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DISCUSSION 
 

 

The project site encompasses approximately 12.7 acres. Proposed improvements consists 

of two warehouse type buildings.  Building 1 is the westerly building and is approximately 

189,566 square feet while Building 2 is the easterly building with approximately 103,196 

square feet.  Each building has a truck yard area and vehicle parking around the site.  This 

is landscaping adjacent to Eckoff Street and smaller areas throughout the project site.   

 

Master Plan Hydrology 

 

The City of Orange’s Master Plan of Drainage tables the project site to two distinct 

drainage areas.  Approximately 4.0 acres of the westerly portion of the project site is part 

of Watershed 14 and is tabled to a proposed public storm drain system in Eckoff Street 

near the southerly portion of the project site.  The remaining 8.7 acres of the project site is 

part of Watershed 16 and is tabled to the Poplar Street cul-de-sac. Runoff in Poplar Street 

continues southerly to an existing storm drain system located at the corner of Poplar Street 

and Sequoia Avenue.  This is a 54” storm drain that traverses easterly to the Bitterbush 

Channel.  The existing storm drain plan does not indicate any hydrologic or hydraulic data.   

 

Note that the Master Plan of Drainage boundary between the two watersheds is not 

consistent with the grading and drainage features of the commercial site under existing 

conditions. This is discussed in further detail below.  

 

Please see Appendix “A” for the Master Plan of Drainage, as-built storm drain plans and 

other pertinent reference materials. 

 

Existing Condition 

 

The project site is an existing commercial/industrial development consisting of several 

large buildings and various smaller structures, sheds and storage areas.  Existing drainage 

patterns differ from the City’s Master Plan of Drainage as follows: 

 

• Approximately 3.9 acres of the existing parking areas, storage areas and portions 

of the larger westerly building drain to Eckoff Street via parkway drains or simply 

flowing out the driveways.  Here, the drainage area is consistent with the Master 

Plan area to Eckoff Street, although the drainage boundary is not. 

 

• The northerly portion of the large westerly building, the center building, and 

parking areas around these buildings drain to an existing small concrete channel 

that traverses southerly through the center of the project site.  Approximately 5.0 

acres of the site drains to this channel.  The channel appears to drain to an 

underground conduit that daylights into a rectangular channel on the adjacent site 

to the south.  This channel continues southerly and discharges to Sequoia Avenue, 

ultimately to the existing 54” public storm drain. This is not consistent with the 

smaller localized areas of the Master Plan of Drainage, but is ultimately part to the 

same larger drainage area.   



 

• A small portion of the westerly site (approximately 1.4 acres) drains to a grated 

inlet near the southeasterly corner of the larger building.  It would appear that this 

flow drains to the existing channel described above.    

 

• The easternmost building and surrounding parking areas currently drain to the 

Poplar Street cul-de-sac via parkway culverts or flow out the driveway.  This 

accounts for approximately 4.45 acres of the site.  This area is consistent with a 

portion of the Master Plan of Drainage.  

 

Note that there is an existing commercial building and parking area near the southwesterly 

corner of the site that currently drains to the project site. This area is approximately 0.50 

acres and drains to an existing “v”-gutter within the project site that sheet flows to Eckoff 

Street via the existing driveway.   

 

Also included is runoff from the southerly half of the railroad right-of-way that is adjacent 

to the northerly property line (approximately 0.60 acres).  In general, there is an onsite curb 

that blocks this flow from sheet flowing into the site.  However, there appears to be a few 

areas where portions of this flow can enter the site.  Conservatively, this entire area is added 

to both existing and proposed condition hydrology calculations.  

 

The existing condition 100-year peak flow rate to Eckoff Street is approximately 18.2 cfs. 

this is a direct sum of the individual drainage areas, nodes 101, 111, 121 and 131 as shown 

on the existing condition hydrology map. The existing condition 100-year peak flow rate 

to Poplar Street is approximately 10.0. cfs (addition of flow from nodes 302 and 311).  The 

existing condition 100-year peak flow rate to the existing channel is approximately 21.9 

cfs (16.1 cfs at node 212 + 5.8 cfs at node 141).  The total 100-year peak flow rate to the 

existing storm drain at Sequoia Street and Poplar Street is about 31.9 cfs.   

