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REQUEST FOR CORRECTION OF THE 100-YEAR FLOOD 
IN THE NOVEMBER, 1999 REPORT ON DEER CREEK  

PREPARED BY THE LOS ANGELES DISTRICT,  
U.S. ARMY CORPS OF ENGINEERS 

 
Martin Becker 

600 Peachtree Street, Suite 3740 
Atlanta, Georgia 30308-2214 

TEL - 404/876-3900; FAX - 404/876-6725 
e-mail: martin_becker@prodigy.net 

  
and  

 
Jery R. Stedinger, Ph.D. 

School of Civil and Environmental Engineering 
Hollister Hall, Cornell University 

Ithaca, NY  14853-3501 
TEL: 607-255-2351    FAX: 607-255-9004 

e-mail:  jrs5@cornell.edu 
 

 
Request:   
Recompute the 100-year flow for Day Creek that was computed in the Corps of Engineers’ 1999 
Report using correctly the 17B Guidelines for skew coefficient computation. With the 1928-1972 
record used by the USACE Los Angles District, the recomputation with skew weighting in 
accordance with the Bulletin 17B guidelines will result in a 100-year flood flow of 6,664 cfs 
instead of 3,396 cfs. 
 
Background 
A concern in Southern California is computation of the risk of large floods in the Deer Creek 
Basin where large floods are a particular concern. Because Deer Creek does not have a 
systematic gaged flood flow record, the computation is based on the adjacent Day Creek record. 
Day Creek is a 4.56 square-mile watershed that has a U.S. Geological Survey (USGS) stream 
gage record for peak flood flow data from 1928 to 1972 In their November 29, 1999 report 
entitled Review of Debris Production and Level-of-Protection Deer Creek Debris Basin, the Los 
Angeles District of the U.S. Army Corps of Engineers (The District) presented the results of a 
statistical analysis of the Day Creek stream gage data. The report states that they used the 
following statistical methodology: 
 

“Discharge-frequency analyses were performed on both of these stream gages using the Hydrologic 
Engineering Center’s Flood Frequency Analysis (FFA) computer program. The FFA program is 
based on the “Guidelines for Determining Flood Flow Frequency, Bulletin 17B”, by the Hydrology 
Subcommittee, revised September 1981. The techniques presented in Bulletin 17B have been 
adopted for all Federal planning water and related land resources. FFA results for Day Creek are 
presented in Exhibit 1”. 
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Bulletin 17B Guidelines were not Followed 
The District did not follow the guidelines in Bulletin 17B that were adopted by Federal Agencies 
in two respects: the computation of the weighted skew, and the adopted regional skew. The 
Bulletin 17B procedure is to weight the at-site and regional estimators of the skewness 
coefficients by the reciprocal of estimates of their mean square errors. (See IACWD, 1981, 
reproduced in Attachment 1.) Instead the District input a user-specified skew of –0.2 without any 
weighting with the at-site station skewness coefficient (See Attachment 2). No justification for 
this user-specified regional skew was provided in the November 29, 1999 report. Given that the 
District’s specified regional skew was negative (-0.2), and the at-site skewness estimator was 
very positive (+0.70; see Attachment 2 at the line entitled “SYSTEMATIC RECORD”, under the 
column heading “SKEW”), the result is a much smaller computed value of the 100-year flood 
than would be obtained were the Bulletin 17B guidelines respected (+0.44; see Attachment 3 at 
the line entitled “BULLETIN 17B ESTIMATE” under the column heading “SKEW”).  
 
Specifying a negative skew coefficient in this manner deviates from the guidelines in Bulletin 
17B which the District claims to have followed in their report. Therefore, a computed 100-year 
flood value of 3,396 cfs for Day Creek is not correct based on the Bulletin 17B Guidelines. 
 
