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 Discussion
OVERVIEW

APN 0463-411-07 is located in Apple Valley, California, on the southwest corner of the
intersection between Quarry Road and Dachshund Avenue. This project proposes to
construct half of Dachshund Avenue along the easterly boundary of the site and half of
Tecaya Road along the southerly boundary of the site to provide access from Quarry
Road. Onsite improvements will include construction of 3 warehouse buildings, parking
lot, drive isles and drainage infrastructure.  Drainage improvements will include v
gutters, 3 infiltration basins, and underground infiltration chamber. Onsite drainage will
be delineated into 2 drainage areas, DA1 and DA2 (See Proposed Hydrology Exhibit).
DA 1A and 1B will drain to Basin 1 and overflow to Basin 2 and then overflow into the
underground infiltration chamber via a 18” pipe and riser and finally confluence with
runoff form DA1 C and discharge to the underground chambers. The DA1 total drainage
area will be 4.32 acres. DA2 is 1.51 acres and will drain to an infiltration basin (Basin 3).
Parkway drains are proposed to convey overflow from the infiltration basins and
underground infiltration chamber to Tecaya Road. The OFF drainage area is 3.38 acres
and will not be developed and will be preserved in its natural condition and continue to
drain west to the westerly property boundary. Rational method calculations will be
applied to onsite and offsite areas tributary to the project. Hydrographs will be developed
only for the area that is tributary to proposed infiltration basins or underground chambers.
The domain of analysis for hygrographs totals 5.83 acres (DA1 & 2).

The current site consists of vacant desert property with coverage of desert grasses and
shrubs typical of the desert environment. The onsite terrain drains to the southwest at a
slope of 1-2%. Offsite drainage from undeveloped land to the east (See Offsite
Hydrology Exhibit Nodes 15-17) will be intercepted by the improved half street of
Dachshund Avenue and conveyed south to the intersection of Dachshund Avenue and
Tecaya Road. Offsite flows that drain along a roadside swale on the south of Quarry
Road will be preserved and continue to flow west. Hydrologic Soil Type A can be found
throughout the immediate area. The site is bordered to the north by Quary Road, the east
by Dachshund Avenue, to the south by Tecaya Road and to the west by vacant property.
According to FEMA the site is in Zone D, which is an area where flood hazards are
undetermined but possible.

The domain of analysis for drainage mitigation will be 5.83 acres that represent DA 1 and
2. It will be demonstrated that in the proposed condition that flows are reduced to less
than 90% of existing. For Offsite analysis it will be demonstrated that flows can be safely
conveyed around the site. Mitigation facilities including the infiltration basins and
underground chamber shall be sized based on the 100-year storm event.

PURPOSE

The purpose of this report is to discuss the hydrologic characteristics of the site and
quantify the existing sites and proposed runoff quantities. Sizing of the proposed
stormwater mitigation facilities will also be included. Offsite flow will also be quantified,



and calculations provided for sizing proposed infrastructure to illustrate the offsite flow
will be conveyed around the site in safe manner.

CRITERIA

The criteria utilized in this report are set forth by the San Bernardino County Hydrology
Manual. AES software was used to perform computations.

The Preliminary Drainage Report was approved based on the drainage report
demonstrating the project provides mitigation for the 100-year peak flow. This report will
stay consistent with the prior report approval and demonstrate that the 100-year peak
flow will be reduced to less than 90% of existing.

METHODOLOGY

Rational methods were applied to estimate peak flow rates for the existing and proposed
condition. Hydrographs for DA1 were then routed through Basin 1, 2 and the
underground chamber. Basin 1 and 2 were simulated as dead storage. At the downstream
end of Basin 2 an 18” riser is proposed that will intercept 4.28 cfs during the 100-year
storm event, while allowing 3.66 cfs to overflow to the parkway drain. This was
simulated using hydrograph routing by routing the hydrograph with a 3.66 cfs outflow.
The hydrograph for DA2 was compared to the storage provided in Basin 3. The discharge
that occurred when the total volume of Basin 3 was reached was then identified to
determine the peak rate that would discharge from Basin 3.

RESULTS

Onsite rational method analysis indicates the site produces an existing 100-year peak
flow rate of 10.57 cfs. In the developed condition the 100-year peak flow is increased to
18.5 cfs.

        Table 1. Flow Summaries

In order to mitigate for increases in flow, infiltration Basin 1,2 and 3 and an underground
chamber will be constructed. The basins storage volumes are provided in Table 2. Basin



1,2 and the underground chamber will receive flow from DA1, Basin 3 will receive flow
from DA2.

The basins and underground chamber are adequate to mitigate the peak flow from the
project area significantly below the existing condition. The developed condition
combined peak flow of 18.5 cfs will be reduced to 3.76 cfs. This is a 65% reduction
compared to the existing condition. Onsite hydraulic calculations indicated onsite
drainage infrastructure is adequately sized to convey the 100-year storm event in a safe
manner.

3-foot parkway drains will be provided as overflow conveyance for the infiltration basins.
Parkway drains will discharge to Tecaya Road where flow will continue west down the
historical drainage path.

Dachshund Avenue will intercept the 11.92 cfs of offsite drainage and convey the flow
south at a depth of 0.54 feet. Hydraulic calculations indicate Dachshund Avenue ise
adequately sized to convey the 100-year storm event in a safe manner. Tecaya Road will
convey a total of 17.59 cfs at a depth of 0.57 feet. Flows that drain along Tecaya Road
will drain west and continue down the historical drainage path.

This report has clearly demonstrated how onsite and offsite flow will be managed around
and through the site. The report has clearly demonstrated developed 100-year peak flows
will be significantly reduced below 100-year existing peak flows. Furthermore, this
report has demonstrated drainage infrastructure is adequately sized to safely convey
offsite flows around the site. Calculations and exhibits accompany this discussion to
further illustrate these findings.



Reference Material



SITE

VICINITY EXHIBIT

















Rational Methods



 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1501

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * APN 0463-411-07                                                          *
 * Onsite Existing Condition                                                *
 * 100 Year Storm Event                                                     *
  **************************************************************************

   FILE NAME: 04631E.DAT
   TIME/DATE OF STUDY: 10:20 01/11/2026
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.7000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0800

   *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 0.0312 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      0.00 TO NODE      1.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   700.00
   ELEVATION DATA: UPSTREAM(FEET) =   3087.00  DOWNSTREAM(FEET) =   3074.53

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.145
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.707
   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 POOR COVER
   "GRASS"                    A        3.38      0.60     1.000    67   16.15
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.60
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      6.42
   TOTAL AREA(ACRES) =      3.38   PEAK FLOW RATE(CFS) =      6.42

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   792.00
   ELEVATION DATA: UPSTREAM(FEET) =   3084.70  DOWNSTREAM(FEET) =   3070.70

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.989
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.612
   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 POOR COVER
   "GRASS"                    A        5.83      0.60     1.000    67   16.99
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.60
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =     10.57
   TOTAL AREA(ACRES) =      5.83   PEAK FLOW RATE(CFS) =     10.57
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        5.8  TC(MIN.) =     16.99
   EFFECTIVE AREA(ACRES) =      5.83  AREA-AVERAGED Fm(INCH/HR)=  0.60
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap = 1.000
   PEAK FLOW RATE(CFS)   =      10.57
 ============================================================================