 

See Appendix “A” for existing condition hydrology calculations and Appendix “D” for 

hydrology map. 

  

Proposed Condition 

 

Proposed conditions will alter the existing condition drainage patterns as well as drainage 

divides shown in the City’s Master Plan of Drainage.  The tributary runoff to Eckoff Street 

will be reduced, thus providing relief to the street and downstream facilities. An onsite 

storm drain system is proposed to direct the majority of the project site easterly to a 

proposed storm drain in Poplar Street.  This storm drain will continue southerly and connect 

to the existing 54” storm drain system.   

 

Runoff from the westerly portion of the Building 1 site and existing portions of the 

southwest corner of the site will continue to drain to Eckoff Street.  Runoff from the 

existing building and parking area to the south will continue to drain to the existing “v”-

gutter that will remain.  The total 100-year peak flow rate to Eckoff Street under proposed 

conditions is approximately 4.6 cfs. 



 

Runoff from the remainder of Building 1 will be collected in catch basins generally located 

in the truck yard and southerly parking areas.  A storm drain system will collect and convey 

flows easterly through the Building 2 portion of the project site.   

 

Runoff from the Building 2 portion of the project site will be collected in catch basins 

located in the truck yard area and the easterly parking lot.  Onsite storm drain laterals will 

convey flows to the previously mentioned storm drain system.  The total 100-year peak 

flow rate, undetained, is approximately 52.5 cfs, undetained. 

 

The proposed storm drain system will continue southerly in Poplar Street approximately 

400’ to the existing 54” storm drain system.   

 

See Appendix “A” for proposed condition hydrology calculations and Appendix “D” for 

hydrology map. 

 

Detention Analysis 

 

Since there has been some redirection of runoff with additional area tributary to the existing 

storm drain at the corner of Poplar Street and Sequoia Avenue, detention will be utilized 

to reduce runoff to less than existing conditions and that from the City’s Master Plan of 

Drainage. 

 

Temporary detention areas are located in the northerly truck yard associated with Building 

1 and the truck yard located on the southerly side of Building 2.  For Building 1, storm 

drains are sized to discharge a limited amount of flow with the remainder of the volume to 

be temporarily stored on the surface of the truck yard areas.  Detention analysis shows that 

approximately 6.4 cfs can discharge from this location with the remaining 20.0 cfs stored 

at a maximum depth of about 0.68’. 

 

The Building 2 truck yard has less storage, but has some detention capabilities.  Here, 

approximately 5.1 cfs can discharge with the remaining 2.6 cfs temporarily stored at a 

depth of about 0.54’.  

 

With onsite detention, the overall 100-year peak flow rate to the existing storm drain is 

reduced to approximately 30.5 cfs (53.1 cfs – 20 cfs at Building 1 – 2.6 cfs at Buiding 2).  

This is slightly less than the existing condition peak flow rate that currently drains to the 

existing storm drain facility at Poplar Street and Sequoia Street (31.9 cfs). 

  

See Appendix “C” for detention calculations. 

 

Methodology 

 

Hydrology calculations were computed using Orange County Rational Method program 

(by AES Software). The soil type is “A” per the Orange County Hydrology Manual. See 

Appendix “A” for reference materials. Orange County small area hydrograph program was 



used (also by AES Software) was used for detention calculations. See Appendix “A” for 

soil type map.   

 

Summary 

 

The proposed improvements associated with the project site will redirect the majority of 

runoff to the existing storm drain system at Poplar Street.  With onsite detention, the peak 

flow rate from the project site can be reduced to less than existing conditions and be 

consistent with discharge rates from the Master Plan of Drainage.  In addition, the onsite 

drainage system improves localized drainage as follows: 

 

• Runoff to Eckoff Street is reduced, thus providing relief to the street and the 

existing downstream existing facility. 

