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INTRODUCTION 

 

 

A:  PROJECT LOCATION 

 

The project site is located on the northeast side of Natwar Lane, west of Western Way, 

and north of Nandina Drive in the city of Perris, California. Interstate 215 is west of the 

site.  See the following page for a vicinity map. 

 

B:  STUDY PURPOSE 

 

The purpose of this study is to determine the existing and proposed condition 100-year 

peak flow rates for the project site that ultimately discharges into a proposed Master Plan 

storm drain that drains from west to east through the north portion of the site. 

 

C:  PROJECT STAFF: 

 

Thienes Engineering staff involved in this study include: 

 

            Reinhard Stenzel 

 Brian Weil 

 Tony Nuñez  
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DISCUSSION 

 

 

The project site encompasses approximately 6.40 acres. Proposed improvements to the 

site include a single commercial/warehouse type building that is approximately 138,713 

square feet. There will be a truck dock and yard area on the southerly side of the building. 

Vehicle parking areas will be located on the easterly and westerly portions of the project 

site. There will be landscaped areas adjacent to Western Way and throughout the site.  

 

Existing Condition 

   

Under existing conditions, the site is a vacant lot covered in natural grasses and sparse 

vegetation. Runoff from the site generally drains from west to east toward Western Way. 

The existing condition 100-year peak flow rate currently draining to Western Way (nodes 

200-201) is approximately 8.4 cfs. 

 

Stormwater from the site will cross Western Way and continue southeasterly via an 

existing natural drainage course. An existing dirt berm and access road along the westerly 

property line of the March Air Reserve Base diverts runoff away from the base. Drainage 

is directed southeasterly to the Nandina Drive and Patterson Avenue intersection. 

Patterson Avenue is an unimproved dirt road and does not have positive drainage. Flows 

appear to drain easterly into an existing earthen channel that traverses from north to south 

through the March Air Reserve Base, east of the project site. The channel ultimately 

drains southeasterly and discharges to the Perris Valley Storm Channel, Line “B”, at 

Heacock Avenue.  

 

The project site is currently accepting offsite runon from the property to the west. Flows 

surface drain from west to east and enter the site at the surface along the westerly 

property line. The existing condition 100-year peak flow rate from the neighboring 

property is approximately 9.3 cfs. The westerly property will be improved prior to the 

development of the project site and runoff will be directed away from the site, to a 

proposed public storm drain system. 

 

See Appendix “B” for existing condition hydrology calculations and Appendix “C” for an 

existing condition hydrology map. 

 

Proposed Master Plan Storm Drain 

 

The project site is tabled to Lateral “B-7.2” per the Perris Valley Area Master Drainage 

Plan Hydrology Map. The upstream end of lateral “B-7.2” is adjacent to the southeast 

portion of the site and is located in Western Way. Lateral “B-7.2” drains to the south and 

confluences with Lateral “B-7” in Nandina Avenue. Lateral “B-7” continues easterly in 

Nandina Avenue, turns southerly in Patterson Avenue, and ultimately discharges to Line 

“B” in Old Oleander Road (now called Harley Knox Boulevard). The Master Drainage 

Plan shows that Line “B” conveys drainage, from areas north of the site and west of the 



215 Freeway, southerly to Old Oleander Road. These Master Drainage Plan facilities 

have not been constructed at the time of this report. 

 

K & A Engineering has prepared preliminary plans for a future storm drain system that 

will convey stormwater from areas to the north, southeasterly past Nandina Avenue. The 

future reinforced concrete box will parallel the site’s northerly property line and continue 

southeasterly around the easterly property line. The storm drain will be located adjacent 

to the March Air Reserve Base and within private property. The preliminary plans show 

Lateral “B-7” connecting to the future storm drain near the Nandina Avenue and 

Patterson Avenue intersection. The future storm drain construction schedule is unknown. 

 

The Perris Valley MDP Line B storm drain plan by Albert A. Webb Associates (WEBB) 

proposes a storm drain system that conveys stormwater from an existing 96” RCP near 

the March Field Air Museum, north of the project site, to the southeast. The storm drain 

system will temporarily discharge into an existing earthen channel located east of the 

project site. The proposed storm drain system will ultimately continue southeasterly with 

the construction of the K & A Engineering future storm drain system or WEBB 

alternative 2 plan. 