Based on the latitude and longitude of the Day Creek stream gage, the USGS computer program 
PEAKFQ reports that the actual value of regional skew at this location is –0.013 (See 
Attachment 3 at the lined entitled “Generalized Skew”), which would round off to a value of 0.0. 
There is no documentation provided in the District’s report that supports adopting a regional 
skewness value of -0.2 as employed by the District in this case.  
 
Bulletin 17B page 11, (see IACWD, 1981, reproduced in Attachment 1) specifies that agencies 
may develop their own regional skewness estimators, with the provision that such estimates are 
based upon at least 40 stations within a 100-mile radius of the site, and all stations must have 25 
or more years of record. We can find no evidence that such an analysis was performed.  Thus the 
computation provided by the District would appear to be arbitrary and without appropriate 
support. Furthermore, because Day Creek has a small watershed area with extreme vertical relief, 
we might anticipate that the skew coefficient for such a location would be larger than a 
generalized regional average skew value, which in this case was essentially 0.0.  
 
The statistical analysis for the Day Creek Stream Gage done by the Corps of Engineers in their 
November 1999 report is shown in Figure 1 below. The downward-curving solid line is the 
computed flow frequency curve and the diamond shapes are the actual measured peak flow data.  
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Figure 1 District’s Computed Peak Flow Frequency Curve for Day Creek 

 
 
The trend of the measured peak flow data clearly bends upward (positive skew) while the 
calculated line bends slightly downward (negative skew). The computed 100-year flow for Day 
Creek in Figure 1 is 3,396 cfs (See Attachment 2.) 
 
 
A Correct Application of Bulletin 17B 
Bulletin 17B recommends using a weighted skew coefficient, which combines regional and site-
specific skew values. The USGS computer program PEAKFQ does this weighting automatically 
by entering the stream gage data along with the latitude and longitude of the gage. Re-computing 
the flood frequency data using the Bulletin 17B guidelines results in a peak flow frequency curve 
with a skew of +0.44 that is shown in Figure 2. This new distribution is more consistent with the 
trend of the measured data. This approach results in a 100-year peak discharge of 6,664 cfs (See 
Attachment 3), almost twice the value obtained when the skew value of –0.2 was adopted.  And, 
the new curve still falls below the five largest observed peaks.  
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Figure 2 Flow Frequency Curve for Day Creek Using Bulletin 17B Skew. 
 
 
Consequence of Not Correcting the 100-Year Flow for Day Creek 
Since the 100-year flow for Day Creek was transposed to nearby Deer Creek to assess the 
sufficiency of the debris basin at Deer Creek, an almost 50% understatement of the 100-year 
flow for Day Creek endangers the fast growing population that believes the debris basin on Deer 
Creek provides the anticipated level of protection. 
 
Summary 
Our concerns with the District’s computation are twofold.  They are: 
 
1. The District did not follow the guidelines agreed upon by Federal agencies in Bulletin 17B 
(IACWD, 1981) and followed for the last 25 years. The agreed upon procedure is to weight the 
at-site and regional skewness coefficients by the reciprocal of estimates of their mean square 
error. Instead the USACE used a regional skew that the USACE specified. Given that the 
specified USACE regional skew was negative (-0.20), and the at-site skewness estimator was 
very positive (+0.70), this resulted in a much smaller design flood that would be obtained were 
the agreed upon guidelines respected (Bulletin 17B skew of +0.44). 
 
2. There is no documentation to support the regional skewness value of -0.2 specified by the 
USACE in this case. The regional skew estimate provided by the USGS program for this basin is 
0.0, which is a larger value. Thus the computation provided by the USACE appears to be without 
appropriate support.  
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Attachment 2 
 

Day Creek Peak Flow Frequency Calculations Using Specified Skew of –0.2 
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1 
                           U. S. GEOLOGICAL SURVEY 
                     ANNUAL PEAK FLOW FREQUENCY ANALYSIS 
                     Following Bulletin 17-B Guidelines 
                               Program peakfq     
                          (Version 4.0, December, 2000) 
                                                             