 ============================================================================
   END OF RATIONAL METHOD ANALYSIS



 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1501

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * APN 0463-411-07                                                          *
 * ONSITE and Tecaya Road DEVELOPED CONDITION                               *
 * 100 Year Storm Event                                                     *
  **************************************************************************

   FILE NAME: 04631.DAT
   TIME/DATE OF STUDY: 10:35 01/13/2026
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.7000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0800

   *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      0.00 TO NODE      1.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   700.00
   ELEVATION DATA: UPSTREAM(FEET) =   3087.00  DOWNSTREAM(FEET) =   3074.53

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.145
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.707
   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 POOR COVER
   "GRASS"                    A        3.38      0.60     1.000    67   16.15
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.60
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      6.42
   TOTAL AREA(ACRES) =      3.38   PEAK FLOW RATE(CFS) =      6.42

 ****************************************************************************
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   560.00
   ELEVATION DATA: UPSTREAM(FEET) =   3081.00  DOWNSTREAM(FEET) =   3072.78

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.888
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.111
   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        1.89      0.98     0.100    32    8.89
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA RUNOFF(CFS) =      6.83
   TOTAL AREA(ACRES) =      1.89   PEAK FLOW RATE(CFS) =      6.83

 ****************************************************************************
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   3072.78  DOWNSTREAM(FEET) =   3070.40



   CHANNEL LENGTH THRU SUBAREA(FEET) =   250.00   CHANNEL SLOPE =  0.0095
   CHANNEL FLOW THRU SUBAREA(CFS) =       6.83
   FLOW VELOCITY(FEET/SEC) =   2.22 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   1.88   Tc(MIN.) =   10.77
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     22.00 =     810.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   10.77
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.595
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL FAIR COVER
   "GRASS"                    A        0.13      0.82     1.000    50
   COMMERCIAL                 A        0.53      0.98     0.100    32
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.86
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.277
   SUBAREA AREA(ACRES) =    0.66      SUBAREA RUNOFF(CFS) =    1.99
   EFFECTIVE AREA(ACRES) =      2.55   AREA-AVERAGED Fm(INCH/HR) =  0.13
   AREA-AVERAGED Fp(INCH/HR) =  0.92  AREA-AVERAGED Ap =  0.15
   TOTAL AREA(ACRES) =        2.5       PEAK FLOW RATE(CFS) =       7.94

 ****************************************************************************
   FLOW PROCESS FROM NODE     22.00 TO NODE     31.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  3066.00  DOWNSTREAM(FEET) =  3065.50
   FLOW LENGTH(FEET) =    90.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.05
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       7.94
   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =   11.06
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     31.00 =     900.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     31.00 TO NODE     31.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   11.06
   RAINFALL INTENSITY(INCH/HR) =   3.53
   AREA-AVERAGED Fm(INCH/HR) =  0.13



   AREA-AVERAGED Fp(INCH/HR) =  0.92
   AREA-AVERAGED Ap =  0.15
   EFFECTIVE STREAM AREA(ACRES) =       2.55
   TOTAL STREAM AREA(ACRES) =       2.55
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.94

 ****************************************************************************
   FLOW PROCESS FROM NODE     30.00 TO NODE     31.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   510.00
   ELEVATION DATA: UPSTREAM(FEET) =   3078.90  DOWNSTREAM(FEET) =   3071.70

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.629
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.197
   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        1.77      0.98     0.100    32    8.63
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA RUNOFF(CFS) =      6.53
   TOTAL AREA(ACRES) =      1.77   PEAK FLOW RATE(CFS) =      6.53

 ****************************************************************************
   FLOW PROCESS FROM NODE     31.00 TO NODE     31.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    8.63
   RAINFALL INTENSITY(INCH/HR) =   4.20
   AREA-AVERAGED Fm(INCH/HR) =  0.10
   AREA-AVERAGED Fp(INCH/HR) =  0.98
   AREA-AVERAGED Ap =  0.10
   EFFECTIVE STREAM AREA(ACRES) =       1.77
   TOTAL STREAM AREA(ACRES) =       1.77
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.53

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        7.94   11.06    3.527  0.92( 0.13) 0.15       2.5      20.00
       2        6.53    8.63    4.197  0.98( 0.10) 0.10       1.8      30.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO



   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       13.95    8.63    4.197  0.94( 0.12) 0.12       3.8      30.00
       2       13.40   11.06    3.527  0.94( 0.12) 0.13       4.3      20.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      13.95    Tc(MIN.) =     8.63
   EFFECTIVE AREA(ACRES) =       3.76   AREA-AVERAGED Fm(INCH/HR) =  0.12
   AREA-AVERAGED Fp(INCH/HR) =  0.94  AREA-AVERAGED Ap =  0.12
   TOTAL AREA(ACRES) =        4.3
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     31.00 =     900.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     40.00 TO NODE     41.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   635.00
   ELEVATION DATA: UPSTREAM(FEET) =   3084.70  DOWNSTREAM(FEET) =   3077.90

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.955
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.798
   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        0.45      0.98     0.100    32    9.95
   NATURAL POOR COVER
   "GRASS"                    A        1.06      0.60     1.000    67   17.19
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.61
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.732
   SUBAREA RUNOFF(CFS) =      4.55
   TOTAL AREA(ACRES) =      1.51   PEAK FLOW RATE(CFS) =      4.55

 ****************************************************************************
   FLOW PROCESS FROM NODE     50.00 TO NODE     51.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   665.00
   ELEVATION DATA: UPSTREAM(FEET) =   3079.00  DOWNSTREAM(FEET) =   3069.40

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.552
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.909
   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        0.55      0.98     0.100    32    9.55
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.97
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA RUNOFF(CFS) =      1.89
   TOTAL AREA(ACRES) =      0.55   PEAK FLOW RATE(CFS) =      1.89
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        0.6  TC(MIN.) =      9.55
   EFFECTIVE AREA(ACRES) =      0.55  AREA-AVERAGED Fm(INCH/HR)=  0.10
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap = 0.100
   PEAK FLOW RATE(CFS)   =       1.89
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS



 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1501

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * APN 0463-411-07                                                          *
 * Offsite Developed Condition                                              *
 * 100 Year Storm Event                                                     *
  **************************************************************************

   FILE NAME: 0463OF.DAT
   TIME/DATE OF STUDY: 20:13 03/05/2025
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.7000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0800

   *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 0.0312 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     10.00 TO NODE     11.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   960.00
   ELEVATION DATA: UPSTREAM(FEET) =   3123.00  DOWNSTREAM(FEET) =   3110.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.206
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.496
   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        0.26      0.98     0.100    32   11.21
   NATURAL POOR COVER
   "OPEN BRUSH"               A        0.50      0.67     1.000    62   19.35
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.69
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.692
   SUBAREA RUNOFF(CFS) =      2.07
   TOTAL AREA(ACRES) =      0.76   PEAK FLOW RATE(CFS) =      2.07

