PRELIMINARY DRAINAGE STUDY

Walmart Store 4059-00

NWC Perris Blvd and Santiago Drive
Moreno Valley, CA

APN: 485-220-041

PA13 - 0032

October 15, 2013

PREPARED BY:

Kimley-Horn & Associates, Inc,
765 The City Drive, Suite 200
Orange, CA 92868

(714) 939-1030






| ﬂ Kimley-Horn
. and Associates, Inc.

Certification by Engineer or Authorized Qualified Designee

I certify under penalty of law that this document and all attachments were prepared under my jurisdiction
or supervision in accordance with a system designed to assure that qualified personnel properly gather
and evaluate the information submitted. Based on my inquiry of the person or persons who manage the
system or those persons directly responsible for gathered the information, to the best of my knowledge
and belief, the information submitted is true, accurate, and complete. [ am aware that there are significant

penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.

Kevin Roberson, PE Date
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100.0  Introduction
Kimley-Horn and Associates, Inc. (KHA) has been retained to prepare a Preliminary
Drainage Study for the proposed Walmart Supercenter in the City of Moreno Valley,
California. The intention of this report is to confirm that the proposed improvements
conform to the Riverside County Depariment of Public Works’ requirements for urban
stormwater mitigation.

100.1  Project Description
The proposed development consists of the construction of an approximately 185,000
square foot Walmart Supercenter and associated improvements. The associated
improvements include, but are not limited to the following: site grading, domestic water
service, fire suppression service, sanitary sewer service, concrete and asphalt pavement,
landscaping and irrigation, underground storm drain system, and one (1) above ground
infiltration basin. The Walmart lot area is approximately 21.03 acres.

There is a proposed 39” storm drain extension in Santiago Drive as part of Riverside
County’s Master Drainage Plan (MDP). This storm drain system was designed to hold
the stormwater runoff for a Single-Family residential site. Since the proposed site has
changed use to Commercial, and due to unforeseen downstream capacity issues, a
detention basin has been designed to hold the difference between what the downstream
pipe can accommodate and the proposed runoff from the Walmart site.

The purpose of this report is fo provide information regarding the Storm Water
Management System (SWMS) design for the proposed development. This investigation
wag conducted to evaluate the hydrologic and hydraulic conditions, determine the impact
on the local drainage system, and ensure that post-development peak flows will not
increase beyond the level determined by the Master Drainage Plan and the downstream
system capacity.

100.2 Location

The project is located at the northwest corner of Perris Blvd and Santiago Drive in
Moreno Valley, CA. The project is bounded by Perris Blvd to the east, Gentian Ave to
the north, California Agueduct to the west, and Santiago Drive to the south. For
reference, see Exhibit 1, Location Map. A future development will be constructed in the
lot to the southeast, but the nature/type of the development is unknown at this time.

100.3  Drainage Characteristics
The site is located in Zone X per the Federal Emergency Management Administration
(FEMA) Flood Insurance Rate Map (FIRM) panel 06065C0765G, dated August 28,
2008. Flood Zone X is defined by FEMA as the area determined to be outside the 500-
year flood and protected by levee from 100-year flood. No portion of the site is located
within the special flood hazard area inundated by the 100-year flood. For reference, see
Exhibit 2, FIRM Map.
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Pre-development Condition

The site is currently undeveloped. The existing slope of the land is from northwest to
southeast. The existing site is one large on-site sub-basin and two small off-site sub-
basins, and lies within a Master Drainage Plan (MDP). All predevelopment run-off sheet
flows into the adjacent public streets (Perris Boulevard and Santiago Drive). No existing
storm water treatment devices were observed on-site. For an exhibit of the post-
development drainage condition, see Exhibit 3, Existing Drainage Map.

Post-development Condition

Initially, the site was proposed as Single Family Residential, and a storm drain system
was designed to accommodate a Single Family Residential development with a peak
discharge of 35.21 cfs. However, due to a change of use of the site to Commercial Retail,
a higher peak flow of 49.03 cfs has been estimated due to the increased “c” value and
impervious area. The existing downstream storm drain system (Line M2) in Iris Avenue
provides an additional restriction on the amount of run-off that can be accommodated,
reducing the allowable discharge to 26.00 cfs. Refer to Appendix D, (Existing and
Proposed Hydrology Calculations). A detention basin is incorporated into the site design
to maintain a peak discharge of 26.00 cfs.

The post-development drainage area is comprised of fourteen (14) sub-areas. Each sub-
area has either a corresponding catch basin that it drains to or an underground manhole
junction structure. The proposed site grading is designed to use the existing lay of the
land, with the parking areas sloping from northwest to southeast. The proposed site
drainage is conveyed via an underground storm drain system. All storm water ronoff is
directed to the proposed dry pond storm water treatment area (infiltration basin) in front
of the property along Santiago Road.

For an exhibit of the post-development drainage condition, see Exhibit 4, Proposed
Drainage Map.

100.4  Flood Routing Analysis

General

Flood routing analysis was performed using AES Flood Routing Analysis software for
Riverside County to size the proposed on-site detention basin. The runoff volumes for 2,
5, 10, and 100 year storm frequencies for 1, 3, 6, and 24 hour storm events were
calculated. These volumes were calculated assuming no outlet storm drain pipe systems
were implemented to release the storm water from the basin. The results are listed
Appendix E.

Based on the Riverside County Hydrology Manual, the rainfall depths were determined
for our specific project site. The rainfall depth versus the return period was plotted on
Plate E-5.7 and can be found in Appendix F for reference. The loss rates were also
calculated based on the Riverside County Hydrology Manual and can be found in
Appendix G.
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Per the Technical Memorandum prepared by JLC Engineering Consultant, Inc. (see
Appendix D for reference) the allowable Q (discharge) released from our project site
cannot exceeded 26.00 cfs.

Basin Design

A proposed basin was designed on the south-west corner of the project site. The basin
will be used for both on-site storm water detention and water treatment. H will
incorporate an outlet pipe that will connect to the proposed Line M2 as outlined in the
JL.C technical memorandum.

The basin is designed to have a 3:1 side slope and will hold a maximum depth of water at
6.0 feet with a 1.0 foot freeboard. The bottom elevation of the basin is set at 1503.00. The
basin storage capacity was calculated at various levels of water depth, this calculation can
be found in Appendix H.

Based on the recent WQMP requirement (please see WQMP report), 36,822 cubic feet
(0.85 acre-fi.) of basin dead storage volume will be needed for this project. This dead
storage volume is provided in between elevation 1503.00 and 1505.00.

In order to ensure that the on-site storm water released does not exceed the 26.00 cfs
requirement, a CMP riser structure was designed with holes at two different elevations.
The water level, storage capacity, and discharge relationship was analyzed and
determined and can be found in Appendix I.

Typically, small drainage areas are controlled by the 3 and 6-hour duration storm events
while large drainage areas are controlled by the 24-hour storm event. When a detention
basin is incorporated in the design, the long duration storm events are used to control the
overall design even if the proposed basin peak inflow rate is lower than the short duration
storm events.

For our project site, the 100-year 24-hour storm event will not be used as a control case
due to the fact that we have a large allowable Q value (26.00 cfs), a small project area,
and a designed outlet pipe for the system. By examining the flood routing analysis results
without an outlet pipe, we determined that only the 100-year, 6 hour runoff will be
needed to re-analyze our system using an outlet pipe system. The flood routing analysis
for this case was performed and can be found in Appendix J. The storage requirements
for this case were determined to be less than the storage provided.

For the proposed fence design around the basin, the City Standard #, titled “Fence and
gate,” will be used for this project. Please see drawing in Appendix K.

The design details of the proposed detention basin will be carried out with the final
drawings.
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Location Map
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EXHIBIT 2

FIRM Map
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EXHIBIT 3

Existing Drainage Map
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EXHIBIT 4

Preposed Drainage Map
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EXHIBIT S

Preliminary Grading and Drainage Plans
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APPENDIX A

Existing and Proposed Hydrology Calculations
10 Year Rainfall Frequency






RA-10Y.RES

R R T g A A A RN

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
{Rational Tabling version 18.0)

Release Date: 07/01/2011 License Ip 1499

Analysis prepared by:

Fehhh Rk hhde Rk hde et hedewt s DESCRIPTION OF STUDY bRt b bR o e R R Rk o

* EXISTING CONDITION - 10 YEAR FREQUENCY ®
* PA13-0032 ®
* JULY 29, 2013 *

e R R E L R R R R L L R R L D LT r Sopser s

FILE NAME: RA-10Y.DAT
TIME/DATE OF STUDY: 10:44 07/29/2013

USER SPECIFIED STORM EVENT(YEAR) = 10.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.01
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.010
10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 0,820
100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) 2.940
100-YEAR STORM B60-MINUTE INTENSITY(INCH/HOUR) 1.200
SLOPE OF 10-YEAR INTENSITY-DURATION CURVE = 0.5003939
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE = 0.5001161
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT == 10.00 1~-HOUR INTENSITY(INCH/HOUR) = 0.828
SLOPE OF INTENSITY DURATION CURVE = 0.5004
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCE&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) (FTY (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

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

. PR PCRPCAN S RC RO SICRC NI A W e P e T o af e 3 e o e ot ot e o fu ohe oFe afa i wha ofi o ol o e ot e o -
L o b o O O O R Ok O S R S G o S o b e R R R R R R R R R o R R o o R e o R R R

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CopDE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
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RA-10Y.RES
TC = K*[(LENGTH**3)/(ELEVATION CHANGE}]**.

INITIAL SUBAREA FLOW-LENGTH{FEET) = 991.00

UPSTREAM ELEVATION(FEET) = 1520.20

DOWNSTREAM ELEVATION{FEET) = 1513.70

ELEVATION DIFFERENCE(FEET) = 6.50

TC = 0.533*[( 991.00%*3)/( 6.50)]1%*.2 = 22.986

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.339
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5049
SOIL CLASSIFICATION IS “B"
SUBAREA RUNOFF(CFS) = 9.79
TOTAL AREA(ACRES) = 14.48 TOTAL RUNOFF(CFS) = 9.79
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FLOW PROCESS FROM NODE 11.00 TO NODE 21.00 IS CODE 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1513.70 DOWNSTREAM(FEET) 1508.70
CHANNEL LENGTH THRU SUBAREA(FEET) = 997.00 CHANNEL SLOPE 0.0050
CHANNEL FLOW THRU SUBAREA(CFS) = 9.79

FLOW VELOCITY{(FEET/SEC) = 1.76 (PER LACFCD/RCFCE&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 9.44 Tc(MIN.) = 32.43

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 21.00 = 1988.00 FEET.

(1|
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10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.127
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4664
SOIL CLASSIFICATION IS "B"
SUBAREA AREA(ACRES) = 9.84 SUBAREA RUNOFF(CF5) = 5.17
TOTAL AREA(CACRES) = 24.3 TOTAL RUNOFF(CFS) = 14.96
TC(MIN.) = 32.43

END OF STUDY SUMMARY :
TOTAL AREA{ACRES)

24.3 TC(MIN.) = 32.43
PEAK FLOW RATE(CFS)

14.96

END OF RATIONAL METHOD ANALYSIS
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***************************‘k***********************************************k

RATIONAL METHOD HYDROLOGY COMPUTER FROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCEFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
(Rational Tabling Versiocn 18.0)

Release Date: 07/01/2011 Ticense ID 1499

Analysis prepared by:

PR R P R R U e R T DESCRIPTION OF STUDY Ekxkkkkkkh kk ok k ok ok ok ok ok ko dokok kg ok

* 10 YEAR HYDROLOGY RESULTS *
* MORENO VALLEY
* JUNE 27, 2013 *

**-k***************************************-k***-k**************************-k

FILE NAME: MOV.DAT
TIME/DATE OF STUDY: 11:36 06/27/2013

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.01
10-YEAR STORM 10-MINUTE INTENSITY{INCH/HOUR) = 2.010
10-YEAR STORM 60-MINUTE INTENSITY {INCH/HOUR) = 0.820
100-YEAR STORM 10-MINUTE INTENSITY (INCH/HOUR) = 2.940
100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.200

SLOPE OF 10-YEAR INTENSITY-DURATION CURVE 0.500393¢9

SLOPE OF 100~YEAR INTENSITY-DURATION CURVE = 0.5001161
COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 10.00 1-HOUR INTENSITY (INCH/HOUR} = 0.828

STOPE OF INTEN3SITY DURATION CURVE = 0.5004

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

NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCEFC&WCD HYDROLOGY MANUAL
&ND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES

*JSER-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. (ET) (FT) SIDE / SIDE/ WAY (ET) (FT) (ET) {(FT) {n)
1 30.0 20.90 0.018/0.018/0.020 G.67 2.00 0.0313 0.167 0.01:20

GLOBAT, STREET FLOW-DEPTH CCHNSTRAINTS:
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)
*GQTZRE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THRE UPSTREAM TRIBUTARY PIPE.*

'k*-k-k****************************-k******************************************:k

FLOW FROCESS FROM NODE 30.00 TO NODE 31.00 IS CCDE = 21

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



ASSUMED TINITIAT SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K* [ (LENGTH**3) /{ELEVATICN CHANGE)]**.2

it
i
i

INITIAL SUBAREA FLOW-LENGTH(FEET) = 358.00
UPSTREAM ELEVATION (FEET) = 1517.20
DOWNSTREAM ELEVATION(FEET) = 1514.20
ELEVATION DIFFERENCE (FEET) = 3.00
TC = 0.303*[( 358.00*%*3}/( 3.00)1%%.2 = 8.289
10 YEAR RAINFALL INTENSITY({INCH/HOUR) = 2.230
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .B871Z
SOIL CLASSTIFICATION IS "B"
SUBAREA RUNOFF(CFS) = 2.55
TOTAL AREA (RCRES) = 1.31 TOTAL RUNOEFE (CES) = 2.55
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FLOW PROCESS FROM NODR 31.00 TOG NODE 37.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<LC
>>>»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.40
FLOW LENGTH (FEET) = 160.00 MANNING'S N = 0.013

DEPTH COF FLOW IN 27.0 INCH PIPE IS 18.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 0.87

ESTIMATED PIPE DIAMETER({INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS3) = 2.55

PIPE TRAVEL TIME (MIN.) = 3.06 Tc(MIN.} = 11.35

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 37.00 = 518.00 FEET.
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FLOW PROCESS FROM NODE 37.00 TO NCDRE 37.00 IS CODE = 10

>>>>>MATN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 35.00 TO NODE 36.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SURBAREA ANALYSIS<<<<<
ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K* [ (LENGTH**3)/ (ELEVATION CHANGE)]**. 2
INITIAL SUBAREA FLOW-LENGTH({FEET) = 260.00
UPSTREAM ELEVATICON(FEET) = 1530.00
DOWNSTREAM ELEVATION(FEET) = 1515.50
ELEVATION DIFFERENCE (FEET) = 14.50
TC = 0.303*[( 260.00*%*3) /¢ 14.50)1*%.2 = 4.992
COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

10 YEAR RATNFALL INTENSITY{(INCH/HOUR) = 2.872
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8739
SOIL CLASSIFICATION IS "B"

SUBAREZA RUNOFF (CFS) = 2.77
TOTAL AREA (ACRES) = 1.10 TOTAL RUNOFF (CFS) = 2.77
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FLOW PROCESS FROM NODE 36.00 TO NODE 37.00 IS CODE = 31

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



>>>>>U5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.90
FLOW LENGTH(FEET) =  110.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCE PIPE IS 19.9 INCHES

PIPE-FIOW VELOCITY (FEET/SEC.) = (.88

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.7

PIPE TRAVEL TIME(MIN.} = 2.08 Te(MIN.) = 7.08

LONGEST FLOWPATH FROM NODE 35.00 TO NODE 37.00 = 370.C0 FEET.
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FLOW PROCESS FROM NODE 37.00 TO NODE 37.60 IS CODE = 11

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

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNCFEFFE Te INTENSITY AREA
NUMBER (CFS) (MIN.} (INCH/HOUR) {ACRE)
1 2.7 7.08 2.413 1.10
LONGEST FLOWPATH FROM NODE 35.00 TO NODE 37.00 = 370.00 FEET.

*% MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFE Tc INTENSITY AREAZA
NUMBER (CES) (MIN.} (INCH/HOUR) (ACRE)
1 2.55 11.35 1.9205 1.31
LONGEST FLOWPATH FROM NODE 30.00 TO NCDE 37.00 = 518.00 FEET.

*********************************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.
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** PEAX FLOW RATE TABLE **

STREAM RUNCFEF Te INTENSITY
NUMEER (CFS) (MIN.} {INCH/HOUR)
1 4.35 7.08 2.413
2 4.73 11.35 1.905

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 4.35 Tc(MIN.) = 7.08
TOTAL AREA(ACRES} = 2.4
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FLOW PROCESS FROM NODE 37.00 TC NODE 41.00 Is CODE = 31

>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<I
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM (FEET} = 98.00

FLOW LENGTH (FEET) = 200.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 0.99

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.35

PIPE TRAVEL TIME (MIN.) = 3.35 Tc {(MIN.) = 10.44

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 41.00 = 718.00 FEET.
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FLOW PROCESS FROM NODE 41.00 TC NOBE 41.00 Is CODE = 81

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

10 YEAR RAINFALL INTENSITY (INCH/HOUR} = 1.987
COMMERCIAL DEVELOPMENT RUNCFF COEFFICIENT = .8B689
SOIL CLASSIFICATION IS "B™
SUBAREA AREA({ACRES) = 1.35 SUBAREA RUNOFF (CES) = 2.33
TOTAL AREA (ACRES) = 3.8 TOTAL RUNOFEF(CFS) = 6.69
TC(MIN.) = 10.44
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FLOW PROCESS FROM NGDE 41.00 TO NODE 41.00 I8 CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 39.00 7O NODE 40.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT 1S COMMERCIAL
TC = K*[({LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH({(FEET} = 300.00
UPSTREAM ELEVATION (FEET) = 1530.00
DOWNSTREAM ELEVATION{FEET) = 1516.00
ELEVATION DIFFERENCE{(FEET) = 14,00
TC = 0.303*[( 300.00%*3)/( 14.00)]1%*.2 = 5.478
10 YEAR RATNFATLL INTENSTITY {INCH/HOUR) = 2.743
COMMERCTAL DEVELOPMENT RUNQFF COBEFEFICIENT = .8751
SOIL CLASSIFICATICN IS "B"
SUBAREA RUNQOFF{CFS} = 2.26
TOTAL AREA (ACRES} = 0.94 TOTAL RUNOFFE (CES) = 2.26
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FLOW PROCESS FROM NODE 40,00 TO NODE 41.00 I8 CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<LILLL
>»>>>U3ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATTON DATA: UBSTREAM(FEET) =  100.00 DOWNSTREAM(FEET) = 99.00
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE I3 19.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = (.82

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 2.26

PIPE TRAVEL TIME (MIN.) = 2.03 Tc(MIN.) = 7.51

LONGEST FLOWPATH FROM NODE 39.00 TO NODE 41.00 = 400.00 FEET.
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FLOW PROCESS FROM NODE 41.00 TC NODE 41.00 18 CCDE = 11

*% MAIN STREAM CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA



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

1 2.26 7.51 2.344 0.%4
LONGEST FLOWPATH FROM NODE 39.00 TO WNODE 41.00 = 400.00 FEET.
** MEMORY BENK # 2 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMEBER (CES) (MIN.) (INCH/HOUR) (ACRE)
1 6.69 10.44 1.987 3.76
LONGEST FLOWPATH FROM NCDE 30.00 TC NOBE 41.00 = 718.00 FEET.

*****-k*-k*****-}r*******************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCEC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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** PEAK FLOW RATE TABLE *¥

STREAM RUNOFF Tc INTENSITY
NUMBER {CFS) (MIN. ) {INCH/HOUR}
1 7.07 7.51 2.344
Z 8.60 10.44 1.987

COMPUTED CONEFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 8.60 To (MIN.) = 10.44
TOTAL AREA [ACRES) = 4.7
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FLOW PROCESS FROM NODE 41.00 TO NODE 81.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARERC<<LL
>>>>>U5ING COMPUTER-ESTIMATED PIPESIZE [NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 160.00 DOWNSTREAM(FEET) = 95.00
FLOW LENGTH(FEET) = 500.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.9% INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.17

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER COF PIPES = 1
PIPE-FLOW(CFES) = 8.60

PIPE TRAVEL TIME (MIN.) = 7.10 Te (MIN.) = 17.53

LONGEST FLOWFATH FROM NODE 30.00 TC NODE 81.00 = 1218.00 FEET.
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FLOW PROCESS FROM NODE 81.00 TO NODE 81.00 IS CODE = 281

>>>>>ADDITICN COF SUBAREA TC MAINLINE PEAK FLOW<<L<L

10 YEAR RATNFALL INTENSITY (INCH/HQUR) = 1.533
COMMERCIAL DEVELOPMENT RUNCFF COEFFICIENT = .8635
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 2.60 SUBAREA RUNOFF({CFS) = 3.44
TOTAL AREA(ACRES) = 7.3 TOTAL RUNOFF(CFS) = 12.04
TC(MIN.) = 17.53
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FLOW PROCESS FROM NODE 81.00 TO MNODE 71.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<L
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE  FLOW}<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.20

i
i



FLOW LENGTH(FEET) = 180.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 45.0 INCH PIPE IS 36€.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.25

ESTIMATED PIPE DIAMETER({INCH} = 45.00 NUMBER OF PIPES = 1
PIPE-FLCOW (CFS) = 12.04

PIPE TRAVEL TIME(MIN.} = 2.40 Tc(MIN.} = 19.93

LONGEST FLOWPATH FROM NODE 30.00 TC NCDE 71.00 = 1398.00 FEET.
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FLOW PRCCESS FROM NODE 71.00 TO NODE 71.00 I8 CODE = 81

>>»>>>>ADDITICN CF SUBAREA TO MAINLINE PEAK FLOW<<<LKL

10 YEAR RAINFALL INTENSITY (INCE/HOUR} = 1.437
COMMERCTAIL DEVELOPMENT RUNCEFF CCEFFICIENT = .8621
SOIL CLASSIFICATICN IS "B"
SUBAREA AREA (ACRES) = 1.50  SUBAREA RUNCFE(CFS) = 1.86
TOTAL ARER (ACRES) = 8.8 TOTAL RUNOFEF(CFS) = 13.90
TC(MIN.) = 19,93
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FLOW PRCCESS FROM NODL 71.00 TO NODE 71.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<<
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FLOW PROCESS FROM NODE 90.00 TO NODE 91.00 IS CCDE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*I[ (LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH (FEET} = 200.00
UPSTREAM ELEVATION (FEET) = i511.00
DOWNSTREAM ELEVATION (FEET) = 1509.00
ELEVATION DIFFERENCE (FEET) = 2.00
TC = 0.303*[( 200.00%%3)/{ 2.00)1**.2 = 6.338
10 YEAR RATINFATI INTENSITY (INCH/HOUR) = 2.550
COMMERCTAL DEVELOPMENT RUNOFF CCEFFICIENT = .8738
SOTIL CLASSIFICATION IS "B"
SUBAREA RUNOFF (CFS) = 3.21
TOTAL AREA (ACRES) = 1.44 TOTAL RUNOFF(CFS) = 3.21
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FLOW PROCESS FROM NODE 91.00 TO NODE 71.00 IS CODE = 31

>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<CLI
>>>>>U8ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM{FEET) = 39.50
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE I3 20.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 0.92

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW{CF3) = 3.21

PIPE TRAVEI TIME(MIN.) = 0.90 Tc(MIN.) = 7.24

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 71.00 = 250.00 FEET.
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FLOW PROCESS FROM NODE 71.00 TC NODE 71.00 IS CODE = 11

*% MATIN STREAM CONELUENCE DATA **

STREAM RUNOFFE Te INTENSITY AREA
NUMBER (CEFS) (MIN. ) (INCH/HOUR) {ACRE)
1 3.21 7.24 2.386 1.44
LONGEST FLOWPATH FROM NODE 90.00 TC NODE 71.00 = 250.00 FEET.

** MEMORY BANK # 3 CONFLUENCE DATR **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN. } {INCH/HOUR) (ACRE)
1 13.90 19.83 1.437 8.80
LONGEST FLOWPATH FROM NODE 30.00 TO NODE 71.00 = 1398.00 FEET.

*************-k‘k*‘k*****~k***~k******WARNING**********************************

IN THLIS 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.
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** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS} (MIN.} (INCH/HOUR)
1 8.26 7.24 2.386
Z 15.83 19.83 1.437

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CES) = 15.83 Tc(MIN.) = 19.93
TOTAL AREA (ACRES) = 10.2
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FLOW PROCESS FROM NCDE 71.00 TC NODE 100.00 IS COpE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM (FEET) = 99.50
FLOW LENGTH({FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 51.0 INCH PIPE IS 39.2 INCHES

PIPE-FLCOW VELOCITY {(FEET/SEC.) = 1.35

ESTIMATED PIPE DIAMETER(INCH} = 51.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFEFS) = 15.83

PIPE TRAVEL TIME{(MIN.} = 0.62 T {MIN.) = 20.55

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 100.00 = 1448.Q00 FEET.
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FLOW PROCESS FROM NCDE 100.00 TO NODE 100.00 IS CCDE = 12
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12
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FLOW PROCESS FRCM NODE 100.00 TO NODE 100.00 Is copeE = 10
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12
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FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 I5 CODE = 21

>>>>>RATTONAT, METHOD INITIAT SUBAREA ANALYSIS<LLLL
ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL

TC = K* [ (LENGTH**3)/(ELEVATION CHANGE}]**.Z2

TNITIAL SUBAREA FLOW-LENGTH(FEET) = 290,00
UPSTREAM ELEVATION(FEET) = 1517.20
DOWNSTREAM ELEVATION (FEET) = 1515.80
ELEVATION DIFFERENCE (FEET) = 1.40
TC = 0.303%[{ 290.00%+%3)/( 1.40)1**.2 = 8.508
10 YEAR RAINFALL INTENSITY{INCH/HOUR) = 2.201
COMMERCIATL, DEVELOPMENT RUNOFEF COEFFICIENT = .8710
SCIL CLASSIFICATICN I3 "B©
SUBAREA RUNOFF (CFS) = 2.01
TOTAL AREA(ACRES) = 1.05 TOTAL RUNOFF(CFS) = 2.01
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FLOW PRCCESS FROM NODE 21.00 TO NODE 7.00 15 CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<S<KL
>>>>>SING COMPUTER~-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 100.00 DOWNSTREAM(FEET) = 9%.00
FLOW LENGTH(FEET) = 1900.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 0.81

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE~-FLOW(CFS) = 2.01

PIPE TRAVEL TIME (MIN.} = 2.05 Tc(MIN.) = 10.56

LONGEST FLOWPATH FROM NODE 20.00 TO NOLE 7.00 = 3%0.00 FEET.
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FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 10
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FLOW PRCCESS FRCM NODE 5.00 TO NCODE 6.00 IS CODE = 21

>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<LLIL

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAT




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

INITIAL SUBAREA FLOW-LENGTH (FEET} = 250.00
UPSTREAM ELEVATION(FEET) = 1530.00
DOWNSTREAM ELEVATICN (FEET} = 1518.00
ELEVATION DIFFERENCE(FEET) = 12.00
TC = 0.303*[( 250.00**3)/( 12.00)]**.2 = 5.0064
1¢ YEAR RAINFATLI INTENSITY (INCH/HCUR) = 2,853
COMMERCIAL DEVELOPMENT RUNOFEF COEFFICIENT = .B758
SOIL CLASSIFICATION IS "B™
SUBAREA RUNCFFE (CFS) = 2.60
TOTAL AREA (ACRES) = 1.04 TOTAL RUNOFF (CFS) = 2.60
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FLOW PROCESS FROM NODE 6.00 TCO NODE 7.00 IS CCDE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<L<LI
>>>>>U5ING CCMPUTER-ESTIMATED PIPESIZE (NON-FPRESSURE FLOW) <<<<<

ELEVATION DATZA: UPSTREAM(FEET) = 100.00 DOWNSTREAM (FEET) = 89,20
FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 0.87

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 2,60

PIPE TRAVEL TIME(MIN.) = 1.53 Te (MIN.) = 6.59

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 7.00 = 330.00 FEET.
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FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 I3 CODE = 11

** MAIN STREAM CCONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE)
1 2.60 6.59 2.501 1.04
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 7.00 = 330.00 FEET.
** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM RUNOFF Te TNTENSTTY AREA
NUMBER (CF3) (MIN.) (TNCH/HOUR) (ACRE)
1 2.01 10.56 1.976 1.05
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 7.00 = 390.00 FEET.

*********************************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 MAXTIMUM VALUE OF PEAK FLOW.
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** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CES) (MIN. ) (INCH/HOUR)
1 3.86 6.59 2.501
2 4,07 10.56 1.976

COMPUTED CONFLUENCE ESTIMATES ARE &S FOLIOWS:
PEAK FLOW RATE (CFS) = 3.86 To(MIN.) = 6.59
TOTAL ARER (ACRES) = 2.1
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FLOW PROCESS FROM NODE 7.00 TC NCDE 8.00 Is CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LIL
>>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 97.90
FLOW LENGTH (FEET} = 210.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.1 INCHES

PTPE-FLOW VELOCITY (FEET/SEC.) = 0.95

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

PIPE-FLOW (CES) = 3.8¢6

PIPE TRAVEL TIME(MIN.) = 3.68 Tc(MIN.) = 10.27

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 8.00 = 600.00 FEET.
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FLOW PROCESS FROM NODE 8.00 TO NODE §.00 IS CODE = 10

>>>>>MATN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<<
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FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K* [ (LENGTH**3)/(ELEVATION CHANGE)]**.2

TNITTAL SUBAREA FLOW-LENGTH{FEET)} = 348.00
UPSTREAM ELEVATION (FEET) = 1517.00
DOWNSTREAM ELEVATION (FEET) = 1513.40
ELEVATION DIFFERENCE (FEET) = 3.60
TC = 0.303*%[( 348.00%*3)//{ 3.60)1**.2 = 7.857
10 YEAR RAINFALL INTENSITY (INCHE/HOUR) = 2.290
COMMERCIAT, DEVELOPMENT RUMNOFF COEFFICIENT = .8718
SOIL CLASSIFICATION IS "B"
SUBAREA RUNOFF (CFS) = 6.21
TOTAL AREA (ACRES) = 3.11 TOTAL RUNOFF (CF3} = 6.21

P R R R R R e R R R R e e R R O S R A R O e

FLOW PRCCESS FROM NODE 11.00 TO NODE 8.00 I5 CODE = 31
>>>>»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LC
>>>>>USING COMPUTER-FSTIMATED PIPESIZE (NCN-PRESSURE FLOW)<<<<<

ELEVATICON DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET} = 98.20

FLOW LENGTH (FEET) = 180.0G0 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS Z27.5 INCHES

PIPE~-FLOW VELOCITY (FERT/SEC.) = 1.07

ESTIMATED PIPE DIAMETER (INCH} = 36.4Q0 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 6.21

PIPE TRAVEL TIME(MIN.) = 2.80 To (MIN.) = 10.66

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 8.00 = 528 .00 FEET.
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FLOW PROCESS FROM NODE B.00 TO NODE 8.00 IS CODE = 11

>>>»>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY <<



*% MATN STREAM CONFLUENCE DATA **

STREAM RUNCEEF Tc INTENSITY AREA
NUMBER {CFS) (MIN.) {INCH/HOUR] {ACRE)
1 6.21 10.66 1.9¢6 3.11
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 8.00 = 528.00 FEET.

** MEMORY BANK # 3 CONFLUENCE DATA **

STREAM RUNOFT Tc INTENSITY AREA
NUMBER (CE3) {(MIN.} (INCH/HOUR) (ACRE)
1 3.86 190.27 2.003 2.09
LONGEST FLOWEATH FROM NODE 20.00 TO NODE 8.00 = 600.00 FEET.

-k-k-k-k-k-)rvk—**-k-k***********‘k**********WARNING**********‘k*****‘k*‘k***************

IN THIS CCMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THEHE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXTIMUM VALUE OF PEAK FTLOW.
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*% PRAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (TNCH/HOUR)
1 9.84 10.27 2.003
2z 10.00 10.66 1.966

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 10.00 To{MIN.) = 10.66
TOTAL ARFAR (ACRES) = 5.2
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FLOW PROCESS FROM NODE 8.00 TOC NODE 47.00 IS CODE = 31

>>>>>COMPUTE PIPE-~FLOW TRAVEL TIME THRU SUBAREA<ILLL
>>>>>USTNG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 100.00 DOWNSTREAM(FEET) = 97.00

FLOW LENGTH(FEET) = 300.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 34.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.18

ESTIMATED PIPE DIAMETER{INCH) = 42.00 NUMRBRER OF PIPES = 1
PIPE~FLOW(CFS) = 10.00

PIPE TRAVEL TIME(MIN.) = 4.19 Te(MIN.) = 14.85

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 47.00 = 900.00 FEET.
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FLOW PROCESS FROM NODR 47.00 TO NODE 47.00 IS CODE = 12

>>>>>CLEAR MEMCORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 12
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FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 10



>>>>>MATN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 45,00 TO NODE 46.00 I3 CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTS<LK<L

ASSUMED INITIAT, SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = RK*[ {(LENGTH**3)/(ELEVATION CHANGE)i**.2
INITIAL SUBAREA FLOW-LENGTH{FEET} = 250.00
UPSTREAM FLEVATION (FEET) = 1530.00
DOWNSTREAM ELEVATION (FEET) 1517.00
ELEVATION DIFFERENCE (FEET) 13.00
TC = 0.303*[( 250.00**3) /¢ 13.00)1**.2 = 4.984
COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.872
CCMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8759
SOIL CLASSIFICATICN IS "B"™
SUBAREA RUNOFF (CEFS) = 2.97
TOTAL AREA (ACRES) = 1.18 TOTAL RUNCFF(CFS) = 2.97

ft
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FLOW PROCESS FRCM NODE 46.00 TO NODE 47.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<LICLL
>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 100.00 DOWNSTREAM{(FEET) = 98.00

FLOW LENGTH(FEET) = 200.00 MANNTING'S N = (0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 0.89

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.97

PIPE TRAVEL TIME (MIN.) = 3.76 Tc(MIN.) = 8.76

LONGEST FLOWPATH FROM NODE 45.00 TO NODE 47,60 = 450.00 FEET.
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FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 I3 CODE = 11

** MATN STREAM CONFLUENCE DATA **

STREAM RUNOEFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 2.97 B8.76 2.1689 1.18
LONGEST FLOWPATH FROM NODE 45.00 TC NCDE 47.00 = 450.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **

STREAM RUNOCEF Te INTENSITY AREA
NUMBER (CEFS) (MIN.) {INCH/HOUR) (ACRE)
1 10.00 14.85 1.666 5.20
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 47.00 = S00.00 FEET.

****v‘r*v’r**************************WARNING*“}r*‘r’v‘k‘k*****‘k*****‘k**‘k**********‘k‘k*

IN THIS CCMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT MNECESSARILY RESULT IN THE MAXIMUM VALUE OF PREAK FLOW.
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** PEAK FLOW RATE TABLE **

STREAM RUNOCFF Tc INTENSITY
NUMBER (CFS) (MIN.)} {INCH/HOUR)
1 8.86 8.76 2.169
2 12.27 14.85 1.666

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 12.27 Tc{MIN.) = 14.85
TCTAL AREA (ACREZ) = 6.4
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FLOW PROCESS FROM NODE 47.00 TC NODE 51.00 IS5 CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<ILL
>>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 97.20
FLOW LENGTH (FEET) = 280.00 MANNING'S N = 0.013

DEPTH OF FLOW TN 48.0 INCH PIPE IS 34.1 INCHES

PTPE-FLOW VELOCITY (FEET/SFEC.) =  1.28

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.27

PIPE TRAVEL TIME(MIN.) =  3.63 Te(MIN.) = 18.48

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 51.00 = 1180.00C FEET.
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FLOW PROCESS FROM NODE 51.00 TO NODE 51.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.493
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8629
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 1.25 SUBAREA RUNOFF (CFS) = 1.61
TOTAL AREA (ACRES) = 7.6 TOTAL RUNCOFF (CFS) = 13.88
TC(MIN.) = 18.48
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FLOW PROCESS FROM NODE 51.00 TO NODE 61.00 I8 CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<LL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FFET) = 100.00 DOWNSTREAM (FEET) = 98.50
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 38.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.30

ESTIMATED PIPE DIAMETER({INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.88

PIPE TRAVEL TIME (MIN.) = 1.92 Te (MIN.) = 20.40

LONGEST FLOWPATH FROM NODE 20.00 TO NCDE 61.00 = 1330.00 FEET.
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FLOW PROCESS FROM NODE 61.00 TO NODE 61.00 IS CODE = 381




COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .B618
SOIL CLASSIFICATION IS "B"

SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF (CFS) = 4.16
TOTAL AREA(ACRES) = 11.0 TOTAL RUNOFFI(CEF3} = 18.05
TC(MIN.) = 20.40
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FLOW PROCESS FROM NODE 61.00 TO NODE 100.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<ILILLC

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<L
ELEVATION DATA: UPSTREAM(FEET) = 100.0C DOWNSTREAM(FEET) = 98.30
FLOW LENGTH (FEET} = 170.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 54.0 INCH PIPE IS 40.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.40

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPE-FLOW(CF3) = 18.05

PIPE TRAVEL TIME (MIN.) = 2.02 Tc(MIN.) = 22.42

LONGEST FLOWPATH FROM NODE 20.00 TC NODE 100.00 = 1500.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

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

** MATN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CF3) {MIN.) (INCH/EOUR) {ACRE}
1 18.05 22.42 1.355 11.03
LONGEST FLOWPATH FROM NCDE 20.00 TO NODE 100.00 = 1500.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CF3) (MIN.) (INCH/HOUR) {ACRE)
1 15.83 20.55 1.416 10.24
LONGEST FLOWPATH FROM NODE 30.00 TO NOCDE 100.00 = 1448.00 FEET.

**********k****Jr*********‘k*****'k*WARNING*****-k-k-k-k-kvk—*-k-k-k****-k-ﬁr*************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WITT, NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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** PEAK FLOW RATE TABLE **

STREAM RUNCFF Tc INTENSITY
NUMBER (CFS) {MIN.} (INCH/HOUR)
1 32.37 20.55 1.41¢6
2 33.20 22.42 1.355

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERAK FLOW RATE (CFS) = 33.20 Tc(MIN.) = 22.42
TOTAL AREA(ACRES) = 21.3

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 21.3 TC(MIN.) = 22.42
PEAK FLOW RATE (CFS)
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END OF RATIONAL METHCOD ANALYSIS
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RA-100Y.RES
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFCEWCD) 1978 HYDROLOGY MANUAL
(c) copyright 1982-2011 Advanced Engineering Software (aes)
(Rational Tabhling version 18.0)

Release Date: 07/01/2011 License ID 1499

analysis prepared by:
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* EXISTING CONDITION - 100 YEAR FREQUENCY
* PAL3-0032 WM IN MORENO VALLEY
* JUuLY 29, 2013

3
g

£

*

HAARAATENS AR T AR AW AR R A A R A T R A RN A NN A A AR AR TN A AR AR Aw"N

FILE NAME: RA-100Y.DAT
TIME/DATE OF STUDY: 10:57 07/29/2013

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.0L
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.010
10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 0.820
100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) 2.940
100-YEAR STORM GO-MINUTE INTENSITY(INCH/HOUR) 1.200
SLOPE OF 10-YEAR INTENSITY-DURATION CURVE = 0.5003939
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE = 0.5001161
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 100.00 1-HOUR INTENSITY(EINCH/HOUR) = 1.200
SLOPE OF INTENSITY DURATION CURVE = {.5001
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCEWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
*USER-DEFINED STREET-SECTTONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL¥
HALF~ CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FEACTOR
NO, (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum_Allowable Street Flow Depth) - (Top-of-curb)
2. (Pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.¥*
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FLLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

>>>>>RATLIONAL METHOD INITTAL SUBAREA ANALYSTS<<<<<

ASSUMED INITIAL SUBARFA UNIFORM
DEVELOPMENT IS5: UNDEVELOPED WITH POOR COVER
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RA-100Y.RES
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**,2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 991.00
UPSTREAM ELEVATION(FEET) = 1520.20
DOWNSTREAM ELEVATION(FEET) = 1513.70
ELEVATION DIFFERENCE(FEET) = 6.50

TC = 0.533*[( 991.00%*3)/( 6.50)]%*%.2 = 22.986
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.939

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5843

SOIL CLASSIFICATION Is "B"

SUBAREA RUNOFF(CFS) = l16.41

TOTAL AREA(ACRES) = 14.48 TOTAL RUNOFF(CF3} = 16.4%
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FLOW PROCESS FROM NODE 11.00 TO NODE 23.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM{FEET) =  1513.70 DOWNSTREAM(FEET) = 1508.70

CHANNEL LENGTH THRU SUBAREA(FEET) = 997.00 CHANNEL SLOPE = (.0050

CHANNEL FLOW THRU SUBAREA{CFS) = 16.41.

FLOW VELOCITY(FEET/SEC) = 2.01 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.} = 8.26 Tc(MIN.) = 31.24

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 21.00 = 1988.00 FEET.
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FLLOW PROCESS FROM NODE 20.00 TO NODE 21.00 1Is cobeE = 81

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.663
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5522
SOTIL. CLASSIFICATION IS "B"

SUBAREA AREA(ACRES) = 9.84 SUBAREA RUNCFF(CFS) = 9.04
TOTAL AREA(ACRES) = 24.3 TOTAL RUNOFF(CFS) = 25.44
TC(MIN.) = 31.24

END OF STUDY SUMMARY:
TOTAL AREA{ACRES)
PEAK FL.OW RATE(CFS}

24.3 TC(MIN.) = 31.24
25.44

I

END OF RATIONAL METHOD ANALYSIS
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RATTONAT, METHCD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE CCUNTY FLOOD CONTRCOL & WATER CONSERVATION DISTRICT
{RCFC&WCD) 1978 HYDROLOGY MANUAL
{c) Copyright 1982-2011 Advanced Engineering Software (aes)
{Rational Tabling Version 18.0)

Release Date: 07/01/2011 License ID 1499

Analysis prepared by:

Kokkkkkkkkdkkkhkhdkrkkk*kkkkd DESCRIPTICN OF STUDY ***khkhkh kb rhktrkrh sk ks
* 100 YEAR HYDROLOGY RESULTS

* MORENO VALLEY

* JUNE 27, 2013

Fhkkhdhkbhkhbdbdhdbhddhdbhhhdbhddrddhbdrdhrdddddrwrhdo ok hd bbb ddhrr bk bd dhh b hdbh bk n ok

FILE NAME: MOV .DAT
TIME/DATE OF STUDY: 11:43 06/27/2013

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

USER SPECIFIED S5TORM EVENT (YEAR) = 100,00

SPECIFIED MINIMUM PIPE SIZE{INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = (.01
10-YEAR STORM 10-MINUTE INTENSITY (INCH/HOUR} = 2,010

10-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = (.820
100~YEAR STORM 10-MINUTE INTENSITY (INCH/HOUR) = 2.940
100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.200

SLOPE OF 10-YEAR INTENSITY-DURATION CURVE = 0.5003939

SLOPE OF 100-YEAR INTENSITY-DURATION CURVE = 0.5001161
COMPUTED RAINFALL INTENSITY DATA:

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

SLOPE OF INTENSITY DURATION CURVE = (0.5001

RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATICNAL 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*

HALEF-~ CROWN TO STREET-CROSSFALT: CURE GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALT, TIN- / OUT-/PARK- HEIGHT WIDTH TLIP HTKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY {(FT) {FT) (FT) (FT) {n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLORAT, 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/3)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CCDE = 21

>>>>>RATIONAL METHOD INITIATL SUBAREA ANALYSIS<<<<L



ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS5 COMMERCIAL
TC = K* [ (LENGTH**3)/ (ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH({FEET) = 358.00
UPSTREAM ELEVATION (FEET} = 1517.20
DOWNSTREAM ELEVATION{FEET) = 1514.20
ELEVATION DIFFERENCE {FEET) = 3.C0
TC = 0.303*[{ 338.00**3)/{ 3.00) ] **.2 = 8.289
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.229
COMMERCIAL DEVELOPMENT RUNCEF COEFFICIENT = .8780
SOIL CLASSIFICATICN IS "B"
SUBAREA RUNOFF (CFS) = 3.71
TOTAL AREA (ACRES) = 1.31 TOTAL RUNOFF (CEFS) = 3.71
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FLOW PROCESS FROM NODE 31.00 TO NODE 37.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREALLCIL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-FPRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM({FEET) = 100.00 DOWNSTREAM({FEET) = 98.40
FLOW LENGTH (FEET) = 160.00 MANNING'S N = 0.013

DEFTH OF FLOW IN 30.0 INCH PIPE IS 22.4 INCHES

PIPE-FLOW VELCCITY (FEET/SEC.) = 0.85

FSTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW{(CFS) = 3.71

PIPE TRAVEL TIME(MIN.) = 2.82 Tc(MIN.) = 11.10

LONGEST FLOWPATH EFROM NODE 30.00 TO NODE 37.00 = 518.00 FEET.
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FPLOW PROCESS FROM NODE 37.00 TC NODE 37.00 I5 copE = 10
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FLOW PROCESS FROM NODE 35.00 TO NODE 36.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3}/(ELEVATION CHANGE)]**.2
INITIAL SUBAREA FLOW-LENGTH({FEET) = 260.00
UPSTREAM ELEVATION (FEET} = 1530.G0
DOWNSTREAM ELEVATION (FEET) 1515.50
ELEVATION DIFFERENCE (FEET) = 14.50
TC = 0.303*[( 260.00%*3)/( 14.50)1**.2 = 4.992
COMPUTED TIME OF CONCENTRATION INCREASED TC 5 MIN.
100 ¥YEAR RAINFALI INTENSITY {INCH/HOUR} = 4.158
COMMERCIAT DEVELOPMENT RUNOFF COEFFICIENT = .8E819
SOIL CLASSIFICATION IS "BM
SUBAREA RUNOFF(CFS} = 4.03
TOTAL AREA{ACRES) = 1.10 TOTAL RUNOFF (CFS) = 4.03
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FLOW PROCESS FROM NODE 36.00 TO NODE 37.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARBEA<IILKL



ELEVATION DATA: UPSTREAM(FEET) = 100.00 DCWNSTREAM(FEET) = 98.90

FLOW LENGTH{FEET) = 110.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 0.95

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW{(CFS) = 4.03

PIPE TRAVEL TIME (MIN.) = 1.93 Tc (MIN.) = 6.93

LONGEST FLOWPATH FROM NODE 35.00 TOC NODE 37.00 = 370.00 FEET.
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FLOW PROCESS FROM NODE 37.00 TO NCDE 37.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATR **

STREAM RUNOFF Te INTENSITY BARER
NUMBER (CFS) (MIN.} (INCH/HOUR) (ACRE)
1 4.03 6.93 3.533 1.10
LONGEST FLOWPATH FROM NODE 35.00 TO NODE 37.00 = 370.00 FERT.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNCFFE Tc INTENSITY AREA
NUMBER (CFS3) (MIN.} ({INCH/HQUR) (ACRE)
1 3.71 11.10 2.720 1.31
LONGEST FLOWPATH FROM NODE 30.00 TO NODE 37.00 = 518.00 FEET.

-k********************************WARNING************-k*********************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILT, NCT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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*% PEAK FLOW RATE TABLE **

STREAM RUNOFF .Ta INTENSITY
NUMBER (CFS3) (MIN. } {INCH/HOUR)
1 6.35 6.93 3.533
2 6.90 11.10 2.790

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 6.35 Tc(MIN.) = 6.93
TOTAL AREA(ACRES) = 2.4
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FLOW PROCESS5 FROM NODE 37.00 TO NODE 41.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<LL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM({FEET) = 98.00
FLOW LENGTH(FEET) = 200.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.07

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.35

PIPE TRAVEL TIME(MIN.) = 3.10 Tc(MIN.) = 10.03

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 41,00 = 718.00 FEET.
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FLOW PRCOCESS FROM NODE 41.00 TO NCDE 41.00 IS5 CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWS<<KL

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.935
COMMERCIAL DEVELCOPMENT RUNOFF COEFFICIENT = .8763
SOIL CLASSIFICATION IS "B
SUBAREA AREA (ACRES) = 1.35 SUBAREA RUNQFFE(CFS) = 3.47
TOTAL AREA (ACRES) = 3.8 TOTAL RUNCFEF(CES) = 9.82
TC({MIN.) = 10.03
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FILOW PROCESS FROM NODE 41 .00 TO NODE 41.00 IS CODE = 10
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FLOW PROCESS FROM NODE 39.00 TO NODE 40.00 IS5 CcODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<L

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)1*~*.2

INITIAL SUBAREA FLOW-LENGTH({FEET) = 300.00
UPSTREAM ELEVATICN (FEET) = 1530.00
DOWNSTREAM ELEVATION (FEET) = 1516.00
ELEVATION DIFFERENCE (FEET) = 14.00
TC = 0.303*[({ 300.00**3}/( 14.00)1**.2 = 5.478
100 YEAR RAINFALTL INTENSITY (INCH/HOUR) = 3.972
COMMERCIAL DEVELOPMENT RUNOFE COEFFICIENT = .8812Z2
SCIL CLASSIFICATION IS "B"
SUBAREA RUNOFF (CEF3) = 3.29
TOTAL AREA (ACRES) = 0.94 TOTAL RUNOFF (CFS) = 3.29
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FLOW PROCESS FROM NODE 40,00 TC NODE 41.00 IS5 CCRE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<ILIIL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{(FEET)} = 100.00 DOWNSTREAM(FEET} = 99.00

FLOW LENGTH (FPEET) = 100.00 MANMNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = .93

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 3.29

PIPE TRAVEL TIME (MIN.) = 1.79 Tc (MIN.) = 7.27

LONGEST EFLOWPATH FROM NODE 39.00 TO NODE 41.00 = 400.00 FEET.
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FLOW PROCESS FROM NODE 41.00 TC NCDE 41.00 IS CCDE = 11

** MATIN STREAM CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA



NUMBER {CFS) (MIN. ) (INCH/HOUR) (ACRE)
1 3.29 7.27 3.448 0.94

LONGEST FLOWPATH FROM NODE 39.00 TO NODE 41.00 400.00 FEET.

i

*% MEMORY BANK # 2 CONFLUENCE DATA **

STREAM RUNOEF Tc INTENSITY ARELA
NUMBER (CFS) (MIN.) (INCH/HCUR) {ACRE)
1 9.82 10.03 2.935 3.76
LONGEST FLOWPATH FROM NODE 30.00 TO NODE 41.00 = 718.00 FEET.

-k-)c*-k-k*-}r******'k'k-k'k'k***************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.
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k% PEAK FLOW RATE TABLE **

STREAM RUNOFF TC INTENSITY
NUMBER (CFS3) (MIN. } {INCH/HOUR)
1 10.41 7.27 3.448
2 12.62 10.03 2.935

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CES) = 12.62 Tc(MIN.) = 16.03
TOTAL AREA (ACRES) = 4.7
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FLOW PROCESS FROM NODE 41.00 TO NODE 81.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESTIAE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 95.00
FLCW LENGTH (FEET) = 500.00 MANNING'S N = 0.013

DEPTH CF FLOW IN 48.0 INCH PIPE IS5 34.9 INCHES

PIPE~-FLOW VELCCITY (FEET/SEC.) = 1.29

ESTIMATED PIPE DIAMETER(INCH} = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CES) = 12.62

PIPE TRAVEL TIME (MIN.) = 6.46 Tc (MIN.) = 16.49

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 81.00 = 1218.00 FEET.
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FLOW PROCESS FROM NCDE 81.00 TO NCDE 81.00 IS CODE = 81

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

100 YEAR RAINFALL INTENSITY (INCH/HQUR) = 2.289
COMMERCIAL DEVELOPMENT RUNOFE COEFFICIENT = .8717
SOIL CLASSTFICATION IS "B"
SUBAREA AREA (ACRES) = 2.60 SUBARER RUNOFF(CFS) = 5.19
TOTAL AREA (ACRES) = 7.3 TOTAL RUNOFE (CF3) = 17.81
TC(MIN.) = 16.4%9
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FLOW PROCESS FROM NODE 81.00 TC NODE 11.00 IS CODE

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<CCC
>>>>>05ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

i
[O8]
=

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.20




FLOW LENGTH (FEET) = 180.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 54.0 INCH PIPE IS 40.3 INCHES

PIPE-FLOW VELCCITY (FEET/SEC.) = 1.40

ESTIMATED PTPE DIAMETER({INCH) = 54.00 NUMBER OF PIPES = 1
PIPE~FLOW{CFS} = 17.81

PIPE TRAVEL TIME (MIN.) = 2.14 Tce (MIN.) = 18.64

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 71.00 = 1398.00 FEET.
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FLOW PROCESS FROM NODE 71.00 TC NODE 71.00 IS CORE = &1

>>>>>ADDITICON OF SUBAREA TO MAINLINE PEAK FLOW<I<LL

100 YEAR RATNFALL INTENSITY (INCH/HOUR) = 2.153
COMMERCTAT, DEVELOPMENT RUNOFF COEFFICIENT = .8705
SOTI CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 1.50  SUBAREA RUNOFF(CFS) = 2.81
TOTAT, AREA (ACRES) = 8.8 TOTAL RUNOFF(CFS) = 20.63
TC(MIN.) = 18.64
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FLOW PROCESS FROM NODE 71.00 TO NODE 71.00 IS CODE = 10
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FLOW PROCESS FROM NODE 90.00 TC NODE 91.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNITORM
DEVELOPMENT IS COMMERCIAL
TC = K*[{LENGTH**3)/ (ELEVATICN CHANGE)]**.2

INITIAL SUBAREA FLCW-LENGTH({FEET} = 200.00
UPSTREAM ELEVATICN (FEET) = 1511.G0
DOWNSTREAM ELEVATION (FEET) = 1509.00
ELEVATION DIFFERENCE (FEET) 2.00
TC = 0.303*[( 200.00%*3}/( 2.00y1**.2 = 6.339
100 YEAR RAINFALL INTENSITY{INCH/HQUR) = 3.693
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8801
SCIL CLASSIFICATION IS "BM
SUBAREA RUNOFF(CF3) = 4.68
TOTAL AREA (ACRES) = 1.44 TOTAL RUNOFF (CFS) = 4.68
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FLOW PRCOCESS FROM NODE 91.00 TO NODE 71.00 IS CCDE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<LLLLL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NOW-PRESSURE FLOW) <<<<<

ELEVATICN DATA: UPSTREAM(FEET) = 100.00 DCWNSTREAM{FEET) = 98.50

FLOW LENGTH({FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 24.1 INCHES

PTPF-FLOW VELOCITY {FEET/SEC.) == 1.01

ESTIMATED PIPE DIAMETER({INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CES) = 4.68

PIPE TRAVEL TIME({MIN.) = 0.83 Tc{MIN.) = 7.17

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 71.00 = 250.00 FEET.
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FILOW PROCESS FROM NODE 71.00 TO NODE 71.00 IS CODE = 11

*%* MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER {CFS3) (MIN. ) {TNCH/HOUR) {ACRE)
1 4.68 7.17 3.473 1.44
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 71.00 = 250.00 FEET.

*% MEMORY BANK # 3 CONFLUENCE DATA **

STREAM RUNCEF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 20.63 18.64 2.153 8.80
TONGEST FLOWPATH FROM NODE 30.00 TO NODE 71.00 = 1398.00 FEET.

