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INTRODUCTION

A: PROJECT LOCATION

The project site is located at the southwest corner of Indian Street and Nandina Avenue in
the City of Moreno Valley. Please see following page for vicinity map.

B: STUDY PURPOSE

The purpose of this study is to determine the 100-year peak flow rate from the project site
that ultimately drains to the existing storm drain system in Indian Street. Also included is
detention analysis which reduces runoff from the proposed development to the capacity
of the existing storm drain system.

C: PROJECT STAFF:
Thienes Engineering staff involved in this study include:

Reinhard Stenzel
Brian Weil
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DISCUSSION

Project Description

The proposed project site encompasses approximately 74.5 acres. Improvements to the
project site include one warehouse type building of 1,388,000 square feet. There will be
truck loading/unloading areas north and south of the building. Vehicle parking lots will
be located east and west of the building. There will be two water quality swales along the
casterly property line fronting Indian Street. At the southeast corner of the project site
there will be a water quality basin. The westerly portion of the site fronting Heacock
Street will remain undeveloped. The remainder of the site will be used for landscaping.

FEMA Flood Zone

The project site is located within Flood Zones "X" (shaded) and "X" (unshaded). Flood
Zone "X" (shaded) is described as "areas of moderate flood hazard, usually the area
between the limits of the 100-year and 500-year floods. Are also used to designate base
floodplains of lesser hazards, such as areas protected by levees from 100-year flood, or
shallow flooding areas with average depths of less than one foot or drainage areas less
than 1 square mile." Flood Zone "X" (unshaded) is described as "area of minimal flood
hazard, usually depicted on FIRMs as above the 500-year flood level. See Appendix "A"
for a portion of the FIRM map depicting the project site.

Albert Webb Master Drainage Plan and Hvdrology Map

The “Perris Valley Master Drainage Plan Lateral B-3 Stage-2” and the “Perris Valley
MDP Lateral B-3 Hydrology Map” were prepared by Albert A. Webb Associates and
approved by the City of Moreno Valley. The Master Drainage Plan shows an existing 5 ft
by 10 ft reinforced concrete box in Indian Street where the project site is tabled to, with
two lateral stubs designed to accept runoff from the site. Per the Hydrology Map, the
capacity of each stub is 39.9 cfs and 42.6 cfs, respectively, for a total of 82.5 cfs.

Storm drain plans for Indian Avenue, prepared by Albert A. Webb Associates, do not
include the two laterals depicted on the hydrology map. However, the peak flow rates
shown on the storm drain plans appear to include the peak flow rate associated with the
addition of runoff from the project site. Therefore, future connections to the system will
not add runoff to the existing storm drain system in Indian Avenue.

Existing Conditions

Currently, there are several small industrial buildings and a paved parking lot covering a
portion of the project site. The remainder of the site is an undeveloped dirt lot. The site



generally surface drains easterly to Indian Street. The 100-year existing condition peak
flow rate for the project site is approximately 75.3 cfs.

Please see Appendix “B” for existing condition hydrology calculations and Appendix “E”
for existing condition hydrology map.

Proposed Conditions

Runoff from the north half of the proposed building, the northerly truck yard, the
westerly parking lot, and a portion of the westerly dirt lot (Nodes 110-122) drain to catch
basins in the northerly truck yard. The runoff is then conveyed southerly via a proposed
onsite storm drain to the water quality basin. The 100-year peak flow rate for this area is
approximately 71.2 cfs (undetained). An additional offsite undeveloped area currently:
drains to the northwest portion of the site. This area is slightly higher than adjacent
grades onsite and will simply surface drain to the site.

Runoff from the south half of the proposed building, the southerly truck yard, and the
westerly drive aisle (Nodes 100-105) drain to catch basins in the southerly truck yard.
The runoff is then conveyed easterly via a proposed onsite storm drain to the water
quality basin. The 100-year peak flow rate for this area is approximately 62.9 cfs
(undetained).

Runoff tributary to the water quality basin from the above mentioned areas drains via a
proposed storm drain to an existing 5 ft by 10 ft reinforced concrete box in Indian Street
(Node 123). The 100-year peak flow rate draining from the water quality basin to the
existing R.C.B. is approximately 126.9 cfs (undetained).

Runoff from the westerly dirt lot fronting Heacock Street (Node 200-202) will drain
south-easterly to a proposed C.M.P. riser, where a proposed storm drain (separate from
the remainder of the site) will convey this runoff to the existing R.C.B. in Indian Street.
The 100-year peak flow rate for this area is approximately 8.9 cfs.

Runoff from the easterly vehicle parking lot (Nodes 300-303) drains to water quality
swales along the easterly property line. A proposed storm drain carries this runoff to the
existing R.C.B. in Indian Street. The 100-year peak flow rate for this arca is
approximately 7.6 cfs.

The total proposed condition 100-year peak flow rate for the entire site is approximately
143.4 cfs undetained (126.9 + 8.9 + 7.6).

Please see Appendix “C” for proposed condition hydrology calculations and Appendix
“E” for proposed condition hydrology map.



Detention

The proposed condition runoff of 143.4 cfs is greater than the allowable 82.5 cfs per the
Albert Webb Master Drainage Plan and Hydrology Map. The peak flow rate is higher
than the Webb hydrology since the entire site was not tabled to the storm drain in Indian
Avenue. Detention in the northerly and southerly truck yards is utilized to reduce
proposed condition discharge to the allowable amount.

Hydrographs and detention at the truck yards were computed for 1-hour, 3-hour, 6- hour,
and 24-hour events at 2-year, 5-year, 10-year and 100-year return frequencies. The
highest proposed condition discharge at the northerly truck yard is 23.5 cfs (100-year 1-
hour event) with a ponding depth of 0.83 ft (W.S.E. = 1469.88). For the southerly truck
yard, the highest proposed condition discharge is 35.9 cfs (100-year 1-hour event) with a
ponding depth of 1.13 ft (W.S.E. = 1467.80).

With detention, the total proposed condition 100-year discharge for the entire site is
approximately 78.2 cfs (23.5 cfs northerly truck yard + 35.9 southerly truck yard + 7.6
cfs easterly swales + 2.3 cfs south-easterly basin + 8.9 cfs westerly dirt lot). This is less
than the allowable discharge rate of 82.5 cfs.

Please see Appendix “A” for the Albert Webb hydrology map and Appendix "D" for
hydrographs and detention calculations.

Hydraulics

Hydraulic calculations were not performed for the conceptual storm drain plan. The
storm drain layout is preliminary and subject to change with final design. However, the
conceptual plan shows that the slope of the proposed storm drain system is relatively flat
(5=0.0015). Even without precise hydraulic calculations, approximate velocities can be
estimated for the storm drain system.

Ponding is anticipated in the truck yard areas. Therefore, the proposed storm drain system
will need to flow full in peak storm events to discharge runoff. The velocity in a storm
drain is the peak flow rate in the pipe divided by the area of the pipe, assuming the pipe is
full (V=Q/A). For pipes less than S=0.005, the velocity should exceed 2.5 fps.

Preliminary discharge from the truck yard storm drains is 23.5 cfs for the northerly truck
yard and 35.9 cfs for the southerly truck yard. The estimate pipe size at these locations is
36". This would yield respective velocities of 3.3 fps and 5.1 fps. Upstream pipes in the
truck yard area will be smaller, yielding higher velocities as runoff enters the storm drain
system. WSPG calculations will be provided with final storm drain design and precise
grading plans to ensure the velocities meet the minimum requirements.



Methodology

Rational Method program (by AES Software) for Riverside County was used for the
hydrology calculations. The soil type is "C" for portions of the project site and “B” for
the remainder of the site per the Riverside County Hydrology Manual. (Soil type for each
drainage area is indicated on the hydrology map.)

Hydrographs were computed using CivilD Software's Unit Hydrograph program. For the
proposed condition unit hydrographs, a lag time of "0" was used to yield the highest
possible peak flow rate for a conservative analysis of detention in the truck yards.

Please see Appendix “A” for reference materials.
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APPENDIX B

EXISTING CONDITION
HYDROLOGY CALCULATIONS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-99 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

Akkkkhkkhk kN A AR IKK AN R R AAN*Ak* DESCRIPTION OF STUDY **a*kkd ARk *x Ak kNN X&*hrXHXN

* FIRST INDUSTRIAL - INDIAN & NANDINA, MORENO VALLEY -
* EXISTING CONDITION, 10-YEAR b
* *
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FILE NAME: C:\XDRIVE\3190\EX10.DAT
TIME/DATE OF STUDY: 14:05 09/27/2013

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
2-YEAR, 1-HOUR PRECIPITATION(INCH) = 0.460

100-YEAR, 1-HOUR PRECIPITATION(INCH) = 1.200

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 10.00 1-HOUR INTENSITY (INCH/HOUR) = 0.772

SLOPE OF INTENSITY DURATION CURVE = 0.5000
RCFC&WCD HYDROLOGY MANUAL "C'"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREAM ANALYSES
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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#LOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
'DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH = 740.00
UPSTREAM ELEVATION = 1476 .50
DOWNSTREAM ELEVATION = 1474.50
ELEVATION DIFFERENCE = 2.00
TC = 0.533*[( 740,00%*3)/( 2.00)]**.2 = 24.419
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.210
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6020
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 2.70
TOTAL AREA (ACRES) = 3.70 TOTAL RUNOFF (CFS) = 2.70
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 52

