
CA ENGINEERING, INC. 

Planning    Engineering    Surveying 

 
 

 
 
 
 
 
 

PRELIMINARY HYDROLOGY REPORT 
 
 
FOR 
 

LOCUST AVE. DISTRIBUTUION CENTER 
 
 
2889 N LOCUST AVENUE 
RIALTO, CA 
 
CITY OF RIALTO 
 
Date: December 21, 2021 
 
 
 
 
 
 
    PLANS PREPARED UNDER THE SUPERVISION OF: 
 
 
 
 
 
            
    Fred Cornwell, P.E. - R.C.E 45591 Date 

 
 

 

 



 

 

Table	of	Contents	

1.0  INTRODUCTION ........................................................................................................................ 1 

2.0  EXISTING DRAINAGE CONDITIONS ............................................................................................ 1 

3.0  PROPOSED DRAINAGE CONDITIONS ......................................................................................... 1 

4.0  HYDROLOGICAL AND SOIL DATA ............................................................................................... 1 

5.0  HYDROLOGY RESULTS ............................................................................................................... 1 

6.0  WATER QUALITY ....................................................................................................................... 2 

7.0  FLOOD PLAIN DESIGNATION ..................................................................................................... 2 

8.0  METHODOLOGY ........................................................................................................................ 2 

9.0  HYDRAULICS ............................................................................................................................. 2 

10.0  RESULTS ................................................................................................................................... 2 

11.0  CONCLUSION ............................................................................................................................ 3 

12.0  VICINITY MAP ........................................................................................................................... 4 

13.0  SOIL AND RAINFALL DATA TABLES ............................................................................................ 5 

APPENDICES ..................................................................................................................................... 6 

APPENDIX A: EXISTING RATIONAL METHOD, 2, 25 & 100 YEAR STORM FREQUENCY OUTPUT FILES.

 ..................................................................................................................................................... 7 

APPENDIX B: PROPOSED RATIONAL METHOD, 2, 25 & 100 YEAR  STORM FREQUENCY OUTPUT 

FILES. .......................................................................................................................................... 13 

APPENDIX C: PROPOSED HYDROGRAPH  METHOD & BASIN ROUTING, 100 YEAR  STORM 

FREQUENCY OUTPUT FILE. .......................................................................................................... 26 

APPENDIX D: STORAGE VOLUME & OUTFLOW CALCULATIONS AND Ybar CALCULATIONS ......... 35 

EXHIBITS ........................................................................................................................................ 36 

EXHIBIT A: EXISTING CONDITION HYDROLOGY MAP ................................................................... 37 

EXHIBIT B: PROPOSED CONDITION HYDROLOGY MAP ................................................................ 38 

EXHIBIT C: FIRM MAP ................................................................................................................. 39 

EXHIBIT D: WQMP SITE PLAN ...................................................................................................... 40 

 







 

3 
 

11.0 CONCLUSION 

The results show that the 100 year storm will be collected and infiltrated. 
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12.0 VICINITY MAP  
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Background
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The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: San Bernardino County Southwestern Part, 
California
Survey Area Data: Version 13, Sep 13, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 1, 2018—Jun 30, 
2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

SoC Soboba gravelly loamy 
sand, 0 to 9 percent 
slopes

A 7.3 19.8%

SpC Soboba stony loamy 
sand, 2 to 9 percent 
slopes

A 29.7 80.2%

Totals for Area of Interest 37.1 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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NOAA Atlas 14, Volume 6, Version 2

Location name:
Rialto, California, USA*


Latitude:
34.1518°,
Longitude:
-117.4097°

Elevation:
1619.97 ft**

* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90%
confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.138
(0.115‑0.168)

0.183
(0.152‑0.223)

0.242
(0.200‑0.295)

0.289
(0.238‑0.355)

0.353
(0.281‑0.450)

0.403
(0.313‑0.523)

0.453
(0.343‑0.603)

0.504
(0.371‑0.692)

0.574
(0.405‑0.822)

0.629
(0.428‑0.933)

10-min 0.198
(0.165‑0.240)

0.262
(0.218‑0.319)

0.346
(0.287‑0.422)

0.414
(0.341‑0.510)

0.506
(0.402‑0.644)

0.577
(0.448‑0.750)

0.649
(0.492‑0.865)

0.723
(0.532‑0.992)

0.823
(0.581‑1.18)

0.901
(0.614‑1.34)

15-min 0.239
(0.199‑0.290)

0.317
(0.264‑0.386)

0.419
(0.347‑0.511)

0.501
(0.412‑0.616)

0.612
(0.486‑0.779)

0.698
(0.542‑0.907)

0.785
(0.595‑1.05)

0.874
(0.644‑1.20)

0.996
(0.702‑1.43)

1.09
(0.742‑1.62)

30-min 0.361
(0.300‑0.438)

0.479
(0.398‑0.582)

0.632
(0.524‑0.771)

0.757
(0.622‑0.930)

0.925
(0.734‑1.18)

1.05
(0.819‑1.37)

1.19
(0.898‑1.58)

1.32
(0.972‑1.81)

1.50
(1.06‑2.15)

1.65
(1.12‑2.44)

60-min 0.550
(0.458‑0.668)

0.730
(0.606‑0.887)

0.963
(0.798‑1.17)

1.15
(0.947‑1.42)

1.41
(1.12‑1.79)

1.61
(1.25‑2.09)

1.80
(1.37‑2.40)

2.01
(1.48‑2.76)

2.29
(1.62‑3.28)

2.51
(1.71‑3.72)

2-hr 0.832
(0.692‑1.01)

1.09
(0.905‑1.32)

1.42
(1.18‑1.73)

1.69
(1.39‑2.08)

2.05
(1.63‑2.61)

2.32
(1.81‑3.02)

2.60
(1.97‑3.47)

2.88
(2.12‑3.96)

3.27
(2.30‑4.68)

3.56
(2.42‑5.28)

3-hr 1.06
(0.885‑1.29)

1.39
(1.15‑1.68)

1.80
(1.49‑2.19)

2.13
(1.75‑2.62)

2.58
(2.05‑3.28)

2.92
(2.27‑3.79)

3.26
(2.47‑4.34)

3.61
(2.65‑4.95)

4.07
(2.87‑5.83)

4.43
(3.02‑6.57)

6-hr 1.58
(1.31‑1.91)

2.05
(1.70‑2.49)

2.65
(2.19‑3.23)

3.13
(2.57‑3.85)

3.77
(2.99‑4.79)

4.25
(3.30‑5.52)

4.73
(3.58‑6.31)

5.22
(3.84‑7.16)

5.87
(4.14‑8.40)

6.36
(4.33‑9.44)

12-hr 2.16
(1.79‑2.62)

2.81
(2.34‑3.42)

3.64
(3.02‑4.44)

4.30
(3.54‑5.29)

5.17
(4.11‑6.58)

5.82
(4.52‑7.57)

6.46
(4.90‑8.62)

7.11
(5.24‑9.76)

7.96
(5.62‑11.4)

8.61
(5.86‑12.8)

24-hr 2.94
(2.60‑3.38)

3.87
(3.42‑4.47)

5.05
(4.46‑5.85)

5.99
(5.24‑6.98)

7.21
(6.11‑8.69)

8.13
(6.74‑9.99)

9.02
(7.31‑11.4)

9.93
(7.82‑12.9)

11.1
(8.40‑15.0)

12.0
(8.77‑16.7)

2-day 3.60
(3.19‑4.15)

4.85
(4.29‑5.59)

6.45
(5.69‑7.46)

7.74
(6.77‑9.02)