***********-k-k-k-k-)r-}c-k-k-k*******'ir*****WARNING********************************‘k*

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCEFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALURE OF PEAK FLOW.
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** PEAK FLOW RATE TABLE **

STREAM RUNGFEFE Tc INTENSITY
NUMBER {CFS) (MIN. } {INCH/HOUR)
1 12.61 7.17 3.473
2 23.53 18.64 2.153
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 23.53 To{MIN.) = 18.64
TOTAL AREA(ACRES) = 10.2
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FLOW PROCESS FROM NODE 71,00 TC NODE 100.060 Is CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARER<<<<C
>>>>>U5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.50
FLOW LENGTH(FEET) = 56.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 60.0 INCH PIFE IS 44.6 INCEES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.50

ESTIMATED PIPE DIAMETER{INCH) = &0.00 NUMBER OF PIPES 1
PIPE-FLOW(CFS) = 23.53

PIPE TRAVEL TIME (MIN.) = 0.55 Tc(MIN.) = 19.19

LONGEST FLOWPATH FROM WNODE 30.00 TO NODE 100.00 = 1448.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 Is CODE = 12
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FLOW PROCESS FROM NODE 100.00 TC NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 100.00 TC NODE 100.00 IS CCDE = 10

>>>>>MAIN-STREAM MEMORY COPTED ONTO MEMORY BANXK # 1 <<<<<
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FLOW PROCESS FROM NODE 100.00 7O NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMCRY BANK # 3 <<<<<

hkkhkhkhhkrrhkhkkr bbbk bbbk bbb dd b d bbbk bk bk hdrdhhbhhhhhkdbdbrdbbdbdbbadbbhbhhodbkhhdhhdtddk

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 I8 CODE = 21

ASSUMED INITIAT SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAT
TC = K*[ (LENGTH**3)}/(ELEVATICN CHANGE)]**.2

INTITIATL SUBAREA FPLOW-LENGTH (FEET) = 290.00
UPSTREAM ELEVATION (FEET) = 1517.20
DOWNSTREAM ELEVATION(FEET) = 1515.80
ELEVATION DIFFERENCE (FEET) = 1.40
TC = 0.303*[{ 290.00**3}/¢ 1.40)]**.2 = 8.508
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.188
COMMERCIAL DEVELOPMENT RUNCEF COEFFICIENT = .8777
SOIL CLASSIFICATICN IS "B"
SUBAREA RUNQFF (CFS) = 2.%4
TOTAL AREA (ACRES) = 1.05 TOTAL RUNQFF (CFS) = 2.94

dhkhkkhhkbdbd kb hkdhdhFhhbddhbhhhhhhdkddbhrdrbdbr bbbk rdbrwrbhdhdhdkhrbhdkbrdrdbbhbhrordrirbsd

FLOW PROCESS FROM NODE 21.00 TO NODE 7.00 IS5 CODE = 31

»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREALCICC
>>>>>USING COMPUTER-ESTIMATED PIPESIZE {NCN-PRESSURE FLOW) <<

ELEVATTON DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.00
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.C INCHES

PTPE-FLOW VELOCITY (FEET/SEC.) =  0.89

ESTIMATED PIPE DIAMETER{INCH) = 27.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 2.94

PIPE TRAVEL TIME(MIN.) = 1.88 Tc(MIN.) = 10.39

LONGEST FLOWPATH FRCOM NCDE 20.00 TO NODE 7.00 = 390.00 FEET.

hhkhkhhdAdhhkhkdhdhhbhhbhbhbhohdbbdbbhbbrbhbdhbdrddhddbrhodtrddrddrndrdddrrrdbrrdbhirhrbhnohxd

FLOW PROCESS FROM NODE 7.00 TC NODE 7.00 IS CODE = 10
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FLOW PRCCESS FROM NODE 5.00 TC NODE 6.00 IS CobE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL




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

INITIAL SUBAREA FLOW-LENGTH{FEET) = 250.00
UPSTREAM ELEVATION(FEET}) = 1530.00
DOWNSTREAM ELEVATION (FEET) = 1518.00
ELEVATION DIFFERENCE (FEET) = 12.00
TC = 0.303*[{ 250.00*+*3)/¢ 12.00)1**.2 = 5.064
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.132
COMMERCIAL DEVELOPMENT RUNOFF CCEFFICIENT = .8818
SOIL CLASSIFICATION IS "B"
SUBAREA RUNCFF(CFS) = 3.79
TOTAL AREA (ACRES) = 1.04 TOTAL RUNOFF (CFS} = 3.79
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<LL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 100.00 DOWNSTREAM(FEET) = 99.20
FLCOW LENGTH(FEET) = 80.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.8 INCHES

PIPE~FLOW VELOCITY (FEET/SEC.) = 0.95

ESTIMATED FIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLCW(CFS) = 3.79

PIPE TRAVEL TIME(MIN.) = 1.41 Tc(MIN.] = 6.47

LONGEST FLOWPATH FROM NODE 5.00 TO NCDE 7.00 = 330.00 FEET.

A A K hAdhhdhd b kb d kb ddrhhdbhd T d b dddbdddhd b bhdrhbrrdhdhdrdhhbdrhrho bbbt bbb hbhI b kb hhddhFsr

FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MATN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFFE Tc INTENSITY AREA
NUMEBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 3.79 6.47 3.655 1.04
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 7.00 = 330.00 FEET.
** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM RUNOFE Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 2.94 10.39 2.8684 1.05
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 7.00 = 390.00 FEET.

‘k‘k*‘k*****************************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.

KAT AR A A hrh kbt kb b hhd b h T rhdhahdhdhdrhbhdhbdhhbrdhbhhhbhbhhadrbdhbhhdbhkhrhddrhdid

** PEAK FLOW RATE TABLE **

STREAM RUNGEF Tc INTENSITY
NUMRER (CFS) (MIN.) (INCH/HOUR)
1 5.62 6.47 3.655
2 5.93 10.39 2.884

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEARK FLOW RATE (CFS) = 5.62 Tc (MIN.) = 6.47
TOTAL AREA (ACRES) = 2.1
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FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LLL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTRERM (FEET) = 100.00 DOWNSTRERM(FEET) = 27.90
FLOW LENGTH (FEET) = 210.00 MANNING'S N = 0.013

DEPTH OF FLCW IN 236.0 INCH PIPE IS 25.3 INCHES

FIPE-FLOW VELOCITY (FEET/SEC.) = 1.06

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 5.62

PIPE TRAVEL TIME (MIN.) = 3.31 Tc (MIN.) = 9.78

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 8.00 = 600.00 FEET.

dkdkkhkkd bbb kb d Tk kbbb A b kA d b hA Tk hhd kb hbkrrhdrhdrhhbhbbdrdrddbdbhhdbhbddbhhdhdtd

FLCW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY CCPIED ONTO MEMORY BANK # 3 <<<<<

KAk kkA A A hhhkhdhhhdh bbb hhhkhhkdkhkdhhhkdhbhhddrdbhhhh bt hdhdrbrdhddhbdrdrrdhbddbdbdrdroxwhhhbrorsrd

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

>>>>>RATICNAL METHOD INITIAL SUBAREA ANALYSIS<CCLL

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTE**3) / (ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET} = 348.00
UPSTREAM ELEVATION(FEET) = 1517.00
DOWNSTREAM ELEVATION (FEET) = 1513.40
ELEVATICN DIFFERENCE (FEET) = 3.60
TC = 0.303*[{ 348.00**3;/( 3.60) 1 **.2 = 7.857
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.317
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8784
SOIL CLASSIFICATION IS "B"
SUBAREA RUNOF¥ (CFS) = 9.06
TOTAL AREA(ACRES) = 3.11 TOTAL RUNOFF(CFS) 9.C6

Ak hk kA A kA A AAA R b rbdbhbh bbb bbb bdhbdbhhhkdhdhdrbhk o hdhd bbb rh bbb ddd b dd b rhdd bbb d b hh ok

FLOW PROCESS FROM NODE 11.00 TO NODE 8.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<L<LL
>>>>»>USING COMPUTER-ESTIMATED PIFESIZE (NON-PRESSURE FLOW) <<<<L

ELEVATICON DATA: UFSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.20
FLOW LENGTH (FEET) = 180.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE I5 31.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.18

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CES) = 5.06

PIPE TRAVEL TIME(MIN.) = 2.54 Tc (MIN.) = 10.38

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 8.00 = 528.00 FRET.
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FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 Is CobE = 11

>>>>>CONFLUENCE MEMORY BRANK # 3 WITH THE MAIN-STREAM MEMORY<<<<L



#% MAIN STREAM CONFLUENCE DATA **

STREBM RUNOLT Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HCUR) {ACRE)
1 5.06 10.39 Z2.884 3.11
LONGEST FLOWPATH FROM NODE 10,00 TO NODE 8.00 = 528.00 FEET.

** MEMORY BANK # 3 CONFLUENCE DATR **

STREAM RUNOFEFF TC INTENSITY ARER
NUMBER (CFS3) (MIN. ) (INCH/HOUR} {ACRE)
1 5.62 .78 2.973 2.09
LONGEST FLOWPATH FROM NCDE 20.00 TOC NODE 8.00 = 600.00 FEET.

-k*-k-k-k-)r-k-k-k-k***********************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
CN THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

Ak d oAk kA kT kA AT A AR b A ARk kT hFThhkrkkhkkrkhkrxbdhk Ak w ke b dx Rk kdFrdxhx ok

*#% PEAK FLOW RATE TABLE **

STREAM RUNCFEF Tc INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOQUR)
1 14.15 9.78 2.973
2 14.51 10.39 2.884

CCMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 14.51  To{MIN.) =  10.39
TOTAT AREA (ACRES) = 5.2
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FLOW PROCESS FROM NODE 8.00 TG NODE 47.00 IS CODE = 231

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<ICCL
>>>>>J3ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATTION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM (FEET) = 57.00
FLOW LENGTH(FEET) = 300.00 MANNING'S N = 0.013

DEPTH QF FLOW IN 51.0 INCH PIPE IS5 36.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.34

ESTIMATED PIPE DIAMETER{(INCH} = 51.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.51

PIPE TRAVEL TIME{MIN.) = 3.74 Tc(MIN.) = 14.13

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 47.00 = 900.00 FEET.
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FLCW PROCESS FROM NODE 47.00 TO NCDE 47.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

Ak ok ok ko kA A A Ak kA kA kA kAR kA Ak A Ak A Fr kA R rwh Ak FA kA A kb A h bk whhnwhhkdhdhdhkhhdhwxk

FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 12

hhkkFhkEhkd bk bkdh bbb bbb bbbk bbbk dr kbbb kb ddh bbb b d bbb bbbk d bk d b ddhd b ddr b r bbb bbbt h i

FLOW PROCESS FROM NODE 47.00 TO NODE 47,00 IS8 CODE = 10



>>>P>MAIN-STREAM MEMORY COPIED ONTO MEMCRY BRNK # 2 <<<<<

ok k kA dk kA dkkhkw kA A dhhkhhhhhdkdkhhrhhbhhkdrrdrhbhhbrrhhdbhbhhdhbdbbdbhbddbhbhbrddbhbhdhbhbbdkdbr

FLOW PROCESS5 FROM NODE 45.00 TO NODE 46.00 1Is CODE = 21

>>>»>>RATIONAL METHCOD INITIAL SUBAREA ANALYSIS<<L<L

1l
1

ASSUMED INITIAL SUBAREA UNIFORM

DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3) /{(ELEVATION CHANGE}]**,2
INITIAL SUBAREA FLOW-LENGTH(FEET) =  250.00
UPSTREAM ELEVATION (FEET) = 1530.00
DOWNSTREAM ELEVATION (FERT) 1517.00
ELEVATICN DIFFERENCE (FEET) 13.00
TC = 0.303%[{ 250.00%*3)/( 13.00)]#%%,.2 = 4.984
COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

100 YEAR RAINFALI. INTENSITY (INCH/HOUR) = 4.158

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = ,8819
S0IL CLASSIFICATICN IS "B"
SUBAREA RUNOQFF (CFS) = 4.33
TOTAL AREAR (ACRES) = 1.18 TOTAL RUNOFF (CFS) = 4,33

hokkkkkdhhkhwkhhh bk ko h kA hk kAR h A Ak dd R kA kR hhhrhhhdhdhdhdddrdhdbbbbrxdhbbhhidbhid

FLOW PROCESS FROM NODE 45.00 TO NODE 47.00 I8 CoDE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<CL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW) <<<<<

ELEVATICN DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM (FEET) = 98.00
FLOW LENGTH (FEET) = 200.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE I3 22,7 TINCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 0.99

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER QF PIPES = 1
PIPE-FLOW{CF3) = 4.33

PIPE TRAVEL TIME (MIN.} = 3.36 Te(MIN.) = 8.36

LONGEST FLOWPATH FROM NODE 45.00 TO NODE 47.00 = 450.00 FEET.

AhhhdhhbhbdhbdbbdhkthdhbdhhbhhhbhhdbhhhbhdrdrrhhAd b ddhbr bbb b d b rdddh b d b dArd b h kA b nhdk

FLOW PROCESS FROM NODRE 47.00 TO NODE 47.00 IS5 CODE = 11

k% MATN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN. ) {INCH/HCUR) (ACRE)
1 4,33 8.3¢ 3.21¢6 1.18
LONGEST FLOWPATH FROM NCDE 45.00 TO NODE 47.00 = 450.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **

STREAM RUNOEFF Te INTENSITY AREA
NUMBER (CFS) (MIN.} {INCH/HOUR) (ACRE)
1 14.51 14.13 2.473 5.20
LONGEST FLOWPATH FROM NOCDR 20.00 TO NODE 47.00 = 900.00 FEET.

‘k‘k*******************************WARNING********s‘r******************‘k******

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.
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*% PEAK FLOW RATE TABLE **

STREAM RUNOFF T INTENSITY
NUMBER (CES) (MIN.) (INCH/HCUR)
1 12.91 3.36 3.216
2 17.84 14.13 2.473

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 17.84 Tc(MIN.} = 14.13
TOTAL AREA (ACRES) = 6.4
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FLOW PROCESS FROM NODE 47.00 TO NODE 51.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREACICLCL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATICON DATA: UPSTREAM(FEET) =  100.00 DOWNSTREAM(FEET) = 97.20
FLOW LENGTH(FEET) = 280.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 54.0 INCH PIPE IS 40.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) =  1.40

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.84

PIPE TRAVEL TIME(MIN.,) =  3.33 TC(MIN.) = 17.46

LONGEST FLOWBATH FROM NODE 20.00 TO NODE 51.00 = 1180.00 FEET.

AA A A AT F AR AT IR IR A RART A xrAhkrbdrbhdhhhdhhhhhbrorbhbbhbbdddbdbrrddbrbhdrdihbhbbbrihhrtrnts

FLOW PROCESE FROM NODLE 51.00 TOC NODE 51.00 IS CODE = 81

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.225
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8712
SOIL CLASSIFICATION IS "B"
SUBAREA ARFA{ACRES) = 1.25 SUBARFA RUNOFF(CFS3) = 2.42
TOTAL AREA (ACRES} = 7.6 TOTAL RUNOFE(CFS) = 20.26
TC (MIN.} = 17.46

khkdkkhkbdkhhbhrhhbhkdhbrhbrkhbhbrhdhhkhhkdhhrhkradbhkrbdhr bbbk ddhhdraddd b hdddddddd i drtrdrrhdir

FLOW PROCESS FROM NODE 51.00 TO NODE 61.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<CCC
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM{FEET) = 98.50
FLOW LENGTH(FEET) 150.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 57.0 INCH PIPE IS 42.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.45

ESTIMATED PIPE DIAMETER{INCH) = 57.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.26

PIPE TRAVEL TIME (MIN.) = 1.73 Tc(MIN.) = 19.19

LONGEST FLOWPATH EFROM NODE 20.00 TC NORE 61.00 = 1330.00 FEET.
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FLOW PROCESS FROM NODE 61.00 TO NODE 61.00 IS CODE = 81




COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8703
SOIL CLASSIFICATION IS "B"

SUBAREA AREA(ACREZ) = 3.40 SUBAREA RUNQFF(CF3) = 6.28
TOTAL AREA(ACRES) = 11.0 TOTAL RUNOFF(CFS) = 26.54
TC (MIN.) = 19.19

Ak khkkbhh ok kb kb dbdkrhkhhhhhhbddrbahhddbhdhdbdd bbb rh bk hbhhrhkh b hdhdxdbodhr kb hhd i

FLOW PROCESS FRCM NODE 61.00 TO NODE 100.00 IS CObE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREACIK
>>>>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW)<<<<<

ELEVATICON DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 98.30
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 63.0 INCH PIPE IS 46.5 INCHES

PIPE-FLCOW VELOCITY (FEET/SEC.) = 1.55

ESTIMATED PIPE DIAMETER(INCH) = 6£3.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 26.54

PIFE TRAVEL TIME (MIN.) = 1.83 Te {MIN.) = 21.01

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 100.0C = 1500.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

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

** MAIN STRFEEM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CES) (MIN.) (INCH/HOUR} (ACRE)
1 26.54 21.01 2.028 11.03
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 100.00 = 1500.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (TNCH/HQUR) {ACRE)
1 23.53 19.19 2.122 10.24
LONGEST FLOWPATH FROM NODE 30.00 TO NODE 100.00 = 1448.00 FEET.

******7\‘**************************WARNING****************************‘k**‘k*‘k

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED I5 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.
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** PEAK FLOW RATE TABLE **

STREAM RUNCEF To INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 471,77 19.15 2.122
Z 49,03 21.01 2.028

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CF3) = 49.03 Tc (MIN.) = 21.01
TOTAL AREA (ACRES) = 21.3

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 21.3 TC(MIN.} = 21.01
PEAK FLOW RATE (CFS)
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END OF RATIONAL METHOD ANALYSIS
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APPENDIX C

Riverside County Hydrelogy Reference Material
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USDA Soils Map and Description

RCRC&WCD Hydrologic Soils Group Descriptions (Plat C-2)
RCRC&WCD Hydrologic Soils Group Map (Plate C-1.17)
RCRC&WCD Runoff Index Numbers (Plate 13-4.1)
RCRC&WCD Runoff Ceefficient Curves (Plate D5.2)
RCRCE&EWCD Runoff Index Numbers (Plate D-5.5)






RUNOFF INDEX NUMBERS OF HYDROLOGIC SOIL~-COVER COMPLEXES FOR PERVIOUS AREAS-AMC TIT

Cover Type (3) Quality of Soil Group
Cover (2)| A B c D
NATURAL COVERS -

Barren 78 |86 {91 93

(Rockland, eroded and graded land)
Chaparrel, Broadleaf Poor 53 |70 {80 |85
(Manzonita, ceanothus and scrub oak) Fair 40 |63 |75 |81
Good 31 §57 |71 |78
Chaparrel, Narrowleaf Poor 71 {82 88 |91
(Chamise and redshank) Fair 55 |72 |81 |86

Grass, Annual or Perennial

Meadows or Cienegas
{(Areas with seasonally high water table,
principal vegetation is sod forming grass)

Open Brush
(Soft wood shrubs - buckwheat, sage, etc.)

Woodland
(Coniferous or broadleaf trees predominate,
Canopy density is at least 50 percent)

Woodland, Grass
(Coniferous or broadleaf trees with canopy

density from 20 to 50 percent)

URBAN COVERS -

Residential or Commercial Landscaping

(Lawn, shrubs, etc,)

Turf
(Irrigated and mowed grass)

AGRICULTURAL COVERS -

Fallow
(Land plowed but not tilled or seeded)

Poor
Fair
Good

Poor
Fair

Poor
Fair
Good

Poor
Fair
Geod

Poor
Fair

63
51
30

62
46
41

45
36
28

57
44
33

58
44
33

76

77 |85 |88
70 |80 |84
58 | 72 |78
76 | 84 |88
66 | 77 |83
63 | 75 |81
66 | 77 |83
60 |73 |79
55 70 |77
73 182 |86
65 | 77 |82
58 |72 |79

74 183 |87
65 |77 |82
58 |72 {79
85 |90 |92

RCFC & WCD

HYDRoLosY MANUAL

RUNOFF

FOR

INDEX NUMBERS

PERVIOUS AREA

PLATE D-35.5 (| of 2)
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Soil Map—Western Riverside Area, California
(Moreno Valley, CA)
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Soil Map—Western Riverside Area, California

(Mareno Valley, CA)

MAP LEGEND

Area of Interest (AOI)
D Area of Interest (AOI)

Soils
= Soil Map Units

Special Point Features
(3 Blowout

Borrow Pit

¢ K

Clay Spot

Closed Depression

Gravel Pit

A

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp
Mine or Quarry
Miscellaneous Water
Perennial Water

Rock Cutcrop

+ ¢ @ @ % FE =B

Saline Spot

x

Sandy Spot

Severely Eroded Spot
Sinkhole

Slide or Slip

Sadic Spot

Spail Area

oW e e e |

Stony Spot

o Very Stony Spot
¥ Wet Spot
A Other

Special Line Features
D Gully

e Short Steep Slope
~w«  Other
Political Features
[} Cities
Water Features
Streams and Canals

Transportation

Rails
Interstate Highways
US Routes

Major Roads

AR CE

Local Roads

MAP INFORMATION

Map Scale: 1:3,040 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AO| were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http:/fwebsoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 11N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Western Riverside Area, California
Survey Area Data:  Version 5, Jan 3, 2008

Date(s) aerial images were photographed:  6/7/2005

The orthophote or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Natural Resources
Conservation Service

6/12/2013
Page 2 of 3
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Soil Map-Western Riverside Area, California

Moreno Valley, CA

Map Unit Legend

‘ \‘w‘ b ‘:s:.!i_ il il H\Ixr‘egterﬁ Rill ;_:(side A;;ea, Célifo:rnia (CAG?B} i i

| Map Unit Symbol T Map unithams 1[I Acres WAGH [T Percent of ACI

GyA Greenfield sandy loam, 0 to 2 percent slopes 20.8 84.4%

HcA - Hanford coarse sandy loam, 0 to 2 percent - 2.0 8.2%
slopes

HgA B ﬁanford fine sandy loam, O to 2 percent slopes 1.8 7.3%

Totals for Area of Interest 246 100.0%

USDA  Natural Resources
Conservation Service

Web Soil Survey

National Cooperative Soil Survey

6/12/2013
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Technical Memorandum

Date: November 9, 2012

To: Jason Keller, Mission Pacific

From: Joseph L. Castaneda, P.E.

Re: Line M2 Storm Drain Analysis and Basin Evaluation

On behalf of Mission Pacific, JLC Engineering was retained to evaluate the existing Line
M2 drainage facility and watershed that is tributary to current upstream terminus of Line
M2. JLC Engineering performed the following tasks related to Line M2:

e Research the Line M2 MDP design data.
e Obtain improvement plans for Line M2.
e Perform a preliminary hydraulic analysis for Line M2.

Additionally, JLC Engineering was requested to perform preliminary basin sizing for the
proposed 22 acre commercial site and Mission Pacific residential development.

Prior to beginning the study, JLC obtained the tributary area that was delineated to drain
into the Line M2 facility. The map indicated that a total area of 156 acres of area were
defined for Lateral M2. However, based on reviewing the current developed condition
that exist a total of 164.9 acres drains to Line M2. The increase in area can be
attributed to the existing tract at the intersection of Kitching Street and Iris Avenue
sending an approximate 10 acre area that was not tabulated to enter Line M2.

The existing Line M2 MDP facility has been designed for a flow rate that ranges from
125 ft%/s at the downstream terminus to 110 ft*/s at the upstream terminus. Based on
the hydraulic grade line shown on the plan the water surface elevation is approximately
1495.9. This was compared to a WSPG prepared for the Line M2 “as-built” condition.
The as-built condition WSPG results in a water surface elevation of 1494.6. The
change in water surface elevation can be attributed to the as-built condition using a 54”
Cast-In-Place Pipe rather than a 51" RCP. However, it should be noted that the project
defined as Area Al4, A15, and A16 most likely were designated to flow along Iris and
into Kitching Channel along the surface. This opinion is made for the following reason:
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The catch basins and lateral designed for area A15, along Wedow Drive have an invert
elevation of 1492.84. The catch basin depths show a “V” dimension, which is measured
from the top of curb to the storm drain invert, of 4 feet. This suggest that the top of curb
elevation for the catch basins would be 1496.84 and the flow line would be at 1496.0.
This is approximately 0.1 feet higher than the water surface elevation shown on the
plans of 1495.9 feet. Based on the hydraulic analyses for Line M2, it is JLC’s opinion
that the flow rate of 110.0 ft*/s shown on the Line M2 plans emanates from the
upstream properties west of Perris and north of Iris Avenue, defined as Areas A1-A13.
Areas Al4, A15, and A16 can contribute a maximum of 15 ft%/s to Line M2. The
residual flow rate was most likely designed to flow along Iris Avenue and into the
Kitching Channel. The WSPG file has been included as part of Appendix A.

After the Line M2 facility was evaluated, the hydrology for the upstream properties were
assessed to understand the maximum flow that can be contributed by Areas A1-A13,
see Hydrology Map. A rational method analysis was prepared for two conditions:
1. A rational method hydrology using the MDP Land Use assumptions.
2. Arational method using the current land use based on the Moreno Valley
General Plan.

The results of the analysis indicate that the project flows rates will exceed 110 ft/s flow
rate which is the capacity of the Line M2 storm drain for both the Master Drainage Plan
Land Use and the Current General Plan. The peak flow rate at Node 116 are as
follows:
e Flow rate at Node 116 using the General Plan and land use in the Master
Drainage Plan, Q=150.1 ft%/s
e Flow rate at Node 116 using the current General Plan and land use from
Moreno Valley, Q=168.3 ft*/s

The results indicate that the upstream contributing properties must reduce the flow rates
that are contributed to the Line M2 system. Using the peak flow rate at Node 116,
Q=150.1 ft*/s, the flow rates for each project must be reduced by 26%. The reduction in
flows can be performed by implementing detention basin for the project area prior to
discharging into Line M2. Table 1 has been developed to show the results of the
hydrology analyses and the allowable flow rate that can each project can contribute to
the Line M2 storm drain. The allowable flow rates shown in Table 1 are based on peak
flow rates. In order to analyze the impacts to the Line M2 storm drain the allowable flow
rates were adjusted by 90% in order to account for the peak flow rates through the
storm drain system associated with the time of concentration.

Using the results from the rational method, Unit Hydrographs were prepared for the
commercial site and the Mission Pacific site following storm events:

e 2 year, 24 hour pre-project condition

e 2 year, 24 hour pre-project condition

e 100 year, 1 hour, 3 hour, 6 hour, and 24 hour for the post project condition.
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The purpose of the unit hydrographs was to determine the size of the basins required to
mitigate volume for the water quality volume, hydrological conditions of concern (2 year,
24 hour storm), and Line M2 storm drain system for the 100 year event.

Table 2 provides the overall basin volume for the project in order to mitigate the
following issues associated with the project:

1. Water Quality Volume to address treatment of the constituents of concern.

2. Increased runoff for the 2 year, 24 hour storm event to address Hydrological
Conditions of Concern.

3. Increased runoff in order not to impact the downstream capacity of Line M2 for
the 100 year storm event.

The commercial site will require to store an approximate volume of 3.8 acre feet to
offset the impacts associated with water quality and the Line M2.

In addition, to evaluating the potential storm drain systems a WSPG was performed to
evaluate the Line M2 system using the flow rates provided in Table 1 and the invert
shown in the profile created for Line M2. The Line M2 profile begins at the existing
upstream terminus, Station 16+25, and extends towards the project site along Santiago
Road. It has been concluded that a variance will be needed from DWR due to the
limitation in cover over the existing 120” water line at Station 22+60 along Iris Avenue.
The vertical and horizontal locations were based on as-built drawing of the existing
sewer line that is located parallel with the 120" waterline.

The following can be concluded from the preliminary analyses:

1. The proposed commercial site and Mission Pacific residential site should be
allowed to discharge a maximum peak flow rate of 26 ft*/s and 34.7 ft%/s,
respectively. This is the allowable percentage based on the downstream
capacity of Line M2.

2. The commercial and Mission Pacific projects will need to provide a storage
volume as shown on Table 2 to offset project impacts for water quality and to
maintain flows that do not exceed the capacity of Line M2.

3. The design and construction of a storm drain system is possible along Iris
Avenue and Perris Avenue as long as DWR provide a variance for the storm
drain system. We believe a variance is a viable option since the existing ground
for Iris Avenue has been established and the centerline profile has been set.

4. To remain conservative on this preliminary analysis, all properties tributary to
Line M2 were included, such as the existing Home Depot site that currently does
not drain to Line M2. This study assumes runoff from the existing Home Depot
site will be collected and drained vial Line M2 when the facility is extended.
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Supporting Documents

RCFC & WCD Line M2 Plans

RCFC & WCD Line M2 Documentation

Table 1

Table 2

Hydrology Map

Rational Method Calculations MDP Land Use

Rational Method Calculations Current Land Use

Unit Hydrographs 2 Year, 24 Hour, Pre-Project for Mission Pacific

Site

9. Unit Hydrographs 2 Year, 24 Hour, Post-Project for Mission Pacific
Site

10.Unit Hydrographs 2 Year, 24 Hour, Pre-Project for Walmart Site

11.Unit Hydrographs 2 Year, 24 Hour, Post-Project for Walmart Site

12.Unit Hydrographs 100 Year, Post-Project for Mission Pacific Site

13.Unit Hydrographs 100 Year, Post-Project for Walmart Site

14.Preliminary Profile for Line M2

15.Preliminary WSPG for Line M2

16.Preliminary Basin Layout
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RCFC & WCD Line M2 Plans
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"CLASS 3 A.B.

WITH FOG SEAL COAT

1.

GENERAL

. SRR R . 1R A e

NOTES

PROPOSED WORK AREA,

UTILITIES.

CONTRACTOR

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE CLEARING OF THE

AND THE RELOCATION COSTS OF ALL EXISTING
MUST INFORM COUNTY OF CONSTRUCTION

SCHEDULE AT LEAST 48 HOURS PRIOR TO BEGINNING OF CONSTRUCTION,
PHONE 787-2031.

2.

3.

THE DEVELOPER SHALL INSTALL STREET NAME SIGNS CONFORMING TO
COUNTY STANDATD No. 81é. :

ALL WORK SHALL CONFORM TO THE REQUIREMANTS OF THE RIVERSIDE
COUNTY ROAD DEPARTMENT IMPROVEMENT STANDARDS AND SPECIFICATIONS,

DATED 1982, COUNTY ORDINANCE 461 AND SUBSEGUENT AMENDMENTS.

WITH FOG SEAL COAT

WITH FOG SEAL COAT

WITH FOG SEAL COAT

CONSTRUCT TYPE "A® CURB AND GUTTER PER RIV. CO. STD. 200

CONSTRUCT TYPE "B" CURB AND GUTTER PER RIV. CO. STD. 201

4.

3.

FOR

FOR PUBLIC USE

6.

IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO NOTIFY
THE ENGINEER TO INSTALL STREET CENTERLINE MONUMENTS AS REQUIRED
BY THE RIVERSIDE COUNTY ORDINANCE No. 461.

IT SHALL BE THE RESPONSIBILITY OF THE DEVELOPER OR L
CONTRACTOR - TO APPLY TO THE RIVERSIDE COUNTY ROAD DEPARTMENT, v
PERMIFT SECTION,
EXISTING COUNTY MAINTAINED ROADS, OR OFFERS OF DEDICATION

AN ENCROACHMENT PERMIT FOR ALL WORK ON

RN

ALL UNDERGROUND FACILITIES WITH LATERALS, SHALL BE IN PLACE

PRIOR TO PAVING THE STREET SECTION INCLUDING,; BUT NOT LIMITED TO,

. THE FOLLOWING:

CONSTRUCT CONCRETE CROSS GUTTER PER RIV. CO. STD. 209 AND 210

CONSTRUCT CONCRETE SIDEWALK PER RIV. CO. STD. 400

CONSTRUCT HANDICAP RAMP PER RIV. CO. STD. 402

CONSTRUCT CONCRETE DRIVEWAYS PER RIV. CO. STD. 207, W = 16 FEET

(DRIVEWAYS ARE TO BE LOCATED DURING CONSTRUCTION)

INSTALL BARRICADE PER RIV. CO. STD. 810

INSTALL TRAFFIC MARKERS, CLASS 1, TYPE *F®, STATE STD. A74-A

7.

AND CONSTRUCTED ACCORDING TO COUNTY STANDARD No.

SEWER,

WATER, ELECTRIC, GAS, DRAINAGE.

CURB DEPRESSIONS AND DRIVEWAY APPROACHES WILL BE INSTALLED

206 AND/OR 207,

AS DIRECTED IN THE FIELD.

8.

ALL STREET SECTIONS ARE TENTATIVE.

ADDITIONAL SOIL TESTS

MAY BE TAKEN AFTER COUNTY STANDARD ROUGH GRADING TO DETERMINE THE

EXACT STREET SECTION REQUIREMENTS.
IF EXPANSIVE SOILS ARE ENCOUNTERED.:

USE COUNTY STANDARD No. 401

P ASPHALTIC EMULSION (FOB SEAL) SHALL BE APPLIED NOT LESS THAN
FOURTEEN DAYS FOLLOWING PLACEMENT OF THE ASPHALT SURFACING AND
SHALL BE APPLIED AT A RATE OF 0.05 GALLONS PER SQUARE YARD.

ASPHALTIC EMULSION SHALL CONFORM TO SECTIONS 37,

39, AND 94 OF

THE STATE STANDARD SPECIFICATIONS.-

10. INSTALL STREET TREES IN ACCORDANCE WITH COUNTY ORD.
No. 460.53.

1. The Contractor shall construct the flood control improvements

T3S,R3W, SBB&M shown on the drawings in conformance with the regmts of the
Riv. Co. Flood Control and Water Conservation District’'s Special
Provisions and Detailed Specifications dated March 30, 1984,
and Design Manua! Stundard Drawings dated May 1971
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Table 1



MASTER DRAINAGE PLAN LINE M2
HYDROLOGY AND FLOW CONTRIBUTIO!
TABLE 1

N ANALYSIS

WATERSHED FLOW RATES BASED ON | CURRENT GENERAL PERCENTAGE OF ADJUSTED ALLOWABLE
NODE NODE DESIGNATION MDP Q MDP LAND USE CURRENT LAND USE PLAN LAND USE ALLOWABLE FLOW RATE | TOTAL FLOW RATE FLOW RATE
MISSION PACIFIC 101 103 Al - A2 22.6 R-5 22.6 R-5 16.7 8.9% 15.1
MISSION PACIFIC 104 106 A3 - Ad 24.3 R-5 28.6 R-30 18.0 9.5% 16.2
WALLMART 107 109 A5 - A6 35.2 R-5 46.2 COMMERCIAL 26.0 13.8% 23.4
APN 485-220-015 TO -01¢ 110 112 AT - AB 23 R-5 29.9 COMMERCIAL 17.0 9.0% 15.3
HOME DEPOT 113 116 A9, A12 - A13 29.5 COMMERCIAL 29.5 COMMERCIAL 21.8 11.6% 19.6
APN 485-220-006 TO -00¢ 117 119 A10 - A12 32.1 COMMERCIAL 32.1 COMMERCIAL 23.8 12.6% 21.4
TOTAL PEAK FLOW RATE AT NODE 116 166.7 188.9 123.4
TOTAL ADJUSTED FLOW RATE AT NODE 116 150.1 168.3 111.0
LINE M2 STORM DRAIN CAPACITY 110
MAXIMUM PEAK FLOW RATE 150.1
REQUIRED FLOW RATE REDUCTION 40.1

PERCENT FLOW RATE ALLOWABLE
FROM SITE

74%
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Table 2



Line M2 Storm Drain Analysis

Maximum Peak Flow Rate for Line M2 @ Connection 118.5 fta/s

Table 2 - Required Basin Sizing

Maximum Allowable

Development Total Area (ac) Peak Flow (ft*/s) wQ Volume 2 Yr, 24 Hr Volume 100 Yr, 1 Hr Volume Total Basin Volume
Mission Pacific 27.2 34.7 1 1.9 1.1 4
Walmart 21.7 26 1 1.6 1.2 3.8

7.8
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Hydrology Map
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Rational Method Calculations MDP Land Use



SINGLE FAMILY (1/4 Acre Lot)

Riverside County Rational Hydrology Program Runoff Coefficient = 0.761
Decimal fraction soil group A = 0.000
CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 Decimal fraction soil group B = 1.000
Rational Hydrology Study Date: 11/09/12 Decimal fraction soil group C = 0.000
File:1730312POSTMDP.out Decimal fraction soil group D = 0.000
———————————————————————————————————————————————————————————————————————— Rl index for soil(AMC 2) = 56.00
LINE M2 STORM DRAIN ANALYSIS Pervious area fraction = 0.500; Impervious fraction = 0.500
LAND USE BASED ON MDP Initial subarea runoff = 12.171(CFS)
Total initial stream area = 6.800(Ac.)
Pervious area fraction = 0.500
Fxgkxxxkkk  Hydrology Study Control Information **xsssxx
English (in-1b) Units used in input data file Process from Point/Station 102.000 to Point/Station 103.000

**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1521.000(Ft.)
End of street segment elevation = 1517.000(Ft.)

Program License Serial Number 6269 Length of street segment =  670.000(Ft.)
Height of curb above gutter flowline = 6.0(CIn.)
———————————————————————————————————————————————————————————————————————— Width of half street (curb to crown) = 22.000(Ft.)
Rational Method Hydrology Program based on Distance from crown to crossfall grade break = 18.000(Ft.)
Riverside County Flood Control & Water Conservation District Slope from gutter to grade break (v/hz) = 0.020
1978 hydrology manual Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Storm event (year) = 100.00 Antecedent Moisture Condition = 2 Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.025
Standard intensity-duration curves data (Plate D-4.1) Gutter width = 2.000(Ft.)
For the [ Sunnymead-Moreno ] area used. Gutter hike from flowline = 2.000(In.)
10 year storm 10 minute intensity = 2.010(In/Hr) Manning®s N in gutter = 0.0150
10 year storm 60 minute intensity = 0.820(In/Hr) Manning®s N from gutter to grade break = 0.0150
100 year storm 10 minute intensity = 2.940(In/Hr) Manning®s N from grade break to crown = 0.0150
100 year storm 60 minute intensity = 1.200(In/Hr) Estimated mean flow rate at midpoint of street = 17.421(CFS)
Depth of flow = 0.494(Ft.), Average velocity = 2.489(Ft/s)
Storm event year = 100.0 Streetflow hydraulics at midpoint of street travel:
Calculated rainfall intensity data: Halfstreet flow width = 18.365(Ft.)
1 hour intensity = 1.200(In/Hr) Flow velocity = 2.49(Ft/s)
Slope of intensity duration curve = 0.5000 Travel time = 4.49 min. TC = 20.12 min.

Adding area flow to street
SINGLE FAMILY (1/4 Acre Lot)
Runoff Coefficient = 0.749
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000

+H++++ Decimal fraction soil group C 0.000
Process from Point/Station 101.000 to Point/Station 102.000 Decimal fraction soil group D = 0.000
*xxx INITIAL AREA EVALUATION **** Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial area flow distance = 677.000(Ft.) Rainfall intensity = 2.072(In/Hr) for a  100.0 year storm
Top (of initial area) elevation = 1524.000(Ft.) Subarea runoff = 10.399(CFS) for 6.700(Ac.)
Bottom (of initial area) elevation = 1521.000(Ft.) Total runoff = 22 _.569(CFS) Total area = 13.500(Ac.)
Difference in elevation = 3.000(Ft.) Street flow at end of street = 22 _.569(CFS)
Slope = 0.00443 s(percent)= 0.44 Half street flow at end of street = 11.285(CFS)
TC = k(0.390)*[(length”"3)/(elevation change)]"0.2 Depth of flow = 0.539(Ft.), Average velocity = 2.567(Ft/s)
Initial area time of concentration = 15.631 min. Warning: depth of flow exceeds top of curb
Rainfall intensity = 2.351(In/Hr) for a 100.0 year storm Distance that curb overflow reaches into property = 1.54(Ft.)

1 2



Flow width (from curb towards crown)= 20.592(Ft.)

Process from Point/Station 103.000 to Point/Station 106.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1512.000(Ft.)
Downstream point/station elevation = 1509.000(Ft.)

Pipe length = 678.00(Ft.) Manning®"s N = 0.013

No. of pipes = 1 Required pipe flow = 22 _.569(CFS)
Nearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 22 _.569(CFS)
Normal flow depth in pipe = 20.81(In.)

Flow top width inside pipe = 27.66(In.)

Critical Depth = 19.38(In.)

Pipe flow velocity = 6.21(Ft/s)

Travel time through pipe = 1.82 min.

Time of concentration (TC) = 21.94 min.

B o T I o T o o S s o e e = =
Process from Point/Station 103.000 to Point/Station 106.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 13.500(Ac.)

Runoff from this stream = 22.569(CFS)
Time of concentration = 21.94 min.
Rainfall intensity = 1.985(In/Hr)

B e e
Process from Point/Station 104.000 to Point/Station 105.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 844 .000(Ft.)

Top (of initial area) elevation = 1522.000(Ft.)

Bottom (of initial area) elevation = 1518.000(Ft.)

Difference in elevation = 4.000(Ft.)

Slope = 0.00474 s(percent)= 0.47

TC = k(0.390)*[(1length”"3)/(elevation change)]"0.2

Initial area time of concentration = 16.844 min.

Rainfall intensity = 2.265(In/Hr) for a  100.0 year storm
SINGLE FAMILY (1/4 Acre Lot)

Runoff Coefficient = 0.758

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

R1 index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 11.325(CFS)

Total initial stream area = 6.600(Ac.)

Pervious area fraction = 0.500

B L e o e
Process from Point/Station 105.000 to Point/Station 106.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1518.000(Ft.)
End of street segment elevation = 1514.000(Ft.)

Length of street segment =  618.000(Ft.)

Height of curb above gutter flowline = 6.0(CIn.)

Width of half street (curb to crown) = 22.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.025

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning®s N in gutter = 0.0150
Manning®s N from gutter to grade break = 0.0150

Manning®s N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 17.845(CFS)
Depth of flow = 0.492(Ft.), Average velocity = 2.582(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.247(Ft.)

Flow velocity = 2.58(Ft/s)

Travel time = 3.99 min. TC = 20.83 min.
Adding area flow to street

SINGLE FAMILY (1/4 Acre Lot)

Runoff Coefficient = 0.747

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Rainfall intensity = 2.036(In/Hr) for a 100.0 year storm
Subarea runoff = 12.933(CFS) for 8.500(Ac.)

Total runoff = 24 _258(CFS) Total area = 15.100(Ac.)
Street flow at end of street = 24 _258(CFS)

Half street flow at end of street = 12.129(CFS)

Depth of flow = 0.544(Ft.), Average velocity = 2.683(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 1.76(Ft.)

Flow width (from curb towards crown)= 20.868(Ft.)

Process from Point/Station 105.000 to Point.
**** CONFLUENCE OF MINOR STREAMS ****

/Station 106.000

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 15.100(Ac.)
Runoff from this stream = 24 _258(CFS)
Time of concentration = 20.83 min.
Rainfall intensity = 2.036(In/Hr)

4



Summary of stream data: *xxx INITIAL AREA EVALUATION ****

Stream Flow rate TC Rainfall Intensity Initial area flow distance = 1000.000(Ft.)
No. (CFS) (min) (In/Hr) Top (of initial area) elevation = 1522.000(Ft.)
Bottom (of initial area) elevation = 1516.000(Ft.)
Difference in elevation = 6.000(Ft.)
1 22.569 21.94 1.985 Slope = 0.00600 s(percent)= 0.60
2 24.258 20.83 2.036 TC = k(0.390)*[(1length”"3)/(elevation change)]"0.2
Largest stream flow has longer or shorter time of concentration Initial area time of concentration = 17.196 min.
Qp = 24.258 + sum of Rainfall intensity = 2.242(In/Hr) for a  100.0 year storm
Qa Tb/Ta SINGLE FAMILY (1/4 Acre Lot)
22.569 * 0.950 = 21.436 Runoff Coefficient = 0.757
Qp = 45.694 Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Total of 2 streams to confluence: Decimal fraction soil group C = 0.000
Flow rates before confluence point: Decimal fraction soil group D = 0.000
22.569 24.258 RI index for soil(AMC 2) = 56.00
Area of streams before confluence: Pervious area fraction = 0.500; Impervious fraction = 0.500
13.500 15.100 Initial subarea runoff = 14.756(CFS)
Results of confluence: Total initial stream area = 8.700(Ac.)
Total flow rate = 45.694(CFS) Pervious area fraction = 0.500
Time of concentration = 20.834 min.
Effective stream area after confluence = 28.600(Ac.)
Process from Point/Station 108.000 to Point/Station 109
e T o o **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
Process from Point/Station 106.000 to Point/Station 109.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** Top of street segment elevation = 1516.000(Ft.)
End of street segment elevation = 1512.000(Ft.)
Upstream point/station elevation = 1509.000(Ft.) Length of street segment =  765.000(Ft.)
Downstream point/station elevation = 1507.000(Ft.) Height of curb above gutter flowline = 6.0(CIn.)
Pipe length = 675.00(Ft.) Manning®s N = 0.013 Width of half street (curb to crown) = 22.000(Ft.)
No. of pipes = 1 Required pipe flow = 45.694(CFS) Distance from crown to crossfall grade break = 18.000(Ft.)
Nearest computed pipe diameter = 39.00(In.) Slope from gutter to grade break (v/hz) = 0.020
Calculated individual pipe flow = 45_694(CFS) Slope from grade break to crown (v/hz) = 0.020
Normal flow depth in pipe = 32.63(In.) Street flow is on [2] side(s) of the street
Flow top width inside pipe = 28.84(In.) Distance from curb to property line = 10.000(Ft.)
Critical Depth = 25.87(In.) Slope from curb to property line (v/hz) = 0.025
Pipe flow velocity = 6.17(Ft/s) Gutter width = 2.000(Ft.)
Travel time through pipe = 1.82 min. Gutter hike from flowline = 2.000(In.)
Time of concentration (TC) = 22.66 min. Manning®s N in gutter = 0.0150
Manning®s N from gutter to grade break = 0.0150
Manning®s N from grade break to crown = 0.0150
I o B Estimated mean flow rate at midpoint of street = 25.038(CFS)
Process from Point/Station 106.000 to Point/Station 109.000 Depth of flow = 0.568(Ft.), Average velocity = 2.463(Ft/s)
****x CONFLUENCE OF MINOR STREAMS **** Warning: depth of flow exceeds top of curb
Note: depth of flow exceeds top of street crown.
Along Main Stream number: 1 in normal stream number 1 Distance that curb overflow reaches into property = 2.71(Ft.)
Stream flow area = 28.600(Ac.) Streetflow hydraulics at midpoint of street travel:
Runoff from this stream = 45.694(CFS) Halfstreet flow width = 22.000(Ft.)
Time of concentration = 22.66 min. Flow velocity = 2.46(Ft/s)
Rainfall intensity = 1.953(In/Hr) Travel time = 5.18 min. TC = 22.37 min.

Adding area flow to street
SINGLE FAMILY (1/4 Acre Lot)
P I SO RO O SO SO SO T SO SO O SO HO SO SO SO SO T SO O B0 U0 SO SO T SO T SO0 O SO0 U0 B0 O SO A0 T SO0 SO0 O SO A0 B A0 T SO0 HOL O SO O SO A0 T S0 U SO0 O SO0 O SO0 A T A0 W Runoff Coefficient = 0.744
Process from Point/Station 107.000 to Point/Station 108.000 Decimal fraction soil group A = 0.000
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Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Rainfall intensity = 1.965(In/Hr) for a 100.0 year storm
Subarea runoff = 20.455(CFS) for 14.000(Ac.)

Total runoff = 35.211(CFS) Total area = 22.700(Ac.)
Street flow at end of street = 35.211(CFS)

Half street flow at end of street = 17.606(CFS)

Depth of flow = 0.621(Ft.), Average velocity = 2.733(Ft/s)

Warning: depth of flow exceeds top of curb
Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 4_82(Ft.)

Flow width (from curb towards crown)= 22_.000(Ft.)

Process from Point/Station 108.000 to Point/Station
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 22_.700(Ac.)

Runoff from this stream = 35.211(CFS)

Time of concentration = 22.37 min.

Rainfall intensity = 1.965(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)

1 45_694 22.66 1.953
2 35.211 22.37 1.965
Largest stream flow has longer time of concentration
Qp = 45.694 + sum of

Qb la/lb

35.211 * 0.994 = 34.990
Qp = 80.684

Total of 2 streams to confluence:
Flow rates before confluence point:

45.694 35.211
Area of streams before confluence:

28.600 22.700

Results of confluence:
Total flow rate = 80.684(CFS)
Time of concentration = 22.657 min.
Effective stream area after confluence = 51.300(Ac.)

Process from Point/Station 109.000 to Point/Station
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1507.000(Ft.)

7

Downstream point/station elevation = 1505.000(Ft.)

Pipe length =  444.00(Ft.) Manning®"s N = 0.013

No. of pipes = 1 Required pipe flow = 80.684(CFS)
Nearest computed pipe diameter = 45.00(In.)
Calculated individual pipe flow = 80.684(CFS)
Normal flow depth in pipe = 36.66(In.)

Flow top width inside pipe = 34.98(In.)

Critical Depth = 33.22(In.)

Pipe flow velocity = 8.38(Ft/s)

Travel time through pipe = 0.88 min.

Time of concentration (TC) = 23.54 min.

Process from Point/Station 109.000 to Point/Sta
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 51.300(Ac.)
Runoff from this stream = 80.684(CFS)
Time of concentration = 23.54 min.
Rainfall intensity = 1.916(In/Hr)

Process from Point/Station 110.000 to Point/Station 111
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 665.000(Ft.)

Top (of initial area) elevation = 1517.000(Ft.)

Bottom (of initial area) elevation = 1514.000(Ft.)

Difference in elevation = 3.000(Ft.)

Slope = 0.00451 s(percent)= 0.45

TC = k(0.390)*[(length”"3)/(elevation change)]"0.2

Initial area time of concentration = 15.464 min.

Rainfall intensity = 2.364(In/Hr) for a 100.0 year storm
SINGLE FAMILY (1/4 Acre Lot)

Runoff Coefficient = 0.762

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

R1 index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial subarea runoff = 12.245(CFS)

Total initial stream area = 6.800(Ac.)

Pervious area fraction = 0.500

Process from Point/Station 111.000 to Point/Station 112
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1514.000(Ft.)
End of street segment elevation = 1510.000(Ft.)
Length of street segment = 730.000(Ft.)
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Height of curb above gutter flowline = 6.0(CIn.)

Width of half street (curb to crown) = 22.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.025

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning®s N in gutter = 0.0150
Manning®s N from gutter to grade break = 0.0150

Manning®s N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 17.676(CFS)
Depth of flow = 0.503(Ft.), Average velocity = 2.411(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 0.11(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.810(Ft.)

Flow velocity = 2.41(Ft/s)

Travel time = 5.05 min. TC = 20.51 min.

Adding area flow to street

SINGLE FAMILY (1/4 Acre Lot)

Runoff Coefficient = 0.748

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

R1 index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Rainfall intensity = 2.052(In/Hr) for a  100.0 year storm
Subarea runoff = 10.746(CFS) for 7.000(Ac.)

Total runoff = 22.990(CFS) Total area = 13.800(Ac.)
Street flow at end of street = 22.990(CFS)

Half street flow at end of street = 11.495(CFS)

Depth of flow = 0.549(Ft.), Average velocity = 2.479(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 1.97(Ft.)
Flow width (from curb towards crown)= 21.126(Ft.)

Process from Point/Station 111.000 to Point/Station 112.000

**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 13.800(Ac.)

Runoff from this stream = 22.990(CFS)

Time of concentration =  20.51 min.

Rainfall intensity = 2.052(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)

1 80.684 23.54 1.916

2 22.990 20.51 2.052
Largest stream flow has longer time of concentration
Qp = 80.684 + sum of

Qb la/1b

22.990 * 0.933 = 21.459
Qp = 102.143

Total of 2 streams to confluence:

Flow rates before confluence point:
80.684 22.990

Area of streams before confluence:
51.300 13.800

Results of confluence:

Total flow rate = 102.143(CFS)

Time of concentration = 23.541 min.

Effective stream area after confluence = 65.100(Ac.)

B e s o T o L e S S

Process from Point/Station 112.000 to Point/Station
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

116.000

Upstream point/station elevation = 1505.000(Ft.)
Downstream point/station elevation = 1503.000(Ft.)

Pipe length = 885.00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 102.143(CFS)
Nearest computed pipe diameter = 57.00(In.)
Calculated individual pipe flow = 102.143(CFS)
Normal flow depth in pipe = 44.16(In.)

Flow top width inside pipe = 47.63(In.)

Critical Depth = 35.05(In.)

Pipe flow velocity = 6.93(Ft/s)

Travel time through pipe = 2.13 min.

Time of concentration (TC) = 25.67 min.

to Point/Station

Process from Point/Station 112.000
**** CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 65.100(Ac.)

Runoff from this stream = 102.143(CFS)

Time of concentration = 25.67 min.

Rainfall intensity = 1.835(In/Hr)

Program is now starting with Main Stream No. 2

Process from Point/Station 113.000
**x% INITIAL AREA EVALUATION ****

to Poi

Initial area flow distance = 870.000(Ft.)
Top (of initial area) elevation = 1514_000(Ft.)
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Bottom (of initial area) elevation = 1510.000(Ft.)

Difference in elevation = 4.000(Ft.)

Slope = 0.00460 s(percent)= 0.46

TC = k(0.300)*[(1ength”"3)/(elevation change)]~0.2

Initial area time of concentration = 13.195 min.

Rainfall intensity = 2.559(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.874

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

R1 index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 13.416(CFS)

Total initial stream area = 6.000(Ac.)

Pervious area fraction = 0.100

B o B o o o o TS s T o o o S B T
Process from Point/Station 113.000 to Point/Station 116.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 6.000(Ac.)
Runoff from this stream = 13.416(CFS)
Time of concentration = 13.20 min.
Rainfall intensity = 2.559(In/Hr)

B o T I o T o o S s o e e = =
Process from Point/Station 114.000 to Point/Station 115.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 682.000(Ft.)

Top (of initial area) elevation = 1514_000(Ft.)

Bottom (of initial area) elevation = 1511.000(Ft.)

Difference in elevation = 3.000(Ft.)

Slope = 0.00440 s(percent)= 0.44

TC = k(0.300)*[(length”"3)/(elevation change)]"0.2

Initial area time of concentration = 12.077 min.

Rainfall intensity = 2.675(In/Hr) for a  100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.875

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 8.188(CFS)

Total initial stream area = 3.500(Ac.)

Pervious area fraction = 0.100

Process from Point/Station 115.000 to Point/Station 116.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1511.000(Ft.)
End of street segment elevation = 1508.000(Ft.)

Length of street segment = 465.000(Ft.)

Height of curb above gutter flowline = 6.0(In.)

Width of half street (curb to crown) = 22.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.025

Gutter width =  2.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning®s N in gutter = 0.0150
Manning®s N from gutter to grade break = 0.0150

Manning®s N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 12.713(CFS)
Depth of flow = 0.446(Ft.), Average velocity = 2.374(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 15.971(Ft.)

Flow velocity = 2.37(Ft/s)

Travel time = 3.26 min. TC = 15.34 min.
Adding area flow to street

COMMERCIAL subarea type

Runoff Coefficient = 0.872

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

R1 index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.373(In/Hr) for a 100.0 year storm
Subarea runoff = 8.903(CFS) for 4_300(Ac.)

Total runoff = 17.091(CFS) Total area = 7.800(Ac.)
Street flow at end of street = 17.091(CFS)

Half street flow at end of street = 8.545(CFS)

Depth of flow = 0.486(Ft.), Average velocity = 2.551(Ft/s)

Flow width (from curb towards crown)= 17.952(Ft.)

