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1. INTRODUCTION 

1.1 Purpose 

The purpose of this study is to develop a HEC-HMS model to simulate the 10-
year, 50-year, 100-year, and 500-year floods for the Kagel Canyon watershed.  
These peak flowrates will be used to evaluate the flood hazard area boundary for 
flood insurance purposes and will be part of a Letter of Map Revision application 
processed by the Department of Public Works.  This report summarizes the 
methodology and hydrologic modeling approach used and the simulation results.  

1.2 Background 

Kagel Canyon is located in the southwest part of Angeles National Forest east of 
San Fernando, just northeast of the intersection at Foothill Freeway (210) and 
the Ronald Reagan Freeway (118).  Kagel Canyon is primarily an unincorporated 
community in Los Angeles County.  The southern tip of the watershed is within 
the City of Los Angeles.  Figure 1 shows the study’s watershed location and 
boundary. 
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2. HYDROLOGIC ANALYSIS 

2.1 Watershed Area Characteristics 

The Kagel Canyon watershed is approximately 2.31 square miles.  The 
watershed is located within a rural area of the San Gabriel Mountains with some 
residential development.  Kagel Canyon has an earthen-bottom channel that 
outlets to Little Tujunga Creek.  The watershed has an elevation range from 
3,380 feet to 1,120 feet.   

2.2 Previous Study 

The original flood hazard mapping for the Kagel Canyon watershed was 
performed by the Los Angeles County Flood Control District (LACFCD) for 
FEMA, under Contract No. 27696.  The LACFCD performed the hydrologic 
analysis to establish the peak discharge-frequency relationships for the flooding 
sources affecting the Los Angeles basin.  Peak flow rates were computed using 
the Regional Runoff Frequency Equations developed by the LACFCD.  These 
regional runoff frequency equations were developed through the multiple-linear 
regression analysis of the peak flow data of 48 gaging stations in Los Angeles 
County (FEMA 2008). 
 
Peak discharges for Kagel Canyon are presented in the 2008 FEMA report and 
summarized in Table 1 below.  
 

Table 1. Peak Discharges for Kagel Canyon (2008 FEMA). 

Flooding Source and 
Location 

Drainage Area 
(sq. mi.) 

Peak Discharges (cfs) 
10-yr 50-yr 100-yr 500-yr 

Kagel Canyon Channel 
(Cross Section A) 2.04 490 1,081 1,380 2,159 

2.3 Current Study Method 

The hydrologic analysis prepared for the current study was developed using the 
U.S. Army Corps of Engineers (USACE) HEC-HMS, version 4.0.  The hydrologic 
methods and procedures used in the hydrologic analysis are summarized in the 
following sections. 
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2.4 Watershed Delineation 

ArcGIS along with LiDAR 2-ft interval contours from 2006 were used to delineate 
the watershed into nine sub-basins as shown in Figure 2.  The flow lengths and 
elevations for each sub-basin were also determined using ArcGIS.  
  
The geographic information system (GIS) tools of WMS were utilized to compute 
areas, impervious values, and rainfall depths for each sub-basin. These 
watershed parameters were inputted into HEC-HMS. 
 
The study watershed was divided into several sub-basins and concentration 
points based on the necessity for developing flow rates for the hydraulic 
modeling and analysis.  A HEC-HMS model schematic diagram showing the sub-
basins, reaches, and concentration points is presented in Figure 3. 
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Figure 3. HEC-HMS Model Schematic. 
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2.5 Land Use 

The study watershed area consisted of mainly undeveloped land and a small 
portion of residential land, verified by Google Map 2015 aerial imagery.  The 
percent impervious value of each sub-basin was determined from land use 
information data compiled by the Southern California Association of 
Governments (SCAG) dated 2005.  The area-weighted percent imperviousness 
of each sub-basin is listed in Table 2. A map showing the various land use types 
within the study area is provided in Figure 4. 

 
Table 2. Kagel Canyon Sub-basin Imperviousness. 

Basin ID Area (ac.) Area (sq. mi.) Impervious (%) 
1A 297 0.465 1.5 
2A 97 0.152 7.12 
4A 248 0.388 2.86 
5A 302 0.473 5.26 
7A 207 0.324 2.7 
8A 57 0.088 22.24 

10A 137 0.214 2.46 
11A 118 0.184 21.18 
13A 15 0.024 31.97 
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2.6 Precipitation 

Rainfall isohyetal maps published in the 2006 Los Angeles County Hydrology 
Manual were used to obtain precipitation values.  The 50-year, 24-hour rainfall 
isohyetal map from LACDPW was used to determine the storm rainfall amount 
for the sub-basins.  Figure 5 shows the 50-year, 24-hour rainfall isohyets within 
the study limits.  Rainfall frequency multiplication factors of 0.714, 1.122, and 
1.402 from the 2006 Los Angeles County Hydrology Manual were used to 
convert the 50-year, 24-hour rainfall depth values to 10-year, 100-year, and 500-
year frequency depths, respectively.  The partial duration rainfall depth values 
were computed using Equation 5.1.2 from the 2006 Hydrology Manual, 
 

It

I1440

 = (
1440

t
)

0.47

 

Where:  
t = duration in minutes 
It = rainfall intensity for the duration in inch/hour 
I1440 = 24-hour rainfall intensity in inch/hour 

 
Sub-basin rainfall depths for each frequency and duration are summarized in 
Table 3 through Table 6.  

 
Table 3. Kagel Canyon – 10-Year Frequency Rainfall Depths (in). 

Basin ID Duration 
5-min 15-min 60-min 2-hour 3-hour 6-hour 12-hour 24-hour 

1A 0.24 0.44 0.91 1.32 1.63 2.36 3.41 4.92 
2A 0.24 0.43 0.90 1.30 1.61 2.33 3.36 4.85 
4A 0.24 0.43 0.89 1.29 1.59 2.30 3.32 4.80 
5A 0.23 0.42 0.88 1.26 1.57 2.26 3.27 4.72 
7A 0.23 0.41 0.86 1.24 1.53 2.21 3.19 4.61 
8A 0.23 0.40 0.84 1.22 1.51 2.18 3.15 4.55 

10A 0.22 0.40 0.84 1.21 1.49 2.16 3.12 4.50 
11A 0.22 0.40 0.83 1.20 1.49 2.15 3.11 4.49 
13A 0.22 0.40 0.83 1.20 1.49 2.15 3.11 4.49 

 
Table 4. Kagel Canyon – 50-Year Frequency Rainfall Depths (in). 

Basin ID Duration 
5-min 15-min 60-min 2-hour 3-hour 6-hour 12-hour 24-hour 

1A 0.34 0.61 1.28 1.84 2.29 3.30 4.76 6.88 
2A 0.34 0.60 1.26 1.82 2.25 3.25 4.70 6.78 
4A 0.33 0.60 1.25 1.80 2.23 3.22 4.65 6.72 
5A 0.33 0.59 1.23 1.77 2.20 3.17 4.58 6.61 
7A 0.32 0.57 1.20 1.73 2.14 3.09 4.47 6.45 
8A 0.32 0.57 1.18 1.71 2.12 3.06 4.42 6.38 

10A 0.31 0.56 1.17 1.69 2.10 3.03 4.37 6.31 
11A 0.31 0.56 1.17 1.69 2.09 3.02 4.36 6.29 
13A 0.31 0.56 1.17 1.69 2.09 3.02 4.36 6.29 
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Table 5. Kagel Canyon – 100-Year Frequency Rainfall Depths (in). 

Basin ID Duration 
5-min 15-min 60-min 2-hour 3-hour 6-hour 12-hour 24-hour 

1A 0.38 0.69 1.43 2.07 2.56 3.70 5.35 7.72 
2A 0.38 0.68 1.41 2.04 2.53 3.65 5.27 7.61 
4A 0.37 0.67 1.40 2.02 2.50 3.62 5.22 7.54 
5A 0.37 0.66 1.38 1.99 2.46 3.56 5.14 7.42 
7A 0.36 0.64 1.34 1.94 2.40 3.47 5.01 7.24 
8A 0.36 0.64 1.33 1.92 2.38 3.43 4.95 7.15 

10A 0.35 0.63 1.31 1.90 2.35 3.40 4.90 7.08 
11A 0.35 0.63 1.31 1.89 2.35 3.39 4.89 7.06 
13A 0.35 0.63 1.31 1.89 2.34 3.38 4.88 7.05 

 
Table 6. Kagel Canyon – 500-Year Frequency Rainfall Depths (in). 

Basin ID Duration 
5-min 15-min 60-min 2-hour 3-hour 6-hour 12-hour 24-hour 

1A 0.48 0.86 1.79 2.59 3.21 4.63 6.68 9.65 
2A 0.47 0.85 1.76 2.55 3.16 4.56 6.59 9.51 
4A 0.47 0.84 1.75 2.52 3.13 4.52 6.52 9.42 
5A 0.46 0.83 1.72 2.48 3.08 4.45 6.42 9.27 
7A 0.45 0.81 1.68 2.42 3.01 4.34 6.27 9.05 
8A 0.44 0.80 1.66 2.40 2.97 4.29 6.19 8.94 

10A 0.44 0.79 1.64 2.37 2.94 4.24 6.12 8.84 
11A 0.44 0.78 1.63 2.36 2.93 4.23 6.10 8.81 
13A 0.44 0.78 1.63 2.36 2.93 4.23 6.10 8.81 
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2.7 Design Storm 

The HEC-HMS frequency storm option with peak intensity occurring at 50 
percent of the storm duration was used in conjunction with partial duration rainfall 
depths for each sub-basin (Table 3 through Table 6).  The 100-year temporal 
distribution is graphically presented in Figure 6. 