 

The First March Logistics Preliminary Hydrology Calculations report prepared by 

Thienes Engineering, Inc. shows a proposed public storm drain system that will convey 

runoff from areas west of the 215 freeway with the development of the westerly 

neighboring site. The proposed public storm drain system will drain from west to east, 

through the northerly portion of the site, and ultimately discharge into the K & A 

Engineering or WEBB alternative 2 future storm drain system. 

 

See Appendix “A” for K & A Engineering, WEBB, and Thienes Engineering, Inc. 

reference plans. 

 

Proposed Condition Hydrology 

 

Runoff from the westerly parking stalls and drive aisle will surface drain to a catch basin 

within the northerly portion of the parking lot (nodes 100-101). Flow from the building, 

truck yard, and southeasterly parking lot will surface drain to catch basins located in the 

truck yard area (nodes 110-121). A proposed onsite storm drain system, Line A, will 

convey stormwater from the northwest parking to the south, turn east around the building, 

and confluence with flows from the building and truck yard. Line A will continue east, 

turn north around the southeast corner of the building and collect runoff from the 

northeasterly parking lot that will surface drain to a catch basin on the east side of the 

building (nodes 130-131). The drive aisle north of the building will surface drain to 

several catch basins adjacent to the northerly face of the building (nodes 140-171). A 

proposed storm drain system, Line B, will convey flow to the east and confluence with 

Line A (at node 172). Line A continues north and ultimately discharges to the proposed 

public storm drain (at node 173). The proposed condition 100-year peak flow rate for the 

majority of the project site is approximately 18.8 cfs. 

 



Drainage from the landscaping along the easterly property line and a portion of the 

driveway will surface drain directly into Western Avenue (nodes 180-181). The proposed 

condition 100-year peak flow rate from the street adjacent landscaping is approximately 

0.9 cfs. 

 

The total proposed condition 100-year peak flow rate from the project site is 

approximately 19.7 cfs (direct sum of the individual areas).  

 

See Appendix “B” for proposed condition hydrology calculations and Appendix “C” for a 

proposed condition hydrology map. 

  

Methodology 

 

Riverside County Rational Method Program, by AES Software, was used for the 

hydrology calculations. The soil type is “B” per the Riverside County Hydrology Manual.   

 

See Appendix “A” for reference material from the Hydrology Manual. 

 

Conclusion 

 

The existing condition 100-year peak flow rate is approximately 8.4 cfs. The proposed 

improvements will increase the 100-year peak flow to approximately 19.7 cfs. A 

proposed onsite storm drain system will discharge into a future public storm drain line 

that will drain from west to east through the northerly portion of the site. This future 

public storm drain and the downstream master storm drain facilities are designed for a 

100-year storm frequency. Runoff from the project site to Western Way and the 

subsequent easterly properties is decreased from 8.4 cfs to 0.9 cfs. Therefore the 

proposed improvements will not negatively impact downstream facilities. 
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  A    REFERENCE MATERIAL 

 

  B    HYDROLOGY CALCULATIONS 

 

  C    HYDROLOGY MAPS 
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HYDROLOGY MANUAL REFERENCE MATERIAL 























PERRIS VALLEY AREA MASTER DRAINAGE PLAN  

REFERENCE MATERIAL 







K & A ENGINEERING MASTER PLAN FACILITY EXHIBIT 





ALBERT A. WEBB ASSOCIATES (WEBB) REFERENCE MATERIAL 
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 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON

         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

                       (RCFC&WCD)  1978 HYDROLOGY MANUAL

          (c) Copyright 1982-2016 Advanced Engineering Software (aes)

                       (Rational Tabling Version 23.0)

                    Release Date: 07/01/2016  License ID 1435

                            Analysis prepared by:

                                                                             

                                                                             

                                                                             

                                                                             