• Runoff to the existing development at the south is eliminated. This reduces flow to 

adjacent properties and Sequoia Avenue. 

• Runoff to Poplar Street is eliminated.  

• Runoff is conveyed to an existing facility in an amount that is less than existing 

conditions. 

  

With onsite detention and the proposed storm drain improvements, discharge from the site 

will not adversely affect downstream facilities. 

 

 











































 ____________________________________________________________________________

 ****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

          (c) Copyright 1983-2016 Advanced Engineering Software (aes)

              Ver. 23.0  Release Date: 07/01/2016  License ID 1435

                            Analysis prepared by:

                                                                             

                                                                             

                                                                             

                                                                             

  ************************** DESCRIPTION OF STUDY **************************

 * ECKOFF STREET                                                            *

 * PROPOSED CONDITION NODES 100-102                                         *

 * 100-YEAR                                                                 *

  **************************************************************************

   FILE NAME: W:\3910\PRA.DAT                                   

   TIME/DATE OF STUDY: 22:30 11/02/2022

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   *DATA BANK RAINFALL USED*

   *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 0.0312 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)

   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************

   FLOW PROCESS FROM NODE    100.00 TO NODE    101.00 IS CODE =  21

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

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   280.00

   ELEVATION DATA: UPSTREAM(FEET) =    157.61  DOWNSTREAM(FEET) =    156.32

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.493

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.567

   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        0.52      0.40     0.100    52    8.49

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA RUNOFF(CFS) =      2.12

   TOTAL AREA(ACRES) =      0.52   PEAK FLOW RATE(CFS) =      2.12

 ****************************************************************************

   FLOW PROCESS FROM NODE    101.00 TO NODE    101.00 IS CODE =  81

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

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

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

   MAINLINE Tc(MIN.) =    8.49

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.567

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   NATURAL GOOD COVER

   "GRASS"                    A        0.18      0.40     1.000    58



   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000

   SUBAREA AREA(ACRES) =    0.18      SUBAREA RUNOFF(CFS) =    0.68

   EFFECTIVE AREA(ACRES) =      0.70   AREA-AVERAGED Fm(INCH/HR) =  0.13

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.33

   TOTAL AREA(ACRES) =        0.7       PEAK FLOW RATE(CFS) =       2.79

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        0.7  TC(MIN.) =      8.49

   EFFECTIVE AREA(ACRES) =      0.70  AREA-AVERAGED Fm(INCH/HR)=  0.13

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap = 0.331

   PEAK FLOW RATE(CFS)   =       2.79

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

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

   END OF RATIONAL METHOD ANALYSIS

� 



 ____________________________________________________________________________

 ****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

          (c) Copyright 1983-2016 Advanced Engineering Software (aes)

              Ver. 23.0  Release Date: 07/01/2016  License ID 1435

                            Analysis prepared by:

                                                                             

                                                                             

                                                                             

                                                                             

  ************************** DESCRIPTION OF STUDY **************************

 * ECKOFF STREET (TEI JOB NO 3910)                                          *

 * PROPOSED CONDITION NODES 200-237                                         *

 * 100 - YEAR                                                               *

  **************************************************************************

   FILE NAME: W:\3910\PRB.DAT                                   

   TIME/DATE OF STUDY: 20:48 11/02/2022

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

   *DATA BANK RAINFALL USED*

   *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 0.0312 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)

   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************

   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21

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

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   136.00

   ELEVATION DATA: UPSTREAM(FEET) =    157.75  DOWNSTREAM(FEET) =    156.61

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.644

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.772

   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        1.26      0.40     0.100    52    5.64