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

ELEVATION DATA: UPSTREAM(FEET) = 1474.50 DOWNSTREAM (FEET) = 1472.70
CHANNEL LENGTH THRU SUBAREA (FEET) = 730.00 CHANNEL SLOPE = 0.0025
CHANNEL FLOW THRU SUBAREA (CFS) = 2.70

FLOW VELOCITY (FEET/SEC) = 0.91 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)



TRAVEL TIME(MIN.) = 13.36 Tc{MIN.) = 37.78
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1470.00 FEET.
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 81
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10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0.973
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5571
SOIL CLASSIFICATION IS "C"
SUBAREA AREA (ACRES) = 6.95 SUBAREA RUNOFF (CFS) = 3.77
TOTAL AREA (ACRES) = 10.65 TOTAL RUNOFF (CFS) = 6.46
TC(MIN) = 37.78
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FLOW PROCESS FROM NODE 102.00 TO NODE 122,00 IS CODE = 52

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

ELEVATION DATA: UPSTREAM(FEET) = 1472.70 DOWNSTREAM(FEET) = 1471.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 545.00 CHANNEL SLOPE = 0.0029
CHANNEL FLOW THRU SUBAREA(CFS) = 6.46

FLOW VELOCITY (FEET/SEC) = 1.22 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 7.47 Tc (MIN.) = 45.25

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 122.00 = 2015.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 122,00 IS CODE = 81
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10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0.889
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5377
SOIL CLASSIFICATION IS "C"
SUBAREA ARERA (ACRES) = 3.90 SUBAREA RUNOFF (CFS) = 1.86
TOTAL AREA(ACRES) = 14.55 TOTAL RUNOFF (CFS) = 8.33
TC(MIN) = 45.25
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 45.25

RAINFALL INTENSITY (INCH/HR) = 0.89

TOTAL STREAM AREA(ACRES)} = 14.55

PERK FLOW RATE (CFS) AT CONFLUENCE = 8.33
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<
ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER

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

A

INITIAL SUBAREA FLOW-LENGTH = 980.00
UPSTREAM ELEVATION =  1476.40
DOWNSTREAM ELEVATION = 1473.00
ELEVATION DIFFERENCE = 3.40
"UTC = 0.533*%((  980.00%%3)/( 3.40)]**.2 = 25,992
.10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.173
‘UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5958
8OIL CLASSIFICATION IS "“C"
SUBAREA RUNOFF (CFS) = 5.49
TOTAL AREA (ACRES) = 7.85  TOTAL RUNOFF (CFS) = 5.49
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FLOW PROCESS FROM NODE 111.00 TO NODE 122.00 IS CODE = 52

>>5>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

esEEmsssrs o EnEDaEsSSSSSSESCsSSEmoEEESEESSSSSsSSEs oo EEsnsCssSSSSSSSSSssso——aaw
ELEVATION DATA: UPSTREAM(FEET) = 1473.00 DOWNSTREAM (FEET) = 1471.10
CHANNEL LENGTH THRU SUBARER(FEET) = 680.00 CHANNEL SLOPE 0.0028
CHANNEL FLOW THRU SUBAREA(CFS) = 5.49



FLOW VELOCITY (FEET/SEC) = 1.14 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
IRAVEL TIME (MIN.) = 9.94 Tc(MIN.) = 35.93
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122,00 = 1660.00 FEET.

1
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FLOW PROCESS FROM NODE 111.00 TO NODE 122.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
B T T T T Y e e L T
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0.998
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5623
SOIL CLASSIFICATION IS "C"

SUBAREA AREA (ACRES) = 4.00 SUBAREA RUNOFF (CFS) = 2.24
TOTAL AREA(ACRES) = 11.85 TOTAL RUNOFF (CFS) = 7.73
TC(MIN) = 35.93
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FLOW PROCESS FROM NODE 122,00 TO NODE 122.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 35.93

RAINFALL INTENSITY (INCH/HR) = 1.00

TOTAL STREAM AREA (ACRES) = 11.85

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.73

. 4
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM

DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
TC = K* [ (LENGTH**3)/(ELEVATION CHANGE)]**.2
INITIAL SUBAREA FLOW-LENGTH = 1000.00

UPSTREAM ELEVATION = 1476.00
DOWNSTREAM ELEVATION = 1473.00
ELEVATION DIFFERENCE = 3.00
TC = 0.533*[( 1000.00%*3)/( 3.00})1**.2 = 26.976
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.151
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4713
SOIL CLASSIFICATION IS "B"
SUBAREA RUNOFF (CFS) = 4.29
TOTAL AREA (ACRES) = 7.90 TOTAL RUNOFF (CFS) = 4.29
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 52

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

ELEVATION DATA: UPSTREAM(FEET) = 1473.00 DOWNSTREAM(FEET} = 1471.10

CHANNEL LENGTH THRU SUBAREA (FEET) = 590.00 CHANNEL SLOPE = 0,0032
CHANNEL FLOW THRU SUBAREA (CFS) = 4.29

FLOW VELOCITY(FEET/SEC) = 1.16 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 8.51 Tc (MIN.) = 35.49

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 1590.00 FEET.
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 81

>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.004
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4404
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 2.10 SUBAREA RUNOFF (CFS) = 0.93
TOTAL AREA (ACRES) = 10.00 TOTAL RUNOFF (CFS) = 5.22
TC(MIN) = 35.49
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122.00 TO NODE 122.00 IS CODE = 1
=25>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
=3>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:




TIME OF CONCENTRATION(MIN.) = 35.49

RAINFALL INTENSITY (INCH/HR) = 1.00

TOTAL STREAM AREA (ACRES)} = 10.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 5.22

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 8.33 45.25 0.889 14.55
2 7.73 35.93 0.998 11.85
3 5.22 35.49 1.004 10.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 19.38 35.49 1.004
2 19.53 35.93 0.998
3 19.83 45,25 0.889

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CF8) = 19.83 Tc(MIN.) = 45.25
TOTAL AREA (ACRES) = 36.40
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 122,00 = 2015.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 52

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

ELEVATION DATA: UPSTREAM(FEET) = 1471.10 DOWNSTREAM (FEET) = 1468.90
CHANNEL LENGTH THRU SUBAREA (FEET) = 665.00 CHANNEL SLOPE = 00,0033
CHANNEL FLOW THRU SUBAREA (CFS) = 19.83

FLOW VELOCITY (FEET/SEC) = 1.72 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 6.45 Tc(MIN.) = 51.70

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 123.00 = 2680.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 0.83

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8498
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 6.80  SUBAREA RUNOFF (CFS) = 4.81
TOTAL AREA (ACRES) = 43.20 TOTAL RUNOFF(CFS) =  24.64
TC{MIN) = 51.70
** DERK FLOW RATE TABLE **
STREAM  RUNOFF Tc
NUMBER (CFS) (MIN.)

il 24.73 41.98

2 24.85 42.41

3 24.64 51.70
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE (CFS) = 24.85 Tc(MIN.) = 42.41
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FLOW PROCESS FROM NODE 123.00 TO NODE 134.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
"33%55>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1468.90 DOWNSTREAM (FEET) = 1467.20
CHANNEL LENGTH THRU SUBAREA (FEET) = 630.00 CHANNEL SLOPE = 0.0027
CHANNEE FLOW THRU SUBAREA (CFS) = 24.85

FLOW VELOCITY(FEET/SEC) = 1.65 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 6.36 Tc(MIN.) = 48.77

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 134.00 = 3310.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 134.00 IS CODE = 81

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8630



SOIL CLASSIFICATION IS "C"

SUBAREA AREA{ACRES) = 2.40 SUBAREA RUNOFF (CFS) = 1.77
TOTAL AREA (ACRES) = 45.60 TOTAL RUNOFF (CFS) = 26.62
TC(MIN) = 48.77
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FLOW PROCESS FROM NODE 134.00 TO NODE 134.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 48.77
RAINFALL INTENSITY (INCH/HR) = 0.86
TOTAL STREAM AREA (ACRES) = 45.60

PEAK FLOW RATE (CFS) AT CONFLUENCE = 26.62
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION =  1475.00
DOWNSTREAM ELEVATION =  1470.50
ELEVATION DIFFERENCE = 4.50
T¢ = 0.533*[( 1000.00%*3)/( 4.50))%* .2 = 24.875
“:10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.199
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4803
SO0IL CLASSIFICATION IS "B*"
SUBAREA RUNOFF (CFS) = 4.52
TOTAL AREA(ACRES) = 7.85  TOTAL RUNOFF(CFS) = 4,52
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FLOW PROCESS FROM NCDE 131.00 TO NODE 132.00 IS CODE = 52

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

ELEVATION DATA: UPSTREAM(FEET) = 1470.50 DOWNSTREAM(FEET) = 1469.50
CHANNEL LENGTH THRU SUBARER (FEET) = 350.00 CHANNEL SLOPE = 0.0029
CHANNEL FLOW THRU SUBAREA(CFS) = 4.52

FLOW VELOCITY (FEET/SEC) = 1.10 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 5.30 Tc(MIN.) = 30.17

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 132.00 = 1350.00 FEET.
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FLOW PROCESS FROM NODE 131.00 TO NODE 132,00 IS CODE = 81

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

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.089
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8681
SOIL CLASSIFICATION IS "C"