9.47
(8.02‑11.4)

10.8
(8.94‑13.3)

12.1
(9.80‑15.2)

13.4
(10.6‑17.4)

15.3
(11.5‑20.6)

16.6
(12.2‑23.2)

3-day 3.86
(3.42‑4.45)

5.28
(4.67‑6.09)

7.16
(6.32‑8.28)

8.71
(7.62‑10.2)

10.8
(9.18‑13.1)

12.5
(10.4‑15.4)

14.2
(11.5‑17.9)

16.0
(12.6‑20.7)

18.4
(13.9‑24.8)

20.4
(14.9‑28.4)

4-day 4.12
(3.65‑4.75)

5.70
(5.04‑6.58)

7.82
(6.89‑9.04)

9.58
(8.38‑11.2)

12.0
(10.2‑14.5)

14.0
(11.6‑17.2)

16.0
(12.9‑20.1)

18.1
(14.3‑23.4)

21.1
(15.9‑28.4)

23.4
(17.1‑32.7)

7-day 4.72
(4.18‑5.43)

6.60
(5.83‑7.61)

9.13
(8.05‑10.6)

11.2
(9.84‑13.1)

14.2
(12.0‑17.1)

16.6
(13.7‑20.4)

19.0
(15.4‑23.9)

21.6
(17.0‑28.0)

25.2
(19.1‑34.0)

28.2
(20.6‑39.3)

10-day 5.09
(4.51‑5.86)

7.16
(6.34‑8.27)

9.97
(8.80‑11.5)

12.3
(10.8‑14.4)

15.6
(13.2‑18.8)

18.3
(15.2‑22.5)

21.0
(17.0‑26.5)

24.0
(18.9‑31.0)

28.1
(21.2‑37.9)

31.4
(22.9‑43.8)

20-day 6.09
(5.39‑7.01)

8.65
(7.65‑9.98)

12.2
(10.7‑14.1)

15.2
(13.3‑17.7)

19.4
(16.4‑23.4)

22.8
(18.9‑28.0)

26.4
(21.4‑33.3)

30.3
(23.8‑39.2)

35.7
(27.0‑48.2)

40.2
(29.4‑56.1)

30-day 7.10
(6.29‑8.19)

10.1
(8.94‑11.7)

14.3
(12.6‑16.5)

17.8
(15.6‑20.8)

22.9
(19.4‑27.6)

27.0
(22.4‑33.3)

31.4
(25.5‑39.6)

36.2
(28.5‑46.8)

42.9
(32.5‑57.9)

48.5
(35.4‑67.6)

45-day 8.49
(7.52‑9.79)

12.0
(10.6‑13.9)

16.9
(14.9‑19.6)

21.2
(18.5‑24.7)

27.3
(23.1‑32.9)

32.3
(26.8‑39.7)

37.7
(30.5‑47.4)

43.5
(34.3‑56.3)

51.8
(39.2‑69.9)

58.7
(43.0‑82.0)

60-day 9.88
(8.74‑11.4)

13.9
(12.3‑16.0)

19.4
(17.1‑22.5)

24.3
(21.2‑28.3)

31.3
(26.5‑37.7)

37.0
(30.7‑45.6)

43.2
(35.0‑54.5)

50.0
(39.4‑64.7)

59.8
(45.2‑80.6)

67.9
(49.6‑94.7)

1 Precipitation frequency (PF) estimates in
this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90%
confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater
than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not
checked against probable maximum precipitation (PMP) estimates
and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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APPENDIX A: EXISTING RATIONAL METHOD, 2, 25 & 100 YEAR STORM FREQUENCY 
OUTPUT FILES.  
 
____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1420 
 
                            Analysis prepared by: 
 
                                CA Engineering                                
                         13821 Newport Ave., Ste 110                          
                              Tustin, Ca. 92780                               
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * EXISTING CONDITION                                                       * 
 * 2 YR STORM                                                               * 
 *                                                                          * 
  ************************************************************************** 
 
   FILE NAME: 251-55EX.DAT                                       
   TIME/DATE OF STUDY: 12:18 12/16/2021 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.85 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.150 
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.800 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =    2.00   1-HOUR INTENSITY(INCH/HOUR) = 0.6957 
   SLOPE OF INTENSITY DURATION CURVE = 0.6000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) I ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
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 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   485.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1624.40  DOWNSTREAM(FEET) =   1608.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.658 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.501 
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL FAIR COVER 
   "CHAPARRAL,NARROWLEAF"     A        2.64      0.95     1.000    35   16.66 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.95 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      1.31 
   TOTAL AREA(ACRES) =      2.64   PEAK FLOW RATE(CFS) =      1.31 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   359.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1617.00  DOWNSTREAM(FEET) =   1607.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.357 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.576 
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL FAIR COVER 
   "CHAPARRAL,NARROWLEAF"     A        2.07      0.95     1.000    35   15.36 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.95 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      1.17 
   TOTAL AREA(ACRES) =      2.07   PEAK FLOW RATE(CFS) =      1.17 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        2.1  TC(MIN.) =     15.36 
   EFFECTIVE AREA(ACRES) =      2.07  AREA-AVERAGED Fm(INCH/HR)=  0.95 
   AREA-AVERAGED Fp(INCH/HR) =  0.95  AREA-AVERAGED Ap = 1.000 
   PEAK FLOW RATE(CFS)   =       1.17 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1420 
 
                            Analysis prepared by: 
 
                                CA Engineering                                
                         13821 Newport Ave., Ste 110                          
                              Tustin, Ca. 92780                               
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * EXISTING CONDITION                                                       * 
 * 25 YR STORM                                                              * 
 *                                                                          * 
  ************************************************************************** 
 
   FILE NAME: 251-55EX.DAT                                       
   TIME/DATE OF STUDY: 12:17 12/16/2021 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   25.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.85 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.150 
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.800 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =   25.00   1-HOUR INTENSITY(INCH/HOUR) = 1.3811 
   SLOPE OF INTENSITY DURATION CURVE = 0.6000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   485.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1624.40  DOWNSTREAM(FEET) =   1608.80 
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   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.658 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.980 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL FAIR COVER 
   "CHAPARRAL,NARROWLEAF"     A        2.64      0.76     1.000    55   16.66 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.76 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      5.27 
   TOTAL AREA(ACRES) =      2.64   PEAK FLOW RATE(CFS) =      5.27 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   359.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1617.00  DOWNSTREAM(FEET) =   1607.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.357 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.128 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL FAIR COVER 
   "CHAPARRAL,NARROWLEAF"     A        2.07      0.76     1.000    55   15.36 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.76 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      4.41 
   TOTAL AREA(ACRES) =      2.07   PEAK FLOW RATE(CFS) =      4.41 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        2.1  TC(MIN.) =     15.36 
   EFFECTIVE AREA(ACRES) =      2.07  AREA-AVERAGED Fm(INCH/HR)=  0.76 
   AREA-AVERAGED Fp(INCH/HR) =  0.76  AREA-AVERAGED Ap = 1.000 
   PEAK FLOW RATE(CFS)   =       4.41 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1420 
 
                            Analysis prepared by: 
 
                                CA Engineering                                
                         13821 Newport Ave., Ste 110                          
                              Tustin, Ca. 92780                               
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * EXISTING CONDITION                                                       * 
 * 100 YR STORM                                                             * 
 *                                                                          * 
  ************************************************************************** 
 