 
                        --- PROCESSING DATE/TIME --- 
 
                            2003 NOV 9 13:30:55 
 
                         --- PROCESSING OPTIONS ---   
 
                      Plot option         = None               
                      Basin char output   = None           
                      Print option        = Yes 
                      Debug print         = No  
                      Input peaks listing = Long  
                      Input peaks format  = WATSTORE peak file   
 
1 
                                                                                 
                           U. S. GEOLOGICAL SURVEY                               
                     ANNUAL PEAK FLOW FREQUENCY ANALYSIS                         
                     Following Bulletin 17-B Guidelines                          
                               Program peakfq                                    
                          (Version 4.0, December, 2000)                          
 
 
 
                    Station - 11067000  DAY C NR ETIWANDA CA                     
                            2003 NOV 9 13:30:55 
 
 
                     I N P U T   D A T A   S U M M A R Y 
 
                Number of peaks in record            =       45 
                Peaks not used in analysis           =        0 
                Systematic peaks in analysis         =       45 
                Historic peaks in analysis           =        0 
                Years of historic record             =        0 
                Generalized skew                     =   -0.200 
                Standard error of generalized skew   =    0.550 
                Skew option                          =  GENERALIZED 
                Gage base discharge                  =      0.0 
                User supplied high outlier threshold =   --            
                User supplied low outlier criterion  =   --            
                Plotting position parameter          =     0.00 
 
 
 
  *********  NOTICE  --  Preliminary machine computations.        *********      
  *********  User responsible for assessment and interpretation.  *********      
 
    WCF134I-NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE.                   0.0 
    WCF162I-SYSTEMATIC PEAKS EXCEEDED HIGH-OUTLIER CRITERION.   1    7491.9 
    WCF195I-NO LOW OUTLIERS WERE DETECTED BELOW CRITERION.              2.9 
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   *WCF151I-17B WEIGHTED SKEW REPLACED BY USER OPTION.     0.376    -0.200   
1 
1 
 
 
                    Station - 11067000  DAY C NR ETIWANDA CA                     
                            2003 NOV 9 13:30:55 
 
 
           ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III  
 
                        FLOOD BASE                   LOGARITHMIC          
                  ----------------------  ------------------------------- 
                             EXCEEDANCE                STANDARD           
                   DISCHARGE PROBABILITY     MEAN     DEVIATION     SKEW  
                  ------------------------------------------------------- 
 SYSTEMATIC RECORD       0.0     1.0000     2.1667      0.6263      0.700 
 BULL.17B ESTIMATE       0.0     1.0000     2.1667      0.6263     -0.200 
 
 
 
    ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES 
 
      ANNUAL                              'EXPECTED   95-PCT CONFIDENCE 
LIMITS 
   EXCEEDANCE     BULL.17B    SYSTEMATIC PROBABILITY'  FOR BULL. 17B 
ESTIMATES 
   PROBABILITY    ESTIMATE      RECORD     ESTIMATE        LOWER        UPPER 
 
      0.9950          2.7          9.1          2.1          1.1          5.4 
      0.9900          4.2         10.8          3.4          1.8          7.8 
      0.9500         12.7         18.8         11.6          6.6         20.7 
      0.9000         22.5         26.6         21.3         12.9         34.7 
      0.8000         44.3         42.7         43.2         28.0         64.9 
      0.5000        154.0        124.2        154.0        107.7        220.9 
      0.2000        500.0        458.7        511.7        340.8        792.9 
      0.1000        901.0       1003.0        942.1        586.6       1553.0 
      0.0400       1655.0       2502.0       1790.0       1014.0       3151.0 
      0.0200       2426.0       4719.0       2701.0       1424.0       4938.0 
      0.0100       3396.0       8608.0       3906.0       1915.0       7351.0 
      0.0050       4595.0      15310.0       5470.0       2497.0      10520.0 
      0.0020       6577.0      31780.0       8241.0       3415.0      16130.0 
      0.6667         82.1  (  1.50-year flood ) 
      0.4292        199.3  (  2.33-year flood ) 
1 
 