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA RUNOFF(CFS) =      6.50

   TOTAL AREA(ACRES) =      1.26   PEAK FLOW RATE(CFS) =      6.50

 ****************************************************************************

   FLOW PROCESS FROM NODE    201.00 TO NODE    201.00 IS CODE =  81

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

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

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

   MAINLINE Tc(MIN.) =    5.64

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.772

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   NATURAL GOOD COVER

   "GRASS"                    A        0.14      0.40     1.000    58



   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000

   SUBAREA AREA(ACRES) =    0.14      SUBAREA RUNOFF(CFS) =    0.68

   EFFECTIVE AREA(ACRES) =      1.40   AREA-AVERAGED Fm(INCH/HR) =  0.08

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.19

   TOTAL AREA(ACRES) =        1.4       PEAK FLOW RATE(CFS) =       7.18

 ****************************************************************************

   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   152.61  DOWNSTREAM(FEET) =   151.34

   FLOW LENGTH(FEET) =   255.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  13.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.02

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       7.18

   PIPE TRAVEL TIME(MIN.) =   0.85    Tc(MIN.) =    6.49

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =     391.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 IS CODE =  81

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

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

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

   MAINLINE Tc(MIN.) =    6.49

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.328

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        0.99      0.40     0.100    52

   COMMERCIAL                 A        0.21      0.40     0.100    52

   COMMERCIAL                 A        0.37      0.40     0.100    52

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA AREA(ACRES) =    1.57      SUBAREA RUNOFF(CFS) =    7.47

   EFFECTIVE AREA(ACRES) =      2.97   AREA-AVERAGED Fm(INCH/HR) =  0.06

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.14

   TOTAL AREA(ACRES) =        3.0       PEAK FLOW RATE(CFS) =      14.09

 ****************************************************************************

   FLOW PROCESS FROM NODE    202.00 TO NODE    203.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   151.34  DOWNSTREAM(FEET) =   150.03

   FLOW LENGTH(FEET) =   263.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.01

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      14.09

   PIPE TRAVEL TIME(MIN.) =   0.73    Tc(MIN.) =    7.22

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    203.00 =     654.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    203.00 TO NODE    203.00 IS CODE =  81

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

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

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

   MAINLINE Tc(MIN.) =    7.22

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.013

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        0.35      0.40     0.100    52

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA AREA(ACRES) =    0.35      SUBAREA RUNOFF(CFS) =    1.57

   EFFECTIVE AREA(ACRES) =      3.32   AREA-AVERAGED Fm(INCH/HR) =  0.06

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.14

   TOTAL AREA(ACRES) =        3.3       PEAK FLOW RATE(CFS) =      14.81

 ****************************************************************************

   FLOW PROCESS FROM NODE    203.00 TO NODE    214.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   151.03  DOWNSTREAM(FEET) =   150.85

   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  18.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.79

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      14.81

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    7.34

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    214.00 =     694.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    214.00 TO NODE    214.00 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.) =    7.34

   RAINFALL INTENSITY(INCH/HR) =   4.97

   AREA-AVERAGED Fm(INCH/HR) =  0.06

   AREA-AVERAGED Fp(INCH/HR) =  0.40

   AREA-AVERAGED Ap =  0.14

   EFFECTIVE STREAM AREA(ACRES) =       3.32

   TOTAL STREAM AREA(ACRES) =       3.32

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      14.81

 ****************************************************************************

   FLOW PROCESS FROM NODE    210.00 TO NODE    211.00 IS CODE =  21

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

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   305.00

   ELEVATION DATA: UPSTREAM(FEET) =    162.76  DOWNSTREAM(FEET) =    156.77

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.576

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.288

   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        2.18      0.40     0.100    52    6.58