Process from Point/Station 115.000 to Point/Station 116.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 7.800(Ac.)
Runoff from this stream = 17.091(CFS)
Time of concentration = 15.34 min.
Rainfall intensity = 2.373(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
12



1 13.416 13.20 2.559 B L o o o I 0 0 0 0 0 0 o o o o o

2 17.091 15.34 2.373 Process from Point/Station 115.000 to Point/Station 116.000
Largest stream flow has longer time of concentration **** CONFLUENCE OF MINOR STREAMS ****
Qp = 17.091 + sum of
Qb la/lb Along Main Stream number: 1 in normal stream number 1
13.416 * 0.927 = 12.443 Stream flow area = 78.900(Ac.)
Qp = 29.534 Runoff from this stream = 124.976(CFS)
Time of concentration = 25.67 min.
Total of 2 streams to confluence: Rainfall intensity = 1.835(In/Hr)
Flow rates before confluence point:
13.416 17.091
Area of streams before confluence: +++++++++++++H -+ ++++++++++++++H+H ++++++++++++++
6.000 7.800 Process from Point/Station 117.000 to Point/Sta 118.000
Results of confluence: **** INITIAL AREA EVALUATION ****
Total flow rate = 29.534(CFS)
Time of concentration = 15.341 min. Initial area flow distance = 440.000(Ft.)
Effective stream area after confluence = 13.800(Ac.) Top (of initial area) elevation = 1515.000(Ft.)
Bottom (of initial area) elevation = 1513.000(Ft.)
Difference in elevation = 2.000(Ft.)
++++++++++++++++++H+H Slope = 0.00455 S(percent): 0.45
Process from Point/Station 115.000 to Point/Station 116.000 TC = k(0.300)*[(length”"3)/(elevation change)]"0.2
**** CONFLUENCE OF MAIN STREAMS **** Initial area time of concentration = 10.069 min.
Rainfall intensity = 2.929(In/Hr) for a 100.0 year storm
The following data inside Main Stream is listed: COMMERCIAL subarea type
In Main Stream number: 2 Runoff Coefficient = 0.876
Stream flow area = 13.800(Ac.) Decimal fraction soil group A = 0.000
Runoff from this stream = 29.534(CFS) Decimal fraction soil group B = 1.000
Time of concentration = 15.34 min. Decimal fraction soil group C = 0.000
Rainfall intensity = 2.373(In/Hr) Decimal fraction soil group D = 0.000
Summary of stream data: RI index for soil(AMC 2) = 56.00
Pervious area fraction = 0.100; Impervious fraction = 0.900
Stream Flow rate TC Rainfall Intensity Initial subarea runoff = 17.198(CFS)
No. (CFS) (min) (In/Hr) Total initial stream area = 6.700(Ac.)
Pervious area fraction = 0.100
1 102.143 25.67 1.835
2 29.534 15.34 2.373 ++++++++++++++H+H+H R +++++++++++++++H -+
Largest stream flow has longer time of concentration Process from Point/Station 118.000 to Point/Station 119.000
Qp = 102.143 + sum of **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
Qb la/lb
29.534 * 0.773 = 22.832 Top of street segment elevation = 1513.000(Ft.)
Qp = 124.976 End of street segment elevation = 1510.000(Ft.)
Length of street segment = 550.000(Ft.)
Total of 2 main streams to confluence: Height of curb above gutter flowline = 6.0(In.)
Flow rates before confluence point: Width of half street (curb to crown) = 22_.000(Ft.)
102.143 29.534 Distance from crown to crossfall grade break = 18.000(Ft.)
Area of streams before confluence: Slope from gutter to grade break (v/hz) = 0.020
65.100 13.800 Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Results of confluence: Slope from curb to property line (v/hz) = 0.025
Total flow rate = 124.976(CFS) Gutter width = 2.000(Ft.)
Time of concentration = 25.669 min. Gutter hike from flowline = 2.000(In.)
Effective stream area after confluence = 78.900(Ac.) Manning®s N in gutter = 0.0150
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Manning®s N from gutter to grade break = 0.0150

Manning®s N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 24._.728(CFS)
Depth of flow = 0.562(Ft.), Average velocity = 2.499(Ft/s)

Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 2.49(Ft.)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 21.778(Ft.)

Flow velocity = 2.50(Ft/s)

Travel time = 3.67 min. TC = 13.74 min.

Adding area flow to street

COMMERCIAL subarea type

Runoff Coefficient = 0.873

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900

Rainfall intensity = 2.508(In/Hr) for a 100.0 year storm
Subarea runoff = 14.896(CFS) for 6.800(Ac.)
Total runoff = 32.095(CFS) Total area =
Street flow at end of street = 32.095(CFS)

Half street flow at end of street = 16.047(CFS)
Depth of flow = 0.602(Ft.), Average velocity = 2.697(Ft/s)
Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.
Distance that curb overflow reaches into property =
Flow width (from curb towards crown)= 22.000(Ft.)

13.500(Ac.)

4.08(Ft.)

B o T I o T o o S s o e e = =
Process from Point/Station 119.000 to Point/Station 116.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1505.000(Ft.)
Downstream point/station elevation = 1503.000(Ft.)
Pipe length = 700.00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 32.095(CFS)
Nearest computed pipe diameter = 36.00(In.)
Calculated individual pipe flow = 32.095(CFS)

Normal flow depth in pipe = 26.72(In.)

Flow top width inside pipe = 31.49(In.)

Critical Depth = 22.05(In.)

Pipe flow velocity = 5.71(Ft/s)

Travel time through pipe = 2.04 min.

Time of concentration (TC) = 15.78 min.

Process from Point/Station 119.000 to Point/Station 116.000

**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 13.500(Ac.)
Runoff from this stream = 32.095(CFS)

15

Time of concentration = 15.78 min.
Rainfall intensity = 2.340(In/Hr)
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 124.976 25.67 1.835
2 32.095 15.78 2.340
Largest stream flow has longer time of concentration
Qp = 124.976 + sum of
Qb la/1b
32.095 * 0.784 = 25.165
Qp = 150.140

Total of 2 streams to confluence:
Flow rates before confluence point:

124.976 32.095
Area of streams before confluence:
78.900 13.500

Results of confluence:
Total flow rate = 150.140(CFS)
Time of concentration = 25.669 min.

Effective stream area after confluence = 92.400(Ac.)

Process from Point/Station 116.000 to Point/Station
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1503.000(Ft.)
Downstream point/station elevation = 1499.000(Ft.)
Pipe length = 557.00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 150.140(CFS)
Nearest computed pipe diameter = 51.00(In.)
Calculated individual pipe flow = 150.140(CFS)
Normal flow depth in pipe = 44 .53(In.)

Flow top width inside pipe = 33.94(In.)

Critical Depth = 43.35(In.)

Pipe flow velocity = 11.43(Ft/s)

Travel time through pipe = 0.81 min.

Time of concentration (TC) =

26.48 min.

om Point/Station
EA FLOW ADDITION ****

T+

COMMERCIAL subarea type
Runoff Coefficient = 0.867

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
Rl index for soil(AMC 2) = 56.00
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Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 26.48 min.

Rainfall intensity = 1.806(In/Hr) for a 100.0 year storm
Subarea runoff = 9.866(CFS) for 6.300(Ac.)

Total runoff = 160.006(CFS) Total area = 98.700(Ac.)

++++++++
Process from Point/Station 120.000 to Point/Station 121.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1499.000(Ft.)
Downstream point/station elevation = 1497._000(Ft.)

Pipe length =  617.00(Ft.) Manning®"s N = 0.013

No. of pipes = 1 Required pipe flow = 160.006(CFS)
Nearest computed pipe diameter = 63.00(In.)
Calculated individual pipe flow = 160.006(CFS)
Normal flow depth in pipe = 48.94(In.)

Flow top width inside pipe = 52.47(In.)

Critical Depth = 42.97(In.)

Pipe flow velocity = 8.88(Ft/s)

Travel time through pipe = 1.16 min.

Time of concentration (TC) = 27.64 min.

Process from Point/Station 120.000

**** SUBAREA FLOW ADDITION ****

SINGLE FAMILY (174 Acre Lot)

Runoff Coefficient = 0.733

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Time of concentration = 27.64 min.

Rainfall intensity = 1.768(In/Hr) for a 100.0 year storm
Subarea runoff = 41.706(CFS) for 32.200(Ac.)

Total runoff = 201.712(CFS) Total area = 130.900(Ac.)
Process from Point/Station 121.000 to Point/Station 122.000

**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1497.000(Ft.)
Downstream point/station elevation = 1491.000(Ft.)

Pipe length = 1240.00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 201.712(CFS)
Nearest computed pipe diameter = 63.00(In.)
Calculated individual pipe flow = 201.712(CFS)
Normal flow depth in pipe = 50.44(In.)

Flow top width inside pipe = 50.34(In.)

Critical Depth = 48.23(In.)
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Pipe flow velocity = 10.86(Ft/s)
Travel time through pipe = 1.90 min.
Time of concentration (TC) = 29.54 min.

/Station

Process from Point/Station

**** SUBAREA FLOW ADDITION

SINGLE FAMILY (1/4 Acre Lot)

Runoff Coefficient = 0.729

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Time of concentration = 29.54 min.

Rainfall intensity = 1.710(In/Hr) for a 100.0 year storm
Subarea runoff = 42.391(CFS) for 34.000(Ac.)

Total runoff = 244 _103(CFS) Total area = 164.900(Ac.)
End of computations, total study area = 164.90 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.418
Area averaged Rl index number = 56.0
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SINGLE FAMILY (1/4 Acre Lot)

Riverside County Rational Hydrology Program Runoff Coefficient = 0.761
Decimal fraction soil group A = 0.000
CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 Decimal fraction soil group B = 1.000
Rational Hydrology Study Date: 11/09/12 Decimal fraction soil group C = 0.000
File:1710312POSTMVLU.out Decimal fraction soil group D = 0.000
———————————————————————————————————————————————————————————————————————— Rl index for soil(AMC 2) = 56.00
LINE M2 STORM DRAIN ANALYSIS Pervious area fraction = 0.500; Impervious fraction = 0.500
LAND USE BASED ON UPDATED LAND USE CITY OF MORENO VALLEY Initial subarea runoff = 12.171(CFS)
Total initial stream area = 6.800(Ac.)
Pervious area fraction = 0.500
Fxgkxxxkkk  Hydrology Study Control Information **xsssxx
English (in-1b) Units used in input data file Process from Point/Station 102.000 to Point/Station 103.000

**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1521.000(Ft.)
End of street segment elevation = 1517.000(Ft.)

Program License Serial Number 6269 Length of street segment =  670.000(Ft.)
Height of curb above gutter flowline = 6.0(CIn.)
———————————————————————————————————————————————————————————————————————— Width of half street (curb to crown) = 22.000(Ft.)
Rational Method Hydrology Program based on Distance from crown to crossfall grade break = 18.000(Ft.)
Riverside County Flood Control & Water Conservation District Slope from gutter to grade break (v/hz) = 0.020
1978 hydrology manual Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Storm event (year) = 100.00 Antecedent Moisture Condition = 2 Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.025
Standard intensity-duration curves data (Plate D-4.1) Gutter width = 2.000(Ft.)
For the [ Sunnymead-Moreno ] area used. Gutter hike from flowline = 2.000(In.)
10 year storm 10 minute intensity = 2.010(In/Hr) Manning®s N in gutter = 0.0150
10 year storm 60 minute intensity = 0.820(In/Hr) Manning®s N from gutter to grade break = 0.0150
100 year storm 10 minute intensity = 2.940(In/Hr) Manning®s N from grade break to crown = 0.0150
100 year storm 60 minute intensity = 1.200(In/Hr) Estimated mean flow rate at midpoint of street = 17.421(CFS)
Depth of flow = 0.494(Ft.), Average velocity = 2.489(Ft/s)
Storm event year = 100.0 Streetflow hydraulics at midpoint of street travel:
Calculated rainfall intensity data: Halfstreet flow width = 18.365(Ft.)
1 hour intensity = 1.200(In/Hr) Flow velocity = 2.49(Ft/s)
Slope of intensity duration curve = 0.5000 Travel time = 4.49 min. TC = 20.12 min.

Adding area flow to street
SINGLE FAMILY (1/4 Acre Lot)
Runoff Coefficient = 0.749
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000

+H++++ Decimal fraction soil group C 0.000
Process from Point/Station 101.000 to Point/Station 102.000 Decimal fraction soil group D = 0.000
*xxx INITIAL AREA EVALUATION **** Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Initial area flow distance = 677.000(Ft.) Rainfall intensity = 2.072(In/Hr) for a  100.0 year storm
Top (of initial area) elevation = 1524.000(Ft.) Subarea runoff = 10.399(CFS) for 6.700(Ac.)
Bottom (of initial area) elevation = 1521.000(Ft.) Total runoff = 22 _.569(CFS) Total area = 13.500(Ac.)
Difference in elevation = 3.000(Ft.) Street flow at end of street = 22 _.569(CFS)
Slope = 0.00443 s(percent)= 0.44 Half street flow at end of street = 11.285(CFS)
TC = k(0.390)*[(length”"3)/(elevation change)]"0.2 Depth of flow = 0.539(Ft.), Average velocity = 2.567(Ft/s)
Initial area time of concentration = 15.631 min. Warning: depth of flow exceeds top of curb
Rainfall intensity = 2.351(In/Hr) for a 100.0 year storm Distance that curb overflow reaches into property = 1.54(Ft.)
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Flow width (from curb towards crown)= 20.592(Ft.)

Process from Point/Station 103.000 to Point/Station 106.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1512.000(Ft.)
Downstream point/station elevation = 1509.000(Ft.)

Pipe length = 678.00(Ft.) Manning®"s N = 0.013

No. of pipes = 1 Required pipe flow = 22 _.569(CFS)
Nearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 22 _.569(CFS)
Normal flow depth in pipe = 20.81(In.)

Flow top width inside pipe = 27.66(In.)

Critical Depth = 19.38(In.)

Pipe flow velocity = 6.21(Ft/s)

Travel time through pipe = 1.82 min.

Time of concentration (TC) = 21.94 min.

B o T I o T o o S s o e e = =
Process from Point/Station 103.000 to Point/Station 106.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 13.500(Ac.)

Runoff from this stream = 22.569(CFS)
Time of concentration = 21.94 min.
Rainfall intensity = 1.985(In/Hr)

B e e
Process from Point/Station 104.000 to Point/Station 105.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 844 .000(Ft.)

Top (of initial area) elevation = 1522.000(Ft.)

Bottom (of initial area) elevation = 1518.000(Ft.)

Difference in elevation = 4.000(Ft.)

Slope = 0.00474 s(percent)= 0.47

TC = k(0.336)*[(length”"3)/(elevation change)]"0.2

Initial area time of concentration = 14.512 min.

Rainfall intensity = 2.440(In/Hr) for a  100.0 year storm
MOBILE HOME PARK subarea type

Runoff Coefficient = 0.832

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

R1 index for soil(AMC 2) = 56.00

Pervious area fraction = 0.250; Impervious fraction = 0.750
Initial subarea runoff = 13.405(CFS)

Total initial stream area = 6.600(Ac.)

Pervious area fraction = 0.250

B L e o e
Process from Point/Station 105.000 to Point/Station 106.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1518.000(Ft.)
End of street segment elevation = 1514.000(Ft.)

Length of street segment =  618.000(Ft.)

Height of curb above gutter flowline = 6.0(CIn.)

Width of half street (curb to crown) = 22.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.025

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning®s N in gutter = 0.0150
Manning®s N from gutter to grade break = 0.0150

Manning®s N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 21.080(CFS)
Depth of flow = 0.519(Ft.), Average velocity = 2.641(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 0.78(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.640(Ft.)

Flow velocity = 2.64(Ft/s)

Travel time = 3.90 min. TC = 18.41 min.
Adding area flow to street

MOBILE HOME PARK subarea type

Runoff Coefficient = 0.827

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.250; Impervious fraction = 0.750
Rainfall intensity = 2.166(In/Hr) for a 100.0 year storm
Subarea runoff = 15.221(CFS) for 8.500(Ac.)

Total runoff = 28.626(CFS) Total area = 15.100(Ac.)
Street flow at end of street = 28.626(CFS)

Half street flow at end of street = 14.313(CFS)

Depth of flow = 0.572(Ft.), Average velocity = 2.763(Ft/s)

Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 2.87(Ft.)
Flow width (from curb towards crown)= 22.000(Ft.)

Process from Point/Station 105.000 to Point/Sta
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 15.100(Ac.)
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Runoff from this stream = 28.626(CFS)
Time of concentration = 18.41 min.
Rainfall intensity = 2.166(In/Hr)
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 22.569 21.94 1.985
2 28.626 18.41 2.166
Largest stream flow has longer or shorter time of concentration
Qp = 28.626 + sum of
Qa Tb/Ta
22.569 * 0.839 = 18.944
Qp = 47.570

Total of 2 streams to confluence:
Flow rates before confluence point:

22.569 28.626
Area of streams before confluence:
13.500 15.100
Results of confluence:
Total flow rate = 47 .570(CFS)
Time of concentration = 18.413 min.
Effective stream area after confluence = 28.600(Ac.)

Process from Point/Station 106.000 to Point/Station 109.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1509.000(Ft.)
Downstream point/station elevation = 1507.000(Ft.)

Pipe length = 675.00(Ft.) Manning®"s N = 0.013

No. of pipes = 1 Required pipe flow = 47 .570(CFS)
Nearest computed pipe diameter = 39.00(In.)
Calculated individual pipe flow = 47 .570(CFS)
Normal flow depth in pipe = 34.59(In.)

Flow top width inside pipe = 24.69(In.)

Critical Depth = 26.42(In.)

Pipe flow velocity = 6.12(Ft/s)

Travel time through pipe = 1.84 min.

Time of concentration (TC) = 20.25 min.

Process from Point/Station 106.000 to Point/Station 109.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 28.600(Ac.)
Runoff from this stream = 47 .570(CFS)
Time of concentration = 20.25 min.
Rainfall intensity = 2.065(In/Hr)

B L e o e
107.000 to Point/Station

Process from Point/Station
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1522.000(Ft.)

Bottom (of initial area) elevation = 1516.000(Ft.)

Difference in elevation = 6.000(Ft.)
Slope = 0.00600 s(percent)= 0.60

TC = k(0.300)*[(length”"3)/(elevation change)]"0.2
Initial area time of concentration = 13.228 min.

Rainfall intensity =
COMMERCIAL subarea type
Runoff Coefficient = 0.874

2.556(In/Hr) for a

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

100.0 year storm

RI index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 19.429(CFS)

Total initial stream area = 8.700(Ac.)

Pervious area fraction = 0.100

Process from Point/Station

108.000 to Point/Station

**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1516.000(Ft.)
End of street segment elevation = 1512.000(Ft.)

Length of street segment =  765.000(Ft.)

Height of curb above gutter flowline = 6.0(CIn.)

Width of half street (curb to crown) = 22_.000(Ft.)
Distance from crown to crossfall grade break 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.025

Gutter width = 2.000(Ft.)
Gutter hike from flowline = 2.000(In.)
Manning®s N in gutter = 0.0150

Manning®s N from gutter to grade break = 0.0150

Manning®s N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street
Depth of flow = 0.609(Ft.), Average velocity

Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.
Distance that curb overflow reaches into property =
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 22.000(Ft.)

Flow velocity = 2.68(Ft/s)

Travel time = 4.76 min. TC = 17.99
Adding area flow to street

min.

32.865(CFS)
2.677(Ft/s)

4.37(Ft.)

108.000



COMMERCIAL subarea type
Runoff Coefficient = 0.871

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.191(In/Hr) for a  100.0 year storm
Subarea runoff = 26.719(CFS) for 14.000(Ac.)

Total runoff = 46.148(CFS) Total area = 22.700(Ac.)
Street flow at end of street = 46.148(CFS)

Half street flow at end of street = 23.074(CFS)

Depth of flow = 0.669(Ft.), Average velocity = 2.963(Ft/s)

Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.
Distance that curb overflow reaches into property = 6
Flow width (from curb towards crown)= 22.000(Ft.)

B e e o S O

Process from Point/Station 108.000 to Point/Station
**** CONFLUENCE OF MINOR STREAMS ****

_76(Ft.)

109.000

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 22.700(Ac.)

Runoff from this stream = 46.148(CFS)

Time of concentration = 17.99 min.

Rainfall intensity = 2.191(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)

1 47.570 20.25 2.065
2 46.148 17.99 2.191
Largest stream flow has longer time of concentration
Qp = 47.570 + sum of

Qb la/lb

46.148 * 0.943 = 43.496
Qp = 91.067

Total of 2 streams to confluence:
Flow rates before confluence point:

47570 46.148
Area of streams before confluence:

28.600 22.700

Results of confluence:
Total flow rate = 91.067(CFS)
Time of concentration = 20.252 min.
Effective stream area after confluence = 51.300(Ac.)

Process from Point/Station 109.000 to Point/Station

7

112.000

**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1507.000(Ft.)
Downstream point/station elevation = 1505.000(Ft.)

Pipe length = 444 _00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 91.067(CFS)
Nearest computed pipe diameter = 48.00(In.)
Calculated individual pipe flow = 91.067(CFS)
Normal flow depth in pipe = 37.13(In.)

Flow top width inside pipe = 40.19(In.)

Critical Depth = 34.69(In.)

Pipe flow velocity = 8.73(Ft/s)

Travel time through pipe = 0.85 min.

Time of concentration (TC) = 21.10 min.

Process from Point/Station 109.000 to Point/Sta
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 51.300(Ac.)
Runoff from this stream = 91.067(CFS)
Time of concentration = 21.10 min.
Rainfall intensity = 2.024(In/Hr)

to Point/Station 111

Process from Point/Station 110.000
**%% INITIAL AREA EVALUATION ****

Initial area flow distance = 665.000(Ft.)

Top (of initial area) elevation = 1517.000(Ft.)

Bottom (of initial area) elevation = 1514.000(Ft.)

Difference in elevation = 3.000(Ft.)

Slope = 0.00451 s(percent)= 0.45

TC = k(0.300)*[(1ength”"3)/(elevation change)]~0.2

Initial area time of concentration = 11.896 min.

Rainfall intensity = 2.695(In/Hr) for a  100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.875

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 16.032(CFS)

Total initial stream area = 6.800(Ac.)

Pervious area fraction = 0.100

Process from Point/Station 111.000 to Point/Station 112.000

**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****




Top of street segment elevation = 1514.000(Ft.)
End of street segment elevation = 1510.000(Ft.)

Length of street segment =  730.000(Ft.)

Height of curb above gutter flowline = 6.0(CIn.)

Width of half street (curb to crown) = 22.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.025

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning®s N in gutter = 0.0150
Manning®"s N from gutter to grade break = 0.0150

Manning®s N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 23.034(CFS)
Depth of flow = 0.550(Ft.), Average velocity = 2.479(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 1.98(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 21.142(Ft.)

Flow velocity = 2.48(Ft/s)

Travel time = 4.91 min. TC = 16.80 min.
Adding area flow to street

COMMERCIAL subarea type

Runoff Coefficient = 0.872

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.268(In/Hr) for a  100.0 year storm
Subarea runoff = 13.834(CFS) for 7.000(Ac.)

Total runoff = 29.866(CFS) Total area = 13.800(Ac.)
Street flow at end of street = 29.866(CFS)

Half street flow at end of street = 14.933(CFS)

Depth of flow = 0.590(Ft.), Average velocity = 2.642(Ft/s)

Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 3.61(Ft.)
Flow width (from curb towards crown)= 22.000(Ft.)

om Point/Station 111.000 to Point/Station 112.000

Process fr

***%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 13.800(Ac.)

Runoff from this stream = 29.866(CFS)

Time of concentration = 16.80 min.

Rainfall intensity = 2.268(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity

No. (CFS) (min) (In/Hr)

1 91.067 21.10 2.024
2 29.866 16.80 2.268
Largest stream flow has longer time of concentration
Qp = 91.067 + sum of

Qb la/lb

29.866 * 0.892 = 26.652
Qp = 117.719

Total of 2 streams to confluence:
Flow rates before confluence point:

91.067 29.866
Area of streams before confluence:
51.300 13.800
Results of confluence:
Total flow rate = 117.719(CFS)
Time of concentration = 21.100 min.
Effective stream area after confluence = 65.100(Ac.)

Process from Point/Station 112.000 to Point

/Station

**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
Upstream point/station elevation = 1505.000(Ft.)
Downstream point/station elevation = 1503.000(Ft.)
Pipe length =  885.00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 117.719(CFS)
Nearest computed pipe diameter = 60.00(In.)
Calculated individual pipe flow = 117.719(CFS)
Normal flow depth in pipe = 46.69(In.)

Flow top width inside pipe = 49.86(In.)

Critical Depth = 37.17(In.)

Pipe flow velocity = 7.18(Ft/s)

Travel time through pipe = 2.06 min.

Time of concentration (TC) = 23.16 min.

Process from Point/Station 112.000 to Point/Station 116.000
**** CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:

In Main Stream number: 1

Stream flow area = 65.100(Ac.)

Runoff from this stream = 117.719(CFS)

Time of concentration =  23.16 min.

Rainfall intensity = 1.932(In/Hr)

Program is now starting with Main Stream No. 2

Process from Point/Station 113.000 to Point/Station 116.000
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**x*% INITIAL AREA EVALUATION ****

Initial area flow distance = 870.000(Ft.)

Top (of initial area) elevation = 1514.000(Ft.)

Bottom (of initial area) elevation = 1510.000(Ft.)

Difference in elevation = 4_000(Ft.)

Slope = 0.00460 s(percent)= 0.46

TC = k(0.300)*[(length”"3)/(elevation change)]"0.2

Initial area time of concentration = 13.195 min.

Rainfall intensity = 2.559(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.874

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 13.416(CFS)

Total initial stream area = 6.000(Ac.)

Pervious area fraction = 0.100

Process from Point/Station 113.000 to Point
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 6.000(Ac.)
Runoff from this stream = 13.416(CFS)
Time of concentration = 13.20 min.
Rainfall intensity = 2.559(In/Hr)

B B
Process from Point/Station 114.000 to Point/Station 115.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 682.000(Ft.)

Top (of initial area) elevation = 1514.000(Ft.)

Bottom (of initial area) elevation = 1511.000(Ft.)

Difference in elevation = 3.000(Ft.)

Slope = 0.00440 s(percent)= 0.44

TC = k(0.300)*[(length”"3)/(elevation change)]"0.2

Initial area time of concentration = 12.077 min.

Rainfall intensity = 2.675(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.875

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

R1 index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 8.188(CFS)

Total initial stream area = 3.500(Ac.)
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Pervious area fraction = 0.100

Process from Point/Station 115.000 to Point/Station 116.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1511.000(Ft.)
End of street segment elevation = 1508.000(Ft.)

Length of street segment =  465.000(Ft.)

Height of curb above gutter flowline = 6.0(CIn.)

Width of half street (curb to crown) = 22.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.025

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning®s N in gutter = 0.0150
Manning®s N from gutter to grade break = 0.0150

Manning®s N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 12.713(CFS)
Depth of flow = 0.446(Ft.), Average velocity = 2.374(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 15.971(Ft.)

Flow velocity = 2.37(Ft/s)

Travel time = 3.26 min. TC = 15.34 min.
Adding area flow to street

COMMERCIAL subarea type

Runoff Coefficient = 0.872

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.373(In/Hr) for a  100.0 year storm
Subarea runoff = 8.903(CFS) for 4.300(Ac.)

Total runoff = 17.091(CFS) Total area = 7.800(Ac.)
Street flow at end of street = 17.091(CFS)

Half street flow at end of street = 8.545(CFS)

Depth of flow = 0.486(Ft.), Average velocity = 2.551(Ft/s)

Flow width (from curb towards crown)= 17.952(Ft.)

Process from Point/Station 115.000 to Point.
**** CONFLUENCE OF MINOR STREAMS ****

/Station

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 7.800(Ac.)
Runoff from this stream = 17.091(CFS)
Time of concentration = 15.34 min.
Rainfall intensity = 2.373(In/Hr)
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Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 13.416 13.20 2.559
2 17.091 15.34 2.373
Largest stream flow has longer time of concentration
Qp = 17.091 + sum of
Qb la/1b
13.416 * 0.927 = 12.443
Qp = 29.534

Total of 2 streams to confluence:
Flow rates before confluence point:

13.416 17.091
Area of streams before confluence:
6.000 7.800

Results of confluence:
Total flow rate = 29.534(CFS)
Time of concentration = 15.341 min.

Effective stream area after confluence = 13.800(Ac.)

on 115.000
STREAMS ****

Process from Point/Stati
**** CONFLUENCE OF MAIN

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 13.800(Ac.)

Runoff from this stream = 29.534(CFS)

Time of concentration = 15.34 min.

Rainfall intensity = 2.373(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 117.719 23.16 1.932
2 29.534 15.34 2.373
Largest stream flow has longer time of concentration
Qp = 117.719 + sum of
Qb la/lb
29.534 * 0.814 = 24.039
Qp = 141.758

Total of 2 main streams to confluence:
Flow rates before confluence point:

117.719 29.534
Area of streams before confluence:
65.100 13.800
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Results of confluence:
Total flow rate = 141.758(CFS)
Time of concentration = 23.156 min.

Effective stream area after confluence = 78.900(Ac.)

Process from Point/Station 115.000 to Point/Station
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 78.900(Ac.)

Runoff from this stream = 141.758(CFS)

Time of concentration =  23.16 min.

Rainfall intensity = 1.932(In/Hr)

Process from Point/Station 117.000 to Point/Station 118.000
**x% INITIAL AREA EVALUATION ****

Initial area flow distance = 440.000(Ft.)

Top (of initial area) elevation = 1515.000(Ft.)

Bottom (of initial area) elevation = 1513.000(Ft.)

Difference in elevation = 2.000(Ft.)

Slope = 0.00455 s(percent)= 0.45

TC = k(0.300)*[(1ength”"3)/(elevation change)]~0.2

Initial area time of concentration = 10.069 min.

Rainfall intensity = 2.929(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.876

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 17.198(CFS)

Total initial stream area = 6.700(Ac.)
Pervious area fraction = 0.100
Process from Point/Station 118.000 to Point/Station 119.000

**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1513.000(Ft.)
End of street segment elevation = 1510.000(Ft.)

Length of street segment =  550.000(Ft.)
Height of curb above gutter flowline = 6.0(CIn.)
Width of half street (curb to crown) = 22.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
14



Slope from curb to property line (v/hz) = 0.025
Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)

Manning®s N in gutter = 0.0150

Manning®s N from gutter to grade break = 0.0150

Manning®s N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 24.728(CFS)
Depth of flow = 0.562(Ft.), Average velocity = 2.499(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 2_.49(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 21.778(Ft.)

Flow velocity = 2.50(Ft/s)

Travel time = 3.67 min. TC = 13.74 min.
Adding area flow to street

COMMERCIAL subarea type

Runoff Coefficient = 0.873

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

R1 index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.508(In/Hr) for a 100.0 year storm
Subarea runoff = 14.896(CFS) for 6.800(Ac.)

Total runoff = 32.095(CFS) Total area = 13.500(Ac.)
Street flow at end of street = 32.095(CFS)

Half street flow at end of street = 16.047(CFS)

Depth of flow = 0.602(Ft.), Average velocity = 2.697(Ft/s)

Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 4.08(Ft.)
Flow width (from curb towards crown)= 22.000(Ft.)

B I o I o o o a2 o I o o o
Process from Point/Station 119.000 to Point/Station 116.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1505.000(Ft.)
Downstream point/station elevation = 1503.000(Ft.)

Pipe length =  700.00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 32.095(CFS)
Nearest computed pipe diameter = 36.00(In.)
Calculated individual pipe flow = 32.095(CFS)
Normal flow depth in pipe = 26.72(In.)

Flow top width inside pipe = 31.49(In.)

Critical Depth = 22.05(In.)

Pipe flow velocity = 5.71(Ft/s)

Travel time through pipe = 2.04 min.

Time of concentration (TC) = 15.78 min.

Process from Point/Station 119.000 to Point/Station 116.000

**** CONFLUENCE OF MINOR STREAMS ****

15

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 13.500(Ac.)
Runoff from this stream = 32.095(CFS)
Time of concentration = 15.78 min.
Rainfall intensity = 2.340(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 141.758 23.16 1.932
2 32.095 15.78 2.340
Largest stream flow has longer time of concentration
Qp = 141.758 + sum of
Qb la/lb
32.095 * 0.826 = 26.495
Qp = 168.253

Total of 2 streams to confluence:
Flow rates before confluence point:

141.758 32.095
Area of streams before confluence:
78.900 13.500
Results of confluence:
Total flow rate = 168.253(CFS)
Time of concentration = 23.156 min.
Effective stream area after confluence = 92.400(Ac.)

B s B s o T s o S B o T o o o S B i o o O
Process from Point/Station 116.000 to Point/Station 120.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1503.000(Ft.)
Downstream point/station elevation = 1499.000(Ft.)

Pipe length = 557.00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 168.253(CFS)
Nearest computed pipe diameter = 54.00(In.)
Calculated individual pipe flow = 168.253(CFS)
Normal flow depth in pipe = 44.72(In.)

Flow top width inside pipe = 40.75(CIn.)

Critical Depth = 45.35(In.)

Pipe flow velocity = 11.94(Ft/s)

Travel time through pipe = 0.78 min.

Time of concentration (TC) = 23.93 min.

Process from Point/Station 116.000 to Point/Station 120.000

**** SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Runoff Coefficient = 0.868
Decimal fraction soil group A = 0.000
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Decimal fraction soil group B 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 23.93 min.

Rainfall intensity = 1.900(In/Hr) for a 100.0 year storm
Subarea runoff = 10.390(CFS) for 6.300(Ac.)

Total runoff = 178.643(CFS) Total area = 98.700(Ac.)

B e o
Process from Point/Station 120.000 to Point/Station 121.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1499.000(Ft.)
Downstream point/station elevation = 1497.000(Ft.)

Pipe length = 617.00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 178.643(CFS)

Nearest computed pipe diameter = 63.00(In.)

Calculated individual pipe flow = 178.643(CFS)

Normal flow depth in pipe = 55.88(In.)

Flow top width inside pipe = 39.91(In.)

Critical Depth = 45.43(In.)

Pipe flow velocity = 8.81(Ft/s)

Travel time through pipe = 1.17 min.

Time of concentration (TC) = 25.10 min.

Process from Point/Station 120.000 to Point/Sta 121.000
**** SUBAREA FLOW ADDITION ****

SINGLE FAMILY (1/4 Acre Lot)

Runoff Coefficient = 0.738

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

R1 index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Time of concentration = 25.10 min.

Rainfall intensity = 1.855(In/Hr) for a 100.0 year storm
Subarea runoff = 44 .065(CFS) for 32.200(Ac.)

Total runoff = 222.708(CFS) Total area = 130.900(Ac.)
Process from Point/Station 121.000 to Point/Station 122.000

**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1497.000(Ft.)
Downstream point/station elevation = 1491.000(Ft.)

Pipe length = 1240.00(Ft.) Manning®s N = 0.013
No. of pipes = 1 Required pipe flow = 222.708(CFS)
Nearest computed pipe diameter = 66.00(In.)
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Calculated individual pipe flow = 222.708(CFS)
Normal flow depth in pipe = 51.56(In.)

Flow top width inside pipe = 54.57(In.)
Critical Depth = 50.07(In.)

Pipe flow velocity = 11.19(Ft/s)

Travel time through pipe = 1.85 min.

Time of concentration (TC) = 26.95 min.

B o T o o T B B T o T o B B o o S S I
Process from Point/Station 121.000 to Point/Station 122.000
**** SUBAREA FLOW ADDITION ****

SINGLE FAMILY (1/4 Acre Lot)
Runoff Coefficient = 0.734

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 56.00

Pervious area fraction = 0.500; Impervious fraction = 0.500
Time of concentration = 26.95 min.

Rainfall intensity = 1.791(In/Hr) for a 100.0 year storm
Subarea runoff = 44 .680(CFS) for 34.000(Ac.)

Total runoff = 267 .389(CFS) Total area = 164.900(Ac.)
End of computations, total study area = 164.90 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.307
Area averaged Rl index number = 56.0
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Line M2 MDP Analysis
For Mission Pacific and Walmart
Page 12 of 19

Unit Hydrographs 2 Year, 24 Hour, Pre-Project for Mission
Pacific Site



Unit Hydrograph Analysis Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]

27.20 4.00 108.80
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 11/12/12 File: precond242.out STORM EVENT (YEAR) = 2.00

Area Averaged 2-Year Rainfall = 1.600(In)

Area Averaged 100-Year Rainfall = 4.000(1In)
++++++++
———————————————————————————————————————————————————————————————————————— Point rain (area averaged) = 1.600(In)

Areal adjustment factor = 99.99 %
Riverside County Synthetic Unit Hydrology Method Adjusted average point rain = 1.600(In)

RCFC & WCD Manual date - April 1978
Sub-Area Data:

Area(Ac.) Runoff Index Impervious %
Program License Serial Number 6269 27.200 86.00 0.000
Total Area Entered = 27.20(Ac.)
English (i b) Input Units Used
English Rainfall Data (Inches) Input Values Used R1 R1 Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-1 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
English Units used in output format 86.0 71.6 0.343 0.000 0.343 1.000 0.343
Sum (F) = 0.343
Area averaged mean soil loss (F) (In/Hr) = 0.343
Minimum soil loss rate ((In/Hr)) = 0.172
————————————————————————————————————————————————————————————————————— (for 24 hour storm duration)
2 Year, 24 Hour Storm Event Soil low loss rate (decimal) = 0.900
Mission Pacific Site e
HCOC Analysis - Pre-Project
Unit Hydrograph
———————————————————————————————————————————————————————————————————— VALLEY S-Curve
Drainage Area = 27.20(Ac.) = 0.043 Sqg- M.
Drainage Area for Depth-Area Areal Adjustment = 27.20(Ac.) = Unit Hydrograph Data
0.043 Sg. Mi. e
Length along longest watercourse = 2120.00(Ft.) Unit time period Time % of lag Distribution Unit Hydrograph
Length along longest watercourse measured to centroid = 1060.00(Ft.) (hrs) Graph % (CFS)
Length along longest watercourse = 0.402 ME.
Length along longest watercourse measured to centroid = 0.201 Mi. 1 0.083 71.008 10.884 2.983
Difference in elevation = 14.00(Ft.) 2 0.167 142.016 40.619 11.135
Slope along watercourse = 34.8679 Ft./Mi. 3 0.250 213.024 22.803 6.251
Average Manning®s "N* = 0.025 4 0.333 284.031 8.919 2.445
Lag time = 0.117 Hr. 5 0.417 355.039 5.422 1.486
Lag time = 7.04 Min. 6 0.500 426.047 3.579 0.981
25% of lag time = 1.76 Min. 7 0.583 497 .055 2.412 0.661
40% of lag time = 2.82 Min. 8 0.667 568.063 1.868 0.512
uUnit time = 5.00 Min. 9 0.750 639.071 1.315 0.360
Duration of storm = 24 Hour(s) 10 0.833 710.079 0.921 0.253
User Entered Base Flow = 0.00(CFS) 11 0.917 781.086 0.713 0.196
12 1.000 852.094 0.544 0.149
2 YEAR Area rainfall data: Sum = 100.000  Sum= 27.413
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
27.20 1.60 43.52 The following loss rate calculations reflect use of the minimum calculated
loss
100 YEAR Area rainfall data: rate subtracted from the Storm Rain to produce the maximum Effective Rain
value



Unit Time Pattern
(Hr.) Percent
1 0.08 0.07
2 0.17 0.07
3 0.25 0.07
4 0.33 0.10
5 0.42 0.10
6 0.50 0.10
7 0.58 0.10
8 0.67 0.10
9 0.75 0.10
10 0.83 0.13
11 0.92 0.13
12 1.00 0.13
13 1.08 0.10
14  1.17 0.10
15 1.25 0.10
16 1.33 0.10
17 1.42 0.10
18 1.50 0.10
19 1.58 0.10
20 1.67 0.10
21 1.75 0.10
22 1.83 0.13
23 1.92 0.13
24 2.00 0.13
25 2.08 0.13
26 2.17 0.13
27 2.25 0.13
28 2.33 0.13
29 2.42 0.13
30 2.50 0.13
31 2.58 0.17
32  2.67 0.17
33 2.75 0.17
34 2.83 0.17
35 2.92 0.17
36 3.00 0.17
37 3.08 0.17
38 3.17 0.17
39 3.25 0.17
40  3.33 0.17
41 3.42 0.17
42 3.50 0.17
43  3.58 0.17
44 3.67 0.17
45  3.75 0.17
46  3.83 0.20
47  3.92 0.20
48  4.00 0.20
49 4.08 0.20
50 4.17 0.20
51 4.25 0.20
52 4.33 0.23
53 4.42 0.23

[ejejojoNoooNoNooNoolojooNoNolooNooNojoo o oo oNoooNooNojlo o oo oo oNoo o oNoo o oNoNoNoNo)

Storm Rain
(In/Hr)
.013
.013
.013
.019
.019
.019
.019
.019
.019
.026
.026
.026
.019
.019
.019
.019
.019
.019
.019
.019
.019
.026
.026
.026
.026
.026
.026
.026
.026
.026
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.038
.038
.038
.038
.038
.038
.045
.045
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[elejojoNooooNooNoolojooNoNolooNooNojo oo oo o oooN oo oo fooNo oo oNoo o oNoo o oNooNoNo)

Loss rate(In./Hr)
Max
.608)
.606)
.604)
.601)
.599)
.597)
.594)
.592)
-590)
.587)
.585)
.583)
.580)
.578)
.576)
.573)
.571)
.569)
.567)
.564)
.562)
.560)
.558)
.555)
.553)
.551)
.549)
.546)
.544)
.542)
.540)
.537)
.535)
.533)
.531)
.529)
.526)
.524)
.522)
.520)
.518)
.516)
.513)
.511)
.509)
.507)
.505)
.503)
.501)
.498)
.496)
.494)
.492)

Low

[eNeoloNoNoloNoNoNoNooNoooj oo oloNofoNoofooN oo o oo oo oNolooNoNofoloNoNoN oo NooNoN oo oNoNo o)

.012
.012
.012
.017
.017
.017
.017
.017
.017
.023
.023
.023
.017
.017
.017
.017
.017
.017
.017
.017
.017
.023
.023
.023
.023
.023
.023
.023
.023
.023
.029
.029
.029
-029
-029
.029
.029
.029
.029
.029
.029
.029
.029
.029
-029
.035
.035
.035
.035
.035
.035
.040
.040

Effective

(In/Hr)

[eNeoloNoNoloNoNoNoNooNooojooooNo oo ofoloNoj oo oo oo oNolooNoNofoloNoN o oo No oo oo oNoNo o)

.001
.001
.001
.002
.002
.002
.002
.002
.002
.003
.003
.003
.002
.002
.002
.002
.002
.002
.002
.002
.002
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.004
.004
.004
.004
.004
.004
.004
.004

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
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.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08

17

.25
.33

42

.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08

[ejeoNoNojcooNojooloNoojo oo ooNeojooojooN oo oo oo ooJooJo o folo oo ooNooNoNofoo oo o oo oo

.23
.23
.23
.23
.27
.27
.27
.20
.20
.20
.23
.23
.23
.27
.27
.27
.27
.27
.27
.30
.30
.30
.30
.30
.30
.33
.33
.33
.33
.33
.33
.33
.33
.33
.37

.37
.40
.40
.40
.43
.43
.43
.50
.50

.50
.50
.50
.53
.53
.53
.57
.57
.57
.63

[eNeloNoNoooNoNooooooooNolojoooNojoNoofooNo oo oo oNoo o oo oNolooN oo oo ool oo oNoNoNoNoNe)

.045
.045
.045
.045
.051
.051
.051
.038
.038
.038
.045
.045
.045
.051
.051
.051
.051
.051
.051
.058
.058
.058
.058
.058
.058
.064
.064
.064
.064
.064
.064
.064
.064
.064
.070
.070
.070
.077
.077
.077
.083
.083
.083
.096
.096
.096
.096
-096
.096
.102
.102
.102
.109
.109
.109
.122
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[elejojoNoooNoNooooNojoooNolojoooNojoNooNooNo oo oo o oo oo oo olooN oo oNo oo oo oo oNoNoNe)

.490)
.488)
.486)
.484)
.482)
.480)
.477)
.475)
.473)
.471)
.469)
.467)
.465)
.463)
.461)
.459)
.457)
.455)
.453)
.451)
.449)
.447)
.445)
.443)
.441)
.439)
.437)
.435)
.433)
.431)
.429)
.427)
.425)
.423)
.421)
.419)
.417)
.416)
.414)
.412)
.410)
.408)
.406)
.404)
.402)
.400)
.399)
.397)
.395)
.393)
.391)
.389)
.387)
.386)
.384)
.382)

[ejeoloNoNolooNoNoooNooNoj oo ooNoojoofooN oo oo oo oo oNoloN oo foloNoNoNooNo o ool ofooNoNoNoNoNoNa]

.040
.040
.040
.040
.046
.046
.046
.035
.035
.035
.040
.040
.040
.046
.046
.046
.046
.046
.046
.052
.052
.052
.052
.052
.052
.058
.058
.058
.058
.058
.058
.058
.058
.058
.063
.063
.063
.069
.069
.069
.075
.075
.075
.086
.086
.086
.086
.086
.086
.092
.092
.092
.098
.098
.098
.109

[ejoloNoNolooNoNooloNoloo oo ooNoojoofoo o oo ooNoJ oo oNoloN oo foloNoN oo oo o oNoNofooNoNoNoNoNoNa]

.004
.004
.004
.004
.005
.005
.005
.004
.004
.004
.004
.004
.004
.005
.005
.005
.005
.005
.005
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.007
.007
.007
.008
.008
.008
.008
.008
.008
.010
.010
.010
.010
.010
.010
.010
.010
.010
.011
.011
.011
.012



110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
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.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
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.63
.63
.67
.67
.67
.70
.70
.70
.73
.73
.73
.50
.50
.50
.50
.50
.50
.67
.67
.67
.67
.67
.67
.63
.63
.63
.63
.63
.63
.57
.57
.57
.60
.60
.60
.83
.83
.83
.87
.87
.87
.93
.93
.93
.97

.97
.13
.13
.13
.13
.13
.13
.77
.77

[eNejoNoNoooNoNooooojoooN oo oooNojooofooNo oo oo oNoo oo oo ololoNoNooNo ool oo oN ol oo o N o)

.122
.122
.128
.128
.128
.134
.134
.134
.141
.141
.141
.096
.096
.096
.096
-096
-096
.128
.128
.128
.128
.128
.128
.122
.122

122

.122
.122
.122
-109
.109
.109

115

.115
.115
.160
-160
-160
.166
.166
.166
.179
.179
.179
.186
.186
.186
.218
.218
.218
.218
.218
.218
.147
.147
.147

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elelojoNoooNoNooooNojoooN oo oooNojoN o ofooN o oo oo o oo o oo oNololoN oo oo ool oo oo oo o Ne)

.380)
.378)
.377)
.375)
.373)
.371)
.369)
.368)
.366)
.364)
.362)
.361)
.359)
.357)
.355)
.354)
.352)
.350)
.348)
.347)
.345)
.343)
.342)
.340)
.338)
.337)
.335)
.333)
.332)
.330)
.328)
.327)
.325)
.324)
.322)
.320)
.319)
.317)
.316)
.314)
.312)
.311)
.309)
.308)
.306)
.305)
.303)
.301)
.300)
.298)
.297)
.295)
.294)
.292)
.291)
.289)

[ejoNoNoNolooNoNooloNoooj oo ooNoojoolooN o oo o oNooN oo oo oo foloNoN oo oNo o oNoNofooNoN o oo NoNa]

.109
.109
.115
.115
.115
121
.121
.121
.127
.127
.127
.086
.086
.086
.086
.086
.086
-115
.115
.115
.115
.115
.115
.109
.109
.109
-109
-109
-109
.098
.098
.098
.104
.104
.104

.144
.144
.150
.150
.150
.161
.161
.161
.167
.167
.167
-196
.196
.196
.196
.196
.196
.132
.132
.132

[ejoloNojolooNoNooloNoooJ oo ooNoojoofoo oo oo oo oo oNoloN oo foloNoNoN o oo o oNoNo oo NoN o oo NoNa]

.012
.012
.013
.013
.013
.013
.013
.013
.014
.014
.014
.010
.010
.010
.010
.010
.010
.013
.013
.013
.013
.013
.013
.012
.012
.012
.012
.012
.012
.011
.011
.011
.012
.012
.012
.016
.016
.016
.017
.017
.017
.018
.018
.018
.019
.019
.019
.022
.022
.022
.022
.022
.022
.015
.015
.015

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67

.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42

[ejeoNoNojcooNojooloNoojo oo ooNeojooojooN oo oo oo ooJooJo o folo oo ooNooNoNofoo oo o oo oo

[eNeloNoNoooNoNooooooooNolojoooNojoNoofooNo oo oo oNoo o oo oNolooN oo oo ool oo oNoNoNoNoNe)

.147
.147
.147
.173
.173
.173
.166
.166
.166
.166
.166
.166
.160
.160
.160
.154
.154
.154
.147
.147
.147
.122
.122
.122
.122

122

.122
.026
.026
.026
.026
.026
.026
.019
.019
.019
.019
.019
.019
.032
.032
.032
.032
.032
.032
.032
.032
.032
.026
.026
.026
.026
.026
.026
.026
.026

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elejojoNoooNoNooooNojoooNolojoooNojoNooNooNo oo oo o oo oo oo olooN oo oNo oo oo oo oNoNoNe)

.288)
.286)
.285)
.284)
.282)
.281)
.279)
.278)
.276)
.275)
.274)
.272)
.271)
.269)
.268)
.267)
.265)
.264)
.263)
.261)
.260)
.259)
.257)
.256)
.255)
.253)
.252)
.251)
.249)
.248)
.247)
.246)
.244)
.243)
.242)
.241)
.239)
.238)
.237)
.236)
.235)
.233)
.232)
.231)
.230)
.229)
.228)
.227)
.225)
.224)
.223)
.222)
.221)
.220)
.219)
.218)

[ejeoloNoNolooNoNoooNooNoj oo ooNoojoofooN oo oo oo oo oNoloN oo foloNoNoNooNo o ool ofooNoNoNoNoNoNa]

.132
.132
.132
.156
.156
.156
-150
.150
.150
.150
.150
.150
.144
.144
.144
.138
.138
.138
.132
.132
.132
.109
.109
.109
.109
.109
-109
.023
.023
.023
.023
.023
.023
.017
.017
.017
.017
.017
.017
.029
.029
.029
.029
.029
.029
.029
.029
-029
.023
.023
.023
.023
.023
.023
.023
.023

[ejoloNoNolooNoNooloNoloo oo ooNoojoofoo o oo ooNoJ oo oNoloN oo foloNoN oo oo o oNoNofooNoNoNoNoNoNa]

.015
.015
.015
.017
.017
.017
.017
.017
.017
.017
.017
.017
.016
.016
.016
.015
.015
.015
.015
.015
.015
.012
.012
.012
.012
.012
.012
.003
.003
.003
.003
.003
.003
.002
.002
.002
.002
.002
.002
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003



222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277

.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08

[ejeojoNojecooNojoooNeojo oo ooNeojoooooNooNooecJoooJooNo o foloNooNooNooNoNofoo oo o oo o o]

[eNejoNoNoooNoNooooojoooN oo oooNojooofooNo oo oo oNoo oo oo ololoNoNooNo ool oo oN ol oo o N o)

.026
.019
.019
.019
.013
.013
.013
.019
.019
.019
.026
.026
.026
.019
.019
.019
.013
.013
.013
.019
.019
.019
.019
.019
.019
.019
.019
.019
.013
.013
.013
.019
.019
.019
.013
.013
.013
.019
.019
.019
.013
.013
.013
.019
.019
.019
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elelojoNoooNoNooooNojoooN oo oooNojoN o ofooN o oo oo o oo o oo oNololoN oo oo ool oo oo oo o Ne)

.217)
.216)
.215)
.214)
.213)
.212)
.211)
.210)
.209)
.208)
.207)
.206)
.205)
.204)
.203)
.202)
.201)
.200)
.199)
.198)
.197)
.197)
.196)
.195)
.194)
.193)
.192)
.192)
.191)
.190)
.189)
.189)
.188)
.187)
.186)
.186)
.185)
.184)
.184)
.183)
.182)
.182)
.181)
.181)
.180)
.179)
.179)
.178)
.178)
.177)
.177)
.176)
.176)
.175)
.175)
.175)

[ejoNoNoNolooNoNooloNoooj oo ooNoojoolooN o oo o oNooN oo oo oo foloNoN oo oNo o oNoNofooNoN o oo NoNa]

.023
.017
.017
.017
.012
.012
.012
.017
.017
.017
.023
.023
.023
.017
.017
.017
.012
.012
.012
.017
.017
.017
.017
.017
.017
.017
.017
.017
.012
.012
.012
.017
.017
.017
.012
.012
.012
.017
.017
.017
.012
.012
.012
.017
.017
.017
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012

[ejoloNojolooNoNooloNoooJ oo ooNoojoofoo oo oo oo oo oNoloN oo foloNoNoN o oo o oNoNo oo NoN o oo NoNa]

.003
.002
.002
.002
.001
.001
.001
.002
.002
.002
.003
.003
.003
.002
.002
.002
.001
.001
.001
.002
.002
.002
.002
.002
.002
.002
.002
.002
.001
.001
.001
.002
.002
.002
.001
.001
.001
.002
.002
.002
.001
.001
.001
.002
.002
.002
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

278
279
280
281
282
283
284
285
286
287
288

23.17 0.07 0.013 ( 0.174) 0.012 0.001
23.25 0.07 0.013 ( 0.174) 0.012 0.001
23.33 0.07 0.013 ( 0.173) 0.012 0.001
23.42 0.07 0.013 ( 0.173) 0.012 0.001
23.50 0.07 0.013 ( 0.173) 0.012 0.001
23.58 0.07 0.013 (C 0.173) 0.012 0.001
23.67 0.07 0.013 (C 0.172) 0.012 0.001
23.75 0.07 0.013 ( 0.172) 0.012 0.001
23.83 0.07 0.013 ( 0.172) 0.012 0.001
23.92 0.07 0.013 ( 0.172) 0.012 0.001
24.00 0.07 0.013 ( 0.172) 0.012 0.001
(Loss Rate Not Used)
Sum = 100.0 Sum = -9
Flood volume = Effective rainfall 0.16(In)
times area 27.2(Ac.)/L(n)/(Ft)] = 0.4(Ac.Ft)
Total soil loss = 1.44(In)
Total soil loss = 3.264(Ac.Ft)
Total rainfall = 1.60(In)
Flood volume = 15796.9 Cubic Feet
Total soil loss = 142172.3 Cubic Feet
Peak flow rate of this hydrograph = 0.590(CFS)
24 - HOUR STORM
Runoff Hydrograph
Hydrograph in 5 Minute intervals ((CFS))
Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 10.0

0+ 5
0+10
0+15
0+20
0+25
0+30
0+35
0+40
0+45
0+50
0+55
1+ 0
1+ 5
1+10
1+15
1+20
1+25
1+30
1+35
1+40
1+45
1+50
1+55
2+ 0

0.0000 0.00 Q
0.0002 0.02 Q
0.0003 0.03 Q
0.0005 0.03 Q
0.0008 0.04 Q
0.0011 0.05 Q
0.0015 0.05 Q
0.0018 0.05 Q
0.0022 0.05 Q
0.0025 0.05 Q
0.0029 0.06 Q
0.0034 0.07 Q
0.0038 0.07 Q
0.0042 0.06 Q
0.0046 0.06 Q
0.0050 0.05 Q
0.0054 0.05 Q
0.0057 0.05 Q
0.0061 0.05 Q
0.0065 0.05 Q
0.0068 0.05 Q
0.0072 0.05 Q
0.0076 0.06 Q
0.0081 0.07 Q



2+ 5
2+10
2+15
2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ 0
4+ 5
4+10
4+15
4+20
4+25
4+30
4+35
4+40
4+45
4450
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5+35
5+40
5+45
5+50
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40

[ejeojoNojecooNojoooNofojo oo ooNoojo o oo o oo ooNeoJoooJoo oo folo oo ooNooNoN oo o oo o oo o o]

.0086
.0090
.0095
.0100
.0105
.0109
.0114
.0120
.0126
.0131
.0137
.0143
.0149
.0155
.0161
.0167
.0173
.0179
.0185
.0191
.0198
.0204
.0210
.0217
.0224
.0231
.0239
.0246
.0254
.0262
.0270
.0278
.0287
.0295
.0304
.0314
.0323
.0331
.0339
.0347
.0355
.0363
.0372
.0381
.0390
.0399
.0409
.0418
.0428
.0438
.0449
.0460
.0470
.0481
.0492
.0504

