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PRELIMINARY DRAINAGE STUDY 

(HYDROLOGY AND HYDARULICS) 

FOR 

WESTPORT-PERRIS 

(PRELIMINARY ENGINEERING) 

 

CITY CASE #: DPR22-00021 

 

REVISION PAGE 

 

November 10, 2022 

 

This report presents revisions to the previous version of the preliminary drainage study, dated 

May 27, 2022. Based on the Conditions of Approval memorandum, dated September 29, 2022, 

received from the City of Perris Public Works Department, the preliminary grading plan was 

revised to reflects the requested information from Item #1 in the memorandum and eliminate the 

cul-de-sac that was previously proposed on Brennan Avenue. As such, this preliminary drainage 

study was revised to be consistent with the revised preliminary grading plan (revised in early 

November 2022). 
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1.0 INTRODUCTION 

 

1.1 Project Location 

 

This drainage study presents preliminary engineering hydrologic and hydraulic analyses for the 

proposed Westport-Perris project (herein referred to as “the project”). The project is located at the 

northeast corner of the intersection of Ramona Expressway and Brennan Avenue, in the City of 

Perris. There are existing developed industrial parcels to the north and east. Refer to Figure 1.0 for a 

Vicinity Map of the project. Applicable Assessor Parcel Numbers (APNs) are 302-260-078, 302-

260-079, 302-260-080, and 302-260-081. 

 

1.2 Project Description 

 

The site is approximately 4.5 acres (parcel gross area) with a drainage management area of 

approximately 4.5 acres. The proposed warehouse building footprint is approximately 99,957 

square feet (including 5,650 square feet office) and there will be a total of 44 parking spaces to be 

provided. The proposed impervious and pervious footprints within the drainage management area 

are approximately 171,198 square feet and 24,064 square feet, respectively. The project also 

includes frontage street improvements. In order to comply with the Riverside County drainage and 

water quality management requirements, the project also includes construction of permanent 

stormwater BMPs. 

 

1.3 Drainage Characteristics 

 

In the existing condition, the site is vacant (dirt open space) and contains very little vegetation. It 

appears the vegetation has been cleared over time. Runoff from the site generally drains in an 

easterly direction towards a privately-maintained open trapezoidal channel located to the east of the 

project (maintained by others). Offsite run-on is not expected. To the east of the aforementioned 

trapezoidal channel (running parallel to it) is an existing 54-inch reinforced concrete pipe (RCP) 

that in interim is maintained by the City of Perris and ultimately to be maintained by RCFC&WCD 

once the ultimate MDP Line E gets built out. This is shown on a storm drain plan titled, “Perris 

Valley MDP Lateral “E-4”, Stage 1” (Project No. 4-0-0460; Drawing No. 4-1070; PM 36010). 

Separately, to the south of the project running parallel to Ramona Expressway, there is an existing 
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90-inch RCP (part of the MDP Line E) that in interim is maintained by the City of Perris and in the 

future to be maintained by RCFC one the Line E gets built out, based on a storm drain plan titled, 

“Perris Valley MDP Line E Stage 3” (Project No. 4-0-00488; Drawing No. 4-1117; PM 36512 / PM 

36582; City File No. P8-1226). Lastly, to the north of the existing 90-inch RCP running parallel to 

Ramona Expressway is an existing 42-inch RCP that is maintained by the City of Perris in 

perpetuity, based on a storm drain plan titled, “Perris Valley MDP Line E Stage 2 Lateral E-4 Stage 

1” (Project No. 4-0-0488 / 4-0-0460; Drawing No. 4-1070; PM 36010). The aforementioned three 

storm drain systems contribute to the downstream MDP Line E that is currently constructed to the 

intersection of Ramona Expressway and Indian Avenue. Relevant reference drawings (excerpts) are 

included in Appendix E of this report for reference purpose. From this point, runoff drains via 

surface flow in an easterly direction until it reaches the existing Perris Valley Storm Drain Channel. 

 

In the post-project condition, the drainage characteristics will be maintained similar as compared to 

the pre-project condition. Runoff from the proposed on-site improvements will be directed to a 

proposed BMP (proprietary modular wetland system) located near the southeasterly corner of the 

project for storm water quality treatment to comply with the City and Santa Ana Region’s Water 

Quality Management Plan (WQMP) requirements. As the three aforementioned existing storm drain 

systems are contributing to the same existing MDP Line E downstream, the project plans to connect 

the on-site flows to the existing 42-inch RCP in the project frontage along Ramona Expressway that 

is maintained by the City of Perris. From this point, runoff continues to drain to the same existing 

MDP Line E facility. Since runoff connects into an existing MDP Line E system that is designed to 

have capacity to accommodate the ultimate buildout condition peak flows from this area including 

the project, the flood control detention mitigation should not be necessary. 

 

1.4 FEMA Flood Hazard Zone Information 

 

The project is shown on the FEMA Flood Insurance Rate Map (FIRM) number 06065C1430H, 

effective August 18, 2014 and labeled as Zone X.  No FEMA submittals are anticipated to be 

required for this project. For reference purpose, a copy of the FIRMette (reduced size) is included at 

the end of Appendix A. 
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1.6 Water Quality Management 

 

In support of the preliminary site plan, a preliminary Water Quality Management Plan (WQMP) has 

been prepared for the project. The report is titled, “Preliminary Water Quality Management Plan for 

Westport-Perris,” dated November 10, 2022, prepared by SDH & Associates, Inc. (Job Number 

2202). The preliminary WQMP documents how the project addresses the requirements regarding 

permanent stormwater quality management, in accordance with the stormwater guidance document 

titled, “2010 Water Quality Management Plan for the Santa Ana Region of Riverside County.” 
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Figure 1: Vicinity Map 
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2.0 HYDROLOGY 

 

Preliminary hydrologic calculations were prepared in accordance with the Riverside County Flood 

Control and Water Conservation District - Hydrology Manual, dated April 1978 (manual) for 

preliminary on-site storm drain sizing purpose.  The Advanced Engineering Software (AES) 2016 

Rational Method Analysis (Version 23.0) program was used to perform the hydrologic analysis in 

this study. 

 

The AES hydrologic model is developed by creating independent node-link models of each interior 

drainage basin and linking these sub-models together at confluence points. The program has the 

capability to perform calculations for 15 hydrologic processes.  These processes are assigned code 

numbers that appear in the results.  The code numbers and their significances are as follows: 

 

Subarea Hydrologic Processes (Codes) 

 

Code  1: Confluence analysis at a node 

Code  2: Initial subarea analysis 

Code  3: Pipe flow travel time (computer-estimated pipe sizes) 

Code  4: Pipe flow travel time (user-specified pipe size) 

Code  5: Trapezoidal channel travel time 

Code  6: Street flow analysis through a subarea 

Code  7: User-specified information at a node 

Code  8: Addition of the subarea runoff to mainline 

Code  9: V-Gutter flow through a subarea 

Code  10: Copy main-stream data onto a memory bank 

Code  11: Confluence a memory bank with the main-stream memory 

Code  12: Clear a memory bank 

Code  13: Clear the main-stream memory 

Code  14: Copy a memory bank onto the main-stream memory 

Code  15: Hydrologic data bank storage functions 
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In order to perform the hydrologic analysis; base information for the study area is required. This 

information includes the drainage facility locations and sizes, land uses, flow patterns, drainage 

basin boundaries, and topographic elevations. Compiled Hydrologic backup is included as 

Appendix A to this report.  

 

Area 

Drainage boundaries were delineated to distinguish areas with similar flow characteristics and 

hydrologic properties in order to determine peak flows at key points and facilitate hydraulic 

analyses.  Drainage basin boundaries, flow patterns, and topographic elevations are shown on the 

hydrologic workmap for the site, included in Appendix B. 

 

Time of Concentration/Intensity 

The time of concentration was calculated using AES to determine the intensity for the 10-year and 

100-year storm events. The 10-minute and 60-minute intensity values for the project were obtained 

from the Riverside County Hydrology Manual as input data into AES. An annotated chart has been 

included in Appendix A. 

 

Runoff Coefficient 

The runoff coefficients used for each minor basin were calculated by the AES software based on the 

user-entered information of the hydrologic soil group and the land use for each basin. The specified 

land use information in accordance with Plate D-5.6 of the Hydrology Manual was used by AES to 

estimate the runoff coefficient. 

 

Hydrologic soil group data based on the Riverside County Hydrology Manual indicates the project 

primarily consists of Hydrologic Soil Group “B”. For the purpose of hydrologic calculations for the 

proposed condition, Soil Group B has been applied. Supporting information is included with 

Appendix A of this report. 

 

Topography 

The onsite project specific topography consists of 1-foot contours on the NAVD-88 vertical datum, 

provided by Arrowhead Mapping Corp. 
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2.1 Hydrologic Results 

 

The on-site hydrologic results at key points of interest for the project can be found in Tables 2.1. 

Table 2.1 shows the hydrologic results at the proposed on-site catch basin locations (major catch 

basin locations) and overall on-site peak flow rate at the project outlet point of interest. The detailed 

hydrologic calculation results are located in Appendix B of this report. 

 

Table 2.1 – On-site Hydrologic Data Summary at Key Locations (10-year & 100-year) 

 

Key Drainage 

Node ID3 

On-site Post-project1 

Total Area (Acres) 
Peak Flow Rate, Q10 

(cfs)2 

Peak Flow Rate, 

Q100 

(cfs)2 

110 
(On-site Catch Basin - Surface) 

0.5 1.0 1.4 

115 
(On-site Catch Basin - Surface) 

1.8 4.2 6.0 

125 
(On-site Atrium Drain - Surface) 

0.1 0.2 0.3 

135 
(On-site Flow to Swale - Surface) 

0.7 1.1 1.6 

140 
(On-site Catch Basin - Surface) 

2.1 3.4 4.8 

180 
(Drainage Outlet to Ramona Expressway) 

4.5 6.3 9.1 

Note: 

1: Refer to Appendix A for supporting information. 

2: “cfs”= cubic feet per second. 