. 
 

 
 

Figure 6. HEC-HMS Frequency Storm Temporal Distribution. 
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2.8 Transform Function 

The surface runoff calculations were computed using the summation unit 
hydrograph (S-graph) method.  The S-graph represents the response of a sub-
basin to a unit of precipitation.  The mountain S-graph established by the USACE 
Los Angeles District is used in this study (Figure 7). 
 
 

 
 

Figure 7. Mountain S-Graph. 
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2.9 Watershed Lag Time 

The watershed lag time is defined as the time from the centroid of precipitation 
mass to the resulting hydrograph peak flow.  The S-graph uses this parameter to 
transform the rainfall to runoff.  The following equation from the USACE Los 
Angeles District (1962) was used to develop the sub-basins lag times:  
 

Lt = 24 × n̅ × [
L ×Lc

√s
]

0.38

 

Where: 
 Lt = lag time in hours 
 n̅ = basin roughness coefficient 
 L = longest watercourse length in miles 

Lc = longest watercourse length, measured from the outlet upstream to a 
point opposite the drainage area centroid in miles 
S = longest watercourse average slope in feet/mile 

 
A basin roughness coefficient of 0.06 was used in the Kagel Canyon drainage 
area.  This value was selected based on the roughness coefficient for rural 
surface cover provided in Table 7.3.1 from the 2006 Hydrology Manual.  The 
watershed lag times for the sub-basins computed using the USACE lag equation 
are provided in Table 7. 

 

Table 7. Kagel Canyon Sub-basin Lag Time. 

Basin ID Area (sq. mi.) n̅ L (mi) Lc (mi) S (ft/mi) Lt (hr) 
1A 0.465 0.06 1.99 1.22 827.86 0.56 

2A 0.152 0.06 0.87 0.31 657.17 0.26 

4A 0.388 0.06 2.87 1.68 638.65 0.77 

5A 0.473 0.06 1.59 0.66 461.30 0.46 

7A 0.324 0.06 1.43 0.75 389.09 0.48 

8A 0.088 0.06 0.54 0.25 596.66 0.20 

10A 0.214 0.06 1.45 0.86 361.59 0.51 

11A 0.184 0.06 0.81 0.41 579.63 0.28 

13A 0.024 0.06 0.38 0.20 313.99 0.18 
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2.10 Loss Method 
The initial loss and constant loss rate method in HEC-HMS was used for this 
study to simulate watershed losses.  The initial loss specifies the amount of 
precipitation that falls on the watershed without producing runoff and the constant 
rate defines the infiltration rate that occurs after the initial loss is satisfied.  These 
losses were determined based on the watershed’s physical properties: soil, land 
use, and antecedent conditions.  GIS shapefiles of soil types from the Natural 
Resources Conservation Service (NRCS) for the Angeles National Forest Area 
and Los Angeles County, West San Fernando Valley Area (NRCS 2004) were 
used in determining the hydrologic soil groups (A, B, C, or D) in the project area 
(Figure 8). 
 
Ranges of infiltration rates for each NRCS soil group were taken from the HMS 
Technical Reference Manual (Chapter 5, Table 11).  The maximum value of the 
given ranges for each hydrologic soil group was used as shown in Table 8 below.  
Area-weighted averages were determined for sub-basins with more than one 
hydrologic soil group.  The hydrologic soil groups and their corresponding 
constant loss rates for each sub-basin are summarized in Table 9.  Initial loss 
was considered to be zero for all sub-basins since it was assumed that the 
watershed is fully saturated.  

 

Table 8. Constant Loss Rate. 

NRCS Soil Group Constant Loss Rate (in/hr) 
A 0.45 
B 0.30 
C 0.15 
D 0.05 

 
Table 9. Kagel Canyon Sub-basin Soil Groups and Constant Loss Rates. 

Basin ID NRCS Soil Group Constant Loss Rate (in/hr) 
1A D 0.05 
2A D 0.05 
4A C, D 0.0543 
5A D 0.05 
7A A, B, C, D 0.0529 
8A A, B, D 0.0701 
10A B, C, D 0.1432 
11A A, B, C, D 0.3036 
13A A, B, C 0.4002 
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2.11 Reach Routing 

The Muskingum-Cunge method was used to route flows from one concentration 
point to the next.  Since no single standard cross-section shape can represent 
the channel geometry for the entire Kagel Canyon watershed, the 8-point cross-
section configuration was used for each routing reach.  A representative cross 
section for each routing reach was defined using 8 pairs of x, y (distance, 
elevation) values.  Reach lengths, roughness coefficients, and channel slopes 
were also determined and summarized in Table 10.  Reach 1 was divided into 
two segments, 1a (upstream) and 1b (downstream), because the contour lines 
showed significant changes in channel shape from upstream to downstream. 

 
Table 10. Muskingum-Cunge Parameters. 

Reach Length (ft) Slope (ft/ft) Manning’s n Left Manning’s n Right Manning’s n 
1a 3,640 0.057 0.060 0.060 0.060 
1b 2,281 0.046 0.060 0.060 0.060 
2 1,261 0.051 0.025 0.043 0.043 
3 3,613 0.045 0.045 0.045 0.045 
4 1,755 0.040 0.050 0.050 0.050 
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3. RESULTS 

3.1 HEC – HMS Results  

The HEC-HMS model simulated the 10-year, 50-year, 100-year, and 500-year 
peak flow rates at five concentration points within the watershed. The results are 
summarized in Table 11.  The computed peak flow rates at the watershed outlet 
for the 10-year flood is 1,067 cfs, for the 50-year flood is 1,572 cfs, for the 100-
year flood is 1,790 cfs, and for the 500-year flood is 2,270 cfs. See Appendix A 
for HEC-HMS summary output.  

 
Table 11. Peak Discharge Results Summary. 

Concentration 
Point 

Drainage Area 
(sq. mi.) 

Peak Discharge (cfs) 
10-Year 50-Year 100-Year 500-Year 

3A 0.62 341 485 547 688 
6A 1.48 729 1,052 1,191 1,505 
9A 1.89 924 1,354 1,536 1,941 

12A 2.29 1,069 1,568 1,779 2,265 
14A 2.31 1,067 1,572 1,790 2,270 

 

3.2 Validation of HEC – HMS Results  

Kagel Canyon is an un-gaged watershed; therefore, no calibration was 
performed. In order to validate the results of HEC-HMS model, four USGS 
gaging stations with adequate streamflow data and similar hydrologic 
characteristics to the Kagel Canyon watershed were selected. Table 12 lists the 
selected gaging stations.  
 
A flood flow frequency analysis, based on Bulletin 17B, was conducted for the 
gaging stations. Table 13 summarizes the results. Appendix B includes the full 
results for the flood flow frequency analysis.   

 
Table 12. USGS Stream Gages in the Vicinity of Kagel Canyon. 

USGS Stream 
Gage Name 

Gage 
Station 

Drainage Area 
(sq. mi.) 

Period of 
Record 

Years of 
Record 

Kagel Canyon - 2.31 - - 
Rogers C NR 

Azusa CA 11084000 6.64 1918-1962 44 

Little Dalton C NR 
Glendora CA 11086500 2.72 1939-1971 32 

Little Tujunga C NR 
San Fernando CA 11096500 21.1 1929-1973 44 

Arroyo Seco NR 
Pasadena CA 11098000 16.0 1914-2013 99 
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Table 13. Peak Discharge for Stream Gages. 

Gage Station Peak Discharge (cfs) 
10-Year 50-Year 100-Year 500-Year 

11084000 1,158 2,921 3,974 7,195 
11086500 328 999 1,458 3,062 
11096500 2,496 7,211 10,156 19,338 
11098000 2,864 6,971 9,347 16,384 

 
To validate the HEC-HMS simulation results, the unit peak flow rate per acre 
corresponding to several recurrence intervals for Kagel Canyon and gaging 
stations were computed. Table 14 shows the comparisons. The comparison 
shows that the HEC-HMS simulates extreme events, such as the 100-year and 
500-year frequency, more closely to the results from the flood flow frequency 
analysis.   

 
Table 14. Peak Discharge per Area. 