 
                    Station - 11067000  DAY C NR ETIWANDA CA                     
                            2003 NOV 9 13:30:55 
 
 
                       I N P U T   D A T A   L I S T I N G 
 
 
     WATER YEAR    DISCHARGE   CODES      WATER YEAR    DISCHARGE   CODES  
 
        1928           29.0                  1951           47.0           
        1929           90.0                  1952          214.0           
        1930           29.0                  1953           28.0           
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        1931          118.0                  1954          242.0           
        1932          105.0                  1955           57.0           
        1933           20.0                  1956          195.0           
        1934           84.0                  1957          176.0           
        1935          172.0                  1958          355.0           
        1936          192.0                  1959          367.0           
        1937           80.0                  1960           41.0           
        1938         4200.0                  1961           44.0           
        1939          261.0                  1962          174.0           
        1940          286.0                  1963          114.0           
        1941          175.0                  1964           16.0           
        1942           20.0                  1965           18.0           
        1943         1500.0                  1966         1740.0           
        1944          139.0                  1967         1330.0           
        1945          400.0                  1968          346.0           
        1946          250.0                  1969         9450.0           
        1947          232.0                  1970           25.0           
        1948           81.0                  1971          358.0           
        1949           24.0                  1972          105.0           
        1950          580.0           
 
 
        Explanation of peak discharge qualification codes 
 
       PEAKFQ  WATSTORE 
        CODE     CODE   DEFINITION 
 
          D        3    Dam failure, non-recurrent flow anomaly 
          G        8    Discharge greater than stated value 
          X       3+8   Both of the above 
          L        4    Discharge less than stated value 
          K     6 OR C  Known effect of regulation or urbanization 
          H        7    Historic peak 
 
 
 
1 
 
 
                    Station - 11067000  DAY C NR ETIWANDA CA                     
                            2003 NOV 9 13:30:55 
 
 
   EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS 
 
      WATER         RANKED       SYSTEMATIC      BULL.17B 
       YEAR       DISCHARGE        RECORD        ESTIMATE 
 
       1969         9450.0         0.0217         0.0217  
       1938         4200.0         0.0435         0.0435  
       1966         1740.0         0.0652         0.0652  
       1943         1500.0         0.0870         0.0870  
       1967         1330.0         0.1087         0.1087  
       1950          580.0         0.1304         0.1304  
       1945          400.0       
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Attachment 3 
 

Day Creek Peak Flow Frequency Calculations Using Bulletin 17B Weighted Skew 
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1 
                           U. S. GEOLOGICAL SURVEY 
                     ANNUAL PEAK FLOW FREQUENCY ANALYSIS 
                     Following Bulletin 17-B Guidelines 
                               Program peakfq     
                          (Version 4.0, December, 2000) 
                                                             
 
                        --- PROCESSING DATE/TIME --- 
 
                            2003 NOV 9 13:30:06 
 
                         --- PROCESSING OPTIONS ---   
 
                      Plot option         = None               
                      Basin char output   = None           
                      Print option        = Yes 
                      Debug print         = No  
                      Input peaks listing = Long  
                      Input peaks format  = WATSTORE peak file   
 
1 
                                                                                 
                           U. S. GEOLOGICAL SURVEY                               
                     ANNUAL PEAK FLOW FREQUENCY ANALYSIS                         
                     Following Bulletin 17-B Guidelines                          
                               Program peakfq                                    
                          (Version 4.0, December, 2000)                          
 
 
 
                    Station - 11067000  DAY C NR ETIWANDA CA                     
                            2003 NOV 9 13:30:06 
 
