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FLOOD FLOW FREQUENCY ANALYSIS

The Hydrologic Engineering Center
Computer Program 723-X6-L7550

1. PURPOSE

~—
~ This users manual describes the 1 December 1981 version of the Flood Flow

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

o ——— e

“This program is a mod1f1catlon 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 Re ces Council
(WRC). The original program and documentation may be fg in Appendix 13,
Guidelines for Determining Flood Flow Frequenci Bulletin 17, March
1976. The latest version of the Guidetimnes (Bu11et1n 173) does not contain
computer program documentation. “The input and output formats of the original
program have been restructured, a number of improvements and optigns,have
been ad@gd, and a few computat1ona1 errors have been corrected, /R@zmrj, )

on
“rokisatiéy Wefwoos (o -

e

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).

® Skew Coefficient

input generalized skew coefficient (pp. 10-15).

e Broken Record - A broken record is automatically analyzed as a
continuous record (p. 15

The computed skew coefficient is weighted with the

J—
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Incomplete Record -

Zero Flood Years -

OQutliers -

Historic Events -

Confidence Limits -

Expected Probability -

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 1imits 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).



4. GENERAL INPUT AND QUTPUT 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 analysis at a station are three or more annual flood peaks (QR cards)
and the end-of-data (ED) 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 preliminar
results based on the systematic data only are output before the final results.

Output 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 anatyzad

5. PROPOSED FUTURE DEVELOPMENT

Planned future capabilities include the ability to (1) reacg in statisc.us,
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.

It is requested that any user of this program who finds a deficiency or
would recommend desired additional capability notify the Hydrologic Engineering
Center.




FLOW DIAGRAM FOR HISTORIC AND OUTLIER ADJUSTMENT
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Figure 1. REVISED FLOW CHART FROM PAGE 12-3, BULLETIN 178
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EXHIBIT 1

EXAMPLE INPUT AND OUTPUT
Computer Program 723-X6-L7550

Flood Flow Frequency Analysis

The input and output for six test examples are provided to illustrate the
use of selected options and to assist in verifying the correct execution of the
program. A brief description of each test example is provided. In all cases a
generalized skew value was assumed.

a. Test 1 - Fitting the Log-Pearson Type III 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 17B, 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 Outlier

The input data for Test 3 are the same as that for Example 3 in
Appendix 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.
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e. Test 5 - Use of IPR@QUT, CLIMIT and BASEPK

This test illustrates the use of three variables which modify the
standard mode of computation and output. On the Ji card, the value for IPRQUT
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 rpobability adjustment). The variable CLIMIT on the J2 card sets
the confidence 1imit 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.
As 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 Tow
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. WNote 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 BEACON, NY

ID 01-3735 FISHKILL CREEK AT BEACON, NEW YORK DA=190 SQ MI 1945-68
GS 3735 .6

QR 373503051945 2290

QR 373512271945 1470

QR 373503151947 2220

QR 373503181948 2970

QR 373501011949 3020

QR 373503091950 1210

OR 373504011951 2490

QR 373503121952 3170

OR 373501251953 3220

OR 373509131954 1760

QR 373508201955 8800

QR 373510161955 8280

OR 373504101957 1310

QR 373512211957 2500

QR 373502111959 1960

QR 373504061960 2140

OR 373502261961 4340

OR 373503131962 3060

OR 373503281963 1780

QR 373501261964 1380

OR 373502091965 980

QR 13735 1966 1040

QR 3735 1967 1580

QR 3735 1968 3630

ED
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TT 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
OR 600503101936 4050
QR 600505271937 3570
QR 600509151938 2060
QR 600503121933 1300
QR 600506051940 1390
QR 600503111941 1720
QR 600506041942 6280
QR 600506171943 1360
QR 600505131944 7440
QR 600503121945 5320
QR 600503011946 1400
QR 600506251947 3240
OR 600503171948 2710
QR 600503051949 4520
QR 600506191950 4840
QR 600503281951 8320
OR 600503311952 13900
QR 600506081953 71500

q QR 600506221954 6250
. OR 600507101955 2260

QR 600507131956 318

f QR 600507051957 1330

QR 600506311958 970

OR 600506011959 1920
OR 600503291960 15100
QR 600503021961 2870
] QR 600503291962 20600
QR 600506021963 3810
QR 600509091964 726
QR 600504021965 7500
OR 600502101966 7170
OR 600506191967 2000
QR 600507211968 829
QR 600504051969 17300
QR 600503041970 4740
QR 6005 1971 13400
OR 6005 1972 2940
! QR 6005 1973 5660
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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
T 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
QR 614004171929 8750
QR 614010231929 15500
QR 614005081931 4060
QR 614002041939 6300
QR 6140042019406 3130
QR 614004061941 4160
OR 614005221942 6700
OR 614010151942 22400
QR 614003241944 3880
OR 614009181945 8050
QR 614006031946 4020
OR 614003151947 1600
QR 614004141948 4460
QR 614012311948 4230
QR 614002021950 3010
QR 614012051950 9150
OR 614004281952 5100
QR 614011221952 9820
QR 614003021954 6200
QR 614008191955 10700
QR 614003151956 3880
QR 614002101957 3420
QR 614003271958 3240
QR 614006031959 6800
QR 614005091960 3740
QR 614002191961 4700
QR 614003221962 4380
OR 614003201963 5190
OR 614001101964 3960
QR 614003061965 5600
QR 6140 1966 4670
QR 6140 1967 7080
QR 6140 1968 4640
QR 6140 1969 536
QR 6140 1970 6680
OR 6140 1971 8360
QR 6140 1972 18700
OR 6140 1973 5210
ED
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TF TEST NO. 4 FLOOD FLOW FRECUENCY ANALYSIS PROGRAM
TP WRC APPENDIX 12, EXAMPLE 4 - ZERO FLOOD YEARS
T ORESTIMBA CREEK NEAR NEWMAN, CA

-~

- ———

s T~

ID 11-2745 ORESTIMBA CREEK NEAR NEWMAN, CA DA=134 SQ MI 1932-73
GS112745 -0.3
QR 274502081932 4260
OR 274501291933 345
QR 274501011934 516
OR 274504081935 1320
QR 274502131936 1200
QR 274502131937 2180
OR 274502111938 3230
QR 274503091939 115
QR 274502271940 3440
QR 274504041941 3070
QR 274501241942 1880
QR 274501211943 6450
QR 274502291944 1290
QR 274502021945 5970
QR 274512251945 782
QR 2745 1947 0
QR 2745 1948 0
QR 274503121949 335
QR 274502051950 175
QR 274512031950 2920
QR 274501121952 3660
QR 274512071952 147
QR 2745 1954 0
QR 274501191955 16
QR 274512231955 5620
QR 274502241957 1440
QR 274504021958 10200
QR 274502161959 5380
QR 274502101960 448
QR 2745 1961 0
QR 274502151962 1740
QR 274502011963 8300
QR 274501221964 156
QR 2745 1966 560
QR 274512301965 128
QR 274501241967 4200
QR 2745 1968 0
QR 274501251969 5080
QR 274503011970 1010
QR 274512211970 584
QR 2745 1972 0
QR 274502111973 1510
ED
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TT TEST NO. 5 FLOOD FLOW FREQUENCY ANALYSIS PROGRAM
TT EXAMPLE USE OF PRINTOUT SUPPRESSION (IPROUT), OTHER CONFIDENCE LIMITS