[eNejoloNoooNoNooooooooNolojoooNojoNoofooNoooN oo oNoo oo oo ololoN oo oo ool oo oo oo o Ne)

feYoleoFeloloFeoleoloFeoFeoloFoFeoPoloXooPooolooooooFoloooloPooXeoloolo]
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6+45
6+50
6+55
7+ 0
7+ 5
7+10
7+15
7+20
7+25
7+30
7+35
7+40
7+45
7+50
7+55
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ O
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ O
11+ 5
11+10
11+15
11+20

[ejeojoNojecooNojoooNoojooocooNoojo o oo oNoooooJo oo oo Jo o oo No o ooNeoNoNofoo oo o oo ol o]

.0515
.0527
.0539
.0551
.0563
.0575
.0587
.0599
.0612
.0625
.0638
.0652
.0666
.0681
.0696
.0711
.0727
.0743
.0761
.0778
.0796
.0814
.0832
.0851
.0870
.0889
.0909
.0929
.0950
.0971
.0993
.1016
.1039
.1063
.1087

1112

.1136
.1162
.1187
.1214
.1239
.1261
.1281
.1301
.1320
.1339
.1358
.1379
.1402
.1425
.1449
.1473
.1496
.1520
.1543
.1566

[eNejoNoNoooNoNooooojoooN oo oooNoloNoofooNoooN oo o oo oo oo ololoN oo oo ool oo oNoNoNoNoNe)
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11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ O
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ 0
14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
14+45
14+50
14+55
15+ 0
15+ 5
15+10
15+15
15+20
15+25
15+30
15+35
15+40
15+45
15+50
15+55
16+ 0

[ejeojoNojecooNojoooNofojo oo ooNoojo o oo o oo ooNeoJoooJoo oo folo oo ooNooNoN oo o oo o oo o o]

.1589
.1612
.1635
.1657
.1678
-1699
.1720
.1742
.1765
.1791
.1819
.1848
.1877
-1908
-1939
.1971
.2004
.2037
.2072
.2106
.2141
.2179
.2219
.2259
.2299
.2340
.2379
.2413
.2444
.2474
.2503
.2532
.2561
.2592
.2624
.2656
.2687
.2719
.2750
.2781
.2813
.2844
.2875
.2905
.2936
.2965
.2995
.3024
.3053
.3081
.3108
.3134
.3158
.3182
.3206
.3229

[eNejoloNoooNoNooooooooNolojoooNojoNoofooNoooN oo oNoo oo oo ololoN oo oo ool oo oo oo o Ne)

.34
.33
.33
.32
.31
.31
.31
.31
.33
.38
.41
.42
.43
.44
.45
.47
.48
.48
.50
.50
.51
.55
.57
.58
.59
.59
.57
.49
.45
.43
.43
.42
.42
.45
.46

.46
.46
.46
.46
.46
.45
.45
.44
.44

.43
.42
.41
.41
.40
.37
.35
.35
.34
.34
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16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ 0
17+ 5
17+10
17+15
17420
17425
17+30
17+35
17+40
17+45
17+50
17+55
18+ O
18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40
18+45
18+50
18+55
19+ 0
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19+45
19450
19+55
20+ O
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40

[ejeojoNojecooNojoooNoojooocooNoojo o oo oNoooooJo oo oo Jo o oo No o ooNeoNoNofoo oo o oo ol o]

.3250
.3264
.3274
.3282
.3289
.3295
-3300
.3305
.3310
.3314
.3318
.3321
.3325
-3330
-3336
.3341
.3347
.3353
.3359
.3365
.3371
.3377
.3382
.3387
-3392
.3397
.3402
.3407
.3412
.3417
.3421
.3426
.3430
.3433
.3436
.3439
.3442
.3445
.3449
.3452
.3457
.3461
.3465
.3469
.3473
.3477
.3480
.3483
.3486
.3489
.3492
.3496
.3499
.3503
.3506
.3510

o]
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20+45 0.3514 0.05 Q | | |
20+50 0.3517 0.05 Q | | |
20+55 0.3520 0.04 Q | | |
21+ 0 0.3523 0.04 Q | | |
21+ 5 0.3526 0.04 Q | | |
21+10 0.3529 0.05 Q | | |
21+15 0.3532 0.05 Q | | |
21+20 0.3536 0.05 Q | | |
21+25 0.3538 0.04 Q | | |
21+30 0.3541 0.04 Q | | |
21+35 0.3544 0.04 Q | | |
21+40 0.3547 0.05 Q | | |
21+45 0.3550 0.05 Q | | |
21+50 0.3554 0.05 Q | | |
21+55 0.3557 0.04 Q | | |
22+ 0 0.3559 0.04 Q | | |
22+ 5 0.3562 0.04 Q | | |
22+10 0.3565 0.05 Q | | |
22+15 0.3568 0.05 Q | | |
22+20 0.3572 0.05 Q | | |
22+25 0.3575 0.04 Q | | |
22+30 0.3577 0.04 Q | | |
22+35 0.3580 0.04 Q | | |
22+40 0.3582 0.04 Q | | |
22+45 0.3585 0.04 Q | | |
22+50 0.3587 0.04 Q | | |
22+55 0.3590 0.04 Q | | |
23+ 0 0.3592 0.04 Q | | |
23+ 5 0.3595 0.04 Q | | |
23+10 0.3597 0.04 Q | | |
23+15 0.3600 0.04 Q | | |
23+20 0.3602 0.04 Q | | |
23+25 0.3604 0.04 Q | | |
23+30 0.3607 0.04 Q | | |
23+35 0.3609 0.04 Q | | |
23+40 0.3612 0.04 Q | | |
23+45 0.3614 0.04 Q | | |
23+50 0.3617 0.04 Q | | |
23+55 0.3619 0.04 Q | | |
24+ 0 0.3621 0.04 Q | | |
24+ 5 0.3624 0.03 Q | | |
24+10 0.3625 0.02 Q | | |
24+15 0.3625 0.01 Q | | |
24+20 0.3626 0.01 Q | | |
24+25 0.3626 0.00 Q | | |
24+30 0.3626 0.00 Q | | |
24+35 0.3626 0.00 Q | | |
24+40 0.3626 0.00 Q | | |
24+45 0.3626 0.00 Q | | |
24+50 0.3626 0.00 Q | | |
24+55 0.3626 0.00 Q | | |
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Unit Hydrographs 2 Year, 24 Hour, Post-Project for Mission
Pacific Site



Unit Hydrograph Analysis Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]

27.20 4.00 108.80
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 11/12/12 File: postcond242.out STORM EVENT (YEAR) = 2.00

Area Averaged 2-Year Rainfall = 1.600(In)

Area Averaged 100-Year Rainfall = 4.000(1In)
++++++++
———————————————————————————————————————————————————————————————————————— Point rain (area averaged) = 1.600(In)

Areal adjustment factor = 99.99 %
Riverside County Synthetic Unit Hydrology Method Adjusted average point rain = 1.600(In)

RCFC & WCD Manual date - April 1978
Sub-Area Data:

Area(Ac.) Runoff Index Impervious %
Program License Serial Number 6269 27.200 56.00 0.670
Total Area Entered = 27.20(Ac.)
English (i b) Input Units Used
English Rainfall Data (Inches) Input Values Used R1 R1 Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-1 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
English Units used in output format 56.0 36.0 0.706 0.670 0.280 1.000 0.280
Sum (F) = 0.280
Area averaged mean soil loss (F) (In/Hr) = 0.280
Minimum soil loss rate ((In/Hr)) = 0.140
————————————————————————————————————————————————————————————————————— (for 24 hour storm duration)
2 Year, 24 Hour Storm Event Soil low loss rate (decimal) = 0.357
Mission Pacific Site Post-Project
HCOC Analysis
Unit Hydrograph
———————————————————————————————————————————————————————————————————— VALLEY S-Curve
Drainage Area = 27.20(Ac.) = 0.043 Sqg- M.
Drainage Area for Depth-Area Areal Adjustment = 27.20(Ac.) = Unit Hydrograph Data
0.043 Sg. Mi. e
Length along longest watercourse = 2120.00(Ft.) Unit time period Time % of lag Distribution Unit Hydrograph
Length along longest watercourse measured to centroid = 1060.00(Ft.) (hrs) Graph % (CFS)
Length along longest watercourse = 0.402 ME.
Length along longest watercourse measured to centroid = 0.201 Mi. 1 0.083 118.346 24.718 6.776
Difference in elevation = 14.00(Ft.) 2 0.167 236.693 48.764 13.368
Slope along watercourse = 34.8679 Ft./Mi. 3 0.250 355.039 13.456 3.689
Average Manning®s "N* = 0.015 4 0.333 473.386 6.109 1.675
Lag time = 0.070 Hr. 5 0.417 591.732 3.415 0.936
Lag time = 4.22 Min. 6 0.500 710.079 1.988 0.545
25% of lag time = 1.06 Min. 7 0.583 828.425 1.549 0.425
40% of lag time = 1.69 Min. Sum = 100.000  Sum= 27.413
unit time = 5.00 MEN. e
Duration of storm = 24 Hour(s)
User Entered Base Flow = 0.00(CFS)
The following loss rate calculations reflect use of the minimum calculated
2 YEAR Area rainfall data: loss
rate subtracted from the Storm Rain to produce the maximum Effective Rain
value
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
27.20 1.60 43.52 Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)
100 YEAR Area rainfall data: 1 0.08 0.07 0.013 ( 0.497) 0.005 0.008
2 0.17 0.07 0.013 ( 0.495) 0.005 0.008

1 2
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283 23.58 0.07 0.013 ( 0.141) 0.005 0.008
284 23.67 0.07 0.013 ( 0.141) 0.005 0.008
285 23.75 0.07 0.013 ( 0.141) 0.005 0.008
286 23.83 0.07 0.013 ( 0.140) 0.005 0.008
287 23.92 0.07 0.013 ( 0.140) 0.005 0.008
288 24.00 0.07 0.013 ( 0.140) 0.005 0.008
(Loss Rate Not Used)
Sum = 100.0 Sum = 12.3
Flood volume = Effective rainfall 1.03(In)
times area 27.2(Ac)/Ln)/(FE)] = 2.3(Ac.Ft)
Total soil loss = 0.57(In)
Total soil loss = 1.294(Ac.Ft)
Total rainfall = 1.60(In)
Flood volume = 101605.8 Cubic Feet
Total soil loss = 56363.4 Cubic Feet
Peak flow rate of this hydrograph = 3.830(CFS)
24 -HOUR STORM
Runoff Hydrograph
Hydrograph in 5 Minute intervals ((CFS))
Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5 10.0
0+ 5 0.0004 0.06 Q | | |
0+10 0.0015 0.17 Q | | |
0+15 0.0029 0.20 Q | | |
0+20 0.0045 0.24 Q | | |
0+25 0.0066 0.30 VQ | | |
0+30 0.0088 0.32 VQ | | |
0+35 0.0111 0.33 VQ | | |
0+40 0.0134 0.33 VQ | | |
0+45 0.0157 0.34 VQ | | |
0+50 0.0182 0.37 VQ | | |
0+55 0.0211 0.42 \VQ | | 1 |
1+ 0 0.0241 0.44 VQ | | |
1+ 5 0.0270 0.42 VQ | | |
1+10 0.0295 0.36 VQ | | |
1+15 0.0319 0.35 VQ | | |
1+20 0.0343 0.35 VQ | | |
1+25 0.0367 0.34 VQ | | |
1+30 0.0390 0.34 VQ | | |
1+35 0.0414 0.34 VQ | | |
1+40 0.0437 0.34 VQ | | |
1+45 0.0460 0.34 VQ | | |
1+50 0.0485 0.37 VQ | | |
1+55 0.0515 0.42 VQ | | |
2+ 0 0.0545 0.44 VQ | | |
2+ 5 0.0575 0.44 VQ | | |
2+10 0.0606 0.45 |Q | | |
2+15 0.0637 0.45 |Q | | |
2+20 0.0668 0.45 |Q | | |
2425 0.0699 0.45 |Q | | |
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Line M2 MDP Analysis
For Mission Pacific and Walmart
Page 14 of 19

Unit Hydrographs 2 Year, 24 Hour, Pre-Project for Walmart Site



Unit Hydrograph Analysis Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]

28.80 4.00 115.20
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 11/07/12 File: PreCond242.out STORM EVENT (YEAR) = 2.00

Area Averaged 2-Year Rainfall = 1.600(In)

Area Averaged 100-Year Rainfall = 4.000(1In)
++++++++
———————————————————————————————————————————————————————————————————————— Point rain (area averaged) = 1.600(In)

Areal adjustment factor = 99.99 %
Riverside County Synthetic Unit Hydrology Method Adjusted average point rain = 1.600(In)

RCFC & WCD Manual date - April 1978
Sub-Area Data:

Area(Ac.) Runoff Index Impervious %
Program License Serial Number 6269 28.800 86.00 0.000
Total Area Entered = 28.80(Ac.)
English (i b) Input Units Used
English Rainfall Data (Inches) Input Values Used R1 R1 Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-1 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
English Units used in output format 86.0 71.6 0.343 0.000 0.343 1.000 0.343
Sum (F) = 0.343
Area averaged mean soil loss (F) (In/Hr) = 0.343
Minimum soil loss rate ((In/Hr)) = 0.172
————————————————————————————————————————————————————————————————————— (for 24 hour storm duration)
Soil low loss rate (decimal) = 0.900
Unit Hydrograph
———————————————————————————————————————————————————————————————————— VALLEY S-Curve
Drainage Area = 28.80(Ac.) = 0.045 Sqg- M.
Drainage Area for Depth-Area Areal Adjustment = 28.80(Ac.) = Unit Hydrograph Data
0.045 Sg. Mi. e
Length along longest watercourse = 1530.00(Ft.) Unit time period Time % of lag Distribution Unit Hydrograph
Length along longest watercourse measured to centroid = 770.00(Ft.) (hrs) Graph % (CFS)
Length along longest watercourse = 0.290 ME.
Length along longest watercourse measured to centroid = 0.146 Mi. 1 0.083 90.579 16.349 4.745
Difference in elevation = 10.00(Ft.) 2 0.167 181.159 47.197 13.699
Slope along watercourse = 34.5098 Ft./Mi. 3 0.250 271.738 17.300 5.021
Average Manning®s "N* = 0.025 4 0.333 362.317 7.608 2.208
Lag time = 0.092 Hr. 5 0.417 452.897 4.395 1.276
Lag time = 5.52 Min. 6 0.500 543.476 2.813 0.816
25% of lag time = 1.38 Min. 7 0.583 634.055 1.909 0.554
40% of lag time = 2.21 Min. 8 0.667 724 .635 1.217 0.353
uUnit time = 5.00 Min. 9 0.750 815.214 1.212 0.352
Duration of storm = 24 Hour(s) Sum = 100.000 Sum= 29.025
User Entered Base Flow = 0.00(CFS) e

2 YEAR Area rainfall data:
The following loss rate calculations reflect use of the minimum calculated

loss
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2] rate subtracted from the Storm Rain to produce the maximum Effective Rain
28.80 1.60 46.08 value
100 YEAR Area rainfall data: Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective

(Hr.) Percent (In/Hr) Max | Low (In/Hr)

1 2
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.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00

OO0OO0O0OO0OORRRFPPPPOOOOOOOOOO0OO0OO0OO0OO0OO0OO0O0O00000000000000000000O0O000O00O0

.67
.67
.70
.70
.70
.73
.73
.73
.50
.50
.50
.50
.50
.50
.67
.67
.67
.67
.67
.67
.63
.63
.63
.63
.63
.63
.57
.57
.57
.60
.60
.60
.83
.83
.83

87

.87
.87
.93
.93
.93
.97
.97
.97
.13

.13
.13
.13
.13
.77
.77
.77
.77
.77

[eNejoNoNoooNoNooooojoooN oo oooNojooofooNo oo oo oNoo oo oo ololoNoNooNo ool oo oN ol oo o N o)

.128
.128
.134
.134
.134
.141
.141
.141
.096
.096
.096
.096
.096
.096
.128
.128
.128
.128
.128
.128
.122
.122
.122
.122
.122

122

-109
-109
-109
.115
.115
.115
.160
.160
.160
.166
-166
-166
.179
.179
.179
.186
.186
.186
.218
.218
.218
.218
.218
.218
.147
.147
.147
.147
.147
.147

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elelojoNoooNoNooooNojoooN oo oooNojoN o ofooN o oo oo o oo o oo oNololoN oo oo ool oo oo oo o Ne)

.375)
.373)
.371)
.369)
.368)
.366)
.364)
.362)
.361)
.359)
.357)
.355)
.354)
.352)
.350)
.348)
.347)
.345)
.343)
.342)
.340)
.338)
.337)
.335)
.333)
.332)
.330)
.328)
.327)
.325)
.324)
.322)
.320)
.319)
.317)
.316)
.314)
.312)
.311)
.309)
.308)
.306)
.305)
.303)
.301)
.300)
.298)
.297)
.295)
.294)
.292)
.291)
.289)
.288)
.286)
.285)

[ejoNoNoNolooNoNooloNoooj oo ooNoojoolooN o oo o oNooN oo oo oo foloNoN oo oNo o oNoNofooNoN o oo NoNa]

.115
.115
.121
.121
121
.127
.127
.127
.086
.086
.086
.086
.086
.086
.115
.115
.115
-115
.115
.115
.109
.109
.109
.109
.109
.109
.098
.098
.098
.104
.104
.104
.144
.144
.144
.150
-150
-150
.161
.161
.161
.167
.167
.167
.196
.196
.196
-196
.196
.196
.132
.132
.132
.132
.132
.132

[ejoloNojolooNoNooloNoooJ oo ooNoojoofoo oo oo oo oo oNoloN oo foloNoNoN o oo o oNoNo oo NoN o oo NoNa]

.013
.013
.013
.013
.013
.014
.014
.014
.010
.010
.010
.010
.010
.010
.013
.013
.013
.013
.013
.013
.012
.012
.012
.012
.012
.012
.011
.011
.011
.012
.012
.012
.016
.016
.016

017

.017
.017
.018
.018
.018
.019
.019
.019
.022
.022
.022
.022
.022
.022
.015
.015
.015
.015
.015
.015

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67

[ejeoNoNojcooNojooloNoojo oo ooNeojooojooN oo oo oo ooJooJo o folo oo ooNooNoNofoo oo o oo oo

[eNeloNoNoooNoNooooooooNolojoooNojoNoofooNo oo oo oNoo o oo oNolooN oo oo ool oo oNoNoNoNoNe)

.173
.173
.173
.166
.166
.166
.166
.166
.166
.160
.160
.160
.154
.154
.154
.147
.147
.147
.122
.122
.122
.122
.122
.122
.026
.026
.026
.026
.026
.026
.019
.019
.019
.019
.019
.019
.032
.032
.032
.032
.032
.032
.032
.032
.032
.026
.026
-026
.026
.026
.026
.026
.026
.026
.019
.019

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elejojoNoooNoNooooNojoooNolojoooNojoNooNooNo oo oo o oo oo oo olooN oo oNo oo oo oo oNoNoNe)

.284)
.282)
.281)
.279)
.278)
.276)
.275)
.274)
.272)
.271)
.269)
.268)
.267)
.265)
.264)
.263)
.261)
.260)
.259)
.257)
.256)
.255)
.253)
.252)
.251)
.249)
.248)
.247)
.246)
.244)
.243)
.242)
.241)
.239)
.238)
.237)
.236)
.235)
.233)
.232)
.231)
.230)
.229)
.228)
.227)
.225)
.224)
.223)
.222)
.221)
.220)
.219)
.218)
.217)
.216)
.215)

[ejeoloNoNolooNoNoooNooNoj oo ooNoojoofooN oo oo oo oo oNoloN oo foloNoNoNooNo o ool ofooNoNoNoNoNoNa]

.156
.156
.156
.150
.150
-150
-150
.150
.150
.144
.144
.144
.138
.138
.138
.132
.132
.132
-109
.109
.109
.109
.109
.109
.023
.023
.023
.023
.023
.023
.017
.017
.017
.017
.017
.017
.029
.029
.029
.029
.029
.029
.029
.029
.029
.023
.023
.023
.023
.023
.023
.023
.023
.023
.017
.017

[ejoloNoNolooNoNooloNoloo oo ooNoojoofoo o oo ooNoJ oo oNoloN oo foloNoN oo oo o oNoNofooNoNoNoNoNoNa]

.017
.017
.017
.017
.017
.017
.017
.017
.017
.016
.016
.016
.015
.015
.015
.015
.015
.015
.012
.012
.012
.012
.012
.012
.003
.003
.003
.003
.003
.003
.002
.002
.002
.002
.002
.002
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.002
.002



225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42

.58
.67
.75
.83
.92
.00
.08
.17
.25
.33

[ejeojoNojecooNojoooNeojo oo ooNeojoooooNooNooecJoooJooNo o foloNooNooNooNoNofoo oo o oo o o]

.10
.07
.07
.07
.10
.10
.10
.13
.13
.13
.10
.10
.10
.07
.07
.07
.10
.10
.10
.10
.10
.10

10

.10
.10
.07
.07
.07
.10
.10
.10
.07

07

.07
.10

.10
.07
.07
.07
.10
.10
.10
.07
.07

.07
.07
.07
.07
.07
.07
.07
.07
.07

07

[eNejoNoNoooNoNooooojoooN oo oooNojooofooNo oo oo oNoo oo oo ololoNoNooNo ool oo oN ol oo o N o)

.019
.013
.013
.013
.019
.019
.019
.026
.026
.026
.019
.019
.019
.013
.013
.013
.019
.019
.019
.019
.019
.019
.019
.019
.019
.013
.013
.013
.019
.019
.019
.013
.013
.013
.019
.019
.019
.013
.013
.013
.019
.019
.019
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elelojoNoooNoNooooNojoooN oo oooNojoN o ofooN o oo oo o oo o oo oNololoN oo oo ool oo oo oo o Ne)

.214)
.213)
.212)
.211)
.210)
.209)
.208)
.207)
.206)
.205)
.204)
.203)
.202)
.201)
.200)
.199)
.198)
.197)
.197)
.196)
.195)
.194)
.193)
.192)
.192)
.191)
.190)
.189)
.189)
.188)
.187)
.186)
.186)
.185)
.184)
.184)
.183)
.182)
.182)
.181)
.181)
.180)
.179)
.179)
.178)
.178)
.177)
.177)
.176)
.176)
.175)
.175)
.175)
.174)
.174)
.173)

[ejoNoNoNolooNoNooloNoooj oo ooNoojoolooN o oo o oNooN oo oo oo foloNoN oo oNo o oNoNofooNoN o oo NoNa]

.017
.012
.012
.012
.017
.017
.017
.023
.023
.023
.017
.017
.017
.012
.012
.012
.017
.017
.017
.017
.017
.017
.017
.017
.017
.012
.012
.012
.017
.017
.017
.012
.012
.012
.017
.017
.017
.012
.012
.012
.017
.017
.017
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012

[ejoloNojolooNoNooloNoooJ oo ooNoojoofoo oo oo oo oo oNoloN oo foloNoNoN o oo o oNoNo oo NoN o oo NoNa]

.002
.001
.001
.001
.002
.002
.002
.003
.003
.003
.002
.002
.002
.001
.001
.001
.002
.002
.002
.002
.002
.002
.002
.002
.002
.001
.001
.001
.002
.002
.002
.001
.001
.001
.002
.002
.002
.001
.001
.001
.002
.002
.002
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

281
282
283
284
285
286
287
288

23.42 0.07 0.013 (¢
23.50 0.07 0.013 (¢
23.58 0.07 0.013 (¢
23.67 0.07 0.013 (¢
23.75 0.07 0.013 (¢
23.83 0.07 0.013 (¢
23.92 0.07 0.013 (
24.00 0.07 0.013 (¢
(Loss Rate Not Used)
Sum = 100.0

Flood volume = Effective rainfall
times area

Total soil loss = 1.44(1In)
Total soil loss = 3.456(Ac.Ft)
Total rainfall = 1.60(In)

Flood volume =
Total soil loss =

28.8(Ac.)/[(IN)/(Ft.)] =

16726.1 Cubic Feet
150534.9 Cubic Feet

[eNoloNoNoNoNoNa]

©

.001
.001
.001
.001
.001
.001
.001
.001

0.173) 0.012
0.173) 0.012
0.173) 0.012
0.172) 0.012
0.172) 0.012
0.172) 0.012
0.172) 0.012
0.172) 0.012

Sum =

0.16(In)
0.4(Ac.Ft)

= 0.628(CFS)

B o e o e s S o

24 - HOUR
Runofef

STORM

Hydrograph

me(h+m) Volume Ac.Ft Q(CFS) O
0+ 5 0.0000 0.01 Q
0+10 0.0002 0.02 Q
0+15 0.0004 0.03 Q
0+20 0.0007 0.04 Q
0+25 0.0010 0.05 Q
0+30 0.0013 0.05 Q
0+35 0.0017 0.05 Q
0+40 0.0021 0.05 Q
0+45 0.0024 0.05 Q
0+50 0.0028 0.06 Q
0+55 0.0033 0.07 Q
1+ 0 0.0038 0.07 Q
1+ 5 0.0043 0.07 Q
1+10 0.0047 0.06 Q
1+15 0.0051 0.06 Q
1+20 0.0055 0.06 Q
1+25 0.0059 0.06 Q
1+30 0.0063 0.06 Q
1+35 0.0067 0.06 Q
1+40 0.0070 0.06 Q
1+45 0.0074 0.06 Q
1+50 0.0078 0.06 Q
1+55 0.0083 0.07 Q
2+ 0 0.0088 0.07 Q
2+ 5 0.0093 0.07 Q
2+10 0.0098 0.07 QV
2+15 0.0103 0.07 QV



2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ 0
4+ 5
4+10
4+15
4+20
4+25
4+30
4+35
4+40
4+45
4+50
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5+35
5+40
5+45
5+50
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55

[ejeojoNojecooNojoooNofojo oo ooNoojo o oo o oo ooNeoJoooJoo oo folo oo ooNooNoN oo o oo o oo o o]

.0108
.0113
.0118
.0124
.0129
.0136
.0142
.0148
.0155
.0161
.0167
.0174
.0180
.0186
.0193
.0199
.0206
.0212
.0219
.0226
.0233
.0241
.0248
.0256
.0264
.0272
.0281
.0290
.0299
.0308
.0317
.0327
.0337
.0346
.0355
.0363
.0371
.0380
.0389
.0398
.0407
.0417
.0427
.0437
.0448
.0458
.0469
.0480
.0492
.0503
.0515
.0526
.0539
.0551
.0564
.0577

[eNejoloNoooNoNooooooooNolojoooNojoNoofooNoooN oo oNoo oo oo ololoN oo oo ool oo oo oo o Ne)
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7+ 0
7+ 5
7+10
7+15
7+20
7+25
7+30
7+35
7+40
7+45
7+50
7+55
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ O
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ O
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35

[ejeojoNojecooNojoooNoojooocooNoojo o oo oNoooooJo oo oo Jo o oo No o ooNeoNoNofoo oo o oo ol o]

.0589
.0602
.0615
.0628
.0641
.0654
.0668
.0682
.0697
.0712
.0728
.0744
.0760
0777
.0795
.0814
.0832
.0851
.0871
.0890
.0910
.0930
.0951
.0972
.0993
.1015
.1039
.1062
.1087
.1112
.1137
.1162
.1189
.1215
.1242
.1270
.1298
.1324
.1346
.1367
.1388
.1407
.1427
.1447
.1471
.1495
.1520
.1545
.1570
.1596
.1620
.1645
.1669
.1694
.1718
.1742

[eNejoNoNoooNoNooooojoooN oo oooNoloNoofooNoooN oo o oo oo oo ololoN oo oo ool oo oNoNoNoNoNe)
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11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ O
14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
14+45
14+50
14+55
15+ 0
15+ 5
15+10
15+15
15+20
15+25
15+30
15+35
15+40
15+45
15+50
15+55
16+ O
16+ 5
16+10
16+15

[ejeojoNojecooNojoooNofojo oo ooNoojo o oo o oo ooNeoJoooJoo oo folo oo ooNooNoN oo o oo o oo o o]

.1765
.1787
.1809
.1832
.1855
.1879
.1908
.1938
.1969
.2002
.2034
.2068
.2102
.2138
.2173
.2210
.2247
.2285
.2326
.2368
.2411
.2454
.2497
.2538
.2572
.2605
.2636
.2666
.2696
.2727
.2760
.2793
.2827
.2860
.2894
.2927
-2960
.2994
.3027
.3059
.3091
.3123
.3155
.3186
.3216
.3246
.3276
.3305
.3331
.3356
.3381
.3406
.3431
.3452
.3464
.3473

[eNejoloNoooNoNooooooooNolojoooNojoNoofooNoooN oo oNoo oo oo ololoN oo oo ool oo oo oo o Ne)

.33
.32
.32
.33
.33
.35
.42
.44
.45
.47
.47
.48
.50
.51
.52
.53
.53
.55
.60
.61
.62
.63
.63
.60
.50
.47
.45
.44
.44
.44
.48
.49
.49
.48
.48

.48
.48
.48
.47
.47
.46
.45
.45
.45

.43
.42
.38
.37
.36
.36
.36
.31
.18
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16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ O
17+ 5
17+10
17+15
17+20
17425
17+30
17+35
17+40
17+45
17+50
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40
18+45
18+50
18+55
19+ 0
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19+45
19+50
19455
20+ 0
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40
20+45
20+50
20+55

[ejeojoNojecooNojoooNoojooocooNoojo o oo oNoooooJo oo oo Jo o oo No o ooNeoNoNofoo oo o oo ol o]

.3480
.3487
.3493
.3498
.3503
.3507
.3511
.3515
.3519
.3523
.3528
.3534
.3540
.3547
.3553
.3559
.3565
.3572
.3578
.3584
.3589
.3594
.3600
-3605
.3610
.3615
.3620
.3625
.3629
.3633
.3637
.3640
.3643
.3646
.3650
.3653
.3657
.3662
.3667
.3671
.3675
.3680
.3683
.3686
.3689
.3692
.3696
-3699
.3703
.3707
.3711
.3714
.3718
.3722
.3726
.3729

[eNejoNoNoooNoNooooojoooN oo oooNoloNoofooNoooN oo o oo oo oo ololoN oo oo ool oo oNoNoNoNoNe)

11
.09
.09
.08
.07
.06
.06
.06
.06
.06
.08
.09
.09
.09
.09
.09
.09
.09
.09
.08
.08
.08
.08
.08
.07
.07
.07
.07
.06
.06
.05
.05
.04
.04
.05
.05
.06
.07
.07
.07
.06
.06
.05
.05
.04

.05
.05
.05
.05
.05
.06
.06
.06
.05
.04
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21+ 0 0.3732 0.04 Q | | |
21+ 5 0.3734 0.04 Q | | |
21+10 0.3738 0.05 Q | | |
21+15 0.3742 0.05 Q | | |
21+20 0.3745 0.05 Q | | |
21+25 0.3748 0.04 Q | | |
21+30 0.3751 0.04 Q | | |
21+35 0.3754 0.04 Q | | |
21+40 0.3757 0.05 Q | | |
21+45 0.3761 0.05 Q | | |
21+50 0.3764 0.05 Q | | |
21+55 0.3767 0.04 Q | | |
22+ 0 0.3770 0.04 Q | | |
22+ 5 0.3773 0.04 Q | | |
22+10 0.3776 0.05 Q | | |
22+15 0.3780 0.05 Q | | |
22+20 0.3783 0.05 Q | | |
22+25 0.3786 0.04 Q | | |
22+30 0.3789 0.04 Q | | |
22+35 0.3792 0.04 Q | | |
22+40 0.3794 0.04 Q | | |
22+45 0.3797 0.04 Q | | |
22+50 0.3800 0.04 Q | | |
22+55 0.3802 0.04 Q | | |
23+ 0 0.3805 0.04 Q | | |
23+ 5 0.3807 0.04 Q | | |
23+10 0.3810 0.04 Q | | |
23+15 0.3812 0.04 Q | | |
23+20 0.3815 0.04 Q | | |
23+25 0.3818 0.04 Q | | |
23+30 0.3820 0.04 Q | | |
23+35 0.3823 0.04 Q | | |
23+40 0.3825 0.04 Q | | |
23+45 0.3828 0.04 Q | | |
23+50 0.3830 0.04 Q | | |
23+55 0.3833 0.04 Q | | |
24+ 0 0.3836 0.04 Q | | |
24+ 5 0.3838 0.03 Q | | |
24+10 0.3839 0.01 Q | | |
24+15 0.3839 0.01 Q | | |
24+20 0.3839 0.00 Q | | |
24+25 0.3840 0.00 Q | | |
24+30 0.3840 0.00 Q | | |
24+35 0.3840 0.00 Q | | |
24+40 0.3840 0.00 Q | | |
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Unit Hydrograph Analysis Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]

21.70 4.00 86.80
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 11/12/12 File: postcond242.out STORM EVENT (YEAR) = 2.00

Area Averaged 2-Year Rainfall = 1.600(In)

Area Averaged 100-Year Rainfall = 4.000(1In)
++++++++
———————————————————————————————————————————————————————————————————————— Point rain (area averaged) = 1.600(In)

Areal adjustment factor = 100.00 %
Riverside County Synthetic Unit Hydrology Method Adjusted average point rain = 1.600(In)

RCFC & WCD Manual date - April 1978
Sub-Area Data:

Area(Ac.) Runoff Index Impervious %
Program License Serial Number 6269 21.700 56.00 0.900
Total Area Entered = 21.70(Ac.)
English (i b) Input Units Used
English Rainfall Data (Inches) Input Values Used R1 R1 Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-1 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
English Units used in output format 56.0 36.0 0.706 0.900 0.134 1.000 0.134
Sum (F) = 0.134
Area averaged mean soil loss (F) (In/Hr) = 0.134
Minimum soil loss rate ((In/Hr)) = 0.067
————————————————————————————————————————————————————————————————————— (for 24 hour storm duration)
2 Year, 24 Hour Storm Event Soil low loss rate (decimal) = 0.180
Walmart Site e
HCOC Analysis - Post-Project
Unit Hydrograph
———————————————————————————————————————————————————————————————————— VALLEY S-Curve
Drainage Area = 21.70(Ac.) = 0.034 Sqg- Mi.
Drainage Area for Depth-Area Areal Adjustment = 21.70(Ac.) = Unit Hydrograph Data
0.034 Sg. Mi. e
Length along longest watercourse = 1530.00(Ft.) Unit time period Time % of lag Distribution Unit Hydrograph
Length along longest watercourse measured to centroid = 770.00(Ft.) (hrs) Graph % (CFS)
Length along longest watercourse = 0.290 ME.
Length along longest watercourse measured to centroid = 0.146 Mi. 1 0.083 150.966 33.408 7.306
Difference in elevation = 10.00(Ft.) 2 0.167 301.931 46.939 10.265
Slope along watercourse = 34.5098 Ft./Mi. 3 0.250 452.897 11.125 2.433
Average Manning®s "N* = 0.015 4 0.333 603.862 4.854 1.062
Lag time = 0.055 Hr. 5 0.417 754.828 2.438 0.533
Lag time = 3.31 Min. 6 0.500 905.793 1.235 0.270
25% of lag time = 0.83 Min. Sum = 100.000  Sum= 21.870
40% of lag time = 1.32 MIN.
unit time = 5.00 Min.
Duration of storm = 24 Hour(s)
User Entered Base Flow = 0.00(CFS) The following loss rate calculations reflect use of the minimum calculated
loss
2 YEAR Area rainfall data: rate subtracted from the Storm Rain to produce the maximum Effective Rain
value
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2] Unit Time Pattern  Storm Rain Loss rate(In./Hr) Effective
21.70 1.60 34.72 (Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 0.07 0.013 ( 0.238) 0.002 0.010
100 YEAR Area rainfall data: 2 0.17 0.07 0.013 ( 0.237) 0.002 0.010
3 0.25 0.07 0.013 ( 0.236) 0.002 0.010

1 2



©oO~NO O N

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

50
51
52
53
54
55
56
57
58
59

AAALADMDDIAADDDADRADNWOWWWWWWWWWWNNNNNNNMNNNNNNRRPRPRPRPRPRPRPRPRPRPRPOOOOOOOO

.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08

17

.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17

25

.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92

[ejeojoNojecooNojoooNeojo oo ooNeojoooooNooNooecJoooJooNo o foloNooNooNooNoNofoo oo o oo o o]

[eNejoNoNoooNoNooooojoooN oo oooNojooofooNo oo oo oNoo oo oo ololoNoNooNo ool oo oN ol oo o N o)

.019
.019
.019
.019
.019
.019
.026
.026
.026
.019
.019
.019
.019
.019
.019
.019
.019
.019
.026
.026
.026
.026
.026
.026
.026
.026
.026
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.038
.038
.038
.038
.038
.038
.045
.045
.045
.045
.045
.045
.051
.051

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elelojoNoooNoNooooNojoooN oo oooNojoN o ofooN o oo oo o oo o oo oNololoN oo oo ool oo oo oo o Ne)

.235)
.234)
.233)
.232)
.231)
.230)
.230)
.229)
.228)
.227)
.226)
.225)
.224)
.223)
.222)
.222)
.221)
.220)
.219)
.218)
.217)
.216)
.215)
.214)
.214)
.213)
.212)
.211)
.210)
.209)
.208)
.208)
.207)
.206)
.205)
.204)
.203)
.202)
.202)
.201)
.200)
.199)
.198)
.197)
.197)
.196)
.195)
.194)
.193)
.192)
.192)
.191)
.190)
.189)
.188)
.187)

[ejoNoNoNolooNoNooloNoooj oo ooNoojoolooN o oo o oNooN oo oo oo foloNoN oo oNo o oNoNofooNoN o oo NoNa]

.003
.003
.003
.003
.003
.003
.005
.005
.005
.003
.003
.003
.003
.003
.003
.003
.003
.003
.005
.005
.005
.005
.005
.005
.005
.005
.005
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.007
.007
.007
.007
.007
.007
.008
.008
.008
.008
.008
.008
.009
.009

[ejoloNojolooNoNooloNoooJ oo ooNoojoofoo oo oo oo oo oNoloN oo foloNoNoN o oo o oNoNo oo NoN o oo NoNa]

.016
.016
.016
.016
.016
.016
.021
.021
.021
.016
.016
.016
.016
.016
.016
.016
.016
.016
.021
.021
.021
.021
.021
.021
.021
.021
.021
.026
.026
.026
.026
.026
.026
.026
.026
.026
.026
.026
.026
.026
.026
.026
.031
.031
.031
.031
.031
.031
.037
.037
.037
.037
.037
.037
.042
.042

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

COOWOWOWOOWOWOOWMOOOWMWMOWOOWONNNNNNNNNNNNODODOOODOODODOOOOOOOIUTUITGIIUTUTGTUIUTOTO

.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58

67

.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58

[ejeoNoNojcooNojooloNoojo oo ooNeojooojooN oo oo oo ooJooJo o folo oo ooNooNoNofoo oo o oo oo

.27
.20
.20
.20
.23
.23
.23
.27
.27
.27
.27
.27
.27
.30
.30
.30
.30
.30
.30
.33
.33
.33
.33
.33
.33
.33
.33
.33
.37
.37
.37
.40

40

.40
.43

.43
.50
.50
.50
.50
.50
.50
.53
.53

.57
.57
.57
.63
.63
.63
.67
.67
.67

70

[eNeloNoNoooNoNooooooooNolojoooNojoNoofooNo oo oo oNoo o oo oNolooN oo oo ool oo oNoNoNoNoNe)

.051
.038
.038
.038
.045
.045
.045
.051
.051
.051
.051
.051
.051
.058
.058
.058
.058
.058
.058
.064
.064
.064
.064
.064
.064
.064
.064
.064
.070
.070
.070
.077

077

.077
.083
.083
.083
-096
.096
.096
.096
.096
.096
.102
.102
.102
.109
-109
-109
.122
.122
.122
.128
.128
.128
.134

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elejojoNoooNoNooooNojoooNolojoooNojoNooNooNo oo oo o oo oo oo olooN oo oNo oo oo oo oNoNoNe)

.187)
.186)
.185)
.184)
.183)
.183)
.182)
.181)
.180)
.179)
.179)
.178)
177)
.176)
.175)
.175)
.174)
.173)
.172)
.172)
.171)
.170)
.169)
.169)
.168)
.167)
.166)
.165)
.165)
.164)
.163)
.162)
.162)
.161)
.160)
.159)
.159)
.158)
.157)
.157)
.156)
.155)
.154)
.154)
.153)
.152)
.151)
.151)
.150)
.149)
.149)
.148)
.147)
.147)
.146)
.145)

[ejeoloNoNolooNoNoooNooNoj oo ooNoojoofooN oo oo oo oo oNoloN oo foloNoNoNooNo o ool ofooNoNoNoNoNoNa]

.009
.007
.007
.007
.008
.008
.008
.009
.009
.009
.009
.009
.009
.010
.010
.010
.010
.010
.010
.012
.012
.012
.012
.012
.012
.012
.012
.012
.013
.013
.013
.014
.014
.014
.015
.015
.015
.017
.017
.017
.017
.017
.017
.018
.018
.018
.020
-020
.020
.022
.022
.022
.023
.023
.023
.024

[ejoloNoNolooNoNooloNoloo oo ooNoojoofoo o oo ooNoJ oo oNoloN oo foloNoN oo oo o oNoNofooNoNoNoNoNoNa]

.042
.031
.031
.031
.037
.037
.037
.042
.042
.042
.042
.042
.042
.047
.047
.047
.047
.047
.047
.052
.052
.052
.052
.052
.052
.052
.052
.052
.058
.058
.058
.063
.063
.063
.068
.068
.068
.079
.079
.079
.079
.079
.079
.084
.084
.084
.089
.089
.089
.100
.100
.100
.105
.105
.105
.110



116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50

.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25

OO0OO0O0O0O0O0O0OO0ORRRPRFPPPOOOOOODOOOOO0OOO0OO0OO0OO0OO0O0OO0000000000000000000000O0

.70
.70
.73
.73
.73
.50
.50
.50
.50
.50
.50
.67
.67
.67
.67
.67
.67
.63
.63
.63
.63
.63
.63
.57
.57
.57
.60
.60
.60
.83
.83
.83

87

.87
.87
.93
.93
.93
.97
.97
.97
.13
.13
.13
.13

.13
.77
.77
.77
.77
.77
.77
.90
.90
.90

[eNejoNoNoooNoNooooojoooN oo oooNojooofooNo oo oo oNoo oo oo ololoNoNooNo ool oo oN ol oo o N o)

.134
.134
.141
.141
.141
-096
-096
.096
.096
.096
.096
.128
.128
.128
.128
.128
.128
.122
.122
.122
.122
.122
.122
.109
.109
.109
.115
.115
.115
.160
.160
.160
.166
.166
.166

179

.179
.179
.186
.186
.186
.218
.218
.218
.218
.218
.218
.147
.147
.147
.147
.147
.147
.173
.173
.173

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elelojoNoooNoNooooNojoooN oo oooNojoN o ofooN o oo oo o oo o oo oNololoN oo oo ool oo oo oo o Ne)

.144)
.144)
.143)
.142)
.142)
.141)
.140)
.140)
.139)
.138)
.138)
.137)
.136)
.136)
.135)
.134)
.134)
.133)
.132)
.132)
.131)
.130)
.130)
.129)
.128)
.128)
.127)
.126)
.126)
.125)
.125)
.124)
.123)
.123)
.122)
.121)
.121)
.120)
.120)
.119)
.118)
.118)
.117)
.117)
.116)
.115)
.115)
.114)
.114)
.113)
.113)
.112)
.111)
.111)
.110)
.110)

[ejoNoNoNolooNoNooloNoooj oo ooNoojoolooN o oo o oNooN oo oo oo foloNoN oo oNo o oNoNofooNoN o oo NoNa]

.024
.024
.025
.025
.025
.017
.017
.017
.017
.017
.017
.023
.023
.023
.023
.023
.023
.022
.022
.022
.022
.022
.022
.020
.020
.020
.021
.021
.021
.029
.029
.029
.030
.030
.030
.032
.032
.032
.033
.033
.033
.039
.039
.039
.039
.039
.039
.026
.026
.026
.026
.026
.026
.031
.031
.031

[ejoloNojolooNoNooloNoooJ oo ooNoojoofoo oo oo oo oo oNoloN oo foloNoNoN o oo o oNoNo oo NoN o oo NoNa]

.110
.110
.115
.115
.115
.079
.079
.079
.079
.079
.079
.105
.105
.105
.105
.105
.105
.100
.100
.100
.100
.100
.100
.089
.089
.089
.094
.094
.094
.131
.131
.131
.136
.136
.136

147

.147
.147
.152
.152
.152
.178
.178
.178
.178

178

.178
.121
121
.121
.121
.121
.121
.142
.142
.142

172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227

.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92

[ejeoNoNojcooNojooloNoojo oo ooNeojooojooN oo oo oo ooJooJo o folo oo ooNooNoNofoo oo o oo oo

[eNeloNoNoooNoNooooooooNolojoooNojoNoofooNo oo oo oNoo o oo oNolooN oo oo ool oo oNoNoNoNoNe)

.166
.166
.166
.166
.166
.166
-160
.160
.160
.154
.154
.154
.147
.147
.147
.122
.122
.122
.122
.122
.122
.026
.026
.026
.026
.026
.026
.019
.019
.019
.019
.019
.019
.032
.032
.032
.032
.032
.032
.032
.032
.032
.026
.026
.026
.026
.026
-026
.026
.026
.026
.019
.019
.019
.013
.013

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elejojoNoooNoNooooNojoooNolojoooNojoNooNooNo oo oo o oo oo oo olooN oo oNo oo oo oo oNoNoNe)

.109)
.109)
.108)
.107)
.107)
.106)
.106)
.105)
.105)
.104)
.104)
.103)
.103)
.102)
.102)
.101)
.101)
.100)
.100)
.099)
.099)
.098)
.098)
.097)
.097)
.096)
.096)
.095)
.095)
.094)
.094)
.093)
.093)
.092)
.092)
.091)
.091)
.090)
.090)
.089)
.089)
.089)
.088)
.088)
.087)
.087)
.086)
.086)
.086)
.085)
.085)
.084)
.084)
.084)
.083)
.083)

[ejeoloNoNolooNoNoooNooNoj oo ooNoojoofooN oo oo oo oo oNoloN oo foloNoNoNooNo o ool ofooNoNoNoNoNoNa]

.030
.030
.030
.030
.030
.030
-029
.029
.029
.028
.028
.028
.026
.026
.026
.022
.022
.022
.022
.022
.022
.005
.005
.005
.005
.005
.005
.003
.003
.003
.003
.003
.003
.006
.006
.006
.006
.006
.006
.006
.006
.006
.005
.005
.005
.005
.005
.005
.005
.005
.005
.003
.003
.003
.002
.002

[ejoloNoNolooNoNooloNoloo oo ooNoojoofoo o oo ooNoJ oo oNoloN oo foloNoN oo oo o oNoNofooNoNoNoNoNoNa]

.136
.136
.136
.136
.136
.136
.131
.131
.131
.126
.126
.126
.121
.121
.121
.100
.100
.100
.100
.100
.100
.021
.021
.021
.021
.021
.021
.016
.016
.016
.016
.016
.016
.026
.026
.026
.026
.026
.026
.026
.026
.026
.021
.021
.021
.021
.021
.021
.021
.021
.021
.016
.016
.016
.010
.010



228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283

.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58

[ejeojoNojecooNojoooNeojo oo ooNeojoooooNooNooecJoooJooNo o foloNooNooNooNoNofoo oo o oo o o]

.07
.10
.10
.10
.13
.13
.13
.10
.10
.10
.07
.07
.07
.10
.10
.10
.10
.10
.10
.10
.10
.10

07

.07
.07
.10
.10
.10
.07
.07
.07
.10

10

.10
.07

.07
.10
.10
.10
.07
.07
.07
.07
.07

.07
.07
.07
.07
.07
.07
.07
.07
.07

07

[eNejoNoNoooNoNooooojoooN oo oooNojooofooNo oo oo oNoo oo oo ololoNoNooNo ool oo oN ol oo o N o)

.013
.019
.019
.019
.026
.026
.026
.019
.019
.019
.013
.013
.013
.019
.019
.019
.019
.019
.019
.019
.019
.019
.013
.013
.013
.019
.019
.019
.013
.013
.013
.019
.019
.019
.013
.013
.013
.019
.019
.019
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAND

[elelojoNoooNoNooooNojoooN oo oooNojoN o ofooN o oo oo o oo o oo oNololoN oo oo ool oo oo oo o Ne)

.082)
.082)
.082)
.081)
.081)
.080)
.080)
.080)
.079)
.079)
.079)
.078)
.078)
.078)
.077)
.077)
.077)
.076)
.076)
.076)
.075)
.075)
.075)
.074)
.074)
.074)
.073)
.073)
.073)
.073)
.072)
.072)
.072)
.072)
.071)
.071)
.071)
.071)
.070)
.070)
.070)
.070)
.069)
.069)
.069)
.069)
.069)
.069)
.068)
.068)
.068)
.068)
.068)
.068)
.068)
.067)

[ejoNoNoNolooNoNooloNoooj oo ooNoojoolooN o oo o oNooN oo oo oo foloNoN oo oNo o oNoNofooNoN o oo NoNa]

.002
.003
.003
.003
.005
.005
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.003
.003
.003
.002
.002
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.003
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.010
.016
.016
.016
.021
.021
.021
.016
.016
.016
.010
.010
.010
.016
.016
.016
.016
.016
.016
.016
.016
.016
.010
.010
.010
.016
.016
.016
.010
.010
.010
.016
.016
.016
.010
.010
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.016
.016
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.010
.010
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.010
.010
.010
.010
.010
.010
.010
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284
285
286
287
288

23.67 0.07 0.013 ( 0.067) 0.002 0.010
23.75 0.07 0.013 ( 0.067) 0.002 0.010
23.83 0.07 0.013 ( 0.067) 0.002 0.010
23.92 0.07 0.013 ( 0.067) 0.002 0.010
24.00 0.07 0.013 ( 0.067) 0.002 0.010
(Loss Rate Not Used)
Sum = 100.0 Sum = 15.7
Flood volume = Effective rainfall 1.31(In)
times area 21.7(Ac)/L(n)/(Ft)] = 2.4(Ac.Ft)
Total soil loss = 0.29(In)
Total soil loss = 0.521(Ac.Ft)
Total rainfall = 1.60(In)
Flood volume = 103343.2 Cubic Feet
Total soil loss = 22685.1 Cubic Feet
Peak flow rate of this hydrograph = 3.904(CFS)
STORM
Runoff Hydrograph
Hydrograph in 5 Minute intervals ((CFS))
me(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5
0+ 5 0.0005 0.08 Q | | |
0+10 0.0018 0.18 Q | | |
0+15 0.0032 0.21 Q | | |
0+20 0.0050 0.26 VQ | | |
0+25 0.0072 0.32 VQ | | |
0+30 0.0095 0.33 VQ | | |
0+35 0.0119 0.34 VQ | | |
0+40 0.0142 0.34 VQ | | |
0+45 0.0166 0.34 VQ | | |
0+50 0.0193 0.38 VQ | | |
0+55 0.0223 0.44 VQ | | 1
1+ 0 0.0254 0.45 VQ | | ]
1+ 5 0.0282 0.42 VQ | | |
1+10 0.0307 0.37 VQ | | |
1+15 0.0332 0.35 VQ | | |
1+20 0.0356 0.35 VQ | | |
1+25 0.0380 0.35 VQ | | |
1+30 0.0403 0.34 VQ | | |
1+35 0.0427 0.34 VQ | | |
1+40 0.0451 0.34 VQ | | |
1+45 0.0475 0.34 VQ | | |
1+50 0.0501 0.38 VQ | | |
1+55 0.0531 0.44 VQ | | |
2+ 0 0.0562 0.45 VQ | | |
2+ 5 0.0593 0.46 |Q | | |
2+10 0.0625 0.46 |Q | | |
2+15 0.0656 0.46 |Q | | |
2+20 0.0688 0.46 |Q | | |
2+25 0.0720 0.46 |Q | | |
2+30 0.0751 0.46 |Q | | |



2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ 0
4+ 5
4+10
4+15
4+20
4425
4+30
4+35
4+40
4+45
4+50
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5+35
5+40
5+45
5+50
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5
7+10
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.0786
.0824
.0862
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.0941
.0981
.1020
.1060
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.1139
.1178
.1218
.1258
.1297
.1337
.1379
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7+15
7+20
7+25
7+30
7+35
7+40
7+45
7+50
7+55
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ 0
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ 0
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
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.3931
.4012
.4098
.4184
.4273
.4367
.4461
.4558
.4659
.4761
.4869
.4985
.5102
.5220
.5338
.5457
.5578
.5703
.5829
.5958
.6091
.6224
.6364
.6511
.6660
.6812
.6969
.7126
.7287
.7451
.7616
.7785
.7957
.8130
.8286

8415

.8538
.8659
.8778
.8897
.9029
.9179
.9334
.9491
.9648
.9807
.9962
.0114
.0265
.0415
.0566
.0716
.0861
.0998
.1134
.1272
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.87
.93
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.16
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11+55
12+ 0
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ 0
14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
14+45
14+50
14+55
15+ 0
15+ 5
15+10
15+15
15+20
15+25
15+30
15+35
15+40
15+45
15+50
15+55
16+ O
16+ 5
16+10
16+15
16+20
16+25
16+30

1.1413
1.1555
1.1715
1.1902
1.2095
1.2293
1.2497
1.2701
1.2912
1.3130
1.3350
1.3574
1.3801
1.4030
1.4272
1.4533
1.4799
1.5066
1.5335
1.5604
1.5843
1.6042
1.6232
1.6417
1.6600
1.6782
1.6974
1.7181
1.7392
1.7602
1.7809
1.8015
1.8221
1.8427
1.8632
1.8835
1.9034
1.9233
1.9428
1.9620
1.9810
1.9997
2.0181
2.0364
2.0535
2.0692
2.0845
2.0996
2.1147
2.1297
2.1408
2.1463
2.1504
2.1540
2.1573
2.1605

2.05
2.06
2.33
2.71
2.80
2.88
2.95
2.98
3.06
3.17
3.20
3.25
3.30
3.32
3.52
3.79
3.86
3.88
3.90
3.90
3.48
2.89
2.75
2.69
2.66
2.64
2.79
3.01
3.06
3.05
3.00
3.00
2.99
2.99
2.99
2.95
2.89
2.88
2.84
2.78
2.77
2.72
2.66
2.65
2.49
2.27
2.22
2.20
2.19
2.18
1.61
0.80
0.61
0.52
0.48
0.46
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16+35
16+40
16+45
16+50
16+55
17+ O
17+ 5
17+10
17+15
17+20
17+25
17+30
17+35
17+40
17+45
17+50
17455
18+ O
18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40
18+45
18+50
18+55
19+ O
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19+45
19+50
19+55
20+ 0
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40
20+45
20+50
20+55
21+ 0
21+ 5
21+10

2.1634
2.1659
2.1684
2.1708
2.1732
2.1755
2.1784
2.1821
2.1859
2.1898
2.1937
2.1977
2.2016
2.2056
2.2095
2.2132
2.2165
2.2198
2.2230
2.2261
2.2293
2.2325
2.2356
2.2388
2.2417
2.2442
2.2467
2.2488
2.2505
2.2522
2.2541
2.2563
2.2586
2.2612
2.2642
2.2673
2.2702
2.2727
2.2751
2.2773
2.2790
2.2807
2.2825
2.2848
2.2871
2.2894
2.2918
2.2942
2.2965
2.2989
2.3013
2.3034
2.3051
2.3068
2.3086
2.3109
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21+15 2.3132 0.33 |Q | | |
21+20 2.3152 0.30 |Q | | |
21+25 2.3170 0.25 |Q | | |
21+30 2.3186 0.24 Q | | |
21+35 2.3205 0.27 |0Q | | |
21+40 2.3227 0.32 |Q | | |
21+45 2.3250 0.33 |Q | | |
21+50 2.3271 0.30 |Q | | |
21+55 2.3288 0.25 |Q | | |
22+ 0 2.3305 0.24 Q | | |
22+ 5 2.3324 0.27 |Q | | |
22+10 2.3346 0.32 |Q | | |
22+15 2.3369 0.33 |Q | | |
22+20 2.3390 0.30 |Q | | |
22+25 2.3407 0.25 |Q | | |
22+30 2.3423 0.24 Q | | |
22+35 2.3440 0.23 Q | | |
22+40 2.3456 0.23 Q | | |
22+45 2.3471 0.23 Q | | |
22+50 2.3487 0.23 Q | | |
22+55 2.3503 0.23 Q | | |
23+ 0 2.3519 0.23 Q | | |
23+ 5 2.3535 0.23 Q | | |
23+10 2.3550 0.23 Q | | |
23+15 2.3566 0.23 Q | | |
23+20 2.3582 0.23 Q | | |
23+25 2.3598 0.23 Q | | |
23+30 2.3614 0.23 Q | | |
23+35 2.3629 0.23 Q | | |
23+40 2.3645 0.23 Q | | |
23+45 2.3661 0.23 Q | | |
23+50 2.3677 0.23 Q | | |
23+55 2.3693 0.23 Q | | |
24+ 0 2.3709 0.23 Q | | |
24+ 5 2.3719 0.15 Q | | |
24+10 2.3722 0.05 Q | | |
24+15 2.3724 0.02 Q I I I
24+20 2.3724 0.01 Q | I I
24+25 2.3724 0.00 Q | | |
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0.043

Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 11/12/12 File: postcondmpl1100.out

B A o

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6269

English (i b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

100 Year Storm Event
Mission Pacific Site
Basin Analysis - Post-Project

1-Hour

Drainage Area = 27.20(Ac.) = 0.043 Sg. Mi.