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA RUNOFF(CFS) =     10.30

   TOTAL AREA(ACRES) =      2.18   PEAK FLOW RATE(CFS) =     10.30

 ****************************************************************************

   FLOW PROCESS FROM NODE    211.00 TO NODE    211.00 IS CODE =  81

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

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

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

   MAINLINE Tc(MIN.) =    6.58

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.288

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   NATURAL GOOD COVER

   "GRASS"                    A        0.11      0.40     1.000    58

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000

   SUBAREA AREA(ACRES) =    0.11      SUBAREA RUNOFF(CFS) =    0.48

   EFFECTIVE AREA(ACRES) =      2.29   AREA-AVERAGED Fm(INCH/HR) =  0.06

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.14

   TOTAL AREA(ACRES) =        2.3       PEAK FLOW RATE(CFS) =      10.78

 ****************************************************************************

   FLOW PROCESS FROM NODE    211.00 TO NODE    211.00 IS CODE =  81

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

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

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

   MAINLINE Tc(MIN.) =    6.58

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.288

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   NATURAL POOR COVER

   "OPEN BRUSH"               A        0.35      0.40     1.000    81



   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000

   SUBAREA AREA(ACRES) =    0.35      SUBAREA RUNOFF(CFS) =    1.54

   EFFECTIVE AREA(ACRES) =      2.64   AREA-AVERAGED Fm(INCH/HR) =  0.10

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.26

   TOTAL AREA(ACRES) =        2.6       PEAK FLOW RATE(CFS) =      12.32

 ****************************************************************************

   FLOW PROCESS FROM NODE    211.00 TO NODE    212.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   152.77  DOWNSTREAM(FEET) =   152.17

   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.87

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      12.32

   PIPE TRAVEL TIME(MIN.) =   0.34    Tc(MIN.) =    6.92

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    212.00 =     425.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    212.00 TO NODE    212.00 IS CODE =  81

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

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

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

   MAINLINE Tc(MIN.) =    6.92

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.137

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        0.79      0.40     0.100    52

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA AREA(ACRES) =    0.79      SUBAREA RUNOFF(CFS) =    3.62

   EFFECTIVE AREA(ACRES) =      3.43   AREA-AVERAGED Fm(INCH/HR) =  0.09

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.22

   TOTAL AREA(ACRES) =        3.4       PEAK FLOW RATE(CFS) =      15.59

 ****************************************************************************

   FLOW PROCESS FROM NODE    212.00 TO NODE    213.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   152.17  DOWNSTREAM(FEET) =   151.62

   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  18.9 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.86

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      15.59

   PIPE TRAVEL TIME(MIN.) =   0.34    Tc(MIN.) =    7.26

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    213.00 =     545.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    213.00 TO NODE    213.00 IS CODE =  81

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

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

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

   MAINLINE Tc(MIN.) =    7.26

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.998

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        1.74      0.40     0.100    52

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA AREA(ACRES) =    1.74      SUBAREA RUNOFF(CFS) =    7.76

   EFFECTIVE AREA(ACRES) =      5.17   AREA-AVERAGED Fm(INCH/HR) =  0.07

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.18

   TOTAL AREA(ACRES) =        5.2       PEAK FLOW RATE(CFS) =      22.92

 ****************************************************************************

   FLOW PROCESS FROM NODE    213.00 TO NODE    214.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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



   ELEVATION DATA: UPSTREAM(FEET) =   153.00  DOWNSTREAM(FEET) =   150.85

   FLOW LENGTH(FEET) =   530.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  20.9 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.28

   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      22.92

   PIPE TRAVEL TIME(MIN.) =   1.41    Tc(MIN.) =    8.66

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    214.00 =    1075.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    214.00 TO NODE    214.00 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.) =    8.66

   RAINFALL INTENSITY(INCH/HR) =   4.52

   AREA-AVERAGED Fm(INCH/HR) =  0.07

   AREA-AVERAGED Fp(INCH/HR) =  0.40

   AREA-AVERAGED Ap =  0.18

   EFFECTIVE STREAM AREA(ACRES) =       5.17

   TOTAL STREAM AREA(ACRES) =       5.17

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      22.92

   ** CONFLUENCE DATA **

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE

       1       14.81    7.34    4.967  0.40( 0.06) 0.14       3.3     200.00

       2       22.92    8.66    4.515  0.40( 0.07) 0.18       5.2     210.00

   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       36.19    7.34    4.967  0.40( 0.06) 0.16       7.7     200.00