T
Jl
J2
ID
GS
SI
QR
QR
OR
OR
OR
QR
OR
OR
OR
OR
QR
OR
QR

{CLIMIT), AND A BASE PEAK DISCHARGE (BASEPK)

05-5925 KASKASKIA RIVER AT VANDALIA,ILL

5925

592505061908
592504141909
592503011910
592505011911
592510041911
592507211915
592501311916
592506051917
592505111918
592503191919
592505191920
592504181922
592503171923

33
.01

~-.4

7870
7670
7020
5670
13000
15800
14400
16800
8880
11000
12600
18800
14300

2000

DA=1980 SQ MI

(Continued on following page)

1908-70
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OR
OR
QR
OR
OR
OR
OR
OR
OR
QR
OR
OR
OR
OR
OR
QR
OR
OR
QR
OR
QR
OR
OR
OR
QR
OR
OR
OR
QR
OR
OR
Q@R
OR
OR
OR
QR
OR
OR
OR
OR
QR
QR
QR
QR
QR
OR
OR

592512151923
592503161925
592509171926
592503201927
592512011927
592505141929
592501141930
592509181931
592501241932
592505151933
592508191934
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

12200

11500
1270
5550

17500
4250

11200
7290

14900

40700

16000
6760
4560

13600

52200

31000

21500

13000

12300

19000

25000

51300

31000

10500
5680

505
5000
7840

62700

12400

17200

11800

34400

17100
90090
8500
5350

11900

27000

20800

20700

30000
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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)

Jl 2 21
ID 01-4765 RIDLEY CREEK AT MOYLAN, PA
GS 4765 -4
SI 1974
QH 5 8 1843
28 3 1932
23 8 1933
5 3 1934
9 7 1935
3 1 1936
22 2 1937
23 7 1938
3 2 1939
15 3 1940
7 2 1941
13 8 1942
30 12 1942
6 1 1944
18 9 1945
26 12 1945
22 S 1947
5 5 1948
30 12 1948
3 8 1950
25 11 1951
11 3 1952
22 11 1952
14 12 1953
18 8 1955
ED

2

15000
891
2680
1080
3000
1590
770
3320
978
1770
746
1000
980
865
1040
1000
483
740
1040
1590
5720
1490
918
670
4390

DA=31.9 SQ MI 1932-55
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OUTPUT FROM TEST DATA

P22 22222222222 2222222222222

* FLOOD FLOW FREQUENCY ANALYSIS *
* VERSION DATE -~ FEB 9, 1982 *

* APTER BULLETIN 17B, SEPT 1981 *
RARRRARARRRARRRARNRRRRRRNARRRRRAR

**TITLE CARD (S) **

TT TEST NO. 1 FLOOD FLOW FRE?UENCY ANALYSIS PROGRAM
TT WRC APPENDIX 12, EXAMPLE

TT FISHKILL CREEK AT BEACON, NY

**STATION IDENTIFICATION**
ID 01-3735 FISHKILL CREEK AT BEACON, NEW YORK DA=190 SQ MI

**GENERALIZED SKEW**
ISTN GGMSE SKEW
GS 3735 -0. .60

**SYSTEMATIC EVENTS**
24 EVENTS TO BE ANALYZED

**END OF INPUT DATA**
ED +++++++++ttttttttttb bbbttt bttt bbbt bbbt bbb bbb bbb bbb+
B N En s C s s s a B

FINAL RESULTS
-PLOTTING POSITIONS- 01-3735 FISHKILL CREEK AT BEACON, NEW YO
RAE AR RRRR AR AR R AR R RN AR IR RRRRRRRRRR AR AR RRRR AR AR RRRNARRANRIR

:.....EVENTS ANALYZED.....+e*.cccveeees .ORDERED EVENTS:oenoceoss®

* WATER WEIBULL *
: MON DAY YEAR FLOW,CFS : RANK YEAR FLOW,CFS PLOT gOS *
* 3 5 1945 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 2490. * 7 1962 3060. .2800 *
* 3 12 1952 3170. * 8 1949 3020. .3200 *
* 1 25 1953 3220. * 9 1948 2970. .3600 *
* 9 13 1954 1760. * 10 1958 2500. .4000 *
* 8 20 1955 8800. * 11 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 *
* 2 11 1959 1960. * 15 1959 1960. .6000 *
* 4 6 1960 2140. * 16 1963 1780. .6400 *
* 2 26 1961 4340. * 17 1954 1760. .6800 *
* 3 13 1962 3060. * 18 1967 1580. .7200 *
* 3 28 1963 1780. * 19 1946 1470. .7600 *
* 1 26 1964 1380. * 20 1964 1380. .8000 *
* 2 9 1965 980. * 21 1957 1310. .8400 *
* -0 -0 1966 1040. * 22 1950 1210. .8800 *
* -0 -0 1967 1580. * 23 1966 10490. .9200 *
* =0 - 968 630. * 1965 980. .9600 *
RRARRBRRRRNENRRRRNRRRRARRRRARRANRRR AR R ARRRNRARARRARRRARRR AR RRR

- FITTING THE LOG-PEARSON TYPE III DIST

1945-68
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-OUTLIER TESTS -

LOW OUTLIER TEST

BASED ON 24 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2,467

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

HIGH OUTLIER TEST

BASED ON 24 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2,467

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

-SKEW WEIGHTING -

.277
.302

BASED ON 24 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW

= 0
DEFAULT OR INPUT MEAN-SOUARE ERROR OF GENERALIZED SKEW = 0

FINAL RESULTS
-FREQUENCY CURVE- 01-3735 FISHKILL CREEK AT BEACON, NEW YORK

L322 2222 2222222 2R R 2R R 2222222 222 22 2222222 22322122

*eeeeeoo . FLOW,CFS........* *...CONFIDENCE LIMITS...

* EXPECTED * EXCEEDANCE *

* COMPUTED PROBABILITY * PROBABILITY * 0.05 LIMIT 0.95 LIMIT
* * *

*  19200. 28300. * 0.002 *  39100. 12300.
*  14500. 19000. * 0.005 * 26900, 9740.
*  11500. 14100. * 0.010 *  20100. 8080.
* 9110, 10500. * 0.020 * 14800, 6640.
* 7100, 7820, * 0.040 *  10800. 5380.
* 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,

*

* % ® % % * * * * * ¥ * * ¥ *

L s L A  aar

*  FREQUENCY CURVE STATISTICS * STATISTICS BASED ON

* *

* MEAN LOGARITHM 3.3684 * HISTORIC EVENTS 0
* STANDARD DEVIATION 0.2456 * HIGH OUTLIERS 0

* COMPUTED SKEW 0.7300 * LOW OUTLIERS 0

* GENERALIZED SKEW 0.6000 * 2ERO OR MISSING 0

* ADOPTED SKEW 0.7000 * SYSTEMATIC EVENTS 24

*
*
*
*
*

*
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RRERERERRRARRANRARRARANSRARRR R A TN

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

RARAARRRRRERRRRRARRA SRRk Rhd

**TITLE CARD(S)**

TT TEST NO. 2 FLOOD FLOW FREQUENCY ANALYSIS PROGRAM

TT WRC APPENDIX 12, EXAMPLE Z - ADJUSTING FOR A HIGH OUTLIER
TT FLOYD RIVER AT JAMES, IA

**STATION IDENTIFICATION**
ID 06-6005 FLOYD RIVER AT JAMES, IOWA DA=882 SQ MI 1935-73

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

**SPECIAL STATION INFORMATION**
IYRA IYRL NOUTL BASEPK

SI 1892 -0 1 -0.
**SYSTEMATIC EVENTS**
39 EVENTS TO BE ANALYZED

**END OF INPUT DATA**
ED +++++++ttttittittttbibbbbttib bbbttt bbbttt bbbt bbb bbb bbb b4+
s
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PRELIMINARY RESULTS