Drainage Area for Depth-Area Areal Adjustment = 27.20(Ac.) =

Sq. Mi.

Length along longest watercourse = 2120.00(Ft.)

Length along longest watercourse measured to centroid = 1060.00(Ft.)
Length along longest watercourse = 0.402 Mi.

Length along longest watercourse measured to centroid = 0.201 Mi.
Difference in elevation 14.00(Ft.)

Slope along watercourse 34.8679 Ft./Mi.

Average Manning®s "N* = 0.015

Lag time = 0.070 Hr.

Lag time = 4.22 Min.

25% of lag time = 1.06 Min.

40% of lag time = 1.69 Min.

Unit time = 5.00 Min.

Duration of storm = 1 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
27.20 0.50 13.60

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
27.20 1.20 32.64
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 0.500(In)
Area Averaged 100-Year Rainfall = 1.200(1In)
Point rain (area averaged) = 1.200(In)
Areal adjustment factor = 99.98 %
Adjusted average point rain = 1.200(In)
Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
27.200 56.00 0.650
Total Area Entered = 27.20(Ac.)
R1 R1 Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
56.0 56.0 0.511 0.650 0.212 1.000 0.212
Sum (F) = 0.212

Area averaged mean soil loss (F) (In/Hr) = 0.212
Minimum soil loss rate ((In/Hr)) = 0.106

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.380

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)
1 0.083 118.346 24.718 6.776
2 0.167 236.693 48.764 13.368
3 0.250 355.039 13.456 3.689
4 0.333 473.386 6.109 1.675
5 0.417 591.732 3.415 0.936
6 0.500 710.079 1.988 0.545
7 0.583 828.425 1.549 0.425
Sum = 100.000 Sum= 27.413

The following loss rate calculations reflect use of the minimum calculated
loss
rate subtracted from the Storm Rain to produce the maximum Effective Rain

value

Unit Time Pattern  Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)

2



1 0.08 4.20 0.605 0.212 ( 0.230) 0.393
2  0.17 4.30 0.619 0.212 ( 0.235) 0.407
3 0.25 5.00 0.720 0.212 ( 0.274) 0.508
4 0.33 5.00 0.720 0.212 ( 0.274) 0.508
5 0.42 5.80 0.835 0.212 ( 0.317) 0.623
6 0.50 6.50 0.936 0.212 ( 0.356) 0.724
7 0.58 7.40 1.065 0.212 ( 0.405) 0.853
8 0.67 8.60 1.238 0.212 ( 0.470) 1.026
9 0.75 12.30 1.771 0.212 ( 0.673) 1.559
10 0.83 29.10 4.189 0.212 ( 1.592) 3.977
11 0.92 6.80 0.979 0.212 ( 0.372) 0.767
12 1.00 5.00 0.720 0.212 ( 0.274) 0.508
(Loss Rate Not Used)
Sum = 100.0 Sum = 11.9
Flood volume = Effective rainfall 0.99(In)
times area 27.2(Ac)/Ln)/(Ft)] = 2.2(Ac.Ft)
Total soil loss 0.21(In)
Total soil loss 0.480(Ac.Ft)
Total rainfall = 1.20(In)
Flood volume = 97523.7 Cubic Feet
Total soil loss = 20930.3 Cubic Feet
Peak flow rate of this hydrograph = 67.326(CFS)
1-HOUR STORM
Runoff Hydrograph
Hydrograph in 5 Minute intervals ((CFS))
Time(h+m) Volume Ac.Ft Q(CFS) O 17.5 35.0 52.5 70.0
0+ 5 0.0183 2.66 VQ | | |
0+10 0.0735 8.01 |V Q | | |
0+15 0.1447 10.34 | V Q | | |
0+20 0.2301 12.40 | VvV Q | | | |
0+25 0.3261 13.94 | vaQ | | | 1
0+30 0.4401 16.56 | vV Ql | |
0+35 0.5743 19.48 | VQ | |
0+40 0.7327 23.01 | ]l Q | |
0+45 0.9375 29.73 | | | |
0+50 1.3112 54.26 | | | Vv 1Q
0+55 1.7749 67.33 | | | v Q1
1+ 0 2.0003 32.73 | | Q1 | \Y
1+ 5 2.1288 18.67 | Q | | AN |
1+10 2.1851 8.17 | Q | | | V]
1+15 2.2154 4.40 | ] ] ] V]
1+20 2.2332 2.58 | | | | V]
1+25 2.2374 0.60 Q | | | V]
1+30 2.2388 0.22 Q | | | \Y



0.043

Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 11/12/12 File: postcondmp3100.out

B A o

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6269

English (i b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

100 Year Storm Event

Mission Pacific Site

Basin Analysis - Post-Project

3-Hour

Drainage Area = 27.20(Ac.) = 0.043 Sg. Mi.
Drainage Area for Depth-Area Areal Adjustment =

Sq. Mi.

Length along longest watercourse = 2120.00(Ft.)
Length along longest watercourse measured to centroid =
Length along longest watercourse = 0.402 Mi.
Length along longest watercourse measured to centroid =
Difference in elevation = 14.00(Ft.)
Slope along watercourse = 34.8679 Ft./Mi.
Average Manning®s "N = 0.015

Lag time = 0.070 Hr.

Lag time = 4.22 Min.

25% of lag time = 1.06 Min.

40% of lag time 1.69 Min.

Unit time = .00 Min.
Duration of storm = 3 Hour(s)
User Entered Base Flow =

27.20(Ac.) =

1060.00(Ft.)

0.201 Mi.

an o

0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2]
27.20 0.80

Weighting[1*2]
21.76

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
27.20 1.85 50.32

STORM EVENT (YEAR) = 100.00

Area Averaged 2-Year Rainfall = 0.800(In)

Area Averaged 100-Year Rainfall = 1.850(1In)

Point rain (area averaged) = 1.850(1In)

Areal adjustment factor = 99.99 %

Adjusted average point rain = 1.850(1In)

Sub-Area Data:

Area(Ac.) Runoff Index Impervious %
27.200 56.00 0.650
Total Area Entered = 27.20(Ac.)
R1 R1 Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
56.0 56.0 0.511 0.650 0.212 1.000 0.212
Sum (F) = 0.212

Area averaged mean soil loss (F) (In/Hr) = 0.212
Minimum soil loss rate ((In/Hr)) = 0.106

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.380

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 118.346 24.718 6.776

2 0.167 236.693 48.764 13.368

3 0.250 355.039 13.456 3.689

4 0.333 473.386 6.109 1.675

5 0.417 591.732 3.415 0.936

6 0.500 710.079 1.988 0.545

7 0.583 828.425 1.549 0.425
Sum = 100.000  Sum= 27.413

The following loss rate calculations reflect use of the minimum calculated

loss

rate subtracted from the Storm Rain to produce the maximum Effective Rain

value
Unit Time Pattern Storm Rain
(Hr.) Percent (In/Hr)
1 0.08 1.30 0.289
2  0.17 1.30 0.289

Loss rate(In./Hr)
Max | Low

( 0.212)
( 0.212)

2

0.110
0.110

Effective
(In/Hr)

0.179
0.179



3 0.25 1.10 0.244 ( 0.212) 0.093 0.151
4 0.33 1.50 0.333 ( 0.212) 0.127 0.206
5 0.42 1.50 0.333 ( 0.212) 0.127 0.206
6 0.50 1.80 0.400 ( 0.212) 0.152 0.248
7 0.58 1.50 0.333 ( 0.212) 0.127 0.206
8 0.67 1.80 0.400 ( 0.212) 0.152 0.248
9 0.75 1.80 0.400 ( 0.212) 0.152 0.248
10 0.83 1.50 0.333 ( 0.212) 0.127 0.206
11 0.92 1.60 0.355 ( 0.212) 0.135 0.220
12 1.00 1.80 0.400 ( 0.212) 0.152 0.248
13 1.08 2.20 0.488 ( 0.212) 0.186 0.303
14 1.17 2.20 0.488 ( 0.212) 0.186 0.303
15 1.25 2.20 0.488 ( 0.212) 0.186 0.303
16 1.33 2.00 0.444 ( 0.212) 0.169 0.275
17 1.42 2.60 0.577 0.212 ( 0.219) 0.365
18 1.50 2.70 0.599 0.212 ( 0.228) 0.387
19 1.58 2.40 0.533 ( 0.212) 0.202 0.330
20 1.67 2.70 0.599 0.212 ( 0.228) 0.387
21 1.75 3.30 0.733 0.212 ( 0.278) 0.521
22 1.83 3.10 0.688 0.212 ( 0.261) 0.476
23 1.92 2.90 0.644 0.212 ( 0.245) 0.432
24  2.00 3.00 0.666 0.212 ( 0.253) 0.454
25 2.08 3.10 0.688 0.212 ( 0.261) 0.476
26 2.17 4.20 0.932 0.212 ( 0.354) 0.720
27 2.25 5.00 1.110 0.212 ( 0.422) 0.898
28 2.33 3.50 0.777 0.212 ( 0.295) 0.565
29 2.42 6.80 1.509 0.212 ( 0.574) 1.297
30 2.50 7.30 1.620 0.212 ( 0.616) 1.408
31 2.58 8.20 1.820 0.212 ( 0.692) 1.608
32 2.67 5.90 1.310 0.212 ( 0.498) 1.098
33 2.75 2.00 0.444 ( 0.212) 0.169 0.275
34 2.83 1.80 0.400 ( 0.212) 0.152 0.248
35 2.92 1.80 0.400 ( 0.212) 0.152 0.248
36 3.00 0.60 0.133 ( 0.212) 0.051 0.083
(Loss Rate Not Used)
Sum = 100.0 Sum = 16.0
Flood volume = Effective rainfall 1.33(In)
times area 27.2(Ac.)/L(In)/(Ft.)] = 3.0(Ac.Ft)
Total soil loss = 0.52(In)
Total soil loss = 1.169(Ac.Ft)
Total rainfall = 1.85(In)
Flood volume = 131700.1 Cubic Feet
Total soil loss = 50939.7 Cubic Feet
37.647(CFS)
3-HOUR STOR
Runoff Hydrograph
Hydrograph in 5 Minute intervals ((CFS))
Time(h+m) Volume Ac.Ft Q(CFS) O 10.0 20.0 30.0
0+ 5 0.0084 1.21 VQ | | |

0+10 0.0332 3.61 V Q | | |
0+15 0.0613 4.08 V Q | 1 |
0+20 0.0915 4.38 |V Q | 1 |
0+25 0.1272 5.19 |V Q 1 1 1
0+30 0.1666 572 |V Q 1 1 1
0+35 0.2089 6.14 |V Q | | |
0+40 0.2505 6.05 | vV Q | | |
0+45 0.2956 6.54 | vV Q | | |
0+50 0.3397 6.41 | VvQ | | |
0+55 0.3810 6.00 | Q | | |
1+ 0 0.4241 6.25 | vo | | |
1+ 5 0.4721 6.98 | Q 1 | |
1+10 0.5260 7.82 | vQ | | |
1+15 0.5815 8.06 | vQ | | |
1+20 0.6364 7.98 | Qv | | |
1+25 0.6935 8.29 | Qv | |
1+30 0.7596 9.59 | QV | |
1+35 0.8271 9.81 | QV | |
1+40 0.8935 9.64 | Qlv | |
1+45 0.9706 11.20 | 1Qv | |
1+50 1.0591 12.85 | | QV | |
1+55 1.1455 12.54 | 1Q Vv | |
2+ 0 1.2294 12.19 | 1Q Vv | |
2+ 5 1.3157 12.53 | | Q v |
2+10 1.4159 14.54 | I Qo VI |
2+15 1.5476 19.12 | ] Qv |
2+20 1.6864 20.16 | ] QV |
2+25 1.8362 21.75 | | IQ Vv |
2+30 2.0539 31.62 | ] | A2 [¢]
2+35 2.3081 36.91 | | | v Q
2+40 2.5674 37.65 | | | | v Q
2+45 2.7516 26.75 | | | Q 1 v
2+50 2.8506 14.37 | I Q | | \%
2+55 2.9241 10.67 | Q | |
3+ 0 2.9775 7.75 | Q 1 | |
3+ 5 3.0049 3.97 | Q | | |
3+10 3.0157 1.57 |Q 1 1 1
3+15 3.0200 0.62 Q 1 1 1
3+20 3.0221 0.32 Q | | |
3+25 3.0232 0.15 Q | | |
3+30 3.0234 0.04 Q | | |
4



0.043

Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 11/12/12 File: postcondmp6100.out

B A o

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6269

English (i b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

100 Year Storm Event

Mission Pacific Site

Basin Analysis - Post-Project

6-Hour

Drainage Area = 27.20(Ac.) = 0.043 Sg. Mi.
Drainage Area for Depth-Area Areal Adjustment =

Sq. Mi.

Length along longest watercourse = 2120.00(Ft.)
Length along longest watercourse measured to centroid =
Length along longest watercourse = 0.402 Mi.
Length along longest watercourse measured to centroid =
Difference in elevation = 14.00(Ft.)
Slope along watercourse = 34.8679 Ft./Mi.
Average Manning®s "N = 0.015

Lag time = 0.070 Hr.

Lag time = 4.22 Min.

25% of lag time = 1.06 Min.

40% of lag time 1.69 Min.

Unit time = .00 Min.
Duration of storm = 6 Hour(s)
User Entered Base Flow =

27.20(Ac.) =

1060.00(Ft.)

0.201 Mi.

an o

0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2]
27.20 1.00

Weighting[1*2]
27.20

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
27.20 2.50 68.00

STORM EVENT (YEAR) = 100.00

Area Averaged 2-Year Rainfall = 1.000(In)

Area Averaged 100-Year Rainfall = 2.500(In)

Point rain (area averaged) = 2.500(1In)

Areal adjustment factor = 99.99 %

Adjusted average point rain = 2.500(1In)

Sub-Area Data:

Area(Ac.) Runoff Index Impervious %
27.200 56.00 0.650
Total Area Entered = 27.20(Ac.)
R1 R1 Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
56.0 56.0 0.511 0.650 0.212 1.000 0.212
Sum (F) = 0.212

Area averaged mean soil loss (F) (In/Hr) = 0.212
Minimum soil loss rate ((In/Hr)) = 0.106

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.380

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 118.346 24.718 6.776

2 0.167 236.693 48.764 13.368

3 0.250 355.039 13.456 3.689

4 0.333 473.386 6.109 1.675

5 0.417 591.732 3.415 0.936

6 0.500 710.079 1.988 0.545

7 0.583 828.425 1.549 0.425
Sum = 100.000  Sum= 27.413

The following loss rate calculations reflect use of the minimum calculated

loss

rate subtracted from the Storm Rain to produce the maximum Effective Rain

value
Unit Time Pattern Storm Rain
(Hr.) Percent (In/Hr)
1 0.08 0.50 0.150
2  0.17 0.60 0.180

Loss rate(In./Hr)
Max | Low

( 0.212)
( 0.212)

2

0.057
0.068

Effective
(In/Hr)

0.093
0.112
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.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00

Sum =
Flood volume = Effective rainfall
27.2(Ac)/L(In)/(Ft)] =
0.78(In)
1.768(Ac.Ft)
2.50(In)

169801.6 Cubic Feet
77015.4 Cubic Feet

.50
.60
.10
.60
-90
.20
.70
.60
.90
.90
.60
.50
.30
.20

OCOO0OO0OORUARMWWWNN

100.0

times area
Total
Total
Total
Flood
Total

soil loss
soil loss
rainfall =
volume =

soil loss =

flow rate of this hydrograph =
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.750
.780
-930
.080
.170
.260
.410
.680
.570
.270
.180
.150
.090
.060
(Loss Rate Not Used)
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0.068
0.057
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0.023

Sum =

3.9(Ac.Ft)
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.868
.958
.048
.198
.468
.358
.167
.112
.093
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.037

32.890(CFS)
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Line M2 MDP Analysis
For Mission Pacific and Walmart
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Unit Hydrographs 100 Year, Post-Project for Walmart Site



Unit Hydrograph Analysis Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]

21.70 1.20 26.04
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 11/12/12 File: postcondwml1100.out STORM EVENT (YEAR) = 100.00

Area Averaged 2-Year Rainfall = 0.500(In)

Area Averaged 100-Year Rainfall = 1.200(1In)
++++++++
———————————————————————————————————————————————————————————————————————— Point rain (area averaged) = 1.200(In)

Areal adjustment factor = 99.98 %
Riverside County Synthetic Unit Hydrology Method Adjusted average point rain = 1.200(In)

RCFC & WCD Manual date - April 1978
Sub-Area Data:

Area(Ac.) Runoff Index Impervious %
Program License Serial Number 6269 21.700 56.00 0.900
Total Area Entered = 21.70(Ac.)
English (i b) Input Units Used
English Rainfall Data (Inches) Input Values Used R1 R1 Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
English Units used in output format 56.0 56.0 0.511 0.900 0.097 1.000 0.097
Sum (F) = 0.097
Area averaged mean soil loss (F) (In/Hr) = 0.097
Minimum soil loss rate ((In/Hr)) = 0.049
————————————————————————————————————————————————————————————————————— (for 24 hour storm duration)
100 Year Storm Event Soil low loss rate (decimal) = 0.180
Wallmart Site e
Basin Analysis - Post-Project Slope of intensity-duration curve for a 1 hour storm =0.5000
1-HoUur e
Drainage Area = 21.70(Ac.) = 0.034 Sq. Mi. Unit Hydrograph
Drainage Area for Depth-Area Areal Adjustment = 21.70(Ac.) = VALLEY S-Curve
0.034 Sq. Mi. S oo
Length along longest watercourse = 1530.00(Ft.) Unit Hydrograph Data
Length along longest watercourse measured to centroid = 765.00(Ft.)  TTT T oo
Length along longest watercourse = 0.290 Mi. Unit time period Time % of lag Distribution Unit Hydrograph
Length along longest watercourse measured to centroid = 0.145 Mi. (hrs) Graph % (CFS)
Difference in elevation = 10.00(Ft.) S oo
Slope along watercourse = 34.5098 Ft./Mi. 1 0.083 151.340 33.498 7.326
Average Manning's "N* = 0.015 2 0.167 302.680 46.912 10.259
Lag time = 0.055 Hr. 3 0.250 454.019 11.104 2.428
Lag time = 3.30 Min. 4 0.333 605.359 4.843 1.059
25% of lag time = 0.83 Min. 5 0.417 756.699 2.428 0.531
40% of lag time = 1.32 Min. 6 0.500 908.039 1.216 0.266
Unit time = 5.00 Min. Sum = 100.000  Sum= 21.870
Duration of storm = 1 Hour(S) T e e
User Entered Base Flow = 0.00(CFS)
2 YEAR Area rainfall data: The following loss rate calculations reflect use of the minimum calculated
loss
rate subtracted from the Storm Rain to produce the maximum Effective Rain
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2] value
21.70 0.50 10.85
Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
100 YEAR Area rainfall data: (Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 4.20 0.605 0.097 ( 0.109) 0.508



2 0.17 4.30 0.619 0.097 ( 0.111) 0.522
3 0.25 5.00 0.720 0.097 ( 0.130) 0.623
4 0.33 5.00 0.720 0.097 ( 0.130) 0.623
5 0.42 5.80 0.835 0.097 ( 0.150) 0.738
6 0.50 6.50 0.936 0.097 ( 0.168) 0.839
7 0.58 7.40 1.065 0.097 ( 0.192) 0.968
8 0.67 8.60 1.238 0.097 ( 0.223) 1.141
9 0.75 12.30 1.771 0.097 ( 0.319) 1.674
10 0.83 29.10 4.190 0.097 ( 0.754) 4.093
11 0.92 6.80 0.979 0.097 ( 0.176) 0.882
12 1.00 5.00 0.720 0.097 ( 0.130) 0.623
(Loss Rate Not Used)
Sum = 100.0 Sum = 13.2
Flood volume = Effective rainfall 1.10(In)
times area 21.7(Ac.)/L(In)/(Ft.)] = 2.0(Ac.Ft)
Total soil loss = 0.10(In)
Total soil loss = 0.176(Ac.Ft)
Total rainfall = 1.20(In)
Flood volume = 86861.7 Cubic Feet
Total soil loss = 7644.9 Cubic Feet
Peak flow rate of this hydrograph = 54._.486(CFS)
1-HOUR STORM
Runoff Hydrograph
Hydrograph in 5 Minute intervals ((CFS))
Time(h+m) Volume Ac.Ft Q(CFS) O 15.0 30.0 45.0 60.0
0+ 5 0.0256 3.72 vV Q | | |
0+10 0.0879 9.04 |V Q | | |
0+15 0.1647 11.16 | Vv Q | | |
0+20 0.2526 12.76 | vV Q] | |
0+25 0.3500 14.14 | vV Ql ] ] 1
0+30 0.4623 16.31 | VQ | |
0+35 0.5906 18.63 | 1VQ | |
0+40 0.7395 21.62 | | Q | |
0+45 0.9308 27.78 | | Q1 |
0+50 1.2863 51.62 | | | \Y | Q |
0+55 1.6616 54.49 | | | ] Vv Q |
1+ 0 1.8420 26.20 | | Q 1 | \Y
1+ 5 1.9389 14.07 | Ql | | V]
1+10 1.9738 5.07 | Q | | | V]
1+15 1.9890 2.22 |Q | | | V]
1+20 1.9929 0.57 Q | | | V]
1+25 1.9941 0.17 Q | | | V]



Unit Hydrograph Analysis Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]

21.70 1.85 40.15
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 11/12/12 File: postcondwm3100.out STORM EVENT (YEAR) = 100.00

Area Averaged 2-Year Rainfall = 0.800(In)

Area Averaged 100-Year Rainfall = 1.850(1In)
++++++++
———————————————————————————————————————————————————————————————————————— Point rain (area averaged) = 1.850(In)

Areal adjustment factor = 99.99 %
Riverside County Synthetic Unit Hydrology Method Adjusted average point rain = 1.850(1In)

RCFC & WCD Manual date - April 1978
Sub-Area Data:

Area(Ac.) Runoff Index Impervious %
Program License Serial Number 6269 21.700 56.00 0.900
Total Area Entered = 21.70(Ac.)
English (i b) Input Units Used
English Rainfall Data (Inches) Input Values Used R1 R1 Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
English Units used in output format 56.0 56.0 0.511 0.900 0.097 1.000 0.097
Sum (F) = 0.097
Area averaged mean soil loss (F) (In/Hr) = 0.097
Minimum soil loss rate ((In/Hr)) = 0.049
————————————————————————————————————————————————————————————————————— (for 24 hour storm duration)
100 Year Storm Event Soil low loss rate (decimal) = 0.180
Walmart Site
Basin Analysis - Post-Project
3-Hour Unit Hydrograph
-------------------------------------------------------------------- VALLEY S-Curve
Drainage Area = 21.70(Ac.) = 0.034 Sq. Mi. ST oo
Drainage Area for Depth-Area Areal Adjustment = 21.70(Ac.) = Unit Hydrograph Data
0.034 Sq. Mi. e e oo
Lé%gth along longest watercourse = 1530.00(Ft.) Unit time period Time % of lag Distribution Unit Hydrograph
Length along longest watercourse measured to centroid = 765.00(Ft.) (hrs) Graph % (CFS)
Length along longest watercourse = 0.290 ME.
Length along longest watercourse measured to centroid = 0.145 Mi. 1 0.083 151.340 33.498 7.326
Difference in elevation = 10.00(Ft.) 2 0.167 302.680 46.912 10.259
Slope along watercourse = 34.5098 Ft./Mi. 3 0.250 454.019 11.104 2.428
Average Manning®s "N = 0.015 4 0.333 605.359 4.843 1.059
Lag time = 0.055 Hr. 5 0.417 756.699 2.428 0.531
Lag time = 3.30 Min. 6 0.500 908.039 1.216 0.266
25% of lag time = 0.83 Min. Sum = 100.000  Sum= 21.870
40% of lag time = 1.32 MEN.
Unit time = 5.00 Min.
Duration of storm = 3 Hour(s)
User Entered Base Flow = 0.00(CFS) The following loss rate calculations reflect use of the minimum calculated
loss
2 YEAR Area rainfall data: rate subtracted from the Storm Rain to produce the maximum Effective Rain
value
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2] Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
21.70 0.80 17.36 (Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 1.30 0.289 ( 0.097) 0.052 0.237
100 YEAR Area rainfall data: 2 0.17 1.30 0.289 ( 0.097) 0.052 0.237
3 0.25 1.10 0.244 ( 0.097) 0.044 0.200

1 2
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10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

0.33 1.50 0.333 ( 0.097)
0.42 1.50 0.333 ( 0.097)
0.50 1.80 0.400 (C 0.097)
0.58 1.50 0.333 C 0.097)
0.67 1.80 0.400 C 0.097)
0.75 1.80 0.400 (C 0.097)
0.83 1.50 0.333 (C 0.097)
0.92 1.60 0.355 (C 0.097)
1.00 1.80 0.400 (C 0.097)
1.08 2.20 0.488 (C 0.097)
1.17 2.20 0.488 ( 0.097)
1.25 2.20 0.488 (C 0.097)
1.33 2.00 0.444 ( 0.097)
1.42 2.60 0.577 0.097 C
1.50 2.70 0.599 0.097 C
1.58 2.40 0.533 (C 0.097)
1.67 2.70 0.599 0.097 C
1.75 3.30 0.733 0.097 C
1.83 3.10 0.688 0.097 C
1.92 2.90 0.644 0.097 [¢
2.00 3.00 0.666 0.097 [¢
2.08 3.10 0.688 0.097 [¢
2.17 4.20 0.932 0.097 [¢
2.25 5.00 1.110 0.097 C
2.33 3.50 0.777 0.097 (¢
2.42 6.80 1.509 0.097 C
2.50 7.30 1.620 0.097 C
2.58 8.20 1.820 0.097 C
2.67 5.90 1.310 0.097 C
2.75 2.00 0.444 (C 0.097)
2.83 1.80 0.400 (C 0.097)
2.92 1.80 0.400 (C 0.097)
3.00 0.60 0.133 (C 0.097)
(Loss Rate Not Used)

Sum = 100.0

Flood volume = Effective rainfall 1.61(In)
times area 21.7(Ac.)/L(In)/(Ft.)] =

Total soil loss = 0.24(In)

Total soil loss = 0.434(Ac.Ft)

Total rainfall = 1.85(In)

Flood volume = 126792.9 Cubic Feet

Total soil loss = 18919.6 Cubic Feet

[ejeoloNoNoloNoNoNoNoNoNoNa)
o
[
o
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Sum = 19.3

2.9(Ac.Ft)

.273
.273
.328
.273
.328
.328
.273
.291
.328
-400
.400
.400
.364
.480
.502
.437
.502
.635
.591
.547
-569
.591
.835
.013
.680
.412
.523
.723
.213
.364
.328
.328
.109

3-HOUR S

TORM

Runoff Hydrograph

me(h+m) Volume Ac.Ft Q(CFS) O
0+ 5 0.0119 1.73 VQ
0+10 0.0406 4.16 V. Q

0+15 0.0714 4.47 V Q | | |
0+20 0.1050 4.88 |V Q | 1 |
0+25 0.1441 567 |V Q | 1 |
0+30 0.1872 6.27 |V Q | 1 1
0+35 0.2319 6.49 | V Q | | 1
0+40 0.2766 6.49 | V Q | | |
0+45 0.3247 6.99 | VQ | | |
0+50 0.3709 6.70 | vo | | |
0+55 0.4143 6.31 | vo | | |
1+ 0 0.4601 6.65 | Q | | |
1+ 5 0.5122 7.56 | Q 1 | |
1+10 0.5699 8.38 | vQ | 1 1
1+15 0.6291 8.59 | Q1 1 |
1+20 0.6871 8.43 | V] | |
1+25 0.7488 8.95 | QV | 1
1+30 0.8193 10.24 | QV | |
1+35 0.8897 10.23 | QV | |
1+40 0.9600 10.19 | Q V | |
1+45 1.0409 11.76 | 1Q V | |
1+50 1.1300 12.93 | ]1Q VvV | |
1+55 1.2162 12.52 | 1Q Vv | |
2+ 0 1.3007 12.27 | |1 Q (| |
2+ 5 1.3875 12.60 | |1 Q V] |
2+10 1.4883 14.63 | | Q \ |
2+15 1.6156 18.48 | ] Q1lV |
2+20 1.7429 18.48 | 1 Ql VvV |
2425 1.8885 21.14 | ] IQ Vv |
2+30 2.0881 28.99 | | | Q1
2+35 2.3167 33.18 | | | IV Q
2+40 2.5398 32.40 | | | | Qv
2+45 2.6903 21.85 | | 10 | v
2+50 2.7736 12.10 | | Q | |
2455 2.8373 9.25 | ol | 1
3+ 0 2.8817 6.45 | Q0 | | |
3+ 5 2.9009 2.78 |1 Q | | |
3+10 2.9070 0.88 Q | | |
3+15 2.9096 0.38 Q | | |
3+20 2.9106 0.15 Q | | |
3+25 2.9108 0.03 Q | | |
4



Unit Hydrograph Analysis Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]

21.70 2.50 54.25
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 11/12/12 File: postcondwm6100.out STORM EVENT (YEAR) = 100.00

Area Averaged 2-Year Rainfall = 1.000(In)

Area Averaged 100-Year Rainfall = 2.500(In)
++++++++
———————————————————————————————————————————————————————————————————————— Point rain (area averaged) = 2.500(In)

Areal adjustment factor = 99.99 %
Riverside County Synthetic Unit Hydrology Method Adjusted average point rain = 2.500(1In)

RCFC & WCD Manual date - April 1978
Sub-Area Data:

Area(Ac.) Runoff Index Impervious %
Program License Serial Number 6269 21.700 56.00 0.900
Total Area Entered = 21.70(Ac.)
English (i b) Input Units Used
English Rainfall Data (Inches) Input Values Used R1 R1 Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
English Units used in output format 56.0 56.0 0.511 0.900 0.097 1.000 0.097
Sum (F) = 0.097
Area averaged mean soil loss (F) (In/Hr) = 0.097
Minimum soil loss rate ((In/Hr)) = 0.049
————————————————————————————————————————————————————————————————————— (for 24 hour storm duration)
100 Year Storm Event Soil low loss rate (decimal) = 0.180
Walmart Site
Basin Analysis - Post-Project
6-Hour Unit Hydrograph
-------------------------------------------------------------------- VALLEY S-Curve
Drainage Area = 21.70(Ac.) = 0.034 Sq. Mi. ST oo
Drainage Area for Depth-Area Areal Adjustment = 21.70(Ac.) = Unit Hydrograph Data
0.034 Sq. Mi. e e oo
Lé%gth along longest watercourse = 1530.00(Ft.) Unit time period Time % of lag Distribution Unit Hydrograph
Length along longest watercourse measured to centroid = 765.00(Ft.) (hrs) Graph % (CFS)
Length along longest watercourse = 0.290 ME.
Length along longest watercourse measured to centroid = 0.145 Mi. 1 0.083 151.340 33.498 7.326
Difference in elevation = 10.00(Ft.) 2 0.167 302.680 46.912 10.259
Slope along watercourse = 34.5098 Ft./Mi. 3 0.250 454.019 11.104 2.428
Average Manning®s "N = 0.015 4 0.333 605.359 4.843 1.059
Lag time = 0.055 Hr. 5 0.417 756.699 2.428 0.531
Lag time = 3.30 Min. 6 0.500 908.039 1.216 0.266
25% of lag time = 0.83 Min. Sum = 100.000  Sum= 21.870
40% of lag time = 1.32 MEN.
Unit time = 5.00 Min.
Duration of storm = 6 Hour(s)
User Entered Base Flow = 0.00(CFS) The following loss rate calculations reflect use of the minimum calculated
loss
2 YEAR Area rainfall data: rate subtracted from the Storm Rain to produce the maximum Effective Rain
value
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2] Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
21.70 1.00 21.70 (Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 0.50 0.150 ( 0.097) 0.027 0.123
100 YEAR Area rainfall data: 2  0.17 0.60 0.180 (C 0.097) 0.032 0.148
3 0.25 0.60 0.180 ( 0.097) 0.032 0.148

1 2



©oO~NO O N

10

12
13
14
15
16
17
18
19
20
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22
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24
25
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

50
51
52
53
54
55
56
57
58
59

AAALADMDDIAADDDADRADNWOWWWWWWWWWWNNNNNNNMNNNNNNRRPRPRPRPRPRPRPRPRPRPRPOOOOOOOO

.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08

17

.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17

25

.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92

NNNMNNNNMNNNRPRRPRPRPRPRPRPRPRPRPRPRPRPRPPRPRPPRPOO0OO0OO0O000000000000000000000000O0

.60
.60
.70
.70
.70
.70
.70
.70
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.90
.80
.90
-90
-90
.90
.90
.90
.90
.00
.00
.00
.00
.00
.10

.10
.20
.30
.40
.40
.50
.50
.60
.60
.70
.80
-90
.00
.10
.10
.20
.30
.40
.40
.50

[eNejoNoNoooNoNooooojoooN oo oooNojooofooNo oo oo oNoo oo oo ololoNoNooNo ool oo oN ol oo o N o)

.180
.180
.210
.210
.210
.210
.210
.210
.240
.240
.240
.240
.240
.240
.240
.240
.240
-240
-240
.240
.270
.240
.270
.270
.270
.270
.270
.270
.270
-300
.300
.300
.300
.300
.330
.330
-330
-360
-390
-420
.420
.450
.450
.480
.480

510

.540
.570
.600
.630
.630
.660
.690
.720
.720
.750

ANANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANA

[elelojoNoooNoNooooNojoooN oo oooNojoN o ofooN o oo oo o oo o oo oNololoN oo oo ool oo oo oo o Ne)

.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097)
.097

.097

.097

.097

.097

.097

.097

.097

.097

.097

ANANAAAAAAAAAA

[ejeoloNoNoNoNoNoNoNa)
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.032
.032
.038
.038
.038
.038
.038
.038
.043
.043
.043
.043
.043
.043
.043
.043
.043
.043
.043
.043
.049
.043
.049
.049
.049
.049
.049
.049
.049
.054
.054
.054
.054
.054
.059
.059
.059
.065
.070
.076
.076
.081
.081
.086
.086
.092

.097)
.103)
.108)
.113)
.113)
.119)
.124)
.130)
.130)
.135)

[ejoloNojolooNoNooloNoooJ oo ooNoojoofoo oo oo oo oo oNoloN oo foloNoNoN o oo o oNoNo oo NoN o oo NoNa]

.148
.148
.172
.172
.172
172
172
172
.197
.197
.197
.197
.197
.197
.197
.197
.197
.197
.197
.197
.221
.197
.221
.221
.221
.221
.221
.221
.221
.246
.246
.246
.246
.246
.271

271

.271
.295
.320
.344
.344
.369
.369
-394
-394

418

.443
.473
.503
.533
.533
.563
.593
.623
.623
.653

60
61
62
63
64
65
66
67
68
69
70
71
72

me(h+m) Volume Ac.Ft Q(CFS) O 7.5
0+ 5 0.0062 0.90 VQ |
0+10 0.0224 2.34 VvV Q |
0+15 0.0423 2.90 V Q |
0+20 0.0635 3.09 vV Q |
0+25 0.0854 3.18 V Q |
0+30 0.1089 3.40 |V Q |
0+35 0.1341 3.66 |V Q |
0+40 0.1597 3.72 |V Q |
0+45 0.1855 3.75 |V Q |
0+50 0.2114 3.76 |V Q |
0+55 0.2374 3.77 |V Q |
1+ 0 0.2646 3.95 |V Q |
1+ 5 0.2935 4.20 | Vv Q |
1+10 0.3228 4.26 | VQ |
1+15 0.3524 4.29 | Vv Q |
1+20 0.3820 4.30 | VvQ |
1+25 0.4116 4.31 | VQ |
1+30 0.4413 4.31 | VQ |
1+35 0.4709 4.31 | VQ |
1+40 0.5006 4.31 | Q |
1+45 0.5302 4.31 | Q |
1+50 0.5599 4.31 | Q |

5.00 2.60 0.780 0.097 [¢
5.08 3.10 0.930 0.097 (
5.17 3.60 1.080 0.097 (
5.25 3.90 1.170 0.097 (
5.33 4.20 1.260 0.097 (
5.42 4.70 1.410 0.097 (
5.50 5.60 1.680 0.097 (
5.58 1.90 0.570 0.097 (
5.67 0.90 0.270 ( 0.097)
5.75 0.60 0.180 ( 0.097)
5.83 0.50 0.150 ( 0.097)
5.92 0.30 0.090 ( 0.097)
6.00 0.20 0.060 ( 0.097)
(Loss Rate Not Used)
Sum = 100.0
Flood volume = Effective rainfall 2.14(In)

times area 21.7(Ac)/L(n)/(Ft)] =
Total soil loss = 0.36(In)
Total soil loss = 0.660(Ac.Ft)
Total rainfall = 2.50(In)

168184.1 Cubic Feet
28728.7 Cubic Feet

Flood volume =
Total soil loss =

[eNoloNoNoNoNoNa]

.140)
.167)
.194)
.211)
.227)
.254)
.302)
.103)
0.049
0.032
0.027
0.016
0.011

Sum = 25.

3.9(Ac.Ft)

OO0OO0O0OO0OO0ORREFLRFLPOOO

o

.683
.833
.983
.073
.163
.313
.583
.473
.221
.148
.123
.074
.049

Peak flow rate of this hydrograph =

29.783(CFS)

STORM

Hydrograph




1+55 0.5895 4.31 | Qv ] | |
2+ 0 0.6204 4.49 | Qv | | |
2+ 5 0.6518 4.56 | Q 1 | |
2+10 0.6831 4.55 | Qv | | |
2+15 0.7160 4.76 | Qv | | |
2+20 0.7491 4.81 | Qv | | |
2+25 0.7824 4.83 | QV ] | |
2+30 0.8157 4.84 | QV ] | |
2+35 0.8490 4.84 | QV ] | |
2+40 0.8824 4.84 | Q V]| | |
2+45 0.9170 5.02 | Q V]| | |
2+50 0.9534 5.28 | Q V] | |
2455 0.9901 5.34 | Q V | |
3+ 0 1.0270 5.36 | Q Vv | |
3+ 5 1.0641 5.38 | Q v | |
3+10 1.1024 5.56 | Q v | |
3+15 1.1424 5.82 | Q v | |
3+20 1.1829 5.87 | Q |V | |
3+25 1.2248 6.08 | Q1lvV | |
3+30 1.2697 6.53 | Ql Vv | |
3+35 1.3181 7.03 | Ql Vv | |
3+40 1.3688 7.36 | QI Vv | |
3+45 1.4215 7.64 | Q Vv | |
3+50 1.4762 7.94 | Q \ | |
3+55 1.5326 8.20 | Q \ | |
4+ 0 1.5911 8.49 | 1Q A2 | |
4+ 5 1.6513 8.74 | 1Q Vol |
4+10 1.7147 9.21 | |1 Q (2 | |
4+15 1.7819 9.75 | I Q v |
4+20 1.8533 10.37 | | Q V] |
4+25 1.9291 11.01 | [ ) V] |
4+30 2.0080 11.45 | | Q v |
4435 2.0892 11.79 | | Q v |
4+40 2.1744 12.38 | | Q 1V |
4+45 2.2640 13.00 | | Q | Vv |
4+50 2.3564 13.42 | | Q 1 Vv |
4455 2.4512 13.76 | ] Q1 v |
5+ 0 2.5500 14.35 | ] Ql vl
5+ 5 2.6591 15.85 | | 10 Vol
5+10 2.7872 18.60 | | | Qo VI
5+15 2.9333 21.21 | | | QV
5420 3.0941 23.34 | | | Qv
5+25 3.2720 25.83 | | | | VQ
5+30 3.4771 29.78 | | | | v
5+35 3.6490 24.97 | | | | ¢ VvV
5+40 3.7359 12.62 | | Q 1 |
5+45 3.7854 7.19 | Ql | |
5+50 3.8174 4.65 | Q 1 1 1
5+55 3.8386 3.07 ] Q | | |
6+ 0 3.8511 1.82 | Q 1 1 |
6+ 5 3.8576 0.95 |Q 1 1 |
6+10 3.8597 0.30 Q 1 1 |
6+15 3.8606 0.12 Q 1 1 1
6+20 3.8609 0.05 Q 1 1 |
6+25 3.8610 0.01 Q 1 1 |



Line M2 MDP Analysis
For Mission Pacific and Walmart
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Preliminary Profile for Line M2
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Line M2 MDP Analysis
For Mission Pacific and Walmart
Page 19 of 19

Preliminary WSPG for Line M2



LineM2Pre .WSW

Tl Line M2 Storm Drain System - Sunnymead MDP 0

T2 Capacity Analysis

T3

SO 65.0001482.900 1 1487.40

R 100.0001484.710 1 .014 -000 .000 O

R 324.0001485.540 1 .014 -000 .000 O

JX 329.0001485.560 1 2 .014 7.100 1486.000 45.0 .000
R 825.0001487.400 1 .014 -000 .000 O

R 830.0001487.670 1 .014 -000 .000 O

R 1000.0001488.300 1 .014 -000 .000 O

R 1134.0001488.710 1 .014 .000 .000 O

R 1488.3401488.340 1 .014 -000 .000 O

R 1609.0001490.140 1 .014 -000 .000 O

JX  1617.0001490.690 1 4 .014 7.100 1492.000 45.0 .000
R 1625.0001490.710 1 .014 .000 .000 O

R 2245.0001492.570 1 .014 .000 .000 O

TS 2260.0001494.250 8 .014 -000 .000 O

R 2735.0001495.680 8 .014 -000 .000 O

JX 2750.0001495.730 2 6 .014 21.400 1496.000 45.0 .000
R 2800.0001495.880 2 .014 -000 .000 O

JX  2815.0001495.930 2 6 .014  19.600 1496.000 45.0 -000
R 3630.0001499.300 2 .014 -000 .000 O

JX 3635.0001499.800 3 6 .014 15.300 1499.500 45.0 .000
R 4300.0001501.800 3 .014 -000 -000 O

JX  4305.0001502.300 4 5 .014  23.400 1502.000 45.0 -000
R 4748.0001504.960 4 .014 -000 .000 O

SH 4748.0001504.960 4 1504 .960

¢cb 1 4 1 .000 4.500 .000 .000 .000 -

cb 2 4 1 .000 4.000 .000 .000 .000 .00

cb 3 4 1 .000 3.500 .000 .000 .000 .00

CD 4 4 1 .000 3.000 .000 .000 .000 .00

¢cb 5 4 1 .000 2.500 .000 .000 .000 .00

cb 6 4 1 .000 2.000 .000 .000 .000 .00

cb 7 4 1 .000 1.500 .000 .000 .000 .00

CD 8 3 0 .000 2.500 5.000 .000 .000 .00

Q 31.300 .0

Page 1



FILE: linem2pre.WSW

WS P GW - CIVILDESIGN Version 14.06 PAGE 1
Program Package Serial Number: 7020
WATER SURFACE PROFILE LISTING Date:11-12-2012 Time:12:33:22

Line M2 Storm Drain System - Sunnymead MDP
Capacity Analysis

B R S Sk S o S S S R R R R R R R R Rk R EaE R S ke o o I S Rk

| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical]Flow Top|Height/|Base Wt] |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FTJor 1.D.|] ZL |Prs/Pip
L/Elem _|6h Slope_I_ _I_ _I_ _I_ i _SF AV;I_ HF _|éE Dpta|;roude &l&orm Dp_|_ "N _|_X—Fal;|_ ZR _|Type Ch
I | | | | | | | | | | | | |
65.000I 1482.900I 2.227I 1485.127I 125.20I 15.95 3.95I 1489.08 : .00 ! 3.29 : 4.50 I 4.500 ! .000I -00 ! 1 .0
6-066 i -0517_ ) - - - - .018él_ -11_I_ 2.2§I_ 2.13_I_ 1.69 _I_-014 - .Oal_ -00 ;IPE
71_060I 1483.213 2_287I 1485_501I 125.20I 15.42 3-69I 1489.19 ! .00 ! 3.29 : 4.50 : 4.500 : .OOOI .00 : 1 .0
7-075 i -0517_I_ - - - - .016;I_ -12_I_ 2.2;I_ 2.02_I_ 1.69 _I_-014 - .Oal_ -00 ;IPE
78.135I 1483.579I 2.375I 1485.955I 125.20I 14.70 3-36I 1489.31 : .00 ! 3.29 : 4.49 I 4.500 ! .000I -00 ! 1 .0
5-748 i -0517_ ) - - - - .014él_ -08_I_ Z.Sél_ 1.88_I_ 1.69 _I_-Ol4 - .Oal_ .00 ;IPE
83.881I 1483.876 2.468I 1486.344I 125.20I 14.02 3.05I 1489.40 ! .00 ! 3.29 : 4.48 : 4.500 I .OOOI .00 : 1 .0
4.645 i -0517_I_ - - - - .0136I_ -06_I_ 2.4;I_ 1.75_I_ 1.69 _I_-014 - .oBI_ -00 ;IPE
88.529I 1484.117I 2.566I 1486.682I 125.20I 13.36 2.77I 1489 .46 ! .00 ! 3.29 ! 4._46 : 4.500 ! .000I -00 : 1 .0
3-705 i -0517_ ) - - - - .Ollgl_ -04_I_ 2.5;I_ 1.62_I_ 1.69 _I_-014 - .Oal_ -00 ;IPE
92.238I 1484 .308 2.669I 1486.977I 125.20I 12.74 2.52I 1489.50 ! .00 ! 3.29 ! 4.42 I 4.500 ! .OOOI .00 ! 1 .0
2-895 i -0517_I_ - - - - .010£I_ -03_I_ 2.6;I_ 1.51_I_ 1.69 _I_-014 - .oBI_ -00 ;IPE
95.129I 1484 .458 2.778I 1487.236I 125.20I 12.15 2.29I 1489 .53 ! .00 ! 3.29 ! 4_37 : 4.500 ! .000I -00 : 1 .0
2-171 i -0517_ ) - - - - .0096I_ -02_I_ 2.7él_ 1.40_I_ 1.69 _I_-014 - .Oal_ .00 ;IPE
97.300I 1484 .570 2.893I 1487.464I 125.20I 11.58 2.08I 1489 .55 ! .00 ! 3.29 : 4.31 : 4.500 : .000I .00 : 1 .0
1-505 i -0517_I_ - - - - .0086I_ -Ol_l_ 2.85I_ 1.29_I_ 1.69 _I_-014 - .oBI_ -00 ;IPE
98.808I 1484.648I 3.017I 1487.665I 125.20I 11.05 1.89I 1489 .56 : .00 ! 3.29 : 4.23 I 4.500 ! .000I -00 ! 1 .0
-895 i -0517_ ) - - - - .0071I_ -Ol_l_ 3.O£I_ 1.19_I_ 1.69 _I__014 - _Oal_ .00 ;IPE



FILE: linem2pre.WSW

WS P GW - CIVILDESIGN Version 14.06 PAGE 2
Program Package Serial Number: 7020

WATER SURFACE PROFILE LISTING Date:11-12-2012 Time:12:33:22

Line M2 Storm Drain System - Sunnymead MDP
Capacity Analysis

B R S Sk S o S S S R R R R R R R R Rk R EaE R S ke o o I S Rk

| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical]Flow Top|Height/|Base Wt] |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FTJor 1.D.|] ZL |Prs/Pip
L/Elem _|6h Slope_I_ _I_ _I_ _I_ i _SF AV;I_ HF _|éE Dpta|;roude &l&orm Dp_|_ "N _|_X—Fal;|_ ZR _|Type Ch
I | | | | | | | | | | | | |
99.701I 1484.694I 3-149I 1487.844I 125.20I 10.53 1.72I 1489 .57 : .00 ! 3.29 : 4.12 I 4.500 ! .000I -00 ! 1 .0
-295 i -0517_ ) - - - - .OOGZI_ -OO_I_ 3.1;I_ 1.09_I_ 1.69 _I_-014 - .Oal_ -00 ;IPE
100.000I 1484.710 3-293I 1488.003I 125.20 10.04 1.56I 1489 .57 ! .00 ! 3.29 : 3.99 : 4.500 : .OOOI .00 : 1 .0
7-001 i -0037_I_ - - - - .OOS;I_ -04_I_ 3.2;I_ 1.OO_I_ 4.50 _I_-014 - .Oal_ -00 ;IPE
107.001I 1484.736I 3-449I 1488.185I 125.20 9.57 1.42I 1489.61 : .00 ! 3.29 : 3.81 I 4.500 ! .000I -00 ! 1 .0
30.875 i .0037_ ) I - I I .0051|_ .16_|_ 3.4g|_ .91_|_ 4.50 _I_-014 - .Oal_ .00 ;IPE
137.880I 1484 .850 3.622I 1488.473I 125.20I 9.13 1.29I 1489.77 ! .00 ! 3.29 : 3.57 : 4.500 I .OOOI .00 : 1 .0
83-991 i -0037_I_ - - - - .004él_ -39_I_ 3.6£I_ .82_I_ 4.50 _I_-014 - .oBI_ -00 ;IPE
221.870I 1485.162I 3.819I 1488.981I 125.20 8.70 1.18I 1490.16 ! .00 ! 3.29 ! 3.22 : 4.500 ! .000I -00 : 1 .0
102-136 i -0037_ ) - - - - .004§I_ -44_I_ 3.8£I_ .73_I_ 4.50 _I_-014 - .Oal_ .00 ;IPE
324.000I 1485.540 3-946I 1489.486I 125.20I 8.47 1.11I 1490.60 ! .00 ! 3.29 ! 2.96 I 4.500 ! .OOOI .00 ! 1 .0
JUNCT ST% i .0040 - - - - - .003;I_ -02_I_ 3.95_I_ .67 - _I_-014 - .oBI_ -00 ;IPE
329.000I 1485.560I 4.282I 1489.842I 118.10 7.56 .89I 1490.73 ! .00 ! 3.20 ! 1.93 : 4.500 ! .000I -00 : 1 .0
496.006 i .0037_ ) I - I I .OOSéI_ 1.80_|_ 4.Zé|_ .47_I_ 4.02 _I_-014 - .Oal_ .00 ;IPE
825.000I 1487 .400 4.223I 1491.624I 118.10I 7.62 .90I 1492 .52 ! .00 ! 3.20 : 2.16 : 4.500 : .000I .00 : 1 .0
3-74; i -0540_I_ - - - - .OOS;I_ -Ol_l_ 4.2£I_ .50_I_ 1.62 _I_-014 - .oBI_ -00 ;IPE
828.744I 1487.602I 3.945I 1491.547I 118.10 7.99 .99I 1492 .54 : .00 ! 3.20 : 2.96 I 4.500 ! .000I -00 ! 1 .0
1-256_5 i -0540_ ) - - - - .OO3S_BI_ -OO_I_ S.Q;I_ .63_I_ 1.62 _I_-014 - .Oal_ .00 I;IPE



FILE: linem2pre.WSW

WS P GW - CIVILDESIGN Version 14.06 PAGE 3
Program Package Serial Number: 7020
WATER SURFACE PROFILE LISTING Date:11-12-2012 Time:12:33:22

Line M2 Storm Drain System - Sunnymead MDP
Capacity Analysis

B R S Sk S o S S S R R R R R R R R Rk R EaE R S ke o o I S Rk

| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical]Flow Top|Height/|Base Wt] |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FTJor 1.D.|] ZL |Prs/Pip
L/Elem _|6h Slope_I_ _I_ _I_ _I_ i _SF AV;I_ HF _|éE Dpta|;roude &l&orm Dp_|_ "N _|_X—Fal;|_ ZR _|Type Ch
I | | | | | | | | | | | | |
830.000I 1487.670I 3.835I 1491.505I 118.10I 8.18 1.04I 1492 .54 : .00 ! 3.20 : 3.19 I 4.500 ! .000I -00 ! 1 .0
170-006 i -0037_ ) - - - - .003él_ -66_I_ 3.8;I_ .68_I_ 4.02 _I_-014 - .Oal_ -00 ;IPE
1000.000I 1488.300 3.890I 1492.190I 118.10I 8.08 1.01I 1493.20 ! .00 ! 3.20 : 3.08 : 4.500 : .OOOI .00 : 1 .0
134-006 i -0031_I_ - - - - .003él_ -SO_I_ 3.8;I_ .65_I_ 4.50 _I_-014 - .Oal_ -00 ;IPE
1134.000I 1488.710I 4.044I 1492.754I 118.10I 7.84 .95I 1493.71 : .00 ! 3.20 : 2.71 I 4.500 ! .000I -00 ! 1 .0
30.49; i —.0010_ ) I - I I .003;|_ .11_|_ 4.0;|_ .59_|_ .00 _I_-014 - .Oal_ .00 ;IPE
1164.495I 1488.678 4.247I 1492.925I 118.10I 7.59 .90I 1493.82 ! .00 ! 3.20 : 2.07 : 4.500 I .OOOI .00 : 1 .0
36-648 i —-OOlO_I_ - - - - .003;I_ -14_I_ 4.2§I_ .49_I_ -00 _I_-014 - .oBI_ -00 ;IPE
1201.142I 1488.640I 4.459I 1493.099I 118.10I 7.44 -86I 1493.96 ! .00 ! 3.20 ! -86 : 4.500 ! .000I -00 : 1 .0
7.635 i —.0010_ ) I - I I .0046I_ .03_|_ 4.4é|_ .30_I_ .00 _I_-014 - .Oal_ .00 ;IPE
1208.781I 1488.632 4.500I 1493.132I 118.10I 7.43 .86I 1493.99 ! .00 ! 3.20 ! .00 I 4.500 ! .OOOI .00 ! 1 .0
279-555 i —-OOlO_I_ - - - - .004£I_ 1-16_I_ 4.56I_ .OO_I_ .00 _I_-014 - .oBI_ -00 ;IPE
1488.340I 1488.340I 5.961I 1494.301I 118.10I 7.43 .86I 1495.16 ! .00 ! 3.20 ! -00 : 4.500 ! .000I -00 : 1 .0
120-666 i .0149_ ) I - I I .004£|_ .50_|_ 5.9é|_ .OO_I_ 2.33 _I_-014 - .Oal_ .00 ;IPE
1609.000I 1490.140 4.666I 1494.806I 118.10I 7.43 -86I 1495.66 ! .00 ! 3.20 : .00 : 4.500 : .000I .00 : 1 .0
JUNCT ST& i .0687 - - - - - .OOS;I_ -03_I_ 4.67_I_ .00 - _I_-014 - .oBI_ -00 ;IPE
1617.000I 1490.690I 4.315I 1495.005I 111.00I 7.08 .78I 1495.78 : .00 ! 3.10 : 1.79 I 4.500 ! .000I -00 ! 1 .0
8-006 i -0025_ ) - - - - .003;I_ -03_I_ 4.3£I_ .42_I_ 4.50 _I__014 - _Oal_ .00 ;IPE



FILE: linem2pre.WSW WS P GW - CIVILDESIGN Version 14.06 PAGE 4
Program Package Serial Number: 7020
WATER SURFACE PROFILE LISTING Date:11-12-2012 Time:12:33:22
Line M2 Storm Drain System - Sunnymead MDP
Capacity Analysis

* B R S Sk S o S S S R R R R R R R R Rk R EaE R S ke o o I S Rk

| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical]Flow Top|Height/|Base Wt] |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FTJor 1.D.|] ZL |Prs/Pip
L/Elem _|6h Slope_I_ _I_ _I_ _I_ i _SF AV;I_ HF _|éE Dpta|;roude &l&orm Dp_|_ "N _|_X—Fal;|_ ZR _|Type Ch
I | | | | | | | | | | | | |
1625.000I 1490.710I 4.322I 1495.032I 111.00I 7.07 .78I 1495.81 : .00 ! 3.10 : 1.75 I 4.500 ! .000I -00 ! 1 .0
409.935I_ .OOSO_I_ - - - - .003;I_ 1-39_I_ 4.3£I_ .42_I_ 4.50 _I_-014 - .Oal_ -00 ;IPE
2034_938I 1491.940I 4.500I 1496.440I 111.00I 6.98 .76I 1497 .20 ! .00 ! 3.10 : .00 : 4.500 : .OOOI .00 : 1 .0
210.06;I_ .OO3O_I_ - - - - .003él_ -76_I_ 4.56I_ .OO_I_ 4.50 _I_-014 - .Oal_ -00 ;IPE
2245.000I 1492.570I 4.646I 1497.216I 111.00I 6.98 -76I 1497 .97 : .00 ! 3.10 : -00 I 4.500 ! .000I -00 ! 1 .0
TRANS ST%I_ -1120 - - - - - .003;I_ -06_I_ 4-65_I_ .00 - _I_-Ol4 - .Oal_ .00 ;IPE
2260.000I 1494.250I 2.686I 1496.936I 111.00I 8.88 1.22I 1498.16 ! .00 ! 2.48 : 5.00 : 2.500 I 5.000I .00 : 0 .0
475.006I_ .OO3O_I_ - - - - .008§I_ 4-24_I_ 2.6;I_ .99_I_ 2.50 _I_-014 - .oBI_ -00 II;OX
2735.000I 1495.680I 5.496I 1501.176I 111.00I 8.88 1.22I 1502 .40 ! .00 ! 2.48 ! 5.00 : 2.500 ! 5.000I -00 : 0 .0
JUNCT ST%I_ .0033 - I - I I .006;I_ .10_I_ 5.50_|_ .99 - _I_-014 - .Oal_ .00 II;OX
———————————————————— WARNING - Junction Analysis - Change in Channel Type —-—----——————————

2750.000I 1495.730I 6.150I 1501.880I 89.60I 7.13 .79I 1502.67 ! .00 ! 2.87 : .00 : 4.000 I .000I .00 : 1 .0
50-006I_ .OO3O_I_ - - - - .004;I_ -23_I_ 6.1;I_ .OO_I_ 4.00 _I_-014 - .oBI_ -00 ;IPE
2800.000I 1495.880I 6.226I 1502.106I 89.60I 7.13 .79I 1502.90 ! .00 ! 2.87 I -00 : 4.000 ! .000I -00 ! 1 .0

JUNCT ST%I_ .0033 - - - - - .OOSéI_ .05_|_ 6.23_|_ .00 - _I_-014 - .Oal_ .00 ;IPE
2815.000I 1495.930I 6-632I 1502.562I 70.00I 5.57 .48I 1503.04 : .00 ! 2.53 ! .00 : 4.000 : .000I .00 : 1 .0

-I- -1- e -I- N T - -l- -I- S R R :
815.000 .0041 -0028 2.24 6.63 -00 2.75 .014 .00 .00 PIPE



FILE: linem2pre.WSW

WS P GW - CIVILDESIGN Version 14.06
Program Package Serial Number: 7020
WATER SURFACE PROFILE LISTING
Line M2 Storm Drain System - Sunnymead MDP
Capacity Analysis

PAGE 5

Date:11-12-2012 Time:12:33:22

B R S Sk S o S S S R R R R R R R R Rk R EaE R S ke o o I S Rk

| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical]Flow Top|Height/|Base Wt] |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FTJor 1.D.] ZL |Prs/Pip
-1- -1- -1- -1- o ! EEE B 1= -l -1- o S S E
L/Elem |Ch Slope | | | | SF Ave] HF |SE Dpth|Froude N[Norm Dp | "N" | X-Fall] ZR |Type Ch
| | I | | | | | | | | | | |
| | | I | | I I | | | I
3630.000 1499.300 5.507 1504.807 70.00 5.57 .48 1505.29 .00 2.53 .00 4.000 .000 .00 1 .0
-1- -1- -1- -1- o R EE B -1- -l- -1- o U EE B -
JUNCT STR -1000 .0031 .02 5.51 .00 .014 .00 .00 PIPE
| | | | | | | | | | | |
3635.000 1499.800 5.096 1504.896 54.70 5.69 .50 1505.40 .00 2.31 .00 3.500 000 .00 1 .0
-1- -1- -1- -1- - -- -- -1- 0 -l- -1- - -1 - -
665.000 .0030 .0034 2.28 5.10 00 3.16 .014 00 .00 PIPE
| | | I | I I | I
4300.000 1501.800 5.375 1507.175 54.70 5.69 .50 1507.68 .00 2.31 .00 3.500 000 .00 1 .0
-1- -1- -1- -1- o R EEE B -1- -l- -1- o U EE B -
JUNCT STR .1000 -0030 .01 5.38 .00 .014 .00 .00 PIPE
| | | | | | | | | | | I
4305.000 1502.300 5.238 1507.538 31.30 4.43 .30 1507.84 .00 1.81 .00 3.000 000 .00 1 .0
-1- -1- -1- -1- - -- - -1- -I- -1- - -1 - -
443.000 .0060 .0026 1.13 5.24 .00 1.77 .014 00 .00 PIPE
| | | I | | | | I
4748.000 1504.960 3.710 1508.670 31.30 4.43 .30 1508.97 .00 1.81 .00 3.000 000 .00 1 .0



: B " Kimley-Horn
R and Associates, Inc.