3: Refer to Appendix B for Drainage Study Map  
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3.0 HYDRAULICS 

 

3.1 Hydraulic Methodology and Criteria 

 

The 10-year, 1-hour proposed peak flow rates determined using the Modified Rational Method 

(AES Rational Method) outputs are used to determine preliminary sizes for the on-site storm drain 

system. 

 

3.2 Inlet Sizing 

 

Inlet design calculation specific to the proposed surface catch basin will be conducted during final 

engineering and calculation output will be incorporated in Appendix C. In the post-project 

condition, the on-site proposed private storm drain catch basins (inlets) will be designed to 

intercept, at a minimum, the 10-year, 1-hour peak flow rates. 

 

3.3 Storm Drain Sizing 

 

Preliminary storm drain sizing calculations were conducted in order to size the proposed on-site 

private  storm drain pipes.  The calculations were prepared using the 10-year, 1-hour peak flow rate 

output from the AES Rational Method and the Manning’s equation along with a sizing bump-up 

factor (typically in the range of 15 to 30%) in an effort to account for potential hydraulic losses.  

Typically, this calculation approach is adequate for on-site private storm drain sizing.  If necessary, 

a more detailed hydraulic calculation may be provided on a case-by-case basis during final 

engineering to validate the required storm drain sizes. A summary of relevant on-site storm drain 

sizing calculations is provided in Appendix D. Also, a normal depth calculation for the proposed 

vegetated swale (along the southerly edge of the project) has been performed to ensure that the 

treatment flow and the 100-year peak flow rate are conveyed. A supporting calculation is provided 

at the end of Appendix D. 
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4.0 FLOOD CONTROL ASSESSMENT  

 

The project is expected to increase the peak flow rate as a result of the proposed improvements.  

However, as indicated in Section 1.0 of this report, runoff from the proposed project will be directly 

connecting into an existing 42-inch RCP in project frontage along Ramona Expressway, which then 

drains to an existing MDP Line E facility downstream. Since the on-site runoff connects into an 

existing MDP Line E system that is anticipated to have capacity to accommodate the ultimate 

buildout condition peak flows from this area including the project, the flood control detention 

mitigation should not be necessary. Additionally, the project is also exempted from the hydrologic 

condition of concern (HCOC) requirements since the project is situated within the Riverside County 

WAP HCOC Exemption area approved on April 20, 2017. 
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5.0 CONCLUSION 

 

This drainage study presents preliminary hydrologic and hydraulic analyses for the proposed 

Westport-Perris project. Hydrologic calculations were computed in accordance with the Riverside 

County Flood Control and Water Conservation District - Hydrology Manual, dated April 1978 

(manual). The Advanced Engineering Software (AES) 2016 Rational Method Analysis (Version 

23.0) program was used for the rational method modeling in this study. The peak discharge rates for 

the 10-year and 100-year storm events with 1-hour storm frequency have been determined for the 

project. The relevant peak flow rates were used to determine the preliminary onsite storm drain 

sizes. As mentioned in Section 4.0, since the on-site runoff connects into an existing MDP Line E 

system that is anticipated to have capacity to accommodate the ultimate buildout condition peak 

flows from this area including the project, the flood control detention mitigation should not be 

necessary. The on-site runoff will be treated via a proposed permanent storm water quality BMP 

prior to discharging into the offsite existing storm drain system along Ramona Expressway. During 

the final design stage, an encroachment permit is expected to be processed with the City of Perris 

for the on-site storm drain connection into the existing 42-inch RCP. In summary, no adverse 

impacts are anticipated to the downstream drainage facilities as a result of this project. 

 



 

Appendix A 

Hydrologic Backup Information 

 

Includes: 

1. Web Soil Survey Hydrologic Soil Group 

2. NOAA Atlas 14 Annotated Rainfall Intensity Chart 

3. FEMA FIRMette 
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NOTES TO USERS 
This map is for use in administering the National Flood Insurance Program. II does 
not necessarily identify all areas subject to Hooding, particularly from local drainage 
sources of small size. The community map repository should be consulted for 
possible updated or addilional flood hazard information 

To obtain more detailed informalion in areas where Base Flood Elevations 
(BFEs) and/or floodways have been determined, users are encouraged to consult 
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevations 
tables contained within the Flood Insurance Study (FIS) report that ac.companies 
this FIRM. Users should be aware Iha! BFEs shown on the FIRM represent 
rounded whole-foot elevations. These BFEs are intended for flood insurance 
rating purposes only and should not be used as the sole source of flood elevation 
information. Accordingly, flood elevation data presented in the FIS report should 
be utilized in conjunction wi th the FIRM for purposes of coostruction and/or 
floodplain management 

Coastal Base Flood Elevations (BFEs) shown on this map apply only landward 
of 0.0' North American Vertical Datum of 1988 (NAVO 88). Users of this FIRM 
should be aware that coastal flood elevations are also provided in the Summary of 
Stillwater Elevations table in the Flood Insurance Study report for this jurisdiction. 
Elevations shown in the Summary of Stillwater Elevations table should be used for 
construction and/or floodplain management purposes when they are higher than 
the elevations shown on this FIRM. 

Boundaries of the Ooodways were computed at cross sections and interpolated 
between cross sections. The floodways were based on hydraulic coosiderations 
with regard to requirements of the National Flood Insurance Program. Floodway 
widths and other pertinent floodway data are provided in the Flood Insurance 
Studyreportforthisjurisdiction. 

Certain areas not in Special Flood Hazard Areas may be protected by flood 
contro l structures. Refer to Section 2.4 "Flood Prolection Measures• of the Flood 
Insurance Study report for information on flood control structures for this 
jurisdiction. 

The projection used in the preparation of this map was Universal Transverse 
Mercator(UTM) zone 11. The ho rizontal datum was NAD83, GRS1980 spheroid 
Differences in datum, spheroid, projection or State Plane zones used in the 
production of FIRMS for adjacent jurisdictions may result in slight positional 
differences in map features across jurisdiction boundaries. These differences do 
not affect the accuracy of this FIRM. 

Flood elevations on this map are referenced to the North American Vertical Datum 
of 1986. These flood elevations must be compared to structure and ground 
elevations referenced to the same vertical datum. For information regarding 
conversion between the National Geodetic Vertical Da1um of 1929 and the North 
American Vertical Datum of 1988. visit the National Geodetic Survey website at 
http://www.ngs.noaa.gov/ or contact the Na~onal Geodetic Survey at the following 
address· 

NGS Information Services 
NOAA, N/NGS 12 
NaUonal Geodetic Survey 
SSMC-3, #9202 
1315East-westHighway 
Silver Spring. Maryland 209 10-3282 
(301) 713-3242 

To obtain current elevation , description. and/or location information for bench 
marks shown on this map, please contact the lnf0<mation Services Branch of the 
National Geodetic Survey at (301 ) 713-3242 or visit its website al 
http://www.nqs.noaa.gov/. 

Base map information shown on this FIRM was derived from multiple sources 
including the Riverside County, CA effective database, and the National Geodetic 
Survey. Base map imagery for Riverside County, CA is a mosaic of the NAIP 2009 
images, 1 meter resolution 

The " profile base lines" depicted on this map represent the hydraulic modeling 
baselines that match the flood profiles in the FIS report. As a result of improved 
topographic data, the "profile base line' , in some cases, may deviate significantly 
from the channel centerline Of appear outside the SFHA 

Corporate lim its shown on this map are based on the best data available at the 
time of publication . Because changes due to annexations or de-annexations may 
have occurred after this map was published, map users should contact appropriate 
c.ommunity officials to verify current corporate limit locations. 

Please refer to the separately printed Map Index for an overview map of the 
county showing the layout of map panels: community map repository addresses: 
and a Listing of Communities table c.ontaining National Flood Insurance Program 
dates for each community as well as a listing of the panels on which each 
c.ommunity is located. 

For information and questions about this map, available products associated with 
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Modified Rational Method Results 

 
Includes: 

1. On-site Post-project Drainage Study Map 

2. On-site Post-project AES Rational Method Output (10-year & 100-year) 
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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 1717

                            Analysis prepared by:

                            SDH & ASSOCIATES, INC.                           

                             27363 VIA INDUSTRIA                             

                              TEMECULA, CA 92590                             

                                (951) 683-3691                               

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

 * WESTPORT-PERRIS (JN 2202)                                                *

 * ON-SITE POST-PROJECT - 10-YEAR, 1-HOUR STORM EVENT                       *

 * BASIN 100                                                                *

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

   FILE NAME: WP1HP10.RAT                                       

   TIME/DATE OF STUDY: 17:30 11/08/2022

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

   USER SPECIFIED STORM EVENT(YEAR) =   10.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  1.880

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.780

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.690

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.120

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4909883

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4890234

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =   10.00   1-HOUR INTENSITY(INCH/HOUR) =   0.788

   SLOPE OF INTENSITY DURATION CURVE = 0.4910

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

   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL

         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR 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   20.0     15.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0160

   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    101.00 TO NODE    110.00 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) =   355.00

   UPSTREAM ELEVATION(FEET) =     71.86

   DOWNSTREAM ELEVATION(FEET) =     67.06

   ELEVATION DIFFERENCE(FEET) =      4.80

   TC = 0.303*[(  355.00**3)/(     4.80)]**.2 =    7.507

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.186

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8708

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      0.95

   TOTAL AREA(ACRES) =      0.50   TOTAL RUNOFF(CFS) =      0.95

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    120.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    64.06  DOWNSTREAM(FEET) =    63.51

   FLOW LENGTH(FEET) =   190.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.9 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.48

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

   PIPE-FLOW(CFS) =       0.95

   PIPE TRAVEL TIME(MIN.) =   1.28    Tc(MIN.) =    8.78

   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    120.00 =     545.00 FEET.

