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INTRODUCTION 

 

 

A:  PROJECT LOCATION 

 

The project site is located at southwest corner of Eucalyptus Avenue and Redlands 

Boulevard in the City of Moreno Valley. Encelia Avenue is adjacent to the southerly 

property line.  Please see the next page for vicinity map. 

 

B:  STUDY PURPOSE 

 

The purpose of this study is to determine the existing and proposed condition peak flow 

rates for various storm events for the site. Discharge from the project site ultimately drains 

to an existing storm drain in Redlands Boulevard.  

 

C:  PROJECT STAFF: 

 

Thienes Engineering staff involved in this study include: 

 

  Reinhard Stenzel 

 Kristie Ferronato 

 Brian Weil 
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DISCUSSION 
 

  

The project site encompasses approximately 72.73 acres. However, several acres along the 

westerly property line are within an existing drainage channel (Quincy Wash) and will not 

be disturbed. Here, sheet piles will be constructed within the property site to protect the 

site from the Wash. Proposed improvements include one warehouse type building with 

approximately 1,328,853 square feet.  There are truck yard areas on the northerly and 

southerly sides of the building. Vehicle parking is primarily on the easterly side of the 

property with some additional parking areas along the westerly drive aisle.  There is a water 

quality/detention basin located along the southerly side of the side adjacent to Encelia 

Avenue. Additional landscaped areas are located adjacent to the streets and smaller areas 

throughout the project site. 

 

 

Master Plan of Drainage 

 

The project site is tabled to a storm drain system in Redlands Boulevard (Moreno MDP 

Line F-2).  At this time, only portions of the Master Plan Storm Drain system are 

constructed.  Recent improvements to the north of the project site (Aldi Foods) constructed 

a portion of the ultimate storm drain in Redlands Boulevard.  This is a 60”-72” storm drain 

(plans prepared by Huitt-Zollars) that connects to an existing 51” storm drain in Redlands 

Boulevard approximately 200’ north of Eucalyptus Avenue and continues approximately 

350’ south of Eucalyptus Avenue to where it daylights into an existing unimproved earthen 

channel.  This storm drain and channel is located at the easterly portion of the project site. 

 

Runoff continues southerly in the unimproved earthen channel to an existing headwall 

located northerly of Dracaea Avenue. This is the upstream portion of Riverside County 

Flood Control and Water Conservation District storm drain Line “F-2”. This is an existing 

42” storm drain system that does not appear to be adequately sized for the peak flow rates 

specified in the recently constructed upstream storm drain system.  The existing storm drain 

continues southerly past Brodiaea Avenue and discharges into an existing earthen channel 

(Line “F”). 

 

The Master Drainage Plan indicates a storm drain system in Eucalyptus Avenue (Lateral 

F-16).  The necessary portions of this storm drain system was constructed with the Aldi 

Foods development to the north.  In a memo dated December 23, 2020, Riverside County 

Flood Control and Water Conservation District (R.C.F.C.& W.C.D.) acknowledges that 

the “existing facility is functionally equivalent to Line F-16, and the remaining 

unconstructed portion is not necessary to provide flood protection.”  See Appendix “A” for 

a copy of this memo.  

 

The Master Drainage Plan also indicates a storm drain system in Encelia Avenue (Lateral 

F-17) ranging from 42” to 60”.  The development of the project site will utilize a detention 

basin and onsite storm drain systems that will greatly reduce flow to Encelia Avenue such 
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that only a shorter and smaller storm drain will be necessary in the street. In the same 

memo, R.C.F.C.& W.C.D. states “Since these facilities together collect and convey the 

same area that was tabled to Line F-17, it is our opinion that the existing facility is 

functionally equivalent to Line F-17”. 

 

 

See Appendix “A” for reference existing storm drain plans and a portion of the Master 

Drainage Plan. 

 

 

Existing Condition 

 

The project site is generally a vacant lot with natural grasses and weeds.  The southeasterly 

portion of the site is an existing plant nursery.  The nursery has a few small structures and 

appears unpaved.  The westerly portion of the property is an unimproved drainage channel 

(Quincy Wash) and is not tributary to the project site. 

 

Runoff from the site generally drains from north to south to Encelia Avenue at several 

locations (nodes 103, 105, 106, and 107 on existing condition hydrology map). Encelia 

Avenue drains from west to east to Redlands Boulevard ultimately to the existing channel 

adjacent to Redlands Boulevard. 

 

Runoff from Redlands Boulevard flows southerly towards the intersection with Encilia 

Avenue and node 107. The 100-year Rational Method peak flow rate from the project site 

and adjacent streets approximately 109.2 cfs. 

 

Runoff in Eucalyptus flows west to east and is intercepted by several riser inlet structures 

(nodes 112, 121, and 131). The respective 100-year Rational Method flow rates to each 

risers are approximately 4.2 cfs, 1.6 cfs, and 0.90 cfs. 

 

See Appendix “B” for existing condition Rational Method calculations and Appendix “D” 

for existing condition hydrology map. 

 

Existing condition hydrographs were established for various storm events. These peak flow 

rates and volumes are summarized below in the Detention discussion.   

 

Proposed Condition Hydrology 

 

Runoff from the westerly drive isle and auto parking area (nodes 100-112) is collected in 

a catch basin in the drive isle and conveyed south in a private storm drain to the series of 

detention basins. The auto parking lot adjacent to the building (nodes 110-111) drains to a 

catch basin and into a storm drain system that travels south and east through the truck yard 

to the catch basins at node 112. The roof drains for the southwesterly portion of the building 

will be hard-lined to the storm drain system at node 112 and the combined flow will 

discharge to Basin 1. Basin 1 does not have sufficient volume to detain peak flows, so 
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runoff will pond to a certain height then overflow into Basin 2. The peak 100-year flow 

rate to Basin 1 is approximately 17.9 cfs. 

 

The majority of the southern truck yard and southerly portion of the building (nodes 200-

222) will drain southerly to a series of catch basins and flow through a short storm drain 

into detention Basin 2. Overall, the total 100-year Rational Method peak flow rate to the 

detention area is approximately 56.0 cfs. 

 

Runoff from the northerly half of the proposed building and the northerly truck yard (nodes 

300-309 on hydrology map) will drain to a series of catch basins located in the truck yard 

area.  A proposed storm drain will convey runoff easterly around the building then 

southerly to the Basin 3. Basin 3 does not have sufficient volume to detain peak flows, so 

a portion of the runoff to the basin will be detained in an underground storage system. The 

peak 100-year flow rate to Basin 3 is approximately 58.0 cfs. 

 

The easterly portion of the site consisting of a portion of the truck yard and roof, auto 

parking, and a drive isle will drain southerly to Basin 4 (nodes 400-432). Runoff will enter 

the storm drain via catch basins in each parking lot and discharge into the basin. This basin 

does not have sufficient storage to detain peak flow, so a majority of high-flows will flow 

into the underground storage system. The 100-year peak flow rate to Basin 4 is 

approximately 50.1 cfs. 

 

Discharge from the above and below ground storage basins will be conveyed easterly 

through the project site in a proposed storm drain and connect to the proposed extension of 

the public storm drain system in Redlands Boulevard. This will eliminate runoff to Encelia 

Avenue as well as the need for Master Drainage Plan Lateral “F-17”, as previously 

mentioned in R.C.F.C.& W.C.D. memo dated December 23, 2020.  The proposed public 

storm drain will be sized to include the ultimate peak flow rates upstream as well as the 

discharge from the detention basin. Final design will dictate exact pipe sizes. The public 

storm drain will continue south in place of the open earth channel to the existing 42” storm 

drain near Dracaea Avenue. The existing headwall will be removed and the proposed drain 

will connect to the existing system. 

 

The existing 42” downstream storm drain system does not have the same capacity as the 

proposed 78” storm drain system.   To avoid overburdening the existing 42” storm drain, 

a relief system will be designed to ensure that flow not allowed into the existing facility 

can discharge to the street.  This will emulate existing conditions where runoff that is not 

currently allowed into the storm drain (via existing headwall adjacent to the Redlands 

Avenue) can then drain to the street.  Regardless of how the storm drain systems connect, 

runoff exceeding the capacity of the 42” storm drain system remains on westerly surface 

of Redlands Avenue. The final design shall be to the satisfaction of the City Manager or 

City Engineer.   