 
                     I N P U T   D A T A   S U M M A R Y 
 
                Number of peaks in record            =       45 
                Peaks not used in analysis           =        0 
                Systematic peaks in analysis         =       45 
                Historic peaks in analysis           =        0 
                Years of historic record             =        0 
                Generalized skew                     =   -0.013 
                Standard error of generalized skew   =    0.550 
                Skew option                          =   WEIGHTED   
                Gage base discharge                  =      0.0 
                User supplied high outlier threshold =   --            
                User supplied low outlier criterion  =   --            
                Plotting position parameter          =     0.00 
 
 
 
  *********  NOTICE  --  Preliminary machine computations.        *********      
  *********  User responsible for assessment and interpretation.  *********      
 
    WCF134I-NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE.                   0.0 
    WCF162I-SYSTEMATIC PEAKS EXCEEDED HIGH-OUTLIER CRITERION.   1    7491.9 
    WCF195I-NO LOW OUTLIERS WERE DETECTED BELOW CRITERION.              2.9 
1 
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                    Station - 11067000  DAY C NR ETIWANDA CA                     
                            2003 NOV 9 13:30:06 
 
 
           ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III  
 
                        FLOOD BASE                   LOGARITHMIC          
                  ----------------------  ------------------------------- 
                             EXCEEDANCE                STANDARD           
                   DISCHARGE PROBABILITY     MEAN     DEVIATION     SKEW  
                  ------------------------------------------------------- 
 SYSTEMATIC RECORD       0.0     1.0000     2.1667      0.6263      0.700 
 BULL.17B ESTIMATE       0.0     1.0000     2.1667      0.6263      0.443 
 
 
 
    ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES 
 
      ANNUAL                              'EXPECTED   95-PCT CONFIDENCE 
LIMITS 
   EXCEEDANCE     BULL.17B    SYSTEMATIC PROBABILITY'  FOR BULL. 17B 
ESTIMATES 
   PROBABILITY    ESTIMATE      RECORD     ESTIMATE        LOWER        UPPER 
 
      0.9950          6.5          9.1          5.7          3.0         11.5 
      0.9900          8.2         10.8          7.4          4.0         14.2 
      0.9500         16.6         18.8         15.7          9.1         26.5 
      0.9000         25.1         26.6         24.1         14.7         38.4 
      0.8000         42.7         42.7         41.8         26.9         62.7 
      0.5000        132.0        124.2        132.0         91.8        188.5 
      0.2000        474.1        458.7        487.9        324.2        746.8 
      0.1000        984.3       1003.0       1045.0        635.7       1720.0 
      0.0400       2252.0       2502.0       2524.0       1333.0       4523.0 
      0.0200       3948.0       4719.0       4666.0       2186.0       8787.0 
      0.0100       6664.0       8608.0       8376.0       3454.0      16380.0 
      0.0050      10930.0      15310.0      14770.0       5309.0      29570.0 
      0.0020      20300.0      31780.0      30550.0       9073.0      62080.0 
      0.6667         72.9  (  1.50-year flood ) 
      0.4292        169.7  (  2.33-year flood ) 
1 
 
 
                    Station - 11067000  DAY C NR ETIWANDA CA                     
                            2003 NOV 9 13:30:06 
 
 
                       I N P U T   D A T A   L I S T I N G 
 
 
     WATER YEAR    DISCHARGE   CODES      WATER YEAR    DISCHARGE   CODES  
 
        1928           29.0                  1951           47.0           
        1929           90.0                  1952          214.0           
        1930           29.0                  1953           28.0           
        1931          118.0                  1954          242.0           
        1932          105.0                  1955           57.0           
        1933           20.0                  1956          195.0           
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        1934           84.0                  1957          176.0           
        1935          172.0                  1958          355.0           
        1936          192.0                  1959          367.0           
        1937           80.0                  1960           41.0           
        1938         4200.0                  1961           44.0           
        1939          261.0                  1962          174.0           
        1940          286.0                  1963          114.0           
        1941          175.0                  1964           16.0           
        1942           20.0                  1965           18.0           
        1943         1500.0                  1966         1740.0           
        1944          139.0                  1967         1330.0           
        1945          400.0                  1968          346.0           
        1946          250.0                  1969         9450.0           
        1947          232.0                  1970           25.0           
        1948           81.0                  1971          358.0           
        1949           24.0                  1972          105.0           
        1950          580.0           
 
