R 2 2

Lo J FLOW,CFS........ * *,..CONFIDENCE LIMITS...*
* EXPECTED * EXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILITY * 0.01 LIMIT 0.99 LIMIT *
* R e e e e * ———— —X
* 17600. 29300. * 0.002 * 72000. 8630. *
* 12200. 17400. * 0.005 * 41300. 6490, *
* 5100. 11800. * 0.010 * 26800. 5190. *
* 6740. 8110. * 0.020 * 17100. 4100, *
* 4930, 5570. * 0.040 * 10800. 3190. *
* 3160. 3360. * 0.100 * 5710. 2210. *
* 2180. 2240. * 0.200 * 3420. 1590, *
* 1200. 1200. * 0.500 * 1650. 847. *
* 754. 744, * 0.800 * 1040. 472, *
* 623. 608. * 0.900 * 876. 363. *
* 545. 526. * 0.950 * 780. 301, *
* 446 . 423 . * 0.990 * 659. 226. *
B B e o b B o o O it o o 2 0 8 S o 0 S
* FREQUENCY CURVE STATISTICS * STATISTICS BASED ON *
K e e e e e e e e e e e o o e ot ot i . . o e e e B e e et e o o e et i o o e . i o e . e e e *
*  MEAN LOGARITHM 3.1200 * HISTORIC EVENTS 1

*  STANDARD DEVIATION 0.2838 * HIGH OUTLIERS 0

*  COMPUTED SKXEW 1.0783 * LOW OUTLIERS 0 EXHIBIT 1
*  GENERALIZED SKEW 0.40090 * 2ZERO OR MISSING 0 43 of 44
*  ADOPTED SKEW 0.9000 ~ SYSTEMATIC EVENTS 26 *
* *  HISTORIC PERIOD 132 *

kkkkdkhrnhhhbhhkdXrhk b rhbrhbrhbhhkirnhkkhkhktih kb ki hhkhkhkbkdihkikhkkkkkxi




FINAL RESULTS
-FREQUENCY PLOT - 01-4765 RIDLEY CREEK AT MOYLAN, PA

1932-55

DA=31.9 SQ MI

BASED ON EXPECTED PROBABILITY ADJUSTMENT, FLOW IN CUBIC FEET PER SECOND
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LEGEND - O=OBSBRVED EVENT, H=HIGH OUTLIER OR HISTORIC EVENT, L=LOW OUTLIER, Z=ZERO OR MISSING X=COMPUTED CURVE
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EXHIBIT 2

INPUT DESCRIPTION

Smepnen

Flood Flow Frequency Analysis

Computer Program 723-X6-17550

This exhibit contains a detailed description of each variable on each input
card. Many of the cards shown can be omitted if certain options are not required.
The Summary of Input Cards at the end of this exhibit shows the sequential
arrangement of cards and the location of variables on the cards.

The location of variables for each input card is shown by field number.
The cards are normally divided into ten fields of eight columns each except —
field 1. _Variables occurring in field 1 may only occupy card columns 3-8 since

_card columns 1 and 2 are reserved for the required identification characters.

The different values a variable may assume and the conditions for each are = —
described for each variable. Some variables are used simply to indicate whether
or not a program option is to be used _The values for these variables are integer
‘values dnd must be right justified (punched on the far right side of the field]
“without any decimal points. Other variables are assigned numbers which express
the variable's magnitude. For these, either a “+" or a "" sign where the value
may also be negative, is shown in the description under "value" and the numerical
value of the variable is entered as input. Where the variable value is to be
zero, the variable may be left blank, since a blank field is read as zero and

any number without a sign is considered positive. Unless noted otherwise,
variable names beginning with the letters I, J, K, L, M or N represent integer
variables and a decimal point must not appear in the field. Al1 others are
floating point variables and may either have a decimal point or be right
justified. _The location of variables on cards is sometimes referred to by

_an abbreviated des1gnat1on “forexample,. J] .4 means the'fourth field of the
JT card. - S0 s

Those cards that are flagged with two asterisks are required cards and must
be supplied for each job. Several 1 _jobs may be processed at the same. time._by

stacking the respective data decks.