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    120.00 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.) =    8.78

   RAINFALL INTENSITY(INCH/HR) =   2.02

   TOTAL STREAM AREA(ACRES) =     0.50



   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.95

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

   FLOW PROCESS FROM NODE    111.00 TO NODE    115.00 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) =   146.00

   UPSTREAM ELEVATION(FEET) =     68.89

   DOWNSTREAM ELEVATION(FEET) =     66.03

   ELEVATION DIFFERENCE(FEET) =      2.86

   TC = 0.303*[(  146.00**3)/(     2.86)]**.2 =    4.886

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.669

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8746

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      1.87

   TOTAL AREA(ACRES) =      0.80   TOTAL RUNOFF(CFS) =      1.87

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

   FLOW PROCESS FROM NODE    112.00 TO NODE    115.00 IS CODE =  81

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

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

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

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.669

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8746

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.50   SUBAREA RUNOFF(CFS) =    1.17

   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       3.03

   TC(MIN.) =    5.00

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

   FLOW PROCESS FROM NODE    113.00 TO NODE    115.00 IS CODE =  81

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

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

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

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.669

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8746

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.50   SUBAREA RUNOFF(CFS) =    1.17

   TOTAL AREA(ACRES) =        1.8   TOTAL RUNOFF(CFS) =       4.20

   TC(MIN.) =    5.00

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

   FLOW PROCESS FROM NODE    115.00 TO NODE    120.00 IS CODE =  41

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

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



   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    63.53  DOWNSTREAM(FEET) =    63.51

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

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.9 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.38

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

   PIPE-FLOW(CFS) =       4.20

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    5.04

   LONGEST FLOWPATH FROM NODE    111.00 TO NODE    120.00 =     154.00 FEET.

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    120.00 IS CODE =   1

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

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

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

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.04

   RAINFALL INTENSITY(INCH/HR) =   2.66

   TOTAL STREAM AREA(ACRES) =     1.80

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.20

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        0.95     8.78        2.024          0.50

       2        4.20     5.04        2.658          1.80

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

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

   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        4.75     5.04       2.658

       2        4.15     8.78       2.024

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       4.75   Tc(MIN.) =    5.04

   TOTAL AREA(ACRES) =        2.3

   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    120.00 =     545.00 FEET.



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

   FLOW PROCESS FROM NODE    120.00 TO NODE    130.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    63.51  DOWNSTREAM(FEET) =    63.39

   FLOW LENGTH(FEET) =    62.00   MANNING'S N =  0.012

   ASSUME FULL-FLOWING PIPELINE

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.06

   (PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW

    AT DEPTH = 0.82 * DIAMETER)

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

   PIPE-FLOW(CFS) =       4.75

   PIPE TRAVEL TIME(MIN.) =   0.34    Tc(MIN.) =    5.38

   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    130.00 =     607.00 FEET.

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    130.00 IS CODE =   1

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

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.38

   RAINFALL INTENSITY(INCH/HR) =   2.57

   TOTAL STREAM AREA(ACRES) =     2.30

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.75

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

   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  21

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS APARTMENT

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    33.00

   UPSTREAM ELEVATION(FEET) =     68.70

   DOWNSTREAM ELEVATION(FEET) =     67.27

   ELEVATION DIFFERENCE(FEET) =      1.43

   TC = 0.323*[(   33.00**3)/(     1.43)]**.2 =    2.448

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.669

   APARTMENT DEVELOPMENT RUNOFF COEFFICIENT = .8493

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      0.11

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.11

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



   FLOW PROCESS FROM NODE    122.00 TO NODE    125.00 IS CODE =  51

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =     67.27  DOWNSTREAM(FEET) =     66.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =   102.00   CHANNEL SLOPE =  0.0075

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   4.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   3.00

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.233

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8713

   SOIL CLASSIFICATION IS "B"

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.16

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.78

   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME(MIN.) =   2.19

   Tc(MIN.) =    7.19

   SUBAREA AREA(ACRES) =     0.05       SUBAREA RUNOFF(CFS) =    0.10

   TOTAL AREA(ACRES) =        0.1         PEAK FLOW RATE(CFS) =       0.21

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =   0.84

   LONGEST FLOWPATH FROM NODE    121.00 TO NODE    125.00 =     135.00 FEET.

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

   FLOW PROCESS FROM NODE    125.00 TO NODE    130.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    64.50  DOWNSTREAM(FEET) =    63.39

   FLOW LENGTH(FEET) =    36.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   1.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.81

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

   PIPE-FLOW(CFS) =       0.21

   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    7.35

   LONGEST FLOWPATH FROM NODE    121.00 TO NODE    130.00 =     171.00 FEET.

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    130.00 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.) =    7.35

   RAINFALL INTENSITY(INCH/HR) =   2.21

   TOTAL STREAM AREA(ACRES) =     0.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.21



   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        4.75     5.38        2.575          2.30

       2        0.21     7.35        2.209          0.10

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

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

   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        4.90     5.38       2.575

       2        4.28     7.35       2.209

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       4.90   Tc(MIN.) =    5.38

   TOTAL AREA(ACRES) =        2.4

   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    130.00 =     607.00 FEET.

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    150.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    63.39  DOWNSTREAM(FEET) =    59.40

   FLOW LENGTH(FEET) =    86.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.42

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

   PIPE-FLOW(CFS) =       4.90

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    5.51

   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    150.00 =     693.00 FEET.

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

   FLOW PROCESS FROM NODE    150.00 TO NODE    150.00 IS CODE =   1

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

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.51



   RAINFALL INTENSITY(INCH/HR) =   2.54

   TOTAL STREAM AREA(ACRES) =     2.40

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.90

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

   FLOW PROCESS FROM NODE    131.00 TO NODE    135.00 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) =   494.00

   UPSTREAM ELEVATION(FEET) =     71.86

   DOWNSTREAM ELEVATION(FEET) =     69.12

   ELEVATION DIFFERENCE(FEET) =      2.74

   TC = 0.303*[(  494.00**3)/(     2.74)]**.2 =   10.239

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.877

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8678

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      1.14

   TOTAL AREA(ACRES) =      0.70   TOTAL RUNOFF(CFS) =      1.14

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

   FLOW PROCESS FROM NODE    132.00 TO NODE    135.00 IS CODE =  81

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

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

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

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.877

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8678

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.60   SUBAREA RUNOFF(CFS) =    0.98

   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       2.12

   TC(MIN.) =   10.24

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

   FLOW PROCESS FROM NODE    135.00 TO NODE    138.00 IS CODE =  51

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =     68.80  DOWNSTREAM(FEET) =     68.70

   CHANNEL LENGTH THRU SUBAREA(FEET) =    45.00   CHANNEL SLOPE =  0.0022

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   4.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   3.00

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.819

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8671

   SOIL CLASSIFICATION IS "B"

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.20

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.10



   AVERAGE FLOW DEPTH(FEET) =   0.50   TRAVEL TIME(MIN.) =   0.68

   Tc(MIN.) =   10.92

   SUBAREA AREA(ACRES) =     0.10       SUBAREA RUNOFF(CFS) =    0.16

   TOTAL AREA(ACRES) =        1.4         PEAK FLOW RATE(CFS) =       2.27

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.51   FLOW VELOCITY(FEET/SEC.) =   1.12

   LONGEST FLOWPATH FROM NODE    131.00 TO NODE    138.00 =     539.00 FEET.

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

   FLOW PROCESS FROM NODE    137.00 TO NODE    138.00 IS CODE =  81

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

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

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

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.819

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8671

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.60   SUBAREA RUNOFF(CFS) =    0.95

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       3.22

   TC(MIN.) =   10.92

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

   FLOW PROCESS FROM NODE    138.00 TO NODE    140.00 IS CODE =  51

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =     68.70  DOWNSTREAM(FEET) =     67.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   238.00   CHANNEL SLOPE =  0.0071

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   4.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   3.00

     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.669

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8653

   SOIL CLASSIFICATION IS "B"

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.29

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.90

   AVERAGE FLOW DEPTH(FEET) =   0.45   TRAVEL TIME(MIN.) =   2.09

   Tc(MIN.) =   13.01

   SUBAREA AREA(ACRES) =     0.10       SUBAREA RUNOFF(CFS) =    0.14

   TOTAL AREA(ACRES) =        2.1         PEAK FLOW RATE(CFS) =       3.37

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.46   FLOW VELOCITY(FEET/SEC.) =   1.90

   LONGEST FLOWPATH FROM NODE    131.00 TO NODE    140.00 =     777.00 FEET.

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

   FLOW PROCESS FROM NODE    140.00 TO NODE    150.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<



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

   ELEVATION DATA: UPSTREAM(FEET) =    64.50  DOWNSTREAM(FEET) =    59.40

   FLOW LENGTH(FEET) =    36.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   3.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  13.91

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

   PIPE-FLOW(CFS) =       3.37

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =   13.06

   LONGEST FLOWPATH FROM NODE    131.00 TO NODE    150.00 =     813.00 FEET.

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

   FLOW PROCESS FROM NODE    150.00 TO NODE    150.00 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.) =   13.06

   RAINFALL INTENSITY(INCH/HR) =   1.67

   TOTAL STREAM AREA(ACRES) =     2.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.37

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        4.90     5.51        2.543          2.40

       2        3.37    13.06        1.666          2.10

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

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

   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        6.32     5.51       2.543

       2        6.58    13.06       1.666

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       6.32   Tc(MIN.) =    5.51

   TOTAL AREA(ACRES) =        4.5

   LONGEST FLOWPATH FROM NODE    131.00 TO NODE    150.00 =     813.00 FEET.

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



   FLOW PROCESS FROM NODE    150.00 TO NODE    180.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    59.40  DOWNSTREAM(FEET) =    58.65

   FLOW LENGTH(FEET) =    24.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  24.0 INCH PIPE IS   6.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.48

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

   PIPE-FLOW(CFS) =       6.32

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    5.56

   LONGEST FLOWPATH FROM NODE    131.00 TO NODE    180.00 =     837.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        4.5  TC(MIN.) =      5.56

   PEAK FLOW RATE(CFS)   =       6.32

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

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

   END OF RATIONAL METHOD ANALYSIS

� 



 ____________________________________________________________________________

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

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON

         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

                       (RCFC&WCD)  1978 HYDROLOGY MANUAL

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

                       (Rational Tabling Version 23.0)

                    Release Date: 07/01/2016  License ID 1717

                            Analysis prepared by:

                            SDH & ASSOCIATES, INC.                           