 

The landscaped areas adjacent to Encelia Avenue will sheet flow to the street and join the 

street runoff flowing easterly towards the intersection with Redlands Boulevard (nodes 

600-603). The runoff will be intercepted by a catch basin in Encilia Avenue and will enter 
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the proposed public storm drain in Redlands Boulevard. The 100-year Rational Method 

peak runoff from these areas is approximately 6.1 cfs. With the proposed onsite 

improvements, this is the only drainage system required in Encilia Avenue.  

 

The landscaped frontage along Eucalyptus Avenue will also drain to the street. Catch 

Basins at nodes 502 and 511 will intercept street and landscape runoff and convey it to the 

existing 54” storm drain in Eucalyptus Avenue. The 100-year Rational Method peak runoff 

to these nodes will be approximately 4.4 cfs and 2.8 cfs respectively. 

 

Runoff from Redlands Boulevard and the adjacent project frontage will flow southerly 

within Redlands Boulevard to a catch basin near the intersection with Encilia Avenue 

(nodes 520-522). The 100-year Rational Method peak runoff to node 522 will be 

approximately 4.9 cfs. 

 

Approximately 2.80 acres of area adjacent to the Quincy Wash at the westerly portion of 

the site will remain undisturbed. Landscaped areas adjacent to Redlands Boulevard and 

Encelia Avenue will sheet flow to the respective streets. 

 

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

proposed condition hydrology map. 

 

 

Detention 

 

Since downstream facilities do not appear to have capacity for the increase in peak flow 

and volume from the proposed commercial project, detention will be required to limit 

runoff to no more than that under existing conditions. Detention analysis is considered for 

the 2-, 5-, 10- and 100-year storm events. Riverside County allows “preliminary sizing of 

the increased runoff basin may be based on the difference in volume between the developed 

condition and the pre-developed condition for the 24-hour duration event for the 10-year 

return frequency.” 

 

1-, 3-, 6-, and 24-hour hydrographs were established for all areas tributary to the detention 

basin for the 2-, 5-, 10- and 100-year events for both existing (undeveloped) and proposed 

conditions.   For existing conditions, the land use is considered “open brush, poor cover”. 

Proposed conditions assume all commercial development.  Rainfall values are taken from 

the Riverside County Hydrology Manual. For the 2- and 5-year events, the loss rate is 

determined using an AMC I condition. For the 10-year event, AMC II was used and for the 

100-year event AMC III was used.  

 

The following table summarizes existing and proposed condition peak flow rates and 

volumes associated with the area to the detention basins. From the table, the largest 

difference in volume is approximately 12.71 acre-feet (10-year 24-hour event). This 

volume corresponds to the Riverside County’s preliminary sizing difference stated above. 

The largest difference in peak flow rate is about 48.1 cfs (5-year 1-hour event).  
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There are four distinct detention basins. They are located on the southerly side of the site 

adjacent to Encelia Avenue. The two westerly basins will be connected and the two easterly 

basins will be connected to work together. To determine the required volumes at each 

detention area, the largest difference in volume will be prorated based on the tributary area 

to each detention basin.  The westerly two basins will receive approximately 28.8 acres of 

tributary area (41.3% of the project site) while the easterly two basins basin will receive 

approximately 39.3 acres of tributary area (56.4% of the project site). The remaining 1.55 

acres (2.3%) is generally landscaping and driveways that surface drain to the adjacent 

streets. 

 

Based on the prorated volumes, the westerly basins required volume is approximately 5.25 

acre-feet (41.3% of 12.71 acre-feet) and the easterly basins required volume is 

approximately 7.17 acre-feet (56.4% of 12.71 acre-feet). The available volume in the 

westerly and easterly basins is approximately 11.10 acre-feet and 3.62 acre-feet 

respectively. Additional storage is necessary for the easterly portion of the site. Here, 

additional volume is provided in underground pipe system located in the truck yard.  A 

minimum of 3.55 acre-feet is required (7.17 - 3.62).   The basins also meet the surface area 

and volume requirements necessary for water quality purposes per separate Water Quality 

Management Plan. 

 

Final design will dictate the outlet features that will limit runoff from all of the above events 

to less than existing conditions.   The landscaped areas tributary to the street would yield 

peak flow rates similar to existing condition and are not included in the hydrographs.  

 

See Appendix “C” for existing and proposed condition hydrographs. 

 

 
BASIN SUMMARY TABLE 

                

Return  Storm  Existing Total Proposed Total Peak Flow Volume 

Event Duration Flow Volume Flow Volume Difference Difference 

(year) (hour) (cfs) (ac-ft) (cfs) (ac-ft) (cfs) (ac-ft) 

100 1 131.5 5.89 177.0 6.38 45.5 0.49 

100 3 88.3 7.96 103.5 9.62 15.2 1.66 

100 6 77.8 9.16 89.8 12.81 12.0 3.65 

100 24 31.9 12.27 37.9 22.68 6.0 10.41 

10 1 73.5 2.78 113.0 4.06 39.5 1.28 

10 3 45.5 2.67 65.2 6.24 19.7 3.57 

10 6 40.1 2.93 57.8 8.59 17.7 5.66 

10 24 8.8 2.25 23.8 14.50 15.0 12.25 

5 1 47.0 1.38 93.3 3.38 46.3 2.00 

5 3 23.8 1.20 54.5 5.27 30.7 4.07 

5 6 19.9 1.31 49.5 7.38 29.6 6.07 

5 24 2.2 1.34 19.7 12.05 17.5 10.71 

2 1 29.8 0.87 69.2 2.53 39.4 1.66 

2 3 12.1 0.67 41.6 4.02 29.5 3.35 

2 6 10.1 0.80 38.8 5.79 28.7 4.99 

2 24 1.6 0.98 14.4 8.81 12.8 7.83 

2 2
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Methodology 

 

Hydrology calculations were computed using Riverside County Rational Method program 

(by AES software). Hydrograph were computed using CIVILD software.   The soil type is 

“B” per Riverside County Hydrology Manual. See Appendix “A” for reference material 

from the Riverside County Hydrology Manual.  

 

 

Summary 

 

The project site will utilize onsite detention to reduce flow from the above mentioned storm 

events to less than or equal to existing conditions.  The Master Drainage Plan facility in 

Eucalyptus Avenue was constructed with the project site to the north.  The design of the 

project site will eliminate almost all runoff to Encilia Avenue, thus not requiring the 42”-

60” Master Drainage Plan facility at this location.  However, a storm drain system is 

proposed to intercept what runoff does drain to Encilia Avenue.  Quincy Wash is an 

existing earthen channel at the westerly portion of the property.  The Quincy Wash will 

remain natural and sheet piles will be constructed within the property site to protect the site 

from flow in the Wash.   

 

All onsite and public storm drain facilities will be sized with precise grading plans.  Final 

hydrology study will include basin routing and hydraulic calculations to support basin and 

storm drain sizing.   

 













































100XX

 ____________________________________________________________________________

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

             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:

                          THIENES ENGINEERING, INC.                          

                             14349 FIRESTONE BLVD                            

                             LA MIRADA, CA 90638                             

                                 714-521-4811                                

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

 * TEI JOB 3828                                                             *

 * 100-YEAR STORM EVENT                                                     *

 * EXISTING CONDITION (NODES 100-107)                                       *

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

   FILE NAME: W:\3828\100XX.DAT                                 

   TIME/DATE OF STUDY: 08:36 03/25/2021

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

   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

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200

   SLOPE OF INTENSITY DURATION CURVE = 0.5001

   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: UNDEVELOPED WITH POOR COVER

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   410.00

   UPSTREAM ELEVATION(FEET) =   1752.00

   DOWNSTREAM ELEVATION(FEET) =   1741.50

   ELEVATION DIFFERENCE(FEET) =     10.50

   TC = 0.533*[(  410.00**3)/(    10.50)]**.2 =   12.298

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.651

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6451

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      4.87

   TOTAL AREA(ACRES) =      2.85   TOTAL RUNOFF(CFS) =      4.87

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

   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  51
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 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   1741.50  DOWNSTREAM(FEET) =   1732.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   400.00   CHANNEL SLOPE =  0.0237

   CHANNEL BASE(FEET) =  100.00   "Z" FACTOR =  99.990

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.186

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6085

   SOIL CLASSIFICATION IS "B"

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.84

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.15

   AVERAGE FLOW DEPTH(FEET) =   0.06   TRAVEL TIME(MIN.) =   5.78

   Tc(MIN.) =   18.08

   SUBAREA AREA(ACRES) =     4.40       SUBAREA RUNOFF(CFS) =    5.85

   TOTAL AREA(ACRES) =        7.2         PEAK FLOW RATE(CFS) =      10.73

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.07   FLOW VELOCITY(FEET/SEC.) =   1.36

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     810.00 FEET.