Gage Station Peak Discharge per Area (cfs/ac.) 
10-Year 50-Year 100-Year 500-Year 

Kagel Canyon 0.722 1.063 1.210 1.535 
11084000 0.272 0.687 0.935 1.693 
11086500 0.189 0.574 0.837 1.759 
11096500 0.185 0.534 0.752 1.432 
11098000 0.280 0.681 0.913 1.600 

 
 

  



1108650011084000

11098000

11096500

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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APPENDIX B 
 

HEC-SSP RESULTS 
  



------------------------------- 

Bulletin 17B Frequency Analysis 

    14 Jan 2015   11:29 AM 

------------------------------- 

 

 

--- Input Data --- 

 

Analysis Name: 11084000 

Description:  

 

Data Set Name: ROGERS C-AZUSA CA-FLOW-ANNUAL PEAK 

DSS File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Kagel.dss 

DSS Pathname: /ROGERS C/AZUSA CA/FLOW-ANNUAL PEAK/01jan1900/IR-

CENTURY/USGS/ 

 

Report File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Bulletin17bResults\11084000\11084000.rpt 

XML File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Bulletin17bResults\11084000\11084000.xml 

 

Start Date: 

End Date: 

 

Skew Option: Use Station Skew 

Regional Skew: -Infinity 

Regional Skew MSE: -Infinity 

 

Plotting Position Type: Median 

 

Upper Confidence Level: 0.05 

Lower Confidence Level: 0.95 

 

Display ordinate values using 1 digits in fraction part of value 

 

--- End of Input Data --- 

 

 

---------------------- 

<< Low Outlier Test >> 

---------------------- 

 Based on 45 events, 10 percent outlier test deviate K(N) = 2.727 

                           Computed low outlier test value = 3.84 

 

             0 low outlier(s) identified below test value of 3.84 

 

----------------------- 

<< High Outlier Test >> 

----------------------- 

 Based on 45 events, 10 percent outlier test deviate K(N) = 2.727 

                      Computed high outlier test value = 9,742.89 

 

        0 high outlier(s) identified above test value of 9,742.89 

 

 

 

 



--- Final Results --- 

 

<< Plotting Positions >> 

ROGERS C-AZUSA CA-FLOW-ANNUAL PEAK 

-------------------------------------------------------------------- 

|     Events Analyzed       |            Ordered Events            | 

|                     FLOW  |          Water        FLOW   Median  | 

| Day Mon Year         CFS  |  Rank     Year         CFS  Plot Pos | 

|---------------------------|--------------------------------------| 

|  10 Mar 1918       332.0  |    1      1959     2,400.0    1.54   | 

|  11 Feb 1919        17.0  |    2      1938     2,070.0    3.74   | 

|  02 Mar 1920       206.0  |    3      1926     1,800.0    5.95   | 

|  14 Mar 1921       244.0  |    4      1943     1,700.0    8.15   | 

|  09 Feb 1922       576.0  |    5      1927     1,200.0   10.35   | 

|  13 Dec 1922       130.0  |    6      1952       867.0   12.56   | 

|  26 Mar 1924        28.0  |    7      1934       825.0   14.76   | 

|  04 Apr 1925       555.0  |    8      1962       700.0   16.96   | 

|  07 Apr 1926     1,800.0  |    9      1935       576.0   19.16   | 

|  16 Feb 1927     1,200.0  |   10      1922       576.0   21.37   | 

|  04 Feb 1928        64.0  |   11      1925       555.0   23.57   | 

|  10 Mar 1929        62.0  |   12      1936       520.0   25.77   | 

|  15 Mar 1930        60.0  |   13      1944       494.0   27.97   | 

|  26 Apr 1931        38.0  |   14      1956       485.0   30.18   | 

|  28 Dec 1931       296.0  |   15      1958       472.0   32.38   | 

|  19 Jan 1933       200.0  |   16      1941       408.0   34.58   | 

|  01 Jan 1934       825.0  |   17      1946       400.0   36.78   | 

|  08 Apr 1935       576.0  |   18      1918       332.0   38.99   | 

|  02 Feb 1936       520.0  |   19      1954       327.0   41.19   | 

|  31 Dec 1936       190.0  |   20      1945       300.0   43.39   | 

|  02 Mar 1938     2,070.0  |   21      1932       296.0   45.59   | 

|  19 Dec 1938       153.0  |   22      1947       271.0   47.80   | 

|  08 Jan 1940       196.0  |   23      1921       244.0   50.00   | 

|  04 Mar 1941       408.0  |   24      1920       206.0   52.20   | 

|  29 Dec 1941        32.0  |   25      1933       200.0   54.41   | 

|  23 Jan 1943     1,700.0  |   26      1940       196.0   56.61   | 

|  22 Feb 1944       494.0  |   27      1937       190.0   58.81   | 

|  02 Feb 1945       300.0  |   28      1939       153.0   61.01   | 

|  23 Dec 1945       400.0  |   29      1950       132.0   63.22   | 

|  20 Nov 1946       271.0  |   30      1923       130.0   65.42   | 

|  29 Apr 1948        13.0  |   31      1953       115.0   67.62   | 

|  20 Jan 1949        22.0  |   32      1957        90.0   69.82   | 

|  18 Dec 1949       132.0  |   33      1928        64.0   72.03   | 

|  28 Apr 1951        10.0  |   34      1929        62.0   74.23   | 

|  16 Jan 1952       867.0  |   35      1961        60.0   76.43   | 

|  01 Dec 1952       115.0  |   36      1930        60.0   78.63   | 

|  25 Jan 1954       327.0  |   37      1960        43.0   80.84   | 

|  18 Jan 1955        18.0  |   38      1931        38.0   83.04   | 

|  26 Jan 1956       485.0  |   39      1942        32.0   85.24   | 

|  13 Jan 1957        90.0  |   40      1924        28.0   87.44   | 

|  03 Apr 1958       472.0  |   41      1949        22.0   89.65   | 

|  06 Jan 1959     2,400.0  |   42      1955        18.0   91.85   | 

|  27 Apr 1960        43.0  |   43      1919        17.0   94.05   | 

|  26 Jan 1961        60.0  |   44      1948        13.0   96.26   | 

|  11 Feb 1962       700.0  |   45      1951        10.0   98.46   | 

|---------------------------|--------------------------------------| 

 

 

 



<< Skew Weighting >> 

----------------------------------------------------------------- 

Based on 45 events, mean-square error of station skew =     0.135 

Mean-square error of regional skew =                           -? 

----------------------------------------------------------------- 

 

 

<< Frequency Curve >> 

ROGERS C-AZUSA CA-FLOW-ANNUAL PEAK 

------------------------------------------------------------------- 

|  Computed    Expected   |   Percent   |    Confidence Limits    | 

|    Curve    Probability |   Chance    |        0.05        0.95 | 

|        FLOW, CFS        | Exceedance  |        FLOW, CFS        | 

|-------------------------|-------------|-------------------------| 

|     7,194.5     8,772.2 |      0.2    |    17,008.6     3,827.9 | 

|     5,222.5     6,097.5 |      0.5    |    11,622.3     2,892.4 | 

|     3,974.1     4,504.8 |      1.0    |     8,408.3     2,275.4 | 

|     2,921.4     3,219.5 |      2.0    |     5,846.7     1,734.0 | 

|     1,807.5     1,927.8 |      5.0    |     3,329.5     1,130.8 | 

|     1,157.9     1,207.0 |     10.0    |     1,985.6       756.3 | 

|       659.0       674.1 |     20.0    |     1,043.9       449.7 | 

|       207.9       207.9 |     50.0    |       298.1       145.6 | 

|        59.2        57.6 |     80.0    |        86.6        37.6 | 

|        29.5        27.9 |     90.0    |        45.5        16.9 | 

|        16.2        14.8 |     95.0    |        26.6         8.4 | 

|         5.0         4.1 |     99.0    |         9.4         2.1 | 

|-------------------------|-------------|-------------------------| 

 

 

<< Systematic Statistics >> 

ROGERS C-AZUSA CA-FLOW-ANNUAL PEAK 

---------------------------------------------------------------- 

|        Log Transform:        |                               | 

|          FLOW, CFS           |       Number of Events        | 

|------------------------------|-------------------------------| 

|  Mean                 2.287  |  Historic Events           0  | 

|  Standard Dev         0.624  |  High Outliers          0     | 

|  Station Skew        -0.301  |  Low Outliers           0     | 

|  Regional Skew          ---  |  Zero Events            0     | 

|  Weighted Skew          ---  |  Missing Events         0     | 

|  Adopted Skew        -0.301  |  Systematic Events        45  | 

|------------------------------|-------------------------------| 

 

--- End of Analytical Frequency Curve --- 



------------------------------- 

Bulletin 17B Frequency Analysis 

    14 Jan 2015   11:30 AM 

------------------------------- 

 

 

--- Input Data --- 

 

Analysis Name: 11086500 

Description:  

 

Data Set Name: LITTLE DALTON C-GLENDORA CA-FLOW-ANNUAL PEAK 

DSS File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Kagel.dss 

DSS Pathname: /LITTLE DALTON C/GLENDORA CA/FLOW-ANNUAL PEAK/01jan1900/IR-

CENTURY/USGS/ 

 

Report File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Bulletin17bResults\11086500\11086500.rpt 

XML File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Bulletin17bResults\11086500\11086500.xml 

 

Start Date: 

End Date: 

 

Skew Option: Use Station Skew 

Regional Skew: -Infinity 

Regional Skew MSE: -Infinity 

 

Plotting Position Type: Median 

 

Upper Confidence Level: 0.05 

Lower Confidence Level: 0.95 

 

Display ordinate values using 1 digits in fraction part of value 

 

--- End of Input Data --- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



--- Preliminary Results --- 

 

Note: Adopted skew equals station skew and preliminary  

frequency statistics are for the conditional frequency curve  

because of zero or missing events. 