                             27363 VIA INDUSTRIA                             

                              TEMECULA, CA 92590                             

                                (951) 683-3691                               

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

 * WESTPORT-PERRIS (JN 2202)                                                *

 * ON-SITE POST-PROJECT - 100-YEAR, 1-HOUR STORM EVENT                      *

 * BASIN 100                                                                *

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

   FILE NAME: WP1HP00.RAT                                       

   TIME/DATE OF STUDY: 17:28 11/08/2022

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

   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 = 0.90

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  1.880

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.780

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  2.690

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.120

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4909883

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4890234

   COMPUTED RAINFALL INTENSITY DATA:

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.120

   SLOPE OF INTENSITY DURATION CURVE = 0.4890

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

   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL

         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR 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   20.0     15.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0160

   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    101.00 TO NODE    110.00 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) =   355.00

   UPSTREAM ELEVATION(FEET) =     71.86

   DOWNSTREAM ELEVATION(FEET) =     67.06

   ELEVATION DIFFERENCE(FEET) =      4.80

   TC = 0.303*[(  355.00**3)/(     4.80)]**.2 =    7.507

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.095

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8772

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      1.36

   TOTAL AREA(ACRES) =      0.50   TOTAL RUNOFF(CFS) =      1.36

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    120.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    64.06  DOWNSTREAM(FEET) =    63.51

   FLOW LENGTH(FEET) =   190.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.3 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.70

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

   PIPE-FLOW(CFS) =       1.36

   PIPE TRAVEL TIME(MIN.) =   1.17    Tc(MIN.) =    8.68

   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    120.00 =     545.00 FEET.

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    120.00 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.) =    8.68

   RAINFALL INTENSITY(INCH/HR) =   2.88

   TOTAL STREAM AREA(ACRES) =     0.50



   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.36

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

   FLOW PROCESS FROM NODE    111.00 TO NODE    115.00 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) =   146.00

   UPSTREAM ELEVATION(FEET) =     68.89

   DOWNSTREAM ELEVATION(FEET) =     66.03

   ELEVATION DIFFERENCE(FEET) =      2.86

   TC = 0.303*[(  146.00**3)/(     2.86)]**.2 =    4.886

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.775

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8805

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      2.66

   TOTAL AREA(ACRES) =      0.80   TOTAL RUNOFF(CFS) =      2.66

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

   FLOW PROCESS FROM NODE    112.00 TO NODE    115.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.775

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8805

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.50   SUBAREA RUNOFF(CFS) =    1.66

   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       4.32

   TC(MIN.) =    5.00

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

   FLOW PROCESS FROM NODE    113.00 TO NODE    115.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.775

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8805

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.50   SUBAREA RUNOFF(CFS) =    1.66

   TOTAL AREA(ACRES) =        1.8   TOTAL RUNOFF(CFS) =       5.98

   TC(MIN.) =    5.00

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

   FLOW PROCESS FROM NODE    115.00 TO NODE    120.00 IS CODE =  41

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

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



   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    63.53  DOWNSTREAM(FEET) =    63.51

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

   ASSUME FULL-FLOWING PIPELINE

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.48

   (PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW

    AT DEPTH = 0.82 * DIAMETER)

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

   PIPE-FLOW(CFS) =       5.98

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    5.04

   LONGEST FLOWPATH FROM NODE    111.00 TO NODE    120.00 =     154.00 FEET.

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    120.00 IS CODE =   1

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

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

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

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.04

   RAINFALL INTENSITY(INCH/HR) =   3.76

   TOTAL STREAM AREA(ACRES) =     1.80

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.98

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        1.36     8.68        2.883          0.50

       2        5.98     5.04        3.761          1.80

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

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

   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        6.77     5.04       3.761

       2        5.94     8.68       2.883

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       6.77   Tc(MIN.) =    5.04

   TOTAL AREA(ACRES) =        2.3



   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    120.00 =     545.00 FEET.

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    130.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    63.51  DOWNSTREAM(FEET) =    63.39

   FLOW LENGTH(FEET) =    62.00   MANNING'S N =  0.012

   ASSUME FULL-FLOWING PIPELINE

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.06

   (PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW

    AT DEPTH = 0.82 * DIAMETER)

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

   PIPE-FLOW(CFS) =       6.77

   PIPE TRAVEL TIME(MIN.) =   0.34    Tc(MIN.) =    5.38

   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    130.00 =     607.00 FEET.

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    130.00 IS CODE =   1

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

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.38

   RAINFALL INTENSITY(INCH/HR) =   3.64

   TOTAL STREAM AREA(ACRES) =     2.30

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.77

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

   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  21

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM

          DEVELOPMENT IS APARTMENT

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    33.00

   UPSTREAM ELEVATION(FEET) =     68.70

   DOWNSTREAM ELEVATION(FEET) =     67.27

   ELEVATION DIFFERENCE(FEET) =      1.43

   TC = 0.323*[(   33.00**3)/(     1.43)]**.2 =    2.448

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.775

   APARTMENT DEVELOPMENT RUNOFF COEFFICIENT = .8609

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      0.16

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.16



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

   FLOW PROCESS FROM NODE    122.00 TO NODE    125.00 IS CODE =  51

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =     67.27  DOWNSTREAM(FEET) =     66.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =   102.00   CHANNEL SLOPE =  0.0075

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   4.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   3.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.214

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8779

   SOIL CLASSIFICATION IS "B"

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.23

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.87

   AVERAGE FLOW DEPTH(FEET) =   0.11   TRAVEL TIME(MIN.) =   1.95

   Tc(MIN.) =    6.95

   SUBAREA AREA(ACRES) =     0.05       SUBAREA RUNOFF(CFS) =    0.14

   TOTAL AREA(ACRES) =        0.1         PEAK FLOW RATE(CFS) =       0.30

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   0.95

   LONGEST FLOWPATH FROM NODE    121.00 TO NODE    125.00 =     135.00 FEET.

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

   FLOW PROCESS FROM NODE    125.00 TO NODE    130.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    64.50  DOWNSTREAM(FEET) =    63.39

   FLOW LENGTH(FEET) =    36.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   1.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.23

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

   PIPE-FLOW(CFS) =       0.30

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    7.09

   LONGEST FLOWPATH FROM NODE    121.00 TO NODE    130.00 =     171.00 FEET.

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    130.00 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.) =    7.09

   RAINFALL INTENSITY(INCH/HR) =   3.18



   TOTAL STREAM AREA(ACRES) =     0.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.30

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        6.77     5.38        3.644          2.30

       2        0.30     7.09        3.182          0.10

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

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

   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        7.00     5.38       3.644

       2        6.22     7.09       3.182

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       7.00   Tc(MIN.) =    5.38

   TOTAL AREA(ACRES) =        2.4

   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    130.00 =     607.00 FEET.

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    150.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    63.39  DOWNSTREAM(FEET) =    59.40

   FLOW LENGTH(FEET) =    86.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.50

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

   PIPE-FLOW(CFS) =       7.00

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    5.50

   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    150.00 =     693.00 FEET.

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

   FLOW PROCESS FROM NODE    150.00 TO NODE    150.00 IS CODE =   1

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

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

   TOTAL NUMBER OF STREAMS =  2



   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.50

   RAINFALL INTENSITY(INCH/HR) =   3.60

   TOTAL STREAM AREA(ACRES) =     2.40

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.00

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

   FLOW PROCESS FROM NODE    131.00 TO NODE    135.00 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) =   494.00

   UPSTREAM ELEVATION(FEET) =     71.86

   DOWNSTREAM ELEVATION(FEET) =     69.12

   ELEVATION DIFFERENCE(FEET) =      2.74

   TC = 0.303*[(  494.00**3)/(     2.74)]**.2 =   10.239

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.659

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8746

   SOIL CLASSIFICATION IS "B"

   SUBAREA RUNOFF(CFS) =      1.63

   TOTAL AREA(ACRES) =      0.70   TOTAL RUNOFF(CFS) =      1.63

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

   FLOW PROCESS FROM NODE    132.00 TO NODE    135.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.659

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8746

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.60   SUBAREA RUNOFF(CFS) =    1.40

   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       3.02

   TC(MIN.) =   10.24

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

   FLOW PROCESS FROM NODE    135.00 TO NODE    138.00 IS CODE =  51

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =     68.80  DOWNSTREAM(FEET) =     68.70

   CHANNEL LENGTH THRU SUBAREA(FEET) =    45.00   CHANNEL SLOPE =  0.0022

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   4.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   3.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.584

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8740

   SOIL CLASSIFICATION IS "B"



   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.14

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.21

   AVERAGE FLOW DEPTH(FEET) =   0.59   TRAVEL TIME(MIN.) =   0.62

   Tc(MIN.) =   10.86

   SUBAREA AREA(ACRES) =     0.10       SUBAREA RUNOFF(CFS) =    0.23

   TOTAL AREA(ACRES) =        1.4         PEAK FLOW RATE(CFS) =       3.25

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.60   FLOW VELOCITY(FEET/SEC.) =   1.23

   LONGEST FLOWPATH FROM NODE    131.00 TO NODE    138.00 =     539.00 FEET.

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

   FLOW PROCESS FROM NODE    137.00 TO NODE    138.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.584

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8740

   SOIL CLASSIFICATION IS "B"

   SUBAREA AREA(ACRES) =    0.60   SUBAREA RUNOFF(CFS) =    1.36

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       4.60

   TC(MIN.) =   10.86

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

   FLOW PROCESS FROM NODE    138.00 TO NODE    140.00 IS CODE =  51

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =     68.70  DOWNSTREAM(FEET) =     67.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   238.00   CHANNEL SLOPE =  0.0071

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   4.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   3.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.386

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8725

   SOIL CLASSIFICATION IS "B"

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.71

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.07

   AVERAGE FLOW DEPTH(FEET) =   0.54   TRAVEL TIME(MIN.) =   1.92

   Tc(MIN.) =   12.78

   SUBAREA AREA(ACRES) =     0.10       SUBAREA RUNOFF(CFS) =    0.21

   TOTAL AREA(ACRES) =        2.1         PEAK FLOW RATE(CFS) =       4.81

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.55   FLOW VELOCITY(FEET/SEC.) =   2.10

   LONGEST FLOWPATH FROM NODE    131.00 TO NODE    140.00 =     777.00 FEET.