 
        Explanation of peak discharge qualification codes 
 
       PEAKFQ  WATSTORE 
        CODE     CODE   DEFINITION 
 
          D        3    Dam failure, non-recurrent flow anomaly 
          G        8    Discharge greater than stated value 
          X       3+8   Both of the above 
          L        4    Discharge less than stated value 
          K     6 OR C  Known effect of regulation or urbanization 
          H        7    Historic peak 
 
 
 
1 
 
 
                    Station - 11067000  DAY C NR ETIWANDA CA                     
                            2003 NOV 9 13:30:06 
 
 
   EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS 
 
      WATER         RANKED       SYSTEMATIC      BULL.17B 
       YEAR       DISCHARGE        RECORD        ESTIMATE 
 
       1969         9450.0         0.0217         0.0217  
       1938         4200.0         0.0435         0.0435  
       1966         1740.0         0.0652         0.0652  
       1943         1500.0         0.0870         0.0870  
       1967         1330.0         0.1087         0.1087  
       1950          580.0         0.1304         0.1304  
       1945          400.0         0.1522         0.1522  
       1959          367.0         0.1739         0.1739  
       1971          358.0         0.1957         0.1957  
       1958          355.0         0.2174         0.2174  
       1968          346.0         0.2391         0.2391  
       1940          286.0         0.2609         0.2609  
       1939          261.0         0.2826         0.2826  
       1946          250.0         0.3043         0.3043  
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       1954          242.0         0.3261         0.3261  
       1947          232.0         0.3478         0.3478  
       1952          214.0         0.3696         0.3696  
       1956          195.0         0.3913         0.3913  
       1936          192.0         0.4130         0.4130  
       1957          176.0         0.4348         0.4348  
       1941          175.0         0.4565         0.4565  
       1962          174.0         0.4783         0.4783  
       1935          172.0         0.5000         0.5000  
       1944          139.0         0.5217         0.5217  
       1931          118.0         0.5435         0.5435  
       1963          114.0         0.5652         0.5652  
       1932          105.0         0.5870         0.5870  
       1972          105.0         0.6087         0.6087  
       1929           90.0         0.6304         0.6304  
       1934           84.0         0.6522         0.6522  
       1948           81.0         0.6739         0.6739  
       1937           80.0         0.6957         0.6957  
       1955           57.0         0.7174         0.7174  
       1951           47.0         0.7391         0.7391  
       1961           44.0         0.7609         0.7609  
       1960           41.0         0.7826         0.7826  
       1928           29.0         0.8043         0.8043  
       1930           29.0         0.8261         0.8261  
       1953           28.0         0.8478         0.8478  
       1970           25.0         0.8696         0.8696  
       1949           24.0         0.8913         0.8913  
       1933           20.0         0.9130         0.9130  
       1942           20.0         0.9348         0.9348  
       1965           18.0         0.9565         0.9565  
       1964           16.0         0.9783         0.9783  
1 
                                                                                 
                           U. S. GEOLOGICAL SURVEY                               
                     ANNUAL PEAK FLOW FREQUENCY ANALYSIS                         
                     Following Bulletin 17-B Guidelines                          
                               Program peakfq                                    
                          (Version 4.0, December, 2000)                          
 
 
 