   FILE NAME: 251-55EX.DAT                                       
   TIME/DATE OF STUDY: 12:17 12/16/2021 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.85 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.150 
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.800 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) = 1.8000 
   SLOPE OF INTENSITY DURATION CURVE = 0.6000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   485.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1624.40  DOWNSTREAM(FEET) =   1608.80 
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   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.658 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.883 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL FAIR COVER 
   "CHAPARRAL,NARROWLEAF"     A        2.64      0.44     1.000    75   16.66 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.44 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      8.19 
   TOTAL AREA(ACRES) =      2.64   PEAK FLOW RATE(CFS) =      8.19 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   359.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1617.00  DOWNSTREAM(FEET) =   1607.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.357 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.077 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL FAIR COVER 
   "CHAPARRAL,NARROWLEAF"     A        2.07      0.44     1.000    75   15.36 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.44 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      6.79 
   TOTAL AREA(ACRES) =      2.07   PEAK FLOW RATE(CFS) =      6.79 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        2.1  TC(MIN.) =     15.36 
   EFFECTIVE AREA(ACRES) =      2.07  AREA-AVERAGED Fm(INCH/HR)=  0.44 
   AREA-AVERAGED Fp(INCH/HR) =  0.44  AREA-AVERAGED Ap = 1.000 
   PEAK FLOW RATE(CFS)   =       6.79 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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____________________________________________________________________________ 

APPENDIX B: PROPOSED RATIONAL METHOD, 2, 25 & 100 YEAR STORM FREQUENCY 

OUTPUT FILES. 
____________________________________________________________________________ 
____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1420 
 
                            Analysis prepared by: 
 
                                CA Engineering                                
                         13821 Newport Ave., Ste 110                          
                              Tustin, Ca. 92780                               
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * PROPOSED CONDITION                                                       * 
 * 2 YR STORM                                                               * 
 *                                                                          * 
  ************************************************************************** 
 
   FILE NAME: 251-55PR.DAT                                       
   TIME/DATE OF STUDY: 14:51 12/16/2021 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.85 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.150 
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.800 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =    2.00   1-HOUR INTENSITY(INCH/HOUR) = 0.6957 
   SLOPE OF INTENSITY DURATION CURVE = 0.6000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) I ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   927.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1623.80  DOWNSTREAM(FEET) =   1611.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.007 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.924 
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 A        2.19      1.33     0.100    17   11.01 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  1.33 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      3.53 
   TOTAL AREA(ACRES) =      2.19   PEAK FLOW RATE(CFS) =      3.53 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1606.00  DOWNSTREAM(FEET) =  1604.50 
   FLOW LENGTH(FEET) =   190.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   9.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.62 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.53 
   PIPE TRAVEL TIME(MIN.) =   0.69    Tc(MIN.) =   11.69 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1117.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   11.69 
   RAINFALL INTENSITY(INCH/HR) =   1.86 
   AREA-AVERAGED Fm(INCH/HR) =  0.13 
   AREA-AVERAGED Fp(INCH/HR) =  1.33 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       2.19 
   TOTAL STREAM AREA(ACRES) =       2.19 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.53 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   126.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1618.50  DOWNSTREAM(FEET) =   1616.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  3.090 
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   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 A        0.67      1.33     0.100    17    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  1.33 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      1.78 
   TOTAL AREA(ACRES) =      0.67   PEAK FLOW RATE(CFS) =      1.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1611.00  DOWNSTREAM(FEET) =  1604.50 
   FLOW LENGTH(FEET) =   414.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   6.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.91 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.78 
   PIPE TRAVEL TIME(MIN.) =   1.41    Tc(MIN.) =    6.41 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      3.00 =     540.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =    6.41 
   RAINFALL INTENSITY(INCH/HR) =   2.66 
   AREA-AVERAGED Fm(INCH/HR) =  0.13 
   AREA-AVERAGED Fp(INCH/HR) =  1.33 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       0.67 
   TOTAL STREAM AREA(ACRES) =       0.67 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   474.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1618.80  DOWNSTREAM(FEET) =   1606.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.456 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.431 
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 A        1.85      1.33     0.100    17    7.46 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  1.33 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      3.83 
   TOTAL AREA(ACRES) =      1.85   PEAK FLOW RATE(CFS) =      3.83 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      3.00 IS CODE =  31 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1606.80  DOWNSTREAM(FEET) =  1604.50 
   FLOW LENGTH(FEET) =    41.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.87 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.83 
   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =    7.53 
   LONGEST FLOWPATH FROM NODE      6.00 TO NODE      3.00 =     515.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 
   TIME OF CONCENTRATION(MIN.) =    7.53 
   RAINFALL INTENSITY(INCH/HR) =   2.42 
   AREA-AVERAGED Fm(INCH/HR) =  0.13 
   AREA-AVERAGED Fp(INCH/HR) =  1.33 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       1.85 
   TOTAL STREAM AREA(ACRES) =       1.85 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.83 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        3.53   11.69    1.856  1.33( 0.13) 0.10       2.2       1.00 
       2        1.78    6.41    2.663  1.33( 0.13) 0.10       0.7       4.00 
       3        3.83    7.53    2.418  1.33( 0.13) 0.10       1.9       6.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  3 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        8.23    6.41    2.663  1.33( 0.13) 0.10       3.4       4.00 
       2        8.45    7.53    2.418  1.33( 0.13) 0.10       3.9       6.00 
       3        7.63   11.69    1.856  1.33( 0.13) 0.10       4.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       8.45    Tc(MIN.) =     7.53 
   EFFECTIVE AREA(ACRES) =       3.93   AREA-AVERAGED Fm(INCH/HR) =  0.13 
   AREA-AVERAGED Fp(INCH/HR) =  1.33  AREA-AVERAGED Ap =  0.10 
   TOTAL AREA(ACRES) =        4.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1117.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        4.7  TC(MIN.) =      7.53 
   EFFECTIVE AREA(ACRES) =      3.93  AREA-AVERAGED Fm(INCH/HR)=  0.13 
   AREA-AVERAGED Fp(INCH/HR) =  1.33  AREA-AVERAGED Ap = 0.100 
   PEAK FLOW RATE(CFS)   =       8.45 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
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       1        8.23    6.41    2.663  1.33( 0.13) 0.10       3.4       4.00 
       2        8.45    7.53    2.418  1.33( 0.13) 0.10       3.9       6.00 
       3        7.63   11.69    1.856  1.33( 0.13) 0.10       4.7       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1420 
 
                            Analysis prepared by: 
 
                                CA Engineering                                
                         13821 Newport Ave., Ste 110                          
                              Tustin, Ca. 92780                               
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * PROPOSED CONDITION                                                       * 
 * 25 YR STORM                                                              * 
 *                                                                          * 
  ************************************************************************** 
 