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

   FLOW PROCESS FROM NODE    140.00 TO NODE    150.00 IS CODE =  41

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



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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    64.50  DOWNSTREAM(FEET) =    59.40

   FLOW LENGTH(FEET) =    36.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   4.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.44

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

   PIPE-FLOW(CFS) =       4.81

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =   12.81

   LONGEST FLOWPATH FROM NODE    131.00 TO NODE    150.00 =     813.00 FEET.

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

   FLOW PROCESS FROM NODE    150.00 TO NODE    150.00 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.) =   12.81

   RAINFALL INTENSITY(INCH/HR) =   2.38

   TOTAL STREAM AREA(ACRES) =     2.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.81

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        7.00     5.50        3.603          2.40

       2        4.81    12.81        2.383          2.10

  *********************************WARNING**********************************

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

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

   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        9.07     5.50       3.603

       2        9.44    12.81       2.383

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       9.07   Tc(MIN.) =    5.50

   TOTAL AREA(ACRES) =        4.5

   LONGEST FLOWPATH FROM NODE    131.00 TO NODE    150.00 =     813.00 FEET.



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

   FLOW PROCESS FROM NODE    150.00 TO NODE    180.00 IS CODE =  41

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

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

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =    59.40  DOWNSTREAM(FEET) =    58.65

   FLOW LENGTH(FEET) =    24.00   MANNING'S N =  0.012

   DEPTH OF FLOW IN  24.0 INCH PIPE IS   7.7 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.50

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

   PIPE-FLOW(CFS) =       9.07

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    5.54

   LONGEST FLOWPATH FROM NODE    131.00 TO NODE    180.00 =     837.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        4.5  TC(MIN.) =      5.54

   PEAK FLOW RATE(CFS)   =       9.07

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

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

   END OF RATIONAL METHOD ANALYSIS

� 



 

Appendix C 

Preliminary Inlet Sizing 

 
Note:  Detailed onsite inlet calculations will be conducted during final engineering at the time of the final 

drainage study and will be incorporated in this Appendix. 

 

 

 

 

  



 

Appendix D 

Preliminary Storm Drain / Vegetated Swale Sizing 

 

Includes: 

1. On-site preliminary storm drain sizing 

2. Proposed vegetated swale sizing calculation 

 

  



Westport-Perris

Job # 2202

Revised: 11/15/2022

Manning's n: 0.012 HDPE or equivalent

Preliminary Sizing Bump-up (%): 30

Slope at:

Node ID's:
Q10 

(cfs
1
)

Q100 with Sizing 

Factor

(cfs
1
)

Minimum Pipe 

Size
2

(feet)

Suggested Pipe 

Size

(inches)

Minimum Pipe 

Size
2

(feet)

Suggested Pipe 

Size

(inches)

Minimum Pipe 

Size 
2

(feet)

Suggested Pipe 

Size

(inches)

PRELIMINARY 

RECOMMENDATIONS
3

110 - 120 1.0 1.3 0.90 12" 0.76 10" 0.66 8" Use 12" HDPE @ 0.2% MIN.

115 - 120 4.2 5.5 1.54 24" 1.30 18" 1.14 18" Use 18" HDPE @ 0.2% MIN.

120 - 130 4.8 6.2 1.62 24" 1.36 18" 1.20 18" Use 24" HDPE @ 0.2% MIN.

125 - 130 0.2 0.3 0.49 6" 0.41 6" 0.36 6" Use 8" HDPE @ 0.2% MIN.

130 - 150 4.9 6.4 1.63 24" 1.37 18" 1.21 18" Use 24" HDPE @ 0.2% MIN.

140 - 150 3.4 4.4 1.42 18" 1.20 18" 1.05 18" Use 18" HDPE @ 0.2% MIN.

150 - 180 (Outlet) 6.3 8.2 1.79 24" 1.51 18" 1.32 18" Use 24" HDPE @ 0.2% MIN.

Preliminary Storm Drain Size

Preliminary Sizes per Various Slopes

0.2% 0.5% 1.0%

The purpose of this table is to provide an estimated preliminary pipe sizes to convey the anticipated 10-year peak flow rates with a preliminary sizing bump-up factor to account for potential head losses through 

the pipe.

S:\SDH OFFICE\2202 WESTPORT PERRIS\WR\DRAINAGE\HYDRAULICS\PipeSizing\Westport-Perris_PreliminarySDSizing



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Proposed Vegetated Swale - DMA 1B (Node 135 to Node 140)

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.25
Invert Elev (ft) =  67.00
Slope (%) =  0.60
N-Value =  0.060

Calculations
Compute by: Known Q
Known Q (cfs) =  4.80

Highlighted
Depth (ft) =  0.80
Q (cfs) =  4.800
Area (sqft) =  4.16
Velocity (ft/s) =  1.15
Wetted Perim (ft) =  8.60
Crit Depth, Yc (ft) =  0.43
Top Width (ft) =  8.40
EGL (ft) =  0.82

0 2 4 6 8 10 12 14 16

Elev (ft) Depth (ft)
Section

66.50 -0.50

67.00 0.00

67.50 0.50

68.00 1.00

68.50 1.50

69.00 2.00

Reach (ft)

- - - - - - - -

- - - - - - - -

- ~ - - - - ~ -

- -" - - ~ ~ - - / - -

'"' 
-= - ✓' - - - - - -

- - ~ - - ~ - -

\: - - / - - - -

- - - - - - - -

- - - - - - - -

SDH
Text Box
100-year peak flow = 4.8 cfs.

SDH
Rectangle

SDH
Text Box
Normal depth = 0.8' < 1.25'. OK.



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Nov 7 2022

Proposed Vegetated Swale - DMA 1B (Node 135 to Node 140)

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.25
Invert Elev (ft) =  67.00
Slope (%) =  0.60
N-Value =  0.250

Calculations
Compute by: Known Q
Known Q (cfs) =  0.30

Highlighted
Depth (ft) =  0.42
Q (cfs) =  0.300
Area (sqft) =  1.55
Velocity (ft/s) =  0.19
Wetted Perim (ft) =  5.46
Crit Depth, Yc (ft) =  0.09
Top Width (ft) =  5.36
EGL (ft) =  0.42

0 2 4 6 8 10 12 14 16

Elev (ft) Depth (ft)
Section

66.50 -0.50

67.00 0.00

67.50 0.50

68.00 1.00

68.50 1.50

69.00 2.00

Reach (ft)

- - - - - - - -

- - - - - - - -

- ~ - - - - ~ -

- -" - - - - / - -

- - '"' - - ✓' - -
'-. " ~ / - - - '\ 

- -= =- -

V - - -

\: / - - - - - -

- - - - - - - -

- - - - - - - -

SDH
Text Box
w/ Water Quality Flow Rate of ~0.3 cfs.

SDH
Rectangle

SDH
Text Box
To meet a 10-minute residence time, the proposed vegetated swale would need to be a minimum of 108', based on L=(0.19 ft/sec)*(10 min)*(60 sec/min)=114'. The proposed swale will have approximately 233 feet. Therefore, OK.



 

Appendix E 

Reference Materials – Relevant Plans (Excerpts) 

 

Includes: 

1. A markup exhibit (sketch) showing existing storm drain systems surrounding the project 

2. “Perris Valley MDP Line E Stage 2 Lateral E-4 Stage 1” (Project No. 4-0-0488 / 4-0-0460; Drawing 

No. 4-1070; PM 36010) 

3. “Perris Valley MDP Line E Stage 3” (Project No. 4-0-00488; Drawing No. 4-1117; PM 36512 / PM 

36582; City File No. P8-1226).  
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DOza
Line

DOza
Text Box
Private Trap. Channel 

DOza
Arrow

DOza
Text Box
Perris Valley MDP Line E-454"RCP
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DOza
Text Box
Perris Valley MDP Line E90" RCP
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Text Box
City of Perris Line 142" RCP
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RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT 

($) T-29 

Cl] 

JS 
,IS 
MH 
MH 
MH 
MH 
TS 
TS 
CH 
CH 
M 
M 
M 

INDEX MAP 

REVIS!ONS 

110 
226 
227 
251 
252 
25,l 
254 
301 
30.3 
326 
330 
801 
!J03 
8H1 

19 
20 

GENERAL NOTES 
1. TH£. CONTRACTOR SHAU r:oNSlRUCT THF FLOOD CONTROL IMPROVlMENTS !Ht DRAWINGS IN 

CONFOkMANCF WITI-f REOU(REMENfS cw !Ht. RIVfRS/Df. COUNTY n.ooo CONTROl. AND WATER 
CONSrnVATION S!ANDAR!) SPF:CfflCATTONS 
STANDARD MANUAL. rnR Tl-ll: LATEST DRAWfNGS OF Ill[ SlANDARD MANUAL, 
"PUGLJCAflONS AND RECORDS" FOUl~D ON fHE DISIR!CT'S WEEJSITE. 

LOTZ AT 
fl'RJOR TO 

2008, AND RCFt&WCO 
REFER lHL 

3 CONSTRUCT/ON INSPFC!ION WIU. BY COUNTY flOOD CONTROL. CONTACT KEH! 
(20) PRIOR iO CONSrRUCTION ALL[N 

OTHCRWISE Norm. 

i--Gf?lY--EICflT HOURS BEFORb. EXCAVATION, lJNDf-.RGROlJN:D Atrnr 1--800- 221--2600. 

7 All [1.EVATIONS SHOWN IN AND DECIMALS lHEREOF BASrn ON NATIONAL crnornc 
VFRT!CAL DA!UM (l~GVD 29). 

8. Al.l COOPDINATI-.S ARC SHOWN IN FHT AND DECIMALS THEREOF BASED ON TI-IE. NOR11-f DATUM 

(NAD 83), \,ALIFORNIA COORDINAT[ SYSTEM (CCS}, 6 AND 1991.35. 

9. ALL CROSS SECT\ONS AR[ IAKEN LOOK\NC DOWNSTREAM. 

t1£.VATIONS OF UIIIJTIE::i APPROXIMATE UNlESS OTHERWISE NORD. 