 

<< Frequency Curve >> 

LITTLE DALTON C-GLENDORA CA-FLOW-ANNUAL PEAK 

------------------------------------------------------------------- 

|  Computed    Expected   |   Percent   |    Confidence Limits    | 

|    Curve    Probability |   Chance    |        0.05        0.95 | 

|        FLOW, CFS        | Exceedance  |        FLOW, CFS        | 

|-------------------------|-------------|-------------------------| 

|     3,058.5     4,359.3 |      0.2    |    10,462.3     1,313.4 | 

|     2,063.9     2,715.0 |      0.5    |     6,431.0       938.7 | 

|     1,480.9     1,843.3 |      1.0    |     4,270.9       705.9 | 

|     1,022.4     1,209.0 |      2.0    |     2,710.3       512.6 | 

|       577.6       643.9 |      5.0    |     1,351.7       311.3 | 

|       342.3       366.9 |     10.0    |       720.5       195.6 | 

|       178.1       184.9 |     20.0    |       333.6       107.8 | 

|        48.0        48.0 |     50.0    |        77.7        29.8 | 

|        11.9        11.4 |     80.0    |        19.6         6.4 | 

|         5.5         5.1 |     90.0    |         9.8         2.6 | 

|         2.9         2.5 |     95.0    |         5.5         1.2 | 

|         0.8         0.6 |     99.0    |         1.9         0.3 | 

|-------------------------|-------------|-------------------------| 

 

 

 

 

<< Conditional Statistics >> 

LITTLE DALTON C-GLENDORA CA-FLOW-ANNUAL PEAK 

---------------------------------------------------------------- 

|        Log Transform:        |                               | 

|          FLOW, CFS           |       Number of Events        | 

|------------------------------|-------------------------------| 

|  Mean                 1.656  |  Historic Events           0  | 

|  Standard Dev         0.700  |  High Outliers          0     | 

|  Station Skew        -0.218  |  Low Outliers           0     | 

|  Regional Skew          ---  |  Zero Events            0     | 

|  Weighted Skew          ---  |  Missing Events         1     | 

|  Adopted Skew        -0.218  |  Systematic Events        33  | 

|------------------------------|-------------------------------| 

 

<< Conditional Probability Adjusted Ordinates >> 

 

 

 

 

 

 

 

 

 

 

 

 

 



<< Frequency Curve >> 

LITTLE DALTON C-GLENDORA CA-FLOW-ANNUAL PEAK 

------------------------------------------------------------------- 

|  Computed    Expected   |   Percent   |    Confidence Limits    | 

|    Curve    Probability |   Chance    |        0.05        0.95 | 

|        FLOW, CFS        | Exceedance  |        FLOW, CFS        | 

|-------------------------|-------------|-------------------------| 

|     3,020.1         --- |      0.2    |         ---         --- | 

|     2,034.9         --- |      0.5    |         ---         --- | 

|     1,457.8         --- |      1.0    |         ---         --- | 

|     1,004.6         --- |      2.0    |         ---         --- | 

|       565.3         --- |      5.0    |         ---         --- | 

|       333.5         --- |     10.0    |         ---         --- | 

|       172.2         --- |     20.0    |         ---         --- | 

|        45.0         --- |     50.0    |         ---         --- | 

|        10.1         --- |     80.0    |         ---         --- | 

|         4.0         --- |     90.0    |         ---         --- | 

|         1.4         --- |     95.0    |         ---         --- | 

|         ---         --- |     99.0    |         ---         --- | 

|-------------------------|-------------|-------------------------| 

 

--- End of Preliminary Results --- 

 

 

---------------------- 

<< Low Outlier Test >> 

---------------------- 

 Based on 32 events, 10 percent outlier test deviate K(N) = 2.591 

                            Computed low outlier test value = 0.7 

 

              0 low outlier(s) identified below test value of 0.7 

 

Based on statistics after 0 zero events and 1 missing events were 

deleted. 

 

 

----------------------- 

<< High Outlier Test >> 

----------------------- 

 Based on 32 events, 10 percent outlier test deviate K(N) = 2.591 

                      Computed high outlier test value = 2,942.96 

 

        0 high outlier(s) identified above test value of 2,942.96 

 

 

Note: Statistics and frequency curve were modified  

using conditional probablity adjustment. 

 

 

 

 

 

 

 

 

 

 

 



--- Final Results --- 

 

<< Plotting Positions >> 

LITTLE DALTON C-GLENDORA CA-FLOW-ANNUAL PEAK 

-------------------------------------------------------------------- 

|     Events Analyzed       |            Ordered Events            | 

|                     FLOW  |          Water        FLOW   Median  | 

| Day Mon Year         CFS  |  Rank     Year         CFS  Plot Pos | 

|---------------------------|--------------------------------------| 

|  05 Jan 1939        36.0  |    1      1962     1,700.0    2.10   | 

|  07 Jan 1940        63.0  |    2      1967       325.0    5.09   | 

|  04 Mar 1941        73.0  |    3      1961       314.0    8.08   | 

|  29 Dec 1941        10.0  |    4      1966       280.0   11.08   | 

|  23 Jan 1943       182.0  |    5      1944       198.0   14.07   | 

|  22 Feb 1944       198.0  |    6      1943       182.0   17.07   | 

|  11 Nov 1944        96.0  |    7      1958       180.0   20.06   | 

|  21 Dec 1945       111.0  |    8      1956       180.0   23.05   | 

|  20 Nov 1946        57.0  |    9      1963       122.0   26.05   | 

|  03 Apr 1948         4.0  |   10      1952       118.0   29.04   | 

|  04 Mar 1949         1.9  |   11      1946       111.0   32.04   | 

|  18 Dec 1949         8.1  |   12      1945        96.0   35.03   | 

|  11 Jan 1951         5.4  |   13      1941        73.0   38.02   | 

|  16 Jan 1952       118.0  |   14      1959        64.0   41.02   | 

|  01 Dec 1952        13.0  |   15      1940        63.0   44.01   | 

|  25 Jan 1954        58.0  |   16      1965        62.0   47.01   | 

|  18 Jan 1955         4.3  |   17      1954        58.0   50.00   | 

|  26 Jan 1956       180.0  |   18      1947        57.0   52.99   | 

|  13 Jan 1957        12.0  |   19      1968        49.0   55.99   | 

|  03 Apr 1958       180.0  |   20      1939        36.0   58.98   | 

|  16 Feb 1959        64.0  |   21      1970        30.0   61.98   | 

|  08 Feb 1960         2.2  |   22      1964        28.0   64.97   | 

|  26 Jan 1961       314.0  |   23      1971        25.0   67.96   | 

|  20 Nov 1961     1,700.0  |   24      1953        13.0   70.96   | 

|  09 Feb 1963       122.0  |   25      1957        12.0   73.95   | 

|  21 Jan 1964        28.0  |   26      1942        10.0   76.95   | 

|  09 Apr 1965        62.0  |   27      1950         8.1   79.94   | 

|  22 Nov 1965       280.0  |   28      1951         5.4   82.93   | 

|  06 Dec 1966       325.0  |   29      1955         4.3   85.93   | 

|  08 Mar 1968        49.0  |   30      1948         4.0   88.92   | 

|  25 Jan 1969         ---  |   31      1960         2.2   91.92   | 

|  04 Mar 1970        30.0  |   32      1949         1.9   94.91   | 

|  21 Dec 1970        25.0  |   33      1969         ---   97.90   | 

|---------------------------|--------------------------------------| 

 

 

 

<< Skew Weighting >> 

----------------------------------------------------------------- 

Based on 33 events, mean-square error of station skew =     0.168 

Mean-square error of regional skew =                           -? 