 End PEAKFQ analysis. 
   Stations processed :       1 
   Number of errors   :       0 
   Stations skipped   :       0 
   Station years      :      45 
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	                        FLOOD BASE                   LOGARITHMIC         
	                  ----------------------  -------------------------------
	                             EXCEEDANCE                STANDARD          
	                   DISCHARGE PROBABILITY     MEAN     DEVIATION     SKEW 
	                  -------------------------------------------------------
	 SYSTEMATIC RECORD       0.0     1.0000     2.1667      0.6263      0.700
	 BULL.17B ESTIMATE       0.0     1.0000     2.1667      0.6263     -0.200
	    ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES
	      ANNUAL                              'EXPECTED   95-PCT CONFIDENCE LIMITS
	   EXCEEDANCE     BULL.17B    SYSTEMATIC PROBABILITY'  FOR BULL. 17B ESTIMATES
	   PROBABILITY    ESTIMATE      RECORD     ESTIMATE        LOWER        UPPER
	      0.9950          2.7          9.1          2.1          1.1          5.4
	      0.9900          4.2         10.8          3.4          1.8          7.8
	      0.9500         12.7         18.8         11.6          6.6         20.7
	      0.9000         22.5         26.6         21.3         12.9         34.7
	      0.8000         44.3         42.7         43.2         28.0         64.9
	      0.5000        154.0        124.2        154.0        107.7        220.9
	      0.2000        500.0        458.7        511.7        340.8        792.9
	      0.1000        901.0       1003.0        942.1        586.6       1553.0
	      0.0400       1655.0       2502.0       1790.0       1014.0       3151.0
	      0.0200       2426.0       4719.0       2701.0       1424.0       4938.0
	      0.0100       3396.0       8608.0       3906.0       1915.0       7351.0
	      0.0050       4595.0      15310.0       5470.0       2497.0      10520.0
	      0.0020       6577.0      31780.0       8241.0       3415.0      16130.0
	      0.6667         82.1  (  1.50-year flood )
	      0.4292        199.3  (  2.33-year flood )
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	                       I N P U T   D A T A   L I S T I N G
	     WATER YEAR    DISCHARGE   CODES      WATER YEAR    DISCHARGE   CODES 
	        1928           29.0                  1951           47.0          
	        1929           90.0                  1952          214.0          
	        1930           29.0                  1953           28.0          
	        1931          118.0                  1954          242.0          
	        1932          105.0                  1955           57.0          
	        1933           20.0                  1956          195.0          
	        1934           84.0                  1957          176.0          
	        1935          172.0                  1958          355.0          
	        1936          192.0                  1959          367.0          
	        1937           80.0                  1960           41.0          
	        1938         4200.0                  1961           44.0          
	        1939          261.0                  1962          174.0          
	        1940          286.0                  1963          114.0          
	        1941          175.0                  1964           16.0          
	        1942           20.0                  1965           18.0          
	        1943         1500.0                  1966         1740.0          
	        1944          139.0                  1967         1330.0          
	        1945          400.0                  1968          346.0          
	        1946          250.0                  1969         9450.0          
	        1947          232.0                  1970           25.0          
	        1948           81.0                  1971          358.0          
	        1949           24.0                  1972          105.0          
	        1950          580.0          
	        Explanation of peak discharge qualification codes
	       PEAKFQ  WATSTORE
	        CODE     CODE   DEFINITION
	          D        3    Dam failure, non-recurrent flow anomaly
	          G        8    Discharge greater than stated value
	          X       3+8   Both of the above
	          L        4    Discharge less than stated value
	          K     6 OR C  Known effect of regulation or urbanization
	          H        7    Historic peak
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	   EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS
	      WATER         RANKED       SYSTEMATIC      BULL.17B
	       YEAR       DISCHARGE        RECORD        ESTIMATE
	       1969         9450.0         0.0217         0.0217 
	       1938         4200.0         0.0435         0.0435 
	       1966         1740.0         0.0652         0.0652 
	       1943         1500.0         0.0870         0.0870 
	       1967         1330.0         0.1087         0.1087 
	       1950          580.0         0.1304         0.1304 
	       1945          400.0        
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