[}

SUBAREA AREA (ACRES) = 5.15 SUBAREA RUNOFF (CFS) = 4.87
TOTAL AREA (ACRES) = 13.00 TOTAL RUNOFF (CFS) = 9.39
TC(MIN) = 30.17
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FLOW PROCESS FROM NODE 132.00 TO NODE 133.00 IS CODE = 52

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

mzasssssssssSs=====

ELEVATION DATA: UPSTREAM(FEET) = 1469.50 DOWNSTREAM(FEET) = 1468.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 360.00 CHANNEL SLOPE = 0.0042

CHANNEL FLOW THRU SUBAREA(CFS) = 9.39

FLOW VELOCITY (FEET/SEC) = 1.59 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 3.78 Tc(MIN.) = 33.95

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 133.00 = 1710.00 FEET.
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‘FLOW PROCESS FROM NODE 132.00 TO NODE 133.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.026



UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5683
SOIL CLASSIFICATION IS "C"

SUBAREA AREA (ACRES) = 8.05 SUBAREA RUNOFF (CFS) = 4.70
TOTAL AREA(ACRES) = 21.05 TOTAL RUNOFF (CFS) = 14.08
TC(MIN}) = 33,95
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FLOW PROCESS FROM NODE 133.00 TO NODE 134.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<
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ELEVATION DATA: UPSTREAM (FEET) = 1468.00 DOWNSTREAM (FEET) = 1467.20
CHANNEL LENGTH THRU SUBAREA (FEET) = 310.00 CHANNEL SLOPE = 0.0026
CHANNEL FLOW THRU SUBAREA(CFS) = 14.08

FLOW VELOCITY (FEET/SEC) = 1.39 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 3.73 Tc(MIN.) = 37.68

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 134.00 = 2020.00 FEET.
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FLOW PROCESS FROM NODE 133.00 TO NODE 134,00 IS CODE = 81

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

I EEEESEESSSSSSSS SN s s s EEEESESSCSS S s s EEESSSSSSSSSSSSSERERERRSSESSSEREas

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0.974
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4337
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 7.85 SUBAREA RUNOFF (CFS) = 3.32
TOTAL AREA(ACRES) = 28.90 TOTAL RUNOFF (CFS) = 17.40
TC(MIN) = 37.68
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FLOW PROCESS FROM NODE 134.00 TO NODE 134.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
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TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION{MIN.) = 37.68

RAINFALL INTENSITY(INCH/HR) = 0.97

TOTAL STREAM AREA(ACRES) = 28.90

PEAK FLOW RATE (CFS) AT CONFLUENCE = 17.40

#** CONFLUENCE DATA **

STREAM™ RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 26.51 48.34 0.860 45.60
1 26.62 48.77 0.856 45.60
1 26.26 58.07 0.785 45.60
2 17.40 37.68 0.974 28.90

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

** DPEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFs) (MIN.) (INCH/HOUR)
1 38.06 37.68 0.974
2 41.87 48.34 0.860
3 41.92 48.77 0.856
4 40.28 58.07 0.785

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 41.92 Tc(MIN.) = 48.77
TOTAL AREA(ACRES) = 74.50
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 134.00 = 3310.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA {ACRES) = 74.50 TC(MIN.) = 48.77
PEAK FLOW RATE (CFS) = 41.92
*%% DPEAK FLOW RATE TABLE **#*
Q(CFS) Tc (MIN.)

il 38.06 37.68
2 41.87 48.34
3 41.92 48.77
4 40.28 58.07
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END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
{RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-99 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) S521-4811 FAX: (714) 521-4173

kkkkhkhkkk Rk kknkhaxhxwhkwkk* DESCRIPTION OF STUDY ****Awkwwdhhwhkhkkhhdkrdikk

* FIRST INDUSTRIAL - INDIAN & NANDINA, MORENO VALLEY =
* EXISTING CONDITION, 100-YEAR E
* *
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FILE NAME: C:\XDRIVE\3190\EX100.DAT
TIME/DATE OF STUDY: 11:39 09/27/2013

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE({INCH} = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
2-YEAR, 1-HOUR PRECIPITATION(INCH) = 0.460

100-YEAR, 1-HOUR PRECIPITATION(INCH) = 1.200

COMPUTED RAINFALL INTENSITY DATA:

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

SLOPE OF INTENSITY DURATION CURVE = 0.5000
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREAM ANALYSES
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Ak A Ak kR A AR R AR A AN E NN R AR AR AN AR R AT AR RN AR RN RN TR AR AT AR A I Ak kA ko k ke r ok hk ko d kb hkx

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

>>5>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
TC = K* [(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH = 740.00
UPSTREARM ELEVATION = 1476.50
DOWNSTREAM ELEVATION = 1474.50
ELEVATION DIFFERENCE = 2.00
TC = 0.533*[( 740.00%*3)/( 2.00)]**.2 = 24.419
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.881
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6826
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 4.75
TOTAL AREA(ACRES) = 3.70 TOTAL RUNOFF (CFS) = 4.75
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 52

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

ELEVATION DATA: UPSTREAM (FEET) = 1474 .50 DOWNSTREAM(FEET) = 1472.70
“CHANNEL LENGTH THRU SUBAREA (FEET) = 730.00 CHANNEL SLOPE = 0.0025
CHANNEL FLOW THRU SUBAREA (CFS) = 4.75

FLOW VELOCITY (FEET/SEC} = 1.04 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)



TRAVEL TIME (MIN.) = 11.75 Tc (MIN.} = 36.17
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1470.00 FEET.
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.545
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6486
SOIL CLASSIFICATION IS "C"
SUBAREA AREA (ACRES) = 6.95 SUBAREA RUNOFF (CFS)} = 6.97
TOTAL AREA (ACRES) = 10.65 TOTAL RUNOFF (CFS) = 11,72
TC(MIN) = 36.17
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102.00 TO NODE 122.00 IS CODE = 52

>3>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

EsSEsbsssEsees

T T T L T T e e e e e LDt b s i e

ELEVATION DATA: UPSTREAM(FEET) = 1472.70 DOWNSTREAM (FEET) = 1471.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 545.00 CHANNEL SLOPE = 0.0029
CHANNEL FLOW THRU SUBAREA (CFS) = 11.72

FLOW VELOCITY (FEET/SEC) = 1.41 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 6.44 Tc (MIN.) = 42.61

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 122.00 = 2015.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 122,00 IS CODE = 81
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.424
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6335
SOIL CLASSIFICATION IS "C"
SUBAREA AREA (ACRES) = 3.90 SUBAREA RUNOFF (CFS) = 3.52
TOTAL AREA(ACRES) = 14.55 TOTAL RUNOFF (CFS) = 15.24
TC(MIN) = 42.61
A
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 42.61

RAINFALL INTENSITY (INCH/HR) = 1.42

TOTAL STREAM AREA (ACRES) = 14.55

PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.24
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FLOW PROCESS FRCM NODE 110.00 TO NODE 111.00 IS CODE = 21
>»>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH = 980.00

UPSTREAM ELEVATION =  1476.40

DOWNSTREAM ELEVATION =  1473.00

ELEVATION DIFFERENCE = 3.40

‘TC = 0.533*[( 980.00%*3)/( 3.40)]1*%.2 = 25.992

£100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.823

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6774

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 9.70

TOTAL AREA (ACRES) = 7.85  TOTAL RUNOFF (CFS) = 9.70
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FLOW PROCESS FROM NODE 111.00 TO NODE 122.00 IS CODE = 52

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

ELEVATION DATA: UPSTREAM (FEET) = 1473.00 DOWNSTREAM(FEET) = 1471.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 680.00 CHANNEL SLOPE = 0.0028
CHANNEL FLOW THRU SUBAREA(CFS) = 9.70



FLOW VELOCITY (FEET/SEC) = 1.31 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 8.65 Tc (MIN.) = 34.64
&ONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 1660.00 FEET.
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FLOW PROCESS FROM NODE 111.00 TO NODE 122.00 IS CODE = 81
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100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.579
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6525
SOIL CLASSIFICATION IS "C"
SUBAREA AREA (ACRES) = 4.00 SUBAREA RUNOFF (CFS) = 4.12
TOTAL AREA(ACRES) = 11.85 TOTAL RUNOFF (CFS) = 13.82
TC(MIN) = 34.64
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FLOW PROCESS FROM NODE 122.00 TO NODE 122,00 IS CODE = 1

TOTAL NUMBER OF STREBMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 34.64

RAINFALL INTENSITY (INCH/HR) = 1.58

TOTAL STREAM AREA (ACRES) = 11.85

PEAK FLOW RATE (CFS) AT CONFLUENCE = 13.82
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
TC = K* [ (LENGTH**3)/(ELEVATION CHANGE)]**.2
INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1476.00
DOWNSTREAM ELEVATION = 1473.00
ELEVATION DIFFERENCE = 3.00
TC = 0.533*[{ 1000.00%**3)/( 3.00)]**.2 = 26.976
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.790
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5677
SOIL CLASSIFICATION IS "B"
SUBAREA RUNOFF (CFS) = 8.03
TOTAL AREA (ACRES) = 7.90 TOTAL RUNOFF (CFS) = 8.03
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 52
¥555>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1473.00 DOWNSTREAM (FEET) = 1471.10

CHANNEL LENGTH THRU SUBAREA(FEET) = 590.00 CHANNEL SLOPE = 0.0032
CHANNEL FLOW THRU SUBAREA (CFS) = 8.03

FLOW VELOCITY (FEET/SEC) = 1.34 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 738 Tc(MIN.) = 34,30

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 1590.00 FEET.
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.587
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = ,5421
SOIL CLASSIFICATION IS "B"
SUBAREA ARERA (ACRES) = 2.10 SUBAREA RUNOFF (CFS) = 1.81
TOTAL AREA(ACRES) = 10.00 TOTAL RUNOFF (CFS) = 9.83
TC(MIN) = 34.30
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 1

$%>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>%>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:




TIME OF CONCENTRATION (MIN.)