       2       36.37    8.66    4.515  0.40( 0.07) 0.16       8.5     210.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      36.37    Tc(MIN.) =     8.66

   EFFECTIVE AREA(ACRES) =       8.49   AREA-AVERAGED Fm(INCH/HR) =  0.07

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.16

   TOTAL AREA(ACRES) =        8.5

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    214.00 =    1075.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    214.00 TO NODE    236.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   150.85  DOWNSTREAM(FEET) =   147.81

   FLOW LENGTH(FEET) =   312.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  21.3 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.78

   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      36.37

   PIPE TRAVEL TIME(MIN.) =   0.53    Tc(MIN.) =    9.20

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    236.00 =    1387.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    236.00 TO NODE    236.00 IS CODE =  10

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

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

 ****************************************************************************

   FLOW PROCESS FROM NODE    220.00 TO NODE    221.00 IS CODE =  21

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

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   440.00

   ELEVATION DATA: UPSTREAM(FEET) =    158.74  DOWNSTREAM(FEET) =    155.63

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20



   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.341

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.325

   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        1.50      0.40     0.100    52    9.34

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA RUNOFF(CFS) =      5.78

   TOTAL AREA(ACRES) =      1.50   PEAK FLOW RATE(CFS) =      5.78

 ****************************************************************************

   FLOW PROCESS FROM NODE    221.00 TO NODE    222.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   151.00  DOWNSTREAM(FEET) =   150.00

   FLOW LENGTH(FEET) =   116.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.3 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.85

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       5.78

   PIPE TRAVEL TIME(MIN.) =   0.33    Tc(MIN.) =    9.67

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    222.00 =     556.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    222.00 TO NODE    222.00 IS CODE =  81

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

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

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

   MAINLINE Tc(MIN.) =    9.67

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.240

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        0.55      0.40     0.100    52

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA AREA(ACRES) =    0.55      SUBAREA RUNOFF(CFS) =    2.08

   EFFECTIVE AREA(ACRES) =      2.05   AREA-AVERAGED Fm(INCH/HR) =  0.04

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.10

   TOTAL AREA(ACRES) =        2.0       PEAK FLOW RATE(CFS) =       7.75

 ****************************************************************************

   FLOW PROCESS FROM NODE    222.00 TO NODE    235.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   150.00  DOWNSTREAM(FEET) =   149.00

   FLOW LENGTH(FEET) =   100.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.79

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       7.75

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    9.92

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    235.00 =     656.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    235.00 TO NODE    235.00 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.) =    9.92

   RAINFALL INTENSITY(INCH/HR) =   4.18

   AREA-AVERAGED Fm(INCH/HR) =  0.04

   AREA-AVERAGED Fp(INCH/HR) =  0.40

   AREA-AVERAGED Ap =  0.10

   EFFECTIVE STREAM AREA(ACRES) =       2.05

   TOTAL STREAM AREA(ACRES) =       2.05

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.75

 ****************************************************************************

   FLOW PROCESS FROM NODE    230.00 TO NODE    231.00 IS CODE =  21

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

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<



   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   269.00

   ELEVATION DATA: UPSTREAM(FEET) =    159.60  DOWNSTREAM(FEET) =    157.45

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.486

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.910

   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        0.65      0.40     0.100    52    7.49

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA RUNOFF(CFS) =      2.85

   TOTAL AREA(ACRES) =      0.65   PEAK FLOW RATE(CFS) =      2.85

 ****************************************************************************

   FLOW PROCESS FROM NODE    231.00 TO NODE    232.00 IS CODE =  61

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

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STANDARD CURB SECTION USED)<<<<<

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

   UPSTREAM ELEVATION(FEET) =  157.45  DOWNSTREAM ELEVATION(FEET) =  156.00

   STREET LENGTH(FEET) =   258.00   CURB HEIGHT(INCHES) =  8.0

   STREET HALFWIDTH(FEET) = 25.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0148