-PLOTTING POSITIONS- 06-6005 FLOYD RIVER AT JAMES, IOWA
RRRARRRRRRRRRREERRRARRRARARR A AR RN AR AR IR RRRR AR AR AR R RN ARk

:.....EVENTS ANALYZED..ocoo*

TER

cecsscasss /ORDERED EVENTS.coecooee¥
WA WEIBULL
FLOW,CFS PLOT POS

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
»
*
*
*
®
*
*
*
®
®
*
*
*
*
*
*
*
*
*
*
*
*
»
*
*
*

-0 -0 19 5660. 3 19 . .
AARRRRRRRRRRRR RN NN RR RN AR AR RRA AR RRNRRARARR AR R R AR RN N,

»
MON DAY YEAR FLOW,CFS : YEAR

6 28 1935 1460. * 1 1953 7150Q. .02590
3 10 1936 4050. * 2 1962 20600. .0500
5 27 1937 3570. * 3 1969 17300. .0750
9 15 1938 2060. * 4 1960 15100. .1000
3 12 1939 1300. * 5 1952 13900. .1250
6 S5 1940 1390. * 6 1971 13400. .1500
3 11 1941 1720. * 7 1951 8320. .1750
6 4 1942 6280. * 8 1965 7500. .2000
6 17 1943 1360. * 9 1944 7440. .2250
S 13 1944 7440. * 16 1966 7170. .2500
3 12 1945 5320. * 11 1942 6280. .2750
3 1 1946 1400. * 12 1954 6250. .3000
6 25 1947 3240. * 13 1973 5660. .3250
3 17 1948 2710. * 14 1945 5320. «3500
3 5 1949 4520. * 15 1950 4840. .3750
6 19 1950 4840. * 16 1970 4740. .4000
3 28 1951 8320. * 17 1949 4520. .4250
3 31 1952 13900. * 18 1936 4050. .4500
6 8 1953 71500. * 19 1963 3810. .4750
6 22 1954 6250. * 20 1937 3570. .5000
7 10 1955 2260. * 21 1947 3240. .5250
7 13 1956 318. * 22 1972 2940. .5500
7 5 1957 1330. * 23 1961 2870. .5750
6 31 1958 970. * 24 1948 2710. .6000
6 1 1959 1920. * 25 1955 2260. .6250
3 29 1960 15100. * 26 1938 2060. .6500
3 2 1961 2870, * 27 1967 2000. .6750
3 29 1962 20600. * 28 1959 1920. .7000
6 2 1963 3 . * 29 1941 1720, . 7250
9 9 1964 726. * 30 1935 1460. .7500
4 2 1965 7500. * 31 1946 1400. . 7750
2 10 1966 7170. * 32 1940 1390. .8000
6 19 1967 2000. * 33 1943 1360. .8250
7 21 1968 829. * 34 1957 1330. .8500
4 5 1969 17300. * 35 1939 1300. .8750
3 4 1970 4740. * 36 1958 970. .9000
-0 -0 1971 13400. * 37 1968 829. .9250
-0 -0 1972 2940. * 38 1964 726. .9500
7 * 9 5 975

L2222 22

*
*
*
*
*
*
®
*
*
*
*
*
*

*

*

*

*

*

*

*

*

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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-SKEW WEIGHTING -

BASED ON 39 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW = .158
DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW =  .302
PRELIMINARY RESULTS

-FREQUENCY CURVE- 06-6005 FLOYD RIVER AT JAMES, IOWA

12 22 ************************i*****************"’**********t*****
* ieeeee  FLOW,CFSeuouorso® *...CONFIDENCE LIMITS...*
* EXPECTED  * EXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILITY * .05 LIMIT .95 LIMIT *
*  88700. 116000. *  .002 * 199000. 50100, *
*+ 62300, 76000, * .005 * 130000. 37000. *+
* 46700, 54500, * .010 * 791500, 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, *
S o e e S A N W S S W S W e e
*  FREQUENCY CURVE STATISTICS  * STATISTICS BASED ON *
* MEAN LOGARITHM 3.5553 * HISTORIC EVENTS 0 *
* STANDARD DEVIATION .4642 * HIGH OUTLIERS *
* COMPUTED SKEW .3566 * LOW OUTLIERS 0 *
* GENERALIZED SKEW -.3000 * ZERO OR MISSING 0 *
* ADOPTED SKEW .1000 * SYSTEMATIC EVENTS 39 »
2222232312332 22222222222 22222 X2 2222223223222 223 2332232322232 33222 X7
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PRELIMINARY RESULTS

1935-~73

DA=882 SQ MI

mumcy PLOT ~ 06-6005 FLOYD RIVER AT JAMES, IOWA
ON COMPUTED VALUBRS, FLOW IN CUBIC FEET PER SECOND

100000

LI Y

« o s

50000-=-=mmmmmammlan

20000

10000

5000—~~==-=2=m=mmmmmemee

(=]
10
!

1
|
'
1
1
'
v ol e
1
|

2000

0Xo00

S

1000

X

o]

o

500

%

200

.001

.01 .003

.03

.10

.30

.50

EXCEEDANCE PROBABILITY

LEGEND - O=OBSERVED EVENT, H=HIGH OUTLIER OR HISTORIC EVENT, L=LOW OUTLIER, 2=ZERO OR MISSING X=COMPUTED CURVE

.70

.90

.997 .99 .97

.999
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FINAL RESULTS

-PLOTTING POSITIONS- 06-6005 FLOYD RIVER AT JAMES
RARRRRRRRRRARRRRRR AR AR RRARRRRRRRRARARARR ARk kR hd

IOWA
faRkninntnihin

*.e.o.EVENTS ANALYZED...c.*..ceecueees ORDERED EVENTS.cocoaoe.o®
* * WATER WEIBULL *
: MON DAY YEAR FLOW,CFS : RANK YEAR FLOW,CFS PLOT POS :
* 6 28 1935 1460. * 1 1953 71500. .0120 *
* 3 10 1936 4050. * 2 1962 20600. .0309 *
* 5 27 1937 3570. * 3 1969 17300. .0566 *
* 9 15 1938 2060. * 4 1960 15100. .0823 *
* 3 12 1939 1300. * 5 1952 13900. .1080 *
* 6 1940 1390. * 6 1971 13400. .1336 *
* 3 11 194]1 1720. * 7 1951 8320. .1593 *
* 6 4 1942 6280. * 8 1965 7500. .1850 *
* 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. .4161 *
* 3 31 1952 13900. * 18 1936 4050. .4418 *
* 6 8 1953 71500. * 19 1963 3810. .4675 *
* 6 22 1954 6250. * 20 1937 3570. .4932 *
* 7 10 1955 2260. * 21 1947 3240. .5189 *
* 7 13 1956 318. * 22 1972 2940. .5445 *
* 7 5 1957 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. .6473 *
* 3 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 *
* -0 -0 1971  13400. * 37 1968 829. .9298 *
* -0 -0 1972 2940. * 38 1964 726. .9555 *
: -0 -0 1973 5660. * 39 1956 318. .9811 :
* NOTE- PLOTTING POSITIONS BASED ON-HISTORIC PERIOD (H) = 82 *
* NUMBER OF HISTORIC EVENTS PLUS HIGH OUTLIERS(Z) = *
* WEIGHTING FACTOR FOR SYSTEMATIC EVENTS (W 2.13 *
T A L I I O L T Y T e R T T e R R T
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~OUTLIER TESTS -~