EXHIBIT 2
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*TT Card - Title Card

Field Variable Value

1-10 -- Alpha

*J1 Card - First Job Card

TITLE CARDS

Description

Alphanumeric information to identify the run.
As many TT cards may be supplied as necessary
to input the desired descriptive information.

JOB CARDS

Job card which specifies program options. 1f omitted, default values in

parentheses will be assigned.

When this card is provided, the specified input

options will be maintained for all succeeding stations until another J1 card is

encountered.

Field Variable Value

1 IpPC

0 or 1

*Optional card

Description

Plotting positions in the program are computed
by the general formula (m-A)/N+1-A-B) where:

-

order number
N
A,B

number of years

constants

The standard constants may be specified below.
1f other constants are desired, they may be
specified on the J2 card.

Weibull plotting positions will be used for
output and plotting (A and B equal 0.).

Median plotting positions will be used for
output and plotting (A and B equal .3).

Hazen plotting positions will be used for
output and plotting (A and B equal .5).

Plotting positions constants (A and B) will
be read in on J2 card.

_J..4
—
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*1] Card - First Job Card (continued)

cield Variable Value Description

2 ISKFX 0 or 1 Adopted skew coefficient will be "the weighted
(1) value computed in accordance with the WRC
Guidelines and rounded to the nearest tenth.

2 Adopted skew coefficient will be the weighted
value computed as above, except it is not
rounded.

3 Adopted skew coefficient will be set equal to

the input generalized skew coefficient which
is read in on the GS card, i.e., no weighting
with the station skew coefficient.

3 IPROUT + The sum of the following output codes which
(1) suppress selected portions of the normal
output. For example, a value of 63 would
suppress all output except the printout of
the frequency curve ordinates and correspond-

52%&2/’ ing statistics of the final results.

0 No output suppressed.

Suppress the printout of input data, arrayed
data, and plotting positions of the
preliminary results.

2 Suppress the printout of the frequency curve
ordinates and corresponding statistics of the

preliminary results.

4 Suppress the plot of the preliminary results.

8 Suppress the printout of input data, arrayed
data, and plotting positions of the final
results.

16 Suppress the plot based on computed flows

from the final results.

32 Suppress the plot based on the expected
probability adjustment of the flows from the
final results.

64 Suppress the printout of the frequency curve
ordinates and corresponding statistics of the
final results. A value of 127 for I[PROUT will
suppress all station output except for the
summary of results.

EXHIBIT 2

*Optional card
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' *J1 Card - First Job Card (continued)
Field Variable Value Description
4 IFMT 0 or 1 Flow data is in the format specified for OH
() or QR cards.
2 . Cata is in the format of four 2-column fields

for day, month, year and flow (note order of
day and month).

3 Format of data is specified by FT card for
month, day, year and flow (note order of month
and day).

4 Format of data is specified by FT card for
day, month, year and flow (note order of day
and month).

5 TWYR 0 Annual series data selected from the standard
(10} water year (October-September), IWYR will be
set to 10.

+ The order number of the first month in the
water year, e.g., } for calendar year
beginning in January, etc.

6 TUNIT 0or i Label for plot will be "CUBIC FEET PER SECOND."
(1) .
_ 2 Label for plot will be "CUBIC METERS PER
SECOND.™
' 3 Label for plot will be input on FU card.
7 ISMRY 0 No summary will be printed.
(0)
1 A summary of the final results will be printed
for all of the stations in the run.
2 A summary of the preliminary results will be
printed.
3 A summary of both the preliminary and the
final results will be printed.
l *Optional card
_ EXHIBIT 2
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+J1 Card - First Job Card {continued)

| field Variable Value Description
3 [PNCH 0 Mo station statistics will be punched.
(0)
1 Station statistics will be punched for

final results.