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

 * FIRST MARCH BUILDING 2                                                   *

 * EXISTING CONDITION 100-YEAR                                              *

 * NODES 200-201                                                            *

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

   FILE NAME: W:\3933\E200.DAT                                  

   TIME/DATE OF STUDY: 16:26 03/02/2021

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

   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

   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.470

   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.220

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.220

   SLOPE OF INTENSITY DURATION CURVE = 0.5000

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS

         FOR ALL DOWNSTREAM ANALYSES

   *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.*

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

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

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   791.74

   UPSTREAM ELEVATION(FEET) =   1510.42

   DOWNSTREAM ELEVATION(FEET) =   1501.89

   ELEVATION DIFFERENCE(FEET) =      8.53

   TC = 0.533*[(  791.74**3)/(     8.53)]**.2 =   19.027

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.166

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6066

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      8.41

   TOTAL AREA(ACRES) =      6.40   TOTAL RUNOFF(CFS) =      8.41

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        6.4  TC(MIN.) =     19.03

   PEAK FLOW RATE(CFS)   =       8.41

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

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

   END OF RATIONAL METHOD ANALYSIS

� 



 ____________________________________________________________________________

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

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON

         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

                       (RCFC&WCD)  1978 HYDROLOGY MANUAL

          (c) Copyright 1982-2016 Advanced Engineering Software (aes)

                       (Rational Tabling Version 23.0)

                    Release Date: 07/01/2016  License ID 1435

                            Analysis prepared by:

                                                                             

                                                                             

                                                                             

                                                                             

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

 * FIRST MARCH BUILDING 2                                                   *

 * EXISTING CONDITION 100-YEAR                                              *

 * NODES 210-211                                                            *

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

   FILE NAME: W:\3933\E210.DAT                                  

   TIME/DATE OF STUDY: 08:49 03/03/2021

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

   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

   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.470

   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.220

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.220

   SLOPE OF INTENSITY DURATION CURVE = 0.5000

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS

         FOR ALL DOWNSTREAM ANALYSES

   *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.*

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

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

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1026.40

   UPSTREAM ELEVATION(FEET) =   1520.99

   DOWNSTREAM ELEVATION(FEET) =   1508.27

   ELEVATION DIFFERENCE(FEET) =     12.72

   TC = 0.709*[( 1026.40**3)/(    12.72)]**.2 =   27.339

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.807

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5697

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      9.32

   TOTAL AREA(ACRES) =      9.05   TOTAL RUNOFF(CFS) =      9.32

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        9.1  TC(MIN.) =     27.34

   PEAK FLOW RATE(CFS)   =       9.32

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

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

   END OF RATIONAL METHOD ANALYSIS
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PROPOSED CONDITION 



 ____________________________________________________________________________

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

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON

         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

                       (RCFC&WCD)  1978 HYDROLOGY MANUAL

          (c) Copyright 1982-2016 Advanced Engineering Software (aes)

                       (Rational Tabling Version 23.0)

                    Release Date: 07/01/2016  License ID 1435

                            Analysis prepared by:

                                                                             

                                                                             

                                                                             

                                                                             

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

 * FIRST MARCH BUILDING 2                                                   *

 * PROPOSED CONDITION 100-YEAR                                              *

 * NODES 100-173                                                            *

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

   FILE NAME: W:\3933\P100.DAT                                  

   TIME/DATE OF STUDY: 15:35 03/02/2021

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

   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

   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.470

   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.220

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.220

   SLOPE OF INTENSITY DURATION CURVE = 0.5000

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS

         FOR ALL DOWNSTREAM ANALYSES

   *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.*

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

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

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   275.70

   UPSTREAM ELEVATION(FEET) =   1509.93

   DOWNSTREAM ELEVATION(FEET) =   1503.88

   ELEVATION DIFFERENCE(FEET) =      6.05

   TC = 0.303*[(  275.70**3)/(     6.05)]**.2 =    6.159

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.808

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8806

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      2.01

   TOTAL AREA(ACRES) =      0.60   TOTAL RUNOFF(CFS) =      2.01

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

   FLOW PROCESS FROM NODE    101.00 TO NODE    112.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1499.88  DOWNSTREAM(FEET) =  1498.12

   FLOW LENGTH(FEET) =   497.59   MANNING'S N =  0.012

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.9 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.21

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       2.01

   PIPE TRAVEL TIME(MIN.) =   2.58    Tc(MIN.) =    8.74

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    112.00 =     773.29 FEET.