= 34.30
RAINFALL INTENSITY (INCH/HR) = 1.59
TOTAL STREAM AREA (ACRES) = 10.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.83
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFs) (MIN.) {INCH/HOUR) (ACRE)
1 15.24 42.61 1.424 14.55
2 13.82 34.64 1.579 11.85
3 9.83 34.30 1.587 10.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 35.78 34,30 1.587
2 35.99 34.64 1.579
3 36.51 42.61 1.424

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 36.51 Tc(MIN.) = 42.61
TOTAL AREA (ACRES) = 36.40
L.ONGEST FLOWPATH FROM NODE 100.00 TO NODE 122.00 = 2015.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 52

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

ELEVATION DATA: UPSTREAM(FEET) = 1471.10 DOWNSTREAM(FEET) = 1468.90

CHANNEL LENGTH THRU SUBAREA(FEET) = 665.00 CHANNEL SLOPE = 0.,0033
CHANNEL FLOW THRU SUBAREA(CFS) = 36.51

FLOW VELOCITY(FEET/SEC) = 2.04 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 5.45 Tc{MIN.) = 48.06

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 123,00 = 2680.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.341
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .B605
SOIL CLASSIFICATION IS "B"

§6BAREA AREA (ACRES) = 6.80 SUBAREA RUNOFF (CFS) = 7.85
T@TAL AREA (ACRES) = 43.20 TOTAL RUNOFF (CFS) = 44,36
TC(MIN) = 48.06
*% PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc
NUMBER (CFS) (MIN.)
i 44 .42 39.78
2 44.59 40.11
3 44 .36 48.06
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE (CFS) = 44.59 Tc(MIN.) = 40.11
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FLOW PROCESS FROM NODE 123.00 TO NODE 134.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1468.90 DOWNSTREAM(FEET) = 1467.20
CHANNEL LENGTH THRU SUBAREA (FEET) = 630.00 CHANNEL SLOPE = 0.0027
CHANNEL FLOW THRU SUBAREA(CFS) = 44.59

FLOW VELOCITY (FEET/SEC) = 1.95 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
@RAVEL TIME (MIN.) = 5.40 Tc(MIN.) = 45.50

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 134.00 = 3310.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 134.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.378
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8727



SOIL CLASSIFICATION IS "C"

SUBAREA AREA (ACRES) = 2.40 SUBAREA RUNOFF (CFS) = 2.89
TOTAL AREA(ACRES) = 45.60 TOTAL RUNOFF (CFS) = 47.48
TC(MIN) = 45.50
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FLOW PROCESS FROM NODE 134.00 TO NODE 134.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CbNFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 45.50

RAINFALL INTENSITY (INCH/HR) = 1.38

TOTAL STREAM AREA (ACRES) = 45.60

PEAK FLOW RATE (CFS) AT CONFLUENCE = 47.48
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER

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

INITIAL SUBAREA FLOW-LENGTH = 1000.00

UPSTREAM ELEVATION = 1475.00

DOWNSTREAM ELEVATION = 1470.50

ELEVATION DIFFERENCE = 4.50

TC = 0.533*[( 1000.00%*3) /( 4.50)]**.2 = 24.875

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.864

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = ,5761

SOIL CLASSIFICATION IS "B"

SUBAREA RUNOFF (CFS) = 8.43

TOTAL AREA(ACRES) = 7.85 TOTAL RUNOFF (CFS) = 8.43
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FLOW PROCESS FROM NODE 131.00 TO NODE 132.00 IS CODE = 52

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

ELEVATION DATA: UPSTREAM(FEET) = 1470.50 DOWNSTREAM(FEET) = 1469.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 350.00 CHANNEL SLOPE = 0.0029
CHANNEL FLOW THRU SUBAREA(CFS) = 8.43

FLOW VELOCITY (FEET/SEC) = 1.28 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 4.56 Tc(MIN.) = 29.43

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 132.00 = 1350.00 FEET.
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FLOW PROCESS FROM NODE 131.00 TO NODE 132.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.713
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8767
SOIL CLASSIFICATION IS "C"

SUBAREA AREA (ACRES) = 5.15 SUBAREA RUNOFF (CFS) = 7.74
TOTAL AREA (ACRES) = 13.00 TOTAL RUNOFF (CFS) = 16.16
TC(MIN) = 29.43
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FLOW PROCESS FROM NODE 132.00 TO NODE 133.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1469.50 DOWNSTREAM (FEET) = 1468.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 360.00 CHANNEL SLOPE = 0.0042
CHANNEL FLOW THRU SUBAREA(CFS) = 16.16

FLOW VELOCITY (FEET/SEC) = 1.83 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 3.28 Tc(MIN.) = 32.72

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 133.00 = 1710.00 FEET.
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FLOW PROCESS FROM NODE 132,00 TO NODE 133.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.625

4}



UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = ,6576

SOIL CLASSIFICATION IS "C!

SUBAREA AREA (ACRES) = 8.05 SUBAREA RUNOFF (CFS) = 8,60
TOTAL QREA(ACRES) = 21.05 TOTAL RUNOFF (CFS} = 24.77
TC(MIN) = 32.72
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FLOW PROCESS FROM NODE 133.00 TO NODE 134.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1468.00 DOWNSTREAM(FEET) = 1467.20
CHANNEL LENGTH THRU SUBAREA (FEET) = 310.00 CHANNEL SLOPE = 0.0026
CHANNEL FLOW THRU SUBAREA(CFS) = 24.77

FLOW VELOCITY (FEET/SEC) = 1.61 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.20 Tc (MIN.) = 35.92

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 134.00 = 2020.00 FEET.
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FLOW PROCESS FROM NODE 133.00 TO NODE 134.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
Y100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.551
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5372
SOIL CLASSIFICATION IS "B"

SUBAREA AREA (ACRES) = 7.85 SUBAREA RUNOFF (CFS) = 6.54
TOTAL AREA (ACRES) = 28.90 TOTAL RUNOFF (CFS) = 31,31
TC(MIN) = 35.92

KRR T AR AR RNk R N AR AR AR A AR AR A RN ANK R A AR AN A KRNI AR R IR RN AR A N A AT TRk Ak hhohokk

FLOW PROCESS FROM NODE 134.00 TO NODE 134.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 35,92

RAINFALL INTENSITY(INCH/HR) = 1.55

TOTAL STREAM AREA (ACRES) = 28.90

PEAK FLOW RATE (CFS) AT CONFLUENCE = 31.31

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
s S 47.32 45,18 1.383 45.60
1 47.48 45.50 1,378 45,60
N1 47.02 53.47 1.271 45.60
2 31.31 35.92 1.551 28.90

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

*%* PEAK FLOW RATE TABLE *¥*

STREAM RUNOFF Tc INTENSITY
NUMBER (CF3) (MIN.) (INCH/HOUR)
1 68.93 35.92 1.551
2 75.24 45.18 1.383
3 75.30 45.50 1.378
4 72.68 53.47 1.271

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 75.30 Tc{MIN.) = 45.50
TOTAL AREA (ACRES) = 74.50
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 134.00 = 3310.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 74.50 TC(MIN.) = 45.50
PEAK FLOW RATE (CFS) = 75.30
#%% PEAK FLOW RATE TABLE ***
Q(CF8) Tc (MIN.)

1 68.93 35.92
2 75.24 45.18
3 75.30 45.50
4 72.68 53.47
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END OF RATIONAL METHOD ANALYSIS



APPENDIX C

PROPOSED CONDITION
HYDROLOGY CALCULATIONS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-99 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

AHUKKAKKRAAK KR Ik khkdwdhkhxk** DESCRIPTION OF STUDY *k*kwdkhdkhhxkhhhkhrhk kA hk*x

* FIRST INDUSTRIAL - INDIAN & NANDINA, MORENO VALLEY ot
* PROPOSED CONDITION, 10-YEAR =
* NODES 100-123 L
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FILE NAME: C:\XDRIVE\3190\PR1OA.DAT
TIME/DATE OF STUDY: 13:54 09/30/2013

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
2-YEAR, 1-HOUR PRECIPITATION (INCH) = 0.460

100-YEAR, 1-HOUR PRECIPITATION(INCH) = 1.200

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 10.00 1-HOUR INTENSITY (INCH/HOUR) = 0.772

SLOPE OF INTENSITY DURATION CURVE = 0.5000
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREAM ANALYSES
»USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 {(FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K* [ (LENGTH**3)/ (ELEVATION CHANGE)]**.2
TNITIAL SUBAREA FLOW-LENGTH = 620.00
"PSTREAM ELEVATION = 1474.01
JWNSTREAM ELEVATION = 1468.58

“T)EVATION DIFFERENCE = 5.43
TC = 0.303*[( 620.00%*3)/( 5.43)]**.2 = 10.234
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.869
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8782
S0IL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = SRS
TOTAL AREA (ACRES) = 3.50 TOTAL RUNOFF (CFS) = 55¢7/15
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 9

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

UPSTREAM NODE ELEVATION(FEET) = 1468.58

DOWNSTREAM NODE ELEVATION{(FEET) = 1466.67

CHANNEL LENGTH THRU SUBAREA (FEET) = 270.00

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

PAVEMENT LIP(FEET)}) = 0.020 MANNING'S N = .0150



PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH(FEET) = 1.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.730
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .B8661
S0IL CLASSIFICATION IS "B"

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.18

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.63

AVERAGE FLOW DEPTH (FEET) = 0.44 FLOOD WIDTH{FEET) = 28.25
%2" GUTTER FLOW TRAVEL TIME (MIN.) = 1.71 Tc(MIN.) = 11.95
({JBAREA AREA (ACRES) = 7.25 SUBAREA RUNOFF (CFS) = 10.86

o
£ RAINFALL INTENSITY IS LESS THAN AREA-AVERAGED Fp;

* .IMPERVIOUS AREA USED FOR RUNOFF ESTIMATES.