2 Station statistics will be punched for the
preliminary results.

3 Station statistics will be punched for the
preliminary and final results.

The punched data format is shown below:

Item Card Columns
SS - punched on each card 1- 2
USGS part number 9-10
Station identification number 11-16
Station mean 17-24
Station standard deviation 25-32
Station computed skew coefficient 33-40
Station generalized skew coefficient 41-43
Station adopted skew coefficient 49-56
Number of historic events 57-60
Number of high outliers 61-64
Number of low outliers 65-68
Number of zero or missing flows 69-72
Number of events in systematic record 73-76
Historic period ' 77-80
9 IREG This field is only needed when the input
(0) flow data is in WATSTORE format. Otherwise

the field should be left blank.

0 Delete all events with a known or unknown
effect of regulation or diversion. All flow
Cards with a Il‘lll, "2"’ l|5l" OY‘ ll6t| .in
column 33 are deleted.

1 Delete all events with a known effect of
regulation or diversion. All flow cards
with a "2" or a "“6" in column 33 are deleted.

2 Include all flow data, regardliess of the code
in column 33 of the flow card.

\ *Optional card

?
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*J2 Card - Second Job Card

for confidence limits.

Job card which specifies nonstandard plotting position constants and criteria

Field Variable Value Description
1 A + Plotting position constants A and B. Default
= values are those specified by IPPC (J1.1).
.2 B8 + IPPC must equal 4 to activate these input
constants.
3 CLIMIT + Confidence 1imit probability for either side.
(.05) Default value of zero computes the .05 and

the complimentary .95 confidence limits. The
approximating equations become less accurate
for small sample sizes as smaller values are
specified, e.g., the .01 1imit values are
less accurate than .05 1imit values for 10
years of data.

*FT Card ~ Flow Format

Provide this card if IFMT (31.4) is 3 or 4.

Field Variable Value Description
1-10 IFRMT Alpha Format of data on cards. If IFMT is 3, the

format specification must have fields for
data in the following order: month, day,
year, and flow, e.g., "{(8X, 212, 14,:F8.0)"
is the standard program format. The
parentheses must be included in the format
specification.

If IFMT is 4, the format specification must
have fields for data in the following order:
day, month, year, and flow, e.g., "(3I8, F8.
is the format of input data for the program
in the WRC Guidelines. The parentheses must
be included in the format specification.

0)"

*fY Card - Flow Units Label

Provide this card if IUNIT (J1.6) equals 3.

Field Va]ue.

Variable Description

1-10 Tun Alpha Mphanumeric label of input units for printer

plot of frequency curve.

*Optional card

EXHIBIT 2
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C. STATION DATA CARDS

*1D Card - Station Identification and Information

Field Variable Value Description

1-10 ISTA Alpha Alphanumeric information such as station
number, location, drainage area, period of
record, etc. _AlEEQEgﬁ,991EEDE_ZLQMW§Y_QE_Useq
for station identification, only columns 3

a heading for each

“through 48 are printed as

table. If this card is not provided, the

brief station identification on the GS card
(65.1) will be used. If a GS card is not
provided, the array is filled with blanks.

*GS Card - Generalized Skew

This card is used to specify the generalized (regional) skew coefficient which
will be weighted with the station skew coefficient in accordance with the WRC
Guidelines. If this card is not provided, the computed station skew coefficient,
rounded to the nearest tenth if ISKFX(J1.2) is equal to 0 or 1, will be used in
computing the frequency curve. -

1 ISTN Alpha Brief alphanumeric identification of station,
e.g., could be USGS station number, to assist
in identifying card. If a ID card is not
provided, the information in this field will
be used to label the output.

2 GGMSE + Mean squared error (MSE) of the generalized
(0.302) skew if Plate I, Bulletin 17b is not used.
If left blank, a value of 0.302 will be used
to correspond with Plate I.

3 SKEW + Generalized skew coefficient.

*Optional card

FAHIBIT 2
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*S1 Card - Special Station Information

This card is used to input a historic period other than that represented by the
flow data cards, to specify the number of high outliers in the systematic record,
and to input a base peak discharge.

Field Variable Value Description

1 IYRA + The earliest year for defining a period during

which the largest recorded events (see NOUTL,
SI.3) or historic events (see QH cards) are
known to be a maximum. If left blank, IYRA
will be the first year found on either QH or

QR cards.

2 IYRL + The last year of the period for which the
historic information applies. If left blank,
IYRL will be the last year found on either
QH or QR cards.