APPENDIX E

Flood Routing Analysis






FLOOD ROUTING ANALYSIS RESULTS

FREQUENCY | DURATION | DISCHARGE | VOLUMN

{year) (hour) {cfs) (acre-feet)
2 1 20.18 0.69

2 3 12.61 0.97

2 6 9.69 1.11

2 24 2.84 1.48

5 1 30.40 1.09

5 3 18.14 1.48

5 6 14.41 1.69

5 24 4.60 2.22
10 1 34,12 1.23
10 3 20.90 1.74
10 6 17.72 2.11
10 24 6.07 2.89
100 1 53.63 1.99
100 3 31.95 2.82
100 6 27.40 3.50
100 24 9.11 4.82
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FLOGD ROUTING ANALYSIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATION DISTRICT
(RCFCAWCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1989-20Ll1 advanced Engineering Scftware (aes)
{synthetic unit Hydrograph Version 18,0}
rRelease Date: 05/01/2011 License ID 1499

analysis prepared by:

FEEEREEFFFANRARNFRRTREFOIRE DESCRIPTION OF STUDY *¥wsfatdissiididddasansads
* 2 ¥EAR, 1 HOUR
k-4

KHARERTEERN
kS

3

3]
]

nnnnnnnnnnnn

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 09:46 07/01/2013

PE Aok ag g ok aw - R e e b R ol e e i R

FLOW PROCESS FROM NODE 100.00 TO NODE iCL.00x

>>>>>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

g - Sxf
ERARCERERFFSIAEF

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES

BASEFLOW = 0.000 CF5/SQUARE-MILE

*JSER ENTERED "LAG" TIME = 0.100 HOURS
CAUTION: LAG TIME IS LESS THAM 0,50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.

VALLEY S-GRAPH SELECTED

UNIFORM MEAN SOTL-LOSS{INCH/HOUR) = 0.097

LOW SOIL-LOSS RATE PERCENT(DECIMAL) = 0.500
USER-ENTERED RAINFALL = 0.48 INCHES

RCFCEWCD 1-Hour Storm (5-Minute period) SEEECTED
(SLOPE OF INTENSITY-DURATION CURVE = 0.50)

#USER SPECIFIED PRECIPITATICN DEPTH-AREA ADIUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT =  5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 83.333

UNIT HYDRQGRAPH DETERMINATION

e e e e ot e e m e rm e ot 4 e etk A K Y L YR B o e e e e e o A T Y B A A e L v i P

INTERVAL 5" GRAPH UNIT HYPROGRAPH
NUMBER MEAN VALUES ORDINATES(CFS)
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1 13.994 36.725
2 59.664 119.85%%
3 78.792 50.198
4 86.766 20.925
5 91.428 12.235
6 94.514 8.1.00
7 96.650 5.604
8 08.044 3.659
9 98.699 1.717
10 99_289 1.550
11 99.716 1.119
12 99.929 0.560
13 100.000 0.187
E St e b At LR bt B L R L E L e L R T R E L L R E A L L T L
UNIT UNIT UNIT EFFECTIVE
PERIOD RATNFALL SOLL-LOSS RAINFALL
{WUMBER) (INCHES) (INCHES) (INCHES)
1 0.0206 0.0081 0.0125
2 0.0213 0.0081 0.0137
3 0.0233 0.0081 0.0152
4 0.0258 0.0081 0.0177
5 0.0272 0.0081 0.0191
6 0.0311 0.0081 0.0231
7 0.0308 0.0081 0.0287
8 0.0406 0.0081 0.0325
9 0.0621 0.0081 0.0541
10 0.1338 0.0081 0.1257
11 0.0339 0.0081 0.0259
12 0.0229 0.0038% 0.0148

TOTAL STORM RATNFALL{INCHES) = 0O.4RB
TOTAL SOTL-LOSSCTNCHES) = 0.10
TOTAL EFFECTIVE RAINFALLCINCHES) = 0.38

TOTAL SOTL-LOSS VOLUME{ACRE-FEET) = 0.1754

TOTAL STORM RUNGFF VOLUME(ACRE-FEET) = 0.6922
_?_

1-HOUR STORM
RUNOFF HYDROGRAPH
HYDROGRAPH TN FIVE-MINUTE UNTT INYERVALS(CES)
(Note: Time indicated is at END of Each Unmit Intervals)

TIME(HRS) VOLUME(AF)  q(crs) 0. 7.5 15.0 22.5 30.0

0.083 0.0032 0.46 ©

0.167 0.0170 2.0L vQ

0.250 0.0365 2.83 . vQ

0.333 0.0601 3.42 Vo

0.417 0.0878 4,02 0

0.500 0.1196 4.62 Q

0.5383 0.1576 5.52 Q V.

0.667 0.2034 5.60 0.V

0.750 0.2609 8.34 D v
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0.833 0.3570 13.96 -

Qv . .
0.917 0.4960 20.18 . gv -
1.000 0.5786 11.99 | Q v .
1.083- {.6265 6.96 Q . v .
i.167 G.6517 3.65 . G Voo,
1.250 0.6667 2.19 . Q Vo,
1.333 0.6766 1.43 .qQ V.
1.417 0.6329 0.92 .q . . V.
1.500 0.6866 0.53 g . V.
1.583 0.6892 0.38 q . V.
i.667 0.6308 0.24 q . . . V.
1.750 0.6917 0.13 @ . . V.
1.833 0.6921 0.0% @ - V.
1.917 0.6922 0.01 Q . V.
2.000 0.6922 0.00 Q . v

TIME DURATTON(minutes) GF F‘ERCENT]_ZLES OF ESTIMATED PEAK FLOW RATE:
{Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

rercentile of Estimated puration
Peak Flow Rate {minutes)

0% ' 120.0

10% 65.0

20% 40.0

30% 30.0

40% 20.0

50% 15.0

60% 10.0

70% 5.0

B0% 5.0

90% 5.0

END OF FLOODSCX ROUTENG ANALYSIS

Page 3
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FLCOD ROUTING ANALYSIS

ACCORDING TG RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATION DISTRICT
{RCFCRWCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1989-2011 Advanced Engineering software (aes)
(synthetic unit Hydrograph version 18.0)
Release Date: 05/01/2011 License ID 1499

Analysis prepared by:

B L L1 L T Rt TN LIS BRRA L EEEEE R RN AT FRRRERALES
DESCRIPTION OF STUDY

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 09:44 07/01/2013

B PR e R L ey e i e e s T
FLOW PROCESS FROM NODE 100.00 TO NODE 101.00
>»=25>SUBAREA RUNOFF {UNIT-HYDROGRAPH ANALYSIS)<<<<<

{UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES
BASEFLOW = 0.000 CFS/SQUARE-MILE
*USER ENTERED "LAG" TIME = 0.100 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERICD UH MODEL (USED IN THIS COMPUTER PROGRAM)

MAY BE TOO LARGE FOR PEAKX FLOW ESTIMATES.
VALLEY S$-GRAPH SELECTED

UNIFORM MEAN SOTIL-LOSS{(INCH/HOUR) = 0,097

LOW SOIL-LOSS RATE PERCENT({PECTMAL) = 0.500

USER-ENTERED RAINFALL = 0.80 TINCHES

RCFC&WCD 3-Hour Storm (5-Minute period) SELECTED

*USER SPECIFIED PRECIPITATION DEPTH-AREA ADJUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT =  5.000 MINUTES
UNEIT INTERVAL PERCENTAGE OF LAG-TIME = 83.333

UNIT HYDROGRAPH DETERMINATION

INTERVAL s" GRAPH UNIT HYDROGRAFPH
NUMBER MEAN VALUES ORDINATES{CFS)
1 13,994 36.725
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2 59.664 11G.855
3 78.792 50.199
4 86.766 20,925
5 91.428 12.235
6 94.514 8.100
7 96.650 5.604
8 98.044 3.65%
9 98.650 1.717
10 99.289 1.550
i1 99,716 1.119
12 99,929 0.560
13 100.000 0.187
R A e R R R R R T R R R Rk  E e A R A R R T T A ST R AR R G R R E R R A R LI e,
UNIT UNIT UNIT EFFECTIVE
PERIOD RATNEALL SOTL-LOSS RAINFALL
(NUMBER) {INCHES) {INCHES) {INCHES)
1 0.0104 0.0052 0.0052
2 ¢.0104 G.0052 0.0052
3 0.0088 0.0044 0.0044
4 0.0120 0. 0060 0.00860
5 0.0120 0.0060 0.0060
[ 0.0144 0.0072 0.0072
7 0.0120 0. 0060 0.0060
3 6.0144 0.0072 0.0072
9 0.0144 0.0072 0.0072
10 0.0120 0.0060 0.0060
11 0.0128 0.0064 0.0064
12 0.0144 0.0072 0.0072
13 0.0176 G¢.00381 0.0095
14 0.0176 0.0081 0.0095
15 0.0176 0.0081 0.0095
16 0.0160 0.0080 0.0080
17 0.0208 0.0081 0.0127
18 0.0216 0.0081 0.0135
19 0.0192 0.0081 0.0111
20 0.0216 0.0081 G.0135
21 0.0264 0.0081 0.0183
22 0.0248 0.0081 0.0167
23 0.0232 0.0081 0,0151
24 0.0240 0.0081 0.0159
25 0.0248 0.0081 0.0167
26 0.0336 0.0081 0.0255
27 0.0400 0.0081 0.0319
28 0.0280 0.0081 0.0199
29 0.0544 0.0081 0.0463
30 0.0584 0.0081 G.0503
31 0.0656 0.0081 0.0575
32 0.0472 0.0081 0.0391
33 0.0160 0.008C 0.0080
34 0.0144 0.0072 0.0072
35 0.0144 0.0072 0.0072
36 ¢.0048 0.0024 0.0024

TOTAL STORM RAINFALLCINCHES) = 0.80
TOTAL SOIL-LOSS{INCHES) = 0.26
TOTAL EFFECTIVE RAINFALL{INCHES) = 0,54

TOTAL SOIL-LOSS VOLUME(ACRE-FEET) = 0.4709
Page 2
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TOTAL STORM RUNOFF VOLUME (ACRE-FEET) = 0.9753
3
3-HDUR STORM
RUNOFF HYDROGRAPH
HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS(CFS)
(nNote: Time indicated is at END of Each Unit Intervals)
TIME(HRS) VOLUME(AF)  Q(CFS) 0. 5.0 10.0 15.0 20.0
0.083 0.0013 .19 q .
0.167 0.0069 0.81 va .
$.250 (.0141 1.05 v @
0.333 0.0218 1.12 v Q .
0.417 0.0310 1.33 .vo .
0.300 0.0412 1.48 .vo
0.583 0.0525 1.64 . vg
0.667 0.0637 1.63 vQ .
0.750 0.0758 1.75 Q .
0.833 0.0880 1.77 Q
0.917 0.0995 1.68 Qv
1.000 0.1113 1.71 Qv '
1.083 0.1243 1.89 Qv
1.167 0.1396 2.21 Qv
1.250 0.1557 2.34 Qv
1.333 0.1719 2.35 . Q Vv
1.417 0.1882 2.37 . qQ Vv
1.500 0.,2082 2.91 . Q Vv
1.583 0.2299 3.14 . Q Vv
1.667 0.2510 3.07 . Q Vv
1.750 0.2750 3.48 Q .v
1.833 0.3033 4,11 Q.V
1.917 0.3319 4,15 Q. VvV
2.000 0.3598 4.04 Q v
2.083 0.3882 4.13 . Q. v . . .
2.167 0.4198 4.58 . Q. T v .
2.250 0.4606 5.94 . .Q Vo, . .
2.333 0. 5070 6.73 . . Q ¥ .
2.417 G.5537 6.78 . ’ . Q .V .
2.500 (.6208 9.74 . . Q. v . .
2.583 0.7014 11.72 . . . Q V. -
2.667 0.7883 12.61 . . . Q .V .
2.75%0 0.8572 10.01 . . Q . v .
2.833 {.8965 5.71 . -Q . . v .
2.917 0.9235 3.92 . Q . . . Vo
3.000 0.9442 3.00 . Q - . . A
3.083 0.9572 1.88 . @ . V.
3.167 0.9644 1.06 . Q V.
3.250 0.9688 .63 .q V.
3.333 0.9715 0.40 Q . V.
3.417 0.9733 0.26 0 . V.
3.500 0.9744 0.15 Q . V.
3.583 0.9749 0.07 Q . V.
3.667 0.9751 0.04 Q V.
3.750 0.9752 0.02 Qg V.
3.833 0.9753 0.01 @ V.

o Ak At e Ak e ) M Ak Rk ) B LA B T AT BT R TS T T T T T ey A A At e iy e e tm Ry e T 3 S e e e o e e e

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
{Note: 100% of peak Flow Rate estimate assumed to have
Page 3
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an instantaneous time duration)

Percentiie of Estimated Duration
Peak Flow Rate {minutes)

0% 230.0

10% 165.0

20% 95.0

0% 70.0

40% 40.0

50% - 30.0

60% 20.0

70% 20.0

BO% 10.0

0% 10.0

END OF FLOODSCX ROUTING ANALYSIS
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HEARNAEEET R NARNAEYY

FLOOD ROUTING ANALYSZIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER COMSERVATION DISTRICT
(RCFCEWCD) 1978 HYDROLOGY MANUAL
(t) Copyright 1989-2011 Advanced Engineering Software (aes)
(synthetic Unit Hydrograph Version 18.0)
Release Date: 05/01/2011 License ID 1490

Analysis prepared by:

ot

FTLE NAME: FLODA.DAT
TIME/DATE OF STUDY: 09:49 07/01/2013

AN AR TR I A A R e AR RN N RN TN AN TR e w S hh ek kR Rk TRk ekl kR h S k%

FLOW PROCESS FROM NODE 16¢G.00 TO NODE 101.00 1S CobE = 1

e e A A T R T T e e e B e ke e R ik e e ) i e i i it et o ok e e et e et

>>>>>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES

BASEFLOW =  0.000 CFS/SQUARE-MILE

®USER ENTERED "LAG" TIME = 0.100 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS,

THE S5~MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.

VALLEY S-GRAPH SELECTED

UNIFORM MEAN SOXL-10SSCINCH/HOUR) = 0.097

LOW SOTL-LOSS RATE PERCENT(DECIMAL) = 0,500

USER-ENTERED RAINFALL = 1.00 INCHES

RCFCEMCD 6-Hour Storm (5-Minute period)} SELECTED

*YSER SPECIFIED PRECIPITATTION DEPTH-AREA ADJUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG~TIME = 83,333

UNIT HYDROGRAPH DETERMINATION

INTERVAL "§" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VAILUES ORDINATES(CFS)
1 13.994 16.725
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2 59.664 119.855
3 78,792 £0.199
4 B6.766 20.925
5 91.428 12.235
6 q4,514 §.100
7 95. 650 5.604
8 08.044 3.659
9 98.699 1.717
10 09,289 1.550
i1 99,716 1.119
iz 99.029 0.560
13 100.000 0.187
2
o e A T T BT A R R L R R S A R L TR b R R - R b e S A A L A LA L)
UNIT UNIT UNIT EFEECTIVE
PERIOD RAINFALL SOTL-LOSS RAINFALL
(NUMBER) {INCHES) (INCHES) {{INCHES)
1 0.0050 0.0025 0.0025
2 0.0050 0.0030 0.0030
3 0.0060 ¢.0030 0.,0030
4 0.0060 0. 003G 0.0030
5 0.0060 0.0030 0.0030
6 0.0070 0.0035 0.0035
7 0.0070 0.0035 0.0035
8 0.0070 0.0035 0.0035
9 0.0070 0.0035 .0035
10 0.0070 0.0035 0.0035
i1 0.0070 0.0035 0.0035
12 0.008D 0. 0040 D.0040
i3 0.0080 0.0040 0.0040
14 0.0080 0.0040 0.0040
15 0.0030 0.0040 0.0040
16 0.0080 0.0040 0.0040
17 0.0080 0.4040 0.0040
18 0.00840 0.0040 0.0040
19 0.0080 0.0040 0.0040
20 0.0080 0.0040 0.0040
21 0.0080 0.0040 0.0040
22 0.0080 0.0040 0.0040
23 0.C080 G.0040 0.0040
24 0.0050 0.0045 0.004%
25 (.0080 0.0040 0.0040
26 (.0090 D0.0045 0.0045
27 0.0090 0.0045 0.0045
28 0.0090 0.0045 0.0045
29 0.0090 0.0045 0.0045
30 0.0090 0.0045 0.0045
31 0.06090 0.0045 0. 0045
32 0.0090 0.0045 0. 0045
33 0.0160 0.0050 0.0050
34 ¢.0100 0.0050 0.0050
35 ¢.0100 0.0050 0.0050
36 0.0100 0.0050 0.0G50
37 0.0100 0.0050 0.0050
35 0.0110 0.0055 0.0055
39 0.0110 G.0055 0.0055
40 0.0110 0.0055 0.0055
41 0.0120 0.0060 0.0060
42 0.0130 0.0065% G.C0B5
43 0.0140 0.0070 0.0070
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44 0.0140 0.0070 0.0070
45 0.0150 0.0075 0.0075
46 0.0150 0.0075 0.0075
47 0.0160 0.0080 0.0080
48 0.0160 0.0080 0.0080
49 0.0170 0.0081 Q.00B9
50 0.0180 0.04081 0.0099
3l 0.0130 0.0081 0.0109
52 0.0200 0.0081 0.0119
53 0.0210 0.0081 0.0129
54 0.0210 0.0081 0.0129
55 0.0220 0.0081 0.0139
56 0.0230 0.0081 0.0149
57 0.0240 0.0081 0.0153
58 - 0.0240 0.0081 0.0159
59 0.0250 0.0¢081 0.0165
60 0.0260 0.0081 0.0179
61 0.0310 0.0081 0.0229
62 .0360 0.0081 0.0279
63 0.0390 0.0081 0.0309
64 0.0420 0.0081 0.0339
&5 0.0470 0.0081 0.0389
66 0.0560 0.0081 0.0479
67 0.0190 0.0081 0.0109
68 0.0090 0.0045 0.0045
69 0.0060 0.0030 0.0030
70 0.0050 0.0025 0.0025
71 0.0030 0.0015 0.0015
72 0.0020 - 0.0010 0.0019

TOTAL STORM RAINFALL{INCHES) = 1.G0
TOTAL SOIL-LOSS(INCHESY = 0.39
TOTAL EFFECTIVE RAINFALL(INCHES) = 0.61

TOTAL SOTL-L0SS VOLUMECACRE-FEET) = 0.7027
TOTAL STORM RUNOFF VOLUME(ACRE-FEET) = 1.1051
2
6-HOUR STORM
RUNOFF HYDROGRAPH
HYDROGRAPH IN FIVE-MINUTE UNIT INTEEVALS(CFS)
(Note: Time indicated is at END of Each Unit Intervals)
TIME[HRS) VOLUME(AFY  Q(CFs) 0. 2.5 5.0 7.5 10.0
0.083 0. 0006 0.0% @
0.167 0.0035 0.41 vg
0.250 . 0076 D.60 v Q
0.333 0.0122 0.67 Vv Q
0.417 0.0171 0.71. v q
0.500 0.0223 0.76 v QqQ
0.583 0.0281 0.84 v Qq
0.567 0.0341 0.87 v Q
.750 0.0402 0.89 .vaQ
0.833 0.0464 0.90 .vaQ
0.917 0.0527 0.91 .vaQ
1.000 0.0531 0.93 . vq
1.083 .0660 0.99 vQ
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1.167
1.250
1.333
1.417
1.500
1.583
1.667
1.750
1.833
1.917
2.000
2.083
2.167
2.250
2.333
2.417
2.500
2.583
2.667
2.750
2.833
2.917
3.000
3.083
3.167
3.250
3.333
3.417
3.500
3.583
3.667
3.750
3.833
3.917
4,000
4,083
4,167
4.250
4.333
4.417
4.500
4.583
4.667
4.750
- 4.833
4.917
5.000
5.083
5.167
5.250
5.333
5.417
53.500
5.583
3.667
5.750
5.833
5.917
6.000
6.083
©.167
6.250
6.333
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6.417 1.1045 0.08 @ . . V.
6.500 1.1048 0.04 Q ) . V.
6.583 1.1049 0.02 Q . . . V.
6.667 1.1050 0.01 q V.

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an nstantaneous time duration)

Percentile ol Estimated Duration
Peak Flow Rate {minutes)
0% 400.0
10% 300.0
20% 115.0
30% ‘ 85.0
40% 55.0 -
50% 35.0
o0% 25.0
70% 20.0
80% 5.0
90% ic.0

END OF FLOODSCX ROUTING ANALYSIS
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A A L B R AT 2 A R N
FLOQD ROUTING ANALYSIS
ACCORDING TO RIVERSIDE COUNTY FLGOD CONTORL AND WATER CONSERVATION DISTRICT
_ (RCFCEWCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1989-2011 Advanced Engineering Software (aes)
(synthetic unit Hydroaraph version 18.0)
Release Date: 05/01/2011 License ID 1499

Analysis prepared by:

nnnnnnn

]

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 09:52 0770172013

ERE N R R AR R AR R AR R R R AR SRR AR A E RS R AL RE

FLOW PRCCESS FROM NODE 100.00 7O

»>»5>SUBAREA RUNGFE (UNIT-HYDROGRAPH ANALYSIS)<<<<<
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(UNIT-KYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES
BASEFLOW = 0.000 CFS/S5QUARE-MILE
*USER ENTERED "LAG" TIME = 0.3100 HOURS
CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.
THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PESK FLOW ESTIMATES.
VALEEY S-GRAPH SELECTED
UNIFORM MEAN SOIL-LOSS{INCH/HOUR)Y = 0.097
LOW SOIL-LOSS RATE PERCENT (BECIMAL) = 0.5300
MINIMUM SOIL-LOSS RATE(INCH/HOUR} = 0.049
USER-ENTERED RAINFALL = 1.60 INCHES
RCFCAWCD 24-Hour Storm (15-Minute period) SELECTED
*YSER SPECIFIED PRECLPITATION DEPTH-AREA ADJUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT = 153.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 250.000

UNIT HYDROGRAPH DETERMINATIUN

INTERVAL s GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES (CF5)
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1 50.817 44,454
2 Q0,903 35.066
3 97.798 6.031
4 a9 444 1.441
5 99,778 0.292
6 99.944 0.146
7 100.000 0.049
.?_
B X O X S L B R L A S A LA LT Tk 1 P P bbb o S R e e o
UNIT UNIT UNIT EFFECTIVE
PERTOD RAINFALL SOTIL-1.05S RATNFALL
{NUMBER) {INCHES) {INCHES) {INCHES)
1 0.0032 0.0016 0.0016
2 0.0048 0.0024 0.0024
3 0.0048 0.0024 0.0024
4 0.0064 0.0032 0.0032
5 0.0048 0.0024 0.0024
6 0.0048 0.0024 0.0024
7 0.0048 0.0024 0.0024
8 0. 0064 0.0032 0.0032
9 0.0064 0.0032 0.0032
10 0.0064 0.0032 0.0032
11 0.0030 0.0040 0.0040
12 0.0080 0.0040 0.0040
13 0.0080 G.0040 0.0040
14 0.0080 0.0040 0.0040
15 0.0080 0.0040 0.0040
16 0.009% 0.0048 0.0048
17 0.0096 0.0048 0.0048
i3 0D.0112 0.0056 0.0056
19 D.0112 0.0056 0.0056
pai} 0.0128 0.0064 0.0064
21 0.0096 0.0048 0.0048
22 0.0112 0.0055 0.0056
23 0.0128 0.0064 0.0064
24 0.0128 0,0064 0.0064
25 0.0144 0.0072 0.0072
25 0.0144 0.0072 0.0072
27 0.0160 0.0080 0.0080
28 0.0160 0.0080 0.0080
29 0.01560 0.0080 0.0080
30 0.0176 0.0088 0.0088
31 0.0192 0.0096 0.0096
32 0.0208 0.0104 0.0104
33 0.0240 0.0120 0.0120
34 €.0240 0.0120 0.0120
35 0.0256 0.0128 0.0128
36 0.0272 0.0136 0.0136
37 $.0304 0.0152 0.0152
38 0.0320 0.0160 0.0160
39 0.0336 0.0168 0.0168
40 0.0352 0.0176 0.0176
41 0.0240 0.0120 0.0120
42 0.0240 0.0120 0.0120
43 0.0320 0.0160 0. 0160
44 0.0320 0.0160 0.08160
45 0.0304 0.0152 0.0152
46 0.0304 0.0152 0.0152
47 0.0272 0.0136 0.0136
48 0.0288 0.0144 0.0144
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49 0.0400 0.0200 0.0200
50 0.0416 0.0208 0.0208
51 0.0448 0.0213 0.0229
52 0.0464 0.0216 0.0248
53 0.0544 ¢.0212 0.0332
34 0.0544 0.0209 0.06335
a5 0.0368 0.0184 0.0184
56 0.0368 0.0184 0.0134
57 0.0432 0.0200 0.0232
58 0.0416 0.0197 0.0219
59 0.0416 0.061%4 0.0222
60 0.0400 0.0191 0.0209
81 0.0384 0.0188 0.0196
G2 0.0368 0.0184 0.0184
63 0.0304 0.0152 6.0152
64 0.0304 0.0152 0.0152
65 0,0064 0.0032 0.0032
66 0.0064 0.0032 0.0032
67 0.0048 0.0024 0.0024
68 0.0048 0.0024 0.0024
69 0.0030 0.0040 0.0040
70 0.0080 0.0040 0.0040
71 G. 0080 0.0040 0.0040
72 0.0064 0.0032 0.0032
73 0.0064 - 0.0032 0.0032
74 0.0064 0.0032 ¢.0032
75 0.0048 0.0024 0.0024
76 0.0032 0.0016 0.0016
77 0.0048 0.0024 0.0024
78 0.0064 0.0032 0.0032
79 0.0048 0.0024 0.0024
80 0.0032 0.0016 0.0016
81 0.0048 0.0024 0.0024
32 0.0048 0.0024 0.0024
23 0.0048 0.0024 0.0024
84 0.0032 0.0016 0.0016
83 0.0048 0.0024 0.0024
&6 0.0032 0.0016 0.0016
37 0.0048 0.0024 0.0024
88 0.0032 0.0016 0.0016
89 0.0048 0.0024 0.0024
20 0.0032 0.0016 0.0016
91 06.0032 0.0016 0.0016
92 0.0032 0.0016 0.0015
93 0.0032 0.0016 0.0016
94 0.0032 0.0016 0.6016
95 0.0032 0.0016 0.0016
86 0.0032 ' 0.0016 0.0016

TOTAL STORM RAINFALL{INCHES) = 1.60
TOTAL SOTL-~LOSS{INCHES) = 0.78
TOTAL EFFECTIVE RAINFALL{INCHES) = 0.82

TOTAL SOYL-LOSS VOLUME{ACRE-FEET) = 1.4107
TOTAL STORM RUNOFF VOLUME(ACRE-FEET)} = 1.4819
%_ ______________________________
24 -HOUR STORM
ERUNOFF HY D DROGRAPH
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HYDROﬁRA?H IN F;VEHMINUTE UNIT INTERVALS{CFS)
(Note: Time indicated is at END of Each Unit Intervals)

o e a2 o e e Uk 1 o Pt e o P e e 2 o o o T Al A ek b e —

TIME(HRS) vOLuME(AF)  Q(CFs) D, 2.5 5.0 7.5 10.0
0.083 0.0005 0.07 @ .
0.167 0.0010 0.07 @ .
D.250 0.0015 0.07 © .
0.333 0.0026 .16 Q .
0.417 0.0037 0.1 © .
0.500 0.0048 0.16 0
0.583 0.0062 0.20 Q
0.667 0.0076 0.20 qQ
0.750 0.0090 0.20 @

0.833 0.0107 0.24 @

0.917 0.0123 0.24 @

1.000 0.0140 0.24 q

1.083 0.0156 0.24 1 .

1.167 0.0173 0.24 Q -

1.250 0.0189 0.24 Q .

1.333 0.0204 0.21 q

1.417 0.021% 0.21 Q

1..500 0.0233 0.21 q

1.583 0.0248 0.21 g

1.667 0.0262 0.21 q

1.750 0.0277 0.21 Q

1.833 0.0294 0.25 @

1.917 0.0311 0.25 @

2.000 0.0328 0.25 @

2.083 0.0347 ¢.27 Vv

2.167 0.0365 0.27 vq

2.250 0.03584 0.27 1]

2.333 0.0403 .28 .q .

2.417 0.0423 0.28 .qQ .

2.500 0.0442 0.28 .Q .

2.583 0.0464 0.32 .qQ

2.667 0.0485 0.32 .Q

2.750 0.0507 0.32 .0 .

2.833 0.0531 0.34 .qQ .

2.917 0.0554 0.34 .q . -

3.000 {3.0578 0.34 .q . .
3,083 0.0602 0.35 .q . .
3.167 0.0626 0.35 .q . . .
3.250 £.0650 0.35 .q . .
3.333 0.0674 0.35 .q .

3.417 0.0698 0.35 .qQ

3.500 0.0722 0.35 .o

3.583 0.0746 0.35 .qv

3.667 0.0770 .35 .qv

3.750 0.0794 0.35 .qv

3.833 0.0821 .39 v

3.917 0,.0847 0.39 .qv

4,000 0.0874 0.39 .qv

4.083 0.0902 .41 .qv .
4.167 0.0931 0.41 .qv

4.250 0.0959 0.41 .qQv

4.333 0.0991 0.45 .qv

4.417 0.1022 0.45 .qQv

4,500 0.1053 0.45 .qv

4,583 0.1086 0.48 .qv -
4.667 0.1120 0.48 .0V

4,750 0.1153 0.48 .0V .
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4.833 0.1189 0.52 . Qv

4,917 0.1225 0.52 . Qv

5.000 0,1261 0.52 . Qv

5.083 0.1294 0.48 .QV

5.167 0.1328 0.48 .QV

5.250 0.1361 0.48 .qV

5.333 0.1393 0.47 .Qv

5.417 0.1425 0.47 QV

5. 500 0.1457 0.47 .QV

5583 0.1493 0.52 .QV

5.667 0.1529 0.52 . QV

5,750 0.1565 0.52 .QV

5.833 6.1603 0.55 .GV

5.917 0.1641 0.55 .QV

6.000 0.1679 0.55 .qV

6.083 0.1720 0.59 .qQV

6.167 0.1761 0.59 . gV

6.250 0.1802 0.5 . QV

6.333 0.1845 0.62 .QV

6.417 0.1388 0.62 .Q V
6.500 0.1931 0.62 .Q V
6.583 0.1976 0.66 .Q V
6.667 0.2022 0.66 .Q V
6.750 0.2068 0.66 .Q V
6.833 6.2115 0.6 . q V
6.917 0.2163 0.69 .q V
7.000 0.7211 0.69 .q V
7.083 0.2259 0.70 . qQ V
7.167 0.2307 6.70 . Q V
7.250 0.2355 0.70 . Q V
7.333 .2406 0.73 .Q V
7.417 0.2456 0.73 .Q Vv
7.500 0.2507 0.73 .Q Vv
7.583 0.2562 C.80 . qQ V
7.667 0.2617 0.80 Q Vv
7.750 0.2672 0.80 q v
7.833 0.2732 0.87 Q v
7.917 0.2791 0.87 Q v
8.000 0.2851 0.87 Q Vv
$.083 0.2918 0.97 qa v .
8.167 0.2985 0.97 Q v.
8.250 0.3052 0.97 Q V.
8.333 0.3123 1.03 Q V.
8.417 0.3195 1.03 Q v.
8.500 0.3266 1.03 Q V.
8.583 0.3340 1.08 A
8.667 0.3415 1.08 Qa V.
8.750 0.3489 1.08 Q V.
8.833 0.3569 1.15 Q V.
8,917 0.3648 1.15 Q V.
9,000 0.3727 1.15 Q v
9.083 0.3813 1.25 Q Vv
9.167 G.3899 1.25 Q Vv
9.250 0.3985 1.25 Q v
9.333 0.4078 1.35 Y
9.417 0.4171 1.35 Q .V
9.500 0.4264 1.35 Q .V
9.583 0.4363 1.43 Q .V
9.667 0.4461 1.43 a .V
9.750 0.4559 1.43 a .V
9.833 0.4662 1.50 Q .V
9.917 0.4765 1.50 Q .V
10.000 0.4868 1.50 qQ v

Page. 5
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Q .V

Q Y
v

0.4956
0.5045
0.5133
0.5208
0.5283
0.5359
0.5444
G.5529
0.5614
0.5709
0.5803
0.5897
0.5991
0.6084
0.6178
0.6270
{.6362
0.6454
0.6540
0.6627
0.6714
0.6799
0.6884
0.6370
0.7073
6.7177
$.7281
0.7401
0.7520
0.7640
0.7771
0.7901
0.8032
0.3175
0.8317
0.8460
0.8633
. 8807
0.8981
0.9177
0.9373
0.9569
0.9723
0.9877
1.0031
1.0150
1.0269
1.0387
1.0515
1.0642
1.0770
1.0904
1.1037
1.1171
1.1304
1.1438
1.1571
1.1701
1.1830
1.1960
1.2083
1.2205
1.2328
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15.333
15.417
15.500
15.583
15.667
15.750
15.833
15.917
16.000
16.083
16.167
16.250
16.333
16.417
16.500
16.583
16.667
16.750
16.833
16.917
17.9000
17.083
17.167
17.250
17.333
17.417
17.500
17.583
17.667
17.750
17.833
17.917
18.000
18.083
18.167
18.250
18.333
18.417
13.500
18.583
18.667
18.750
18.833
13.917
19.000
19.083
1%.167
12,250
19.333
19.417
19.500
19.583
19.667
19.750
15.833
19,917
20,000
20.083
20.167
20,250
20.333
20.417
20.300
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20.583 1.4344 0.21 q . v .
20.667 1.4358 0.21 1 . V.
20.750 1.4373 0.21 . Vo,
20.833 1.4385 0.17 Q . V.
20.917 1.4397 0.17 0 . Vo,
21.0600 1. 4409 0.17 Q . vV .
21.083 1.4421 0.18 9q . v .
21.167 1.4434 0.18 q . Vo,
21,250 1.444% 0.18 q . v .
21.333 1.4458 0.17 q . . V.
21.417 1.4470 0.17 Q . '
21.500 1.4481 0.17 Qq . V.
21.583 1.4494 0.18 @ . V.
21.667 1.4506 0.18 q . v,
21.750 1.4519 0.18 ¢q . V.
21.833 1.4530 0.17 ¢ V.
21.917 1.4542 0.17 q V.
22.000 1.4554 0.17 9 . V.
22.083 1.45%6 0.18 0 . V.
22.167 1.4579 0.12 0 . V.
22.250 1.4591 0.18 q . V.
22.333 1.4603 0.17 q . - V.
22.417 1.4614 0.17 0@ . \'S
22.500 1.4626 0.17 q V.
22.583 1.4636 0.15 q V.
22.667 1.4646 0.15 q V.
22.750 1.4G6586 0.15 qQ V.
22.833 1.4666 0.14 0 V.
22.917 1.4675 0.14 q V.
23.000 1.4685 0.14 q . v,
23.083 1.4895 0.14 Q V.
23.166 1.4704 0.14 Q Vv,
23.250 1.4714 0.14 q v,
23.333 1.4724 0.14 q ; V.
23.416 1.4733 0.14 qQ . Vv,
23.500 1.4743 0.14 ¢ . V.
23.583 1.4753 0.14 g . . V.
23.666 1.4762 0.14 q . . V.
23.750 1.4772 0.14 q . V.
23.833 1.4782 0.14 q . V.
23.916 1.4791 0.14 q - V.
24.000 1.4801 0.14 q . V.
24.083 1.4806 0.07 q . V.
24.166 1.4810 0.07 q v,
24.250 1.4815 0.07 q V.
24_333 1.4816 0.01 q V.
24.416 1.4817 0.01 q V.
24,500 1.4818 0.01 q V.
24.583 1.4818 0.00 Qq V.
24 5666 1.4818 0.00 q V.
24.750 1.4818 0.00 q V.

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantancous time duration)

Percentile of Estimated Duration
Peak Flow Rate {minutes)

0% 1485.0

10% 915.0

20% 615.0

30% 495.0

Page §
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40% 420.0
50% 255.0
60% 180.0
0% b0.0
80% 30.0
S0% 15.0

END OF FLOOUSCX ROUTING ANALYSIS

Page 9
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HEE RN IR AL R RIS AN A e

FLOOD ROUTING ANALYSIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATLON DISTRICT
(RCFCAWCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1989-2011 Advanced Engineering Software {zes)
{s¥nthet1c Unit Hydrograph Version 18.04)
Release Date: 05/0L1/2011 License ID 1499

aAnalysis preparad by:

o R o A e A T L X D T T L e

nnnnnnnnnnnnn #® DESCRIPTION OF STUDY #RFRFFEA0dddbdaddadhbdrasds
% L-YEAR, 1 HOUR

*

FRERRTARER GRS T kAt AR etk R G R R R R AR S e e S R R S N R SRR AR TN AE
FILE NAME: FLODA.DAT

TIME/DATE OF STUDY: 09:27 07/01/2013

R EARA AN R R TR EWNREN

wREhdhd Rt dedx

>>>>>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

{UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHEG AREA = 21.700 ACRES

BASEFLOW = 0.000 CFS/SQUARE~-MILE

*USER ENTERED "LAG" TIME = 0.100 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)

MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.
VALLEY S-GRAPH SELECTED

UNIFORM MEAN SOIL-LOSS(INCH/HOUR) = 0.097

1OW SQIL-L0OS5S RATE PERCENT(DECIMAL) = 0.500
USER-ENTERED RAINFALL = 0.70 INCHES

RCFCE&WCD 1-Hour storm (5-Minute period} SELECTED
(SLOPE OF INTENSITY-DURATION CURVE = 0.50)

*USER SPECIFIED PRECIPITATION DEPTH-AREA ADIUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 83.333

UNIT HYDROGRAPH DETERMINATION

INTERVAL 5" GRAPH UNIT HYDRGGRAPH
NUMBER MEAN VALUES ORDINATES{CFS)
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13.994 36.723
52,604 119.855
78.792 50.15%
86.766 20.925
. 12,235
94.514 8.200
96.650 5.604
98.044 3.659
98.699 1.7317
10 . 99,289 1.550
11 99.716 1.119
12 99,929 0.560
13 100.000 0.187

O~ AW WNE
w
-
N
s
o

1 1]

T L T T L Y L RE T LT T L st ey L e T T T P

UNIT UNIT UNET EFFECTIVE

PERIOD RATNFALL SOIL-LOSS RAINFALL
{NUMBER) (INCHES) (INCHES) (INCHES)

Y Pt P 4 P o P [ P T e b A At A P A R b ik A R e e R e A i e b

10 0.1951 0.0087 0.1871
11, 0.0495 0.0081 0.0414
12 0.0333 0.0081 0.0253

TOTAL STORM RAINFALL{INCHES) = .70
TOTAL SOIL-LOSS(INCHES) = 0.10
TOTAL EFFECTIVE RATMFALL(INCHES) = 0.60

B bt Yk il o R e e e s =} e T s 2t B 2 2 mn am e o Tt P e Bl e sl b sk B 7 e P e 7 1 s — e b o

TOTAL SOIL-LOSS VOLUME(ACRE-FEET) = 0.1754
TOTAL STORM RUNOFF VOLUME(ACRE-FEET) = 1.0899

o s s o o e e ke e A8 T S B TR PP e e % e TR P U A R R B e o T e e ey Al g S i Akt S e im e s i e e i o i i it i e

1~HOUR
RUNGOGFF RY D

=w
-

HYDRDERA?H IN FIVE-MINUTE UNIT INTEBVALS(CFS)
(Note: Time indicated is at END of Each Umit Intervals)

R R P P e P okt k. Bk ALl AL A - % o e ) o e .t ot P T o FT o Tt St 2 e e e T T T T T T i e e o e B i e Y P PR P o P e e e e e St

o M T T T o . e o s . ) % o i e e e e Bt e e b Al A W Ak T A s e o e e sk e ok B e

= = ¥ " R oW x = o



FSY1H.RES

0.833 0.5754 21.33 . . 0 .

0.917 0.7848 30.40 . . . v Q

1.000 0.9120 18.46 . . Q. Y

1.083 0.9876 16.98 . Q . . v
1.167 1.0269 5.71 . Q " . - Vo
1.250 1.0503 3.3 . @ . . . Vo
1.333 1.0656 2.22 . 0Q . . . V.
1.417 1.0754 1.42 .qQ . . . V.
1.500 1.0811 0.83 a . . . V.
1.583 1.0851 0.58 Q . . . V.
1.657 1.0877 0.37 @ . . . V.
1.750 1.0821 0.21 @ . . V.,
1.833 1.0897 0.09 @ . . V.
1.917 1.0898 0.02 Q . . V.
2.000 1.0899 0.00 q - . V.

o e e A P M P B o A A o o et £t e

TIME DURATION(m'inutES) OF PERCENTZ!:LES OF ESTIMATED PEAK FLOW RATE:Z
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantanecus time duration)

Percentile of Estimated puration
Peak Flow Rate {minutes)

0% 120.0

10% 70.0

20% 45.0

30% 30.0

A0% 20.0

50% 15.0

60% 15.0

70% 10.0

80% 5.0

Q0% 5.0

END OF FLOODSCX ROUTING ANALYSIS
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FLOOD ROUTING ANALY SIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATION DISTRICT
(RCFCAWCD) 1978 HYDROLOGY MANUAL
{c) copyright 198%-2011 Advanced Engineering Software (aes)
(synthetic unit Hydrograph version 18.0)
Release Date: 05/01/2011 License ID 1499

Analysis prepared by:

BEAER ERRAARREAYE LSRR R Y DESCRIPTION OF STUDY FF&dsSdtdddddihhdadihitidics
3-YEAR, 3 HOUR

L

ERE

=
»

EERER

2

e e e e R e R B R A R A R A R R R AN R A A A R R AR A B de S R dde R St B e

R R

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 09:25 07/01/2013

*ﬁﬁ*****t*ﬁk*%**k**%ﬁ%ﬁk%#***%%*t*%******#*#%%%%*kk%**%%ﬁkﬂ**%ﬁ%#%*%*ki**%**
FLOW PROCESS FROM NONE 100.00 TO NODE 101.00 IS copE = 1
>>>>»>SUBAREA RUNOFF (UNIT-HYDROGRAPH AMALYSIS)<<<<<

(UNIT-HYRROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES

BASEFLOW =  0.000 CFS/SQUARE-MILE

*USER ENTERED "LAG" TIME = 0.100 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOD LARGE FOR PEAK FLOW ESTIMATES.

VALLEY S-GRAPH SELECTED

UNIFORM MEAN SOTL-LOSS{INCH/HOUR) = 0.097

LOW SOIL-LOSS RATE PERCENT(DECIMAL) = 0.500

USER-ENTERED RAINFALL = 1,10 INCHES

RCFCEWCD 3-Hour Storm (5-Minute period) SELECTED

*USER SPECIFIED PRECIPITATION DEPTH-AREA ADRIUSTMENT FACTOR = 1.0000

UNIT HBYDROGRAPH TIME UNIT = 5.000 MINUTES
UNTT INTERVAL PERCENTAGE OF 1AG-TIME = §3.333

UNIT HYDROGRAPH DETERMINATION

TNTERVAL "s™ GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES(CFS)
1 13.994 36.725
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2 59.664 119,855
3 78.792 50.19%
4 86.766 20.925
5 91.428 12.235
G 94.514 8.100
7 96.650 5.604
g a8.044 3.659
9 §8.699 1.717
10 99.289 1.550
11 99.716 1.118
12 99.92%8 0.560
13 100.000 0.187
e e bbb e R Lt S e b e LR R T e T L A T T 3
UNIT UNIT UNIT EFFECTIVE
PERTOD RAINFALL SOIL~LDSS RAINFALL
(NUMBER) (EINCHES) {IMCHES) {INCHES)
1 0.0143 0.0071 0.0071
2 0.0143 0.0071 0.0071
3 0.0121 0.0060 0.0060
4 0.0165 0.0081 0.0034
5 0.0165 0.0081 0.0084
& 0.0198 0.008L 0.0117
7 0.0165 0.0081 0.0084
8 0.0198 0.008L 0.0117
9 0.0198 0.0081 0.0117
10 0.0165 0.0081 0.0084
il 0.0176 0.0081 0.0095
12 0.0198 0.0081 0.0117
13 0.0242 0.0081 0.0161
14 0.0242 0.0081 0.0161
15 0.0242 0.0081 0.0161
16 0.0220 0.0081 0.0139
17 0.0236 0.0081 0.0205
18 0.0297 0.0081 0.0216
19 0.0264 0.0081 G.0183
20 0.0297 0.0081 0.0216
21 0.0363 0.0081 0.0282
22 0.0341 0.0081 0.0260
23 0.0319 0.0081 0.0238
21 0.0330 0.0081 0.02449
25 0.0341 0.0081 0.0260
26 0.0462 0.00B1 0.0381
27 0.0550 0.0081L 0.0469
28 0.0385 0.0081 0.0304
29 0.0748 0.0081 0.0667
30 0.0803 0.0081 0.0722
31 0.0902 0.0081 0.0821
32 0.0649 0.0081 0.0568
33 0.0220 0.0081 0.0139
34 (0.01938 0.0081 0.0117
35 0.0198 0.0081 0.0117
36 0.0066 0.0033 0.0033

TOTAL STORM RATINFALL(INCHES) = 1.10
TOTAL SOIL-LOSS{INCHES) = (.28
TOTAL EFFECTIVE RAINFALL (INCHES) = (.87

TOTAL SOIL-LOSS VOLUME(ACRE-FEET) = 0.510%
Page 2
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TOTAL STORM RUNOFF VOLUME{ACRE-FEET} = 1.4779
ES
3 -HOUR STORM
RUNODFF HYDROGRAPH
HYDROGRAPH IN FIVE-MIKRUTE UNIT INTERVALS{CFS)
(Note: Time indicated is at END of Each unit Intervals)
TIME(HRS} VOLUME(AF) Q(crs) 0. 5.0 10.0 15.0 20.0

0.083 0.0018 0.26 Q
0.167 0.0095 1.12 v q
0.250 0.0194 1.44 v @
0.333 0.0300 1.54 v q
0.417 0.0428 1.86 v Q .
0.500 0.0575% 2.13 W 0 .
0.583 0.0747 2.48 vV Q . .
0.667 0.0913 2.42 v Q . .
0.750 0.1102 2.75 vV Q . .
0.833 0.1294 2.78 VvV Q . N
0.917 0.1466 2.50 vQ .
1.000 0.1644 2.58 vQ . )
1.083 0.1852 3.02 vQ
1.167 0.2103 3.65 vV Q
1.250 0.2373 3.92 Vi)
1.333 0.2645 3.95 . Q . .
1.417 0.2921 4.00 Q . -
1.500 0.3249 4.77 . vQ. ;
1.583 0.3600 5.10 . VQ .
1.867 0.3945 5.0L . Q . -
1.750 0.4329 5.58 . -Q - -
1.833 0.4773 6.45 . . Q . .
1.917 0.5221 6.51 . . Qv . .
2.000 0.565% 6.35% . . Qv . n
2.083 0.6104 6.47 . . Qv . .
2.167 0.6593 7.10 . . Qg v . .
2.250 0.7210 8.96 . . Q V. .
2.333 0.7902 10.05 . v .
2.417 0.8599 10.12 . . G Vv ]
2.500 0.9576 14.19 . . . v Q.
2.583 1.0740 16.90 . . V. Q
2.667 1.1939 18.14 . . ¥ Q
2.750 1.2991 14.55 . . Q. v
2.833 1.3583 £.50 . e} . v
2.917 1.3995 5.98 . .Q . Vo,
3.000 1.4312 4_60 Q. . v o,
3.083 1.45006 2.82 . Q . v,
3.167 1.4615 1.58 . q . V.
3.250 1.4680 0.95 .Q V.
3.333 1.4722 0.60 .q V.
3.417 1.4749 0.39 0 V.
3.500 1.4764 0.23 q V.
3.583 1.4772 0.11 10 V.
3.667 1.4776 0.06 0 V.
3.750D 1.4778 0.03 q v,
3.833 1.4778 4.01 V.
3.917 1.4779 0.00 q V.