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   3110.00  DOWNSTREAM(FEET) =   3087.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1355.00   CHANNEL SLOPE =  0.0170
   CHANNEL FLOW THRU SUBAREA(CFS) =       2.07
   FLOW VELOCITY(FEET/SEC) =   2.26 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =  10.00   Tc(MIN.) =   21.21
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =    2315.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   21.21
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.236
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 A        0.37      0.98     0.100    32
   NATURAL POOR COVER
   "OPEN BRUSH"               A        0.91      0.67     1.000    62
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.68



   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.740
   SUBAREA AREA(ACRES) =    1.28      SUBAREA RUNOFF(CFS) =    1.99
   EFFECTIVE AREA(ACRES) =      2.04   AREA-AVERAGED Fm(INCH/HR) =  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.68  AREA-AVERAGED Ap =  0.72
   TOTAL AREA(ACRES) =        2.0       PEAK FLOW RATE(CFS) =       3.20

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   610.00
   ELEVATION DATA: UPSTREAM(FEET) =   3103.00  DOWNSTREAM(FEET) =   3090.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.742
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.885
   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 POOR COVER
   "OPEN BRUSH"               A        2.08      0.67     1.000    62   14.74
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.67
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      4.14
   TOTAL AREA(ACRES) =      2.08   PEAK FLOW RATE(CFS) =      4.14

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   3090.00  DOWNSTREAM(FEET) =   3079.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   615.00   CHANNEL SLOPE =  0.0179
   CHANNEL FLOW THRU SUBAREA(CFS) =       4.14
   FLOW VELOCITY(FEET/SEC) =   2.70 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   3.80   Tc(MIN.) =   18.54
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     17.00 =    1225.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   18.54
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.457
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN



   COMMERCIAL                 A        0.55      0.98     0.100    32
   NATURAL POOR COVER
   "OPEN BRUSH"               A        4.61      0.67     1.000    62
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.68
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.904
   SUBAREA AREA(ACRES) =    5.16      SUBAREA RUNOFF(CFS) =    8.58
   EFFECTIVE AREA(ACRES) =      7.24   AREA-AVERAGED Fm(INCH/HR) =  0.63
   AREA-AVERAGED Fp(INCH/HR) =  0.67  AREA-AVERAGED Ap =  0.93
   TOTAL AREA(ACRES) =        7.2       PEAK FLOW RATE(CFS) =      11.92
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        7.2  TC(MIN.) =     18.54
   EFFECTIVE AREA(ACRES) =      7.24  AREA-AVERAGED Fm(INCH/HR)=  0.63
   AREA-AVERAGED Fp(INCH/HR) =  0.67  AREA-AVERAGED Ap = 0.932
   PEAK FLOW RATE(CFS)   =      11.92
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS



 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1501

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * Tecaya Road                                                              *
 * Offsite Developed Condition                                              *
 * 100 Year Storm Event                                                     *
  **************************************************************************

   FILE NAME: TECAYA.DAT
   TIME/DATE OF STUDY: 09:50 02/09/2026
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.7000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0800

   *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     50.00 TO NODE     51.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   620.00
   ELEVATION DATA: UPSTREAM(FEET) =   3079.00  DOWNSTREAM(FEET) =   3070.50

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.385
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.958
   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        0.55      0.98     0.100    32    9.38
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.97
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA RUNOFF(CFS) =      1.91
   TOTAL AREA(ACRES) =      0.55   PEAK FLOW RATE(CFS) =      1.91
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        0.6  TC(MIN.) =      9.38
   EFFECTIVE AREA(ACRES) =      0.55  AREA-AVERAGED Fm(INCH/HR)=  0.10
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap = 0.100
   PEAK FLOW RATE(CFS)   =       1.91
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS



Onsite Hydrographs



Exisiting Condition DA1&2100 Year Storm Event 

*** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm) 

AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II: 

TOTAL 24-HOUR DURATION RAINFALL DEPTH= 3.48 (inches) 

SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE 

TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD 

1 5.83 100.00 67. 0.598 0.241 

TOT AL AREA (Acres) = 5.83 

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.598 

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.759 

RATIONAL METHOD CALIBRATION COEFFICIENT= 1.00 

TOTAL CATCHMENT AREA(ACRES) = 5.83 

SOIL-LOSS RATE, Fm,(INCH/HR) = 0.598 

LOW LOSS FRACTION= 0.759 

TIME OF CONCENTRATION(MIN.) = 16.99 

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) = 0.36 

30-MINUTE POINT RAINFALL VALUE(INCHES) = 0.86 

1-HOUR POINT RAINFALL VALUE(INCHES) = 1.08 

3-HOUR POINT RAINFALL VALUE(INCHES) = 1.57 

6-HOUR POINT RAINFALL VALUE(INCHES) = 2.04 

24-HOUR POINT RAINFALL VALUE(INCHES) = 3.48 

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) = 0.57 

TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 1.12 

*************************************************************' 

TIME VOLUME Q 0. 5.0 10.0 15.0 20.0 

(HOURS) (AF) (CFS) 