TOTAL AREA(ACRES) = 10.75 PEAK FLOW RATE (CFS) = 16.61

END OF SUBAREA "V" GQUTTER HYDRAULICS:

DEPTH(FEET) = 0.49 FLOOD WIDTH(FEET) = 33.47
FLOW VELOCITY (FEET/SEC.) = 2.83 DEPTH*VELOCITY (FT*FT/SEC) = 1.40
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 890.00 FEET.

AR AR N E RN AR AT R AR TR AR Ak AR Nk kA kA AR AR F Ak A A kI AR AN AR AR I AR NI R TN AR AR Ak kK,

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM (FEET) = 1463.81 DOWNSTREAM(FEET) = 1462.81
FLOW LENGTH (FEET) = 500.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.44

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)} = l6.61

PIPE TRAVEL TIME(MIN.) = 1.88 Tc(MIN.) = 13.83

[ONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 1390.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.608
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = L8645
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 7.85 SUBAREA RUNOFF (CFS) = 10.91
TOTAL AREA(ACRES) = 18.60 TOTAL RUNOFF (CFS) = 27.52
TC(MIN) = 13.83

A AR AN A A ARk kA A Ak R R R AN AR I RN R AR R AN AR R A AT A AR R A AR AR A RA A XA AR AR A AR A TN A RN AR AN

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET} = 1462.81 DOWNSTREAM(FEET) = 1461.81
FLOW LENGTH(FEET) = 500.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.1 INCHES

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

BSTIMATED PIPE DIAMETER (INCH) = 36.00 NUMBER OF PIPES = 1
?IPE—FLOW(CFS) = 27.52

ETPE TRAVEL TIME(MIN.) = 1.66 Tc(MIN.) = 15.49

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 1890.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.520
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8746
SOIL CLASSIFICATION IS "C"
SUBAREA AREA (ACRES) = 9.15 SUBAREA RUNOFF (CFS) = 12.16
TOTAL AREA (ACRES) = 27.75 TOTAL RUNOFF (CFS) = 39.68
TC(MIN) = 15.49
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FLOW PROCESS FROM NODE 104.00 TO NODE 105,00 IS CODE = 31

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




FLOW LENGTH(FEET) = 60.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.53

ESTIMATED PIPE DIAMETER (INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 39.68

FIPE TRAVEL TIME (MIN.) = 0.18 Tc(MIN.) = 15.67

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 1950.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 123.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 15.67

RAINFALL INTENSITY (INCH/HR) 1.51

TOTAL STREAM AREA (ACRES) = 27.75

PEAK FLOW RATE (CFS) AT CONFLUENCE = 39.68
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
INITIAL SUBAREA FLOW-LENGTH = 500.00
“JBSTREAM ELEVATION = 1474.01
DWNSTREAM ELEVATION = 1470.71
ELEVATION DIFFERENCE = 3.30
TC = 0.303%[( 500.00%*3)/( 3.30)]**.2 = CL el
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.897
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .B680
SOIL CLASSIFICATION IS "B"
SUBAREA RUNOFF (CFS) = 3.62
TOTAL AREA (ACRES) = 2.20 TOTAL RUNOFF (CFS) = 3.62

D
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FLOW PROCESS FROM NODE 111.00 TO NODE 111.00 IS CODE = 81
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10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.897
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = ,5798
SOIL CLASSIFICATION IS "B"
SUBAREA AREA(ACRES) = 1.25 SUBAREA RUNOFF (CFS) = 1.38
TOTAL AREA (ACRES) = 3.45 TOTAL RUNOFF (CFS) = 5.00
TC(MIN) = 9.94
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*TL,OW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 9

>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
__________ s=ssssssssssSssSSSsSSDooEonEEESsSSSSSSSSsSSSSssssssoosaroaESSEESSES
UPSTREAM NODE ELEVATION (FEET) = 1470.71
DOWNSTREAM NODE ELEVATION (FEET) = 1469.05
CHANNEL LENGTH THRU SUBAREA (FEET) = 205.00
"V" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.170
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0150
PAVEMENT CROSSFALL (DECIMAL NOTATION} = 0.02000
MAXIMUM DEPTH (FEET) = 1.00
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.782
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8667
SOIL CLASSIFICATION IS "B"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.58
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.57
AVERAGE FLOW DEPTH (FEET) = 0.39 FLOOD WIDTH(FEET) = 23.18
"y GUTTER FLOW TRAVEL TIME(MIN.) = 1.33 T¢{MIN.) = 11.27
SUBAREA AREA (ACRES) = 3.35 SUBAREA RUNOFF (CFS) = 5.17
* RAINFALL INTENSITY IS LESS THAN AREA-AVERAGED Fp;
* IMPERVIOUS AREA USED FOR RUNOFF ESTIMATES.
TOTAL AREA(ACRES) = 6.80 PEAK FLOW RATE (CFS) = 10.17

END OF SUBAREA "V'" GUTTER HYDRAULICS:

§QPTH(FEET) = 0.42 FLOOD WIDTH(FEET) = 26.35

®,0W VELOCITY (FEET/SEC.) = 2.72 DEPTH*VELOCITY (FT*FT/SEC) = 1.15
I'ANGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 705.00 FEET.



11,0 PROCESS FROM NODE 112.00 TO NODE 113.00 IS CODE = 31

__",‘; ________________________________________________________________________
>+'>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>55>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 1466.32 DOWNSTREAM(FEET) = 1466.06
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.57

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.17

PIPE TRAVEL TIME(MIN.) = 0.79 Tc(MIN.) = 12.06

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 113.00 = 875.00 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 113.00 IS CODE = 81
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10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.722
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8660
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF (CFS) = 4.03
“OTAL AREA(ACRES) = 9.50 TOTAL RUNOFF (CFS) = 14.20

“M(MIN) = 12.06
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FLOW PROCESS FROM NODE 113.00 TO NODE 114.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1466.06 DOWNSTREAM(FEET) = 1465.81
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.80

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.20

PIPE TRAVEL TIME (MIN.) = 0.75 Tc (MIN.) = 12.81

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 114.00 = 1045.00 FEET.
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FLOW PROCESS FROM NODE 114.00 TO NODE 114.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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. 10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.671

J?MMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8653

9IL CLASSIFICATION IS "B"

{’BAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF (CFS) = 3.90
TOTAL AREA (ACRES) = 12.20 TOTAL RUNOFF (CFS) = 18.10

TC(MIN) = 12.81
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FLOW PROCESS FROM NODE 114.00 TO NODE 115.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1465.81 DOWNSTREAM(FEET) = 1465.53
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.24

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 18.10

PIPE TRAVEL TIME (MIN.) = 0.67 Tc{MIN.) = 13.48

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 115.00 = 1215.00 FEET.
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FLOW PROCESS FROM NODE 115.00 TO NODE 115.00 IS CODE = 81

>f10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.629

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8648

SOIL CLASSIFICATION IS "B"

SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 2.68
TOTAL AREA(ACRES) = 14.10 TOTAL RUNOFF (CFS) = 20.78

TC(MIN) = 13.48



HARKI AR I AR A I I AR N Ak kA Ak kNI A AN ARk A A kA Ak ok h ko k ok ok k ko hekkkk kA ke khkrh k&

FLOW PROCESS FROM NODE 115.00 TO NODE 116.00 IS CODE = 31
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1?£EVRTION DATA: UPSTREAM(FEET) = 1465.53 DOWNSTREAM(FEET) = 1465.30
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.07

ESTIMATED PIPE DIAMETER (INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 20.78

PIPE TRAVEL TIME(MIN.) = 0.70 Tc(MIN.}) = 14.17

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 116.00 = 1385.00 FEET.
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FLOW PROCESS FROM NODE 116.00 TO NODE 116.00 IS CODE = 81
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10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.589
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8642
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF (CFS) = 3.71
TOTAL AREA (ACRES) = 16.80 TOTAL RUNOFF (CFS) = 24.48
TC(MIN} = 14.17
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FLOW PROCESS FROM NODE 116.00 TO NODE 117.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1465.30 DOWNSTREAM(FEET) = 1465.04
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.40

ESTIMATED PIPE DIAMETER{INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 24 .48