LOW OUTLIER TEST

BASED ON 39 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(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 0 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
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FINAL RESULTS

~PREQUENCY CURVE- 06-6005 FLOYD RIVER AT JAMES IOWA
RRRRRRERRRRARERRRRRRARRRRRRARRRRRRRRRRRARRRARRARARARANRRR AN AN R oL
% ieeve  FLOW,CPSecovoosc? *_ . .CONFIDENCE LIMITS...*
* EXPECTED  * EXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILITY * .05 LIMIT .95 LIMIT *
*  70900. 91000. *  .002 *  152000. 41300, *
*  50800. 61300. *  .005 * 101000. 31000. *
*  38700. 44700. *  .010 *+  773000. 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. 1240, *  .800 * 1960. 1040. *
* 958. 923, *  .900 * 1320. 632. *
* 676. 637. *  .950 * 967. 419, *
* 356. 315, *  .990 * 551. 195, *
L o S A N o s g o e s SR m s o
* _ FREQUENCY CURVE STATISTICS  * STATISTICS BASED ON *
* MEAN LOGARITHM 3.5374 * HISTORIC EVENTS 0 *
* STANDARD DEVIATION .4377 * HIGH OUTLIERS 1 *
*+ COMPUTED SKEW .1654 * LOW OUTLIZRS 0 *
* GENERALIZED SKEW ~.3000 * ZERO OR MISSING 0 *
* ADOPTED SKEW .1000 * SYSTEMATIC EVENTS 39 *
* * HISTORIC PERIOD g2
(I3 Z 222222222 2 X2 222 2222 X222 2222232322323 22222222222 222222dZX323]
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.001

.003

.01

.03

o

.0
o o.

X

1935-73
ST

Sy S USRS * 7 SO,
.30

.50

EXCEEDANCE PROBABILITY
- O=OBSERVED EVENT, H=HIGH OUTLIER OR HISTORIC EVENT, L=LOW OUTLIER, Z=ZERO OR MISSING X=COMPUTED CURVE

£
DA=882 SQ MI

(o)
00 0

T .+ ST S
.70

0Xo0o0

B UV SO UUNY o o SNSRI
.90

.99 .97

.997

CY PLOT - 06-6005 PLOYD RIVER AT JAMES, IOWA

OR COMPUTED VALUES, FLOW IN CUBIC FEET PER SECOND

«999

PINAL RESULTS
100000
50000
20000
10000
5000
2000
1000
500
200
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RERRRRRRRERRRRRAARARARRNRRRNRRAA&
* FLOOD FLOW FREQUENCY ANALYSIS *
* VERSION DATE -- FEB 9, 1982 *

* AFTER BULLETIN 17B, SEPT 1981 *
RARKRERRAARRRERRERARAARNNERRRRNRR

**TITLE CARD(S)**

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

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

**GENERALIZED SKEW**
ISTN GGMSE SKEW
GS 016140 0.000 0.50

**SYSTEMATIC EVENTS**
38 EVENTS TO BE ANALYZED

**END OF INPUT DATA**

o2 J S Bt L T e e s = o
B mmm s s mcamsn s s S NSRS

-SKEW WEIGHTING -

BASED ON 38 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW = 0.197
DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW = 0.302
3
s
1
b
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PRELIMINARY RESULTS
- REQUEN VE- 01-6140 BACK CR NEAR JONES SPRINGS, WEST VA
RRRRFRRREARRARRRA SRR RS RRRRRRARARRR AR R AR RARRR AN RARRRRRNER RN

*

. eeessPLOW,CPSuvcansse® *...CONFIDENCE LIMITS...*
* EXPECTED  * EXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILITY * .05 LIMIT .95 LIMIT *
*  28900. 32600, *  .002 *  45200. 21100, *
*  24600. 27000. *  .005 *  37200. 18400, *
*  21500. 23200. *  .010 *  31600. 16300. *
*  18500. 19600. *  .020 *  26300. 14300, *
*  15600. 16300. *  .040 + 21500, 12300. *
*  11900. 12200. *  .100 *  15500. 9650. *
* 9130. 9240. *  .200 *  11500. 7580. *
* 5390. 5390. *  .500 * 6430. 4520, *
* 3080. 3040. *  .800 * 3710. 2460. *
* 2280. 2210. *  .900 * 2810, 1730, *
* 1760. 1680. *  ,950 * 2230. 1280. *
* 1070. 964, *  .990 * 1440, 700, *
L O O s S e e S e S S n o
*  FREQUENCY CURVE STATISTICS * STATISTICS BASED ON *
* MEAN LOGARITHM 3.7220 * HISTORIC EVENTS 0 *
* STANDARD DEVIATION .2804 * HIGH OUTLIERS 0 *
* COMPUTED SKEW -.7311 * LOW OUTLIERS 0 *
* GENERALIZED SKEW .5000 * ZERO OR MISSING 0 *
* ADOPTED SKEW -.2000 * SYSTEMATIC EVENTS 38 *
13 X222 2222232222222 X22 2323223222322 2 222322222232 223 2223222 20 2222
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v

~PLOTTING POSITIONS~ 01-6140 BACK CR

FINAL RESULTS

NEAR JONES SPRINGS

WEST VA

**i********i*t****it***********t*****t***i**t***********"*t***i*

eee+ EVENTS ANALYZED......
MON DAY YEAR FLOW,CFS
4 17 1929 8750.
10 23 1929 15500.
5 8 1931 4060.
2 4 1939 6300.
4 20 1940 3130.
4 6 1941 4160.
5 22 1942 6700.
10 15 1942  22400.
3 24 1944 3880.
9 18 1945 8050.
6 3 1946 4020.
3 15 1947 1600.
4 14 1948 4460.
12 31 1948 4230.
2 2 1950 3010.
12 5 1950 9150.
4 28 1952 5100.
11 22 1952 9820.
3 2 1954 6200.
8 19 1955 10700.
3 15 1956 3880.
2 10 1957 3420.
3 27 1958 3240.
6 3 1959 6800.
5 9 1960 3740.
2 19 1961 4700.
3 22 1962 4380.
3 20 1963 5180.
1 10 1964 3960.
3 6 1965 5600.
-0 -0 1966 4670.
-0 -0 1967 7080.
-0 -0 1968 4640.
-0 -0 1969 536.
-0 -0 1970 6680.
-0 -0 197 8360.