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

   FLOW PROCESS FROM NODE    102.00 TO NODE    103.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   1732.00  DOWNSTREAM(FEET) =   1722.60

   CHANNEL LENGTH THRU SUBAREA(FEET) =   410.00   CHANNEL SLOPE =  0.0229

   CHANNEL BASE(FEET) =  100.00   "Z" FACTOR =  99.900

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.957

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5862

   SOIL CLASSIFICATION IS "B"

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.05

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.52

   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   4.50

   Tc(MIN.) =   22.57

   SUBAREA AREA(ACRES) =     9.25       SUBAREA RUNOFF(CFS) =   10.61

   TOTAL AREA(ACRES) =       16.5         PEAK FLOW RATE(CFS) =      21.34

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.12   FLOW VELOCITY(FEET/SEC.) =   1.63

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =    1220.00 FEET.

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

   FLOW PROCESS FROM NODE    103.00 TO NODE    104.00 IS CODE =  61

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1723.00  DOWNSTREAM ELEVATION(FEET) = 1722.00

   STREET LENGTH(FEET) =   275.00   CURB HEIGHT(INCHES) =  8.0

   STREET HALFWIDTH(FEET) = 32.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  16.00

   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) =   0.0149

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      21.87

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

          NOTE: STREET FLOW EXCEEDS TOP OF CURB.

          THE FOLLOWING STREET FLOW RESULTS ARE BASED ON THE ASSUMPTION

          THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.

          THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

     STREET FLOW DEPTH(FEET) =  0.73

     HALFSTREET FLOOD WIDTH(FEET) =   28.63

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.61

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.91

   STREET FLOW TRAVEL TIME(MIN.) =   1.76   Tc(MIN.) =   24.33

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.885

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8678

   SOIL CLASSIFICATION IS "B"
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   SUBAREA AREA(ACRES) =    0.65      SUBAREA RUNOFF(CFS) =    1.06

   TOTAL AREA(ACRES) =       17.1        PEAK FLOW RATE(CFS) =      22.40

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.74   HALFSTREET FLOOD WIDTH(FEET) =  28.87

   FLOW VELOCITY(FEET/SEC.) =  2.63   DEPTH*VELOCITY(FT*FT/SEC.) =   1.93

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =    1495.00 FEET.

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

   FLOW PROCESS FROM NODE    104.00 TO NODE    105.00 IS CODE =  61

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1722.00  DOWNSTREAM ELEVATION(FEET) = 1715.80

   STREET LENGTH(FEET) =   755.00   CURB HEIGHT(INCHES) =  8.0

   STREET HALFWIDTH(FEET) = 32.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  16.00

   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) =   0.0149

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      22.93

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.66

     HALFSTREET FLOOD WIDTH(FEET) =   24.94

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.58

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.35

   STREET FLOW TRAVEL TIME(MIN.) =   3.52   Tc(MIN.) =   27.85

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.762

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8664

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.70      SUBAREA RUNOFF(CFS) =    1.07

   TOTAL AREA(ACRES) =       17.9        PEAK FLOW RATE(CFS) =      23.47

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.66   HALFSTREET FLOOD WIDTH(FEET) =  25.12

   FLOW VELOCITY(FEET/SEC.) =  3.61   DEPTH*VELOCITY(FT*FT/SEC.) =   2.39

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    105.00 =    2250.00 FEET.

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    105.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.762

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8664

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =   17.25   SUBAREA RUNOFF(CFS) =   26.33

   TOTAL AREA(ACRES) =       35.1   TOTAL RUNOFF(CFS) =      49.80

   TC(MIN.) =   27.85

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    106.00 IS CODE =  61

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1715.80  DOWNSTREAM ELEVATION(FEET) = 1709.80

   STREET LENGTH(FEET) =   620.00   CURB HEIGHT(INCHES) =  8.0

   STREET HALFWIDTH(FEET) = 32.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  16.00

   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) =   0.0149

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      50.24

     ***STREET FLOW SPLITS OVER STREET-CROWN***

     FULL DEPTH(FEET) =    0.80   FLOOD WIDTH(FEET) =   32.00

     FULL HALF-STREET VELOCITY(FEET/SEC.) =    4.58

     SPLIT DEPTH(FEET) =    0.35   SPLIT FLOOD WIDTH(FEET) =    9.53
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     SPLIT FLOW(CFS) =    2.48   SPLIT VELOCITY(FEET/SEC.) =    2.26

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

          NOTE: STREET FLOW EXCEEDS TOP OF CURB.

          THE FOLLOWING STREET FLOW RESULTS ARE BASED ON THE ASSUMPTION

          THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.

          THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

     STREET FLOW DEPTH(FEET) =  0.80

     HALFSTREET FLOOD WIDTH(FEET) =   32.00

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.58

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.65

   STREET FLOW TRAVEL TIME(MIN.) =   2.26   Tc(MIN.) =   30.10

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.694

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8656

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.60      SUBAREA RUNOFF(CFS) =    0.88

   TOTAL AREA(ACRES) =       35.7        PEAK FLOW RATE(CFS) =      50.68

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.80   HALFSTREET FLOOD WIDTH(FEET) =  32.00

   FLOW VELOCITY(FEET/SEC.) =  4.58   DEPTH*VELOCITY(FT*FT/SEC.) =   3.65

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =    2870.00 FEET.

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

   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.694

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8656

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =   21.50   SUBAREA RUNOFF(CFS) =   31.53

   TOTAL AREA(ACRES) =       57.2   TOTAL RUNOFF(CFS) =      82.21

   TC(MIN.) =   30.10

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

   FLOW PROCESS FROM NODE    106.00 TO NODE    107.00 IS CODE =  61

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1709.80  DOWNSTREAM ELEVATION(FEET) = 1706.00

   STREET LENGTH(FEET) =   445.00   CURB HEIGHT(INCHES) =  8.0

   STREET HALFWIDTH(FEET) = 32.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  16.00

   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) =   0.0149

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      82.64

     ***STREET FLOW SPLITS OVER STREET-CROWN***

     FULL DEPTH(FEET) =    0.80   FLOOD WIDTH(FEET) =   32.00

     FULL HALF-STREET VELOCITY(FEET/SEC.) =    4.30

     SPLIT DEPTH(FEET) =    0.76   SPLIT FLOOD WIDTH(FEET) =   29.98

     SPLIT FLOW(CFS) =   37.78   SPLIT VELOCITY(FEET/SEC.) =    4.12

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

          NOTE: STREET FLOW EXCEEDS TOP OF CURB.

          THE FOLLOWING STREET FLOW RESULTS ARE BASED ON THE ASSUMPTION

          THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.

          THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

     STREET FLOW DEPTH(FEET) =  0.80

     HALFSTREET FLOOD WIDTH(FEET) =   32.00

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.30

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.43

   STREET FLOW TRAVEL TIME(MIN.) =   1.72   Tc(MIN.) =   31.83

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.648

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8650

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.60      SUBAREA RUNOFF(CFS) =    0.86

   TOTAL AREA(ACRES) =       57.8        PEAK FLOW RATE(CFS) =      83.06

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.80   HALFSTREET FLOOD WIDTH(FEET) =  32.00

   FLOW VELOCITY(FEET/SEC.) =  4.30   DEPTH*VELOCITY(FT*FT/SEC.) =   3.43

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.00 =    3315.00 FEET.
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 ****************************************************************************

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.648

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8650

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =   16.00   SUBAREA RUNOFF(CFS) =   22.80

   TOTAL AREA(ACRES) =       73.8   TOTAL RUNOFF(CFS) =     105.87

   TC(MIN.) =   31.83

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.648

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8650

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    1.80   SUBAREA RUNOFF(CFS) =    2.57

   TOTAL AREA(ACRES) =       75.6   TOTAL RUNOFF(CFS) =     108.43

   TC(MIN.) =   31.83

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =       75.6  TC(MIN.) =     31.83

   PEAK FLOW RATE(CFS)   =     108.43

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

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

   END OF RATIONAL METHOD ANALYSIS

� 
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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:

                          THIENES ENGINEERING, INC.                          

                             14349 FIRESTONE BLVD                            

                             LA MIRADA, CA 90638                             

                                 714-521-4811                                

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

 * TEI JOB 3828                                                             *

 * 100-YEAR STORM EVENT                                                     *

 * EXISTING CONDITION (NODES 110-112)                                       *

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

   FILE NAME: W:\3828\110XX.DAT                                 

   TIME/DATE OF STUDY: 09:40 03/25/2021

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

   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

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200

   SLOPE OF INTENSITY DURATION CURVE = 0.5001

   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    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) =   875.00

   UPSTREAM ELEVATION(FEET) =   1755.15

   DOWNSTREAM ELEVATION(FEET) =   1747.00

   ELEVATION DIFFERENCE(FEET) =      8.15

   TC = 0.303*[(  875.00**3)/(     8.15)]**.2 =   11.603

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.729

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8750

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      2.39

   TOTAL AREA(ACRES) =      1.00   TOTAL RUNOFF(CFS) =      2.39

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

   FLOW PROCESS FROM NODE    111.00 TO NODE    112.00 IS CODE =  61
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 ----------------------------------------------------------------------------

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

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

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

   UPSTREAM ELEVATION(FEET) = 1747.00  DOWNSTREAM ELEVATION(FEET) = 1737.88

   STREET LENGTH(FEET) =   875.00   CURB HEIGHT(INCHES) =  8.0

   STREET HALFWIDTH(FEET) = 38.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  19.00

   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) =   0.0149

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.31

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.37

     HALFSTREET FLOOD WIDTH(FEET) =   10.68

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.49

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.92

   STREET FLOW TRAVEL TIME(MIN.) =   5.86   Tc(MIN.) =   17.47

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.224

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8712

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.95      SUBAREA RUNOFF(CFS) =    1.84

   TOTAL AREA(ACRES) =        2.0        PEAK FLOW RATE(CFS) =       4.23

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =  11.95

   FLOW VELOCITY(FEET/SEC.) =  2.61   DEPTH*VELOCITY(FT*FT/SEC.) =   1.04

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =    1750.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        2.0  TC(MIN.) =     17.47

   PEAK FLOW RATE(CFS)   =       4.23

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

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

   END OF RATIONAL METHOD ANALYSIS

� 
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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:

                          THIENES ENGINEERING, INC.                          

                             14349 FIRESTONE BLVD                            

                             LA MIRADA, CA 90638                             

                                 714-521-4811                                

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

 * TEI JOB 3828                                                             *

 * 100-YEAR STORM EVENT                                                     *

 * EXISTING CONDITION (NODES 120-121)                                       *

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

   FILE NAME: W:\3828\120XX.DAT                                 

   TIME/DATE OF STUDY: 10:39 03/25/2021

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

   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

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200

   SLOPE OF INTENSITY DURATION CURVE = 0.5001

   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    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) =   390.00

   UPSTREAM ELEVATION(FEET) =   1740.00

   DOWNSTREAM ELEVATION(FEET) =   1734.82

   ELEVATION DIFFERENCE(FEET) =      5.18

   TC = 0.303*[(  390.00**3)/(     5.18)]**.2 =    7.823

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.324

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8784

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      1.61

   TOTAL AREA(ACRES) =      0.55   TOTAL RUNOFF(CFS) =      1.61

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        0.6  TC(MIN.) =      7.82
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   PEAK FLOW RATE(CFS)   =       1.61

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

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

   END OF RATIONAL METHOD ANALYSIS

� 
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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:

                          THIENES ENGINEERING, INC.                          

                             14349 FIRESTONE BLVD                            

                             LA MIRADA, CA 90638                             

                                 714-521-4811                                

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

 * TEI JOB 3828                                                             *

 * 100-YEAR STORM EVENT                                                     *

 * EXISTING CONDITION (NODES 130-131)                                       *

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

   FILE NAME: W:\3828\130XX.DAT                                 

   TIME/DATE OF STUDY: 11:50 03/25/2021

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

   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

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200

   SLOPE OF INTENSITY DURATION CURVE = 0.5001

   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    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) =   175.00

   UPSTREAM ELEVATION(FEET) =   1737.80

   DOWNSTREAM ELEVATION(FEET) =   1734.83

   ELEVATION DIFFERENCE(FEET) =      2.97

   TC = 0.303*[(  175.00**3)/(     2.97)]**.2 =    5.406

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.999

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8813

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      0.88

   TOTAL AREA(ACRES) =      0.25   TOTAL RUNOFF(CFS) =      0.88

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        0.2  TC(MIN.) =      5.41
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   PEAK FLOW RATE(CFS)   =       0.88

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

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

   END OF RATIONAL METHOD ANALYSIS
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100P2.RES
 ____________________________________________________________________________
 ****************************************************************************
             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 **************************
 * TEI 3828 - OPTION 2                                                      *
 * 100-YEAR STORM EVENT                                                     *
 * PROPOSED CONDITION NODES 100-112                                         *
  **************************************************************************

   FILE NAME: W:\3828\100P2.DAT                                 
   TIME/DATE OF STUDY: 08:55 11/17/2020
 ----------------------------------------------------------------------------
   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
   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820
   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200
   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939
   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200
   SLOPE OF INTENSITY DURATION CURVE = 0.5001
   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) =  1000.00
   UPSTREAM ELEVATION(FEET) =   1755.00
   DOWNSTREAM ELEVATION(FEET) =   1730.50
   ELEVATION DIFFERENCE(FEET) =     24.50
   TC = 0.303*[( 1000.00**3)/(    24.50)]**.2 =   10.087
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.927
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8763
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =      4.62
   TOTAL AREA(ACRES) =      1.80   TOTAL RUNOFF(CFS) =      4.62

 ****************************************************************************
   FLOW PROCESS FROM NODE    101.00 TO NODE    112.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   1730.50  DOWNSTREAM(FEET) =   1726.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   345.00   CHANNEL SLOPE =  0.0130
   CHANNEL BASE(FEET) =   50.00   "Z" FACTOR =  50.000
   MANNING'S FACTOR = 0.012   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.590
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   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8741
   SOIL CLASSIFICATION IS "B"
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.46
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.06
   AVERAGE FLOW DEPTH(FEET) =   0.05   TRAVEL TIME(MIN.) =   2.80
   Tc(MIN.) =   12.88
   SUBAREA AREA(ACRES) =     0.75       SUBAREA RUNOFF(CFS) =    1.70
   TOTAL AREA(ACRES) =        2.5         PEAK FLOW RATE(CFS) =       6.32

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.06   FLOW VELOCITY(FEET/SEC.) =   2.05
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    112.00 =    1345.00 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.) =   12.88
   RAINFALL INTENSITY(INCH/HR) =   2.59
   TOTAL STREAM AREA(ACRES) =     2.55
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.32

 ****************************************************************************
   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) =   300.00
   UPSTREAM ELEVATION(FEET) =   1735.20
   DOWNSTREAM ELEVATION(FEET) =   1732.75
   ELEVATION DIFFERENCE(FEET) =      2.45
   TC = 0.303*[(  300.00**3)/(     2.45)]**.2 =    7.763
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.337
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8785
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =     10.85
   TOTAL AREA(ACRES) =      3.70   TOTAL RUNOFF(CFS) =     10.85