0.19 0.0006 0.08 Q 



0.45 0.0023 0.08 Q 

0.71 0.0040 0.08 Q 

0.97 0.0057 0.08 Q 

1.23 0.0075 0.08 Q 

1.49 0.0092 0.08 Q 

1.75 0.0110 0.08 Q 

2.00 0.0128 0.08 Q 

2.26 0.0146 0.09 Q 

2.52 0.0165 0.09 Q 

2.78 0.0183 0.09 Q 

3.04 0.0202 0.09 Q 

3.30 0.0221 0.09 Q 

3.56 0.0241 0.09 Q 

3.82 0.0260 0.09 Q 

4.08 0.0280 0.09 Q 

4.34 0.0300 0.09 Q 

4.60 0.0320 0.10 Q 

4.86 0.0341 0.10 Q 

5.11 0.0362 0.10 Q 

5.37 0.0383 0.10 Q 

5.63 0.0404 0.10 Q 

5.89 0.0426 0.10 Q 

6.15 0.0448 0.10 Q 

6.41 0.0471 0.11 Q 

6.67 0.0494 0.11 Q 

6.93 0.0517 0.11 Q 

7.19 0.0541 0.11 Q 

7.45 0.0565 0.11 Q 

7.71 0.0590 0.12 Q 

7.97 0.0615 0.12 Q 

8.23 0.0640 0.12 Q 

8.48 0.0666 0.12 Q 

8.74 0.0693 0.12 Q 

9.00 0.0720 0.13 Q 

9.26 0.0748 0.13 Q 

9.52 0.0776 0.13 Q 

9.78 0.0805 0.14 Q 

10.04 0.0835 0.14 Q 

10.30 0.0865 0.14 Q 

10.56 0.0897 0.15 Q 

10.82 0.0929 0.15 Q 

11.08 0.0962 0.16 Q 

11.34 0.0997 0.16 Q 

11.59 0.1032 0.17 Q 

11.85 0.1069 0.17 Q 



12.11 0.1107 0.18 Q 

12.37 0.1146 0.18 Q 

12.63 0.1187 0.19 Q 

12.89 0.1229 0.20 Q 

13.15 0.1274 0.21 Q 

13.41 0.1320 0.22 Q 

13.67 0.1370 0.24 Q 

13.93 0.1423 0.25 Q 

14.19 0.1478 0.26 Q 

14.45 0.1535 0.27 Q 

14.70 0.1597 0.31 Q 

14.96 0.1665 0.33 Q 

15.22 0.1745 0.41 Q 

15.48 0.1839 0.47 Q 

15.74 0.1961 0.67 .Q 

16.00 0.2251 2.03. Q 

16.26 0.3600 10.57. .Q 

16.52 0.4790 0.54 .Q 

16.78 0.4887 0.37 Q 

17.04 0.4957 0.29 Q 

17.30 0.5016 0.26 Q 

17.56 0.5069 0.23 Q 

17.81 0.5116 0.21 Q 

18.07 0.5158 0.19 Q 

18.33 0.5198 0.18 Q 

18.59 0.5234 0.17 Q 

18.85 0.5269 0.16 Q 

19.11 0.5301 0.15 Q 

19.37 0.5332 0.14 Q 

19.63 0.5361 0.13 Q 

19.89 0.5388 0.13 Q 

20.15 0.5415 0.12 Q 

20.41 0.5441 0.12 Q 

20.67 0.5465 0.11 Q 

20.92 0.5489 0.11 Q 

21.18 0.5512 0.11 Q 

21.44 0.5534 0.10 Q 

21.70 0.5555 0.10 Q 

21.96 0.5576 0.10 Q 

22.22 0.5597 0.09 Q 

22.48 0.5616 0.09 Q 

22.74 0.5636 0.09 Q 

23.00 0.5655 0.09 Q 

23.26 0.5673 0.08 Q 

23.52 0.5691 0.08 Q 



23.77 0.5709 0.08 Q 
24.03 0.5726 0.08 Q 
24.29 0.5734 0.00 Q 

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATI 

(Note: 100% of Peak Flow Rate estimate assumed to have 

an instantaneous time duration) 

Percentile of Estimated 

Peak Flow Rate 

Duration 

(minutes) 

0% 1446.2 

10% 31.1 

20% 15.6 

30% 15.6 

40% 15.6 

50% 15.6 

60% 15.6 

70% 15.6 

80% 15.6 

90% 15.6 

70% 15.5 

80% 15.5 

90% 15.5 



Developed Condition DA1 100 Year Storm Event



0.09 0.0000 0.00 Q 

0.23 0.0013 0.22 Q 

0.38 0.0039 0.22 Q 

0.52 0.0066 0.22 Q 

0.67 0.0093 0.22 Q 

0.81 0.0119 0.22 Q 

0.95 0.0146 0.23 Q 

1.10 0.0173 0.23 Q 

1.24 0.0201 0.23 Q 

1.39 0.0228 0.23 Q 

1.53 0.0256 0.23 Q 

1.68 0.0283 0.23 Q 

1.82 0.0311 0.23 Q 

1.97 0.0339 0.24 Q 

2.11 0.0368 0.24 Q 

2.26 0.0396 0.24 Q 

2.40 0.0425 0.24 Q 

2.55 0.0454 0.24 Q 

2.69 0.0483 0.24 Q 

2.84 0.0512 0.25 Q 

2.98 0.0541 0.25 Q 

3.12 0.0571 0.25 Q 

3.27 0.0601 0.25 Q 

3.41 0.0631 0.25 Q 

3.56 0.0661 0.25 Q 

3.70 0.0691 0.26 Q 

3.85 0.0722 0.26 Q 

3.99 0.0753 0.26 Q 

4.14 0.0784 0.26 Q 

4.28 0.0815 0.26 Q 

4.43 0.0847 0.26 Q 

4.57 0.0879 0.27 Q 

4.72 0.0911 0.27 Q 

4.86 0.0943 0.27 Q 

5.01 0.0976 0.27 Q 

5.15 0.1009 0.28 Q 

5.29 0.1042 0.28 Q 

5.44 0.1075 0.28 Q 

5.58 0.1109 0.28 Q 

5.73 0.1143 0.29 Q 

5.87 0.1177 0.29 Q 

6.02 0.1211 0.29 Q 

6.16 0.1246 0.29 Q 

6.31 0.1281 0.30 Q 

6.45 0.1317 0.30 Q 



6.60 0.1353 0.30 Q 

6.74 0.1389 0.30 Q 

6.89 0.1425 0.31 Q 

7.03 0.1462 0.31 Q 

7.18 0.1499 0.31 Q 

7.32 0.1537 0.32 Q 

7.46 0.1575 0.32 Q 

7.61 0.1613 0.32 Q 

7.75 0.1652 0.33 Q 

7.90 0.1691 0.33 Q 

8.04 0.1731 0.33 Q 

8.19 0.1771 0.34 Q 

8.33 0.1811 0.34 Q 

8.48 0.1852 0.34 Q 

8.62 0.1893 0.35 Q 

8.77 0.1935 0.35 Q 

8.91 0.1978 0.36 Q 

9.06 0.2021 0.36 Q 

9.20 0.2064 0.37 Q 

9.35 0.2108 0.37 Q 

9.49 0.2153 0.38 Q 

9.63 0.2198 0.38 Q 

9.78 0.2244 0.39 Q 

9.92 0.2290 0.39 Q 

10.07 0.2338 0.40 Q 

10.21 0.2385 0.40 Q 

10.36 0.2434 0.41 Q 

10.50 0.2483 0.41 Q 

10.65 0.2534 0.42 Q 

10.79 0.2585 0.43 Q 

10.94 0.2636 0.44 Q 

11.08 0.2689 0.44 Q 

11.23 0.2743 0.45 Q 

11.37 0.2797 0.46 Q 

11.52 0.2853 0.47 Q 

11.66 0.2910 0.48 Q 

11.80 0.2968 0.49 Q 

11.95 0.3027 0.50 Q 

12.09 0.3087 0.51 .Q 

12.24 0.3148 0.51 .Q 

12.38 0.3210 0.53 .Q 

12.53 0.3273 0.54 .Q 

12.67 0.3338 0.55 .Q 

12.82 0.3405 0.56 .Q 

12.96 0.3474 0.59 .Q 



13.11 0.3545 0.60 .Q 

13.25 0.3617 0.62 .Q 

13.40 0.3692 0.63 .Q 

13.54 0.3770 0.66 .Q 

13.69 0.3851 0.68 .Q 

13.83 0.3934 0.72 .Q 

13.97 0.4021 0.74 .Q 

14.12 0.4108 0.72 .Q 

14.26 0.4195 0.73 .Q 

14.41 0.4285 0.78 .Q 

14.55 0.4380 0.81 .Q 

14.70 0.4481 0.88 .Q 

14.84 0.4589 0.93 .Q 

14.99 0.4706 1.03. Q 

15.13 0.4833 1.10 . Q 

15.28 0.4976 1.28. Q 

15.42 0.5136 1.40. Q 

15.57 0.5320 1.68. Q 

15.71 0.5536 1.94. Q 

15.86 0.5902 4.18. Q. 

16.00 0.6482 5.52. .Q 

16.14 0.7646 13.95. Q. 