-0 -0 197 5210.
RkRRRRRRR Rk RR kR hERAAARARA

*eeoeeseoes ORDERED EVENTS.eccceaos.¥
* WATER WEIBULL *
: YEAR FLOW,CFS PLOT POS :
* 1 1943 22400. .0256 *
* 2 1972 18700. .,0513 *
* 3 1930 15500. 0769 *
* 4 1955 10700. .1026 *
* S 1953 9820. .1282 *
* 6 1951 9150. .1538 *
* 7 1929 8750. 1795 *
* 8 1971 8360. .2051 *
* 9 1945 8050. .2308 *
* 10 1967 7080. .2564 *
> 11 1959 6800. .2821 *
* 12 1942 6700. .3077 %
* 13 1970 6680. .3333 *
* 14 1939 6300. .3590 *
* 15 1954 6200. .3846 *
* 16 1965 5600. .4103 *
* 17 1973 5210. .4359 *
* 18 1963 5190. .4615 *
* 19 1952 5100. .4872 *
* 20 1961 4700. .5128 *
* 21 1966 4670. .5385 *
* 22 1968 4640, .5641 *
* 23 1948 4460. .5897 *
* 24 1962 4380. .6154 *
* 25 1949 4230. .6410 *
* 26 1941 4160. .6667 *
* 27 1931 4060. .6923 *
* 28 1946 4020. 7179 *
* 29 1964 3960. .7436 *
* 30 1956 3880. .7692 *
* 31 1944 3880. .7949 *
* 32 1960 3740. .8205 *
* 33 1957 3420. .8462 *
* 34 1958 3240. .8718 *
* 35 1940 3130. .8974 *
* 36 1950 3010. .9231 *
* 37 1947 1600. .9487 *
* 38 1969 536. .9744
RRERRRRRRR AR I RRRRRRRRRRRRARRA RSk R kR
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~OUTLIER TESTS -

LOW OUTLIER TEST

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)

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
DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW = 0,302

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

R T L R T Y L PP TR ¥y
¥eeeeose  FLOW,CFS.. ... .. * *...CONFIDENCE LIMITS...*

* EXPECTED * EXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILITY * 0.05 LIMIT 0.95 LIMIT *
* [ S % *
*  37700. 46200. *  0.002 * 61000, 27000. *
* 29300, 33900. *  0.005 * 44800, 21700, *
* 23900, 26700. *  0.010 *+ 35000, 18300, *
* 19400, 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 * -440. 2340, *
* 2530. 2480, *  0.950 * 3040. 1990, *
* 2020. 1940, *  0.990 * 2490. 1520, *

L e o R A ]

*  FREQUENCY CURVE STATISTICS * STATISTICS BASED ON *
* * *
* MEAN LOGARITHM 3.7413 * HISTORIC EVENTS o *
* STANDARD DEVIATION 0.2315 * HIGH OUTLIERS 0 *
* COMPUTED SKEW 0.6238 * LOW OUTLIERS 1 *
* GENERALIZED SKEW 0.5000 * ZERO OR MISSING 0 *
* ADOPTED SKEW 0.6000 * SYSTEMATIC EVENTS 38

RARRRARRRARRRRERERARERARRRRRRRR R AR R RN RRR RN AR AR ARy
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ARRRARERR AR RRARRRRANRRRRR AR RARA
* FLOOD FLOW FREQUENCY ANALYSIS *
* VERSION DATE -- FEB 9, 1982 *
* AFTER BULLETIN 17B, SEPT 1981 *

1222222222222 22222222222 R 2R 22

**TITLE CARD(S)**

T TEST NO. 4 FLOOD FLOW FREQUENCY ANALYSIS PROGRAM
TT WRC APPENDIX 12, EXAMPLE 4 - ZERO FLOOD YEARS
guy ORFSTIMBA CREEK NEAR NEWMAN, CA

**STATION IDENTIFICATION**
ID 11-2745 ORESTIMBA CREEK NEAR NEWMAN, CA DA=134 SO MI 1932-73

**GENERALIZED SKEW**
ISTN  GGMSE SKEW
GS 112745 0,000 -0.30

**SYSTEMATIC EVENTS**
42 EVENTS TO BE ANALYZED

**END OF INPUT DATA**
ED +++++4++ttttbtbttittsttttttttistttttttsdddtttdttrdtttttsttitt++
B e o o T a2 O AP S B BT R T

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

PRELIMINARY RESULTS

-FREQUENCY CURVE- 11-2745 ORESTIMBA CREER NEAR NEWMAN, CA
P ey e I Ty Y T

... FLOW,CFS..v.....* *_ . .CONFIDENCE LIMITS...*
* EXPECTED * EXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILTTY * 0.05 LIMIT 0.95 LIMIT *
* - ——— —— —— v —— T —— — ——— W e oo o o o e i e i [ *
* 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. *
L O ST S RS R T ST SRR TR ST TR e
*  FREQUENCY CURVE STATISTICS * STATISTICS BASED ON *
* * *
* MEAN LOGARITHM 3.0786 * HISTORIC EVENTS o * EXHIBIT 1
* STANDARD DEVIATION  0.6443 * HIGH OUTLIERS 0 « 30 of 44
* COMPUTED SKEW -0.8360 * LOW OUTLIERS 0 *
* GENERALIZED SKEW -0.3000 * ZERO OR MISSING 6 *
* ADOPTED SKEW -0.8360 * SYSTEMATIC EVENTS 42 *
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FINAL RESULTS

PLOTTING POSITIONS- 11-2745 ORESTIMBA CREEK NEAR NEWMAN, CA
ARRRARRRRARRRRARRRANRRARRRRARRR RS ARRRRARRRARRRR AR R RN AR AR R

*
*, ... EVENTS ANALYZED...:ce®coceasccecs ORDERED EVENTS.ccvveeass®
* * WATER WEIBULL *
: MON DAY YEAR FLOW,CFS : RANK YEAR FLOW,CFS PLOT POS :
* 2 8 1932 4260. * 1 1958 10200. .0233 *
* 1 29 1933 345. * 2 1963 8300. .0465 *
* 1 1 1934 516. * 3 1943 6450. .0698 *
* 4 8 1935 1320, * 4 1945 5970. .0930 *
* 2 13 1936 1200. * 5 1956 5620. .1163 *
* 2 13 1937 2180. * 6 1959 5380. 1395 *
* 2 11 1938 3230. * 7 1969 5080. .1628 *
* 3 9 1939 115. * 8 1932 4260. .1860 *
* 2 27 1940 3440. * 9 1967 4200. .2093 *
* 4 1941 3070. * 10 1952 3660. .2326 *
* 1 24 1942 1880. * 11 1940 3440. .2558 *
* 1 21 1943 6450. * 12 1938 3230. 2791 ¢
* 2 29 1944 1290. * 13 1941 3070. .3023 *
* 2 2 1945 5970. * 14 1951 2920. 3256 *
* 12 25 1945 782. * 15 1937 2180. .3488 *
* =0 -0 1947 0. * 16 1942 1880. .3721 *
* -0 -0 1948 0. * 17 1962 1740. .3953 *
* 3 12 1949 33s. * 18 1973 1510. .4186 *
* 2 5 1950 175. * 19 1957 1440. .4419 *
* 12 3 1950 2920. * 20 1935 1320. .4651 *
* 1 12 1952 3660. * 21 1944 12990. .4884 ¢
* 12 7 1952 147, * 22 1936 1200. .5116 *
* -0 -0 1954 . * 23 1970 1010. .5349 *
* 19 1955 16. * 24 1946 782. .5581 *
* 12 23 1955 5620. * 25 1971 584. .5814 *
d * 2 24 1957 1440. * 26 1966 560. .6047 *
L * 4 2 1958 10200. * 27 1934 516. .6279 *
: * 2 16 1959 5380. * 28 1960 448. .6512 *
* 2 10 1960 448. * 29 1933 345. .6744  *
: * -0 -0 1961 . * 30 1949 33s. .6977 *
* 2 15 1962 1740. * 31 1950 175. .7208 *
* 2 1 1963 8300. * 32 1964 156. .7442 *
* 1 22 1964 156. * 33 1953 147. .7674 *
* -0 -0 1966 560. * 34 1966 128. 7907 *
* 12 30 1965 128, * 35 1939 115. .8140 *
* 1 24 1967 4200. * 36 1955 16. .8372 *
1 * -0 -0 1968 . * 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. . 2 *
* -0 -0 1972 0. * 41 1972 0. 9535 *
* 2 11 1973 1510. * 42 1961 . .976 *
T T T Y T P Y T T Y )
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~OUTLIER TESTS -