   FILE NAME: 251-55PR.DAT                                       
   TIME/DATE OF STUDY: 14:51 12/16/2021 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   25.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.85 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.150 
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.800 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =   25.00   1-HOUR INTENSITY(INCH/HOUR) = 1.3811 
   SLOPE OF INTENSITY DURATION CURVE = 0.6000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   927.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1623.80  DOWNSTREAM(FEET) =   1611.00 
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   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.007 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.820 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 A        2.19      0.98     0.100    32   11.01 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      7.34 
   TOTAL AREA(ACRES) =      2.19   PEAK FLOW RATE(CFS) =      7.34 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1606.00  DOWNSTREAM(FEET) =  1604.50 
   FLOW LENGTH(FEET) =   190.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.47 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       7.34 
   PIPE TRAVEL TIME(MIN.) =   0.58    Tc(MIN.) =   11.59 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1117.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   11.59 
   RAINFALL INTENSITY(INCH/HR) =   3.70 
   AREA-AVERAGED Fm(INCH/HR) =  0.10 
   AREA-AVERAGED Fp(INCH/HR) =  0.98 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       2.19 
   TOTAL STREAM AREA(ACRES) =       2.19 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.34 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   126.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1618.50  DOWNSTREAM(FEET) =   1616.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  6.134 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 A        0.67      0.98     0.100    32    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      3.64 
   TOTAL AREA(ACRES) =      0.67   PEAK FLOW RATE(CFS) =      3.64 
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 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1611.00  DOWNSTREAM(FEET) =  1604.50 
   FLOW LENGTH(FEET) =   414.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.91 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.64 
   PIPE TRAVEL TIME(MIN.) =   1.17    Tc(MIN.) =    6.17 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      3.00 =     540.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =    6.17 
   RAINFALL INTENSITY(INCH/HR) =   5.41 
   AREA-AVERAGED Fm(INCH/HR) =  0.10 
   AREA-AVERAGED Fp(INCH/HR) =  0.98 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       0.67 
   TOTAL STREAM AREA(ACRES) =       0.67 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.64 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   474.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1618.80  DOWNSTREAM(FEET) =   1606.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.456 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.826 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 A        1.85      0.98     0.100    32    7.46 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      7.87 
   TOTAL AREA(ACRES) =      1.85   PEAK FLOW RATE(CFS) =      7.87 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1606.80  DOWNSTREAM(FEET) =  1604.50 
   FLOW LENGTH(FEET) =    41.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.81 
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   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       7.87 
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =    7.51 
   LONGEST FLOWPATH FROM NODE      6.00 TO NODE      3.00 =     515.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 
   TIME OF CONCENTRATION(MIN.) =    7.51 
   RAINFALL INTENSITY(INCH/HR) =   4.80 
   AREA-AVERAGED Fm(INCH/HR) =  0.10 
   AREA-AVERAGED Fp(INCH/HR) =  0.98 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       1.85 
   TOTAL STREAM AREA(ACRES) =       1.85 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.87 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        7.34   11.59    3.705  0.98( 0.10) 0.10       2.2       1.00 
       2        3.64    6.17    5.409  0.98( 0.10) 0.10       0.7       4.00 
       3        7.87    7.51    4.804  0.98( 0.10) 0.10       1.9       6.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  3 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       16.68    6.17    5.409  0.98( 0.10) 0.10       3.4       4.00 
       2       17.31    7.51    4.804  0.98( 0.10) 0.10       3.9       6.00 
       3       15.84   11.59    3.705  0.98( 0.10) 0.10       4.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      17.31    Tc(MIN.) =     7.51 
   EFFECTIVE AREA(ACRES) =       3.94   AREA-AVERAGED Fm(INCH/HR) =  0.10 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.10 
   TOTAL AREA(ACRES) =        4.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1117.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        4.7  TC(MIN.) =      7.51 
   EFFECTIVE AREA(ACRES) =      3.94  AREA-AVERAGED Fm(INCH/HR)=  0.10 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap = 0.100 
   PEAK FLOW RATE(CFS)   =      17.31 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       16.68    6.17    5.409  0.98( 0.10) 0.10       3.4       4.00 
       2       17.31    7.51    4.804  0.98( 0.10) 0.10       3.9       6.00 
       3       15.84   11.59    3.705  0.98( 0.10) 0.10       4.7       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1420 
 
                            Analysis prepared by: 
 
                                CA Engineering                                
                         13821 Newport Ave., Ste 110                          
                              Tustin, Ca. 92780                               
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * PROPOSED CONDITION                                                       * 
 * 100 YR STORM                                                             * 
 *                                                                          * 
  ************************************************************************** 
 
   FILE NAME: 251-55PR.DAT                                       
   TIME/DATE OF STUDY: 14:52 12/16/2021 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.85 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.150 
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.800 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) = 1.8000 
   SLOPE OF INTENSITY DURATION CURVE = 0.6000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   927.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1623.80  DOWNSTREAM(FEET) =   1611.00 
 



 

23 
 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.007 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.979 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 A        2.19      0.74     0.100    52   11.01 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      9.67 
   TOTAL AREA(ACRES) =      2.19   PEAK FLOW RATE(CFS) =      9.67 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1606.00  DOWNSTREAM(FEET) =  1604.50 
   FLOW LENGTH(FEET) =   190.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.91 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       9.67 
   PIPE TRAVEL TIME(MIN.) =   0.54    Tc(MIN.) =   11.54 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1117.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   11.54 
   RAINFALL INTENSITY(INCH/HR) =   4.84 
   AREA-AVERAGED Fm(INCH/HR) =  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.74 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       2.19 
   TOTAL STREAM AREA(ACRES) =       2.19 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       9.67 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   126.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1618.50  DOWNSTREAM(FEET) =   1616.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  7.994 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 A        0.67      0.74     0.100    52    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      4.78 
   TOTAL AREA(ACRES) =      0.67   PEAK FLOW RATE(CFS) =      4.78 
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 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1611.00  DOWNSTREAM(FEET) =  1604.50 
   FLOW LENGTH(FEET) =   414.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.45 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.78 
   PIPE TRAVEL TIME(MIN.) =   1.07    Tc(MIN.) =    6.07 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      3.00 =     540.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =    6.07 
   RAINFALL INTENSITY(INCH/HR) =   7.12 
   AREA-AVERAGED Fm(INCH/HR) =  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.74 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       0.67 
   TOTAL STREAM AREA(ACRES) =       0.67 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   474.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1618.80  DOWNSTREAM(FEET) =   1606.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.456 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.290 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 A        1.85      0.74     0.100    52    7.46 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =     10.35 
   TOTAL AREA(ACRES) =      1.85   PEAK FLOW RATE(CFS) =     10.35 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1606.80  DOWNSTREAM(FEET) =  1604.50 
   FLOW LENGTH(FEET) =    41.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   9.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.55 
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   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      10.35 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    7.51 
   LONGEST FLOWPATH FROM NODE      6.00 TO NODE      3.00 =     515.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 
   TIME OF CONCENTRATION(MIN.) =    7.51 
   RAINFALL INTENSITY(INCH/HR) =   6.26 
   AREA-AVERAGED Fm(INCH/HR) =  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.74 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       1.85 
   TOTAL STREAM AREA(ACRES) =       1.85 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      10.35 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        9.67   11.54    4.839  0.74( 0.07) 0.10       2.2       1.00 
       2        4.78    6.07    7.116  0.74( 0.07) 0.10       0.7       4.00 
       3       10.35    7.51    6.263  0.74( 0.07) 0.10       1.9       6.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  3 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       21.81    6.07    7.116  0.74( 0.07) 0.10       3.3       4.00 
       2       22.72    7.51    6.263  0.74( 0.07) 0.10       3.9       6.00 
       3       20.87   11.54    4.839  0.74( 0.07) 0.10       4.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      22.72    Tc(MIN.) =     7.51 
   EFFECTIVE AREA(ACRES) =       3.94   AREA-AVERAGED Fm(INCH/HR) =  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.10 
   TOTAL AREA(ACRES) =        4.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1117.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        4.7  TC(MIN.) =      7.51 
   EFFECTIVE AREA(ACRES) =      3.94  AREA-AVERAGED Fm(INCH/HR)=  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap = 0.100 
   PEAK FLOW RATE(CFS)   =      22.72 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       21.81    6.07    7.116  0.74( 0.07) 0.10       3.3       4.00 
       2       22.72    7.51    6.263  0.74( 0.07) 0.10       3.9       6.00 
       3       20.87   11.54    4.839  0.74( 0.07) 0.10       4.7       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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APPENDIX C: PROPOSED HYDROGRAPH METHOD & BASIN ROUTING, 100 YEAR 