16.29 0.8651 2.86. Q 

16.43 0.8912 1.50 .Q 

16.58 0.9072 1.18. Q 

16.72 0.9201 0.97 .Q 

16.87 0.9309 0.85 .Q 

17.01 0.9405 0.75 .Q 

17.16 0.9495 0.76 .Q 

17.30 0.9582 0.70 .Q 

17.45 0.9663 0.65 .Q 

17.59 0.9738 0.61 .Q 

17.74 0.9809 0.57 .Q 

17.88 0.9875 0.54 .Q 

18.03 0.9939 0.52 .Q 

18.17 1.0000 0.51 .Q 

18.31 1.0059 0.48 Q 

18.46 1.0116 0.47 Q 

18.60 1.0171 0.45 Q 

18.75 1.0223 0.43 Q 

18.89 1.0274 0.42 Q 

19.04 1.0324 0.41 Q 

19.18 1.0372 0.39 Q 

19.33 1.0418 0.38 Q 

19.47 1.0463 0.37 Q 



19.62 1.0507 0.36 Q 
19.76 1.0550 0.35 Q 
19.91 1.0592 0.35 Q 
20.05 1.0633 0.34 Q 
20.20 1.0673 0.33 Q 
20.34 1.0712 0.32 Q 
20.48 1.0751 0.32 Q 
20.63 1.0788 0.31 Q 
20.77 1.0825 0.31 Q 
20.92 1.0861 0.30 Q 
21.06 1.0897 0.29 Q 
21.21 1.0932 0.29 Q 
21.35 1.0966 0.28 Q 
21.50 1.1000 0.28 Q 
21.64 1.1033 0.27 Q 
21.79 1.1065 0.27 Q 
21.93 1.1097 0.27 Q 
22.08 1.1129 0.26 Q 
22.22 1.1160 0.26 Q 
22.37 1.1191 0.25 Q 
22.51 1.1221 0.25 Q 
22.65 1.1251 0.25 Q 
22.80 1.1280 0.24 Q 
22.94 1.1309 0.24 Q 
23.09 1.1338 0.24 Q 
23.23 1.1366 0.24 Q 
23.38 1.1394 0.23 Q 
23.52 1.1422 0.23 Q 
23.67 1.1449 0.23 Q 
23.81 1.1476 0.22 Q 
23.96 1.1502 0.22 Q 
24.10 1.1529 0.22 Q 
24.25 1.1542 0.00 Q 
----------------------------------------------------------------------------

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE: 

(Note: 100% of Peak Flow Rate estimate assumed to have 

an instantaneous time duration) 

Percentile of Estimated 

Peak Flow Rate 

Duration 

(minutes) 

0% 

10% 

20% 

1440.9 

69.4 

34.7 



30% 17.4 

40% 8.7 

50% 8.7 

60% 8.7 

70% 8.7 

80% 8.7 

90% 8.7 



Developed Condition DA2 100 Year Storm Event



0.10 0.0002 0.04 Q 

0.23 0.0006 0.04 Q 

0.36 0.0010 0.04 Q 

0.49 0.0014 0.04 Q 

0.62 0.0018 0.04 Q 

0.75 0.0023 0.04 Q 

0.88 0.0027 0.04 Q 

1.01 0.0031 0.04 Q 

1.14 0.0035 0.04 Q 

1.27 0.0039 0.04 Q 

1.40 0.0044 0.04 Q 

1.53 0.0048 0.04 Q 

1.66 0.0052 0.04 Q 

1.79 0.0057 0.04 Q 

1.92 0.0061 0.04 Q 

2.05 0.0065 0.04 Q 

2.18 0.0070 0.04 Q 

2.31 0.0074 0.04 Q 

2.45 0.0079 0.04 Q 

2.58 0.0083 0.04 Q 

2.71 0.0088 0.04 Q 

2.84 0.0092 0.04 Q 

2.97 0.0097 0.04 Q 

3.10 0.0101 0.04 Q 

3.23 0.0106 0.04 Q 

3.36 0.0111 0.04 Q 

3.49 0.0115 0.04 Q 

3.62 0.0120 0.04 Q 

3.75 0.0125 0.04 Q 

3.88 0.0130 0.04 Q 

4.01 0.0134 0.04 Q 

4.14 0.0139 0.05 Q 

4.27 0.0144 0.05 Q 

4.40 0.0149 0.05 Q 

4.53 0.0154 0.05 Q 

4.66 0.0159 0.05 Q 

4.79 0.0164 0.05 Q 

4.92 0.0169 0.05 Q 

5.05 0.0174 0.05 Q 

5.18 0.0179 0.05 Q 

5.31 0.0184 0.05 Q 

5.44 0.0190 0.05 Q 

5.57 0.0195 0.05 Q 

5.70 0.0200 0.05 Q 

5.83 0.0205 0.05 Q 



5.96 0.0211 0.05 Q 

6.09 0.0216 0.05 Q 

6.22 0.0222 0.05 Q 

6.36 0.0227 0.05 Q 

6.49 0.0233 0.05 Q 

6.62 0.0238 0.05 Q 

6.75 0.0244 0.05 Q 

6.88 0.0249 0.05 Q 

7.01 0.0255 0.05 Q 

7.14 0.0261 0.05 Q 

7.27 0.0267 0.05 Q 

7.40 0.0273 0.05 Q 

7.53 0.0279 0.06 Q 

7.66 0.0285 0.06 Q 

7.79 0.0291 0.06 Q 

7.92 0.0297 0.06 Q 

8.05 0.0303 0.06 Q 

8.18 0.0309 0.06 Q 

8.31 0.0315 0.06 Q 

8.44 0.0322 0.06 Q 

8.57 0.0328 0.06 Q 

8.70 0.0335 0.06 Q 

8.83 0.0341 0.06 Q 

8.96 0.0348 0.06 Q 

9.09 0.0354 0.06 Q 

9.22 0.0361 0.06 Q 

9.35 0.0368 0.06 Q 

9.48 0.0375 0.06 Q 

9.61 0.0382 0.07 Q 

9.74 0.0389 0.07 Q 

9.87 0.0396 0.07 Q 

10.00 0.0404 0.07 Q 

10.13 0.0411 0.07 Q 

10.27 0.0419 0.07 Q 

10.40 0.0426 0.07 Q 

10.53 0.0434 0.07 Q 

10.66 0.0442 0.07 Q 

10.79 0.0450 0.07 Q 

10.92 0.0458 0.08 Q 

11.05 0.0466 0.08 Q 

11.18 0.0474 0.08 Q 

11.31 0.0483 0.08 Q 

11.44 0.0491 0.08 Q 

11.57 0.0500 0.08 Q 

11.70 0.0509 0.08 Q 



11.83 0.0518 0.08 Q 

11.96 0.0527 0.09 Q 

12.09 0.0536 0.09 Q 

12.22 0.0546 0.09 Q 

12.35 0.0556 0.09 Q 

12.48 0.0565 0.09 Q 

12.61 0.0575 0.09 Q 

12.74 0.0586 0.10 Q 

12.87 0.0596 0.10 Q 

13.00 0.0607 0.10 Q 

13.13 0.0618 0.10 Q 

13.26 0.0630 0.11 Q 

13.39 0.0641 0.11 Q 

13.52 0.0653 0.11 Q 

13.65 0.0666 0.12 Q 

13.78 0.0679 0.12 Q 

13.91 0.0692 0.13 Q 

14.05 0.0706 0.13 Q 

14.18 0.0719 0.12 Q 

14.31 0.0733 0.13 Q 

14.44 0.0747 0.13 Q 

14.57 0.0762 0.14 Q 

14.70 0.0778 0.15 Q 

14.83 0.0795 0.16 Q 

14.96 0.0813 0.17 Q 

15.09 0.0832 0.19 Q 

15.22 0.0853 0.20 Q 

15.35 0.0877 0.23 Q 

15.48 0.0903 0.25 Q 

15.61 0.0932 0.30 .Q 

15.74 0.0967 0.34 .Q 

15.87 0.1036 0.95. Q 

16.00 0.1165 1.44. Q 

16.13 0.1488 4.55. Q. 