----------------------------------------------------------------- 

 

 

 

 

 

 

 



<< Frequency Curve >> 

LITTLE DALTON C-GLENDORA CA-FLOW-ANNUAL PEAK 

------------------------------------------------------------------- 

|  Computed    Expected   |   Percent   |    Confidence Limits    | 

|    Curve    Probability |   Chance    |        0.05        0.95 | 

|        FLOW, CFS        | Exceedance  |        FLOW, CFS        | 

|-------------------------|-------------|-------------------------| 

|     3,062.4     4,353.6 |      0.2    |    10,390.5     1,316.3 | 

|     2,046.9     2,685.7 |      0.5    |     6,323.3       932.5 | 

|     1,457.8     1,810.2 |      1.0    |     4,167.4       696.5 | 

|       998.8     1,178.6 |      2.0    |     2,624.3       502.2 | 

|       558.3       621.5 |      5.0    |     1,295.5       302.0 | 

|       328.2       351.4 |     10.0    |       685.1       188.3 | 

|       169.3       175.6 |     20.0    |       314.8       102.8 | 

|        45.0        45.0 |     50.0    |        72.6        28.1 | 

|        11.1        10.6 |     80.0    |        18.2         6.0 | 

|         5.2         4.8 |     90.0    |         9.1         2.4 | 

|         2.7         2.4 |     95.0    |         5.1         1.1 | 

|         0.8         0.6 |     99.0    |         1.7         0.2 | 

|-------------------------|-------------|-------------------------| 

 

 

<< Synthetic Statistics >> 

LITTLE DALTON C-GLENDORA CA-FLOW-ANNUAL PEAK 

---------------------------------------------------------------- 

|        Log Transform:        |                               | 

|          FLOW, CFS           |       Number of Events        | 

|------------------------------|-------------------------------| 

|  Mean                 1.630  |  Historic Events           0  | 

|  Standard Dev         0.704  |  High Outliers          0     | 

|  Station Skew        -0.202  |  Low Outliers           0     | 

|  Regional Skew          ---  |  Zero Events            0     | 

|  Weighted Skew          ---  |  Missing Events         1     | 

|  Adopted Skew        -0.202  |  Systematic Events        33  | 

|------------------------------|-------------------------------| 

 

--- End of Analytical Frequency Curve --- 



------------------------------- 

Bulletin 17B Frequency Analysis 

    14 Jan 2015   11:32 AM 

------------------------------- 

 

--- Input Data --- 

 

Analysis Name: 11096500 

Description:  

 

Data Set Name: LITTLE TUJUNGA C-SAN FERNANDO CA-FLOW-ANNUAL PEAK 

DSS File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Kagel.dss 

DSS Pathname: /LITTLE TUJUNGA C/SAN FERNANDO CA/FLOW-ANNUAL 

PEAK/01jan1900/IR-CENTURY/USGS/ 

 

Report File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Bulletin17bResults\11096500\11096500.rpt 

XML File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Bulletin17bResults\11096500\11096500.xml 

 

Start Date: 

End Date: 

 

Skew Option: Use Station Skew 

Regional Skew: -Infinity 

Regional Skew MSE: -Infinity 

 

Plotting Position Type: Median 

 

Upper Confidence Level: 0.05 

Lower Confidence Level: 0.95 

 

Display ordinate values using 1 digits in fraction part of value 

 

--- End of Input Data --- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



--- Preliminary Results --- 

 

Note: Adopted skew equals station skew and preliminary  

frequency statistics are for the conditional frequency curve  

because of zero or missing events. 

 

<< Frequency Curve >> 

LITTLE TUJUNGA C-SAN FERNANDO CA-FLOW-ANNUAL PEAK 

------------------------------------------------------------------- 

|  Computed    Expected   |   Percent   |    Confidence Limits    | 

|    Curve    Probability |   Chance    |        0.05        0.95 | 

|        FLOW, CFS        | Exceedance  |        FLOW, CFS        | 

|-------------------------|-------------|-------------------------| 

|    12,465.5    14,198.0 |      0.2    |    32,777.2     6,060.9 | 

|     9,975.4    11,139.3 |      0.5    |    25,191.2     4,977.5 | 

|     8,114.9     8,941.3 |      1.0    |    19,753.2     4,144.8 | 

|     6,318.0     6,850.5 |      2.0    |    14,722.5     3,316.6 | 

|     4,122.1     4,380.8 |      5.0    |     8,941.5     2,260.9 | 

|     2,668.7     2,781.8 |     10.0    |     5,406.2     1,523.7 | 

|     1,463.3     1,499.8 |     20.0    |     2,724.0       874.4 | 

|       362.9       362.9 |     50.0    |       593.8       225.3 | 

|        63.5        60.8 |     80.0    |       105.4        34.7 | 

|        22.0        20.1 |     90.0    |        39.7        10.4 | 

|         8.5         7.3 |     95.0    |        16.9         3.4 | 

|         1.2         0.8 |     99.0    |         3.0         0.3 | 

|-------------------------|-------------|-------------------------| 

 

<< Conditional Statistics >> 

LITTLE TUJUNGA C-SAN FERNANDO CA-FLOW-ANNUAL PEAK 

---------------------------------------------------------------- 

|        Log Transform:        |                               | 

|          FLOW, CFS           |       Number of Events        | 

|------------------------------|-------------------------------| 

|  Mean                 2.453  |  Historic Events           0  | 

|  Standard Dev         0.831  |  High Outliers          0     | 

|  Station Skew        -0.775  |  Low Outliers           0     | 

|  Regional Skew          ---  |  Zero Events            2     | 

|  Weighted Skew          ---  |  Missing Events         0     | 

|  Adopted Skew        -0.775  |  Systematic Events        46  | 

|------------------------------|-------------------------------| 

 

<< Conditional Probability Adjusted Ordinates >> 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



<< Frequency Curve >> 

LITTLE TUJUNGA C-SAN FERNANDO CA-FLOW-ANNUAL PEAK 

------------------------------------------------------------------- 

|  Computed    Expected   |   Percent   |    Confidence Limits    | 

|    Curve    Probability |   Chance    |        0.05        0.95 | 

|        FLOW, CFS        | Exceedance  |        FLOW, CFS        | 

|-------------------------|-------------|-------------------------| 

|    12,337.1         --- |      0.2    |         ---         --- | 

|     9,849.0         --- |      0.5    |         ---         --- | 

|     7,991.2         --- |      1.0    |         ---         --- | 

|     6,204.4         --- |      2.0    |         ---         --- | 

|     4,016.6         --- |      5.0    |         ---         --- | 

|     2,577.4         --- |     10.0    |         ---         --- | 

|     1,393.2         --- |     20.0    |         ---         --- | 

|       325.6         --- |     50.0    |         ---         --- | 

|        45.6         --- |     80.0    |         ---         --- | 

|        10.5         --- |     90.0    |         ---         --- | 

|         0.7         --- |     95.0    |         ---         --- | 

|         ---         --- |     99.0    |         ---         --- | 

|-------------------------|-------------|-------------------------| 

--- End of Preliminary Results --- 

---------------------- 

<< Low Outlier Test >> 

---------------------- 

 Based on 44 events, 10 percent outlier test deviate K(N) = 2.719 

                           Computed low outlier test value = 1.56 

 

             1 low outlier(s) identified below test value of 1.56 

 

Based on statistics after 2 zero events and 0 missing events were 

deleted. 

 

     Statistics and frequency curve adjusted for 1 low outlier(s) 

 

 

<< Conditional Statistics >> 

LITTLE TUJUNGA C-SAN FERNANDO CA-FLOW-ANNUAL PEAK 

---------------------------------------------------------------- 

|        Log Transform:        |                               | 

|          FLOW, CFS           |       Number of Events        | 

|------------------------------|-------------------------------| 

|  Mean                 2.512  |  Historic Events           0  | 

|  Standard Dev         0.745  |  High Outliers          0     | 

|  Station Skew        -0.407  |  Low Outliers           1     | 

|  Regional Skew          ---  |  Zero Events            2     | 

|  Weighted Skew          ---  |  Missing Events         0     | 

|  Adopted Skew        -0.775  |  Systematic Events        46  | 

|------------------------------|-------------------------------| 

----------------------- 

<< High Outlier Test >> 

----------------------- 

  Based on 43 events, 10 percent outlier test deviate K(N) = 2.71 

                     Computed high outlier test value = 33,988.43 

 

       0 high outlier(s) identified above test value of 33,988.43 

 

Note: Statistics and frequency curve were modified  

using conditional probablity adjustment. 



 

--- Final Results --- 

 