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.62

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.44

     HALFSTREET FLOOD WIDTH(FEET) =   14.08

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.13

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.94

   STREET FLOW TRAVEL TIME(MIN.) =   2.02   Tc(MIN.) =    9.51

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.281

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        0.70      0.40     0.100    52

   NATURAL POOR COVER

   "OPEN BRUSH"               A        0.25      0.40     1.000    81

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.337

   SUBAREA AREA(ACRES) =    0.95      SUBAREA RUNOFF(CFS) =    3.55

   EFFECTIVE AREA(ACRES) =      1.60    AREA-AVERAGED Fm(INCH/HR) =  0.10

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.24

   TOTAL AREA(ACRES) =        1.6        PEAK FLOW RATE(CFS) =       6.03

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.47   HALFSTREET FLOOD WIDTH(FEET) =  15.79

   FLOW VELOCITY(FEET/SEC.) =  2.25   DEPTH*VELOCITY(FT*FT/SEC.) =   1.06

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    232.00 =     527.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    232.00 TO NODE    233.00 IS CODE =  91

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

   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

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

   UPSTREAM NODE ELEVATION(FEET) =    156.00

   DOWNSTREAM NODE ELEVATION(FEET) =    154.68

   CHANNEL LENGTH THRU SUBAREA(FEET) =   158.00

   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.170

   PAVEMENT LIP(FEET) =  0.013   MANNING'S N = .0150

   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000

   MAXIMUM DEPTH(FEET) =   0.50

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.035

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        0.35      0.40     0.100    52

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100



   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      6.66

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.54

   AVERAGE FLOW DEPTH(FEET) =   0.37   FLOOD WIDTH(FEET) =   21.79

   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   1.04   Tc(MIN.) =   10.54

   SUBAREA AREA(ACRES) =    0.35       SUBAREA RUNOFF(CFS) =    1.26

   EFFECTIVE AREA(ACRES) =    1.95     AREA-AVERAGED Fm(INCH/HR) =   0.09

   AREA-AVERAGED Fp(INCH/HR) =   0.40  AREA-AVERAGED Ap =   0.22

   TOTAL AREA(ACRES) =        1.9         PEAK FLOW RATE(CFS) =       6.93

   END OF SUBAREA "V" GUTTER HYDRAULICS:

   DEPTH(FEET) =  0.38   FLOOD WIDTH(FEET) =   22.29

   FLOW VELOCITY(FEET/SEC.) =   2.54   DEPTH*VELOCITY(FT*FT/SEC) =   0.95

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    233.00 =     685.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    233.00 TO NODE    234.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   151.68  DOWNSTREAM(FEET) =   151.00

   FLOW LENGTH(FEET) =   110.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.48

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       6.93

   PIPE TRAVEL TIME(MIN.) =   0.33    Tc(MIN.) =   10.88

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    234.00 =     795.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    234.00 TO NODE    234.00 IS CODE =  81

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

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

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

   MAINLINE Tc(MIN.) =   10.88

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.963

   SUBAREA LOSS RATE DATA(AMC III):

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN

   COMMERCIAL                 A        0.70      0.40     0.100    52

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100

   SUBAREA AREA(ACRES) =    0.70      SUBAREA RUNOFF(CFS) =    2.47

   EFFECTIVE AREA(ACRES) =      2.65   AREA-AVERAGED Fm(INCH/HR) =  0.07

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.18

   TOTAL AREA(ACRES) =        2.6       PEAK FLOW RATE(CFS) =       9.28

 ****************************************************************************

   FLOW PROCESS FROM NODE    234.00 TO NODE    235.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   151.00  DOWNSTREAM(FEET) =   149.00

   FLOW LENGTH(FEET) =    80.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.7 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.89

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       9.28

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =   11.01

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    235.00 =     875.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    235.00 TO NODE    235.00 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.) =   11.01