3 NOULT + Number of flood peaks in the systematic record

(0) (QR cards) that are considered to be the high
outliers in the historic period IYRA to IYRL.

4 BASEPK + Magnitude of base flood peak. Any recorded
event less than or equal to this value will
be treated as a low outlier. Note that the
program automatically applies the WRC
procedures to identify and adjust for low

outliers.

*Optional card

EXHIBIT 2
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*QH Card - Historic Flood Peak

This card is used to input historic flood peaks that are to be weighted with the
systematic record (QR cards). Care must be exercised in selecting historic
peaks as those peaks in the systematic record that exceed the smallest historic
peak will be treated as high outliers. Any peaks in the systematic record that
are larger than the smallest input historic peak are automatically weighted along
with the historic peaks. A nonstandard format and order of month and day may

be used, see J1.4.

Field Variable Value Description

1 ISTN Alpha Brief alphanumeric identification of station
e.g., could be USGS station number, to
assist in identifying data.

2 1MO, IDAY + The month number (columns 9 and 10), the day
IYR (columns 11 and 12) and the year {(columns 13-16)

of the flood flow peak. The month and/or day
may be left blank. The year must be the
calendar year of the event if the month is
indicated; otherwise, the year must be the
water year. (See J1.5 for establishing water
year.)

3 QH + Historic annual flood peak. The program is
dimensioned for up to 50 historic peaks.

*Optional card

EXHIBIT 2
g of N

[




.,,,A.
Pl
L

b

T
e

**(OR Card - Systematic (Recorded) Flood Peak

This card is used to input recorded flood peaks. A period of years may be
absent (broken record). The QR is not required in the first two columns.

Two blanks or a G blank (Regional Frequency Computation program flow card)
js treated as a QR card. A nonstandard format and order of month and day

may be used, see IFMT (J1.4).

Field Variable Value - Description

1 ISTN Alpha Brief alphanumeric identification of station,
e.g., could be USGS station number, to assist
in identifying data.

2 IM,10Y, + The month number (columns 9 and 10), the day

1Y (cotumns 11 and 12) and the year (columns 13-16)
of the flood flow peak. The month and/or day
may be left blank. The year must be the
calendar year of the event if the month is
irdicated; otherwise, the year must be the
water year. (See J1.5 for establishing
water year.)

Recorded annual flood peak. If flow was too
low to record, enter -1, and the data will be
analyzed by the incomplete record procedure.
The number of QH cards plus QR cards is
dimensioned for up to 130 values.

**tD Card - End of Data Card

The program reads flow data until it encounters a card that does not have a
"20™, "21", "QR", "G", and a blank, or two blanks in the first two columns, or
has a completely blank card or an ED in the first two columns. When any of
these conditions occur, a new station is assumed unless there is no more data
(end of file) in which case normal termination occurs.

**Nequired card

EXHIBIT 2
10 of 11

R N R R R N N B GE B B BE B B EE T B BE Em

i S




_

** Dequired cards, cards without two asterisks are optional.

(X)The card codes, e.g., 1T, J1, J2, etc., are required in columns
1 and 2, except for the QR card. For the QR card, two blanks or
G blank are also acceptable.

(Z)Standard program format for flood peaks. Nonstandard formats

possible, see [FMT (3 .4).
cxRHIBLT 2
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Many individuals distrust methods that allow for personal judgment

and prefer a mathematical ficting of curves (Dalrymple).

In dealing with atmospheric phenomena, the characteristics of the

=)

"true" probability curve ars unknown and must be estimated fro
the sample probability curve. The estimate of the probability
from a sample will almost always be in error. The problen,

therefore, is to find a method which will reduce this error of

astimate. (Friedman & James).

Despite whatevar theoretical advantages the gamma method may have,
there is still some question regarding the practical advantages it

has over older methods such as the Hazen-skew and the Pearson Type

III. (Cruff & Rantz).

Powell developed a probability paper in 1943 for the Gumbel method
which had arithmetic scales for data but subsequent users often
learned that logarithmic scales were necessary to reduce curvature
in frequency lines and account for a type of skewness not an-

ticipated by Gumbel. (Poctrter).