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)

HIGH OUTLIER TEST

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

0.167
0.302

‘ FINAL RESULTS
-FREQUENCY CURVE- 11-2745 ORESTIMBA CREEK NEAR NEWMAN, CA
! Ty T e T Yy T

eeeeesos ., FLOW,CFS........* *...CONFIDENCE LIMITS...*

* EXPECTED * EXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILITY * 0.05 LIMIT 0.95 LIMIT *
* * [ *
* 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. 113. *  0.900 * 195. 65. *
* 60. 54, * 0.950 * 105. 29, *
* 15. 11. * 0.990 * 31, 5, *
( b e e o o A o = X o o o o R
*  FREQUENCY CURVE STATISTICS * STATISTICS BASED ON *
* * *
4 * MEAN LOGARITHM 2.9657 * HISTORIC EVENTS 0 *
] * STANDARD DEVIATION 0.6682 * HIGH OUTLIERS 0 *
* COMPUTED SKEW -0.5682 * LOW OUTLIERS 1 * EXHIBIT 1
E * GENERALIZED SKEW -0.3000 * ZERO OR MISSING 6 * 33 of 44
* ADOPTED SKEW -0.5000 * SYSTEMATIC EVENTS 492 * 0
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* FLOOD FLOW PREQUENCY ANALYSIS *
* VERSION DATE — FEB 9, 1982 *

* APTER BULLETIN 17B, SEPT 1981 *
ARARRRARRRERARKRRRRARRERAREARARAR

*&TITLE CARD(S bl

T TEST NO PLOOD FLOW nmm PROGRAM

TF EXAMPLE USE W PRINTOUT {xvm; OTHER CONPIDENCE LIMITS
TT (CLIMIT), AND A BASE PEAK DISCHARGE

*4JOB CARD (8) **
IPPC  ISKFX IPROUT T INYR IGNIT ISMRY IPNCH IREG

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

*SSTATION IDENTIFICATION®®
I 05-5925 RASKASKIA RIVER AT VANDALIA,ILL DA=1980 SQ MI

*4GENERALISED SKEW*®
ISTN  GGMEB SKEW
Gs 5925 -O0. -.40
#4SPECIAL STATION INFORMATION**
IYRA IYRI, NOUTL BASEPK
81 -0 -0 -0 2000.

**SYSTEMATIC EVENTS:e
0 EVENTS 70 BE AMALYSED

*#END OF INPUT DATA**

ED H+4bt4t4404 4044 - b b S
R R

-SKEW WEIGHTING -

BASED ON 60 EVEWTS ERROR OP STATION SKEW =  .199
DEPAOLY O THPUT NEAN-BQUARBUERROR OF GENERALIZED Snmw =  .303

PRELIMINARY RESULTS
—!RQUHC! 05-5925 KASKASKIA RIVER AT VANDALIA,ILL
Ly annotnnno.naon.onnnnnnnanunnn.n&nnnn

¥ eecone FLON,CPSeccavase? *,..CONPIDENCE LINITS...*
* EXPECTED ¢ * *
: COMPUTED PROBABILITY * PROBABILITY * .01 LIMIT .99 LIMIT :
* * .002 . 96600. 40900, ¢
. . .005 * 86500. 37900. ¢
. . .010 * 78100. 35200, ¢
. * .020 * 6§ . 32200,
. b 040 . 59100. 28800. *
* * .100 * 45000. 23600, *
. . .200 . 33600. 18800. *
. . «500 * 17500. 10700, *
* . .800 * 8420. . *
. * +900 * 5600. . ®
. . -950 . 3930. . *
: b .990 . 1910. 603. :
SASANASSS AR S g i
: FREQUENCY CURVE STATISTICS * STATISTICS BASED ON *
* MEAN LOGARITHM 4.0869 * HISTORIC EVENTS 0o *
*  STANDARD DEVIATION .3486 * HIGH OUTLIERS 0 *
*  COMPUTED -1.0942 * LOW OUTLIERS 0 .
* GEMERALISED SKENW ~.4000 * ZERO OR MISSING 0 *
* SKEW -,8000 *» § C BVENTS 60 *
L T T e e T T L L L T e e e e e

1908~70
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PINAL RESULTS
- POSITIONS- 05-5925 EKASKASKIA RIVER AT VANDALIA‘ILL
e e N e I I L rnr r e s e

®aee EVENTS AMALYSED..cccoe®ooccccvres s cdORDERED BVENTS.ccoonvess?
. WATER WEIBULL

* *
: MOM DAY YEAR PLOW,CFB : RANK YEAR PLOW,CFS PLOT POS :
* 5 6 19%8 7870, ¢ 1 1997 62700. 0164 *
* 4 14 1909 7670, ¢ 2 1943 52200. . *
* 3 1910 . 3 1950 51300. 0492 ¢
+ 5 1 1911 5670, ¢ 4 1938 40700, . .
* 10 1911 13000. ¢ S 1961 34400. . *
¢ 7 21 1915 15800. * 6 1944 31000. . *
* 1 31 1916 14400. * 7 1951 31000. . .
* 6 1917 16800, * 8 1970 30000. . .
* 5 11 1918 . ® 1967 27000. . .
* 3 19 1919 11000, ¢ 10 1949 25000. . .
* S 19 1920 . * 11 1945 21500. . .
* 4 18 1922 18800. ¢ 12 1968 20800. . *
* 3 17 1923 14300, ¢ 13 1969 20700. .2131 ¢
* 12 15 1923 10500, * 4 1927 20000. 2295 ¢
* 3 16 1925 9980, ¢ 15 1948 19000. 2459 ¢
* 9 17 1926 « * 16 1922 18800. .2623 ¢
* 3 20 1927 20000. ¢ 17 1913 17500. .2787 ¢
* 12 1927 1 . * 18 1959 17200. .2951 ¢
* 5 14 1929 1 . * 19 1962 17100. 3115 ¢+
* 1 14 1930 1 .« * 20 1917 16800. .3279 ¢
* 9 18 1931 . ® 21 1%39 1 . <3443 ¢
* 1 24 1932 3550, ¢ 22 1915 1 . .3607 ¢
* S 15 1933 17500, ¢ 23 1937 14900. <3770 =
* 8 19 194 4250, ¢ 24 1916 14400, 3934
* 5 16 1935 11200. ¢ 25 1923 14300. .4098 *
* 3 26 1936 . * 26 1942 13600. .4262 *
* 1 15 1937 14900, ¢ 27 1946 13000. 4426 *
*+ 3 31 1938 40700, ¢ 28 1912 13000. . .
* 3 14 1939 16000, * 29 1920 12600. . *
* 5 1940 . * 30 1958 12400. .4918 ¢
* 6 12 1941 . * 31 19547 12300. .5082 ¢
* 7 12 1942 13600, * 32 1928 12200. .524 .
* 5 18 1943 5 . * 33 1929 12200. 5410 *
* 4 24 1944 3 . @ 4 1966 11900. .5574 *
* 6 10 1945 21500, ¢ 35 1960 11800. .373 .
¢ 5 1946 13000, ¢ 36 1930 1 . .590 *
* 6 10 1947 1 . * 37 1938 1 . .606 *
* 3 28 1948 . ® 38 1919 1 . .6230 +
* 2 16 1949 25000, ¢ 39 1952 10500. .6393 ¢
* ] 1950 S . * 40 1%4 10500. . *
* 6 29 1951 3 . * 41 1925 9980. .6721 ¢
* 4 15 1952 10500, ¢ 42 1963 9000. .6885 «
* 3 1953 . 43 1918 8880. . .
* 4 19 1954 . * 44 1964 8500. . .
* 4 25 1955 5000, ¢ 45 1926 8460. . *
* 2 27 1956 . * 46 1908 7870. .7541 ¢
* 6 29 1957 62700, ¢ 47 1956 7840. 7705+
* 8 1956 1 . * 48 1909 7670. . .
* 2 12 1959 1 . * 49 1936 7290. . *
* 6 30 1960 1 . * 1910 7020. .8197 ¢
* 4 10 1961 34400. ¢ 51 1940 6760. 8361 ¢
* 3 25 1962 17100, ¢ 52 1953 5680. .8525 *
* 5 22 1963 9000, ¢ 53 1911 5670. . -
* 5 4 1964 8500, * 54 1932 5550, . bnd
¢ 5 1965 5350, ¢ 55 1965 5350. . .
* 5 19 1966 11900. 56 1955 5000. . .
* 12 10 1966 27000, ¢ 57 1941 4560. .934 .
* 12 23 1967 20800. ¢ 1934 4250, . *
* 1 31 199 20700, ¢ 59 1931 1270. . .
. 16 1970 30000, * 60 1954 505. .9836 ¢
L e T e L e I e L T I e L T
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-OUTLIER TESTS -