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

   FLOW PROCESS FROM NODE    112.00 TO NODE    112.00 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.) =    8.74

   RAINFALL INTENSITY(INCH/HR) =   3.20

   TOTAL STREAM AREA(ACRES) =     0.60

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.01

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  21



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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   255.58

   UPSTREAM ELEVATION(FEET) =   1509.93

   DOWNSTREAM ELEVATION(FEET) =   1501.21

   ELEVATION DIFFERENCE(FEET) =      8.72

   TC = 0.303*[(  255.58**3)/(     8.72)]**.2 =    5.470

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.041

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8815

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      8.90

   TOTAL AREA(ACRES) =      2.50   TOTAL RUNOFF(CFS) =      8.90

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

   FLOW PROCESS FROM NODE    111.00 TO NODE    112.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1498.21  DOWNSTREAM(FEET) =  1498.12

   FLOW LENGTH(FEET) =    36.92   MANNING'S N =  0.012

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.12

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

   PIPE-FLOW(CFS) =       8.90

   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    5.62

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =     292.50 FEET.

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

   FLOW PROCESS FROM NODE    112.00 TO NODE    112.00 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.) =    5.62

   RAINFALL INTENSITY(INCH/HR) =   3.99

   TOTAL STREAM AREA(ACRES) =     2.50

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      8.90

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        2.01     8.74        3.197          0.60

       2        8.90     5.62        3.987          2.50

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       10.20     5.62       3.987

       2        9.15     8.74       3.197

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      10.20   Tc(MIN.) =    5.62

   TOTAL AREA(ACRES) =        3.1

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    112.00 =     773.29 FEET.

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

   FLOW PROCESS FROM NODE    112.00 TO NODE    122.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1498.11  DOWNSTREAM(FEET) =  1497.83

   FLOW LENGTH(FEET) =   113.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  17.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.25

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

   PIPE-FLOW(CFS) =      10.20

   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =    6.06

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    122.00 =     886.29 FEET.

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

   FLOW PROCESS FROM NODE    122.00 TO NODE    122.00 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.) =    6.06

   RAINFALL INTENSITY(INCH/HR) =   3.84

   TOTAL STREAM AREA(ACRES) =     3.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     10.20

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    121.00 IS CODE =  21

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2



   INITIAL SUBAREA FLOW-LENGTH(FEET) =   299.78

   UPSTREAM ELEVATION(FEET) =   1505.02

   DOWNSTREAM ELEVATION(FEET) =   1501.21

   ELEVATION DIFFERENCE(FEET) =      3.81

   TC = 0.303*[(  299.78**3)/(     3.81)]**.2 =    7.104

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.546

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8795

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      7.02

   TOTAL AREA(ACRES) =      2.25   TOTAL RUNOFF(CFS) =      7.02

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

   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1498.21  DOWNSTREAM(FEET) =  1497.85

   FLOW LENGTH(FEET) =    36.92   MANNING'S N =  0.012

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.58

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

   PIPE-FLOW(CFS) =       7.02

   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    7.20

   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    122.00 =     336.70 FEET.

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

   FLOW PROCESS FROM NODE    122.00 TO NODE    122.00 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.) =    7.20

   RAINFALL INTENSITY(INCH/HR) =   3.52

   TOTAL STREAM AREA(ACRES) =     2.25

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.02

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       10.20     6.06        3.838          3.10

       1        9.15     9.19        3.117          3.10

       2        7.02     7.20        3.523          2.25

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       16.11     6.06       3.838

       2       16.38     7.20       3.523

       3       15.36     9.19       3.117

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      16.38   Tc(MIN.) =    7.20

   TOTAL AREA(ACRES) =        5.3

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    122.00 =     886.29 FEET.

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

   FLOW PROCESS FROM NODE    122.00 TO NODE    132.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1497.82  DOWNSTREAM(FEET) =  1496.88

   FLOW LENGTH(FEET) =   378.01   MANNING'S N =  0.012

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  19.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.84

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

   PIPE-FLOW(CFS) =      16.38

   PIPE TRAVEL TIME(MIN.) =   1.30    Tc(MIN.) =    8.50

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    132.00 =    1264.30 FEET.