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
Page 3
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(Note: 100% of peak Flow Rate estimate assumed to have
ain nstahtaneous time duration)

Percentile of Estimated

Duration

Peak rlow Rate {minutes)
0% 235.0
10% 165.0
20% 11%.0
30% 5.0
A40% ADLO
50% 30.0
60% 20.0
70% 20.0
BO% 15.0
90% 10.0

END OF FLOOCDSCK ROUTING AMNALYSIS
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FLOOD ROUTING ANALYSTIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATTON DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1989-2011 Advanced Engineering Software (aes)
(synthetic Unit Hydrograph version 18.0)
Release Date: 05/01/2011 License ID 1499

Analysis prepared by:

nnnnnnnnnn DESCRIPTION OF STUDY ®% % %dddbidddhirhiidrdsaititd
* 5-YEAR, 6 HOUR %
* REVISED ¥
* JULY 29, 2013 *
b e Rk ko R ok bbbk b e b e e e R T

nnnnnnnnnnnnnnnnnnnnnnn

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 11:27 07/29/2013

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

>>>>>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES
BASEFLOW = 0.000 CFS/SQUARE-MILE

*USER ENTERED "LAG" TIME = 0.100 HOuRS
CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.
VALLEY S-GRAPH SELECTED

UNIFORM MEAN SOIL-LOSS{INCH/HOUR) = 0.097

LOW SOIL-L.0SS RATE PERCENT(DECIMAL) = 0.500

USER~ENTERED RAINFALL = 1.40 INCHES

RCFCRWCD 6-Hour Storm (5-Minute period) SELECTED

*USER SPECIFIED PRECIPITATION DEPTH-AREA ADJUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 83.333

INTERVAL "s" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES(CFS)
1 13.994 36.725
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2 59.664 119.855
3 78.792 50.199
4 86.766 20.925
5 91.428 12.235
6 94.514 8.100
7 96.650 5.604
8 98.044 3.659
9 98.699 1.717
10 99.289 1.550
11 99.716 1.119
12 99.929 0.560
13 100.000 0.187
¥
B A e A R e R R R R A T E R A R T S h A E R A RS A A N A AT S A A R fe R s
UNIT UNIT UNIT EFFECTIVE
PERICD RAINFALL SOIL-LOSS RATNFALL
(NUMBER) (INCHES) {INCHES) (INCHES)
1 0.0070 0.0035 0.0035
2 0.0084 0.0042 0.0042
3 0.0084 0.0042 0.0042
4 0.0084 0.0042 0.0042
5 0.0084 0.0042 0.0042
6 0.0098 0.0049 0.0049
7 0.0098 0.0049 0.0049
8 0.0098 0.0049 0.0049
9 0.0098 (.0049 0.0049
10 0.0098 0.0049 0.0049
11 0.0098 0.0049 0.0049
12 0.0112 0.0056 0.0056
13 0.0112 0.0056 0.0056
14 0.0112 0.0056 0.0056
15 0.0112 0.0056 0.0056
16 0.0112 0.0056 0.0056
17 0.0112 0.0056 0.0056
18 0.0112 0.0056 0.0056
19 0.0112 0.0056 0.0056
20 0.0112 0.0056 0.0056
21 0.0112 0.0056 0.0056
22 0.0112 0.0056 0.0056
23 0.0112 0.0056 0.0056
24 0.0126 0.0063 0.0063
25 0.0112 0.0056 0.0056
26 0.0126 0.0063 0.0063
27 0.0126 0.0063 0.0063
28 0.0126 0.0063 0.0063
29 0.0126 0.0063 0.0063
30 0.0126 0.0063 0.0063
31 0.0126 0.0063 0.0063
32 0.0126 0.0063 0.0063
33 0.0140 0.0070 0.0070
34 0.0140 0.0070 0.0070
35 0.0140 0.0070 0.0070
36 0.0140 0.0070 0.0070
37 0.0140 0.0070 0.0070
38 0.0154 0.0077 0.0077
39 0.0154 0.0077 0.0077
40 0.0154 0.0077 0.0077
41 0.0168 0.0081 0.0087
42 0.0182 (0.0081 0.0101
43 0.0196 0.0081 0.0115
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44 0.0196 0.0081 0.0115
45 0.0210 ¢.0081 0.0129
46 0.0210 0.0081 0.0129
47 0.0224 0.0081 0.0143
48 0.0224 0.0081 0.0143
49 0.0238 0.0081 0.0157
50 0.0252 0.0081 0.0171
51 0.0266 0.0081 0.0185
52 0.0280 0.0081 0.0199
53 0.0294 0.0081 0.0213
54 0.0294 0.0081 0.0213
55 0.0308 (.0081 0.0227
56 0.0322 0.0081 0.0241
57 0.0336 0.0081 0.0255
58 0.0336 0.0081 0.0255
59 0.0350 0.0081 0.0269
60 0.0364 0.0081 0.0283
61 0.0434 0.0081 0.0353
62 0.0504 0.0081 0.0423
63 0.0546 0.0081 0.0465
64 0.0588 0.0081 0.0507
65 0.0658 0.0081 0.0577
66 0.0784 0.0081 0.0703
67 0.0266 0.0081 0.0135
68 0.0126 0.0063 0.0063
69 0.0084 0.0042 0.0042
70 0.0070 0.0035 0.0035
71 0.0042 0.0021 0.0021
72 0.0028 0.0014 0.0014
TOTAL STORM RAINFALL(INCHES) = 1.40
TOTAL SOIL~LOSSCINCHES) = 0.47
TOTAL EFFECTIVE RAINFALL(INCHES) = 0.93
TOTAL SOIE-10SS VOLUME(ACRE-FEET) = 0.8440
TOTAL STORM RUNOFF VOLUME(ACRE-FEET) = 1.6868
2
6 - HOUR STORM
RUNOFF HYDROGRAPH
HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS{CFS)
(Note: Time indicated is at END of Each Unit Intervals)
TIME(HRS) VOLUME (AF) Q(crs) 0, 5.0 10.0 i5.0 20.0
0.083 0.0009 0.13 q
0.167 0.0048 0.57 vQ
0.250 0.0106 0.83 vq
0.333 0.0171 0.94 vq
0.417 0.0239 1.00 vQ
0.500 0.0313 1.06 v @
0.583 0.0393 1.17 v Q
0.667 0.0477 1.22  .vQ
0.750 0.0563 1.25 .vQ
0.833 G.0650 1.26 .vQ
0.917 0.06738 1.27 .vQ
1.000 0.0828 1.30 .vo
1.083 0.0923 1.39 . qQ
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6.417 1.6860 0.12 q V.
6.500 1.6864 0.06 Qq V.
6.583 1.6866 0.03 aq V.
6.667 1.6867 0.01 q V.
6.750 1.6867 0.01 aq V.

TIME DURATION(minutes) OF PERCENT;LES OF ESTIMATED PEAK FLOW RATE:
(No;e: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate {minutes)

0% 405.0

10% 290.0

20% 130.0

30% 90.0

40% 60.0

50% 40.0

60% 30.0

70% 20.0

80% 15.0

90% 10.0

END OF FLOODSCX ROUTING ANALYSIS
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FLOOD ROUTING ANALYSTIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATION DISTRICT
(RCECAWCD) 1G78 HYDROLOGY MANUAL
(<) Copyright 1989-2011 Advanced Engineering Software (aes)
{synthetic Unit Hydrograph version 18.0)
Release bate: 05/01/201% License ID 1499

Analysis prepared by:

bk op ko 2 ok R sy g s &4k AE kg 2] DESCRIPTION OF STUDY *F&F&F &Sl dd A uhadadad i dddss

5-YEAR, 24 HOUR

ok N

FLUIE

e o T L o Y R L T T g e R

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 09:32 07/01/2013

>>>>>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

{UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES

BASEFLOW = 0.000 CFS/SQUARE-MILE

*USER ENTERED "LAG" TIME = 0.100 HOURS
CAUTION: LAG TIME IS LESS THaAMN .50 HOURS.

THE 3-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOD LARGE FOR PEAK FLOW ESTIMATES.

VALLEY S-~GRAPH SELECTED

UNIFORM MEAN SOIL-LOSS(INCH/HOUR) = 0.097

LOW SOTL-LOSS RATE PERCENT(DECIMAL} = 0.500

MINIMUM SOTL-LOSS RATE(INCH/HOUR) = 0.049

USER-ENTERED RAINFALL = 2.20 INCHES

RCFCEWCD 24~-Hour Storm (15-Minute period) SELECTED

*USER SPECYFIED PRECIPITATION DEPTH-AREA ADJUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT = 15.600 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 250,000

UNTIT HYDROGRAPH DETERMINATION

INTERVAL "s" GRAPH UNIT HYBROGRAPH
NUMBER MEAN VALULCS CRDINATES(CFS)
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1 50.817 44.454
2 90.903 35.066
3 97.798% 6.031
4 99.444 1.441
5 99.778 0.292
6 95.944 0.146
7 160.000 0.049
iﬁ%ﬁﬂ****%ﬁ***ﬁ*****ﬁ*ﬁ***&****ﬁﬁ*#ﬁ******%k*%iﬁ*#**%#%#%%ﬁ%ﬁ***%***ﬁﬁﬂk#***
UNIT UNIT UNIT EFFECTIVE
PERIOD RAINFALL SOTL-1085 RAINFALL
(NUMBER) {INCHES) (INCHES) (INCHES)
1 0.0044 0.0022 0.0022
2 0.0066 0.0033 0.0033
3 0.0066 0.0033 0.0033
4 0.0088 0.0044 0.0044
5 0.0066 0.0033 0.0033
6 0.0066 0.0033 (¢.0033
7 0.0066 0.0033 (¢.0033
8 0.0088 0.0044 ¢.0044
9 0.0088 0.0044 0.0044
i0 0.0088 0.0044 0.0044
11 0.0110 0.0055 0.0055
12 0.0110 0.0055 0.0055
13 0.0110 0.0055 0.0055
14 0.0110 0.0055 0.0055
15 0.0110 0.0055 0.0055
16 0.0132 G.006k 0.0066
17 0.0132 0.0066 (.0066
18 0.0154 0.0077 0.0077
19 0.0154 0.0077 0.0077
20 0.0176 0.0088 0.0088
21 0.0132 0.0066 0.0066
22 0.0154 0.0077 0.0077
23 0.0176 0.0038 0.0088
24 0.0176 0.0038 0.0088
25 0.0198 0.0099 0.0099
26 0.0198 0.0099 0.0099
27 $4.0220 0.0110 0.0110
28 0.0220 0.0110 0.0110
29 0.0220 0.0110 0.0110
30 0.0242 0.0121 0.0121
31 0.0264 0.0132 0.0132
32 0.0236 0.0143 0.0143
33 0.0330 0.0165 0.0165
34 0.0330 0.0165 0.0165
35 0.0352 0.0176 0.0176
36 0.0374 0.0187 0.0187
37 0.0418 0.0209 0.0209
38 0.0440 0.0220 0.0220
39 0.0462 - 0.0231 0.0231
40 0.0484 0.0242 0.0242
41 0.0330 0.0165 0.0165
42 0.0330 0.0165 0.0165
43 0.0440 0.0220 0.0220
44 0.0440 0.0220 0.0220
45 0.0418 0.0209 0.02(9
46 0.0418 0.0209 0.0209
47 0.0374 0.0187 0.0187
48 0.0395 0.0198 0.0198
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49 0.0550 0.0225 0.0325
50 0.0572 0.0222 0.0350
51 0.0616 0.0219 0.0397
52 0.0638 0.0216 0.0422
53 0.0748 0.0212 0.0536
54 0.0748 0.0209 0.0539
55 0.0506 0.0206 0.0300
56 0.0506 G.0203 0.0303
57 0.0594 0.0200 0.0394
58 0.0572 0.0197 0.0375
59 0.0572 0.0154 0.0378
60 (¢.0550 0.0191 0.0359
al ¢.0528 0.0188 (.0340
62 0.05086 0.0185 0.0321
63 0.0418 0.0182 0.0236
64 0.0418 0.0180 0.0238
65 0.0038 0.0044 0,0044
66 0.0083 0.0044 0.0044
67 0.0066 0.0033 0.06033
68 0.0066 0.0033 0.0033
69 0.0110 0.0055 0.0055
70 0.0110 0.0055 0.0055
71 0.0110 0.0055 0.0055
72 0.0083 0.0044 0.0044
73 0.0088 0.0044 0.0044
74 0.0088 0.0044 0.0044
75 0.0066 0.0033 0.0033
76 0.0044 0.0022 0.0022
77 0.0066 0.0033 0.0033
78 0.0088 0.0044 0.0044
79 0.0066 ¢.0033 0.0033
80 0.0044 0.0022 0.0022
21 0.00656 G.0033 0.0033
82 0.0066 0.0033 0.0033
83 0.0066 0.0033 0.0033
84 0.0044 0.0022 0.0022
85 0.0066 0.0033 0.0033
86 0.0044 0.0022 .0022
B7 0.0066 0.0033 0.0033
&8 0.0044 0.0022 0.0022
89 0.0066 0.0033 0.0033
90 ' 0.0044 0.0022 0.0022
91 0.0043 0.0022 0.0022
92 0.0044 0.0022 0.0022
93 0.0044 0.0022 0.0022
94 0.0044 0.0022 0.0022
95 0.0044 0.0022 0.0022
96 . 0.0044 0.0022 0.0022

TOTAL STORM RAINFALL(INCHES) = 2.20
TOTAL SOTL-LOSS{INCHES) = 0.97
TOTAL EFFECTIVE RATNFALL(INCHES) = 1.23

TOTAL S0IL-LOSS VOLUME(ACRE-FEET) = 1.7555
TOTAL STORM RUNOFF VOLUME(ACRE-FEET) = 2.2217
.?_
24 -HOUR S
RUNOFF
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HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS(CFS)
{Note: Time indicated is at END of Each uUnit TIntervals)

ot o A e e e e e e ey o e e ———————— — — — ——

TIME{HRS) VOLUME(AF)}  QfcFs5) 0. 2.5 5.0 7.5 10.0
0.083 0.0007 0.10 q
0.167 0.0013 0.10
0.250 0.0020 0.10 q
0.333 0.0036 0.22 Q
Q.417 0.0051. 0.22 q
0.500 0.0066 0.22 q
0.583 0.0085 0.28 vo .
0.667 0.0104 0.28 vQ ' '
0.750 0.0123 0.28 vqQ .
0.833 0.0146 0.33 vqQ
0.917 0.0169 0.33 vq
1.000 0.0193 0.33 vq
1.083 0.0215 0.33 vq
1.167 0.0237 0.33 vqQ
1.250 0.0260 0.33 vqQ .
1.333 0.0280 0.29 vQ
1.417 00,0301 0.29 vo
1.500 0.0321 0.29 vo
1.583 0.0341 0.29 vQ
1.667 0.0361 0.29 VvQ
1.750 0.0381 0.29 vqQ \
1.833 0.0404 0.34 vaQ
1.917 0,0427 0.34 wQ
2.000 0.0451 0.34 vQ
2.083 0.0477 0.38 vQ
2.167 0.0502 0.38 vQ
2.250 0.0528 0.38 VO
2.333 0.0555 0.38 VO .
2.417 0.0581 0.383 Q .
2.500 0.0607 0.38 q ; .
2.583 0.0637 0.43 .Q . )
?.667 0.0667 0.43 .Q . .
2.750 0.0697 0.43 .q . .
2.833 0.0730 0.47 .Q . “
2.917 0.0762 0.47 .Q .
3.000 0.0795 0.47 .Q -
3.083 0.0828 0.483 .Q .
3.167 0.0861 0.48 .Q .
3.250 0.0394 0.43 .q .
3.333 0.0927 0.48 .Q . .
3.417 0.0960 0.43 .Q \
3.500 0.0993 0.48 .0 .
3.583 0.1026 0.48 .qQ .
3.667 0.1058 0.48 .Q “
3.750 0.1052 0.48 .qQ " .
3.833 0.1129 0.53 . 9Q \ .
3.917 0.1165 0.53 . Q .
4000 0.1202 0.53 . Q .
4.083 0.1z241 0.57 . Q .
4.167 0.1280 0.57 . Q
4.250 0.131% 0.57 . Q
4.333 0.1362 0.62 . Q
4.417 0.1405 0.62 . Q
4.500 0.1448 0.62 . Q
4,583 0.1494 0.66 . Q
4.667 0.1540 0.66 . Q
4.750 0.1585 0.66 . O
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10.083 0.6815 1.76 . Q .V

10. 167 0.563% 1.76 . qQ .V

10.250 0.7058 1.76 . Q .V

10.333 0.7161 1.50 Q v

10.417 0.7265 1.50 Q v

10.500 0.7368 1.50 Q v

10.583 0.7485 1.70 0 v .

10. 667 0.7602 1.70 Q v

10.750 0.7720 1.70 Q Y

10.833 0.7849 1.88 Q v

10.917 0.7979 1.38 Q A% . '
11.4060 0.8109 1.88 . 4] v .

11.083 (.8238 1.87 Q v .

11.167 0.8366 1.87 0 Vv -

11.250 0.8455 1.87 Q v .

11.333 0.8621 1.83 0 Y ,

11.417 0.8747 1.83 Q \Y

11.500 0.8874 1.83 Q v

11.583 0.8993 1.73 qQ v

11. 667 0.9112 1.73 Q v

11.750 0.9231 1.73 Q A

11.833 0.9349 1.70 Q v

11.917 0.9466 1.70 Q v

12.000 0.9583 1.70 Q . \

12.083 0.9741 2.29 0. v

12.167 0.9399 2,29 ., Q. v .

12.250 1.0056 2.29 Q. V.

12.333 1.0253 2.85 V.

12.417 1.0449 2.85 qQ V.

12.500 1.0645 2.85 .Q V.

12.583 1.0863 3.23 . Q V.

12.667 1.1090 3.23 . 0 V.

12.750 1.1312 3.23 . Q v

12.833 1.1556 3.54 . qQ v

12.917 1.1799 3.54 . e} v

13.000 1.2043 3.54 . a v

13.083 1.2330 4.17 . Q0 .V

13.167 1.2617 4,17 . Q .V

13.250 1.2904 4,17 . q v
13.333 1.3221 4,60 . Q. V
13.417 1.3538 4,60 - Q. V
13.500 1.3855 4,60 . Q. V
13.583 1.4104 3.63 - a . v
13.667 1.4354 3.63 . qQ \Y
13.750 1.4604 3.63 . Q A
13.833 1.4798 2.82 .0 Vv
13.917 1.4592 2.82 .Q v
14,000 1.5187 2.82 Q v
14.083 1.5400 3.10 . Q v o,
14.167 1.5613 3.10 . Q v .
14.250 1.5827 3.10 . 0 Vo,
14.333 1.6054 3.30 0 Vo
14.417 1.6282 3.30 Q V.
14.500 1.6509 3.30 Q V.
14.583 1.6736 3.30 . Q v
14.667 1.6963 3.30 . Q v
14.750 1.7190 3.30 . Q \
14.833 1.7412 3.22 . Q RY;
14.917 1.7634 3.22 - q WV
15.000 1.7856 3.22 . Q Y
15.083 1.8067 3.07 . Q Y
15.167 1.8279 3.07 . Q Y
15.250 1.8490 3.07 Q v
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15.333
15,417
15.500
15.583
15.667
15.750
15.833
15.5917
16.000
16.083
16. 167
16.250
16.333
16.417
16.500
16.583
16.667
16.750
16.833
16.917
17.000
17.083
17.167
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17.333
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17.583
17.667
17.750
17.833
17.917
18.000
18.083
18.167
18.250
18.333
18.417
18.500
18.583
18.667
18.750
18.833
18.917
19.000
19.083
19.167
19.250
15.333
19.417
19.500
19,583
19.667
19.750
19.833
18.9017
206.000
20,083
20,167
26.250
20.333
20.417
20.500

1.8690
1.8891
1.9091
1,9259
1.9428
1.9596
1.9744
1.9892
2.0040
2.0125
2.0210
2.02585
2.0333
2.0370
2.0408
2.0434
2.0459
2.0485
2.0306
2.0527
2.0549
2.0576
2.0603
2.0630
2.0662
2.0694
2.0726
2.0759
2.0792
2.0824
2.0854
2.0884
2.0013
2.0941
2.0968
2.0995
2.1021
2.1048
2.1075
2.1098
2.1121
2.1144
2.1181
2.1178
2.1196
2.1213
2.1230
2.12438
2.1271
2.1293
2.1316
2.1339
2, 1361
2.1384
2.1400
2.1417
2.1434
2.1452

2.1469

2.148¢6
2.1506
2.1525
2.1545

2.91
2.91
2.91
2.45
2.45
2.45
2,15
2.15
2.15
1.24
1.24
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0.48
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20.583 2.1564 0.29 .0 V.
20.667 2.1584 0.29 .q v .
20.750 2.1604 0.29 .Q v,
20.833 2.1621 0.24 @ v
20.917 2.1637 0.24 Q V.
21.000 2 .1654 0.24 Qq V.
21.083 2.1671 0.25 Q V.
21.167 2.1688 0.25 Q V.
21.250 2.1705 0.25 Q V.
21.333 2.1721 0.23 q v,
21.417 2.1737 0.23 aq V.
21.500 2.1753 0.23 Q V.
21.583 2.1770 0.25 @ V.
21.667 2.1788 0.25 Q V.
21.750 2.1805 0.25 Q V.
21.833 2.1821 0.23 Q V.
21.917 2.1837 -+ 0.23 Q V.
22.000 2.1833 0.23 Q V.
22.083 2.1870 0.25 Q '8
22.167 2.1887 0.25 Q V.
22.250 2.1904 0.25 Q V.
22.333 2.1920 0.23 Q V.
22.417 2.1936 0.23 Q V.
22.500 2.1952 0.23 Q V.
22.583 2.1966 0.20 Q V.
22.667 2.1980 0.20 Q V.
22.750 2.1993 0.20 Q V.
22.833 2.2007 0.19 Q V.
22.917 2.2020 ¢.19 Q V.
23.000 2.2034 0.19 @ va
23.083 2.2047 0.19 @ V.
23.166 2.2060 0.19 Qq V.
23.250 2.2073 0.19 Q V.
23.333 2.2087 0.19 Q V.
23,416 2.2100 0.19 Q V.
23.500 2.2113 0.19 Q V.
23.583 2.2126 0.19 Q V.
23.666 2.2140 0.19 V.
23.750 2.2153 0.19 Q V.
23.833 2.2166 0.19 Q V.
23.916 2,2179 0.19 Q V.
24.000 2.2193 0.19 Qq V.
24.083 2.2199 0.09 q V.
24.166 2.2206 0.09 Q V.
24.250 2.2212 0.09 Q . v
24.333 2.2213 0.02 Q . v.
24.416 2.2215 0.02 0 . v,
24,500 2.2216 0.02 q . V.
24.583 2.2216 0.00 Q . V.
24.666 2.2216 0.00 Q ) V.
24.750 2.2217 0.00 Q . v,

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed ta have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Raie {minutes)

0% 1485.0

10% 855.0

20% 570.0

300 465.0
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40% : 315.0
50% 210.0
60% 195.0
70% 105.0
80% 3¢.0
0% 30.0

END OF FLOODSCX ROUTING ANALYSIS
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FLOOD ROUTING ANALYSIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATION DISTRICT
(RCPCEWCD) 1878 HYDROLOGY MANUAL
(c) Copyright 1989-2011 Advanced Engineering Software (aes)
(synthetic uUnit Hydrograph Version 18.0)
Release Pate: 05/031/2011 ticense ID 1493

Analysis prepared by:

NN TSR T FER TSI NS D doh ey By DESCRIPTION OF STUDY AERAEAREE ST R AT EERERERTANL
10-YEAT, 1 HOUR

E
W

.*

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 09:02 07/01/2013

L L L T F E T T L P P T T R T

TR RENERRER LA E fr g g Lol E R b o o T L TR R U T R R Y
FLOW PROCESS FROM NODE 160,00 TDO NODE 101.00 IS CODE = 1

T e e L e e i e e i P A At B R 1 e P o e v . ot ot P A i o e e

>>>5>>SUBAREA RUNOFF {UNIT-HYDROGRAPH ANALYSIS)<<<<<

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES

BASEFLON =  0.000 CFS/SQUARE-MILE

*UJSER ENTERED "LAG"™ TIME = 0.100 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)

MAY BE TOD LARGE FOR PEAK FLOW ESTIMATES.
VALLEY 5-GRAPH SELECTED

UNIFORM MEAN SOIL-LOSSCINCH/BOUR) = {3.097

1.0W SOIL-L0OSS RATE PERCENT(DECIMAL)Y = 0.500

USER-ENTERED RAINFALL = (.78 INCHES

RCFC&WCD 1-Hour Storm (5-Minute period) SELECTED

(SLOPE OF INTENSITY-DURATION CURVE = 0.50)

*USER SPECTFIED PRECIPITATION DEPTH-AREA ADIUSTMENT EACTOR = 1.0000

UNTT HYDROGRAPH TIME UNIT = 5,000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 83,333

UNIT HYDROGRAPH DETERMINATION

INTERVAL. “S" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES(CFS)



F10Y1H. RES

13.994 36.725
59.664 119,855
78.792 50.199
86.766 20.925
.428 12.235

94.514 100

96,550

08,044 .659

98.699 717
10 09,289 .350
11 99.716 .119
12 99.929 . 360
i3 100.000 . 187

WG SOy L B L P
=1
el

OO ok [ LA LT QO

B B L g LR T L A L g
UNIT UNLT UNIT EFFECTIVE

PERICD RATNFALL SOIL-LOSS RATNFALL
(NUMBER) (INCHES) (INCHES) (INCHES)

TOTAL STORM RAINFALL(INCHES) = 0.78
TOTAL SOIL-LOSS(INCHES) = 0.10
TOTAL EFFECTIVE RATNFALL{INCHES) = 0.68

P e Lt s P T T 1 e o T A B ] A e A AL Ty Ty TR R R bl o S . P e T e e ot ot e e

TOTAL SOIL~LOSS VOLUME(ACRE-FEET) = 0.1754
TOTAL STORM RUNOFF VOLUME{ACRE-FEET) = 1.2345

STORM
HYDROGRAPH

HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS(CFS)
(Note: Time indicated is at END of Each Unit Intervals)

ot e e T e e e A b M A YT ) e e e i e e 2t e e 3 L L A A T Rk e i o Pt ey P e P P

[l =fulaYulale)alo]
N
'_l
~
DO DOOOD
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0.833 0.6549 24.01 - NOQ .

3.917 0.8899 34.12 . . . V. Q
1.000 1.0332 20.81 . . Q Y

1.083 1.1189 12.45 . - Q v
1.167 1.1634 6.46 . Q . Vo,
1.250 1.1898 3.83 . @ - V.
1.333 1.2070 250 . Q V.
1.417 1.2181 1,60 .q '
1.500 1.2245 0.94 q V.
1.583 1.2291 0.66 g . . V.
1.657 1.2320 G¢.42 Q . V.
1.750 1.2336 0.23 ¢ . . V.
1.833 1.2342 0.1¢ Q . - V.
1.917 1.2344 0.03 ¢ - V.
2.000 1.2345 0.01 q - . V.

TIME DURATION(minutes) OF PERCENTItES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantansous time duraticn)

Percentile of Estimated buration
rPeak Flow Rate (minutes)

0% 120.0

10% 70.0

20% 45.0

30% 35.0

A0% 20.0

50% 15.0

60% 15.0

70% 10.0

80% 5.0

90% 5.0

END OF FLOODSCX ROUTING ANALYSIS

Page 3



F10Y3H.RES

AR B REE R AN AR R R A
FLOGD ROUTING ANALYSIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER COWSERVATION DISTRICT
(RCFCRWCT) 1978 HYDROLOGY MANUAL
(¢) copyright 1989-2011 advanced engineering Software (aes)
(synthetic Unit Hydrogragh Version 18.0)
Release pate: 05/01/2011 License ID 1499

Analysis prepared by:

LR R st bk R e i DESCRIPTION DF STUDY FRERRIAFFRFATASAE AT ST A Ao RN

s

%o
=
<
z
el
W s
T
Q
o=
=)

%
b

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 09:00 07/01/2013

ARARAAARETR TR WER HEHHARRT

>5>>>>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

{UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES

BASEFLOW =  0.000 CF5/SQUARE-MILE

*PYSER ENTERED "LAG" TIME = {1,100 HOURS
CAUTION: LAG TIME IS5 LESS THAN 0.50 HOURS.
THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TODO LARGE FOR PEAK FLOW ESTIMATES.

VALLEY S—-GRAPH SELECTED

UNTIFORM MEAN SOTL-LOSS{INCH/HOUR) = 0.097

LOW SOIL~LOSS RATE PERCENT{DECIMAL) = 0.500

USER~ENTERED RAINFALL = 1.25 INCHES

RCFCEWCD 3-Hour Storm (5-Minute period) SELECTED

*USER SPECTFIED PRECIPITATION DEPTH-AREA ADIUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT =  5.000 MINUTES
UNIT INTERVAL FERCENTAGE OF LAG-TIME = 83.333

UNIT HYDROGRAPH DETERMINATION

INTERVAL "SY GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES{CFS)
1 13.994 36.725
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2 59.664 119.855
3 78.792 50.199
4 86.766 20.925
5 01.428 12.235
b 94.514 8.100
7 96.650 5.604
8 58.044 3.659
S 9E.693 1.717
10 99.28% - 1.550
11 94,716 1.119
12 99,929 0.560
i3 100,000 0.187
B T T L L L T T e R S T
UNIT UNZET UNET EFFECTIVE

PERICD RATNFALL SOIL-LOSS RATNFALL

CNUMBER) (INCHES) (INCHES) CINCHES)

1 0.0162 0.0081 0.0032

2 0.0162 0.0081 G.0082

3 0.0138 0.0069 0.0069

4 0.01388 0.0081 0.01067

5 0.0188 0.0081 0.0107

6 0.0225 0.0081 0.0144

7 0.0188 0.0081 0.0107

8 0.0225 0.0081 0.0144

9 0.0225 0.0081 0.0144

10 0.0188 0.0081 0.0107

1l 0.0200 0.0081 0.0119

12 0.0225 0.0081 0.0144

13 0.0275 0.00381 0.0194

14 0.0275 0.0081 0.0134

15 0.0275 0.0081 0.0194

16 0.0250 0.0081 0.0169

17 0.0325 0.0081 0.0244

18 0.0338 0.0081 0.0257

19 0.0300 0.0081 0.0219

20 .0338 0.0031 0.0257

21 0.0413 0.0081 0.0332

22 0.0388 0.0081 0.0307

23 0.0363 0.0081 0.0282

24 0.0375 0.0081 0.0294

25 0.0388 0.0081 0.0307

26 0.0525 0.00381 0.0444

27 0.0625 0.0081 0.0544

28 0.0437 0.0081 0.0357

29 0.0850 0.0081 0.0769

30 0.0913 0.0081 0.0832

31 0.1025 0.0081 0.0944

32 0.0738 0.0081 0.0657

313 0.0250 0.0081. 0.0169

34 0.0225 0.0081 0.0144

35 0.0225 0.0081 0.0144

36 0.0075 0.0038 0.0038

TOTAL STORM RAINFALL(INCHES) = 1.25
TOTAL SOIL-LOSS{INCHES) = 0,29
TOTAL EFFECTIVE RAINFALL{INCHES) = 0.95

TOTAL SOIL-LOSS VOLUME (ACRE-FEET) = 0.5162
Page 2



F10Y3H.RES

TQTA!. STORM RUNOFF VOLDME(ACRE-FEET) = 1.7433
2
3-HOUR STORM
RUNDEF HYDROGRAPH
HYDROGRAPH TN FIVE-MINUTE UNIT INTERVALS(CFS)
(Note: Time indicated is at END of Each unit Intervals)
TIME(HRS) VoLUME{AF) Q(CFs) 0. 7.5 5.0 22.5 30.0

0083 0.0021 0.30 0
0.167 0.0109 1.28 wvq
0.250 0.0222 1.84 v Q
0.333 0.0345 1.80 v q .
Q.417 0.0503 2.29 .vaq
0.500 0.0686 2,65 W aQ
0.583 0.0897 3.07 v Q
0.667 0.1105 3.02 . vVQ
0.750 0.1339 3.3 . wvQ
0.833 0.1576 3.44 vQ
0.917 0.1791 3.12 Q
1.000 0.2013 3.22 Q
1.083 0.2269 3.72 03Y . .
1.167 0.2574 4.44 Q . . .
1.250 G.2901 4.74 Q . . .
1.333 G.3230 4,78 Qv . . .
1.417 0.3563 4.83 gQv. . .
1.500 0.3956 5.71 Q V. .
1.583 0.4375 6.08 . Qv
1.667 0.4787 5.98 0 v
1.750 0.5243 .62 n.v
1.833 0.5767 7.61 . Qo Vv .
1.917 0.6297 7.68 Q0 V .
2.000 0.6814 7.51 Q v .
2.083 0.7340 7.64 Q v .
2.167 D.7913 8.36 .Q A .
2.250 0.8636 10.47 . Q v .
2.333 0.9443 11.71 . Q A" .
Z2.417 1.0254 11.78 Q Y R
2.500 1.1385 16.41 v .
2.583 1.2728 19.50 Q Vv
2.667 1.4167 20.90 . Q v
2.750 1.5326 16.82 Q \%
2.833 1.6018 10.05 Q v
2.917 1.6306 7.09 G v
3.000 1.6883 5.48 Q v .
3.083 1.7112 3.33 Q V.
3.167 1.7240 1.86 Q . V.
3.250 1.7317 1.11 .Q . V.
3.333 1.73065 0.71 Q . V.
3.417 1.7397 0.46 QO R V.
3.500 1.7416 0.27 Q . V.
3.583 1.7425 0.13 q V.
3.667 1.7429 0,07 q V.
3.759 1.7432 0.03 g V.
3.833 1.7433 0,01 q V.
3.917 1.7433 0.00 q V.

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
Page 3



F1OY3H.RES
{Note: 100% of peak Flow Rate estimate assumed to have
an -instantaneous time duration)

Percentile of Estimated

Duration

Peak Flow Rate {minutes)
0% 235.0
10% 165.0
20% 115.0
30% 75.0
A0% 40.0
50% 35.0
60% 20,0
T0% 20.0
20% 15.0
80% 10.0

END OF FLOODSCX ROUTING ANALYSIS
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FLOOD ROUTING ANALYSTIS

ACCORDING TO RIVERSIDE COUNTY FLOGD CTONTORL AND WATER CONSERVATION DISTRICT
{RCFCAWCD) 1978 HYDROLOGY MANUAL
(c) copyright 1989-2011 Advanced Engineering Scftware (aes)
(synthetic Unit Hydrograph version 18.0)
Release Date: (05/01/2011 License Ib 1499

Analysis prepared by:

AR E AR E AR AERESEE RS RSN RD DESCRIPTION OF STUDY bR B e se R S Rl k ip o el E g
* 10-YEAR, & HOUR

®

E

"

R T L L e e A R x s == T E A E PR R e B e e E e

o

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 09:05 07/01/2013

N L L kL Lt L E LT E e b BT e P P L P DL R T2

FLOW PROCESS FROM NCGDE 100.00 TO NODE 101.00 IS CODE

e e et e LA i TR e o P s i T T Tt e by e o e et e T T o P L i L A A A Y e 2t o b e o e e

»>>>>>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

T

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES
BASEFLOW =  0.000 CFS/SQUARE-MILE
#USER ENTERED "LAG" TIME =  0.100 HOURS

CAUTTON: LAG TIME IS LESS THAN 0.5%0 HOURS,
THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAX FLOW ESTIMATES.
VALLEY S-GRAPH SELECTED
UNIFORM MEAN SOIL-LOSS(INCH/HOUR) = 0.097
LOW SOEL-LOSS RATE PERCENT(DECIMAL)} = 0.500
USER-ENTERED RAINFALL = 1,68 INCHES
RCFCEWCD 6-Hour storm (5-Minute period) SELECTED
*USER SPECIFIED PRECIPTITATION DEPTH-AREA ADJIUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = B3.333

UNIT HYDROGRAPH BETERMINATION

INTERVAL "g" GRAPH UNTIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES{CFS)
1 13.994 36.725
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2 59.664 119,855
3 78.792 50.19%
4 86.766 20.925
5 91,428 12,235
6 94,514 8.100
7 96.650 5.604
23 93.044 3.659
9 98.699 1.717
i0 93,289 1.550
11 9g%.716 1.119
12 99,929 0.560
13 100.000 0,187
R e T kR kN A A T T R R RS R A R RN SRR R R I A SR SN AR S IR AT AR TRy
UNIT UNIT UNIT EFFECTIVE

PERIOD RAINFALL 50IL~LOSS RATNFALL

(NUMRER) (INCHES) {INCHES) {INCHES)

1 0.0084 0.0042 0.0042

2 0.0101 0.0050 0.0G650

3 0.0101 0.0050 0.0050

4 0.0101 0.0050 0.0050

5 0.0101 0.0050 0.0050

6 0.0118 0.0059 0.005%

7 0.0118 0.0059 0.0059

8 0.0118 0.0059 0.0059

9 0.0118 0.0039 0.0059

10 8.01138 0.0059 0.0059

11 0.6118 0.0059 06.0059

12 0.0134 0. 0067 0.0067

13 0.0134 0.0067 G. 0067

14 (+.0134 0.0067 0. 0067

15 0.0134 0.0067 0.0067

16 0.0134 0.0067 0.0067

17 0.0134 0.0067 0.0067

18 0.0134 0.0067 0.0067

19 0.0134 0.0067 0.0067

20 0.0134 0.0067 0.0067

21 0.0134 0.0067 0.0067

22 0.0134 0.0067 0.0067

23 0.0134 0.0067 0.0067

24 0.0151 0.007¢ 0.0076

25 0.0134 0.0067 0.0067

26 0.0151 0.0076 0.0076

27 0.0151 0.0076 0.0076

23 0.0151 0.0076 0.0076

20 0.0151 0.0076 0.0076

30 0.0151 0.0076 . 0.0076

31 0.0151 0.0076 0.0076

32 0.0151 0.0076 0.0076

33 0.0168 0.0081 0.0087

34 0.0168 0.0081 0.0087

25 0.0168 0.0081 0.0e87

36 0.0168 0,0081 0.0087

37 0.0168 0.0081 0.0087

38 0.0185 0.0081 0.0104

39 0.0185 0.0081 0.0104

40 0.0185 0.0081 0.0104

41 0.0202 0.0081L 0.0121

42 0.0218 0.0081 0.0138

43 0.0235 0.0081 0.0154

Page 2
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44 0.0235 0.0081 0.0154
45 0¢.0252 0.0081 0.0171
46 0.0252 0.0081 0.0171
47 0.0269 0.0081 0.0188
48 0.0269 0.0081 0.0188
49 0.0286 0.0081 0.0205
50 0.0302 0.0081 0.0222
51 0.0319 0.0081 0.0238
52 0.0336 0.0081 0.0255
53 0.0353 0.0081 0.0272
54 0.0353 0.0081 0.0272
35 0.0370 0.0081 0.0289
56 0.0386 0.0081 0.0306
57 0.0403 0.0081 0.0322
58 0.0403 0.0081 0.0322
59 0.0420 0.0031 0.0339
50 0.0437 0.0081 0.0356
61 0.0521 0.0081 0.0440
G2 0.0605 0.0081 0.0324
63 0.0655 0.0081 0.0574
64 0.0706 0.0081 0.0625
65 0.0790 0.0081 0.0709
66 (.0941 ¢.0081 0.0860
67 0.0319 (.0081 0.0238
68 0,0151 ¢.0076 0.0076
£9 0.0101 ¢.0050 0.0050
70 0.0084 0.0042 0.0042
71 0.0050 0.0025 0.0025
72 0.0034 0.0017 0.0017

TOTAL STORM RAINFALL(INCHES) = 1.68
TOTAL SOTL-LOSS{INCHES) = (.51
TOTAL EFFECTIVE RAINFALLCINCHES) = 1.17

e e e et ke md Bkt S Bk Bt T W R i e B e L e A A e e e e e 2 P T i R A A 2 A A S e At o o e ek

TOTAL S0IL~1055 VOLUME(ACRE-FEET) = 0.9248
TOTAL STORM RUNOFF VOLUME{ACRE-FEET) = 2.1121
2
6-HOUR STORM
RUNOTFF HYDROGRAPH
HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS(CFS)
(Note Time indicated is at ENp of Each unit Intervals)
TIMECHRS) VOLUMECAF) Q(CFs) O 5.0 10.0 15.0 20.0
0.083 0.0011 0.15 o
0.167 0.0058 0.69 vQ
0.250 0.0127 1.00 vQ
0.333 0.0205 1.13 v Q
0.417 0.0287 1.20 v qQ
0.500 0.0375 1.27 v q
0.583 0.0472 1.41 v q
0.667 0.0573 1.47 .vQ
0.750 0.0676 1.50 .vqQ
0.833 0.0780 1.51 .vq
¢.917 0.0885 1,53 v Q
1.000 (.0993 1.57 v @Q
1.083 0.1108 1.67 vQ

Page 3



0.1226
0.1345
0.1466
0.1586
Q0.1707
0.1828
(.1950
0.2071
0.2192
0.2314
0.2437
0.2566
0.2692
0.2824
0.2958
0.3093
g.3229
0.3365
0.3501
0.3640
0.3789
0.3942
0.4097
0.4253
0.4414
0. 4589
0.4770
0.4957
0.5165
0.5397
0.5653
0.5922
g.6211
4.6512
0.6833
0.7165
0,7521
0.7902
0.8312
0.8751
0.9214
0.9694
1.0198
1.0729
1.1285
1.1857
1.2452
1.3082
1.3833
1.4691
1.3647
1.6705
1.7909
1.9129
1.9872
2.0297
2.0576
2.0774
2.0911
2.1001
2.1051
2.3082
2.1102

SIS Tl ol i el
I

12.45
13.89
15.36
17.47
17.72
10.79
6.17
4.05
2.88
1.89
1.31
0.73
0.46
0.28

vQ

. NG

. vQ

F1O0Y6H.RES

Qv

vQ
Qv

<<

SERRERR



F10¥6H.RES

6.417 2.1172 0.15 aq V.,
6.500 2.1117 0.07 a V.
6.583 2.1119 0.03 q . V.
6.567 2.1120 0.02 Q . V.
6.75%0 2.112% 0.01 g . V.

P e e =y e e e ek o Pk e Ak e ok e A 7 A e T P N R e ok e ek e At R TR P e ey Bk e e — o

TIME DURATION(uinutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate . (minutes)

0% 405.0

10% _ 245.0

20% 135.0

30% 95.0

40% 65.0

50% 40.0

60% 35.0

70% 25.0

80% 15.0

0% 10.0

END OF FLOCDSCX ROUTING ANALYSIS
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FLOOD ROUTING ANALYSIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATION DISTRICT
. (RCFCEWCD) 1978 HYDROLOGY MANUAL
() Copyright 1989-2011 Advancea Engingering Software (aes)
{synthetic uUnit Hydrograph Version 18.0Q)
Release Date: 05/01/2011 License ID 1499

analysis prepared by:
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FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 09:08 07/01/2013
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FLOW PROCESS FROM NODE 100.0{) TO NODE 101.00 IS copE = 1
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>>>>>SUBAREA RUNOFF {UNIT-HYDROGRAPH ANALYSIS)<<<<<

(UNIT-HYDROGRAPH ADDED TQ STREAM #1)

WATERSHED AREA = 21.700 ACRES

BASEFLOW =  0.000 CFS/SQUARE-MILE

#JSER ENTERED "LAG" TIME = 0.100 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERTOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.

VALLEY S-GRAPH SELECTED

UNIFORM MEAN SOIE-LDSS{INCH/HOUR) = 0.007

LOW SOIL-LDOSS RATE PERCENT(DECIMAL) = 0.500

MINIMUM SOIL-LOSS RATE{INCH/HOUR)} = 0.049

USER-ENTERED RAINFALL = 2.70 INCHES

RCFCAWCD 24-Hour Storm (15-Minute period) SELECTED

*|JSER SPECIFIED PRECIPITATION DEPTH-AREA ADJUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT = 15.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 250.000

UNIT HYDROGRAPH DETERMINATION

INTERVAL 5" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES{LFES)



F10Y24H. RES

1 50.817 44,454
2 90.903 35.066
3 97.798 6.031
4 G99, 444 1.441
5 99 _778 0.292
6 99,944 0.146
7 100.000 0.049
i*ﬁ*k**#k***#kﬁ%%k#ﬁ%*#**ﬁ*%#*##ﬁﬁ*#**#%#**ﬁ#ﬂ**%**%**%%****%*ﬂ*%ﬁ%k**ﬁ*%k**
UNIT UNIT UNIT EFFECTIVE
PERIOD RATNFALL 501 -1 0SS RATNFALL
(NUMBER) {INCHES) (INCHES) (INCHES)
i 0. 005%4 0.0027 0.0027
2 G.0081 0.0041 0.0041
3 0.0081 0.0041 0.0041
4 0,0108 0.0054 0.0054
5 0.0081 0.0041 0.0041,
6 0.0081 0.0041 0.0041
7 0.0081 0.0041 0.0041
B 0.0108 0.0054 0.0054
9 0.0108 0.0054 0.0054
10 0.0108 0.0054 0.0054
11 0.0135 0.0068 0.0068
12 0.0135 0.0063 0.0068
13 0.0135 0.0068 0.0068
14 0.0135 0.0068 0.0068
15 0.0135 0.0068 0.0068
16 0.0162 0.0081 0.0081
17 0.0162 0.0081 0.0081
18 0.0189 0.0094 0.0094
19 0.0183 0.0094 0.0094
20 0.0214 0.0108 0.0108
21 0.0162 0.0081 0.0081
22 0.9189 0.0094 0.0024
23 0.0216 0.0108 0.0108
24 0.0216 0.0108 0.0108
25 0.0243 0.0121 0.0121
26 0.0243 0.0121 0.0121
27 0.0270 0.0135 0.0135
28 0.0270 0.0135 0.0135
29 0.0270 0.0135 0.0135
30 0.0297 0.0149 0.0149
31 0.03724 0.0162 0.0162
32 0.0351 0.0175 0.0175
33 0.0405 0.0203 0.0203
34 0.0405 0.0203 0.0203
35 0.0432 0.0216 0.0216
36 0.0459 0.0230 0.0230
37 0.0513 0.0257 0.0257
38 0.0540 0.0265 0.0275
39 0.0567 0.0261 0.0306
40 0.0594 0.0257 0.0337
41 0.0405 0.0203 0.0203
42 0.0405 0.0203 0.0203
43 0.0540 0.0246 0.0294
44 0.0540 0.0243 0.0287
45 0.0513 0.0239 0.0274
46 0.0513 0.0236 0.0277
47 0.0458 0.0230 0.0230
48 0.0486 0.0229 0.0257
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45 0.0675 0.0225 0.0450
50 0.06702 0.0222 0.0480
51 0.0756 0.0219 0.0537
52 0.0783 0.0214 0.0567
33 0.G918 0.0212 0.0706
54 0.0918 0.0208 0.0709
55 0.0621 0.0206 0.0415
56 0.0621 0.0203 0.0418
57 0.0729 0.0200 0.0529
58 ' 0.0702 0.0197 0.0505
59 0.0702 0.01%4 0.0508
a0 0.0675 0.0191 0.0484
6l 0.0648 0.0188 0.0460
G2 0.0621 0.0185 0.0436
63 0.0513 0.0182 0.0331
64 0.0513 0.0180 0.0333
63 0.0108 0.0054 0.0054
GG 0.0108 0.0054 0.0054
67 (.0081 0.0041 (¢.0041
68 0. 0081 0.0041 0.0041
69 0.0135 0.0068 0.0068
70 0.0135 0.0068 0.0068
71 0.0135 0.0068 0.0068
72 0.0108 ) 0.0054 0.0054
73 0.0108 0.0054 0.0054
74 0.0108 0.0054 0.0054
75 0.0081 0.0041 0.0041
76 0.0054 0.0027 0.0027
77 0.0081 0.0041 0.0041
78 0.0108 0.0054 0.0054
79 0.0081 0.0041 0.0041
80 0.0034 0.0027 0.0027
81 0.0081 0.0041 0.0041
82 (.0081. 0.0041 0.0041
83 0.0081 0.0041 0.0041
&4 0.0054 0.0027 0.0027
&85 0.0081 0.0041 0.0041L
86 0.0054 0.0027 0.0027
87 0.0081 0.0041 0.0041
B8 0.0054 0.0027 0.0027
89 0.0081 0.0041 0.0041
94 0.0054 0.0027 0.0027
91 0.0054 0.0027 0.0027
92 0.0054 0.0027 0.0027
93 0.0054 8.0027 0.0027
94 0.0054 0.0027 0.0027
95 0.0054 0.0027 0.0027
96 0.0054 0.0027 0.0027

TOTAL STORM RAINFALEL (INCHES) = 2.70
TOTAL SOIL-LOSS{INCHES) = 1.10
TOTAL EFFECTIVE RAINFALL{INCHES} = 1.60

TOTAL SOIL~-L055 VOLUME{ACRE~FEET)} = 1.9908
TOTAL STORM RUNOFF VOLUME{ACRE-FEET} = 2.8902
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HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS{CFS)
{Note; Time indicated is at END of Each Unit Intervals)
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TIME(HRS) VOLUME{AF) Q{CF5) 0. 2.5 5.0 7.5 10.0
0.083 (. 0008 .12 q
0.167 0.0017 0.12 q
0.250 0.0025 0.12 q
0.333 0.0044 0.27 wWQ
0.417 0.0063 0.27 wva
0.500 0.0082 0.27 v
0.583 0.0105 0.34 vg
0.667 0.0128 0.34 Vvq - .
0.750 0.0151 0.34 vQ . .
0.833 (.0180 0.41 Vg .
0.917 0.0208 0.41 VvQ .
1.000 0.0236 0.4% vq .
1.083 0.0264 0.40 wq -
1.167 0,0291 0.40 vQ .
1.250 0.0319 0.4 vQ .
1.333 0.0344 0.36 vQ
1.417 0.0369 0.36 vQ
1.500 0.0394 0.36 vQ
1.583 0.0418 0.36 vQ
1.667 0.0443 0.36 vq .
1.750 0.0467 0.36 va .
1.833 0.0496 0.41 wvq . -
1.917 0.0524 0.41 wvq .
2.000 0.0553 0.41 vo .
2.083 0.0585 .46 vo
2.167 0.0617 .46 vQ
2.250 0.0648 0.46 vQ
2.333 0.0681 0.47 vQ
2.417 0.0713 0.47 vq
2,500 0.07486 0.47 Q
2.583 0.0782 0.53 .vQ
Z2.667 0.0819 0.53 .vQ
2.750 0.0855 .53 .vq
2.833 0.0895 0.58 .va
z2.917 0.0935 0.58 .vQ
3.000 0.0975 0.58 .vq
3.083 0.1016 0.59 .vQ
3.167 0.1056 0.59 .vQ
3.250 0.1097 0.59 .vQ
3.333 0.1137 .59 .vQ -
3.417 0.1178 0.%59 .vgQ . R
3.500 0.1218 0.539 .vg .
3.583 0.1258 0.59 .vg .
3.667 0.1300 0.59 .vq -
3.750 0.1340 0.59 .vag -
3.833 0.1385 0.65 .vQ . -
3.917 0.1430 0.65 .vQ - -
4,000 0.1475 0.65 . Q
4.083 0.1523 .70 . Q
4,167 0.1571 0.70 . q
4.250 0.1619 .70 . 0
4.333 0.1672 0.77 . vq
4.417 0.1724 Q.77 vaQ
4,500 0.1777 0.77 vQ
4,583 0.1833 0.82 vQ
4,667 0.1890 0.82 vq
4.750 0.1946 0.82 v
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. 2067
.2128
.2184
2240
.2296
.2351
. 2405
.2459
2520
.2580
.2641
-2705
L2760
-2834
.2903
L2972
-3041
.3113
.3185
3258
.3335
.3412
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.8298
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10.083
10.167
10.250
10.333
10.41.7
10.500
10.583
10.667
10,750
10.833
10.917
11.000
11.083
11.167
11.250
11.333
11.417
11.500
11.583
11,667
11.750
11.833
11.917
12.000
12.083
12.167
12.250
12.333
12.417
12.500
12.583
12.667
12.750
12.833
12.917
13.000
13.083
13.167
13.250
13.333
13.417
13.500
13.583
13.667
13.750
13.833
13.917
14.000
14.083
14.167
14.250
14.333
14.417
14.500
14.583
14.667
14.750
14,833
14,917
15.000
15.083
15.167
15.250

0774
L1081
.1337
1692
.1998
2303
2602
.2901
.3199
.3485
3770
4036

2.32
2.32
2.32
1.87
1.87
1.87

2.20
2.20
2.52
2,52
2.52
2.48
2.48
2.48
2.43
2.43
2.43
2.21
2.21
2.21
2.17
2.17
2.17
3.09
3.09
3.09
3.01
3.91
3.91
4.39
4.39
4.39
4.77
4.77
A4.77
5.54
5.54
5.54
6.07
6.07
6.07
4.86
4.86
4.86
3.87
3.87
3.87
4.20
4.20
4.20
4.45
4,45
4.45
4.44
4.44
4.44
4.34
4.34
4.34
4.15
4.15
4.15
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15.333 2.4327 3.94 .
15.417 2.4599 3.494
15.500 2.4870 3.94
15,583 2.5102 3.37 - Q
15.667 2.5334 3.37 . Q
15.750 2.5566 3.37 . Q
15.833 2.5772 2.99 G
15,917 2.5979 2.95 .Q
16.000 2.6185 2.99 .Q
16.083 2.6301 1.69 qQ .
16.167 2.6418 1.69 . Q
16.250 2.6535 1.69 . Q
16.333 2.6583 0.70 . g
16.417 2.6631 0,70 . Q
15. 500 2.6679 0.70 . q
16.583 2.6712 0.47 .G
16.667 2.6744 0.47 .0
16.750 2.6776 0.47 .qQ
16.833 2.6802 0.38 .0
16.917 2.6823 0.38 .q
17.000 2.6854 ¢.38 .a
17.083 2.6888 0.48 .q .
17.167 2.6921 0.48 .qQ .
17.250 2.6954 0.48 .q .
17.333 2.6993 0.57 . @ -
17.417 2.7033 0.57 . Q -
17.500 2.7072 0.57 . q -
17.583 2.7112 0.39 . qQ -
17.667 2.7153 0.59 . Q
17.750 2.7153 0.59 . Q
17.833 2.7229 0.53 . 4q
17.917 2.7266 0.53 . q
18.000 2.7302 0.53 . q
18.083 2.7336 0.48 .q
18.167 2.7369 0.48 .q
18.250 2.7402 0.48 .Q
18.333 2.7435 0.47 .Q
18.417 2.7468 0.47 .qQ
18.500 2.7500 0.47 .Q
18.583 2.7529 0.41 .Q
18.667 2,7557 0.41 .9
18.750 2,7586 0.41 .9 .
18.833 2.7607 0.31 .0 .
18,917 2.7628 0.31 .q .
19.000 2.7649 0.31 .Q -
19.083 2.7670 0.31 . .
19.167 2.76581 0.31 .9 .
19. 250 2.7713 0.31 .0 -
19,333 2.7741 0.41 .q -
19,417 2.7769 0.41 .Q .
19.500 2.7797 0.41 .q .
19,583 2.7824 0.40 .Q
19.667 2.7852 0.40 .Q
19,750 2.7879 0.40 .q
19.833 2.7900 0.30 .Q
19.917 2.7921 ¢.30 .Q
20.000 2.7942 0.30 .q
20.083 2.7963 0.31 .qQ
20.167 2.7984 0.3 .Q
20.250 2.8005 0.31 .qQ
20.333 2.8029 0.3 .q
20.417 2.8053 .35 .qQ
20.500 28077 0.35 .q
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20.583 2.8101 0.35 .q LU
20.6067 2.8126 0.35 .q . LA
20.750 2.8150 0.35 .q Vo
20.833 2.8170 0.29 .q V.
20.917 2.8190 0.29 .q V.
21.000 2.8211 0.29 .,q V.
21.083 2.8232 0.31 .q V.
21.167 2.8253 0.31 .q V.
21.250 2.8274 0.31 .qQ V.
21.333 2.8294 0.29 .q . v,
21.417 2.8313 0.29 .q . V.
21.500 2.8333 0.29 .q . V.
21.583 2.8354 0.31 .q . V.
21.667 2.8375 0.31 .q ] V.
21.750 2.8396 0.31 .¢ . . V.
21.833 2.8416 0.29 .q . V.
21.917 2.8435 0.29 .q . V.
22.000 2.8455 0.29 .g . V.
22.083 2.8476 0.30 .g . V.
22.167 2.8497 0,30 .q . V.
22.250 2.8518 0.30 .qQ - V.
22.333 2.8538 8.29 .qQ - V.
22.417 2.8557 8.29 .q V.
22.500 2.8577 0.29 .q V.
22.583 2.8594 0.24 @ V.
22.667 2.8611 0.24 @ V.
22.750 2.8628 0.24 @ . V.
22.833 2.8644 0.24 q . V.
22.917 Z.8661 0.24 Q . V.
23.000 2.8677 0.24 q V.
23.083 2.8693 6.24 © V.
23.166 2.8710 0.24 0 V.
23.250 2.8726 G6.24 V.
23.333 2.8742 0.24 v,
23.416 2.8758 0.24 qQ V.
23.500 2.8775 0.24 Q V.
23.583 2.8791 0.24 q V.
23,666 2.8307 0.24 Q - V.
23.750 2.8824 0.24 q . V.
23.833 2.8840 0.24 a . V.
23.916 2.88536 0.24 q . V.
24.000 2.8872 0.24 ¢ . V.
24.083 2.8880 .12 @ . V.
24,166 2.8888 0,12 q . V.
24.250 2.8836 0.12 Q . V.
24.333 2.88498 0.02 Qq V.
24,416 2.8899 0.02 Q V.
24.500 2.8901 0.02 q V.
24.583 2.8901 0.01 g V.
24.6656 2.8901 0.01 q V.
24.750 2.8902 0.01 V.

e et e o e et e P e 2 1 ks A oo b e e . s 2 e S i o . e e . e e e e e e e o e ey e ot 2] b 2t i o e . e 3 e R T PR Y T P o e e e e o o o o

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PCAK FLOW RATE:
(Note: 1004 of Peak Flow Rate estimate assumed to have
an instantanecus time duration)}

percentile of Estimated puration
reak Flow Rate {minutes)

0% 1485.0

10% 765.0

20% 540.0

30% 450.0
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0% 300.0
50% 225.0
60% 185.0
70% 120.0
BO% -45.0
a0% 30.0

END OF FLDODSCx ROUTING ANALYSIS
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FLOOD ROUTING ANALYSIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATION DISTRICT
(RCFCE&WCD) 1978 UYDROLOGY MAMUAL
(c) copyright 1989-2011 Advanced Engineering Sofiware (aes)
{synthetic Unit Hydrograph versijon 18.0)
Release Date: 05/01/2011 License ID 1493

Analysis prepared by:

=

100-YEAR, 1 HOUR, NO BYPASS
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FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 08:22 07/01/2013

T ALt e T

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE

>>>5>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

(UNIT-HYDROGRAPH ADDED TO STREAM #1D

WATERSHED AREA = 21.700 ACRES
BASEFLOW = 0,000 CFS/SQUARE-MILE
#UYSER ENTERED "LAG" TIME = 0.100 HOURS

CAUTION: LAG TIME IS LESS THAN (.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.