STORM FREQUENCY OUTPUT FILE. 
____________________________________________________________________________ 
____________________________________________________________________________ 
 **************************************************************************** 
                       SMALL AREA UNIT HYDROGRAPH MODEL 
 ============================================================================ 
          (C) Copyright 1989-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1420 
 
                            Analysis prepared by: 
 
                                CA Engineering                                
                         13821 Newport Ave., Ste 110                          
                              Tustin, Ca. 92780                               
                                                                              
 
 **************************************************************************** 
 ---------------------------------------------------------------------------- 
 
  Problem Descriptions: 
   100 YEAR STORM BASIN ROUTING 
    
    
 ---------------------------------------------------------------------------- 
 
 
     RATIONAL METHOD CALIBRATION COEFFICIENT = 1.10 
     TOTAL CATCHMENT AREA(ACRES) =    4.70 
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.070 
     LOW LOSS FRACTION = 0.080 
     TIME OF CONCENTRATION(MIN.) =  7.51 
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
     USER SPECIFIED RAINFALL VALUES ARE USED 
     RETURN FREQUENCY(YEARS) = 100 
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.45 
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  1.19 
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  1.80 
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  3.26 
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  4.73 
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  9.02 
 
 ---------------------------------------------------------------------------- 
 
     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     3.58 
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =    -0.05 
 