<< Plotting Positions >> 

LITTLE TUJUNGA C-SAN FERNANDO CA-FLOW-ANNUAL PEAK 

-------------------------------------------------------------------- 

|     Events Analyzed       |            Ordered Events            | 

|                     FLOW  |          Water        FLOW   Median  | 

| Day Mon Year         CFS  |  Rank     Year         CFS  Plot Pos | 

|---------------------------|--------------------------------------| 

|  31 Dec 1913     4,100.0  |    1      1938     8,500.0    1.51   | 

|  30 Nov 1928         0.0  |    2      1944     4,220.0    3.66   | 

|  30 Nov 1929         0.0  |    3      1914     4,100.0    5.82   | 

|  04 Feb 1931        30.0  |    4      1943     3,700.0    7.97   | 

|  09 Feb 1932       660.0  |    5      1952     2,110.0   10.13   | 

|  19 Jan 1933       450.0  |    6      1940     2,090.0   12.28   | 

|  01 Jan 1934     1,360.0  |    7      1962     1,630.0   14.44   | 

|  13 Dec 1934        89.0  |    8      1973     1,570.0   16.59   | 

|  02 Feb 1936       653.0  |    9      1969     1,420.0   18.75   | 

|  14 Feb 1937       964.0  |   10      1934     1,360.0   20.91   | 

|  02 Mar 1938     8,500.0  |   11      1941     1,310.0   23.06   | 

|  09 Mar 1939       175.0  |   12      1966     1,300.0   25.22   | 

|  08 Jan 1940     2,090.0  |   13      1937       964.0   27.37   | 

|  04 Mar 1941     1,310.0  |   14      1967       901.0   29.53   | 

|  28 Dec 1941       198.0  |   15      1972       762.0   31.68   | 

|  23 Jan 1943     3,700.0  |   16      1932       660.0   33.84   | 

|  22 Feb 1944     4,220.0  |   17      1936       653.0   35.99   | 

|  11 Nov 1944       244.0  |   18      1971       569.0   38.15   | 

|  30 Mar 1946       156.0  |   19      1958       559.0   40.30   | 

|  20 Nov 1946       200.0  |   20      1933       450.0   42.46   | 

|  24 Mar 1948        16.0  |   21      1956       445.0   44.61   | 

|  19 May 1949         0.9  |   22      1970       353.0   46.77   | 

|  18 Dec 1949         9.8  |   23      1961       266.0   48.92   | 

|  11 Jan 1951        13.0  |   24      1964       256.0   51.08   | 

|  16 Jan 1952     2,110.0  |   25      1945       244.0   53.23   | 

|  01 Dec 1952       138.0  |   26      1965       223.0   55.39   | 

|  13 Feb 1954       198.0  |   27      1947       200.0   57.54   | 

|  18 Jan 1955        35.0  |   28      1954       198.0   59.70   | 

|  26 Jan 1956       445.0  |   29      1942       198.0   61.85   | 

|  28 Feb 1957       112.0  |   30      1939       175.0   64.01   | 

|  03 Apr 1958       559.0  |   31      1946       156.0   66.16   | 

|  06 Jan 1959        84.0  |   32      1953       138.0   68.32   | 

|  01 Feb 1960         6.7  |   33      1968       112.0   70.47   | 

|  05 Nov 1960       266.0  |   34      1957       112.0   72.63   | 

|  11 Feb 1962     1,630.0  |   35      1935        89.0   74.78   | 

|  10 Feb 1963        52.0  |   36      1959        84.0   76.94   | 

|  22 Jan 1964       256.0  |   37      1963        52.0   79.09   | 

|  09 Apr 1965       223.0  |   38      1955        35.0   81.25   | 

|  22 Nov 1965     1,300.0  |   39      1931        30.0   83.41   | 

|  06 Dec 1966       901.0  |   40      1948        16.0   85.56   | 

|  19 Nov 1967       112.0  |   41      1951        13.0   87.72   | 

|  25 Feb 1969     1,420.0  |   42      1950         9.8   89.87   | 

|  28 Feb 1970       353.0  |   43      1960         6.7   92.03   | 

|  29 Nov 1970       569.0  |   44      1949         0.9*  94.18   | 

|  25 Dec 1971       762.0  |   45      1930         0.0   96.34   | 

|  11 Feb 1973     1,570.0  |   46      1929         0.0   98.49   | 

|---------------------------|--------------------------------------| 

                                                        * Outlier 



<< Skew Weighting >> 

----------------------------------------------------------------- 

Based on 46 events, mean-square error of station skew =     0.143 

Mean-square error of regional skew =                           -? 

----------------------------------------------------------------- 

 

 

<< Frequency Curve >> 

LITTLE TUJUNGA C-SAN FERNANDO CA-FLOW-ANNUAL PEAK 

------------------------------------------------------------------- 

|  Computed    Expected   |   Percent   |    Confidence Limits    | 

|    Curve    Probability |   Chance    |        0.05        0.95 | 

|        FLOW, CFS        | Exceedance  |        FLOW, CFS        | 

|-------------------------|-------------|-------------------------| 

|    19,338.4    23,739.0 |      0.2    |    53,109.9     9,163.1 | 

|    13,698.0    16,121.7 |      0.5    |    35,308.6     6,769.0 | 

|    10,155.6    11,613.6 |      1.0    |    24,803.0     5,199.4 | 

|     7,210.8     8,014.5 |      2.0    |    16,580.5     3,838.7 | 

|     4,182.0     4,494.5 |      5.0    |     8,772.0     2,359.5 | 

|     2,495.8     2,616.2 |     10.0    |     4,827.7     1,478.9 | 

|     1,281.3     1,315.2 |     20.0    |     2,259.9       798.9 | 

|       313.6       313.6 |     50.0    |       490.0       202.3 | 

|        64.1        61.9 |     80.0    |       102.4        36.7 | 

|        26.0        24.2 |     90.0    |        44.5        13.1 | 

|        11.8        10.5 |     95.0    |        21.9         5.2 | 

|         2.5         1.9 |     99.0    |         5.5         0.8 | 

|-------------------------|-------------|-------------------------| 

 

 

<< Synthetic Statistics >> 

LITTLE TUJUNGA C-SAN FERNANDO CA-FLOW-ANNUAL PEAK 

---------------------------------------------------------------- 

|        Log Transform:        |                               | 

|          FLOW, CFS           |       Number of Events        | 

|------------------------------|-------------------------------| 

|  Mean                 2.441  |  Historic Events           0  | 

|  Standard Dev         0.779  |  High Outliers          0     | 

|  Station Skew        -0.426  |  Low Outliers           1     | 

|  Regional Skew          ---  |  Zero Events            2     | 

|  Weighted Skew          ---  |  Missing Events         0     | 

|  Adopted Skew        -0.426  |  Systematic Events        46  | 

|------------------------------|-------------------------------| 

 

--- End of Analytical Frequency Curve --- 



------------------------------- 

Bulletin 17B Frequency Analysis 

    14 Jan 2015   02:10 PM 

------------------------------- 

 

 

--- Input Data --- 

 

Analysis Name: 11098000 

Description:  

 

Data Set Name: ARROYO SECO-PASADENA CA-FLOW-ANNUAL PEAK 

DSS File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Kagel.dss 

DSS Pathname: /ARROYO SECO/PASADENA CA/FLOW-ANNUAL PEAK/01jan1900/IR-

CENTURY/USGS/ 

 

Report File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Bulletin17bResults\11098000\11098000.rpt 

XML File Name: C:\Users\wbreakwell\Desktop\Weiwei\Kagel Canyon\HEC 

SSP\Kagel\Bulletin17bResults\11098000\11098000.xml 

 

Start Date: 

End Date: 

 

Skew Option: Use Station Skew 

Regional Skew: -Infinity 

Regional Skew MSE: -Infinity 

 

Plotting Position Type: Median 

 

Upper Confidence Level: 0.05 

Lower Confidence Level: 0.95 

 

Display ordinate values using 1 digits in fraction part of value 

 

--- End of Input Data --- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



--- Preliminary Results --- 

 

Note: Adopted skew equals station skew and preliminary  

frequency statistics are for the conditional frequency curve  

because of zero or missing events. 

 

 

<< Frequency Curve >> 

ARROYO SECO-PASADENA CA-FLOW-ANNUAL PEAK 

------------------------------------------------------------------- 

|  Computed    Expected   |   Percent   |    Confidence Limits    | 

|    Curve    Probability |   Chance    |        0.05        0.95 | 

|        FLOW, CFS        | Exceedance  |        FLOW, CFS        | 

|-------------------------|-------------|-------------------------| 

|    16,217.1    17,549.4 |      0.2    |    27,471.4    10,553.5 | 

|    12,086.4    12,866.6 |      0.5    |    19,786.7     8,071.8 | 

|     9,383.9     9,877.8 |      1.0    |    14,926.7     6,404.4 | 

|     7,038.6     7,327.9 |      2.0    |    10,844.9     4,919.5 | 

|     4,472.4     4,596.0 |      5.0    |     6,568.4     3,238.1 | 

|     2,922.0     2,974.5 |     10.0    |     4,116.6     2,179.3 | 

|     1,694.7     1,711.5 |     20.0    |     2,279.4     1,303.9 | 

|       545.0       545.0 |     50.0    |       692.7       429.9 | 

|       154.6       152.6 |     80.0    |       200.4       115.4 | 

|        76.0        74.1 |     90.0    |       102.6        53.4 | 

|        41.1        39.4 |     95.0    |        58.1        27.1 | 

|        12.1        11.0 |     99.0    |        19.1         7.0 | 

|-------------------------|-------------|-------------------------| 

 

 

<< Conditional Statistics >> 

ARROYO SECO-PASADENA CA-FLOW-ANNUAL PEAK 

---------------------------------------------------------------- 

|        Log Transform:        |                               | 

|          FLOW, CFS           |       Number of Events        | 

|------------------------------|-------------------------------| 

|  Mean                 2.698  |  Historic Events           0  | 

|  Standard Dev         0.622  |  High Outliers          0     | 

|  Station Skew        -0.372  |  Low Outliers           0     | 

|  Regional Skew          ---  |  Zero Events            0     | 

|  Weighted Skew          ---  |  Missing Events         1     | 

|  Adopted Skew        -0.372  |  Systematic Events       100  | 

|------------------------------|-------------------------------| 

 

<< Conditional Probability Adjusted Ordinates >> 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



<< Frequency Curve >> 

ARROYO SECO-PASADENA CA-FLOW-ANNUAL PEAK 

------------------------------------------------------------------- 

|  Computed    Expected   |   Percent   |    Confidence Limits    | 

|    Curve    Probability |   Chance    |        0.05        0.95 | 

|        FLOW, CFS        | Exceedance  |        FLOW, CFS        | 

|-------------------------|-------------|-------------------------| 

|    16,167.2         --- |      0.2    |         ---         --- | 

|    12,043.8         --- |      0.5    |         ---         --- | 

|     9,346.6         --- |      1.0    |         ---         --- | 

|     7,006.9         --- |      2.0    |         ---         --- | 

|     4,446.9         --- |      5.0    |         ---         --- | 

|     2,901.4         --- |     10.0    |         ---         --- | 

|     1,678.9         --- |     20.0    |         ---         --- | 

|       535.2         --- |     50.0    |         ---         --- | 

|       147.5         --- |     80.0    |         ---         --- | 

|        69.4         --- |     90.0    |         ---         --- | 

|        34.5         --- |     95.0    |         ---         --- | 

|         ---         --- |     99.0    |         ---         --- | 

|-------------------------|-------------|-------------------------| 

 

--- End of Preliminary Results --- 

 

 

---------------------- 

<< Low Outlier Test >> 

---------------------- 

 Based on 99 events, 10 percent outlier test deviate K(N) = 3.014 

                           Computed low outlier test value = 6.67 

 

             0 low outlier(s) identified below test value of 6.67 

 

Based on statistics after 0 zero events and 1 missing events were 

deleted. 