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

   FLOW PROCESS FROM NODE    132.00 TO NODE    132.00 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.) =    8.50

   RAINFALL INTENSITY(INCH/HR) =   3.24

   TOTAL STREAM AREA(ACRES) =     5.35

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     16.38

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    131.00 IS CODE =  21

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   172.64

   UPSTREAM ELEVATION(FEET) =   1505.74

   DOWNSTREAM ELEVATION(FEET) =   1503.64

   ELEVATION DIFFERENCE(FEET) =      2.10



   TC = 0.303*[(  172.64**3)/(     2.10)]**.2 =    5.747

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.942

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8811

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      1.39

   TOTAL AREA(ACRES) =      0.40   TOTAL RUNOFF(CFS) =      1.39

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

   FLOW PROCESS FROM NODE    131.00 TO NODE    132.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1500.31  DOWNSTREAM(FEET) =  1497.54

   FLOW LENGTH(FEET) =    16.37   MANNING'S N =  0.012

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   2.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.22

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       1.39

   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    5.77

   LONGEST FLOWPATH FROM NODE    130.00 TO NODE    132.00 =     189.01 FEET.

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

   FLOW PROCESS FROM NODE    132.00 TO NODE    132.00 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.) =    5.77

   RAINFALL INTENSITY(INCH/HR) =   3.93

   TOTAL STREAM AREA(ACRES) =     0.40

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.39

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       16.11     7.41        3.471          5.35

       1       16.38     8.50        3.241          5.35

       1       15.36    10.54        2.911          5.35

       2        1.39     5.77        3.934          0.40

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       13.93     5.77       3.934

       2       17.33     7.41       3.471

       3       17.52     8.50       3.241

       4       16.39    10.54       2.911

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      17.52   Tc(MIN.) =    8.50

   TOTAL AREA(ACRES) =        5.8

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    132.00 =    1264.30 FEET.

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

   FLOW PROCESS FROM NODE    132.00 TO NODE    172.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1496.87  DOWNSTREAM(FEET) =  1496.59

   FLOW LENGTH(FEET) =   110.73   MANNING'S N =  0.012

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  20.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.93

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

   PIPE-FLOW(CFS) =      17.52

   PIPE TRAVEL TIME(MIN.) =   0.37    Tc(MIN.) =    8.87

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    172.00 =    1375.03 FEET.

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

   FLOW PROCESS FROM NODE    172.00 TO NODE    172.00 IS CODE =  10

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

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

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

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

   FLOW PROCESS FROM NODE    140.00 TO NODE    141.00 IS CODE =  21

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    84.50

   UPSTREAM ELEVATION(FEET) =   1505.46

   DOWNSTREAM ELEVATION(FEET) =   1504.33

   ELEVATION DIFFERENCE(FEET) =      1.13

   TC = 0.303*[(   84.50**3)/(     1.13)]**.2 =    4.237

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.226

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8821

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      0.37

   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.37



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

   FLOW PROCESS FROM NODE    141.00 TO NODE    151.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1502.00  DOWNSTREAM(FEET) =  1501.51

   FLOW LENGTH(FEET) =   114.83   MANNING'S N =  0.012

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.25

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       0.37

   PIPE TRAVEL TIME(MIN.) =   0.85    Tc(MIN.) =    5.85

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    151.00 =     199.33 FEET.