 **************************************************************************** 
   TIME     VOLUME       Q    0.        7.5      15.0      22.5      30.0 
  (HOURS)    (AF)      (CFS) 
 ---------------------------------------------------------------------------- 
   0.10      0.0036      0.83  .Q        .         .         .         . 
   0.23      0.0122      0.84  .Q        .         .         .         . 
   0.35      0.0209      0.84  .Q        .         .         .         . 
   0.48      0.0296      0.84  .Q        .         .         .         . 
   0.60      0.0383      0.85  .Q        .         .         .         . 
   0.73      0.0471      0.85  .Q        .         .         .         . 
   0.85      0.0559      0.85  .Q        .         .         .         . 
   0.98      0.0648      0.86  .Q        .         .         .         . 
   1.11      0.0736      0.86  .Q        .         .         .         . 
   1.23      0.0826      0.86  .Q        .         .         .         . 
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   1.36      0.0916      0.87  .Q        .         .         .         . 
   1.48      0.1006      0.87  .Q        .         .         .         . 
   1.61      0.1096      0.88  .Q        .         .         .         . 
   1.73      0.1187      0.88  .Q        .         .         .         . 
   1.86      0.1279      0.89  .Q        .         .         .         . 
   1.98      0.1370      0.89  .Q        .         .         .         . 
   2.11      0.1463      0.89  .Q        .         .         .         . 
   2.23      0.1555      0.90  .Q        .         .         .         . 
   2.36      0.1649      0.90  .Q        .         .         .         . 
   2.48      0.1742      0.91  .Q        .         .         .         . 
   2.61      0.1836      0.91  .Q        .         .         .         . 
   2.73      0.1931      0.92  .Q        .         .         .         . 
   2.86      0.2026      0.92  .Q        .         .         .         . 
   2.98      0.2121      0.92  .Q        .         .         .         . 
   3.11      0.2217      0.93  .Q        .         .         .         . 
   3.23      0.2314      0.93  .Q        .         .         .         . 
   3.36      0.2411      0.94  .Q        .         .         .         . 
   3.48      0.2508      0.94  .Q        .         .         .         . 
   3.61      0.2606      0.95  .Q        .         .         .         . 
   3.73      0.2705      0.95  .Q        .         .         .         . 
   3.86      0.2804      0.96  .Q        .         .         .         . 
   3.98      0.2903      0.96  .Q        .         .         .         . 
   4.11      0.3004      0.97  .Q        .         .         .         . 
   4.23      0.3104      0.98  .Q        .         .         .         . 
   4.36      0.3206      0.98  .Q        .         .         .         . 
   4.48      0.3307      0.99  .Q        .         .         .         . 
   4.61      0.3410      0.99  .Q        .         .         .         . 
   4.73      0.3513      1.00  .Q        .         .         .         . 
   4.86      0.3617      1.01  .Q        .         .         .         . 
   4.99      0.3721      1.01  .Q        .         .         .         . 
   5.11      0.3826      1.02  .Q        .         .         .         . 
   5.24      0.3931      1.02  .Q        .         .         .         . 
   5.36      0.4038      1.03  .Q        .         .         .         . 
   5.49      0.4144      1.04  .Q        .         .         .         . 
   5.61      0.4252      1.04  .Q        .         .         .         . 
   5.74      0.4360      1.05  .Q        .         .         .         . 
   5.86      0.4469      1.06  .Q        .         .         .         . 
   5.99      0.4579      1.06  .Q        .         .         .         . 
   6.11      0.4689      1.07  .Q        .         .         .         . 
   6.24      0.4800      1.08  .Q        .         .         .         . 
   6.36      0.4912      1.09  .Q        .         .         .         . 
   6.49      0.5025      1.09  .Q        .         .         .         . 
   6.61      0.5138      1.10  .Q        .         .         .         . 
   6.74      0.5252      1.11  .Q        .         .         .         . 
   6.86      0.5367      1.12  .Q        .         .         .         . 
   6.99      0.5483      1.12  .Q        .         .         .         . 
   7.11      0.5600      1.13  .Q        .         .         .         . 
   7.24      0.5718      1.14  .Q        .         .         .         . 
   7.36      0.5836      1.15  .Q        .         .         .         . 
   7.49      0.5955      1.16  .Q        .         .         .         . 
   7.61      0.6076      1.17  .Q        .         .         .         . 
   7.74      0.6197      1.18  .Q        .         .         .         . 
   7.86      0.6319      1.19  .Q        .         .         .         . 
   7.99      0.6443      1.19  .Q        .         .         .         . 
   8.11      0.6567      1.21  .Q        .         .         .         . 
   8.24      0.6692      1.21  .Q        .         .         .         . 
   8.36      0.6819      1.23  .Q        .         .         .         . 
   8.49      0.6946      1.24  .Q        .         .         .         . 
   8.62      0.7075      1.25  .Q        .         .         .         . 
   8.74      0.7204      1.26  .Q        .         .         .         . 
   8.87      0.7335      1.27  .Q        .         .         .         . 
   8.99      0.7468      1.28  .Q        .         .         .         . 
   9.12      0.7601      1.30  .Q        .         .         .         . 
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   9.24      0.7736      1.31  .Q        .         .         .         . 
   9.37      0.7872      1.32  .Q        .         .         .         . 
   9.49      0.8009      1.33  .Q        .         .         .         . 
   9.62      0.8148      1.35  .Q        .         .         .         . 
   9.74      0.8288      1.36  .Q        .         .         .         . 
   9.87      0.8430      1.38  .Q        .         .         .         . 
   9.99      0.8573      1.39  .Q        .         .         .         . 
  10.12      0.8718      1.41  .Q        .         .         .         . 
  10.24      0.8864      1.42  .Q        .         .         .         . 
  10.37      0.9012      1.44  .Q        .         .         .         . 
  10.49      0.9162      1.45  .Q        .         .         .         . 
  10.62      0.9314      1.48  .Q        .         .         .         . 
  10.74      0.9467      1.49  .Q        .         .         .         . 
  10.87      0.9623      1.52  . Q       .         .         .         . 
  10.99      0.9780      1.53  . Q       .         .         .         . 
  11.12      0.9940      1.56  . Q       .         .         .         . 
  11.24      1.0101      1.57  . Q       .         .         .         . 
  11.37      1.0265      1.60  . Q       .         .         .         . 
  11.49      1.0431      1.61  . Q       .         .         .         . 
  11.62      1.0600      1.65  . Q       .         .         .         . 
  11.74      1.0771      1.66  . Q       .         .         .         . 
  11.87      1.0945      1.70  . Q       .         .         .         . 
  11.99      1.1122      1.72  . Q       .         .         .         . 
  12.12      1.1314      2.00  . Q       .         .         .         . 
  12.24      1.1524      2.04  . Q       .         .         .         . 
  12.37      1.1737      2.08  . Q       .         .         .         . 
  12.50      1.1954      2.11  . Q       .         .         .         . 
  12.62      1.2174      2.15  . Q       .         .         .         . 
  12.75      1.2398      2.18  . Q       .         .         .         . 
  12.87      1.2626      2.23  . Q       .         .         .         . 
  13.00      1.2858      2.26  .  Q      .         .         .         . 
  13.12      1.3094      2.31  .  Q      .         .         .         . 
  13.25      1.3335      2.34  .  Q      .         .         .         . 
  13.37      1.3581      2.41  .  Q      .         .         .         . 
  13.50      1.3832      2.45  .  Q      .         .         .         . 
  13.62      1.4089      2.52  .  Q      .         .         .         . 
  13.75      1.4352      2.56  .  Q      .         .         .         . 
  13.87      1.4621      2.65  .  Q      .         .         .         . 
  14.00      1.4898      2.70  .  Q      .         .         .         . 
  14.12      1.5183      2.82  .  Q      .         .         .         . 
  14.25      1.5478      2.88  .  Q      .         .         .         . 
  14.37      1.5782      3.00  .   Q     .         .         .         . 
  14.50      1.6096      3.07  .   Q     .         .         .         . 
  14.62      1.6422      3.23  .   Q     .         .         .         . 
  14.75      1.6761      3.32  .   Q     .         .         .         . 
  14.87      1.7114      3.52  .   Q     .         .         .         . 
  15.00      1.7484      3.64  .   Q     .         .         .         . 
  15.12      1.7875      3.92  .    Q    .         .         .         . 
  15.25      1.8289      4.08  .    Q    .         .         .         . 
  15.37      1.8734      4.53  .     Q   .         .         .         . 
  15.50      1.9245      5.33  .      Q  .         .         .         . 
  15.62      1.9836      6.10  .       Q .         .         .         . 
  15.75      2.0496      6.65  .       Q .         .         .         . 
  15.87      2.1248      7.91  .         Q         .         .         . 
  16.00      2.2185     10.19  .         .  Q      .         .         . 
  16.13      2.3898     22.94  .         .         .         Q         . 
  16.25      2.5431      6.71  .       Q .         .         .         . 
  16.38      2.6072      5.68  .      Q  .         .         .         . 
  16.50      2.6587      4.29  .    Q    .         .         .         . 
  16.63      2.7004      3.77  .    Q    .         .         .         . 
  16.75      2.7376      3.41  .   Q     .         .         .         . 
  16.88      2.7715      3.15  .   Q     .         .         .         . 
  17.00      2.8030      2.94  .  Q      .         .         .         . 
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  17.13      2.8324      2.75  .  Q      .         .         .         . 
  17.25      2.8600      2.60  .  Q      .         .         .         . 
  17.38      2.8864      2.48  .  Q      .         .         .         . 
  17.50      2.9115      2.38  .  Q      .         .         .         . 
  17.63      2.9356      2.28  .  Q      .         .         .         . 
  17.75      2.9588      2.20  . Q       .         .         .         . 
  17.88      2.9812      2.13  . Q       .         .         .         . 
  18.00      3.0029      2.06  . Q       .         .         .         . 
  18.13      3.0225      1.74  . Q       .         .         .         . 
  18.25      3.0402      1.68  . Q       .         .         .         . 
  18.38      3.0573      1.63  . Q       .         .         .         . 
  18.50      3.0739      1.58  . Q       .         .         .         . 
  18.63      3.0901      1.54  . Q       .         .         .         . 
  18.75      3.1059      1.50  . Q       .         .         .         . 
  18.88      3.1212      1.47  .Q        .         .         .         . 
  19.00      3.1362      1.43  .Q        .         .         .         . 
  19.13      3.1508      1.40  .Q        .         .         .         . 
  19.25      3.1652      1.37  .Q        .         .         .         . 
  19.38      3.1792      1.34  .Q        .         .         .         . 
  19.50      3.1929      1.31  .Q        .         .         .         . 
  19.63      3.2064      1.29  .Q        .         .         .         . 
  19.76      3.2196      1.27  .Q        .         .         .         . 
  19.88      3.2326      1.24  .Q        .         .         .         . 
  20.01      3.2453      1.22  .Q        .         .         .         . 
  20.13      3.2579      1.20  .Q        .         .         .         . 
  20.26      3.2702      1.18  .Q        .         .         .         . 
  20.38      3.2823      1.16  .Q        .         .         .         . 
  20.51      3.2943      1.15  .Q        .         .         .         . 
  20.63      3.3060      1.13  .Q        .         .         .         . 
  20.76      3.3176      1.11  .Q        .         .         .         . 
  20.88      3.3290      1.10  .Q        .         .         .         . 
  21.01      3.3403      1.08  .Q        .         .         .         . 
  21.13      3.3514      1.07  .Q        .         .         .         . 
  21.26      3.3624      1.05  .Q        .         .         .         . 
  21.38      3.3732      1.04  .Q        .         .         .         . 
  21.51      3.3839      1.03  .Q        .         .         .         . 
  21.63      3.3944      1.01  .Q        .         .         .         . 
  21.76      3.4049      1.00  .Q        .         .         .         . 
  21.88      3.4152      0.99  .Q        .         .         .         . 
  22.01      3.4254      0.98  .Q        .         .         .         . 
  22.13      3.4354      0.97  .Q        .         .         .         . 
  22.26      3.4454      0.96  .Q        .         .         .         . 
  22.38      3.4553      0.95  .Q        .         .         .         . 
  22.51      3.4650      0.94  .Q        .         .         .         . 
  22.63      3.4747      0.93  .Q        .         .         .         . 
  22.76      3.4842      0.92  .Q        .         .         .         . 
  22.88      3.4937      0.91  .Q        .         .         .         . 
  23.01      3.5030      0.90  .Q        .         .         .         . 
  23.13      3.5123      0.89  .Q        .         .         .         . 
  23.26      3.5215      0.88  .Q        .         .         .         . 
  23.38      3.5306      0.88  .Q        .         .         .         . 
  23.51      3.5396      0.87  .Q        .         .         .         . 
  23.64      3.5485      0.86  .Q        .         .         .         . 
  23.76      3.5574      0.85  .Q        .         .         .         . 
  23.89      3.5661      0.84  .Q        .         .         .         . 
  24.01      3.5748      0.84  .Q        .         .         .         . 
  24.14      3.5792      0.00  Q         .         .         .         . 
 ---------------------------------------------------------------------------- 
 
  Problem Descriptions: 
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============================================================================ 
     FLOW-THROUGH DETENTION BASIN MODEL 
 
     SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
     CONSTANT HYDROGRAPH TIME UNIT(MINUTES) =    7.510 
     DEAD STORAGE(AF) =       0.00 
     SPECIFIED DEAD STORAGE(AF) FILLED =       0.00 
     ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN =    0.00 
 