11. HOT MIX 

13. THC MNNUNE PlP[ SliAU_ CONFORM TO JUNCTION STRUCTURE NO. 4 (JS 229} 
UNLESS O"!Hl:NWISl: NOTED. 

P!PE. 

18. ALL CURfJS, GUTH.RS, S1DEWALKS, DRIVEWAYS 
RECONSTRUClED IN KIND ANO AT lH[ SAME 

OTHEffW15E Norm 

rnR 

rm.. rori OF CURB !O fNVt I~ f Of CONNf CTOI~ 

Bf:GIN Af CURB RETURN 

OTHER IMPHOVEMt:NTS TO BE 
AND LOCAllON If-![ F:XISTfNG IMPROVEMENTS 

19 STANDARD DRAWINGS CAll_ED FOR ON THE Pl.AN AND PROFtlE SHAU CONFORM TO DISTRICT STANDARD 
DRAWINGS UNl.E.SS NOrF.D ()fH[RWl~i!-. 

20. THE CONTRACTOR REQUIRED U11LJTY REGARDING IEMPORARY Sl·IORJNG AND 
SUPrJORT RF_OUIREMENT:; FDR SHOWN ON PtANS. 

21. DURII\\G ROUGH GRADING OPE.RATJONS AND PRIOR TO CONSTRUCTION PtRMANENT DRAINAGE. 
STRUCTU!ffS, !EMPOf\ARY DRAlNACE CONTROL SHOULD 8[ rROVJDrn TO PONDING WAl[R ANO 
DAMAGt: ·10 ADJACE_NT PROPf:RTf[S 

RIVERS!□[ COUNTY H 00D CONmOL ANIJ WAlER CONSlRVA110N 

OISlRICT 
DESIGN. !F FIELD CHANGES AR[ 
MAKE THE NECESSARY CORRECTIONS. 

SECOND. 

CONSrRUCTiON JO!NT FOR CALTRANS 
RCFC&WCD SfANDARD DRAWING NO. BX 

RllNf_.URCED BOX SHALi. 8[ ACCORDING 

t..:D 

PERRIS VALLEY MDP 



13+00 15+_00 17+00 

1480 1480 I 

1470 

1460 

1450 : 

NOTES 

(i) ""'_"""".'" ""'""c'-""'

® ""'"""""' """'"'"'" CHANNEL PER RCFC&WCD 

® CONSTRUCT 6' HIGH CKA[N UNK FENCE PER RCFC & WCD SID. DWG. M801. 

® CONSTRUCT 20' DOUBL[ DRIVE (',ATE PER RCFC & wen STD. DWG. M801. 

@ CONSlRUCT fMERGENCY SPILLWAY PER DETAlLS ON SHEET 5, 

@) BASE MAINTENANCE ROAD PER 

PERRIS VALLEY MDP 

LINE "E", STAGE 2 
STA, 10+00,00 TO 18+00,00 

1,-:V 

PM 36010 

-- 4-0-0488_ 

i-1070 

2 " 20 



i450 

1445 

i440 

1465 j 

1460 

1455 

14:J0 

144b 

1440 

NOTES 
CD CONSTRUCT MA!NTENANCE RAMP PER ROC&WCD DWG CH330. 

0 
CJ-lANN[L PER RCFC&WCD STD. owe 

© CONSTRUCT JUNC110N & WCO DWG. NO. JS226 
AND DETAILS ON SHEET 

® CONSTRUCT 6' HIGH UNK FENCE PER RCFC & WCO STD. DWG. M801. 

® CONSTRUCT 20' DOUBLE DRIVE GATE PER RCFC & WGD DWG. MB:01. 

@) CONSTRUCT PARAPET WAf_L PER OITAlL SHOWN HERCON. 

@ CONSTRUCT CONCRETE BULKHEAD PER RCFC & WCD DWG. NO. M816. 

® CONSTRUCT BOX CULVERT WARPED W!NGWALLS PER CAURANS STD. DWG. NO. 086A. 

@) =----,:---:.·:c:: BASE MAJNTENANCE ROAD PER 

@ CONSTRUCT BOX TO BOX JUNCTION PER OETA!LS ON SHEET 17. 

SECTION AT STA.22+50 
TYPICAL FROM S1A. 21+76.14 TO srA. 23l50.00 

NOT TO SC/sLE 

PERRIS VALLEY MOP 

UNE "E", STAGE 2 
STA. 18+00.00 TO 23+50,00 

4-1070 

3 



1450 

1445 

1440 

- '. ' ~ : j -

PROFILE STORM DRAIN LINE PROFILE STORM DRAIN LINE 2 

~-.i!-Z-,,,, 

40' 0 40' I""""'------~' 
PLAN STOf~M DRAIN LINE 2 

PLAN STORM 

Ril!BY: CITY OF PERRIS 
0EBB 
S-◊-C-1 AYES 

~~m~~riAf'f:" 

1470 i 

1460 : 

1445 

!:,!_QI!:_$. 
Q) CONSTRUCT 6.5'W x 1.5'H DBL REfNFORCED CONCTRITT PER CALTRANS STD. PLAN D81. 

© DBL REINFORCED CONCRETE BOX PER CAl.TRANS PLAN 081. 

® o.:·.·· :::···.:·.·c:.·· ., .. STRUCTURE N0.1 PER RCFC & WCD 

0 CONSTRUCT MANHOLE" NO. 3 PER RCFC WCD DWG. NO. MH253. 

@ SAWCUT REMOVE EXISTING DBL. 6.5'W x i .5'H RCB, WINGWALL, AND RIP"-RAP PAD. 

® CONSTRUCT BOX CULVERT PER CALTRANDS STD. 
DWG. D85 DETAIL ON SHEET 5. 

{f:D !NSlALL 4r R.C.P - DLOAD PER PLAN 

(~ """"'"'"" '""''"'""" & WCD DWG. NO. TS301 

@) MH252. 

@}) CONSfRUCT MODIFfED GRATE.D fNLCT PER SSPWC STD. PLAN 305-3 AND Dt-:TA!LS ON SHECT 20. 

@ INSTALL OUTLET RESTRICTION PtATES PER DETA1L ON SHEEr 20. 

LINE "E", STAGE 2 
LINE 1 & LINE 2 

PM 36010 

4-0-0488 
----------

4-1070_ 

4 ~ 20 

SDH
Cloud

SDH
Rectangle

SDH
Rectangle



1485 

14-L"lO 

1460 

1455 

14'.}0 

JiQJI.$ 

SECTION AT STA 12+00.00 
TYPICAL FROM STA 10+00 TO 13+50 

® 
@ 

STRUCTURE NO. 1 PER RCFC & WCD STD. DWG. NO. JS226 AND DETAIL 

® CONSTRUCT MANHOLE NO. 2 PE.R RCFC & WCD STD. DWG. NO. MH252. 

PERRIS VALLEY MDP 

LATERAL "E-4", STAGE 1 
STA 10+00.00 TO 13+50.00 

PM 36010 

.. 4::0::0460 

. 4::t070 
SHl¼TNO, 

9 ,,. 20 



1485 

1480 

1465 : 

1460 : 1460 , 

1445 ' 1445 

1440 

SECTION AT STA 15+ 75.00 
TYPICAL FROM STA 13+50 TO 16+00 

10' 0 to' ~'!-: _____ s 

INSTALL 54" R.C.P. - 0-LOAD PER PLAN. 

@ CONSrRUCT TRANSlTJON STRUCTURE NO. 1 PER Rr:FC WCD sm. DWG. NO. TS30L 

® CONSTRUCT MANHOLE NO. 2 PER RCFC & WCD STD. OWG. NO. MH252. 

@ CONSTRUCT 4'W X 4'H RElNFORCED CONCRElE BOX PER CALTRANS STD. Pl.AN 080. 

1$]/ NOTE t 4 OF GENERAL ON SHEET t 

@ SLURRY BACKFIU DETAIL SHOWN HEREON. 

PERRIS VALLEY MDP 

LATERAL "E-4", STAGE 1 
STA 13+50.00 TO 17 t20.00 

1,fJ 

PM 36010 

4-::0-:-()460 

4-1070 

10 "' 20 



1480 

1475 

1470 

1465 

1460 

1455 

1450 

1445 

w z 
::J 

r 
0 

ti' 
" 

f); 

NOTES 

SECTION Af STA 18+50.00 
TYPICAL FROM STA 17+20 TO 20+90 

10' 0 10' 

~---------j 

Q_) CONSTRUCT MANHOLE NO. ,) PER RCFC & WCD STD. DWG, NO, MH253, 

@ CONS'TR!.JCT 4'W 4'H REINFORCED CONCREfE BOX PER CALTRANS STD. PLAN 080. 

@ SLURRY BACKFIU PER DETAIL SHOWN ON SHEIT 10. 

PERRIS VALI.EY MOP 

LATERAL "E-4", STAGE 1 
STA 17+20.00 TO 20+90.00 



1_450 \-

1445 

1440 

• 

36+00 

H¥D"AIJLJC DAIA 
'0100 ·"' 1.2 cfa 
-,_.100 F' 4_g, fpit 
~IN~,;.. 1-:2 'cf• 
·VIN'I -" 4.\} !pi; 

' 10' ·-rl M~TCH LINE __________ _ r SIA40 i EX.·' 8" WATER TO REMAIN 1· ,, i 
-1 EX. B" WATER TO BE Rl]JO'ilt::O 

• I 

37Hl0 

t~\AC[ OPFNl~G rn Wf-:SffRLY WAU 
AND GM[}[ SUR~Ol/NDING AR[A TO 
DRNH 10\li'ARD OPENING 

J7 

@t-g;~-6~~ -
R 22.50' 

- 2:Hlf 
L -c J5.J2' 

BC 35+15.20 
E"C :cc 35+50.52 

F'I N 2254U5.16 
E 671J13J5.69 

1475 

1470 : 

, 1465 . 