Flows cannot be negative and therefore cannot conform to the
normal distribution, their logarithms are more nearly normally

distributed than are flows expressed in natural numbers. (Beard).




. One of the important uses of the theoretical curve is to extend a
limited number of observations so as to cover a longer period of

time. (Foszar).

Interagency Hvdroloev Committee

The evolution of Bulletin 17B began with H. A. Foster’s publication,
"Theoretical Frequency Curves” in 1924. His. early descripntion of the
Pearson Type III method involved probability distribution of peak
discharges. It used natural data to compute mean, standard deviation,
and skew coefficient, which were used to define distribution of the
data. Later publications provided descriptions of other worthy tech-
niques for flood flow frequency analyses. Each method has its pro-
ponencts, who lauded the advantages of their favorite. Thus, the many
Federal agencies involved in water resources development had different

guidance regarding flood flow frequency analyses. In August 1966, a

task force on Federal Flood Control Policy issued a report! entitled, "A
Unified National Program for Managing Flood Losses."™ This report was
critical of agencies using different procedures for.processing flood

rmation. It concluded that the problem regarding different tech-

=
3
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niques for reporting flood frequencies should be resolved. Solution of
the problem was assigned to the newly formed Water Resources Council,

which directed its Hydrology Committee to take the necessary action.
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The Hydrology Committee was well prepared for the task. It had been

studying the problem by assigning members to a Work Group on Ilow
Frequency Methods. This body of technical experts, headed by Manuel A.
Bensen of the U.S. Geological Survey had issued a report in April 1966.
It was entitled, "Bulletin 13, Methods of Flow Frequency Analysis." Six
analytical methods and procedures for applying them to the data were
summarized in Bulletin 13. Although the document discussed the various
methods pro and con, it did not recommend any one method as being
praferable to the others. Responding to its mandate, the work group

issued "Bulletin 15, A Uniform Technique for Determining Flood Flow

Frequencies” in December 1967. The previously described six analytical

methods were considered for selection as a base method. Graphical

snlutions were not viewed as acceptable because of personal bias

involved in shaping the curves. Among the analytical methods tested and

reviewed, the log-Pearson Type III method was chosen to serve as the
base method for Federal agencies. Since the choice of a base method
couldigét be made solely on a statistical basis, a choice on administra-
tive grounds was justified; provided, there were compelling reasons.
The work group concluded that it had adequate reasons for the choice. A
paper?, "Uniform FIQOd-Frequency Estimating Methods for Federal

Agencies," by Manuel A. Benson, October 1968, described the delibera-

tions of the work group as they selacted the base method.

While Bulletin-15 recommended the log-Pearson Type III as the base

method, it also stipulated that there should be provisions for using




other methods where adequate justification exists. The selection of a
base method helped to reduce the differences in flood frequencies issued
by various agencies. However, the procedures for applying the method

were not developed in sufficient detail to prevent different views on

icts application. In an effort to gain better uniformity, the work group

continued to study the problem. Agreement did not come quickly because
of the parochial interests of various agencies and difficulty inveolved
in changing long-standing procedures. Also, the work of one agsncy éid
not usually overlap work of another agency and differences were not
al?ays readily apparent. With the passage of the National Flood

Insurance Act of 1968 and its implementation, pressure began to build

within the Water Resources Council for more uniform flood frequency data

o~

-

among agencies.

The National Flood Insurance Program required flood probability rela-
tionships throughout the country at flood-prone communities. Thus,
differences in flood frequency relationships caused a major deterrent to
efficient completion of flood insurance studies. Representatives of the
Federal Insurance Administration continued to press the Hydrology
Committee for publication of more detailed procedures for applying the
base method. In respomnse to this encouragement, the Hydrology Committee
published "Bulletin 17, Guidelines for Determining Flood Flow Frequency”
in March 1976. The latest version of this document is Bulletin 173 and
is dated March 1982. It was issued by the Hydrology Subcommittee of the

Interagency Advisory Committee on Water Data and contained a report”
g 1




prepared by Leo R. Beard on candidate procedures and tests of the

procedures. After the demise of the Water Resources Council, the

Interagency Hydrology Committee needed a new sponsor. The advisory

Committee became the logical choice.