 

 

----------------------- 

<< High Outlier Test >> 

----------------------- 

 Based on 99 events, 10 percent outlier test deviate K(N) = 3.014 

                     Computed high outlier test value = 37,285.21 

 

       0 high outlier(s) identified above test value of 37,285.21 

 

 

Note: Statistics and frequency curve were modified  

using conditional probablity adjustment. 

 

 

 

 

 

 

 

 

 

 

 



--- Final Results --- 

 

<< Plotting Positions >> 

ARROYO SECO-PASADENA CA-FLOW-ANNUAL PEAK 

-------------------------------------------------------------------- 

|     Events Analyzed       |            Ordered Events            | 

|                     FLOW  |          Water        FLOW   Median  | 

| Day Mon Year         CFS  |  Rank     Year         CFS  Plot Pos | 

|---------------------------|--------------------------------------| 

|  20 Feb 1914     5,800.0  |    1      1938     8,620.0    0.70   | 

|  03 Feb 1915       634.0  |    2      1969     8,540.0    1.69   | 

|  17 Jan 1916     3,150.0  |    3      1914     5,800.0    2.69   | 

|  24 Dec 1916       760.0  |    4      1943     5,660.0    3.69   | 

|  10 Mar 1918       570.0  |    5      1978     5,360.0    4.68   | 

|  11 Feb 1919        92.0  |    6      2010     4,620.0    5.68   | 

|  02 Mar 1920       450.0  |    7      1998     4,380.0    6.67   | 

|  13 Mar 1921       650.0  |    8      1973     3,740.0    7.67   | 

|  19 Dec 1921     2,800.0  |    9      2005     3,540.0    8.67   | 

|  13 Dec 1922       370.0  |   10      1966     3,160.0    9.66   | 

|  26 Mar 1924        81.0  |   11      1916     3,150.0   10.66   | 

|  04 Apr 1925       210.0  |   12      1980     3,080.0   11.65   | 

|  07 Apr 1926     1,450.0  |   13      1922     2,800.0   12.65   | 

|  16 Feb 1927     1,400.0  |   14      1983     2,640.0   13.65   | 

|  04 Feb 1928       298.0  |   15      2011     2,260.0   14.64   | 

|  04 Apr 1929       155.0  |   16      1935     2,000.0   15.64   | 

|  03 May 1930       143.0  |   17      1944     1,800.0   16.63   | 

|  03 Feb 1931       151.0  |   18      1995     1,730.0   17.63   | 

|  28 Dec 1931       480.0  |   19      1968     1,720.0   18.63   | 

|  19 Jan 1933         ---  |   20      1993     1,710.0   19.62   | 

|  01 Jan 1934       950.0  |   21      1992     1,710.0   20.62   | 

|  17 Oct 1934     2,000.0  |   22      1967     1,530.0   21.61   | 

|  12 Feb 1936       706.0  |   23      1962     1,500.0   22.61   | 

|  06 Feb 1937       640.0  |   24      1926     1,450.0   23.61   | 

|  02 Mar 1938     8,620.0  |   25      1927     1,400.0   24.60   | 

|  18 Dec 1938       375.0  |   26      1941     1,340.0   25.60   | 

|  08 Jan 1940       452.0  |   27      1971     1,330.0   26.59   | 

|  20 Feb 1941     1,340.0  |   28      1945     1,210.0   27.59   | 

|  10 Dec 1941       146.0  |   29      2006     1,120.0   28.59   | 

|  23 Jan 1943     5,660.0  |   30      1952     1,090.0   29.58   | 

|  22 Feb 1944     1,800.0  |   31      1934       950.0   30.58   | 

|  11 Nov 1944     1,210.0  |   32      1991       921.0   31.57   | 

|  30 Mar 1946       680.0  |   33      2008       892.0   32.57   | 

|  25 Dec 1946       600.0  |   34      1956       815.0   33.57   | 

|  29 Apr 1948        45.0  |   35      1961       769.0   34.56   | 

|  20 Jan 1949        35.0  |   36      1917       760.0   35.56   | 

|  10 Nov 1949       150.0  |   37      1958       715.0   36.55   | 

|  29 Apr 1951        12.0  |   38      1936       706.0   37.55   | 

|  16 Jan 1952     1,090.0  |   39      2004       705.0   38.55   | 

|  02 Dec 1952        49.0  |   40      1946       680.0   39.54   | 

|  24 Jan 1954       571.0  |   41      1970       668.0   40.54   | 

|  30 Apr 1955       107.0  |   42      1921       650.0   41.53   | 

|  26 Jan 1956       815.0  |   43      1937       640.0   42.53   | 

|  23 Feb 1957       158.0  |   44      1915       634.0   43.53   | 

|  03 Apr 1958       715.0  |   45      1981       627.0   44.52   | 

|  16 Feb 1959       351.0  |   46      1982       615.0   45.52   | 

|  12 Jan 1960       170.0  |   47      1947       600.0   46.51   | 

|  06 Nov 1960       769.0  |   48      1976       590.0   47.51   | 

|  11 Feb 1962     1,500.0  |   49      1996       584.0   48.51   | 



|  09 Feb 1963       464.0  |   50      1954       571.0   49.50   | 

|  21 Jan 1964       182.0  |   51      1918       570.0   50.50   | 

|  09 Apr 1965       194.0  |   52      1997       569.0   51.49   | 

|  22 Nov 1965     3,160.0  |   53      1975       535.0   52.49   | 

|  06 Dec 1966     1,530.0  |   54      2000       509.0   53.49   | 

|  19 Nov 1967     1,720.0  |   55      1932       480.0   54.48   | 

|  25 Jan 1969     8,540.0  |   56      1963       464.0   55.48   | 

|  28 Feb 1970       668.0  |   57      1988       457.0   56.47   | 

|  29 Nov 1970     1,330.0  |   58      1940       452.0   57.47   | 

|  24 Dec 1971       222.0  |   59      1920       450.0   58.47   | 

|  11 Feb 1973     3,740.0  |   60      2003       433.0   59.46   | 

|  08 Mar 1974       390.0  |   61      1974       390.0   60.46   | 

|  06 Mar 1975       535.0  |   62      1939       375.0   61.45   | 

|  09 Feb 1976       590.0  |   63      1923       370.0   62.45   | 

|  09 May 1977       230.0  |   64      1959       351.0   63.45   | 

|  04 Mar 1978     5,360.0  |   65      2001       348.0   64.44   | 

|  21 Feb 1979       193.0  |   66      1928       298.0   65.44   | 

|  16 Feb 1980     3,080.0  |   67      2009       270.0   66.43   | 

|  29 Jan 1981       627.0  |   68      1977       230.0   67.43   | 

|  17 Mar 1982       615.0  |   69      2012       227.0   68.43   | 

|  02 Mar 1983     2,640.0  |   70      1972       222.0   69.42   | 

|  25 Dec 1983       217.0  |   71      1984       217.0   70.42   | 

|  16 Dec 1984       139.0  |   72      1986       213.0   71.41   | 

|  30 Jan 1986       213.0  |   73      1925       210.0   72.41   | 

|  05 Jan 1987        13.0  |   74      1965       194.0   73.41   | 

|  29 Feb 1988       457.0  |   75      1979       193.0   74.40   | 

|  16 Dec 1988       155.0  |   76      1964       182.0   75.40   | 

|  17 Feb 1990       163.0  |   77      1960       170.0   76.39   | 

|  01 Mar 1991       921.0  |   78      1990       163.0   77.39   | 

|  11 Feb 1992     1,710.0  |   79      1957       158.0   78.39   | 

|  17 Jan 1993     1,710.0  |   80      1989       155.0   79.38   | 

|  07 Feb 1994       129.0  |   81      1929       155.0   80.38   | 

|  10 Jan 1995     1,730.0  |   82      1931       151.0   81.37   | 

|  21 Feb 1996       584.0  |   83      1950       150.0   82.37   | 

|  22 Dec 1996       569.0  |   84      1942       146.0   83.37   | 

|  23 Feb 1998     4,380.0  |   85      1930       143.0   84.36   | 

|  09 Feb 1999        62.0  |   86      1985       139.0   85.36   | 

|  20 Feb 2000       509.0  |   87      1994       129.0   86.35   | 

|  13 Feb 2001       348.0  |   88      1955       107.0   87.35   | 

|  28 Jan 2002        41.0  |   89      1919        92.0   88.35   | 

|  12 Feb 2003       433.0  |   90      1924        81.0   89.34   | 

|  26 Feb 2004       705.0  |   91      1999        62.0   90.34   | 

|  09 Jan 2005     3,540.0  |   92      1953        49.0   91.33   | 

|  02 Jan 2006     1,120.0  |   93      1948        45.0   92.33   | 

|  27 Feb 2007        12.0  |   94      2002        41.0   93.33   | 

|  28 Jan 2008       892.0  |   95      1949        35.0   94.32   | 

|  06 Feb 2009       270.0  |   96      2013        30.0   95.32   | 

|  06 Feb 2010     4,620.0  |   97      1987        13.0   96.31   | 

|  22 Dec 2010     2,260.0  |   98      2007        12.0   97.31   | 

|  17 Mar 2012       227.0  |   99      1951        12.0   98.31   | 

|  11 Oct 2012        30.0  |  100      1933         ---   99.30   | 

|---------------------------|--------------------------------------| 

 