 ****************************************************************************
   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) =  1729.75  DOWNSTREAM(FEET) =  1722.25
   FLOW LENGTH(FEET) =   990.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.64
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      10.85
   PIPE TRAVEL TIME(MIN.) =   2.49    Tc(MIN.) =   10.25
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =    1290.00 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.) =   10.25
   RAINFALL INTENSITY(INCH/HR) =   2.90
   TOTAL STREAM AREA(ACRES) =     3.70
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     10.85

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1        6.32    12.88        2.590          2.55
       2       10.85    10.25        2.904          3.70

   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       15.87    10.25       2.904
       2       15.99    12.88       2.590
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      15.99   Tc(MIN.) =   12.88
   TOTAL AREA(ACRES) =        6.2
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    112.00 =    1345.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    112.00 TO NODE    112.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.590
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4298
   SOIL CLASSIFICATION IS "A"
   SUBAREA AREA(ACRES) =    0.65   SUBAREA RUNOFF(CFS) =    0.72
   TOTAL AREA(ACRES) =        6.9   TOTAL RUNOFF(CFS) =      16.71
   TC(MIN.) =   12.88
   ** PEAK FLOW RATE TABLE **
   STREAM   RUNOFF       Tc
   NUMBER    (CFS)     (MIN.)
      1       16.73      10.25
      2       16.71      12.88
   NEW PEAK FLOW DATA ARE:
   PEAK FLOW RATE(CFS) =      16.73  Tc(MIN.) =   10.25
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        6.9  TC(MIN.) =     10.25
   PEAK FLOW RATE(CFS)   =      16.73
   *** PEAK FLOW RATE TABLE ***
          Q(CFS)   Tc(MIN.)
   1       16.73      10.25
   2       16.71      12.88
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 
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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 **************************
 * TEI JOB 3828 - OPTION 2                                                  *
 * 100-YEAR STORM CONDITION                                                 *
 * PROPOSED CONDITION NODES 200-222                                         *
  **************************************************************************

   FILE NAME: W:\3828\200P2.DAT                                 
   TIME/DATE OF STUDY: 11:49 11/17/2020
 ----------------------------------------------------------------------------
   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
   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820
   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200
   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939
   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200
   SLOPE OF INTENSITY DURATION CURVE = 0.5001
   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 COMMERCIAL
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   340.00
   UPSTREAM ELEVATION(FEET) =   1731.46
   DOWNSTREAM ELEVATION(FEET) =   1725.97
   ELEVATION DIFFERENCE(FEET) =      5.49
   TC = 0.303*[(  340.00**3)/(     5.49)]**.2 =    7.121
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.484
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8792
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =     10.72
   TOTAL AREA(ACRES) =      3.50   TOTAL RUNOFF(CFS) =     10.72

 ****************************************************************************
   FLOW PROCESS FROM NODE    201.00 TO NODE    211.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1722.97  DOWNSTREAM(FEET) =  1720.97
   FLOW LENGTH(FEET) =   440.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.34
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
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   PIPE-FLOW(CFS) =      10.72
   PIPE TRAVEL TIME(MIN.) =   1.37    Tc(MIN.) =    8.49
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    211.00 =     780.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    211.00 TO NODE    211.00 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.) =    8.49
   RAINFALL INTENSITY(INCH/HR) =   3.19
   TOTAL STREAM AREA(ACRES) =     3.50
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     10.72

 ****************************************************************************
   FLOW PROCESS FROM NODE    210.00 TO NODE    211.00 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) =   480.00
   UPSTREAM ELEVATION(FEET) =   1731.46
   DOWNSTREAM ELEVATION(FEET) =   1725.21
   ELEVATION DIFFERENCE(FEET) =      6.25
   TC = 0.303*[(  480.00**3)/(     6.25)]**.2 =    8.534
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.183
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8777
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =     23.05
   TOTAL AREA(ACRES) =      8.25   TOTAL RUNOFF(CFS) =     23.05

 ****************************************************************************
   FLOW PROCESS FROM NODE    211.00 TO NODE    211.00 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.) =    8.53
   RAINFALL INTENSITY(INCH/HR) =   3.18
   TOTAL STREAM AREA(ACRES) =     8.25
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     23.05

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       10.72     8.49        3.190          3.50
       2       23.05     8.53        3.183          8.25

   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       33.66     8.49       3.190
       2       33.74     8.53       3.183

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      33.74   Tc(MIN.) =    8.53
   TOTAL AREA(ACRES) =       11.8
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    211.00 =     780.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    211.00 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) =  1722.97  DOWNSTREAM(FEET) =  1709.50
   FLOW LENGTH(FEET) =    69.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.91
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      33.74
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    8.57
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    222.00 =     849.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    222.00 TO NODE    222.00 IS CODE =   1
 ----------------------------------------------------------------------------
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   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    8.57
   RAINFALL INTENSITY(INCH/HR) =   3.18
   TOTAL STREAM AREA(ACRES) =    11.75
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     33.74

 ****************************************************************************
   FLOW PROCESS FROM NODE    220.00 TO NODE    221.00 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) =   560.00
   UPSTREAM ELEVATION(FEET) =   1731.93
   DOWNSTREAM ELEVATION(FEET) =   1725.21
   ELEVATION DIFFERENCE(FEET) =      6.72
   TC = 0.303*[(  560.00**3)/(     6.72)]**.2 =    9.226
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.061
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8771
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =     20.80
   TOTAL AREA(ACRES) =      7.75   TOTAL RUNOFF(CFS) =     20.80

 ****************************************************************************
   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) =  1722.21  DOWNSTREAM(FEET) =  1709.50
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.36
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      20.80
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =    9.25
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    222.00 =     610.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    222.00 TO NODE    222.00 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.) =    9.25
   RAINFALL INTENSITY(INCH/HR) =   3.06
   TOTAL STREAM AREA(ACRES) =     7.75
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     20.80

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       33.66     8.53        3.183         11.75
       1       33.74     8.57        3.175         11.75
       2       20.80     9.25        3.056          7.75

   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       52.84     8.53       3.183
       2       53.01     8.57       3.175
       3       53.28     9.25       3.056

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      53.28   Tc(MIN.) =    9.25
   TOTAL AREA(ACRES) =       19.5
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    222.00 =     849.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    222.00 TO NODE    222.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.056
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6702
   SOIL CLASSIFICATION IS "B"
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   SUBAREA AREA(ACRES) =    2.45   SUBAREA RUNOFF(CFS) =    5.02
   TOTAL AREA(ACRES) =       22.0   TOTAL RUNOFF(CFS) =      58.30
   TC(MIN.) =    9.25
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       22.0  TC(MIN.) =      9.25
   PEAK FLOW RATE(CFS)   =      58.30
   *** PEAK FLOW RATE TABLE ***
          Q(CFS)   Tc(MIN.)
   1       58.12       8.53
   2       58.28       8.57
   3       58.30       9.25
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 
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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 **************************
 * TEI 3828 - OPTION 2                                                      *
 * 100-YEAR STORM EVENT                                                     *
 * PROPOSED CONDITION NODES 300-309                                         *
  **************************************************************************

   FILE NAME: W:\3828\300P2.DAT                                 
   TIME/DATE OF STUDY: 09:32 11/17/2020
 ----------------------------------------------------------------------------
   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
   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820
   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200
   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939
   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200
   SLOPE OF INTENSITY DURATION CURVE = 0.5001
   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 0.0312 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 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) =   471.00
   UPSTREAM ELEVATION(FEET) =   1748.97
   DOWNSTREAM ELEVATION(FEET) =   1730.73
   ELEVATION DIFFERENCE(FEET) =     18.24
   TC = 0.303*[(  471.00**3)/(    18.24)]**.2 =    6.811
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.563
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8795
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =     18.02
   TOTAL AREA(ACRES) =      5.75   TOTAL RUNOFF(CFS) =     18.02

 ****************************************************************************
   FLOW PROCESS FROM NODE    301.00 TO NODE    302.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1726.07  DOWNSTREAM(FEET) =  1725.05
   FLOW LENGTH(FEET) =   204.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  17.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.43
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1
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   PIPE-FLOW(CFS) =      18.02
   PIPE TRAVEL TIME(MIN.) =   0.53    Tc(MIN.) =    7.34
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    302.00 =     675.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.432
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8790
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    1.95   SUBAREA RUNOFF(CFS) =    5.88
   TOTAL AREA(ACRES) =        7.7   TOTAL RUNOFF(CFS) =      23.90
   TC(MIN.) =    7.34