A computer program for processing the base method was written by Leo R.

Reard and David Ford (Center for Research in water Resources, the

Universit— of Texas at Ausctin) under confract <o rhe Water 2asources
7

Council. The original program and documentation may be found in

Appendix 13 of Bulletin 17 (March 1975). However, RBullecin 178 refers
the user to the Hydrologic Engineering Center, U.S. Army Corps of
Engineers (HEC) or the U.S. Geological Survey for computer programs on

the base method. This paper discusses the program manual’ published by

HEC and entitled, "Flood Flow Frequency Analysis Users Manual.” The

program contains restructured input and output formats as well as the

addition of improvements and options. Initially written for main frame

computers, the software has been adapted for use by personal computers.

The program is installed on a 5-1/4 inch, double-sided, double densicy

floppy disk capable of hélding approximately 360K bytes. The disk

contains the executable program (HECWRC.EXE) and example input data.
Copies of the disk and infermation relating to the program are available

from private vendors as HEC is no longer providing and supporting its PC

programs for the general public.




Capabilities of HECWRC.EXE

Examples of the flood flow frequency analyses ars provided in Appendix
12 of Bulletin 17B. The computer input and output for six examples are
found in Exhibit 1 of the Users Manual for Flood rlow Frequency Analy-

sis. Information on the following items may be obtained from the

examples:

. Ficting the log-Pearson Type III Distribution
. Computation of Confidence Limics

. Testing and Adjusting for High Outliers

. Testing and Adjusting for Low Qutliers

. Adjusting for Zero Flood Years

. Adjusting for Historic Peaks

. Conditional Probability Adjustment .

. Expected Probability

Data_sources in federal covernment

The best source of information on flood peaks in the United States is
the U.S. Geological Survey. This information may be obtained by:
personal contact with Headquarters and field offices of the USGS,
published documents, written requests, or by the WATSTORE computer-based
retrieval system. The latter method requires membership in the or-

ganization and a computer modem communication devics. Requests for data



are accommodated by the batch mode process. Most of the water data
collected by other Federal agancies are also available from WATSTCRE.
This system is fully active, however, new flood peaks may not be
included in the files as there are processing delays. Other Federal
agencies may have flood peak data which are not in the WATSTORE system.
This may be due to the. lack of resources to prepare the data in proper

format to be received by WATSTORE or the data may not have been obtained

in accordance witch USGS procadures.

7. Other organizations with nesk flow data

Many state organizations obtain data on peak flocd discharges as do

independent entities such as: irrigation districts, dam owners, power

companies, and communities, These data may have been made available

through WATSTORE but generally they require individual efforts to locate
sources and to verify values obtained. Cooperative stream gaging

programs exist between che USGS and other Federal agencies as well as

.

between the USGS and state agencies. These cocperative agreements
generally involve USGS collection, processing, and disserination of data

with the other cooperatives paying part of the costs.

8. Indirect methods of measuring peak flow

Indirect measurements make use of the energy equation for computing

discharge. The specifics differ for different types of flow, such as




open-channel flow, flow over dams, and flow through culverts. However,

all the methods involve the following general factors:

. Physical characteristics of the channel: dimensions and conforma-
tion of the channel within the reach used, and boundary condi-

tions.

. Water-surface elevations at time of peak stage to define the upper
limit of the cross-sectional areas and the difference in elevation

between two significant points.

. Hydraulic factors based on physical characteristics such as water-

surface elevaticns and discharge, roughness coefficients and

discharge coefficients.

. A comprehensive document® on the measurement of peak discharge by
indirect methods’ was published by the World Meteorological
'Organizacion in 1968, Informétion is provided on the techniques
available to estimate the maximum £low associated with a specific
flood event by using data on high-water surfaces. High-water
marks established during or immediately after a flood are the most
reliable. There is usually much evidence following a flood which
can be used to reconstruct a water-surface profile. Trained

investigators should be used in this endeavor as some indicators

may be misleading. An example of this problem is high-water marks




on the upstream face of a building. High velocities may have

caused the water to pile up and exceed the level of free flowin
P C g

water.