VALLEY S-GRAPH SELECTED

UNIFORM MEAN SOTL-LOSS{INCH/MOURY = Q.097

LOW SOIL-LDSS RATE PERCENT(DECIMAL) = 0.500

USER-ENTERED RAINFALL = 1.20 INCHES

RCFCEWCD 1-Hour Storm (5-Minute period) SELECTED

{SLOPE OF INTENSITY-DURATION CURVE = 0,50)

*USER SPECIFIED PRECIPITATION DEPTH-AREA ADJUSTMENT FACTOR = 1.0000

UNIT HYDROGRAFH TIME UNIT = 5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 83.333

UKIT HYDROGRAPH DETERMINATION

e et ot et Bk 4R, B e T e o e e ¥R R T [ i P A A i ok LA o o o o o 8 AR R P T L A Al o e B o e i B T B e Bl B4 A B it

INTERVAL “s' GRAVH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES{CFS)
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i 13.994 36.725
2 59.664 119,855
3 78.792 50.199
4 85.766 20.925
5 91.428 12,235
6 94.514 8.100
7 96.650 5.604
8 93.044 3.5659
9 98.699 1.717
10 99,289 1.550
11 99.716 1.119
12 92.929 0.560
13 100.000 G.1B7
%
P T e T R T L e A ey 2 e S T a TEr e LR T
UNIT UNIT UNIT EFFECTIVE

PERIOD RATNFALL SOIL-LOSS RAINFALE

(NUMBER) (IMCHES) (INCHES) {INCHES)

1 0.0516 0.0081 0.0435

2 0.0546 0.0081 0.0465

3 0.0581 0.008% 0.0501

4 0.0644 0.0081 0.0563

5 0.0681 0.0081 0.0600

6 0.0779 0.0081 0.0698

7 0.0920 0.0081 0.0839

8 0.1015 0.0081 0,0934

9 0.1554 0.0081 0.1473

10 0.3345 0.0081 0.3264

11 0.0849 £.0081 0.0768

12 0.0572 0.0081 0.0491

TOTAL STORM RAINFALL(INCHES) = 1.20
TOTAL SOTL-LOSS(INCHES) = 0.10
TOTAL EFFECTIVE RAINFALL{INCHES) = 1.10

e e 2t oty o e o e T A AL A S P T T T T Y o S Al O P A, o e o A L A4 A A A At T e

TOTAL SOIL-LOSS VOLUME{ACRE-FEET) = 0.1754
TOTAL STORM RUNOFF VOLUME(ACRE-FEET) = 1.9936
.?_
1-HOUR STORM
RUNOFF HYDROGRAPH
- HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS(CFS)
(Note: Time indicated is at END of Each unit Intervals)
TIME{HRS) VOLUME(AF) Q(CFs) 0. 15.0 30.0 45.0 60.0
0.083 0.0110 1.6 vqQ . . .
0.167 0.0586 6.92 .V Q ‘ . .
0.250 0.1247 9.5% - . . .
0.333 0.2026 11.31 v o Q . .
0.417 0.2919 12.97 vV Q. . .
0.500 0.3921 14.55 . v Q. . .
0.583 0.5083 i6.87 . vQ . .
0.667 0.6444 19.76 . . Vi) .
0.750 0.B0%%6 23.99 ., Qv
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0.833 1.0718 38.07 . . NVoooQ .

0.917 1.4412 53.63 . . . Vo Q
1.000 1.6693 33.16 . . . O Y

1.083 1.8082 20.13 . . G . . v
1.167 1.8798 10.40 . a . . . v .
1.250 1.9221% 6.14 . Q . . . VoL
1.333 1.9497 4.00 . Q . . . V.
1.417 1.9673 2.56 .Q . V.
1.500 1.9777 1,51 .q - . ; V.
1.583 1.9849 1.05 q - . . V.
1.667 1.9896 0.67 Q . . . V.
1.750 1.9921 0.37 Q V.
1.833 1.9932 0.16 q V.
1.9%7 1.5935 0.04 qQ V.
2.000 1.9936 0.01 @ - - v

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous Time duration)

Percentile of Estimated

buration

Peak Flow Rate (minutes)
0% 120.0
10% 70.0
20% 50,0
30% 35.0
40% 20.0
50% 15.0
60% 15.0
70% 10.0
80% 5.0
90% 5.0

END OF FLOODSCX ROUTING ANALYSIS
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FLOOD ROUTINSG ANALYSIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATION DISTRICT
(RCECAWCD) 1978 HYDROLOGY MAMUAL
(c) copyright 1989-2011 Advanced Engineering software (aes)
(S¥nthet}c Unit Hydrograph Version 18.0)
Release Date: 05/01/2011 License ID 1499

analysis prepared by:

nnnnnnnnnnnnnnnn *% DESCRIPTION QF STUDY SRR DERRRNR SRS ERERLENNDN
* 100-YEAR, 3 HOUR, NO BYPASS *
* i

N Y L R E A T T o ST e e T

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 0B:06 07/01/2013

B R o o MR R g g TP P L e T L T S R L P T s 3 e T L L P L

FLOW PROCESS FROM NGDE 100.00 TO HODE 101.00 IS CeDE 1

»>>3>5>>SUBAREA RUNOFF (UNET-HYDROGRAFH ANALYSIS}e<<<<

CUNIT-HYDROGRAPH ADDED TQ STREAM #1)

WATERSHED AREA = 21.700 ACRES
BASEFLOW = 0.00C CFS/SQUARE-MILE
¥USER ENTERED "LAG" TIME = 0.100 HOURS
CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.
THE 5-MINUTE PERIOD UH MODEL (USED IN THIS (COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.
VALLEY S-GRAPH SELECTED
UNIFORM MEAN SOTL-LOSS{INCH/HOUR) = 0.097
LOW SOTL-LOSS RATE PERCENT{DECIMAL} = 0.500
USER-ENTERED RAINFALL = 1:85 INCHE$
RCFCEWCD 3-Hour storm (5-Minute period)} SELECTED
*JSER SPECIFIED PRECIPITATION DEPTH-AREA ADIUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 33.333

UNIT HYDROGRAPH DETERMINATION

INTERVAL "S" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES (CFS)
1 13.994 36.725
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2 59, 664 119.855
3 78.792 50.199
4 86.766 20.925
5 91.428 12.235
0 94.514 8.100
7 96,650 5.604
8 98.044 3.659
9 98.699 1.717
10 §9.289 1.550
11 99.716 1.119
12 99.929 0.560
13 100. 000 0.187
AR Rt e e e N N N N N N N R T R N S T R A S R B R Rd et T T e i e e e e v e S g Bk e
UNIT UNIT UNTT EFFECTIVE

PERTOD RAINFALE SOIL-1.055 RATNFALL

{NUMBER) (INCHES) {INCHES) (INCHES)

1 0.0240 0.0081 0.0160

2 0.0240 0.0081 0.0160

3 0.0203 0.0081 0.0123

4 0.0278 0.0081 0.0197

5 (0.0278 0.0081 0.0197

6 0.0333 0.0081 0.0252

7 0.0278 0.0081 0.0197

8 0.0333 0.0051 0.0252

9 0.0333 0.0081 0.0252

10 0.0278 0.0081 0.0197

11 0.0296 0.0081 0.0215

12 0.0333 0.0081 0.0252

13 0.0407 0.008L 0.0326

14 0.0407 0.0081 0.0326

i5 0.0407 0.008L 0.0326

16 0.0370 0.0081 0.0289

17 0.0481 0.0081 0.0400

18 0.0499 0.0081 0.0419

19 0.0444 0.0081 0.0363

20 0.0499 0.0081 0.0419

21 0.0611 0.0081 D.0530

22 0.0573 0.0081 0.0493

23 0.0537 0.0081 0.045¢6

24 0.0555 0.0081 G.0474

25 0.0573 0.0081 (0.0493

26 0.0777 0.0081 (0.0696

27 0.0925 0.0081 0.0844

28 0.0648 0.0081 0.0567

29 0.1258 0.0081 ¢.1177

30 0.1350 0.0081 0.1270

31 0.1517 0.0081 G.1436

32 0.1091 0.0081 0.1011

33 0.0370 0.0081 0.028%9

34 0.0333 0.0081 0.0252

35 0.0333 0.0081 0.0252

36 0.0111 0.005% 0.0056

TOTAL STORM RAINFALL{INCHES) = 1.85
TOTAL SOTL-LOSS(INCHES) = 0.29
FTOTAL EFFECTIVE RAINFALL{INCHES) = 1.56

TOTAL SOXL-LOSS VOLUME(ACRE-FEET) = 0.5216
Page 2
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TOTAL STORM RUNOFF VOLUME (ACRE-FEET) = 2.8223
%
3-HODUR STORM
RUNOFF HYDROGRAPH
HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS(CFS)

{(Note: Time indicated is at END of Each Unit Intervals)
TIME(HRS) VOLUME(AF)  Q(crs) 4. 10.0 20.0 30.0 40,0
(.083 0.0040 0.59 Q .

0.167 0.0213 2.50 vQ .

0.250 0.0431 3.17 v @

0.333 0.0660 3.33 Vv Q

0.417 0.0951 4,22 ¥ Q

0.500 0.1285 4.85 V¥ Qq

0.583 0.1665 5.5 .V Q

0.667 0.2040 545 . Vv Q

0.750 0.2454 6.02 v Q

0.833 0.2874 6.10 va

0.917 0.3262 5.63 Vi)

1.000 0.3660 5.78 Q

1.083 0,4109 6.52 vq

1.167 0.4631 7.59 Vo . .

1.250 0.5185 8.04 Va . .

1.333 0.5742 8.09 Q. .

1.417 ~ 0.6305 8.17 G . .

1.500 0.6957 9.47 Q. .

1.583 0.7647 10.02 Q .

1.667 0.8327 9. 87 Q.v .

1.750 0.9072 10.82 v .

1.833 0.9918 12.29 L Qv -

1.917 1.0771 12.39 Q Vv

2.000 1.1607 12.13 g Vv

2.083 1.2456 12.33 Q v

Z2.167 1.3378 13.39 Q v

2.250 1.4515 16.51 Q v

2.333 1.5778 18.35 Q. Vv

2.417 1.7050 18.46 Q v

2.500 1.8793 25.31 Qv

2.583 2.0850 29.88 . a

2.667 2.3051 31.95 Qv

2.750 2.4836 25.92 Q v
Z2.833 2.5930 15.89 Q v
2.917 2.6723 11.51 Q v
3.000 2.734% 8.98 Q v .
3.083 2.7709 5.33 Q - V.
3.167 2.7913 2.97 Q V.
3.250 2.8036 1.78 .q V.
3.333 2.8114 1.13 .q ‘ V.
3.417 Z2.8165 0.74 Q . V.
3.500 2.8194 0.43 Q . V.
3.583 2.8209 0.22 Q . V.
3.667 2.8217 0.11 o . V.
3.750 2.8221 0.06 Q . V.
3.833 2.8223 0.03 9 . V.
3.917 2.8223 0.01 © . v,

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
Page 3
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(Note: 100% of Peak Flow Rate estimate assumed to have
an instantanegus time duration)

Percentile of Estimated puration
Peak Flow Rate (minutes)

0% 235.0

10% 170.0

205% 120.0

305 85.0

40% 45.0

50% 35.0

60% 20.0

70% 20.0

80% 15.0

90% 10.0

END OF FLOODSCX ROUTING ANALYSIS

Page 4
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FLOCOD ROUTING ANALY SIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATION DISTRICT
{RCFCAWCD) 1978 HYDROLOGY MANUAL
(<) copyright 1989-2011 Advanced Engineering software {(aes)
(S¥nthetic uUnit Hydrograph version 18.0)
Release Date: 05/01/2011. Lijcense ID 1499

Analysis prepared by:

BRdR N hdirkidhaditidhi et DESCRIPTION OF STUDY EAE TR AT ERFETR RN R RN,
100-YEAR, 6 HOUR NO OUTLET (26 CFS) *
=%

U

e

B E R R R R AR R AR R R R SRR AR R R AR R L AR R A R AR AN AR NI I AR AR IR RAAGER SR AN LA SS

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 08:30 07/01/2013

R A A A S o T S s T X 22
FLOW PROCESS FROM NODE 1006.00 TO NODE 101.00 IS CODE = 1

>>>>>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES

BASEFLOW ==  0.000 CFS/SQUARE-MILE

*YSER ENTERED "LAG" TIME = 0.100 HOURS
CAUTIOM: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TGO LARGE FOR PEAK FLOW ESTIMATES.

VALLEY S-GRAPH SELECTED

UNLFORM MEAN SOIL~LOSS(INCH/HOUR) = 0.097

LOW SOIL-LOSS RATE PERCENT{DECIMAL) = 0.500

USER-ENTERED RAINFALL = 2.50 TNCHES

RCFCAWCD 6-Hour storm (5-Minute period) SELECTED

tYSER SPECIFIED PRECIPITATION DEPTH-AREA ADJUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES
UNIT INTERVAL PERCEWNTAGE OF LAG-TIME = 83.333

UNIT HYDROGRAFPH DETERMINATION

ek P = k£ Tt ot o o e o ok B RA ATy T T 3 Y T Tk A Ak L B i T o S o e e e e A A e At b bt AL R WL YR R g e P e e o] o e

INTERVAL "s" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES(CFS}
1 13.9%4 36.725
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2 59.664 119.855
3 78.792 50.199
4 B6.766 20.925
3 91.478 12.235
6 94,514 8.100
7 96.650 5.604
B 98.044 3.659
9 98.699 1.717
10 99.289 1.550
11 99.716 1.119
12 99.929 0.560
13 100.000 0.187
B g - T T TR R e e L R A £ A T T TP T RS R T L S T L T L LA T L
UNTIT UNET UNIT EFFECTIVE

PERTOD RATNFALL SOTL-LOSS RATNFALL

{NUMBER) { INCHES) {INCHES) { INCHES)

1 0.0125 0.0063 0.0063

0.0150 0.0075 0.0075

3 0.0150 0.0075 0.0075

4 0.0150 0.0075 0.0075

5 0.0150 0.0075 0.0075

3] 0.0175 ¢.0081 0.0094

7 0.0175 0.0081 0.0094

8 0.0175 0.0081 0.0094

9 0.0175 0.0081 0.0094

10 0.0175 .0081 0.0004

11 0.0175 . 0081 0.0094

12 0.0200 0.0081 0.0119

13 0.0200 0.0081 0.0119

14 0.0200 0.008L 0.0119

15 0.902090 0.0081L 0.0119

16 0.0200 0.0081 0.0119

17 0.0200 0.0031 0.0119

18 0.0200 0.0081 0.0119

19 0.0200 0.0081 0.0119

20 0.0200 0.0081 0.0119

21 0.0200 0.0081 0.0119

22 0.0200 0.0081 0.0119

23 0.0200 0.0081 0.011%9

24 0.0225 0.0081 0.0144

25 0.0200 0.0081 0.0119

26 0.0225 0.0081 0.0144

27 0.0225 0.0081 0.0144

28 0.0225 0.0081 0.0144

29 0.0225 0.0081 0.0144

30 (0.0225 0.0081 0.0144

31 0.0225 0.0081 0.0144

32 0.0225 0.0081 0.0144

33 .0250 0.0081 0.0169

34 0.0250 0.003L 0.0169

35 0,0250 0.0081 0.0169

36 0.0250 0.0081 0.0169

37 0.0250 0.0081 0.0169

38 0.0275 0.0081 0.019%4

39 0.0275 0.0081 0.01%4

40 0.0275 0.0081 0.01%4

41 0.0300 0.0081 0.0219

42 0.0325 0.0031 0.0244

43 0.0350 0.0081 0.0269
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44 0.0350 0.0081 0.0269
45 0.0375 0.0081. 0.0254
4% 0.0373 0.0081 0.0294
47 0.0400 0.0081 0.0319
48 0.0400 0.0081 0.0319
49 0.0425 0.0081 0.0344
50 0.0450 0. 0081 ¢.0369
51 0.0475 0.0081 0.0394
52 0.0500 0.0081L 0.0419
53 0.0525 0.0081 0.0444
54 0.0525 0.0081 0.0444
55 0.0550 (.0081 0.0469
56 0.0575 0.0081 0.0494
57 0.0600 0.0081 0.0512
58 0.0600 0.0081 0.051%
59 0.0625 0.0081 0.0544
60 0.0650 0.0081 0.0569
61 0.0775 0.0081 0.0694
62 0.0900 0.0081 0.0819
63 0.0975 0.0081 0.089%4
64 0.1050 0.0081 0.0969
65 0.1175 0.0081 0.1094
©6 0.1400 0.0081 0.1319
67 0.0475 0.0081 0.0394
63 0.0225 0.0081 0.0144
69 0.0150 0.0075 0.0075
70 0.0125 0.0063 0.0063
71 0.0075 0.0038 0.6038
72 0.0050 0.0025 0.0025

TOTAL STORM RATNFALL{INCHES) = .2.50
TOTAL SOIL-LOSS{INCHES) = (.57
TOTAL EFFECTIVE RAINFALL{INCHES) = 1.93

TOTAL SOIL-LOSS VOLUME(ACRE-FEET} = 1.0226
TOTAL STORM RUNGFF VOIUME{ACRE-FEET) = 3.4964
2
6 -~-HOUE STORM
RUNOFF HYDROGRAPH
HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS(CFS)
{(Note: Time indicated is at END of Each Umit Intervals)
TIMECHRS) VOLUME(AFY  Q(CFs) 0. 7.5 15.0 22.5 30.0

0.083 0.001e 0.23 @Q .
0.167 0. 0086 1.02 va .
0.259 0.0189 1.49 vQ .
0.333 0.0305 1.68 Vv Q
0.417 0.0428 1.78 v @
C.500 0.0560 1.92 v Q .
G.583 0.0711 2.20 v Q .
0.667 H.0871 2.32 v Q ‘
0.750 0.1035 2.38 v @ .
0.833 0.3201 2.41 W Q .
0.917 0.1369 2.44 W Q .
1.000 0.1544 2.54 v @ . .
1.083 06,1740 2.8 wWQ \

Page 3



1.167
1.250
1.333
1.417
1.500
1.583
1.667
1.750
1.833
1.917
2.000
2.083
2.167
2.250
2.333
2.417
2.500
2.583
2.667
2.750
2.833
2.917
3.000
3.083
3.167
3.250
3.333
3.417
3.500
3.583
3.667
3.750
3.833
3.917
4.000
4.083
4.167
4.250
4,333
4.417
4.500
4.583
4.667
4.750
4.833
4.917
5.000
5.083
5.167
5.250
5.333
5.417
5.500
5.583
5.667
5.750
5.833
5.917
6,000
6.083
6.167
65.250
6-.333
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6.417 3.4950 0.24 Qq . . V.
6.500 3.4958 0.11 Qq . . . V.
6.583 3.4961 0.05 Q . . . V.
b.667 3.4963 0.02 a . . V.
6.750 3.4964 0D.01 Q . . . V.
6.833 3.4964 0.01 o . . R V.

TIME DURATION(minutes) OF PERCENT;LES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of peak rlow Rate estimate assumed to have
an instantaneaus time duration)

Fercentile of Estimated puration
Peak Flow Rate {minutes)

0% 410.0

10% . 300.0

20% 145.0

30% 105.0

40% 75.0

50% 45.0

60% 35.0

70% 25.0

80% 15.0

90% 10.0

END OF FLOODSCx ROUTING ANALYSIS
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FLOOD ROUTING ANALYSTIS

ACCORDING TO RIVERSIDE COUNTY FLOOD CONTORL AND WATER CONSERVATION DISTRICT
(RCFCE&WCD) 1978 HYDROLOGY MANUAL
(c) cCopyright 1989-2011 Advanced Engineering Software (aes)
(synthetic unit Hydrograph Version 18.0)
Release pDate: 05/01/2011 License ID 1499

Analysis prepared by:

EEEERRRERFLXRL ARG RRALFRENT DESGCRIPTION OF STUDY S *%fdr s dd s ards s snasandak
100-YEAR, 24 HOUR, NO BYPASS

EL R

w

JuLy 29, 2013 ®

o ol P 3 ¥y Fa Fa o fa e o Pa Ya wla wta ota e s . Pa wfa fu. e ba
LR R A e R L R R R L

FILE NAME: FLODA.DAT
TIME/DATE OF STUDY: 11:32 07/29/2013

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn xhk HERRRERRE NS h TRt X

101.00 1s CopE = 1

>>>>>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

P T T I

(UNIT-HYDROGRAPH ADDED TQ STREAM #1)

WATERSHED AREA = 21.700 ACRES

BASEFLOW = 0.000 CFS/SQUARE-MILE

*USER ENTERED "LAG" TIME = 0.100 HOURS
CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.

VALLEY S-GRAPH SELECTED

UNIFORM MEAN SOIL-LOSS(INCH/HOUR) = 0.097

LOW SOIL-LOSS RATE PERCENT(DECIMAL) = 0.500

MINIMUM SOIL-LOSS RATE(INCH/HOUR) = 0.049

USER-ENTERED RAINFALL = 4.00 INCHES

RCFC&WCD 24-Hour Storm (15-Minute period) SELECTED

*USER SPECIFIED PRECIPITATION DEPTH-AREA ADJIUSTMENT FACTOR = 1.0000

UNIT HYDROGRAPH TIME UNIT = 15.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 250.000

UNIT HYDROGRAPH DETERMINATION

INTERVAL "s" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES{CFS)
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1 50.817 44_454
2 90.903 35.066
3 97.798 6.031
4 99,444 1.441
5 99.778 0.292
o 99.944 0.146
7 100.000 0.049
R e R R R T R T T R T e v R E T d e e el s
UNIT UNIT UNIT EFFECTIVE
PERIOD RAINFALL SOTL-LOSS RAINFALL
{NUMBER) (INCHES) (INCHES) (INCHES)
1 0.0080 0.0040 0.0040
2 0.0120 0.0060 0.0060
3 0.0120 0.0060 0.0060
4 0.0160 0.0080 0.0080
5 0.0120 0.0060 0.0060
6 0.0120 0.0060 0.0060
7 0.0120 0.0060 0.0060
8 0.0160 0.0080 0.0080
9 0.0160 0.0080 0.0080
10 0.0160 0.0080 0.0080
11 0.0200 0.0100 0.0100
12 0.0200 0.0100 0.0100
13 0.0200 0.0100 0.0100
14 0.0200 0.0100 0.0100
15 0.0200 0.0100 0.0100
16 0.0240 0.0120 0.0120
17 0.0240 0.0120 0.0120
18 0.0280 0.0140 0.0140
19 0.0280 0.0140 0.0140
20 0.0320 0.0160 0.0160
21 0.0240 0.0120 0.0120
22 0.0280 0.0140 0.0140
23 0.0320 0.0160 0.0160
24 0.0320 0.0160 0.0160
25 0.0360 0.0180 0.0180
26 0.0360 0.0180 0.0180
27 0.0400 0.0200 0.0200
28 0.0400 0.0200 0.0200
29 0.0400 0.0200 0.0200
30 0.0440 0.0220 0.0220
31 0.0480 0.0240 0.0240
32 0.0520 0.0260 0.0260
33 0.0600 0.0284 0.0316
34 0.0600 0.0280 0.0320
35 0.0640 0.0276 0.0364
36 0.0680 0.0272 0.0408
37 0.0760 0.0268 0.0492
38 0.0800 0.0265 0.0535
39 0.0840 0.0261 0.0579
40 0.0880 0.0257 0.0623
41 0.0600 0.0253 0.0347
42 0.0600 0.0250 0.0350
43 0.0800 0.0246 0.0554
44 0.0800 0.0243 0.0557
45 0.0760 0.0239 0.0521
46 0.0760 0.0236 0.0524
47 0.0680 0.0232 0.0448
48 0.0720 0.0229 0.0491

Paga 2
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49 0.1000 0.0225 0.0775
50 0.1040 0.0222 0.0818
51 0.1120 0.0219 0.0901
52 0.1160 0.0216 0.0944
53 0.1360 0.0212 0.1148
54 0.1360 0.0209 0.1151
55 0.0920 0.0206 0.0714
56 0.0920 0.0203 0.0717
57 0.1080 0.0200 0.0880
58 0.1040 0.0197 0.0843
59 0.1040 0.0194 0.0846
60 0.1000 0.0191 0.0809
61 0.0%60 0.0188 0.0772
62 0.0920 0.0185 0.0735
63 0.0760 0.0182 0.0578
64 0.0760 0.0180 0.0580
65 0.0160 0.0080 0.0080
66 0.0160 0.0080 0.0080
G7 0.0120 0.0060 0.0060
68 0.0120 0.0060 0.0060
69 0.0200 0.0100 0.0100
70 0.0200 0.0100 0.0100
71 0.0200 0.0100 0.0100
72 0.0160 0.0080 0.0080
73 0.0160 0.0080 0.0080
74 0.0160 0.0080 0.0080
75 0.0120 0.0060 0.0060
76 0.0080 0.0040 0.0040
77 0.0120 0.0060 0.0060
78 0.0160 0.0080 0.0080
79 0.0120 0.0060 0.0060
80 0.0080 0.0040 0.0040
81 0.0120 0.0060 0.0060
82 0.0120 0.0060 0.00a60
83 0.0120 0.0060 0.0060
84 0.0080 0.0040 0.0040
85 0.0120 0.0060 0.0060
86 0.0080 0.0040 0.0040
87 0.0120 Q.0060 0.0060
88 0.0080 0.0040 0.0040
89 0.0120 0.0060 0.0060
30 0.0080 0.0040 0.0040
91 0.0080 0.0040 0.0040
92 0.0080 0.0040 0.0040
93 0.0080 0.0040 0.0040
94 (.0080 0.0040 0.0040
95 0.0080 0.0040 (.0040
96 0.0080 0.0040 0.0040

TOTAL STORM RAINFALL(INCHES) = 4.00

TOTAL SOIL-LOSS(INCHES) = 1.33

TOTAL EFFECTIVE RAINFALL(INCHES) = 2.67

TOTAL SOIL-LOSS VOLUME(ACRE-FEET) = 2.4123
TOTAL STORM RUNOFF VOLUME{ACRE-FEET) = 4.8185
g
24 -HOUR STORM
RUNOFFEF HYDROGRAPH
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HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS{CFS)

(Note: Time indicated is at END of Each Unit Intervals)
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-5169
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F100Y24v.RES
.083 A7 .
.167 .

.250

.3594
.3881
.4168

=
~J
cw<<

.333 4393 26 Q
417 -4617 26 VQ
.300 .4841 26 . VQ
.583 .5118 02 .V

. 667 .5394 02 Y

.750 .5671 02 v
.833 .5995 71 v
. 917 .6319 71 v
.000 .6644 71 v
.083 .6966 68 \Y
167 .7288 68 v
.250 .7610 68 v
-333 .7926 59 v

.417
.500
.583
. 667
.750
.833
. 917
.000
.083
167
.250
.333
417
.500
.583
. 667
750
.833
.917
.000
.083
.167
.250
.333
.417
.500
583
.667
.750
.833
.917
.000
.083
.167
.250
.333
417
.500
.583
-667
.750
.833
.917
. 000
.083
.167
.250

8242
.8558
.8851
. 9143
. 9436
.9723
. 0010
.0298
-0679
1060
1442
.1906
.2370
-2834
-3346
.3858
.4370
.4920
.5470
-6021
.66438
L7275
.7902
.8583
. 9263
.9943
.0500
. 1056
.1613
. 2067
.2521
.2975
.3463
.3950
. 4437
.4949
. 5460
.5971
.6481
.6990
.7499
. 7998
.8496
.5994
.9472
L9950
L0428
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.333
.417
.500
-583
.667
.750
.833
L917
. 000
.083
. 167
. 250
.333
.417
.500
.583
. 667
750
.833
.917
.000
.083
.167
250
-333
417
-500
.583
.667
.750
.833
.917
.000
.083
.167
250
.333
.417
200
.283
. 667
750
.833
917
. 000
.083
.167
250
.333
417
300
.583
. 667
.750
.833
L917
. 000
.083
167
. 250
-333
417
.500
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. 0884
L1341
1797
2194
.2591
.2989
.3347
.3705
.4063
L4262
4460
. 4659
.4735
.4811
. 4887
.4936
4985
.5034
.5073
.5112
.5151
.5200
.5250
.5299
.3357
.2415
.5474
.3533
3593
.5653
. 5707
.5761
.5815
. 5864
5913
.5963
.6011
. 6060
.6108
. 6150
.6192
.6234
.6266
.6297
.6328
.6359
.6391
.6423
. 6464
.6506
.6547
.6588
.6629
.6670
.6700
.6731
.6762
.6794
.G825
.6857
.6892
.6927
.6963
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20,583 4.6999 0.52 . V.
20.667 4.7035 0.52 . Q V.
20.750 4.7071 0.52 . qQ V.
20.833 4.7101 0.44 .Q V.
20.917 4.7131 0.44 .Q V.
21.000 4.7161 0.44 .qQ V.
21.083 4.7192 0.45 .q V.
21.167 4.7223 0.45 .q V.
21.250 4.7254 0.45 .q V.
21.333 4.7284 0.42 .q V.
21.417 4.7313 0.42 .Q V.
21.500 4.7342 0.42 .qQ v,
21,583 4.7373 0.45 .q V.
21.667 - 4.7404 0.45 .q V.
21,750 4.7435 0.45 .qQ V.
21.833 4.7464 0.42 .qQ V.
21.917 4,7494 0.42 .q V.
22.000 4.7523 0.42 .Q V.
22.083 4.7554 0.45 .q V.
22.167 4.7585 0.45 .q V.
22.250 4.7616 0.45 .q V.
22.333 4.7645 0.42 .q V.
22.417 4.7674 0.42 .Q V.
22.500 4.7704 0.42 .q v,
22.583 4.7729 0.36 .qQ V.
22.667 4.7753 0.36 .qQ V.
22.750 4.7778 0.36 .9 V.
22.333 4.,7803 0.35 .q V.
22.917 4,7827 0.35 .aQ V.
23.000 4.7851 0.35 .Q v,
23.083 4.7876 0.35 .qQ V.
23.166 4.7900 0.35 .Q V.
23.250 4.7924 0.35 .q V.
23.333 4.7948 0.35 .q V.
23.416 4.7972 0.35 .qQ V.
23.500 4.7996 0.35 .qQ v,
23.583 4.8020 0.35 .qQ V.
23.666 4.8044 0.35 .q V.
23.750 4.8069 0.35 .q V.
23.833 4.8093 0.35 .q V.
23.916 4.8117 0.35> .qQ V.
24.000 4,8141 0.35 .qQ v,
24.083 4,.8153 0.17 Q V.
24.166 4.8165 0.17 q V.
24,250 4,8176 0.17 Q V.
24,333 4.8179 0.03 a V.
24.416 4.8181 0.03 Q V.
24.500 4.8183 0.03 q v,
24.583 4.8183 0.01 q V.
24.666 4.8184 0.01 q V.
24.750 4.8185 0.01L q V.

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1485.0

10% 750.0

20% 525.0

30% 450.0
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40% 390.
50% 255.
60% 195.
70% 150.
80% 60.
90% 30.

oo

END OF FLOODSCX ROUTING ANALYSIS
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BASIN STORAGE CALCULATION

ELEV LEVEL | AREA |VOLUMEJACCUMULATE VOL| ACCUMULATE VOL
fth2 ft"3 fth3 acre-ft

1503.0 19,217
1503.5] 20,073 9,623 9,823 0.23
1504.0] 20,943 10,254 20,077 0.46
15045 21,827 10,693 30,769 0.71
1506.0¢ 22,726 11,138 41,907 0.96
1505.5] 23,638 11,591 53,488 1.23
1506.0] 24,565 12,051 65,549 1.50
16806.5] 25,506 12,518 78,067 1.79
1507.6] 26,461 12,992 91,059 2.09
1607.5| 27,430 13,473 104,531 2.40
1508.6] 28,413 13,961 118,492 272
1508.5] 29,410 14,456 132,948 3.06
1508.0| 30,422 14,958 147,906 3.40
1508.5] 31,448 15,468 163,373 3.75
1510.0] 32,487 15,984 179,357 4.12

DEAD STORAGE

Freeboard use
Freeboard use
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Q=C*A*{2¥*g*H}A0.5

Q: the oriflce fiow discharge (cfs},

C: discharge coefficient, use 0.6
A: cross saction area of orifice {sq. 1)
g: 32.2 ftfsech?
H: effect head on the orifice, from the center of orifice to water surface

Use 2-12" diameter opening at opposite side of 36" CMP riser.
Fist pair opening will ba at 1505.0 {bottom of opening).

DiA. OF | TOTAL OPENING CENTER OF WATER
OPENING AREA H Q OPENING ELEV.} SURFACE ELEV,
(1) {ft"2) {it} {cfs}
1.00 1.57 0.00 0.00 1505.5 1505.5
1.00 1.57 050 5.35 1505.5 15060
1.00 1.57 1.00 756 1505.5 1506.5
1,00 157 150 9,26 1505.5 1507.0
1.00 157 2.00 10.63 1505.5 1507.5
1.00 1,57 2.50 11.85 1505.5 1508.0
100 1.57 2.00 13.09 1505.5 1508.5
180 i57 3.50 14.14 1505.5 1508.0
Second palr opening wilf be at 1507.0 {(battom of epening).
MMA. OF | TOTAL OPENING CENTER OF WATER
OPEMNING AREA H Q OPENING ELEV. | SURFACE ELEV,
{ft) (fth2) (ft) {cfs) :
1.00 1.57 1507.5 1505.5
1.00 1.57 1507.5 1506.0
100 1.57 1507.5 1506.5
1.00 157 1507.5 1507.0
1.00 1.57 0.00] 0.00 1507.5 1507.5
1.00 157 0.50 5.35 1507.5 1508.0
1.00 1.57 1.00 7.56 1507.5 1508.5
1.00 157 150 9.26 1507.5 1509.0




Basin water surface elevation verse discharge

WATER
EURFACE
ELEV. DISCHARGE Q
(cfs)

1505.5 0.00
1506.0 5,35
1506.5 7.56
1507.0 926
1507.5 10.69
1508.0 17.30
15085 2065

23.45

1509.0

INPUT FOR AES FLOOD ROUTING ANALYSIS

INTERVAL QuT
NUMBER DEPTH FLOW STORAGE
{ft) {cfs) {acre-feet)
1 0.00 0.06
2 2.5 0.00 1.23
3 3.0 5.35 1.50
4 3.5 1.506 1.79
5 4.0 9.26 2.09
G 4.5 10.69 2.40
7 5.0 17.30 273
8 5.5 20.65 3.05
9 6.0 23.40 3.40




| r‘ Kimley-Horn
:_ A and Associates, Inc.

APPENDIX J

Flood and Basin Routing Analysis






B1GOOHB .RES

**ﬂ**ﬂ;\:*****.\-a.I..LJ_*.A-.LJ.-rx._-o,_LJ-J--L.I,J.J,.l.J..:.J..LJ. Lo g

FLOOD ROUTING ANALYSTIS

ACCORDING TO RIVERSIDE COUNTY FLGOD CONTORL AND WATER CONSERVATION DISTRECT
(RCFCEWCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1989-2011 Advanced Engineering Software (aes)
(s¥nthetic unit Hydrograph Version 18.0)
Release pate: 85/01/72011 License 1o 1499

Analysis prepared by:

EEEEARFHFLEEEEFAFERIENS DESCRIPTION OF STUDY #FF*dddfbibdibididariassind
* 100 YEAR, 6 HOUR
% FLOW THROUGH BASIN INCLUDED

L

FILE NAME: FLODEB.DAT
TIME/DATE OF STUbY: 12:14 07/01/2013

T P R S N PR PR TE SE- L R Rk B R At e a R e bk o pe SR e N S A e R E L e

FLOW PROCESS FROM NODE 100.00 10 NODE 101.00 IS CoDE = 1

»5>>>SUBAREA RUNOFFE (UNIT-HYDROGRAPH ANALYSIS)<<<<<

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 21.700 ACRES

BASEFLOW =  0.000 CFS/SQUARE-MILE

*IUSER ENTERED "LAG" TIME = 0.100 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM}
MAY BE TOO LARGE FOR PEAX FLOW ESTIMATES.
VALLEY S-GRAPH SELECTED

UNTFORM MEAN SOIL-LOSS{INCH/MOUR) = 0.087

LOW SOIL-LOSS RATE PERCENT(DECIMAL) = 0.500

USER-ENTERED RAINFALE = 2.50 INCHES

RCFCEWCD 6-Hour storm (5-Minute period) SELECTED

*USER SPECIFIED PRECIPITATION DEPTH-AREA ADJUSTMENT FACTOR = 1.0000

UNTIT HYDROGRAPH TIME UNIT =  5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 83.333

UNIT HYDROGRAPH DETERMINATION

e A e e et et o 1t o e ot e e el e e At A A Y i Yl el ek ) e PR i i h L s e e ot S e e

INTERVAL "S" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES(CFS)
) 13.994 36.725



B10O6HE . RES

2 59.664 119.855
3 78.792 50.199
4 86.766 20.825
5 91.428 12.235
6 94,514 £.100
7 96.650 5.804
a3 93.044 3.659
9 98.699 1.717
10 199,289 1.550
11 99.716 1.119
12 90,929 0.560
13 100.000 0.187
é'!r&"-’-’.“3&f-’“f'.".’:'f:".’f'J'r'.k*'k'k;*::’:k'}:'3:*kﬁ***ﬂ;‘.’:***:‘::‘:ﬁ:’::"-"r"‘."k'!:-.’:*f:'.’;"k*ﬂﬁtﬁ:k##}’:kki‘:**k******%ﬁ*'kt’:k**#‘.’:*f;
UNIT UNIT UNIT EFFECTEVE
PERTOD RATNFALL SOIL-LOSS RAINEALL
{NUMBER) (INCHES) {INCHES) (TINCHES)
1 0.0125 0.0063 0.0063
2 0.0159 0.0075 0.0075
3 0.0159 0.0075 0.0075
4 0.0150 0.0075% 0.0075
5 0.0150 0.0075 0.0075
6 0.0175 0.0081 0.0094
7 0.0175 0.06081 0.0094
8 0.0175 0.0081 0.0094
9 0.0175 0.0081 0.0094
10 0.0175 0,008L 0.0094
11 0.0175 0.0081 0.0094
12 0.0200 0.0081 0.0119
13 0.0200 0.0081 0,.0119
14 0.0200 0.0081 §.0119
15 0.0200 0.0081 £.0119
16 0.0200 0.0081 0.0119
17 0.0200 0.0081 3.0119
18 0.0200 (.0081 {4.0119
19 0.0200 0.0081 0.0119
20 0.0200 (.0081 4.0119
21 0.0200 0.0081 0.0119
22 0.0200 0.0081 0.0119
23 0.0200 0.0031 0.0119
24 0.0225 0.0081 0.0144
25 0.0200 0.0081 0.0119
26 0.0225 0.0081 0.0144
27 0.0225 0.0081 0.0144
28 0.0225 0.0081 0.0144
29 0.0225% 0.0081 0.0144
30 0.0225 0.0081 0.0144
31 0.0225 0.0081 0.0144
32 0.0225 ¢.0081 0.0144
33 0.0250 0.0081 0.0169
34 0.0250 (.0081 0.0169
35 0.0250 (.0081 (0.0169
36 0.0250 0.0081 0.0169
37 0.0250 0.0081 0.0169
38 0.0275 ¢.0081 0.0194
39 {.0275 0.0081 0.0194
40 0.0275 0.0081 0.0194
41 ‘ 0.0300 {.0081 0.0219
a2 0.0325 0.0081 0.0244
43 0.0350 0.0081 0.0269
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a4 0.0350 0.0081 0.0269
45 0.0375 0.0081 0.0292
46 0.0375 0.0081 0.0294
a7 0.0400 0.0081 0.0319
48 0.0400 0.0081 0.0319
49 0.0425 0.0081 0.0344
50 0.0450 0.0081. 0.0369
51 0.0475 0.0081 0.0324
52 0.0500 0.0081 0.0419
53 0.0525 0.0081 0.0444
54 0.0525 0.0081 0.0444
55 0.0550 0.0081 0.0469
56 0.0575 0.0081 0.0493
57 0.0600 0.0081 0.0519
58 0.0600 0.0081 0.0519
59 0.0625 0.0081 0.0544
60 0.0650 0.0081 0.0569
61 0.0775 0.0081 0.0694
62 0.0900 0.0081 0.0819
63 0.0975 0.0081 0.0894
64 0.1050 0.0081 0.0969
65 0.1175 0.0087 0.1094
66 0.1400 0.0081 0.1319
67 0.0475 0.0081 0.0394
68 0.0225 0.0081 0.0144
69 0.0150 0.0075 0.0075
70 0.0125 0.0063 0.0063
71 0.0075 0.0038 0.0038
72 0.0050 0.0025 0.0025

TOTAL STORM BAINFALL(INCHES) = 2.50
TOTAL $SOIL-LOSSCINCHES) = 0.57
TOTAL EFFECTIVE RAINFALL(INCHES) = 1.93

TOTAL SOIL-LOSS VOLUME(ACRE-FEET) = 1.0226
TOTAL STORM RUNOFF VOLUME(ACRE-FEET) = 3.4964
¥
6E-HOUR STORM
RUNDFF HYDROGRAPH
HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS(CFS)

{(Note: Time indicated is at END of Each Unit Intervals)
TIMECHRS) VOLUME(AF)  Q(CES) O, 7.5 15.0 22.5 30.0
0.083 0.0016 0.23 0 . .
0.167 0.0036 1.02 vQ . .

0.250 0.0189 1.49 wvQ .

0.333 0.0305 1.68 Vv Q . .

0.417 0.0428 1.78 v q . . .

0.500 0.0560 1.92 v @ . . .

0.583 0.0711 2.20 v g .

0.667 0.0871 2.32 Vv . .
0.750 ¢.1035 2.38 v O . . .
0.833 0.1201 2.41 v Q . . . .
0.917 0.1369 2.44 v Q . . .

1.000 0.1544 2.54 v Q . . . .
1.083 0.1740 2.85 .wQ . . "
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1.167
1.250
1.333
1.417
1.500
1.583
1.667
1.750
1.833
1.917
2.000
2.083
2.167
2.250
2.333
2.417
2.500
2.583
2.667
2.750
2.833
2.917
3.000
3.083
3.167
3.250
3.333
3.417
3.500
3.583
3.667
3.750
3.833
3.917
4.000
4.083
4.167
4.250
4.333
4.417
4.500
4.583
4.667
4,750
4.833
4.917
5.000
5.083
5.167
5.250
5.333
5.417
5.500
5.383
5.667
5.750
5.833
5.917
5.000
6.083
6.167
6.250
6.333

0.1946
0,2155
0.2366
0.2579
0.2793
0.3007
8.3222
0.3437
0.3652
0.3868
0. 4090
0.4326
0.4556
0.4802
0.5055
0.5311
0.5569
0.5827
G.6087
0.6353
0.6640
0.6936
0.7236
0.7538
0.7847
0.8178
0.8519
0.5862
0.9250
G.9667
1.0113
1.0520
1.1031
1.1611
1.2159
1.2725
1.3325
1.3965
1.4646
1.5370
1.6131
1.6916
1.7737
1.8599
1.9498
2.0420
2.1377
2.2401
2.3575
2.4923
2.6417
2.8063
2.9925
3.1812
3.2987
3.3674
3.4115
3.4424
3.4637
3.4776
3.4855
3.44903
3.4933

x 1 " a

] f=Y=F=11]
SREREEZERES

(VS FERSURANERSERNEY )
«

x4

B0 11 W0 LAl Lad |3 80 i d =] €13 LT W

]

NSINW W N R WO WD

wcom~4w~dcnncnnmJhhJ:LJsh#nuwauwuu»u%uw}uygn»
P baiegia e e P o e s .
OO = W W S YA T W WD

juy
QW
(% -]
=0

11.06
11.40
11.92
12.52
13.05
13.38
13.90
14.86
17.05
19.57
21.70
23.83
27.04
27.40
17.07
9.97
6.40
4.48
3.¢09
2.03
1.14
D.71
0.44

B1006HB . RES

2

o
SREREERER..



B1J00HB . RES
6.417 3.4950 .

0.24 g V.
6.500 3.4958 0.11 q . V.
6.583 3.4961 0.05 @ . . ¥,
6.667 3.4963 0.02 @ - - V.
6.750 3.4564 0.01 q - V.
6.833 3.49604 0.01 q - V.

TIME DURATION{minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an 1nstantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 410.0

10% 300.0

20% 145.0

30% 105.0

A40% 5.0

50% 45.0

60% 35.0

70% 25.9

§50% 15.0

0% 10.0

e N Sa P e iy fa 2 afa P 2 o 23 o " Es e e e 3 o s wtu e
R R R R R R R R A R R S R A S R R R A S R A T e B S S S S A R A f Ao

FLOW PROCESS FROM NODE 101.00 TO WNODE 101.00 IS CODE = 3.1

>»>>>FLOW~-THROUGH DETENTION BASIN ROUTING MODEL APPLTED TO STREAM #l<<<<<

—— .

INFLOW
(STRETM 1)
f
v __effective depth
R [ (and volume)
I I f
| . T
| detention [<-—> outflow
H basin | |..e......
——————————— A PN
] | dead | basin outlet
v | storage }
OUTFLOW ~  ——me -
{STREAM 1)

ROUTE RUNOFF HYDROGRAPH FROM STREAM NUMBER 1
THROUGH A FLOW-THROUGH DETENTION BASIM
SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:
DEAD STORAGE(AF) = 0.850
SPECIFIED DEAD STORAGE({AF) FILLED = 0.850
SPECIFIED EFFECTIVE VOLUME{AF) FILLED ABOVE OQUTLET
DETENTION BASIN CONSTANT LOSS RATE(CFS) = 0.00

Il

¢.000

EASIN DEPTH VERSUS OUTFLOW AND STORAGE INFORMATION:

INTERVAL DEPTH OUTFLOW STORAGE
NUMBER {FT) {CcESs) {aF)
Page 5
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1 0.00 0.00 0.00C
2 2.50 0.01 1.230
3 3.00 5.35 1.500
4 3.50 7.56 1.790
5 4,00 9.26 2.090
6 4.50 10.69 2.400
7 5.00 17.30 2.720
8 5.50 20.65 3.050
9 6.00 23.40 3.400

MODIFIED-PULS BASIN ROUTING MODEL RESULTS(5-MINUTE COMPUTATION INTERVALS):
{Note: computed EFFECTIVE DEPTH and VOLUME are estimated at the clock time;
MEAN OUTFLOW is the average value during the unit dnterval.)

CLOCK MEAN
TIME DEAD-STORAGE INFLOW 1LOSS  EFFECTIVE OUTFLOW EFFECTIVE
{(HRS)  FILLED(AF) (CFS) (CFS) DEPTH(FT) {CFS) VOLUME(AF)

o~ e o P T T o o o e o oy e i i i s ek ok AR e fRL Ak £k ek bk o e e e e e e . e e o e e e e e e ot ] P o B e e e e e e e e e e e

0.083 0.850 0.23 0.00 0.00 0.0 0.002
0.167 0.850 1.02 0.00 0.02 0.0 0.009
0,250 0.850 1.49 0.00 0.04 6.0 0.019
0.333 0.850 1.68 .00 0.06 0.0 0.030
0.417 0.3850 1.78 .00 0.09 0.0 0.043
0.500 0.850 1.92 .00 0.11 0.0 0.055
0.583 0.850 2.20 0.00 0.14 0.0 0.071
0.667 0.850 2.32 0.00 0.18 6.0 0.087
0.750 0.850 2.38 0.00 0.21 © 0.0 0.103
0.833 0.850 2.41 0.00 0.24 0.0 0.120
0,917 0.850 2.44 0.00 3.28 0.0 0.137
1.000 0.850 2.54 0.00 0.31 0.0 0.154
1.083 0.850 2.85 0.00 0.35 G.0 0.174
1.167 0.850 2.98 0.00 .40 0.0 0.194
1.250 0.850 3.04 0.00 G.44 0.0 0.215
1.333 0.850 3.07 0.00 0.48 0.0 0.237
1.417 0. 850 3.09 0.00 0,52 0.0 0.258
1.500 0.850 3.11 0.00 0.57 0.0 0,279
1.583 ¢.850 3.11 0.00 0.61 0.0 0.301
1.667 0.850 3.12 0.00 D.65 0.0 0.322
1.750 0.850 3.12 0.00 0.70 ¢.0 0.344
1.833 0.850 3.13 0.00 0.74 g.0 0,365
1.917 0.850 3.13 0.00 0.79 0.0 0.387
2.000 0.850 3.22 0.00 0.83 ¢.0 0.409
2.083 0.850 3.43 0.00 D.88 0.0 0.432
2.167 0.350 3.34 0.00 0.93 0.0 0.455
2.250 0.850 3.57 0.00 0.98 g.0 0.4380
2.333 0.850 3.67 0.00 1.03 0.0 0.505
2.417 G.850 3.72 0.00 1.08 0.0 0.531
2.500 0.850 3.74 0.00 1.13 0.0 0.556
2.583 0.850 3.76 0.00 1.18 0.0 0.582
2.667 0.850 3.77 0.00 1.24 0.0 0.603
2.750 0.850 3.87 0.00 1.29 0.0 0.635
2,833 0.850 4.17 0.00 1.35 0.0 0.663
2.9417 0¢.850 4.30 0.00 1.41 0.0 0.693
3.000 0.850 4.3% 0.00 1.47 0.0 0.723
3.083 0.850 4.38 0.00 1.53 0.0 0.753
3.167 0.850 4.50 0.00 1.59 0.0 0.784
3.250 0.85%0 4.81 0.00 1.66 0.0 0.817
3.333 0.850 4.94 0.00 1.73 0.0 0.851
3.417 0.850 5.09 0.00 1.80 0.0 0.8386
3.500 0.850 5.52 0.00 1.88 0.0 0.924
3.583 0.850 6.06 0.00 1.96 0.0 0.966
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.0D
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
.00

wwwwwwwwbaaap;hhbagwwwwwwww?wyppypppyyw@

MO N RW RO ODOO

Ll L3
O G0 I D M WA 6 = L9 O 00 bt L L) DO L SO v N oo U1

LI

.
=]

HHHHHHHNNNNNNNMNNNNNHHHHEE?Erﬁ?HHEH?HHMH

D11
058
.108
.160

.368
.414

3.667 0.850 6.55
3.750 0.850 6.86
3.833 0.850 7.27
3.917 0.3850 7.55
4.000 0.850 7.9%
4.083 0.850 8.23
4,167 0.850 8.71
4.250 0.850 9,28
4,333 0.850 4,89
4,417 0.850 10.51
4.500 0.850 11.06
4.583 0.850 11.40
4.667 0.850 i1.92
4.750 0.850 12.52
4.833 0.850 13.05
4.917 0.850 13.38
5.000 0.850 13.90
5.083 0.850 14.86
5.167 0.850 17.05
5.250 0.850 19.57
5.333 0.850 21.70
5.417 0.850 23.89
5.500 0.850 27.04
5.583 0.850 27.40
5.667 0.850 17.07
5.750 0.8%0 g.97
5.833 0.850 b6.40
5.917 G.850 4,48
6.000 G.850 3.09
6.083 0.850 2.03
6.167 0.850 1.14
6.250 0.850 0.71
6.333 0.850 0.44
6.417 0.850 0.24
6.500 0.850 0.11
6.583 0.850 0.05
6.667 0.850 .02
6.750 0.850 0.01
6.833 0.850 0.01
6.917 0.850 0.00
PROCESS SUMMARY OF STORAGE:
INFLOW YOLUME = 3.496 AF
BASIN STORAGE = 1.516 AF {WITH
DUTFLOW WOLUME = 2.830 AF
1058 VOLUME = 0.000 AF

0.850 AF

INITIALLY FILLED)

END OF FLOODSCX ROUTING ANALYSIS
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| Kimley-Horn
: ﬂ and Associates, Inc.
APPENDIX K

Detention Basin Fence and Gate Detail






APPLICATION FOR KNOX 3 OPERING I 12' OPENING
BOX #3761, MOUNT TO
Y STEELPLATE Y, + A g
HEIGHT OF GATES bl BATESTOP FRAME
~ _ PG 1250 12,
MITER & WELD
L] i ] L/ I}‘ — CORNERS
8.5, BALL BEARING <] I 1 _—
HINGE 4323"NRP] .| e | Lt Piokers s oes
{3PER GATE} F— \\WL | 117 - SOEQUAL SPACENTE
|| ] L | e PickErS.
- : WELD T GATE FRAME
FOOTINGS PER |
ENGINEERS ||
DESIGN
g R
R e ™ GATESOSTWIL FASTEN TO BLOCK
2" OR HEIG ) EOLUMN VIA THIS DETAL.
704" JFA MO STRIP IS USED BOTTOM OF GATE
o o
;\s SEEL0CK Y58, FLAT 8 M space
@ CAPPED END BAR CETAIL FASngﬂEiYD é’ 5.5, /EEDHEADS tr
: o.C.
. . TACK WELD 5 S NUT o d]
ii,-ggfsﬂﬁ tlf — CONFINUIOUS WELD — .
. FOSTTOBAR
T—r Q - o a
) amrrss e CATE POST
%;?E};L;.D 100k VW 2E4 S8" DA, EMBEDED DETAIL
HOLES NTS
' SECTIONTA-A™
PICKET ANGLE LOCK BAR
e~ LOCKING MECHANISM
DETAIL LS. R 144 ° 5 4* WIDE GATE

STOP, ENTIRE LENGTH
OF GATE

: " l * e
E m"xd'xﬁ%/F
TAB, SLOTTED
A 347 x 210
5P OF 12* TOP VIEW OF GATE
WIGE oW STREP NTS
ALTERNATE PLAN VIEW i
NES
NOTES: ﬁ
1.} ALL METAL IS TO BE STEEL AS INDICATED AND HOT DIPPED GALVANIZED. POSTY U enane
2.) FINISH SHALL BE VITROCEM FOR METAL. COLOR PER SPECIFICATION. HIN G E D ETA IL
2] MOW STRIPE SHALL BE A MINIMUM 587 WVIOE BY 6" THICK YWITH ONE t4 RERAR. NTS
LAND DEVELOPMENT DATE 507
APPROVED BY DIIZION C ITY 0 F M 0 RE N 0 ‘VALLE Y
Mﬁ}.‘!’ﬁf‘* PREPARED BY CAPITAL FROJESTS
% MODIFIED EXTENED 1ot
e *ﬁ{i A1) | oermeon e [
C sk Lt o/ AND GATE DETAIL GUIDE 637
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