 ****************************************************************************
   FLOW PROCESS FROM NODE    302.00 TO NODE    303.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1725.05  DOWNSTREAM(FEET) =  1724.17
   FLOW LENGTH(FEET) =   176.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  19.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.90
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      23.90
   PIPE TRAVEL TIME(MIN.) =   0.43    Tc(MIN.) =    7.76
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    303.00 =     851.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    303.00 TO NODE    303.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.337
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8785
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    1.95   SUBAREA RUNOFF(CFS) =    5.72
   TOTAL AREA(ACRES) =        9.6   TOTAL RUNOFF(CFS) =      29.62
   TC(MIN.) =    7.76

 ****************************************************************************
   FLOW PROCESS FROM NODE    303.00 TO NODE    304.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1724.17  DOWNSTREAM(FEET) =  1723.29
   FLOW LENGTH(FEET) =   176.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  23.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.11
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      29.62
   PIPE TRAVEL TIME(MIN.) =   0.41    Tc(MIN.) =    8.18
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    304.00 =    1027.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    304.00 TO NODE    304.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.251
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8781
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    2.30   SUBAREA RUNOFF(CFS) =    6.57
   TOTAL AREA(ACRES) =       11.9   TOTAL RUNOFF(CFS) =      36.18
   TC(MIN.) =    8.18

 ****************************************************************************
   FLOW PROCESS FROM NODE    304.00 TO NODE    305.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1723.29  DOWNSTREAM(FEET) =  1722.41
   FLOW LENGTH(FEET) =   176.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  24.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.54
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      36.18
   PIPE TRAVEL TIME(MIN.) =   0.39    Tc(MIN.) =    8.57
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    305.00 =    1203.00 FEET.

 ****************************************************************************
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   FLOW PROCESS FROM NODE    305.00 TO NODE    305.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.177
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8777
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    1.60   SUBAREA RUNOFF(CFS) =    4.46
   TOTAL AREA(ACRES) =       13.6   TOTAL RUNOFF(CFS) =      40.64
   TC(MIN.) =    8.57

 ****************************************************************************
   FLOW PROCESS FROM NODE    305.00 TO NODE    306.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1722.41  DOWNSTREAM(FEET) =  1721.53
   FLOW LENGTH(FEET) =   176.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  24.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.85
   ESTIMATED PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      40.64
   PIPE TRAVEL TIME(MIN.) =   0.37    Tc(MIN.) =    8.94
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    306.00 =    1379.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    306.00 TO NODE    306.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.109
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8773
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    2.30   SUBAREA RUNOFF(CFS) =    6.27
   TOTAL AREA(ACRES) =       15.9   TOTAL RUNOFF(CFS) =      46.92
   TC(MIN.) =    8.94

 ****************************************************************************
   FLOW PROCESS FROM NODE    306.00 TO NODE    307.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1721.53  DOWNSTREAM(FEET) =  1720.65
   FLOW LENGTH(FEET) =   176.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  27.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.01
   ESTIMATED PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      46.92
   PIPE TRAVEL TIME(MIN.) =   0.37    Tc(MIN.) =    9.31
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    307.00 =    1555.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    307.00 TO NODE    307.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.048
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8770
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    1.95   SUBAREA RUNOFF(CFS) =    5.21
   TOTAL AREA(ACRES) =       17.8   TOTAL RUNOFF(CFS) =      52.13
   TC(MIN.) =    9.31

 ****************************************************************************
   FLOW PROCESS FROM NODE    307.00 TO NODE    308.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1720.65  DOWNSTREAM(FEET) =  1719.77
   FLOW LENGTH(FEET) =   176.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  39.0 INCH PIPE IS  27.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.33
   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      52.13
   PIPE TRAVEL TIME(MIN.) =   0.35    Tc(MIN.) =    9.66
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    308.00 =    1731.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    308.00 TO NODE    308.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.992
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   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8767
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    1.95   SUBAREA RUNOFF(CFS) =    5.11
   TOTAL AREA(ACRES) =       19.8   TOTAL RUNOFF(CFS) =      57.24
   TC(MIN.) =    9.66

 ****************************************************************************
   FLOW PROCESS FROM NODE    308.00 TO NODE    309.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1719.77  DOWNSTREAM(FEET) =  1709.50
   FLOW LENGTH(FEET) =  1885.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  39.0 INCH PIPE IS  28.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.77
   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      57.24
   PIPE TRAVEL TIME(MIN.) =   3.58    Tc(MIN.) =   13.24
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    309.00 =    3616.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    309.00 TO NODE    309.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.555
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6383
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    1.85   SUBAREA RUNOFF(CFS) =    3.02
   TOTAL AREA(ACRES) =       21.6   TOTAL RUNOFF(CFS) =      60.26
   TC(MIN.) =   13.24
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       21.6  TC(MIN.) =     13.24
   PEAK FLOW RATE(CFS)   =      60.26
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 
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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 **************************
 * TEI 3828 - OPTION 2                                                      *
 * 100-YEAR STORM EVENT                                                     *
 * PROPOSED CONDITION NODES 400-432                                         *
  **************************************************************************

   FILE NAME: W:\3828\400P2.DAT                                 
   TIME/DATE OF STUDY: 11:52 11/17/2020
 ----------------------------------------------------------------------------
   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
   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820
   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200
   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939
   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200
   SLOPE OF INTENSITY DURATION CURVE = 0.5001
   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 0.0312 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 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) =   230.00
   UPSTREAM ELEVATION(FEET) =   1734.97
   DOWNSTREAM ELEVATION(FEET) =   1730.74
   ELEVATION DIFFERENCE(FEET) =      4.23
   TC = 0.303*[(  230.00**3)/(     4.23)]**.2 =    5.934
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.817
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8806
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =     12.60
   TOTAL AREA(ACRES) =      3.75   TOTAL RUNOFF(CFS) =     12.60

 ****************************************************************************
   FLOW PROCESS FROM NODE    401.00 TO NODE    412.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1730.74  DOWNSTREAM(FEET) =  1724.80
   FLOW LENGTH(FEET) =   710.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.11
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
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   PIPE-FLOW(CFS) =      12.60
   PIPE TRAVEL TIME(MIN.) =   1.66    Tc(MIN.) =    7.60
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    412.00 =     940.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    412.00 TO NODE    412.00 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.) =    7.60
   RAINFALL INTENSITY(INCH/HR) =   3.37
   TOTAL STREAM AREA(ACRES) =     3.75
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     12.60

 ****************************************************************************
   FLOW PROCESS FROM NODE    410.00 TO NODE    411.00 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) =   329.00
   UPSTREAM ELEVATION(FEET) =   1732.60
   DOWNSTREAM ELEVATION(FEET) =   1727.21
   ELEVATION DIFFERENCE(FEET) =      5.39
   TC = 0.303*[(  329.00**3)/(     5.39)]**.2 =    7.008
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.512
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8793
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =      5.25
   TOTAL AREA(ACRES) =      1.70   TOTAL RUNOFF(CFS) =      5.25

 ****************************************************************************
   FLOW PROCESS FROM NODE    411.00 TO NODE    412.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1723.21  DOWNSTREAM(FEET) =  1723.04
   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  12.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.93
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       5.25
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    7.10
   LONGEST FLOWPATH FROM NODE    410.00 TO NODE    412.00 =     357.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    412.00 TO NODE    412.00 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.) =    7.10
   RAINFALL INTENSITY(INCH/HR) =   3.49
   TOTAL STREAM AREA(ACRES) =     1.70
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.25

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       12.60     7.60        3.373          3.75
       2        5.25     7.10        3.489          1.70

   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       17.03     7.10       3.489
       2       17.68     7.60       3.373