Accuracv of daca

Several factors tend to reduce the accuracy of peak discharge wvalues

used in flood flow frequency analysis. Few of the peak discharges
listed in publications were actually measured by direct use of current

meters. There are several reasons for the inability to make diresct

measurement of peak flows. The primary reason being the inability to

have the proper resources in the right location at the exact timing of

peak flows. Other factors involve inability to cross the stream with

measuring equipment at the desired location, debris being transported by
the high flows such as trees and ice, peak flow is not sustained for a

long enough period to complete measurement, moveable bed and banks

during measurement, and other reasons.

Under normal conditions of stream flow measurament with good equipment

and experienced personnel, the accuracy of stream 4ischarge measurements

is expected to range between two and five percent. Therefore, it is

highly unlikely that the accuracy of obtaining peak discharges would be

less than five percent. In the case of indirect measurements of

discharge, errors of 15 to 20 percent are not uncommon. A raazlization

of the accuracy of peak flow data is important in the analysis of flood




flow probabilities. It follows that the results of flood flow probabil-
ity analysis has limited accuracy and that large expenditures to improve
the accuracy may not be warranted. Decisions based on flood probabili-

ties must be tempered with the knowledge chat results are subjsct to

change.

Non-homogeneous and mixed populations of data

Changing conditions and alternacive sources of floods will have sig-
nificant impact on flood probability analygis. Development within the
watershed contributing flow to the location of interest can signifi-
cantly alter the runoff associated with similar sc0rms; The development
could consist of water resource projects which: store water for later
reléase (reservoirs), divert water to another stream (irrigation
channels), acceleraée velocity (channel improvement), or other types of
projects. Urban development of smaller watersheds can increase the
discharge of the 1% chance flood two-fold. Thus, probability studies
must include a thorough analysis of peak flood events to be sure the
data are comnsistent. In some cases, this may involve adjustment to
account for development. Types of mixed populations can include annual
flood pezk discharges obtained from short-duration, high-intensity
rainfall for some years with pcher peak flows originating from long-
duration snowmelt runoff. This type of mixad population is common in
the northwestern part of the United States. In the northeasterm part of

the United States, mixed populations of hurricane-induced storms causing



peak flows some vears and other years with peak flows from general rain
storms and much less discharge. Information is provided in Bulletin 173

on methods to process these data with the most reliable results.

Historical events

The systematic record of annual peak flow events can often be supple-
mented by searching for historical information on flocds. UNewspapers
are a valuable source of histcrical information. Although tedious, a
search of the local newspaper accounts can provide data that will
improve the frequency analysis for many stream gaging stations.
Information on lack of flecod events is important to the study as well as
finding notable floods and estimates of their peak flow. As indicated
previously, the longer the period of record (sample of data), the more
likely it will represent the true population (infinite length of data).
The computer program developed for Bulletin 17B contains procedures for
including historical- information. An acceptable method for extending
periods of annual peak discharges is to use a calibrated and verified
runoff model with recorded rainfail amounts frem historical storms.
This procedure involves considerable effort but may be worthwhile if

there is a lengthy record of rainfall and a short record of annual peak

discharges.




12.

Limitations of probabilitv relationships

Although the statistical processes presented in Bulletin 17B can be
extrapolated to extremely rare events, the uncertainty of resulcts
increases with each increment of increase in the length of the tail
{upper portion of curve). The output from the computer program extends
zo the 500-year flood. Many statistical experts caution against
extending curves beyond 100- to 200-year floods because of the lack of
supporting information. Few records (including historical records) are
longer than 100 years. However, the National Flood Insurance Program
has adopted the 500-year flood as an advisory rare flood event to inform
communities of flood potential. The computer model was designed to
accommodate this need, not because of any stated level of accuracy.
Risk assessment analysts promote the concept of extending probability
relationships to r;re events, such as 10°®, Without such estimates, the
raditional risk assessment cannot be-performed. However, the log-

.Y
Pearson Type III method is not considered an appropriate procedure to
sstimate such rare probabilities. References 7 and 8 discuss in some
detail the problems and potential for estimating probabilities of
extreme floods. However, a specific procedure is not recommended for

conducting an actual study at any particular location.