   RAINFALL INTENSITY(INCH/HR) =   3.94

   AREA-AVERAGED Fm(INCH/HR) =  0.07

   AREA-AVERAGED Fp(INCH/HR) =  0.40

   AREA-AVERAGED Ap =  0.18

   EFFECTIVE STREAM AREA(ACRES) =       2.65

   TOTAL STREAM AREA(ACRES) =       2.65

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       9.28



   ** CONFLUENCE DATA **

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE

       1        7.75    9.92    4.179  0.40( 0.04) 0.10       2.0     220.00

       2        9.28   11.01    3.935  0.40( 0.07) 0.18       2.6     230.00

   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       16.63    9.92    4.179  0.40( 0.06) 0.15       4.4     220.00

       2       16.57   11.01    3.935  0.40( 0.06) 0.15       4.7     230.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      16.63    Tc(MIN.) =     9.92

   EFFECTIVE AREA(ACRES) =       4.44   AREA-AVERAGED Fm(INCH/HR) =  0.06

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.15

   TOTAL AREA(ACRES) =        4.7

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    235.00 =     875.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    235.00 TO NODE    236.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   149.00  DOWNSTREAM(FEET) =   148.94

   FLOW LENGTH(FEET) =     8.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.3 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.32

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      16.63

   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    9.94

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    236.00 =     883.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    236.00 TO NODE    236.00 IS CODE =  11

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

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

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

   ** MAIN STREAM CONFLUENCE DATA **

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE

       1       16.63    9.94    4.175  0.40( 0.06) 0.15       4.4     220.00

       2       16.57   11.03    3.932  0.40( 0.06) 0.15       4.7     230.00

   LONGEST FLOWPATH FROM NODE    230.00 TO NODE    236.00 =     883.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE

       1       36.19    7.87    4.772  0.40( 0.06) 0.16       7.7     200.00

       2       36.37    9.20    4.364  0.40( 0.07) 0.16       8.5     210.00

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    236.00 =    1387.00 FEET.

   ** PEAK FLOW RATE TABLE **

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE

       1       51.27    7.87    4.772  0.40( 0.06) 0.16      11.2     200.00

       2       52.47    9.20    4.364  0.40( 0.06) 0.16      12.6     210.00

       3       51.40    9.94    4.175  0.40( 0.06) 0.16      12.9     220.00

       4       49.28   11.03    3.932  0.40( 0.06) 0.16      13.2     230.00

     TOTAL AREA(ACRES) =        13.2

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       52.47  Tc(MIN.) =    9.196

   EFFECTIVE AREA(ACRES) =     12.60  AREA-AVERAGED Fm(INCH/HR) =  0.06

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.16

   TOTAL AREA(ACRES) =       13.2

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    236.00 =    1387.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE    236.00 TO NODE    236.00 IS CODE =  12

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

   >>>>>CLEAR MEMORY BANK # 1 <<<<<

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



 ****************************************************************************

   FLOW PROCESS FROM NODE    236.00 TO NODE    237.00 IS CODE =  31

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

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   148.94  DOWNSTREAM(FEET) =   148.35

   FLOW LENGTH(FEET) =   112.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  39.0 INCH PIPE IS  27.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.53

   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      52.47

   PIPE TRAVEL TIME(MIN.) =   0.22    Tc(MIN.) =    9.41

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    237.00 =    1499.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =       13.2  TC(MIN.) =      9.41

   EFFECTIVE AREA(ACRES) =     12.60  AREA-AVERAGED Fm(INCH/HR)=  0.06

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap = 0.158

   PEAK FLOW RATE(CFS)   =      52.47

   ** PEAK FLOW RATE TABLE **

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE

       1       51.27    8.09    4.697  0.40( 0.06) 0.16      11.2     200.00

       2       52.47    9.41    4.305  0.40( 0.06) 0.16      12.6     210.00

       3       51.40   10.15    4.123  0.40( 0.06) 0.16      12.9     220.00

       4       49.28   11.26    3.886  0.40( 0.06) 0.16      13.2     230.00

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

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

   END OF RATIONAL METHOD ANALYSIS
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