16.26 0.1766 0.63 .Q 

16.39 0.1814 0.27 .Q 

16.52 0.1841 0.22 Q 

16.65 0.1862 0.18 Q 

16.78 0.1880 0.16 Q 

16.91 0.1896 0.14 Q 

17.04 0.1910 0.13 Q 

17.17 0.1924 0.13 Q 

17.30 0.1937 0.12 Q 

17.43 0.1950 0.11 Q 

17.56 0.1961 0.11 Q 



17.69 0.1972 0.10 Q 

17.82 0.1983 0.10 Q Q=0.1, when basin full 

17.95 0.1993 0.09 Q 

18.09 0.2003 0.09 Q 

18.22 0.2012 0.09 Q 

18.35 0.2021 0.08 Q 

18.48 0.2030 0.08 Q 

18.61 0.2038 0.08 Q 

18.74 0.2046 0.07 Q 

18.87 0.2054 0.07 Q 

19.00 0.2062 0.07 Q 

19.13 0.2069 0.07 Q 

19.26 0.2077 0.07 Q 

19.39 0.2084 0.07 Q 

19.52 0.2091 0.06 Q 

19.65 0.2098 0.06 Q 

19.78 0.2104 0.06 Q 

19.91 0.2111 0.06 Q 

20.04 0.2117 0.06 Q 

20.17 0.2123 0.06 Q 

20.30 0.2129 0.06 Q 

20.43 0.2135 0.06 Q 

20.56 0.2141 0.05 Q 

20.69 0.2147 0.05 Q 

20.82 0.2153 0.05 Q 

20.95 0.2158 0.05 Q 

21.08 0.2164 0.05 Q 

21.21 0.2169 0.05 Q 

21.34 0.2174 0.05 Q 

21.47 0.2180 0.05 Q 

21.60 0.2185 0.05 Q 

21.73 0.2190 0.05 Q 

21.86 0.2195 0.05 Q 

22.00 0.2200 0.05 Q 

22.13 0.2205 0.04 Q 

22.26 0.2210 0.04 Q 

22.39 0.2214 0.04 Q 

22.52 0.2219 0.04 Q 

22.65 0.2224 0.04 Q 

22.78 0.2228 0.04 Q 

22.91 0.2233 0.04 Q 

23.04 0.2237 0.04 Q 

23.17 0.2242 0.04 Q 

23.30 0.2246 0.04 Q 

23.43 0.2250 0.04 Q 



23.56 0.2255 0.04 Q 
23.69 0.2259 0.04 Q 
23.82 0.2263 0.04 Q 
23.95 0.2267 0.04 Q 
24.08 0.2271 0.04 Q 
24.21 0.2273 0.00 Q 

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATI 

(Note: 100% of Peak Flow Rate estimate assumed to have 

an instantaneous time duration) 

Percentile of Estimated 

Peak Flow Rate 

Duration 

(minutes) 

0% 1446.7 

10% 31.3 

20% 23.5 

30% 15.6 

40% 7.8 

50% 7.8 

60% 7.8 

70% 7.8 

80% 7.8 

90% 7.8 



Developed Condition DA1 Routed Thru Basin 1&2 and Stormtech Chamber 100 Year Storm Event