· 1460 : 

SECTION AT STA35+ 70.00 

EX15TlliG 
CROllNO 

TYPICAL FROM STA 34+90 TO END OF PROJECT 
10' (} 1()' ~'!-________ .l 

_NOTES 

@) ~7;:,sr:~;!, ~~~R~~J'~Ri:,/~L
0
~

2
:~ ;~.,;,~FC & WCD STD. DWG. NO. C8110 

@ INSTALL 24" RC.P. - 0-LOA[} PER PLAN. 

@JI RtMOVE EXISlT!NG FIR£ HYDRANT PER WATl:_R !MPROVEMEN1 PLANS. 

RECORD 
DRAWINGS 

PERRIS VALLEY MOP 

LATERAL "E-4", STAGE 1 
STA 34+90.00 TO END OF PROJECT 

L'D z(<.f(I' 

PM 36010 

4:-0:-0460_ 

. 4:-1(!70 

16 " 20 



I I 
', I 
\ I 

\ 

: 1470 ' 

1450 ] 

1440 ; 

JUNCTION STRUCUTRE 
RCB TO RCB DETAIL 

DETAIL "A''. 
NTS 

PARAPET WALL DfTAll 
NTS 

NTS 

DBQ 

DETAIL '..c: 
NTS 

l:l!)TES 
Q) CONSTRUCT MANHOLE #3 PER RCFC & WCD STD. DWG. MH2.53. 

@ CONSTRUCT 6' HIGH CHAIN UNK FENCE PER RCFC & WCD STD. DWG. M801. 

@ CONSTRUCT PARAPET WALL PfR OCTAIL SHOWN HfREON. 

® B'W x 4'H REINFORCED CONCRETE BOX PER CAl.fRANS STD. PLAN D80. 

@ CONSTRUCT BOX TO BOX JUNCTION PER OEJA!L ON SHEETS HEREON. 

® ccc:c, C"'C'.CC" cccccc'" WARPED WfNGWAliS PER CALTRANS STD. PLAN D86A AND 

@ CONSTRUCT SLOPED PROTECTION BARR[ER PER S.P.P.W.C. STD. PLAN 360. 

SEE 

PERRIS VALLEY MOP 

LINE "E", STAGE 2 
LINE 3 

.. 4:::0-0488 

4-1070 

17 ,, 20 



CITY OF PERRIS 

Kimley»>Horn 
401 D STRCCT, SUITE 600, SAN Ol[CO, CA ,12101 

!El {GHi') 231-'.M11 

'~ PRfPAfi:EO BY: 

RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT 

CAU f!ON! ! LOCATION OF 
EX!ST!NG UTIUllES ON THESE 
PLANS ARE APPROXIMATE 
AND SHALL BE VERIFIED BY 
THE CONTRACTOR PRIOR fO 
CONSTRUCTION. 

\ I 
HARLEY KNOX BLVD 

MARKHAM ST 

PERRY ST 

GENERAL NOTES: 

w 
> 
<( 

w 
> 
<( 

VICINITY MAP 
N.T.S. 

T.4S.R.4W.S.I 
T.4S, R.JW,SJ 

1. THE CONTRACTOR SHALL CONSTRUCT THE FLOOD CONTROL IMPROVEMENTS 16. 
SHOWN ON THE DRAWINGS IN CONFORMANCE WITH THE REQUIREMENTS OF 

"V" IS THE DEPTH OF CATCH BAS[NS MEASURED FROM THE TOP OF CURB 
TO INVERT OF CONNECTOR PIPE. 

6~sETR~~VT~~s~~.i.
0
~~~D~~i

0sp~~7~~~;:i D:~R J~~~s~::~~~~- AND 
17

' 
ALL CURB INLET STATIONING REPRESENTS THE LOCATlON WHERE THE 
PROPOSED STORM DRAIN INTERSECTS lHE INSIDE OF THE CURB INLET. 
CATCH BASINS SHALL BE LOCATED SO THAT LOCAL DEPRESSION SHALL 
BEG!N AT EXISTING CURB RETURN JO!NT, UNLESS OTHERWISE SPECIF!ED. 

RCFC&WCD STANDARD MA~UAL FOR 1HE LATEST DRAWfNGS OF THE 18. 
STANDARD MANUAL, PLEASE REFER TO THE '"PUBUCATIONS AND 

2. 

3. 

RECORDS" PAGE FOUND ON THE DISTRICT'S WEBSITE. 
CONTACT THE ENCROACHMENT PERMIT ENGINEER AT 951.955.1266 IF AN 
ENCROACHMENT PERMIT IS REQUIRED FROM RIVERSIDE COUNTY FLOOD 
CONTROL AFTER THE PERMIT IS ISSUED THF: DISTR!CT MUST BE NOTIFIED 
ONE WEEK PRIOR 10 CONSTRUCTION. 
CONTACT CONTRACT ADMINISTRATION AT 951.955.1288 IF CONSTRUCTION 

19. ALL CURBS, GUTTERS, SIDEWALKS, DRIVEWAYS AND OTHER EXISTING 
IMPROVEMENTS TO BE RECONSTRUCTED !N KIND AND AT THE SAME 
ELEVATION AND LOCATION AS THE EXISTING IMPROVEMENTS UNLESS 
OTHERW1SE NOTED. 

20. STANDARD DRAv.1NGS CALLED FOR ON THE PLAN AND PROFILE SHALL 
CONrGRM TO D!STRfCT STANDARD DRAWINGS UNLESS NOTED OTHERWISE. 
THE CONTRACTOR IS REQUJRED TO CALL ALL UllUTY AGENCtES REGARDING 
TEMPORARY SHORING AND SUPPORT REQUIREMENTS FOR THE VARIOUS 

INSPECTION WILL BE PERFORMED BY RIVERSIDE COUNTY FLOOD CONTROL 21. 

4. 

5. 

6~~s°:G~~6N~UST BE NOTIFIED TWENTY DAYS (20) PRIOR TO 

ALL STAT/ONlNG REFERS TO CE"NTERLINE OF CONSTRUCTION UNLESS 
OTHERWISE NOTED. 

UTILITY LINES SHOWN ON THESE PLANS. 
22. DURING ROUGH GRADING OPERATfONS AND PRIOR TO CONSTRUCTION OF 

PERMANENT DRAINAGE STRUCTURES, TEMPORARY DRAINAGE CONTROL 
SHOULD BE PROVlDED TO PREVENT PONDING WATER AND DAMAGE TO 
ADJACENT PROPERTIES. 

6. 

STAT10N!NG FOR LATERALS AND CONNECTOR PIPE REFER TO THE 
CENTERLINE INTERSECTION STATfONS. 
FORTY-EIGHT HOURS BEFORE EXCAVATJON, CALL UNDERGROUND SERVICE 23· APPROVAL OF THESE PLANS BY THE RIVERSIDE COUNTY FLOOD CONTROL 

AND WATER CONSERVATION DISTRICT DOES NOT RELIEVE THE DE\1£LOPER'S 
7. 

8. 

ALERT 1.800.227.2600 OR 811. 
ALL ELEVATIONS SHOWN ARE IN FEET AND DECIUALS THEREOF BASED ON 
THE NORTH AMERICAN VERTICAL DA TUM (NA 'tU M). 

ENGINEER OF RESPONSIBILITY FOR THE ENG1NEERING DESIGN. IF FIELD 
CHANGES ARE REQUIRED, IT WlLL BE THE RESPONSIBlLITY OF THE DESIGN 
ENGINEER TO MAKE THE NECESSARY CORRECTIONS. ALL COORDINATES ARE SHOWN lN FEET AND DECIJ,IALS THEREOF BASED 

ON THE NORTH AMERICAN DA TUM (NAO a3), CALIFORNIA COORDINATE 24· THE CONTRACTOR OR DEVELOPER SHALL SECURE ALL REQUlRED 
ENCROACHMENT AND/OR STATE AND FEDERAL REGULATORY PERMITS 
PRIOR TO THE COMMENCEMENT OF ANY WORK. 

SYSTEM (CCS), ZONE 6, EPOCH 1992.88. 

To. ;c~v~~li~ 5ci?TI~~fn:.;EAJ~Kr~p~g~J~~/3~rE~~ttT~ERWISE NOTED. 25· THE CONCRETE COATING ON THE INSIDE OF All RE1NFORCED CONCRETE 
PIPE'S MUST BE INCREASED TO PROVIDE A MINIMUM OF 1-1/2 INCHES 11. UNLESS OTHERWISE SPECIFIED, MINIMUM STREET RECONSTRUCTlON SHALL 

Bl 4" lYPE "B" HOT MIX ASPHALT OVER 6" CLASS 2 AGGREGATE BASE 
OR AS SPECrFIED BY THE ENGINEER, 

12. OPENINGS RESULTING FROM THE CUTTING OR PARTIAL REMOVAL OF 
EXISTfNG CULVERTS, PIPES OR SIMILAR STRUCTURES TO BE ABANDONED 
SHALL BE SEALED v.1TH 6" CLASS "8" CONCRETE. 

13. PIPE CONNECTED TO THE MAINLINE PIPE SHALL CONFORM TO JlJNCT!ON 
STRUCTURE NO. 4 (JS229) UNLESS OTHERv.1SE NOTED. 

14. PIPE BEDDING SHALi_ CONFORM TO RCFC&WCD STANDARD DRA-..ilNG NO, 
M815 EXCEPT FOR COVER <2 FEET. FOR COVER <2 FEET, CONCRETE 
SLURRY (2000 PS!) SHALL BE USED. THE. ENTlRE TRENCH SHALL BE 
SLURRY EXTENDING 4 INCHES MINtMUM AND 12 tNCHE.S MAXIMUM ABOVE 

15. 
THE TOP OF PIPE. 
♦ INDICATES SOIL BORING LOCATictlS BASED ON THE SOlLS REPORT 

DATED MAY 9, 2016. LOCAllONS SHOWN ARE APPROXIMATE. 

OVER THE REINFORCING AND INCREASED TO A l,IINII.IUI.I OF J-1/2 INCHES 
OYER REINfORCING FOR BOX CULVERT, WHEN DESIGN VELOCITIES EXCEED 
20 FEET PER SECOND. THE COliCRETE DESIGN STRENGTH IN THESE 
REACHES SHALL BE F'C~~.ooo PSI FOR VELOCITIE.S EXCEEDING 2.0 FEET 
PER SECOND AND F'C=6,000 PSI FOR VELOCITIES EXCEEDING 30 FEET PER 
SECOND. 

26. CONSTRUCTlON JOINlS FOR CALTRANS STANDARD REINFORCED CONCRETE 
BOX SHALL BE PLACED ACCORDfHG TO RCFC<.tWCD STANDARD DRAWING 
NO. BX<01. 

27. ALL STATION OFFSETS ARE TAKEN LOOKING UPSTREAM UNLE"SS OTHERV#SE 
NOTED. 

TfTLE SHEET 
INDEX MAP 

lM.D..EX 

LINE E STA 9+-99.94 TO STA 17+00 
LINE E STA 17+00 TO STA 24+32.56 
LINE F STA 10+00 TO STA 16+00 
UNE F STA 16+00 TO STA 22+00 
L!NE F STA 22+00 TO STA 27+50 
LINE F STA 27+50 TO STA 33+b0 
LINE F STA 33+50 TO STA 41+00 
UNE F STA 41+00 TO 46+50 
UNE F STA 46+50 TO 50+ 75.06 
LINE 85.1 STA 10+00 TO STA 17+26,39 
LINE F5 STA 10+00 TO STA 17+00 
LINE F5 STA 17+00 TO STA 25+00 
LINE F5 STA 25+00 TO STA 27+41.61 
UNE F-3 
LINE'S F-1, F-6, F-~.1. F--5.2 & F-5.3 
LINES F-2, F-4, r-~.-+ & F-e.1 
LINES F-7, F-8, F-9 & FUTURE LINE E STUB 
DETAIL SHEET 

CALTRANS STANDARD DRAWINGS 
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D80 CAST-IN-PLACE REINFORCED CONCRETE SINGLE BOX CUL VERT 
D89 PIPE CULVERr HEAOWAli.LS 
D90 PIPE CULVERT HEADWALLS, ENDWALLS AND WINGWALLS 

R.C.F.C. & W,C.D. STANDARD DRAWINGS 
BX401 
C8100 
JS22t5 
JS22~ 
LD201 
11807 
MEl15 
M81a 
UH2~2 
MH253 
MH254 
TS301 
TS303 

SINGLE CELL REINFORC[q CONCRETE BOX (STRUCTURAL DETAILS) 
CATCH BASIN NO. 11 

JUNCTION STRUCTURE NO. 1 
JUNCTION STRUCTURE NO. 4 
LOCAL DEPRESSION NO. 2 
SANITARY SEill£R PROTECTION 
BEDDING AND p;,YI.INES 
CONCRETE BULKHEAD 
UANHOLE NO. 2 
I.IANHOLE NO. 3 
MANHOLE NO. 4 
TRANSl110N STRUCTURE NO. 1 
TRANSITION STRUCTURE" NO. 3 

WORK TO BE DONE 
THE IMPROVEMENT'S CONSIST OF THE FOLLOWING WORK TO BE DONE ACCORDING TO 
THESE PLANS AND THE FOLLOW!N:G SPEC!FtCATIONS AND STANDARD DRAWINGS: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRtCT 
STANDARD DRAWINGS (REVISED FEBRUARY 2011) 

CALIFORNIA DEPARTMENT OF TRANSPORT A HON REVISION 1 OF "CAUFOOHIA 
MANUAL ON UN!FORM TRAFFlC CONTROL DfYICES" (2014 EDITION) 

STATE OF CALIFORNIA, DEPARTMENT OF TRANSPORTATION, STANDARD 
SPECIFICATIONS (201 ~ EDITION) 

STATE OF CALIFORNIA, DEPARTMENT OF TRANSPORTAT10N, STANDARD PLANS 
(2015 EDI TTON) 

RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT'S 
M.O.U. STANDARD SPECIFICATIONS (DATED JUNt 2008) 

COUNTY OF Rf\,IERSIDE, STATE ~ CALIFORNIA, COUNTY ROAD IMPROVEMENT 
STANDARDS AND SPECIFICATIONS, FILED DECEMBER, 2007. 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION (2012 EDfTfON) 

NOTE: STORM DRAIN VIDEO SHALL BE 
SUBMITTED TO THE CITY ENGINEER 

REF. D-ESCRIP'OON .t.PPR. DATE 

FOR REVIEW ANO APPROVAL PRIOR TO 
PAVEMENT CAPPING OR CONCRETING. PM 36512, PM 36582 

PERRIS VNJLY Ml)P LINE E. STAGE 3 
PERRIS VAIJ.EY' - PERl!Y' S1REET SD, STAQlt 1 

PERRIS VALLEY - WEBSTER AIIENUE SO, STMIE 1 
PERRIS VAU.E'I' MOP LINE F, STAGE 1 

TITLE SHEET 

CITY FII_E 
NO. P8-1226 
PROJECT ~O 
4-o-oo-4a■, 4-o-oo....e, 
4-0-00441, 4-0-004e!O 

DRAWING MO. 

4-1117 
SHEE'f MO. 
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10+00 11+00 12+00 
NOTE: CONTRACTOR TO PROTECT IN PLACE ALL UTILITIES C. ROSSING ORT.· '. 
PARALL£LING THE STORM Df<AIN UNLESS OTHERWISE NOTEg'--·-·-- ___ J 

.1465 

14.50 _: __ ~~ 
O>N 

.1445 

en ai I'...? 144,51 