 
                    INFLOW 
                      | 
                      | 
                      | 
                      V               __effective depth 
                -------------         |   (and volume) 
                |           |    |    | 
                | detention |    |....V............. 
                |   basin   |<-->|          outflow 
                |           |    |........._________ 
                -------------    |         |   \  
                      |          | storage |     basin outlet 
                      V          ----------- 
                   OUTFLOW 
 
 
     DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
     TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES =  10 
     *BASIN-DEPTH  STORAGE    OUTFLOW  **BASIN-DEPTH  STORAGE    OUTFLOW  * 
     *   (FEET)  (ACRE-FEET)   (CFS)   **   (FEET)  (ACRE-FEET)   (CFS)   * 
     *      0.000      0.000      0.000**      1.000      0.100      1.470* 
     *      2.000      0.269      1.470**      3.000      0.485      1.470* 
     *      4.000      0.723      1.470**      5.000      0.971      1.470* 
     *      6.000      1.198      1.470**      7.000      1.411      1.470* 
     *      8.000      1.588      1.470**      9.000      1.692      1.470* 
---------------------------------------------------------------------------- 
     BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES: 
      INTERVAL   DEPTH   {S-O*DT/2}   {S+O*DT/2} 
       NUMBER   (FEET)   (ACRE-FEET)  (ACRE-FEET) 
           1     0.00       0.00000      0.00000 
           2     1.00       0.09244      0.10765 
           3     2.00       0.26097      0.27617 
           4     3.00       0.47704      0.49224 
           5     4.00       0.71543      0.73063 
           6     5.00       0.96359      0.97879 
           7     6.00       1.19086      1.20606 
           8     7.00       1.40291      1.41811 
           9     8.00       1.58083      1.59603 
          10     9.00       1.68487      1.70007 
     WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 
---------------------------------------------------------------------------- 
     DETENTION BASIN ROUTING RESULTS: 
     NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
           OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
           AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 
 