LOW OUTLIER TEST

BASED ON 60 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2,837

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

1253.2
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 KASRASKIA RIVER AT VANDALIA,ILL
P Y L L T Ly P Ty T T e

*, ..CONFIDENCE LIMITS...*

*eeeeees FLOW,CFS, ... ... *

* EXPECTED * EXCEEDANCE *

* COMPUTED PROBABILITY * PROBABILITY * 0,01 LIMIT 0.99 LIMIT
* * *

*  93600. 104000, *  0.002 * 167000, 63500,
*  74600. 80900, *  0.005 * 126000, 52500,
*  62100. 66100. * 0.010 * 99900, 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,

* % % * * % % ¥ * % ¥ * ¥ * *

O s a s m S T N N

*  FREQUENCY CURVE STATISTICS * STATISTICS BASED ON
* *

* MEAN LOGARITHM 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

*
*
*
*
*
*
*
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* FLOOD FLOW FREQUENCY ANALYSIS *
* VERSION DATE -- FEB 9, 1982 *

* AFTER BULLETIN 178, SEPT 1981 *
RRRRRERRRRRNRIARRRRRARRAR A RAAR R AR

**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 RNOWLEDGE BEYOND LAST YEAR OF DATA (IYRL)

**JOB CARD(S) **
IPPC  ISKFX IPROUT IFMT IWYR IUNIT ISMRY IPNCH IREG
Jl 2 -0 21 2 -0 -0 -0 -0 -0

**STATION IDENTIFICATION**
ID 01-4765 RIDLEY CREEK AT MOYLAN, PA DA=31.9 SQ MI 1932-55

**GENERALIZED SKEW**
ISTN GGMSE SKREW
GS 4765 -0. .40

**SPECIAL STATION INFORMATION**
IYRA IYRL NOUTL BASEPK
s1 -0 1974 -0 -0.

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

**SYSTEMATIC EVENTS**
24 EVENTS TO BE ANALYZED

**END OF INPUT DATA**
ED +H++44+Htt++t 4444440t bbbt bbb bbb bbb bbb bbb bbb bbb b bbb bbb b4

O Lt e m o e A L L L L L L T RS SRR R

-SKEW WEIGHTING -
.315

BASED ON 24 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW =
DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW = .302

EXHIBIT 1
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PRELIMINARY RESULTS

~-FREQUENCY CURVE- 01-4765 RIDLEY CREEK AT MOYLAN‘ PA

Y2 2222222232222 X223 X222 2222222222222 222222222222 2X3 22 X2 2]
® e esea s FLOW,CFSeavaeses® *, . .CONFIDENCE LIMITS...*
* EXPECTED * EXCEEDANCE * *
: COMPUTED PROBABILITY : PROBABILITY : .01 LIMIT .99 LIMIT :
* 13600. 21000. * .002 * 49100, 7070, *
* 9890. 13400. * .005 * 30400. 5530, *
* 7680. 9640. * .010 * 20900. 4550, *
* 5910. 6950. * .020 * 14100. 3700, *
* 4480. 4980. * .040 * 9410, 2960, *
* 3000. 31790. * .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, *
L A st st g LS TS VTR WS aws )
* _ FREQUENCY CURVE STATISTICS  * STATISTICS BASED ON *
* MEAN LOGARITHM 3.1120 * HISTORIC EVENTS 0 *
* 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 MO PA
B A B R P R e AN sl TP

:.....EVENTS ANALYZED......*...cce.0. . .ORDERED EVENTS.vcecsseo.*

* WATER MEDIAN *
: MON DAY YEAR FLOW,CFS : RANK YEAR FLOW,CFS PLOT POS :
* 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. .1121 *
* 1l 3 1936 1590. * 5 1935 3000. .1534 *
* 2 22 1937 770. * 6 1933 2680 .1946 *
* 7 23 1938 3320. * 7 1940 1770, .2358 *
* 2 3 1939 978. * 8 1936 1530. .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. * 1 1949 1040. .4419 *
* 1 6 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 5 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 11 1952 1490. * 21 1937 770. .8130 *
* 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 5 1843 15000. * 25 1947 483, .9779 :
* NOTE- PLOTTING POSITIONS BASED ON-HISTORIC PERIOD (H) = 132 *
* NUMBER OF HISTORIC EVENTS PLUS HIGH OUTLIERS(Z) = 1 *
*.......EIGHTING FACTOR FOR SYSTEMATIC EVENTS (W) %  5.4583 *
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-OUTLIER TESTS -

LOW OUTLIER TEST

3.109

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

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

HIGH OUTLIER TEST

2,467

BASED ON 24 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N)
. 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
P S S 2 T e T T T S T R Ly ey O S Y T T I YT 2

*eeeeooe o FLOW,CFS,eveeaoo® *...CONFIDENCE LIMITS...*

* EXPECTED * EXCEEDANCE * *
* COMPUTED PROBABILITY * PROBABILITY * 0.0l LIMIT 0.99 LIMIT *
* * * *
* 17600, 29300. * 0.002 * 72000, 8630, *
*+ 12200, 17400. *  0.005 * 41300, 6490, *
* 9100. 11800. * 0.010 * 26800, 5190, *
* 6740. gl110. * 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, *
Ll A g o o A ]
*  FREQUENCY CURVE STATISTICS * STATISTICS BASED ON *
* * *
* MEAN LOGARITHM 3.1200 * HISTORIC EVENTS
* STANDARD DEVIATION  0.2838 * HIGH OUTLIERS 0 *
* COMPUTED SKEW 1.0783 * LOW OUTLIERS 0 *
* GENERALIZED SKEW 0.4000 * ZERO OR MISSING 0 *
* ADOPTED SKEW 0.9000 * SYSTEMATIC EVENTS 24+
* * HISTORIC PERIOD 132 +

RRARRARNRARARRRNRRRRRRRARRNIAARRR RN AR AN AR N RN RN RRAR ANk h kA d
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1932-55

DA=31.9 SQ MI

FLOW IN CUBIC FEET PER SECOND

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

BASED ON EXPECTED PROBABILITY ADJUSTMENT,
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-

S000

3 .