~~~~~-------'---~ 
1- ~w-< X -- ~ ~v~w'---------l--------~--'= 

0 , CURVEDATA 

CURVE I DELTA I RADIUS I LENGTH I BC I EC I Pl NOR 1 HING I Pl EASTING 

40' 0 40' A I 45·30•33" I 1so.oo· I 119.14' I STA 10+2s.31 I STA 11+44.451 2252340.30 ls261264.28 

e..::-==-s 

Kimley>>>Horn 
401 8 STR[U, SUITE" GOO, SAN Dl[GO, CA 9~101 

lEl (GN) 234-9411 

~ PREPARED BY: 

] /-, __,_ 0 ,_--...___ ·, I ~1 ,, 
1
f ~-R.C:r:-"ef30""e ---l'YAir--

~ 
Knoa'ftr•blhw. 

Cllllbimli)'OLldQ'. 

DESCRIPTION APPR. DATE 

NOTE: STORW DRAIN \IIDEO SHALL BE 
SUBUt fTED TO ·rHE CITY ENGINEER 
FOR REYIEW ANO APPROVAL PRIOR TO 
PA'v'r~ENf CAPPING OR CONCRETING. 

RIVERSIDE COUNTY FLOOD CONTROL ,.., 
WATER COHSERVATIOH DlSTR!CT 

RECOMMENDfD FOR: APPROVAL BY, Al'l'IOVICI l!l'h / / 

J,/'11UI, d,('J~ ~~~ 
OATE.. 1 lrtl/1 OATE:. 23-9~ZD_.f1__ 

I J 

R/W 

SECTION AT STA 15+00 
TYPICAL FROM STA 13+78.89 TO STA 17+00.00 

30' 0 30' 

~------:::s 

NOTES 

R/W 

CD REMOVE CONCRETIE BULKHEAD AND CONNECT TO EXIST 
12'(W)x6'(H) RCB. SEE DETAIL B 0-I SHEET 20 

0 CONSTRUCT TRANSITION STRUCTURE NO. 1 PER Rcrc&WCD 
TS301 (L~22.'5') 

G) g~~g6~ug~-~~~HCU NO. 2 PER RCFC&WCD MH252 

(±) CONSTRUCT 12'(W)x6'(H) RCB PER CALTRANS STID. D80 

@) CONSTRUCT 90" RCP. D LOAD PER PROFILE. 

@ CONSTRUCT MANHOLE NO. 3 PER RCFC&WCD MH253 

NOTE: RESURFACE STORM DRAJN TRENCH PER 
CITY OF PERRIS UTIUTY TRENCH SURFACE 
REPAIR STANDARD ON SHEET 20. 

PM 36512, PM 36582 

PERRIS VALLEY MOP LINE E 
STAGE 3 

LINE E STA 9+99.94 TO STA 17+00 

CITY FILE 
NO. PS-1226 
PROJECT NO. 

4-0-00488 
DRAWING HO, 

4-1117 
SHEET NO. 
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1485 

1475 

1470 

1465 

1460 

1455 

H50 

17+00 18+00 19+00 
NOTE: CONTRACTOR TO PROTECT IN PLACE ALL UTILITIES CROSSING OR 
PARALLtUNG THE STOR'-' DRAIN UNLESS OTHERWISE NOTED. 

I • •·· 

2J+OO 

------------------------------------R/W------------
0 
0 
+ 
I'-. 

~ 
(f) 

40' 

i 

Kimley>>>Horn 
~a1 fl S mn T, SUI IE 600, SA~ Dl[G◊, Cl\ l,'/tfJ1 

1[L(61'J)234-9411 

PLAN 

REF. DESCRIPTIO~ APPR. DATE 

2#00 

1485 

1480 

1475 

1470 

1455 

1450 

N01E: STORU DRAIN VIDEO SHALL BE 
SUB~ITTED TO THE CITY rNGINEER 
FOR REVIEW AND APPROVAL PRIOR TO 
PAVEMENT CAPPING Cfi: CONCRETING. 

R/W 

SECTION AT STA 20+00 
TYPICAL FROM STA 17+00 TO STA 24+32.56 

30' 0 30' 

~-- :s 

NOTES 
Q) g~~~6~ugI-=~~~HOLE NO, 2 PER RCFc&wco MH252 

@ CONSTRUCT 90" RCP. D LOAD PER PROFILE. 

MOTE: RESURFACE STORM DRAIN rRENCH PER 
CITY OF PrnRIS UTILITY TRENCH SURFACE 
REPAIR STANDARD ON SHEET 20. 

PM 36512, PM 36582 

PERRIS VALLEY MDP LINE E 
STAGE 3 

LINE E STA 17+00 TO STA 24+32.56 

CITY FILE 
NO. PS-1226 
PROJECT NO. 

4-0-00488 
DRA'MHO NO. 

4-1117 
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