 

 

 

 

 



<< Skew Weighting >> 

----------------------------------------------------------------- 

Based on 100 events, mean-square error of station skew =     0.07 

Mean-square error of regional skew =                           -? 

----------------------------------------------------------------- 

 

 

<< Frequency Curve >> 

ARROYO SECO-PASADENA CA-FLOW-ANNUAL PEAK 

------------------------------------------------------------------- 

|  Computed    Expected   |   Percent   |    Confidence Limits    | 

|    Curve    Probability |   Chance    |        0.05        0.95 | 

|        FLOW, CFS        | Exceedance  |        FLOW, CFS        | 

|-------------------------|-------------|-------------------------| 

|    16,384.0    17,760.4 |      0.2    |    27,707.1    10,675.5 | 

|    12,110.4    12,906.4 |      0.5    |    19,775.3     8,103.9 | 

|     9,346.6     9,845.2 |      1.0    |    14,820.4     6,394.8 | 

|     6,971.3     7,260.5 |      2.0    |    10,701.6     4,886.9 | 

|     4,400.5     4,522.4 |      5.0    |     6,435.5     3,197.0 | 

|     2,863.8     2,915.2 |     10.0    |     4,016.7     2,143.8 | 

|     1,657.3     1,673.6 |     20.0    |     2,219.3     1,279.8 | 

|       535.2       535.2 |     50.0    |       677.8       423.5 | 

|       154.2       152.3 |     80.0    |       199.2       115.6 | 

|        76.8        74.9 |     90.0    |       103.3        54.2 | 

|        42.1        40.5 |     95.0    |        59.2        28.0 | 

|        12.8        11.7 |     99.0    |        20.0         7.5 | 

|-------------------------|-------------|-------------------------| 

 

 

<< Synthetic Statistics >> 

ARROYO SECO-PASADENA CA-FLOW-ANNUAL PEAK 

---------------------------------------------------------------- 

|        Log Transform:        |                               | 

|          FLOW, CFS           |       Number of Events        | 

|------------------------------|-------------------------------| 

|  Mean                 2.694  |  Historic Events           0  | 

|  Standard Dev         0.616  |  High Outliers          0     | 

|  Station Skew        -0.341  |  Low Outliers           0     | 

|  Regional Skew          ---  |  Zero Events            0     | 

|  Weighted Skew          ---  |  Missing Events         1     | 

|  Adopted Skew        -0.341  |  Systematic Events       100  | 

|------------------------------|-------------------------------| 

 

--- End of Analytical Frequency Curve --- 
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Appendix D – 

Kagel Canyon Workmap 
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Appendix E – 

Updated Flood Profile and Encroachment Table 
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River Sta Profile W.S. Elev Prof Delta WS Top Wdth Act
1

Enc WD Flow Area Vel Total Enc Sta L Enc Sta R

(ft) (ft) (ft) (ft) (sq ft) (ft/s) (ft) (ft)

1387.3 100‐yr 1162.43 78.76 219.20 8.12

1387.3 100‐yrEncroached 1162.45 0.02 74.58 74.58 214.43 8.30 91.92 166.50

1310.7 100‐yr 1160.12 150.89 306.94 5.80

1310.7 100‐yrEncroached 1160.34 0.22 86.49 86.49 241.01 7.38 121.96 208.45

1217.8 100‐yr 1158.67 127.11 429.35 4.14

1217.8 100‐yrEncroached 1158.68 0.02 121.30 121.30 430.97 4.13 77.69 198.99

1204.8  BR U 100‐yr 1158.67 101.11 286.19 6.22

1204.8  BR U 100‐yrEncroached 1158.68 0.02 95.58 121.30 287.34 6.19 77.69 198.99

1204.8  BR D 100‐yr 1156.60 101.54 224.40 7.93

1204.8  BR D 100‐yrEncroached 1156.60 0.00 101.54 127.54 224.23 7.93 74.47 202.01

1193.8 100‐yr 1156.02 127.54 274.02 6.49

1193.8 100‐yrEncroached 1156.02 0.00 127.54 127.54 274.02 6.49 74.47 202.01

1188.1 100‐yr 1155.26 126.13 256.34 6.94

1188.1 100‐yrEncroached 1155.33 0.07 118.84 120.87 261.63 6.80 97.50 218.37

1186.1 100‐yr 1155.01 124.34 256.13 6.95

1186.1 100‐yrEncroached 1155.02 0.01 113.80 118.50 253.16 7.03 100.25 218.75

1175.7 100‐yr 1154.39 115.24 239.97 7.41

1175.7 100‐yrEncroached 1154.39 0.00 106.30 116.64 236.20 7.53 115.80 232.44

1173.7 100‐yr 1154.09 99.00 238.53 7.46

1173.7 100‐yrEncroached 1154.10 0.00 97.02 114.47 236.00 7.54 122.36 236.83

1107.5 100‐yr 1152.46 94.60 219.26 8.11

1107.5 100‐yrEncroached 1152.47 0.01 92.36 123.18 220.19 8.08 112.46 235.64

996.8 100‐yr 1148.55 48.90 169.54 10.49

996.8 100‐yrEncroached 1148.83 0.28 51.34 51.34 183.80 9.68 156.04 207.38

938.8 100‐yr 1148.61 83.11 366.27 4.86

938.8 100‐yrEncroached 1149.38 0.77 56.40 56.40 347.14 5.12 187.34 243.74

933.9   BR U 100‐yr 1148.61 83.11 260.21 6.84

933.9   BR U 100‐yrEncroached 1149.38 0.77 56.40 56.40 241.07 7.38 187.34 243.74

933.9   BR D 100‐yr 1146.01 172.27 527.89 3.37

933.9   BR D 100‐yrEncroached 1146.97 0.96 34.60 56.40 171.45 10.38 187.06 243.46

927.8 100‐yr 1145.38 74.31 207.32 8.58

927.8 100‐yrEncroached 1145.48 0.10 56.40 56.40 185.90 9.57 187.06 243.46

849.8 100‐yr 1142.93 143.70 259.67 6.85

849.8 100‐yrEncroached 1143.54 0.61 60.70 60.70 187.69 9.48 152.46 213.16

830.4 100‐yr 1142.40 171.35 291.41 6.10

Kagel Canyon Encroachment Summary Table

(Excludes River Stations without Encroachments)
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River Sta Profile W.S. Elev Prof Delta WS Top Wdth Act
1

Enc WD Flow Area Vel Total Enc Sta L Enc Sta R

(ft) (ft) (ft) (ft) (sq ft) (ft/s) (ft) (ft)

Kagel Canyon Encroachment Summary Table

(Excludes River Stations without Encroachments)

830.4 100‐yrEncroached 1143.17 0.76 60.60 60.60 194.44 9.15 168.50 229.10

828.4 100‐yr 1142.27 168.19 283.85 6.27

828.4 100‐yrEncroached 1142.89 0.62 61.29 61.29 190.81 9.32 169.88 231.17

771 100‐yr 1141.16 200.05 309.53 5.75

771 100‐yrEncroached 1142.04 0.88 57.00 57.00 203.26 8.75 181.92 238.92

769 100‐yr 1141.09 202.07 307.56 5.78

769 100‐yrEncroached 1141.66 0.57 53.14 53.14 182.11 9.77 184.54 237.68

758.6 100‐yr 1140.82 206.41 301.84 5.89

758.6 100‐yrEncroached 1141.20 0.38 46.04 46.04 171.29 10.39 177.81 223.85

667.1 100‐yr 1138.80 131.90 274.72 6.48

667.1 100‐yrEncroached 1138.81 0.01 34.26 34.26 154.32 11.53 248.05 282.31

1. Note "top width act." represents the top width of the wetted cross section, not including ineffective flow areas.  Actual mapped 

width may vary due to inclusion of ineffective flow areas and blocked obstructions.
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Appendix F – 

Updated Annotated FIRMs 
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