PIPE TRAVEL TIME(MIN.) = 0.64 Tc (MIN.) = 14.82

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 117.00 = 1555.00 FEET.
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FLOW PROCESS FROM NODE 117.00 TO NODE 117.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.554
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .B8638
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 2.55
“TOTAL AREA (ACRES) = 18.70  TOTAL RUNOFF (CFS) =  27.03
(MIN) = 14.82
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FLOW PROCESS FROM NODE 117.00 TO NODE 118.00 IS CODE = 31

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

SEsSTsEsTRERESES
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ELEVATION DATA: UPSTREAM(FEET) = 1465.04 DOWNSTREAM(FEET) = 1464.79
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 39.0 INCH PIPE IS 26.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.49

ESTIMATED PIPE DIAMETER (INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 27,03

PIPE TRAVEL TIME(MIN.) = 0.63 Tc (MIN.) = 15.45

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 118.00 = 1725.00 FEET.
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FLOW PROCESS FROM NODE 118.00 TO NODE 118.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.522
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8633
%$0IL CLASSIFICATION IS "B"
SUUBAREA AREA(ACRES) = 2.75 SUBAREA RUNOFF (CFS) = 3.61
#6TAL AREA(ACRES) = 21.45 TOTAL RUNOFF (CFS) = 30.65
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TG (MIN) = 15.45
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FLOW PROCESS FROM NODE 118.00 TO NODE 119.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1464.79 DOWNSTREAM(FEET) = 1464.53
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.65

ESTIMATED PIPE DIAMETER{INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 30.65

PIPE TRAVEL TIME (MIN.) = 0.61 Tc(MIN.}) = 16.06

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 119.00 = 1895.00 FEET.
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FLOW PROCESS FROM NODE 119.00 TO NODE 119.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.493
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8629
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 2.75 SUBAREA RUNOFF (CFS) = 3.54
TOTAL AREA(ACRES) = 24.20 TOTAL RUNOFF (CFS) = 34.19
TC(MIN) = 16.06
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FLOW PROCESS FROM NODE 119.00 TO NODE 120.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>5>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1464.53 DOWNSTREAM(FEET) = 1464.28
FLOW LENGTH (FEET) = 170.00 MANNING'S N = (.012

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.74

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 34.19

PIPE TRAVEL TIME(MIN.} = 0.60 Tc(MIN.}) = 16.65

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 120.00 = 2065.00 FEET.
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FI.OW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 81

>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.465
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8625
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 2.40
TOTAL AREA(ACRES) = 26.10 TOTAL RUNOFF (CFS) = 36.59
TC(MIN) = 16.65
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<c<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM (FEET) = 1464.28 DOWNSTREAM(FEET) = 1464.02
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 42.0 INCH PIPE IS 30.6 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 4.87
ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = il
PIPE-FLOW(CFS) = 36.59
“"PIPE TRAVEL TIME (MIN.) = 0.58 Tc(MIN.) = 17.24
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 121.00 = 2235,00 FEET.
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FLOW PROCESS FROM NODE 121.00 TO NODE 121.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.441
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8621
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 6.40 SUBAREA RUNOFF (CFS) = 7.95



TOTAL AREA (ACRES) = 32.50 TOTAL RUNOFF (CFS) = 44.54
TC(MIN) = 17.24
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 31

>>>>>COMPUTE PIPE~-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1464.02 DOWNSTREAM(FEET) = 1461.69
FLOW LENGTH(FEET) = 1555.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 45.0 INCH PIPE IS 33.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.07

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 44 .54

PIPE TRAVEL TIME(MIN.) = 5.12 Tc(MIN.) = 22.35

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 3790.00 FEET,

R e L T
hLOW PROCESS FROM NODE 122,00 TO NODE 123.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 22.35
RAINFALL INTENSITY{INCH/HR) = 1.26

TOTAL STREAM AREA(ACRES) = 32.50

PEAK FLOW RATE(CFS) AT CONFLUENCE = 44.54

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFs) (MIN.) (INCH/HOUR) (ACRE)
1 39.68 15.67 1.511 27.75
2 44 .54 22.35 1.265 32.50

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
*"NUMBER (CFS) (MIN.) (INCH/HOUR)
‘ 1 70.90 15.67 1.511

2 77.76 22.35 1.265

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 77.76 Tc (MIN.) = 22.35
TOTAL AREA (ACRES) = 60.25
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 123.00 = 3790.00 FEET.
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FLOW PROCESS FROM NODE 123,00 TO NODE 123.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.265
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .,4923
SOIL CLASSIFICATION IS "B"

SUBAREA AREA (ACRES) = 1.95 SUBAREA RUNOFF (CFS) = 1.21
TOTAL AREA(ACRES) = 62,20 TOTAL RUNOFF (CFS) = 78.98
TC(MIN) = 22.35

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 62.20 TC(MIN,) = 22.35
PEAK FLOW RATE (CFS) = 78.98
#*%+ PEAK FLOW RATE TABLE **+
Q(CFS) Tc (MIN.)
1 72.47 15.67
2 78.98 22.35

YIS EEEEEEESS

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-99 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

AkA kXK K kKKK Ak Kk hd ok kkxdxk%x DESCRIPTION OF STUDY **akkkkkhkkkhhkhrhhhhkxhhnk

* FIRST INDUSTRIAL - INDIAN & NANDINA, MORENO VALLEY i
* PROPOSED CONDITION, 10-YEAR i
* NODES 200-202 L

Hh K H KA KRNI AR E A AR AR AN A AN R AR AR AN NI R AR AN A RTRARATNA R ANA AN N Kk Ak ko Ahodkokhodkdhdok ok

FILE NAME: C:\XDRIVE\3190\PR10B.DAT
TIME/DATE OF STUDY: 16:43 09/27/2013

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE({INCH) = 12.00

GDECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
2-YEAR, 1-HOUR PRECIPITATION(INCH) = 0.460

200-YEAR, 1-HOUR PRECIPITATION (INCH) = 1.200

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 10.00 1-HOUR INTENSITY (INCH/HOUR) = 0.772

SLOPE OF INTENSITY DURATION CURVE = 0.5000
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREAM ANALYSES
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
m== ==zsz== ==z===z==z== ==o==ms==zss==--oao=s 2 SOSEEES 2 SOSSS SSSSSS= SSSSs Somssos
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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XT.OW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21
»5>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
'DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH = 735.00
UPSTREAM ELEVATION = 1476.60
DOWNSTREAM ELEVATION = 1474.60
ELEVATION DIFFERENCE = 2.00
TC = 0.709*[( 735.00**3)/( 2.00)]1%*.2 = 32.393
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.051
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 2.11
TOTAL AREA(ACRES) = 3.50 TOTAL RUNOFF (CFS) = 2.11
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 52

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

LEVATION DATA: UPSTREAM (FEET) 1474 .60 DOWNSTREAM(FEET) = 1472.70
YANNEL LENGTH THRU SUBAREA(FEET) = 735.00 CHANNEL SLOPE = 0.0026
"THANNEL FLOW THRU SUBAREA(CFS) = 2.11
FLOW VELOCITY (FEET/SEC) = 0.88 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.) = 13.85 Tc (MIN.) = 46.24



t;EONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1470.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWc<<<<
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0.B80
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5354
S50IL CLASSIFICATION IS "C"
SUBAREA AREA (ACRES) = 5.90 SUBAREA RUNOFF (CFS) = 2.78
TOTAL AREA (ACRES) = 9.40 TOTAL RUNOFF(CFS) = 4.89
TC(MIN) = 46.24
END OF STUDY SUMMARY :
TOTAL AREA(ACRES) = 9.40 TC(MIN.) = 46.24
PEAK FLOW RATE (CFS) = 4.89

EE==oaax T T ==s=s==== ==z=z==========

END OF RATIONAL METHOD ANALYSIS




L e e e e e e
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-99 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/99 License ID 1435

Analysis prepared by:
it THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

kkkhhkkhhkhkkhkhkhkkhkxhkwkkwk*x DESCRIPTION OF STUDY #*kkkhkkkkkhhkdhkkrhkdhrkhrhd

* FIRST INDUSTRIAL - INDIAN & NANDINA, MORENO VALLEY =
* PROPOSED CONDITION, 10-YEAR &
* NODES 300-303 4
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FILE NAME: C:\XDRIVE\3190\PR10C.DAT
TIME/DATE OF STUDY: 15:11 09/30/2013

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
2-YEAR, 1-HOUR PRECIPITATION(INCH} = 0.460

100-YEAR, 1-HOUR PRECIPITATION({INCH) = 1.200

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 10.00 1-HOUR INTENSITY (INCH/HOUR) = 0.772

SLOPE OF INTENSITY DURATION CURVE = 0.5000
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREAM ANALYSES
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM

DEVELOPMENT IS COMMERCIAL

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

INITIAL SUBAREA FLOW-LENGTH = 385.00

UPSTREAM ELEVATION = 1464.68

DOWNSTREAM ELEVATION = 1462.74

ELEVATION DIFFERENCE = 1.94

TC = 0.303*[( 385.00%%3)/( 1.94)]**.2 = 9.447
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.946

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = ,8685

SOIL CLASSIFICATION IS "B"

SUBAREA RUNOFF (CFS) = 3.04

TOTAL AREA (ACRES) = 1.80 TOTAL RUNOFF (CFS) = 3.04
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FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 1465.93 DOWNSTREAM(FEET) = 1465.73
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 15.0 INCH PIPE IS 12.2 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 2.84