Basin 1 and 2 Full
flow then entering 
stormchamber



5.584 0.070 0.28 0.14 0.26 0.014 

5.729 0.070 0.29 0.14 0.26 0.014 

5.873 0.070 0.29 0.15 0.27 0.015 

6.018 0.070 0.29 0.15 0.27 0.015 

6.163 0.070 0.29 0.15 0.28 0.015 

6.307 0.070 0.30 0.15 0.28 0.015 

6.452 0.070 0.30 0.16 0.28 0.016 

6.597 0.070 0.30 0.16 0.29 0.016 

6.741 0.070 0.30 0.16 0.29 0.016 

6.886 0.070 0.31 0.16 0.29 0.016 

7.031 0.070 0.31 0.16 0.30 0.016 

7.175 0.070 0.31 0.16 0.30 0.016 

7.320 0.070 0.32 0.17 0.30 0.017 

7.465 0.070 0.32 0.17 0.30 0.017 

7.609 0.070 0.32 0.17 0.31 0.017 

7.754 0.070 0.33 0.17 0.31 0.017 

7.899 0.070 0.33 0.17 0.31 0.017 

8.043 0.070 0.33 0.17 0.32 0.017 

8.188 0.070 0.34 0.18 0.32 0.018 

8.333 0.070 0.34 0.18 0.32 0.018 

8.477 0.070 0.34 0.18 0.33 0.018 

8.622 0.070 0.35 0.18 0.33 0.018 

8.767 0.070 0.35 0.18 0.34 0.018 

8.911 0.070 0.36 0.19 0.34 0.019 

9.056 0.070 0.36 0.19 0.34 0.019 

9.201 0.070 0.37 0.19 0.35 0.019 

9.345 0.070 0.37 0.19 0.35 0.019 

9.490 0.070 0.38 0.20 0.36 0.020 

9.635 0.070 0.38 0.20 0.36 0.020 

9.779 0.070 0.39 0.20 0.36 0.020 

9.924 0.070 0.39 0.20 0.37 0.020 

10.069 0.070 0.40 0.21 0.37 0.021 

10.213 0.070 0.40 0.21 0.38 0.021 

10.358 0.070 0.41 0.21 0.38 0.021 

10.503 0.070 0.41 0.21 0.39 0.021 

10.647 0.070 0.42 0.22 0.40 0.022 

10.792 0.070 0.43 0.22 0.40 0.022 

10.937 0.070 0.44 0.22 0.41 0.022 

11.081 0.070 0.44 0.23 0.41 0.023 

11.226 0.070 0.45 0.23 0.42 0.023 

11.371 0.070 0.46 0.24 0.43 0.024 

11.515 0.070 0.47 0.24 0.44 0.024 

11.660 0.070 0.48 0.24 0.44 0.024 

11.805 0.070 0.49 0.25 0.45 0.025 

11.949 0.070 0.50 0.25 0.46 0.025 



12.094 0.070 0.51 0.26 0.47 0.026 

12.239 0.070 0.51 0.26 0.48 0.026 

12.383 0.070 0.53 0.27 0.48 0.027 

12.528 0.070 0.54 0.27 0.49 0.027 

12.673 0.070 0.55 0.28 0.50 0.028 

12.817 0.070 0.56 0.28 0.51 0.028 

12.962 0.070 0.59 0.29 0.53 0.029 

13.107 0.070 0.60 0.30 0.54 0.030 

13.251 0.070 0.62 0.31 0.55 0.031 

13.396 0.070 0.63 0.31 0.57 0.031 

13.541 0.070 0.66 0.32 0.58 0.032 

13.685 0.070 0.68 0.33 0.60 0.033 

13.830 0.070 0.72 0.34 0.62 0.034 

13.975 0.070 0.74 0.36 0.64 0.036 

14.119 0.070 0.72 0.36 0.66 0.036 

14.264 0.070 0.73 0.37 0.67 0.037 

14.409 0.070 0.78 0.38 0.69 0.038 

14.553 0.070 0.81 0.39 0.71 0.039 

14.698 0.070 0.88 0.41 0.74 0.041 

14.843 0.070 0.93 0.43 0.77 0.043 

14.987 0.070 1.03 0.46 0.81 0.046 

15.132 0.070 1.10 0.48 0.86 0.048 

15.277 0.070 1.28 0.53 0.93 0.053 

15.421 0.070 1.40 0.57 1.01 0.057 

15.566 0.070 1.68 0.64 1.11 0.064 

15.711 0.070 1.94 0.72 1.25 0.072 

15.855 0.070 4.18 1.03 1.61 0.103 

16.000 0.070 5.52 1.42 2.25 0.142 

16.145 0.070 13.95 2.65 3.13 0.272 

16.289 0.070 2.86 2.56 0.262 

16.434 0.070 1.50 2.33 0.236 

16.579 0.070 1.18 2.06 3.66 0.207 

16.723 0.070 0.97 1.77 3.45 0.177 

16.868 0.070 0.85 1.51 3.00 0.151 

17.013 0.070 0.75 1.30 2.57 0.130 

17.157 0.070 0.76 1.12 2.21 0.112 

17.302 0.070 0.70 0.98 1.92 0.098 

17.447 0.070 0.65 0.85 1.67 0.085 

17.591 0.070 0.61 0.75 1.47 0.075 

17.736 0.070 0.57 0.66 1.29 0.066 

17.881 0.070 0.54 0.59 1.15 0.059 

18.025 0.070 0.52 0.53 1.03 0.053 

18.170 0.070 0.51 0.48 0.93 0.048 

18.315 0.070 0.48 0.44 0.84 0.044 

18.459 0.070 0.47 0.40 0.77 0.040 



18.604 0.070 0.45 0.37 0.71 0.037 

18.749 0.070 0.43 0.34 0.65 0.034 

18.893 0.070 0.42 0.32 0.61 0.032 

19.038 0.070 0.41 0.30 0.57 0.030 

19.183 0.070 0.39 0.29 0.54 0.029 

19.327 0.070 0.38 0.27 0.51 0.027 

19.472 0.070 0.37 0.26 0.48 0.026 

19.617 0.070 0.36 0.25 0.46 0.025 

19.761 0.070 0.35 0.24 0.44 0.024 

19.906 0.070 0.35 0.23 0.42 0.023 

20.051 0.070 0.34 0.22 0.41 0.022 

20.195 0.070 0.33 0.21 0.39 0.021 

20.340 0.070 0.32 0.20 0.38 0.020 

20.485 0.070 0.32 0.20 0.37 0.020 

20.629 0.070 0.31 0.19 0.36 0.019 

20.774 0.070 0.31 0.19 0.35 0.019 

20.919 0.070 0.30 0.18 0.34 0.018 

21.063 0.070 0.29 0.18 0.33 0.018 

21.208 0.070 0.29 0.17 0.32 0.017 

21.353 0.070 0.28 0.17 0.32 0.017 

21.497 0.070 0.28 0.17 0.31 0.017 

21.642 0.070 0.27 0.16 0.30 0.016 

21.787 0.070 0.27 0.16 0.30 0.016 

21.931 0.070 0.27 0.16 0.29 0.016 

22.076 0.070 0.26 0.15 0.29 0.015 

22.221 0.070 0.26 0.15 0.28 0.015 

22.365 0.070 0.25 0.15 0.28 0.015 

22.510 0.070 0.25 0.15 0.27 0.015 

22.655 0.070 0.25 0.14 0.27 0.014 

22.799 0.070 0.24 0.14 0.26 0.014 

22.944 0.070 0.24 0.14 0.26 0.014 

23.089 0.070 0.24 0.14 0.26 0.014 

23.233 0.070 0.24 0.14 0.25 0.014 

23.378 0.070 0.23 0.13 0.25 0.013 

23.523 0.070 0.23 0.13 0.24 0.013 

23.667 0.070 0.23 0.13 0.24 0.013 

23.812 0.070 0.22 0.13 0.24 0.013 

23.957 0.070 0.22 0.13 0.24 0.013 

24.101 0.070 0.22 0.13 0.23 0.013 



Hydraulic Calculations



70.4 high point

70.0 Top of Riser

Basin 2

0.6% to Chamber

18" RCP or HDPE

18" Riser
4.28 cfs

Basin 1



DA2 A - 1.5' x1.5' Inlet Calculation

Purpose - to determine maximum water surface flowing over inlet

H=((Q^2)/(CL^2))^(1/3)

H = depth of water flowing over spillway

C 3.4
Active Wier Length 6

Q (cfs) H = depth (ft) TG (ft) Max WS (ft)
4.55 0.4 76.70 77.1

DA1 C - 1.5' x1.5' Inlet Calculation

Purpose - to determine maximum water surface flowing over inlet

H=((Q^2)/(CL^2))^(1/3)

H = depth of water flowing over spillway

C 3.4
Active Wier Length 6

Q (cfs) H = depth (ft) TG (ft) Max WS (ft)
6.53 0.5 71.70 72.2



Basin 2 - 3 Ft Parkway Drain Capacity Calculation 
**************************************************************************** 

»»CHANNEL INPUT INFORMATION«« 

CHANNELZ1(HORIZONTALNERTICAL) = 0.00 

Z2(HORIZONTALNERTICAL) = 0.00 

BASEWIDTH(FEET) = 3.00 

CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.030000 

UNIFORM FLOW(CFS) = 3.66 

MANNINGS FRICTION FACTOR= 0.0150 

NORMAL-DEPTH FLOW INFORMATION: 

»»> NORMAL DEPTH(FEET) = 0.22 

FLOWTOP-WIDTH(FEET) = 3.00 

FLOW AREA(SQUARE FEET)= 0.65 

HYDRAULIC DEPTH(FEET) = 0.22 

FLOW AVERAGE VELOCITY(FEET/SEC.) = 5.66 

UNIFORM FROUDE NUMBER= 2.149 

PRESSURE+ MOMENTUM(POUNDS) = 44.50 

AVERAGED VELOCITY HEAD(FEET) = 0.498 

SPECIFIC ENERGY(FEET) = 0.713 

CRITICAL-DEPTH FLOW INFORMATION: 

CRITICAL FLOWTOP-WIDTH(FEET) = 3.00 

CRITICAL FLOW AREA(SQUARE FEET)= 1.08 

CRITICAL FLOW HYDRAULIC DEPTH(FEET) = 0.36 

CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) = 3.40 

CRITICAL DEPTH(FEET) = 0.36 

CRITICAL FLOW PRESSURE+ MOMENTUM(POUNDS) = 36.17 

AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = 0.180 

CRITICAL FLOW SPECIFIC ENERGY(FEET) = 0.538 



Basin 3 - 3 Ft Parkway Drain Capacity Calculation 
**************************************************************************** 