]
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13.

Technical content of Bullectin 178

The composition of Bulletin 17B is based on providing advice on consis-

tent and effective techniques for computing a frequency curve from zaged

data. It also provides additional advice on how to logically improve

the frequency relationship developed strictly from gaged events. Minor

information is provided on frequency curves for ungaged locatioms.
Although the Hydrology Subcommittee has made significant studies con ways
to provide consistent frequency results for ungaged locations, the

Subcommittee has not yet published recommended procedurss. Because of

the large variability in answers and the grzat uncertainties in the

various procedures, publication of recommended frequency methods for

ungaged locations by the Hydrology Sgpcommittee does not appear likely

in the near future. Subjects addressed in Bulletin 17B are as follows:

. Procedures for computing the statistical parameters (mean,

standard deviation, and skew) for the log-Pearson Type III

distribuction.

. Due to the large variability of skew values, means for obtaining

more consistent results are provided.

. The reliability of frequency computations is an important factor

in many water resource decisions; therefore, confidence limits can

be computed from gage record length in years or an equivalent



length of racord and log-Pearson Type III sctatistical parameters

by procedures described in Bulletin 173B.

Some annual peak flow gaging records contain unusually high and/or
low values which are not consiscent with the trend of the other
data. These avents are called outliers and receive special

Creatment.

Whenever stream gaging stations are placed in well populated
locations, there is usually historical information regarding flood
peaks available from newspapers or other sources that predates the
recorded record by many years. This valuable information is

processed to improve the freqlency estimates at the gage.

Annual peak flood events at a gaging station can result from
different sources such as snowmelt runoff and rainfall runoff.
“Procedures for computing individual frequency curves and statisti-

cal combination to obtain one representative frequency curve are

discussed.

Another method to address the reliability of frequency curves is
called expectaed probability. This procedure adjusts the frequency
curve to statistically account for the length of record being less

than infinite. It attempts to define the frequency curve that

would result if the period of record was significantly longer.
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The adjustments are greater for short records and tend toward

minor amounts for long periods of record.

Some records of annual peak flows have several events that arz

rae

significantly lower than the ctrend of the majority of events.

They could be zero events, low outliers, or events below the gage
recording level. The condicional probability adjustment deletes
these events below a truncacion discharge wvalue {no mors than 25

percent of cthe total number of events should be deleted) and

adjusts the frequency curve to account for their omission.

A technique is provided to improve a short period record frequency
curve by comparing it with a frequency curve of a similar water-
shed with a significantly longer period of record. A weighted
average of the two estimates will generaily be more accurate than

the estimate of the shorter record by itself.

Plotting positions for individual peak flcod events are important
to obtain a graphical view of how well the computed frequency
curve reflécts the data trends. A specific fermula for computing
plotting positions is not recommended in Bulletin 17B. However,
the subject computer program permits a choice of three formulas.
The general formulas are the same but the values of the constants
vary. There is minor difference in plotting positions except for

the top few values.




. Risk is defined in Bulletin 17B as the probability that one or
more events will exceed a given flood magnitude within a specified
period of years. Figure 10-1 of the Bulletin provides a handy
reference for these determinations; given the annual exceedence
frequency in percent and the period of time in years. This
concept is very important to loan officials who desire to know the
probability of a house being flooded during the term of a poten-
tial mortgage. Also, the probability of a levee design flood -
being exceeded during its estimated physical life can be an
important decision-making consideration when selecting its design
flood. For example: a levee designed for the 1% chance annual
flood would have a 40% chance'of having its design flood exceeded
during a 50-year period.

14, Conclusions regarding Bulletin 178

. The guidelines for flood £low frequency analysis apply to stream
gage records of annual peak flow with a period of homogeneous

record 10 years or longer.

. Although the guidelines provide feor improved consistency in flood
flow frequency estimates, there is still need for professional
judgment in many aspects. It is important that these judgments be

made by experienced individuals who are knowledgeable about the

subject and the impacts of their decisions.