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

   FLOW PROCESS FROM NODE    151.00 TO NODE    151.00 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.) =    5.85

   RAINFALL INTENSITY(INCH/HR) =   3.91

   TOTAL STREAM AREA(ACRES) =     0.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.37

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

   FLOW PROCESS FROM NODE    150.00 TO NODE    151.00 IS CODE =  21

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    84.50

   UPSTREAM ELEVATION(FEET) =   1505.46

   DOWNSTREAM ELEVATION(FEET) =   1504.33

   ELEVATION DIFFERENCE(FEET) =      1.13

   TC = 0.303*[(   84.50**3)/(     1.13)]**.2 =    4.237

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.226

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8821

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      0.37

   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.37

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

   FLOW PROCESS FROM NODE    151.00 TO NODE    151.00 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.) =    5.00

   RAINFALL INTENSITY(INCH/HR) =   4.23

   TOTAL STREAM AREA(ACRES) =     0.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.37

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        0.37     5.85        3.907          0.10

       2        0.37     5.00        4.226          0.10

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1        0.69     5.00       4.226

       2        0.72     5.85       3.907

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       0.72   Tc(MIN.) =    5.85

   TOTAL AREA(ACRES) =        0.2

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    151.00 =     199.33 FEET.

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

   FLOW PROCESS FROM NODE    151.00 TO NODE    161.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1501.50  DOWNSTREAM(FEET) =  1501.00

   FLOW LENGTH(FEET) =   114.83   MANNING'S N =  0.012

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.73

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       0.72

   PIPE TRAVEL TIME(MIN.) =   0.70    Tc(MIN.) =    6.55

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    161.00 =     314.16 FEET.

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

   FLOW PROCESS FROM NODE    161.00 TO NODE    161.00 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.) =    6.55

   RAINFALL INTENSITY(INCH/HR) =   3.69

   TOTAL STREAM AREA(ACRES) =     0.20

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.72

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

   FLOW PROCESS FROM NODE    160.00 TO NODE    161.00 IS CODE =  21

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    84.32

   UPSTREAM ELEVATION(FEET) =   1505.46

   DOWNSTREAM ELEVATION(FEET) =   1504.32

   ELEVATION DIFFERENCE(FEET) =      1.14

   TC = 0.303*[(   84.32**3)/(     1.14)]**.2 =    4.224

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.226

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8821

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      0.37

   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.37

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

   FLOW PROCESS FROM NODE    161.00 TO NODE    161.00 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.) =    5.00

   RAINFALL INTENSITY(INCH/HR) =   4.23

   TOTAL STREAM AREA(ACRES) =     0.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.37

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        0.69     5.71        3.955          0.20

       1        0.72     6.55        3.692          0.20

       2        0.37     5.00        4.226          0.10

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1        0.98     5.00       4.226

       2        1.04     5.71       3.955

       3        1.04     6.55       3.692

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       1.04   Tc(MIN.) =    6.55

   TOTAL AREA(ACRES) =        0.3

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    161.00 =     314.16 FEET.

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

   FLOW PROCESS FROM NODE    161.00 TO NODE    171.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1500.98  DOWNSTREAM(FEET) =  1500.51

   FLOW LENGTH(FEET) =   114.83   MANNING'S N =  0.012

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.96

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       1.04

   PIPE TRAVEL TIME(MIN.) =   0.65    Tc(MIN.) =    7.20

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    171.00 =     428.99 FEET.

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

   FLOW PROCESS FROM NODE    171.00 TO NODE    171.00 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.) =    7.20

   RAINFALL INTENSITY(INCH/HR) =   3.52

   TOTAL STREAM AREA(ACRES) =     0.30

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.04

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

   FLOW PROCESS FROM NODE    170.00 TO NODE    171.00 IS CODE =  21

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL



   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    84.50

   UPSTREAM ELEVATION(FEET) =   1505.46

   DOWNSTREAM ELEVATION(FEET) =   1504.33

   ELEVATION DIFFERENCE(FEET) =      1.13

   TC = 0.303*[(   84.50**3)/(     1.13)]**.2 =    4.237

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.226

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8821

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      0.37

   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.37

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

   FLOW PROCESS FROM NODE    171.00 TO NODE    171.00 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.) =    5.00

   RAINFALL INTENSITY(INCH/HR) =   4.23

   TOTAL STREAM AREA(ACRES) =     0.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.37

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        0.98     5.66        3.972          0.30

       1        1.04     6.36        3.748          0.30

       1        1.04     7.20        3.522          0.30

       2        0.37     5.00        4.226          0.10

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1        1.24     5.00       4.226

       2        1.33     5.66       3.972

       3        1.37     6.36       3.748

       4        1.35     7.20       3.522

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       1.37   Tc(MIN.) =    6.36

   TOTAL AREA(ACRES) =        0.4

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    171.00 =     428.99 FEET.