        TIME  DEAD-STORAGE  INFLOW  EFFECTIVE  OUTFLOW  EFFECTIVE 
       (HRS)   FILLED(AF)    (CFS)  DEPTH(FT)   (CFS)   VOLUME(AF) 
---------------------------------------------------------------------------- 
       0.104        0.000     0.83      0.08     0.06      0.008 
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       0.229        0.000     0.84      0.15     0.17      0.015 
       0.354        0.000     0.84      0.21     0.26      0.021 
       0.479        0.000     0.84      0.26     0.34      0.026 
       0.604        0.000     0.85      0.30     0.42      0.030 
       0.730        0.000     0.85      0.34     0.48      0.034 
       0.855        0.000     0.85      0.38     0.53      0.038 
       0.980        0.000     0.86      0.41     0.58      0.041 
       1.105        0.000     0.86      0.43     0.62      0.043 
       1.230        0.000     0.86      0.45     0.65      0.045 
       1.355        0.000     0.87      0.47     0.68      0.047 
       1.481        0.000     0.87      0.49     0.71      0.049 
       1.606        0.000     0.88      0.51     0.73      0.051 
       1.731        0.000     0.88      0.52     0.75      0.052 
       1.856        0.000     0.89      0.53     0.77      0.053 
       1.981        0.000     0.89      0.54     0.79      0.054 
       2.106        0.000     0.89      0.55     0.80      0.055 
       2.232        0.000     0.90      0.56     0.82      0.056 
       2.357        0.000     0.90      0.57     0.83      0.057 
       2.482        0.000     0.91      0.57     0.84      0.057 
       2.607        0.000     0.91      0.58     0.85      0.058 
       2.732        0.000     0.92      0.59     0.86      0.059 
       2.857        0.000     0.92      0.59     0.87      0.059 
       2.983        0.000     0.92      0.60     0.87      0.060 
       3.108        0.000     0.93      0.60     0.88      0.060 
       3.233        0.000     0.93      0.61     0.89      0.061 
       3.358        0.000     0.94      0.61     0.90      0.061 
       3.483        0.000     0.94      0.62     0.90      0.062 
       3.608        0.000     0.95      0.62     0.91      0.062 
       3.734        0.000     0.95      0.62     0.91      0.062 
       3.859        0.000     0.96      0.63     0.92      0.063 
       3.984        0.000     0.96      0.63     0.93      0.063 
       4.109        0.000     0.97      0.64     0.93      0.064 
       4.234        0.000     0.98      0.64     0.94      0.064 
       4.359        0.000     0.98      0.64     0.94      0.064 
       4.485        0.000     0.99      0.65     0.95      0.065 
       4.610        0.000     0.99      0.65     0.96      0.065 
       4.735        0.000     1.00      0.66     0.96      0.066 
       4.860        0.000     1.01      0.66     0.97      0.066 
       4.985        0.000     1.01      0.66     0.97      0.066 
       5.110        0.000     1.02      0.67     0.98      0.067 
       5.236        0.000     1.02      0.67     0.98      0.067 
       5.361        0.000     1.03      0.68     0.99      0.068 
       5.486        0.000     1.04      0.68     1.00      0.068 
       5.611        0.000     1.04      0.68     1.00      0.068 
       5.736        0.000     1.05      0.69     1.01      0.069 
       5.861        0.000     1.06      0.69     1.02      0.069 
       5.987        0.000     1.06      0.70     1.02      0.070 
       6.112        0.000     1.07      0.70     1.03      0.070 
       6.237        0.000     1.08      0.71     1.03      0.071 
       6.362        0.000     1.09      0.71     1.04      0.071 
       6.487        0.000     1.09      0.72     1.05      0.072 
       6.612        0.000     1.10      0.72     1.05      0.072 
       6.738        0.000     1.11      0.72     1.06      0.072 
       6.863        0.000     1.12      0.73     1.07      0.073 
       6.988        0.000     1.12      0.73     1.08      0.073 
       7.113        0.000     1.13      0.74     1.08      0.074 
       7.238        0.000     1.14      0.74     1.09      0.075 
       7.364        0.000     1.15      0.75     1.10      0.075 
       7.489        0.000     1.16      0.76     1.11      0.076 
       7.614        0.000     1.17      0.76     1.11      0.076 
       7.739        0.000     1.18      0.77     1.12      0.077 
       7.864        0.000     1.19      0.77     1.13      0.077 
       7.989        0.000     1.19      0.78     1.14      0.078 
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       8.115        0.000     1.21      0.78     1.15      0.078 
       8.240        0.000     1.21      0.79     1.16      0.079 
       8.365        0.000     1.23      0.80     1.17      0.080 
       8.490        0.000     1.24      0.80     1.18      0.080 
       8.615        0.000     1.25      0.81     1.19      0.081 
       8.740        0.000     1.26      0.82     1.20      0.082 
       8.865        0.000     1.27      0.82     1.21      0.082 
       8.991        0.000     1.28      0.83     1.22      0.083 
       9.116        0.000     1.30      0.84     1.23      0.084 
       9.241        0.000     1.31      0.84     1.24      0.085 
       9.366        0.000     1.32      0.85     1.25      0.085 
       9.491        0.000     1.33      0.86     1.26      0.086 
       9.616        0.000     1.35      0.87     1.27      0.087 
       9.742        0.000     1.36      0.88     1.28      0.088 
       9.867        0.000     1.38      0.89     1.29      0.089 
       9.992        0.000     1.39      0.89     1.31      0.089 
      10.117        0.000     1.41      0.90     1.32      0.090 
      10.242        0.000     1.42      0.91     1.33      0.091 
      10.367        0.000     1.44      0.92     1.35      0.092 
      10.493        0.000     1.45      0.93     1.36      0.093 
      10.618        0.000     1.48      0.94     1.38      0.094 
      10.743        0.000     1.49      0.95     1.39      0.095 
      10.868        0.000     1.52      0.96     1.41      0.096 
      10.993        0.000     1.53      0.97     1.42      0.097 
      11.118        0.000     1.56      0.99     1.44      0.099 
      11.244        0.000     1.57      1.00     1.46      0.100 
      11.369        0.000     1.60      1.01     1.47      0.101 
      11.494        0.000     1.61      1.02     1.47      0.103 
      11.619        0.000     1.65      1.03     1.47      0.104 
      11.744        0.000     1.66      1.04     1.47      0.106 
      11.870        0.000     1.70      1.05     1.47      0.109 
      11.995        0.000     1.72      1.07     1.47      0.111 
      12.120        0.000     2.00      1.10     1.47      0.117 
      12.245        0.000     2.04      1.14     1.47      0.123 
      12.370        0.000     2.08      1.17     1.47      0.129 
      12.495        0.000     2.11      1.21     1.47      0.136 
      12.620        0.000     2.15      1.25     1.47      0.143 
      12.746        0.000     2.18      1.30     1.47      0.150 
      12.871        0.000     2.23      1.34     1.47      0.158 
      12.996        0.000     2.26      1.39     1.47      0.166 
      13.121        0.000     2.31      1.44     1.47      0.175 
      13.246        0.000     2.34      1.50     1.47      0.184 
      13.372        0.000     2.41      1.56     1.47      0.194 
      13.497        0.000     2.45      1.62     1.47      0.204 
      13.622        0.000     2.52      1.68     1.47      0.215 
      13.747        0.000     2.56      1.75     1.47      0.226 
      13.872        0.000     2.65      1.82     1.47      0.238 
      13.997        0.000     2.70      1.89     1.47      0.251 
      14.122        0.000     2.82      1.98     1.47      0.265 
      14.248        0.000     2.88      2.05     1.47      0.279 
      14.373        0.000     3.00      2.12     1.47      0.295 
      14.498        0.000     3.07      2.20     1.47      0.312 
      14.623        0.000     3.23      2.28     1.47      0.330 
      14.748        0.000     3.32      2.37     1.47      0.349 
      14.873        0.000     3.52      2.47     1.47      0.370 
      14.999        0.000     3.64      2.57     1.47      0.393 
      15.124        0.000     3.92      2.69     1.47      0.418 
      15.249        0.000     4.08      2.82     1.47      0.445 
      15.374        0.000     4.53      2.96     1.47      0.477 
      15.499        0.000     5.33      3.13     1.47      0.517 
      15.624        0.000     6.10      3.34     1.47      0.565 
      15.750        0.000     6.65      3.56     1.47      0.618 
      15.875        0.000     7.91      3.84     1.47      0.685 
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      16.000        0.000    10.19      4.21     1.47      0.775 
      16.125        0.000    22.94      5.11     1.47      0.997 
      16.250        0.000     6.71      5.35     1.47      1.051 
      16.375        0.000     5.68      5.54     1.47      1.095 
      16.501        0.000     4.29      5.67     1.47      1.124 
      16.626        0.000     3.77      5.78     1.47      1.148 
      16.751        0.000     3.41      5.86     1.47      1.168 
      16.876        0.000     3.15      5.94     1.47      1.185 
      17.001        0.000     2.94      6.01     1.47      1.200 
      17.126        0.000     2.75      6.07     1.47      1.213 
      17.252        0.000     2.60      6.13     1.47      1.225 
      17.377        0.000     2.48      6.18     1.47      1.236 
      17.502        0.000     2.38      6.22     1.47      1.245 
      17.627        0.000     2.28      6.26     1.47      1.253 
      17.752        0.000     2.20      6.30     1.47      1.261 
      17.878        0.000     2.13      6.33     1.47      1.268 
      18.003        0.000     2.06      6.36     1.47      1.274 
      18.128        0.000     1.74      6.37     1.47      1.277 
      18.253        0.000     1.68      6.38     1.47      1.279 
      18.378        0.000     1.63      6.39     1.47      1.281 
      18.503        0.000     1.58      6.39     1.47      1.282 
      18.628        0.000     1.54      6.40     1.47      1.282 
      18.754        0.000     1.50      6.40     1.47      1.283 
      18.879        0.000     1.47      6.40     1.47      1.283 
      19.004        0.000     1.43      6.40     1.47      1.282 
      19.129        0.000     1.40      6.39     1.47      1.282 
      19.254        0.000     1.37      6.39     1.47      1.281 
      19.379        0.000     1.34      6.38     1.47      1.279 
      19.505        0.000     1.31      6.37     1.47      1.278 
      19.630        0.000     1.29      6.36     1.47      1.276 
      19.755        0.000     1.27      6.35     1.47      1.274 
      19.880        0.000     1.24      6.34     1.47      1.271 
      20.005        0.000     1.22      6.33     1.47      1.269 
      20.130        0.000     1.20      6.32     1.47      1.266 
      20.256        0.000     1.18      6.30     1.47      1.263 
      20.381        0.000     1.16      6.29     1.47      1.260 
      20.506        0.000     1.15      6.27     1.47      1.256 
      20.631        0.000     1.13      6.26     1.47      1.253 
      20.756        0.000     1.11      6.24     1.47      1.249 
      20.882        0.000     1.10      6.22     1.47      1.245 
      21.007        0.000     1.08      6.20     1.47      1.241 
      21.132        0.000     1.07      6.18     1.47      1.237 
      21.257        0.000     1.05      6.16     1.47      1.233 
      21.382        0.000     1.04      6.14     1.47      1.228 
      21.507        0.000     1.03      6.12     1.47      1.224 
      21.632        0.000     1.01      6.10     1.47      1.219 
      21.758        0.000     1.00      6.07     1.47      1.214 
      21.883        0.000     0.99      6.05     1.47      1.209 
      22.008        0.000     0.98      6.03     1.47      1.204 
      22.133        0.000     0.97      6.00     1.47      1.199 
      22.258        0.000     0.96      5.98     1.47      1.194 
      22.384        0.000     0.95      5.96     1.47      1.188 
      22.509        0.000     0.94      5.93     1.47      1.183 
      22.634        0.000     0.93      5.91     1.47      1.177 
      22.759        0.000     0.92      5.88     1.47      1.172 
      22.884        0.000     0.91      5.86     1.47      1.166 
      23.009        0.000     0.90      5.83     1.47      1.160 
      23.135        0.000     0.89      5.80     1.47      1.154 
      23.260        0.000     0.88      5.78     1.47      1.148 
      23.385        0.000     0.88      5.75     1.47      1.142 
      23.510        0.000     0.87      5.72     1.47      1.135 
      23.635        0.000     0.86      5.69     1.47      1.129 
      23.760        0.000     0.85      5.67     1.47      1.123 
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      23.885        0.000     0.84      5.64     1.47      1.116 
      24.011        0.000     0.84      5.61     1.47      1.110 
      24.136        0.000     0.00      5.54     1.47      1.095 
---------------------------------------------------------------------------- 
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APPENDIX D: STORAGE VOLUME & OUTFLOW CALCULATIONS AND Ybar 

CALCULATIONS 
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EXHIBITS  
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EXHIBIT A: EXISTING CONDITION HYDROLOGY MAP  
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EXHIBIT B: PROPOSED CONDITION HYDROLOGY MAP  
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EXHIBIT C: FIRM MAP  
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EXHIBIT D: WQMP SITE PLAN 

 