»»CHANNEL INPUT INFORMATION«« 

CHANNELZ1(HORIZONTALNERTICAL) = 0.00 

Z2(HORIZONTALNERTICAL) = 0.00 

BASEWIDTH(FEET) = 3.00 

CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.020000 

UNIFORM FLOW(CFS) = 0.10 

MANNINGS FRICTION FACTOR= 0.0150 

NORMAL-DEPTH FLOW INFORMATION: 

»»> NORMAL DEPTH(FEET) = 0.03 

FLOWTOP-WIDTH(FEET) = 3.00 

FLOW AREA(SQUARE FEET)= 0.09 

HYDRAULIC DEPTH(FEET) = 0.03 

FLOW AVERAGE VELOCITY(FEET/SEC.) = 1.17 

UNIFORM FROUDE NUMBER= 1.214 

PRESSURE+ MOMENTUM(POUNDS) = 0.30 

AVERAGED VELOCITY HEAD(FEET) = 0.021 

SPECIFIC ENERGY(FEET) = 0.050 

CRITICAL-DEPTH FLOW INFORMATION: 

CRITICAL FLOWTOP-WIDTH(FEET) = 3.00 

CRITICAL FLOWAREA(SQUARE FEET)= 0.10 

CRITICAL FLOW HYDRAULIC DEPTH(FEET) = 0.03 

CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) = 1.04 

CRITICAL DEPTH(FEET) = 0.03 

CRITICAL FLOW PRESSURE+ MOMENTUM(POUNDS) = 0.30 

AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = 0.017 

CRITICAL FLOW SPECIFIC ENERGY(FEET) = 0.049 



Dachshund Avenue Capacity Calculation
****************************************************************************
 >>>>STREETFLOW MODEL INPUT INFORMATION<<<<
 ----------------------------------------------------------------------------
     CONSTANT STREET GRADE(FEET/FEET) = 0.010000
     CONSTANT STREET FLOW(CFS) =   11.92
     AVERAGE STREETFLOW FRICTION FACTOR(MANNING) = 0.015000
     CONSTANT SYMMETRICAL STREET HALF-WIDTH(FEET) =   26.00
     DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   13.00
     INTERIOR STREET CROSSFALL(DECIMAL) = 0.020000
     OUTSIDE  STREET CROSSFALL(DECIMAL) = 0.020000
     CONSTANT SYMMETRICAL CURB HEIGHT(FEET) =   0.67
     CONSTANT SYMMETRICAL GUTTER-WIDTH(FEET) =   2.00
     CONSTANT SYMMETRICAL GUTTER-LIP(FEET) =  0.03125
     CONSTANT SYMMETRICAL GUTTER-HIKE(FEET) =  0.16700
     FLOW ASSUMED TO FILL STREET ON ONE SIDE, AND THEN SPLITS
 ============================================================================
     STREET FLOW MODEL RESULTS:
 ----------------------------------------------------------------------------
     STREET FLOW DEPTH(FEET) =  0.54
     HALFSTREET FLOOD WIDTH(FEET) =   18.88
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.18
     PRODUCT OF DEPTH&VELOCITY =    1.70
 ============================================================================



Tecaya Road  Capacity Calculation
****************************************************************************
>>>>STREETFLOW MODEL INPUT INFORMATION<<<<
----------------------------------------------------------------------------

CONSTANT STREET GRADE(FEET/FEET) = 0.013800
CONSTANT STREET FLOW(CFS) = 17.59
AVERAGE STREETFLOW FRICTION FACTOR(MANNING) = 0.015000
CONSTANT SYMMETRICAL STREET HALF-WIDTH(FEET) = 26.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00
INTERIOR STREET CROSSFALL(DECIMAL) = 0.020000
OUTSIDE  STREET CROSSFALL(DECIMAL) = 0.020000
CONSTANT SYMMETRICAL CURB HEIGHT(FEET) = 0.67
CONSTANT SYMMETRICAL GUTTER-WIDTH(FEET) = 2.00
CONSTANT SYMMETRICAL GUTTER-LIP(FEET) =  0.03125
CONSTANT SYMMETRICAL GUTTER-HIKE(FEET) =  0.16700
FLOW ASSUMED TO FILL STREET ON ONE SIDE, AND THEN SPLITS

============================================================================
STREET FLOW MODEL RESULTS:

----------------------------------------------------------------------------
STREET FLOW DEPTH(FEET) =  0.57
HALFSTREET FLOOD WIDTH(FEET) = 20.37
AVERAGE FLOW VELOCITY(FEET/SEC.) =  4.05
PRODUCT OF DEPTH&VELOCITY =  2.29

============================================================================



Hydrology Exhibits



(3075)

(3
078)

(3079)

(3080)

(3082)

(3082)

(3084)

(3084)

(3088)

ADMIN. / SHOP
10,000 SQ. FT.
BUILDING 'A'

REPAIR SHOP
10,000 SQ. FT.
BUILDING 'B'

BODY SHOP
6,000 SQ. FT.
BUILDING 'C'

TECAYA ROAD

QUARRY ROAD
0

21

22

201

30

31

40

41

50

OFF1=3.38 AC

OFF2=0.55 AC51

DA 1A =1.89 AC

DA 1C =1.77 AC

DA 2A =1.51 AC

UNDERGROUND
CHAMBER

BYDATENO.

REVISIONS
SHEET             OF 7SCALE:

PROJECT  NUMBER

TOWN OF APPLE VALLEY

TECAYA ROAD

PRECISE GRADING PLAN
LOCATION:

DATEROBERT K. ALLARD    R.C.E. 85349

TOP OF BRASS CAP @ WEST 1/4 CORNER,
SECTION 4, T6N, R3W, S.B.M. PER CSFB
4219/287

ELEV=3134.910 (NGVD 29)

BENCHMARK:

Know what's

R

APN 0463-441-07

40' 0 20' 40' 80'

SCALE: 1"=40'

21" = 40'

1.5' RISER

BASIN 2
1562 FT3

BASIN 1
1582.5 FT3

18,108 FT3

BASIN 2
3' PARKWAY DRAIN

BASIN 3
8656 FT3

BASIN 2
3' PARKWAY DRAIN

18" PIPE

      ONSITE AND TECAYA ROAD
PROPOSED HYDROLOGY EXHIBIT



(3 0
71)

(30 72)

(3073)

(30 74)

(3075)

(3076)

(3077)

(3078)

(3079)

79
)

(3080)

(3081)

(3082)

(30

(3083)

(308

(3084)

(3085)

(3086)

(3087)

0

1

OFF1=3.38 AC

DA1&2 = 9.21 AC

POOR COVERAGE GRASSES

POOR COVERAGE GRASSES

2

3

ONSITE EXISTING HYDROLOGY

SCALE 1"=150'



10

15

17

11

16

See Onsite Hydrology

Com=0.26 Ac
Brush=0.50 Ac

Com=0.37 Ac
Brush=0.91 Ac

OFFSITE HYDROLOGY EXHIBIT

Existing Roadside Swale

Quarry Road

Proposed Cross
Gutter
See Hydraulic Calcs