2000 -

-2~0-—0-0~0~0-0———===c=mmmmmmeum

1000

Y -
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.001

.01 .003

.03

.10

.30

.50

EXCEEDANCE PROBABILITY

LEGEND - O=OBSERVED EVENT, H=HIGH OUTLIER OR HISTORIC EVENT, L=LOW OUTLIER, Z=ZERO OR MISSING X=COMPUTED CURVE

.70

.90

.997 .99 .97

-999
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EXHIBIT 2

INPUT DESCRIPTION
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 and 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. A1l 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 designation, for example, J1.4 means the fourth field of the
J1 card.

Those cards that are flagged with two asterisks are required cards and must
be supplied for each job. Several jobs may be processed at the same time by
stacking the respective data decks.
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TT
J1

*TT Card - Title Card

Field Variable Value

1-10 -- Alpha

*J1 Card - First Job Card

B.

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. If 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 1PPC
(1)

0 or i

*Optional card

Description

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

m = order number
= number of years
A,B = constants

The standard constants may be specified below.
If 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.

EXHIBIT 2
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J1

*J1 Card - First Job Card {continued)

Field Variable

Value

2 ISKFX
(1)

3 IPROUT

*Optional card

(0)

0or 1

16

32

64

Adopted skew coefficient will be the weighted
value computed in accordance with the WRC
Guidelines and rounded to the nearest tenth.

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

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.

The sum of the following output codes which
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-
ing statistics of the final results.

No output suppressed.

Suppress the printout of input data, arrayed
data, and plotting positions of the

preliminary results.

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

preliminary results.
Suppress the plot of the preliminary results.

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

Suppress the plot based on computed flows
from the final results.

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

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

EXHIBIT 2
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J1

*J1 Card - First Job Card (continued)

Field Variable Value Description
4 IFMT 0 or 1 Flow data is in the format specified for OH
(1) or QR cards.

2 Data is in the format of four Z-cclumn fields
for day, month, year and flow /note crder 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 IWYR 0 Annual series data selected from the standard
(10) water year (October-September), IWYP will be
set to 10.

+ The order number of the first month in the
water year, e.g., 1 for calendar year
beginning in January, etc.

6 IUNIT 0 or 1 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
A 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.

*Optional card
EXHIBIT 2
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J1

*J1 Card - First Job Card (continued)

Field Variable

8 IPNCH
(0)

9 IREG
(0)

*Optional card

Value Description
0 No station statistics will be punched.

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 Column
SS - Record ID 1- 2
Duration in days (zero or blank for instantaneous peaks) 3- 8
USGS Part Number (if WATSTORE input or ISTN (QR.1)) 9-10
Station Identification Number (from WATSTORE input) 11-16
Number of events in systematic record 17-20
Historic record length, years 21-24
Mean of logarithms 25-32
Standard deviation of logarithms 33-40
Adopted skew coefficient of logarithms 41-48
Computed skew coefficient 49-56
Generalized skew coefficient 57-64
Number of historic events 65-68
Number of high outliers 69-72
Number of low outliers 73-76
Number of zero or missing events 77-80

This field is only needed when the input
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. A1l flow
cards with a "1", "2", "5", or "6" in
column 33 are deleted.

1 Delete all events with a known effect of
regulation or diversion. A1l flow cards
with a "2" or a "6" in column 33 are deleted.

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

EXHIBIT 2
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J2
FT
FU

*J2 Card - Second Job Card

Job card which specifies nonstandard plotting position constants and criteria
for confidence limits.

Field Variable Value Description
1 A + Plotting position constants A and B. Default
| N values are those specified by IPPC (J1.1).
2 B + 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 limit values for 10
years of data.

*FT Card - Flow Format

Provide this card if IFMT (J1.4) is 3 or 4.

Field Variable Value Description
1-10 TFRMT 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, 2I2, 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, F8.0)"
is the format of input data for the program

in the WRC Guidelines. The parentheses must

be included in the format specification.

*FJ Card - Flow Units Label

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

Field Variable Value Description
1-10 TUNT Alpha Alphanumeric label of input units for printer

plot of frequency curve.

*Optional card

EXHIBIT 2
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STATION DATA CARDS

*1D Card - Station Identification and Information

Field Variable Value

1-10 ISTA Alpha

*GS Card - Generalized Skew

Description

Alphanumeric information such as station
number, location, drainage area, period of
record, etc. Although columns 2-8 may be used
for station identification, only columns 3
through 48 are printed as a heading for each
table. If this card is not provided, the
brief station identification on the GS card
(GS.1) will be used. If a GS card is not
provided, the array is filled with blanks.

This card is used to specify the generalized (regional) skew coefficient which

iy

Field Variable Value

q 1 1STN Alpha
1 2 GGMSE +
{ (0.302)

3 SKEW +

*Optional card

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 freguency curve.

Description

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.

Mean squared error (MSE) of the generalized
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.

Generalized skew coefficient.

EXHIBIT 2
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*S] 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 cutliers in the systematic record,
and to input a base peak discharge.

Field Variable Value Description
1 IYRA + The earliest year for defining a perioc during

which the largest recorded events (see NOUTL,
SI1.3) or historic events {see QH cards) are
known to be a maximum. If left blank, IYPA
will be the first year found on either CH 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 NQULT + 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.

*Qptional card
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*?H 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 IMO, 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 OH + Historic annual flood peak. The program is
dimensioned for up to 50 historic peaks.

*Optional card

EXHIBIT 2
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ED

**QR 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)
is treated as a QR card. A nonstandard format and order of month and day

may be used, see IFMT (J1.4). Not required for WATSTORE input data.

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,1DY, + The month number (columns 9 and 10), the day
1y (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 Q + Recorded annual flood peak. If flow was too
Tow to record, enter -1, and the data will be
analyzed by the incomplete record procedure.

] The number of QK cards plus QR cards is

dimensioned for up to 130 values.

WATSTORE Format

The program can automatically process data that has been retrieved from the USGS
WATSTORE Peak Flow File by program J980 in "input/update format" (an "H" in column
47 and an "U" in column 48 of the M card).

**ED Card - End of Data Card

The program reads flow data until it encounters a card that does not have an "QR",
"G ", or two blanks in the first two columns; or encounters a completely blank
card, or an ED. 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.
Not required for WATSTORE input data.

**Required card

EXHIBIT 2
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SUMMARY OF INPUT CARDS

Flood Flow Frequency Analysis
Computer Program 723-X6-L7550

Data for another station may follow or 1 blank card
causes a normal stop
Not needed for WATSTORE input
(2) *R /H R A O S U R —
ISTN =55 0 or WATSTORE format
(2 ki B I ] | | | ] R
) QH YISTN ggg QH )
=224 1 | | | l Lol
S1 YRA IYRL NOUTL  BASEPK
| 11 f l | 1 L
GS NSTN GGMSE SKEW )
1 1 | L1 |
ID JStation Identification ) )
| | | l | I
FU Klow units if other than cfs or m°/s ) )
| l f | | | | f 1
FT Monstandard formaﬁ for frood pﬁak daﬁa | | | ) [/
32 8 oLt o ] NV
| l
J1 VIPPC ISKFX IPROUT IFMT IWYR  IUNIT ISMRY ]IPNCH IREG A_T ,
| 1 | |
(1) TT /Outpyt title information, as many as necessary ‘w y
Y/
!
‘ y
|/
JK
\_ W
** Required cards, cards without two asterisks are optional.
(])The card codes, e.g., TT, 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 IFMT (J1.4).
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