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      17.68   Tc(MIN.) =    7.60
   TOTAL AREA(ACRES) =        5.4
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    412.00 =     940.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    412.00 TO NODE    412.00 IS CODE =  81
 ----------------------------------------------------------------------------
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   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.373
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8787
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    0.65   SUBAREA RUNOFF(CFS) =    1.93
   TOTAL AREA(ACRES) =        6.1   TOTAL RUNOFF(CFS) =      19.61
   TC(MIN.) =    7.60

 ****************************************************************************
   FLOW PROCESS FROM NODE    412.00 TO NODE    422.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1723.04  DOWNSTREAM(FEET) =  1716.80
   FLOW LENGTH(FEET) =   560.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.87
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      19.61
   PIPE TRAVEL TIME(MIN.) =   1.05    Tc(MIN.) =    8.65
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    422.00 =    1500.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    422.00 TO NODE    422.00 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.) =    8.65
   RAINFALL INTENSITY(INCH/HR) =   3.16
   TOTAL STREAM AREA(ACRES) =     6.10
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     19.61

 ****************************************************************************
   FLOW PROCESS FROM NODE    420.00 TO NODE    421.00 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) =   620.00
   UPSTREAM ELEVATION(FEET) =   1729.28
   DOWNSTREAM ELEVATION(FEET) =   1720.29
   ELEVATION DIFFERENCE(FEET) =      8.99
   TC = 0.303*[(  620.00**3)/(     8.99)]**.2 =    9.253
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.056
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8770
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =      6.03
   TOTAL AREA(ACRES) =      2.25   TOTAL RUNOFF(CFS) =      6.03

 ****************************************************************************
   FLOW PROCESS FROM NODE    421.00 TO NODE    422.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1717.00  DOWNSTREAM(FEET) =  1716.80
   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.48
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       6.03
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    9.34
   LONGEST FLOWPATH FROM NODE    420.00 TO NODE    422.00 =     650.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    422.00 TO NODE    422.00 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.) =    9.34
   RAINFALL INTENSITY(INCH/HR) =   3.04
   TOTAL STREAM AREA(ACRES) =     2.25
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.03

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

Page 3



400P2.RES
       1       19.03     8.16        3.255          6.10
       1       19.61     8.65        3.161          6.10
       2        6.03     9.34        3.041          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       24.29     8.16       3.255
       2       25.19     8.65       3.161
       3       24.90     9.34       3.041

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      25.19   Tc(MIN.) =    8.65
   TOTAL AREA(ACRES) =        8.4
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    422.00 =    1500.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    422.00 TO NODE    423.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1716.80  DOWNSTREAM(FEET) =  1716.70
   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  21.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.01
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      25.19
   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =    8.73
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    423.00 =    1530.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    423.00 TO NODE    423.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.146
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8775
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    1.05   SUBAREA RUNOFF(CFS) =    2.90
   TOTAL AREA(ACRES) =        9.4   TOTAL RUNOFF(CFS) =      28.09
   TC(MIN.) =    8.73

 ****************************************************************************
   FLOW PROCESS FROM NODE    423.00 TO NODE    424.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1716.70  DOWNSTREAM(FEET) =  1716.00
   FLOW LENGTH(FEET) =   160.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  24.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.66
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      28.09
   PIPE TRAVEL TIME(MIN.) =   0.40    Tc(MIN.) =    9.13
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    424.00 =    1690.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    424.00 TO NODE    424.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.076
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8771
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    1.00   SUBAREA RUNOFF(CFS) =    2.70
   TOTAL AREA(ACRES) =       10.4   TOTAL RUNOFF(CFS) =      30.79
   TC(MIN.) =    9.13

 ****************************************************************************
   FLOW PROCESS FROM NODE    424.00 TO NODE    432.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1716.00  DOWNSTREAM(FEET) =  1715.00
   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  14.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.05
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      30.79
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =    9.17
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   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    432.00 =    1720.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    432.00 TO NODE    432.00 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.) =    9.17
   RAINFALL INTENSITY(INCH/HR) =   3.07
   TOTAL STREAM AREA(ACRES) =    10.40
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     30.79

 ****************************************************************************
   FLOW PROCESS FROM NODE    430.00 TO NODE    431.00 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) =   325.00
   UPSTREAM ELEVATION(FEET) =   1731.44
   DOWNSTREAM ELEVATION(FEET) =   1725.22
   ELEVATION DIFFERENCE(FEET) =      6.22
   TC = 0.303*[(  325.00**3)/(     6.22)]**.2 =    6.760
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.576
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8796
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =     17.30
   TOTAL AREA(ACRES) =      5.50   TOTAL RUNOFF(CFS) =     17.30

 ****************************************************************************
   FLOW PROCESS FROM NODE    431.00 TO NODE    432.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  1722.22  DOWNSTREAM(FEET) =  1715.66
   FLOW LENGTH(FEET) =   160.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.03
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      17.30
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =    6.95
   LONGEST FLOWPATH FROM NODE    430.00 TO NODE    432.00 =     485.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    432.00 TO NODE    432.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.527
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8794
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    0.60   SUBAREA RUNOFF(CFS) =    1.86
   TOTAL AREA(ACRES) =        6.1   TOTAL RUNOFF(CFS) =      19.16
   TC(MIN.) =    6.95

 ****************************************************************************
   FLOW PROCESS FROM NODE    432.00 TO NODE    432.00 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.) =    6.95
   RAINFALL INTENSITY(INCH/HR) =   3.53
   TOTAL STREAM AREA(ACRES) =     6.10
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     19.16

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       30.05     8.68        3.155         10.40
       1       30.79     9.17        3.071         10.40
       1       30.28     9.87        2.960         10.40
       2       19.16     6.95        3.527          6.10

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
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   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       43.22     6.95       3.527
       2       47.19     8.68       3.155
       3       47.47     9.17       3.071
       4       46.36     9.87       2.960

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      47.47   Tc(MIN.) =    9.17
   TOTAL AREA(ACRES) =       16.5
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    432.00 =    1720.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    432.00 TO NODE    432.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.071
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6711
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    1.30   SUBAREA RUNOFF(CFS) =    2.68
   TOTAL AREA(ACRES) =       17.8   TOTAL RUNOFF(CFS) =      50.15
   TC(MIN.) =    9.17
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       17.8  TC(MIN.) =      9.17
   PEAK FLOW RATE(CFS)   =      50.15
   *** PEAK FLOW RATE TABLE ***
          Q(CFS)   Tc(MIN.)
   1       46.40       6.95
   2       49.97       8.68
   3       50.15       9.17
   4       48.92       9.87
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 
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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:

                          THIENES ENGINEERING, INC.                          

                             14349 FIRESTONE BLVD                            

                             LA MIRADA, CA 90638                             

                                 714-521-4811                                

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

 * TEI JOB 3828                                                             *

 * 100-YEAR STORM EVENT                                                     *

 * STREET FLOW (NODES 500-502)                                              *

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

   FILE NAME: W:\3828\500P.DAT                                  

   TIME/DATE OF STUDY: 08:59 03/22/2021

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

   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

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200

   SLOPE OF INTENSITY DURATION CURVE = 0.5001

   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    500.00 TO NODE    501.00 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) =   860.00

   UPSTREAM ELEVATION(FEET) =   1754.80

   DOWNSTREAM ELEVATION(FEET) =   1749.00

   ELEVATION DIFFERENCE(FEET) =      5.80

   TC = 0.303*[(  860.00**3)/(     5.80)]**.2 =   12.291

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.652

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8745

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      2.43

   TOTAL AREA(ACRES) =      1.05   TOTAL RUNOFF(CFS) =      2.43

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

   FLOW PROCESS FROM NODE    501.00 TO NODE    502.00 IS CODE =  61
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 ----------------------------------------------------------------------------

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

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

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

   UPSTREAM ELEVATION(FEET) = 1748.80  DOWNSTREAM ELEVATION(FEET) = 1739.70

   STREET LENGTH(FEET) =   885.00   CURB HEIGHT(INCHES) =  8.0

   STREET HALFWIDTH(FEET) = 38.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  15.00

   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) =   0.0149

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.43

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.38

     HALFSTREET FLOOD WIDTH(FEET) =   10.89

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.49

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

   STREET FLOW TRAVEL TIME(MIN.) =   5.92   Tc(MIN.) =   18.21

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.179

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8708

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    1.05      SUBAREA RUNOFF(CFS) =    1.99

   TOTAL AREA(ACRES) =        2.1        PEAK FLOW RATE(CFS) =       4.43

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =  12.23

   FLOW VELOCITY(FEET/SEC.) =  2.63   DEPTH*VELOCITY(FT*FT/SEC.) =   1.06

   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    502.00 =    1745.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        2.1  TC(MIN.) =     18.21

   PEAK FLOW RATE(CFS)   =       4.43

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

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

   END OF RATIONAL METHOD ANALYSIS

� 
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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:

                          THIENES ENGINEERING, INC.                          