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

   FLOW PROCESS FROM NODE    171.00 TO NODE    172.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1500.50  DOWNSTREAM(FEET) =  1496.68

   FLOW LENGTH(FEET) =    88.01   MANNING'S N =  0.012

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.48

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       1.37

   PIPE TRAVEL TIME(MIN.) =   0.20    Tc(MIN.) =    6.56

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    172.00 =     517.00 FEET.

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

   FLOW PROCESS FROM NODE    172.00 TO NODE    172.00 IS CODE =  11

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

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

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

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1        1.24     5.20       4.143        0.40

       2        1.33     5.86       3.905        0.40

       3        1.37     6.56       3.691        0.40

       4        1.35     7.40       3.475        0.40

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    172.00 =     517.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       13.93     6.17       3.805        5.75

       2       17.33     7.79       3.387        5.75

       3       17.52     8.87       3.172        5.75

       4       16.39    10.93       2.858        5.75

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    172.00 =    1375.03 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1      12.99       5.20        4.143

       2      14.56       5.86        3.905

       3      15.22       6.17        3.805

       4      15.97       6.56        3.691

       5      17.82       7.40        3.475

       6      18.65       7.79        3.387

       7      18.76       8.87        3.172



       8      17.50      10.93        2.858

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      18.76   Tc(MIN.) =    8.87

   TOTAL AREA(ACRES) =        6.2

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

   FLOW PROCESS FROM NODE    172.00 TO NODE    172.00 IS CODE =  12

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

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

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

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

   FLOW PROCESS FROM NODE    172.00 TO NODE    173.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1496.58  DOWNSTREAM(FEET) =  1496.55

   FLOW LENGTH(FEET) =    12.35   MANNING'S N =  0.012

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  21.9 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.90

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

   PIPE-FLOW(CFS) =      18.76

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    8.92

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    173.00 =    1387.38 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        6.2  TC(MIN.) =      8.92

   PEAK FLOW RATE(CFS)   =      18.76

   *** PEAK FLOW RATE TABLE ***

          Q(CFS)   Tc(MIN.)

   1       12.99       5.25

   2       14.56       5.90

   3       15.22       6.21

   4       15.97       6.60

   5       17.82       7.44

   6       18.65       7.83

   7       18.76       8.92

   8       17.50      10.98

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

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

   END OF RATIONAL METHOD ANALYSIS

� 



 ____________________________________________________________________________

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

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON

         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

                       (RCFC&WCD)  1978 HYDROLOGY MANUAL

          (c) Copyright 1982-2016 Advanced Engineering Software (aes)

                       (Rational Tabling Version 23.0)

                    Release Date: 07/01/2016  License ID 1435

                            Analysis prepared by:

                                                                             

                                                                             

                                                                             

                                                                             

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

 * FIRST MARCH BUILDING 2                                                   *

 * PROPOSED CONDITION 100-YEAR                                              *

 * NODES 180-181                                                            *

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

   FILE NAME: W:\3933\P180.DAT                                  

   TIME/DATE OF STUDY: 15:38 03/02/2021

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

   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

   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.470

   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.220

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.220

   SLOPE OF INTENSITY DURATION CURVE = 0.5000

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS

         FOR ALL DOWNSTREAM ANALYSES

   *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.*

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

   FLOW PROCESS FROM NODE    180.00 TO NODE    181.00 IS CODE =  21

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS COMMERCIAL

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    34.31

   UPSTREAM ELEVATION(FEET) =   1503.92

   DOWNSTREAM ELEVATION(FEET) =   1503.54

   ELEVATION DIFFERENCE(FEET) =      0.38

   TC = 0.303*[(   34.31**3)/(     0.38)]**.2 =    3.068

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.226

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8821

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      0.93

   TOTAL AREA(ACRES) =      0.25   TOTAL RUNOFF(CFS) =      0.93

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        0.2  TC(MIN.) =      5.00

   PEAK FLOW RATE(CFS)   =       0.93

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

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

   END OF RATIONAL METHOD ANALYSIS
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