                             14349 FIRESTONE BLVD                            

                             LA MIRADA, CA 90638                             

                                 714-521-4811                                

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

 * TEI JOB 3828                                                             *

 * 100-YEAR STORM EVENT                                                     *

 * STREET FLOW (NODES 510-511)                                              *

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

   FILE NAME: W:\3828\510P.DAT                                  

   TIME/DATE OF STUDY: 09:09 03/22/2021

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

   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

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200

   SLOPE OF INTENSITY DURATION CURVE = 0.5001

   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    510.00 TO NODE    511.00 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) =   395.00

   UPSTREAM ELEVATION(FEET) =   1740.00

   DOWNSTREAM ELEVATION(FEET) =   1736.25

   ELEVATION DIFFERENCE(FEET) =      3.75

   TC = 0.303*[(  395.00**3)/(     3.75)]**.2 =    8.409

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.206

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8778

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      2.81

   TOTAL AREA(ACRES) =      1.00   TOTAL RUNOFF(CFS) =      2.81

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        1.0  TC(MIN.) =      8.41
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   PEAK FLOW RATE(CFS)   =       2.81

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

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

   END OF RATIONAL METHOD ANALYSIS

� 

Page 2



520P

 ____________________________________________________________________________

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

             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:

                          THIENES ENGINEERING, INC.                          

                             14349 FIRESTONE BLVD                            

                             LA MIRADA, CA 90638                             

                                 714-521-4811                                

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

 * TEI JOB 3828                                                             *

 * 100-YEAR STORM EVENT                                                     *

 * STREET FLOW (NODES 520-522)                                              *

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

   FILE NAME: W:\3828\520P.DAT                                  

   TIME/DATE OF STUDY: 09:29 03/22/2021

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

   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

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200

   SLOPE OF INTENSITY DURATION CURVE = 0.5001

   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    520.00 TO NODE    521.00 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) =   755.00

   UPSTREAM ELEVATION(FEET) =   1737.10

   DOWNSTREAM ELEVATION(FEET) =   1724.20

   ELEVATION DIFFERENCE(FEET) =     12.90

   TC = 0.303*[(  755.00**3)/(    12.90)]**.2 =    9.688

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.987

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8766

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      2.49

   TOTAL AREA(ACRES) =      0.95   TOTAL RUNOFF(CFS) =      2.49

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

   FLOW PROCESS FROM NODE    521.00 TO NODE    522.00 IS CODE =  61
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 ----------------------------------------------------------------------------

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

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

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

   UPSTREAM ELEVATION(FEET) = 1724.20  DOWNSTREAM ELEVATION(FEET) = 1696.30

   STREET LENGTH(FEET) =   755.00   CURB HEIGHT(INCHES) =  8.0

   STREET HALFWIDTH(FEET) = 43.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  15.00

   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) =   0.0149

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.69

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.33

     HALFSTREET FLOOD WIDTH(FEET) =    8.37

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.14

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.35

   STREET FLOW TRAVEL TIME(MIN.) =   3.04   Tc(MIN.) =   12.72

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.606

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8742

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    1.05      SUBAREA RUNOFF(CFS) =    2.39

   TOTAL AREA(ACRES) =        2.0        PEAK FLOW RATE(CFS) =       4.88

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.35   HALFSTREET FLOOD WIDTH(FEET) =   9.57

   FLOW VELOCITY(FEET/SEC.) =  4.42   DEPTH*VELOCITY(FT*FT/SEC.) =   1.54

   LONGEST FLOWPATH FROM NODE    520.00 TO NODE    522.00 =    1510.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        2.0  TC(MIN.) =     12.72

   PEAK FLOW RATE(CFS)   =       4.88

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

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

   END OF RATIONAL METHOD ANALYSIS

� 
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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:

                          THIENES ENGINEERING, INC.                          

                             14349 FIRESTONE BLVD                            

                             LA MIRADA, CA 90638                             

                                 714-521-4811                                

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

 * TEI JOB 3828                                                             *

 * 100-YEAR STORM EVENT                                                     *

 * PROPOSED CONDITION (NODES 600-603)                                       *

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

   FILE NAME: W:\3828\600P2.DAT                                 

   TIME/DATE OF STUDY: 11:29 03/23/2021

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

   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

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.010

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.820

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.940

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.200

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.5003939

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.5001161

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.200

   SLOPE OF INTENSITY DURATION CURVE = 0.5001

   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    600.00 TO NODE    601.00 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) =   975.00

   UPSTREAM ELEVATION(FEET) =   1731.20

   DOWNSTREAM ELEVATION(FEET) =   1718.00

   ELEVATION DIFFERENCE(FEET) =     13.20

   TC = 0.303*[(  975.00**3)/(    13.20)]**.2 =   11.243

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.773

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8753

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      2.31

   TOTAL AREA(ACRES) =      0.95   TOTAL RUNOFF(CFS) =      2.31

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

   FLOW PROCESS FROM NODE    601.00 TO NODE    602.00 IS CODE =  61
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 ----------------------------------------------------------------------------

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

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

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

   UPSTREAM ELEVATION(FEET) = 1718.00  DOWNSTREAM ELEVATION(FEET) = 1712.50

   STREET LENGTH(FEET) =   840.00   CURB HEIGHT(INCHES) =  8.0

   STREET HALFWIDTH(FEET) = 32.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00

   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) =   0.0149

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.02

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.39

     HALFSTREET FLOOD WIDTH(FEET) =   11.40

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.03

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.78

   STREET FLOW TRAVEL TIME(MIN.) =   6.91   Tc(MIN.) =   18.15

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.182

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8708

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.75      SUBAREA RUNOFF(CFS) =    1.43

   TOTAL AREA(ACRES) =        1.7        PEAK FLOW RATE(CFS) =       3.73

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.41   HALFSTREET FLOOD WIDTH(FEET) =  12.52

   FLOW VELOCITY(FEET/SEC.) =  2.12   DEPTH*VELOCITY(FT*FT/SEC.) =   0.87

   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    602.00 =    1815.00 FEET.

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

   FLOW PROCESS FROM NODE    602.00 TO NODE    602.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.182

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8708

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.55   SUBAREA RUNOFF(CFS) =    1.05

   TOTAL AREA(ACRES) =        2.2   TOTAL RUNOFF(CFS) =       4.78

   TC(MIN.) =   18.15

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

   FLOW PROCESS FROM NODE    602.00 TO NODE    603.00 IS CODE =  61

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1712.50  DOWNSTREAM ELEVATION(FEET) = 1706.00

   STREET LENGTH(FEET) =   840.00   CURB HEIGHT(INCHES) =  8.0

   STREET HALFWIDTH(FEET) = 32.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00

   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) =   0.0149

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.44

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.44

     HALFSTREET FLOOD WIDTH(FEET) =   14.16

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.48

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.09

   STREET FLOW TRAVEL TIME(MIN.) =   5.65   Tc(MIN.) =   23.80

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.906

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8681

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.80      SUBAREA RUNOFF(CFS) =    1.32

   TOTAL AREA(ACRES) =        3.0        PEAK FLOW RATE(CFS) =       6.10

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.46   HALFSTREET FLOOD WIDTH(FEET) =  14.86
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   FLOW VELOCITY(FEET/SEC.) =  2.54   DEPTH*VELOCITY(FT*FT/SEC.) =   1.16

   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    603.00 =    2655.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        3.0  TC(MIN.) =     23.80

   PEAK FLOW RATE(CFS)   =       6.10

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

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

   END OF RATIONAL METHOD ANALYSIS
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