ESTIMATED PIPE DIAMETER (INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 3.04

PIPE TRAVEL TIME(MIN.) = 0.59 Tc(MIN.}) = 10.03

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 485.00 FEET.
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FLOW PROCESS FROM NODE 302.00 TO NODE 303.00 IS CODE = B1

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWe<<<<<
i
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1,888
COMMERCTAL DEVELOPMENT RUNOFF COEFFICIENT = .8679
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 1.10 SUBAREA RUNOFF (CF8) = 1.80
TOTAL AREA(ACRES) = 2.90 TOTAL RUNOFF (CFS) = 4.84
TC(MIN) = 10.03
SnssZsssmsomssssss==s Emssm=s=sssaoa =
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 2.90 TC(MIN.) = 10.03
PEAK FLOW RATE(CFS) = 4.84

P L T e e e T o T T D T s e T s e

Eu= SaEsSE==s =2 e Snos

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-99 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/99 License ID 1435

Analysis prepared by:

THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

HAk A KKK KKK KKK KA K AR kKA Ah*hkk DESCRIPTION OF STUDY **Ahkkdkhhhkkrhhhhkh ok khkddkx
* FIRST INDUSTRIAL - INDIAN & NANDINA, MORENO VALLEY *
* PROPOSED CONDITION, 100-YEAR *
* NODES 100-123 i

R R e A A R R A AR R A SRR R R

FILE NAME: C:\XDRIVE\3190\PR100A.DAT
TIME/DATE OF STUDY: 13:51 09/30/2013

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
2-YEAR, 1-HOUR PRECIPITATION (INCH) = 0.460

100-YEAR, 1-HOUR PRECIPITATION(INCH) = 1.200

COMPUTED RAINFALL INTENSITY DATA:

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

SLOPE OF INTENSITY DURATION CURVE = 0.5000
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREAM ANALYSES
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n})
L 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

3 ASSUMED INITIAL SUBAREA UNIFORM

T DEVELOPMENT IS COMMERCIAL

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

INITIAL SUBAREA FLOW-LENGTH = 620.00

UPSTREAM ELEVATION = 1474.01

DOWNSTREAM ELEVATION = 1468.58

ELEVATION DIFFERENCE = 5.43

TC = 0.,303%[( 620.00%%3)/( 5.43)]1%% .2 = 10.234
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.906

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .B8846

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 9.00

TOTAL AREA{ACRES) = 3.50 TOTAL RUNOFF (CFS) = 9.00
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 9

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

L e e T e Y

UPSTREAM NODE ELEVATION(FEET) = 1468.58

DOWNSTREAM NODE ELEVATION (FEET) = 1466.67

CHANNEL LENGTH THRU SUBAREA (FEET) = 270.00

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

“=PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0150



PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH (FEET) = 1.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.705
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8749
SOIL CLASSIFICATION IS "B“

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 17.58

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.86
AVERAGE FLOW DEPTH (FEET) = 0.50 FLOOD WIDTH(FEET) = 34.26
"y" GUTTER FLOW TRAVEL TIME(MIN.) = 1.57 Tc(MIN.) = 11.81
SUBAREA AREA (ACRES) = 7.25 SUBAREA RUNOFF (CFS} = 17.16

* RAINFALL INTENSITY IS LESS THAN AREA-AVERAGED Fp;
* IMPERVIOUS AREA USED FOR RUNOFF ESTIMATES.
TOTAL AREA (ACRES) = 10.75 PEAK FLOW RATE (CFS) = 26.16

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.56 FLOOD WIDTH(FEET) = 40.28
FLOW VELOCITY (FEET/SEC.) = 3.12 DEPTH*VELOCITY (FT*FT/SEC) = 1.75
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 890.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1463.81 DOWNSTREAM(FEET) = 1462.81
FLOW LENGTH(FEET) = 500.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.98

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 26.16

PIPE TRAVEL TIME (MIN.) = 1.67 Tc(MIN.) = 13.48

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 1390.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.532
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8737
SOIL CLASSIFICATION IS "B"
SUBRREA AREA(ACRES) = 7,85  SUBAREA RUNOFF(CFS) =  17.36
"TOTAL AREA (ACRES) = 18.60 TOTAL RUNOFF(CFS) =  43.52
TC(MIN) = 13.48
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1462.81 DOWNSTREAM(FEET} = 1461.81
FLOW LENGTH(FEET) = 500.00 MANNING'S N = 0,012

DEPTH OF FLOW IN 42.0 INCH PIPE IS 31.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.60

ESTIMATED PIPE DIAMETER (INCH)}) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 43.52

PIPE TRAVEL TIME(MIN.) = 1.49 Tc(MIN.) = 14.97

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 1890.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 81
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100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.403
EOMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8820
SBIL CLASSIFICATION IS "C"
SUBAREA AREA (ACRES) = 9.15 SUBAREA RUNOFF (CFS) = 19.39
TOTAL AREA(ACRES) = 27.75 TOTAL RUNOFF (CFS) = 62.91
TC(MIN) = 14.97
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1461.81 DOWNSTREAM(FEET) = 1461.69



FLOW LENGTH (FEET) = 60.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 48,0 INCH PIPE IS 36.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.13

ESTIMATED PIPE DIAMETER(INCH) = 48,00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 62,91

PIPE TRAVEL TIME (MIN.) = 0.16 Tc(MIN.) = 15.13

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 1950.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 123.00 IS CODE = 1

>3>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
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TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 15.13

RAINFALL INTENSITY (INCH/HR) = 2.38

TOTAL STREAM AREA (ACRES) = 27.75

PEAK FLOW RATE (CFS) AT CONFLUENCE = 62.91
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH = 500.00
UPSTREAM ELEVATION =  1474.01
DOWNSTREAM ELEVATION = 1470.71
ELEVATION DIFFERENCE = 3.30
HC = 0.303%[( 500.00%*3)/( 3.30)]**.2 = 9.937
7100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.949

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8764

SOIL CLASSIFICATION IS "B"

SUBAREA RUNOFF (CFS) = 5.69

TOTAL BREA (ACRES) = 2.20 TOTAL RUNOFF (CFS) = 5.69
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FLOW PROCESS FROM NCDE 111.00 TO NODE 111.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.949
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = ,6641
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 1.25 SUBAREA RUNOFF (CFS) = 2.45
TOTAL AREA (ACRES) = 3.45 TOTAL RUNOFF (CFS) = 8.13
TC(MIN) = 9.94
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FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 9

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
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UPSTREAM NODE ELEVATION (FEET) = 1470.71
DOWNSTREAM NODE ELEVATION (FEET) = 1469.05
CHANNEL LENGTH THRU SUBAREA (FEET) = 205,00
n{" GUTTER WIDTH (FEET) = 3.00 GUTTER HIKE (FEET) = 0.170
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0150
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.783

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8754
SOIL CLASSIFICATION IS "B"

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS)} = 12.21

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.81
AVERAGE FLOW DEPTH(FEET) = 0.45 FLOOD WIDTH(FEET} = 28.57
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 1.22 T¢(MIN.) = 11.15
SUBAREA ARER(ACRES) = 3.35 SUBAREA RUNOFF (CFS) = 8.16

* RAINFALL INTENSITY IS LESS THAN AREA-AVERAGED Fp;
* IMPERVIOUS AREA USED FOR RUNOFF ESTIMATES.
TOTAL AREA (ACRES) = 6.80 PEAK FLOW RATE (CFS) = 16.29

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.48 FLOOD WIDTH (FEET) = 32.36

FLOW VELOCITY (FEET/SEC.) = 2.96 DEPTH*VELOCITY (FT*FT/SEC) = 1.43
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 705.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 113.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1466.32 DOWNSTREAM(FEET) = 1466.06
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.93

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.29

PIPE TRAVEL TIME(MIN.) = 0.72 Tc (MIN.) = 11.87

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 113.00 = 875.00 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 113.00 IS CODE = 81
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100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.697
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8748
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF (CFS} = 6.37
"TOTAL AREA (ACRES) = 9.50 TOTAL RUNOFF (CFS) = 22.67
TC(MIN) = 11.87
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FLOW PROCESS FROM NODE 113.00 TO NODE 114.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>5>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1466.06 DOWNSTREAM(FEET) = 1465.81
FLOW LENGTH({FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.28

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 22.67

PIPE TRAVEL TIME(MIN.) = 0.66 Tc(MIN.) = 12.54

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 114.00 = 1045.00 FEET.
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FLOW PROCESS FROM NODE 114.00 TO NODE 114.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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© 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.625

éQMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8743

86IL CLASSIFICATION IS “B"

SUBAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF (CFS) = 6.20
TOTAL AREA (ACRES) = 12.20 TOTAL RUNOFF (CFS) = 28.86
TC(MIN) = 12.54
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FLOW PROCESS FROM NODE 114.00 TO NODE 115.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1465.81 DOWNSTREAM(FEET) = 1465.53
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 39.0 INCH PIPE IS 26.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.76

ESTIMATED PIPE DIAMETER{INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 28.86

PIPE TRAVEL TIME(MIN.) = 0.60 Tc (MIN.) = 13.13

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 115,00 = 1215.00 FEET.
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= FLOW PROCESS FROM NODE 115.00 TO NODE 115.00 IS CODE = 81

“100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.565

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8739

SOIL CLASSIFICATION IS "B"

SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 4.26
TOTAL AREA (ACRES) = 14.10 TOTAL RUNOFF (CFS) = 33.12

TC(MIN) = 13.13
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FLOW PROCESS FROM NODE 115.00 TO NODE 116.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1465.53 DOWNSTREAM(FEET) = 1465.30
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0,012

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.56

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 33.12

PIPE TRAVEL TIME (MIN.) = 0.62 Tc (MIN.) = 13.75

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 116.00 = 1385.00 FEET.
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FLOW PROCESS FROM NODE 116.00 TO NODE 116.00 IS CODE = 81

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.506
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8735
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF (CFS) = 5.91
TOTAL AREA (ACRES) = l6.80 TOTAL RUNOFF (CFS) = 39.03
TC(MIN) = 13.75
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FLOW PROCESS FROM NODE 116.00 TO NODE 117.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1465.30 DOWNSTREAM(FEET) = 1465.04
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.91

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 39.03

PIPE TRAVEL TIME (MIN.) = 0.58 Tc(MIN.) = 14.33

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 117.00 = 1555.00 FEET.
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FLOW PROCESS FROM NODE 117.00 TO NODE 117.00 IS CODE = 81
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.455
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8731
SOIL CLASSIFICATION IS "B"

SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 4.07
TOTAL AREA (ACRES) = 18.70 TOTAL RUNOFF (CFS) = 43,11
TC(MIN) = 14.33
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FLOW PROCESS FROM NODE 117.00 TO NODE 118.00 IS CODE = 31

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

P — PR R p——— — = R ——— PR —

ELEVATION DATA: UPSTREAM(FEET) = 1465.04 DOWNSTREAM(FEET) = 1464.79
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 45.0 INCH PIPE IS 32.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.00

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 43.11

PIPE TRAVEL TIME(MIN.) = 0.57 Tc(MIN.) = 14.90

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 118.00 = 1725.00 FEET.

B
FLOW PROCESS FROM NODE 118.00 TO NODE 118.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.408
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8727
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 2.75 SUBAREA RUNOFF (CFS) = 5.78
TOTAL AREA (ACRES) = 21.45 TOTAL RUNOFF (CFS) = 48.89




TC(MIN) = 14.90
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FLOW PROCESS FROM NODE 118.00 TO NODE 119.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1464.79 DOWNSTREAM(FEET) = 1464.53
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 45.0 INCH PIPE IS 36.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.15

ESTIMATED PIPE DIAMETER (INCH) = 45.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 48.89

PIPE TRAVEL TIME (MIN.) = 0.55 Tc(MIN.}) = 15.45

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 119.00 = 1895.00 FEET.
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FLOW PROCESS FROM NODE 119.00 TO NODE 119.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.365
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8724
SOIL CLASSIFICATION IS "B"
SUBAREAR AREA (ACRES) = 2.75 SUBAREA RUNOFF (CFS) = 5.67
TOTAL AREA(ACRES) = 24.20 TOTAL RUNOFF (CFS) = 54.56
TC(MIN) = 15.45
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FLOW PROCESS FROM NODE 119.00 TO NODE 120.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1464.53 DOWNSTREAM(FEET) = 1464.28
FLOW LENGTH (FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 48.0 INCH PIPE IS 36.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.26

ESTIMATED PIPE DIAMETER (INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 54.56

“"PIPE TRAVEL TIME(MIN.) = 0.54 Tc{MIN.) = 15.99

TONGEST FLOWPATH FROM NODE 110.00 TO NODE 120.00 = 2065.00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.325
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8720
SOIL CLASSIFICATION IS "B"

SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 3.85
TOTAL AREA (ACRES) = 26.10 TOTAL RUNOFF (CFS) = 58.41
TC(MIN) = 15.99
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1464.28 DOWNSTREAM(FEET) = 1464.02
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 48.0 INCH PIPE IS 38.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.38

FSTIMATED PIPE DIAMETER (INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 58.41

PIPE TRAVEL TIME(MIN.) = 0.53 Tc(MIN.) = 16.51

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 121.00 = 2235.00 FEET.
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FLOW PROCESS FROM NODE 121.00 TO NODE 121.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.287

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = ,8717

SOIL CLASSIFICATION IS "B"

SUBAREA AREA (ACRES) = 6.40 SUBAREA RUNOFF (CFS) = 12.76




TOTAL AREA(ACRES) = 32.50 TOTAL RUNOFF(CFS) =  71.17

TC(MIN) = 16.51
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 31

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

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1464.02 DOWNSTREAM(FEET) = 1461.69
FLOW LENGTH (FEET) = 1555.00 MANNING'S N = 0,012

DEPTH OF FLOW IN 54,0 INCH PIPE IS 39.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.71

ESTIMATED PIPE DIAMETER (INCH) = 54.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 71.17

PIPE TRAVEL TIME(MIN.) = 4.54 Tc{MIN.) = 21.05

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 3790.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 21.05

RAINFALL INTENSITY(INCH/HR) = 2.03

TOTAL STREAM AREA (ACRES)} = 32.50

PEAK FLOW RATE (CFS) AT CONFLUENCE = 71.17

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 62.91 15.13 2.390 27.75
2 71.17 21.05 2.026 32.50

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFs) (MIN.) (INCH/HOUR)
1 114.06 15.13 2.390
2 124.50 21.05 2.026

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

-PEAK FLOW RATE (CFS) = 124.50 Tc(MIN.) = 21.05
TOTAL AREA (ACRES) = 60.25
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 123.00 = 3790.00 FEET.

“

***‘;‘Y****it*********************ttt**‘k*************t****ﬁ‘k*************tt*t**

FLOW PROCESS FROM NODE 123.00 TO NODE 123.00 IS CODE = 81

EEEsSsSSESES e sr—EorEEaDnSESESSSSSSSSREES MR

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.026
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5932
SOIL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 1.95 SUBAREA RUNOFF (CFS) = 2.34
TOTAL AREA (ACRES) = 62.20 TOTAL RUNOFF (CFS) = 126.85
TC(MIN) = 21.05

EEETsETEEEEREESSESSsESsSSSssoss:

END OF STUDY SUMMARY:

T EEEEEEEEEEESREREsESSSSSSSsSsss=s=S

TOTAL AREA (ACRES) = 62.20 TC(MIN.) = 21.05
PEAK FLOW RATE (CFS) = 126.85
*x+% DEAK FLOW RATE TABLE *¥*
Q(CFS) Tc {MIN.}
1 116.97 15.13
2 126.85 21.05

Y et ot o ot e

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-99 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

KRK KKK KK KK KKK KA RRK A A X*%% DESCRIPTION OF STUDY **A AKX A AKX A A KRN A KK XA XA KRR KK

* 'iRST INDUSTRIAL - INDIAN & NANDINA, MORENO VALLEY &
* ."'OPOSED CONDITION, 100-YEAR L1
* NCDES 200-202 &

KKK AN K Ik h kA ko kA Ik kA kA Ak ko kA bk k ke kkkhkk kX kA Ak Ak AT Ak d kb &k

FILE NAME: C:\XDRIVE\3190\PR100B.DAT
TIME/DATE OF STUDY: 16:36 09/27/2013

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
2-YEAR, 1-HOUR PRECIPITATION(INCH) = 0.460

100-YEAR, 1-HOUR PRECIPITATION(INCH) = 1.200

COMPUTED RAINFALL INTENSITY DATA:

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

SLOPE OF INTENSITY DURATION CURVE = 0.5000
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREAM ANALYSES
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET~CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
" WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
N (FT) (FT) SIDE / SIDE/ WAY (FT} (FT) (FT) (FT) (n)
1' 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0,0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

e R R R R R R R R SRS R RS SRS SR s it e sl ol sl

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH = 735.00
UPSTREAM ELEVATION = 1476.60
DOWNSTREAM ELEVATION = 1474.60

“LEVATION DIFFERENCE = 2.00

g = 0.709*[{ 735.00%*3)/( 2.00)]**.2 = 32.393

00 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.633

& IL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 3.76

TOTAL AREA (ACRES) = 3.50 TOTAL RUNOFF (CFS) = 3.76

K E AR R AR KT AT AN IR AR KRR NIk kA A KA h I AR AN I AN IR Ak r kA ko hhh ok kkkk ok d A d kv dkoh

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 52

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

RSO EOESEESNESESEEEE sEsSsussens sosossmssemae

ELEVATION DATA: UPSTREAM(FEET) = 1474.60 DOWNSTREAM (FEET) = 1472.70
CHANNEL LENGTH THRU SUBAREA (FEET) = 735.00 CHANNEL SLOPE = 0.0026
CHANNEL FLOW THRU SUBAREA (CFS) = 3.76

FLOW VELOCITY (FEET/SEC) = 1.00 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.) = 12.20 Tc (MIN.) = 44.59



LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1470.00 FEET.

e R P T Sy

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS5 CODE = 81
>»>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
L2 = = F s s o b d 3 D1 ot 3-d. 0 2 3 3 R R i T S - i fos - S d-f E-g i it i P -t t-f- i i R i i iiifisgirititoiyoc it doid
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.392
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6292
S0IL CLASSIFICATION IS "CY
SUBAREA AREA (ACRES) = 5.90 SUBAREA RUNOFF (CFS) = 5.17
TOTAL AREA (ACRES) = 9.40  TOTAL RUNOFF(CFS) = 8.93
TZ(MIN) = 44.59

2ID OF STUDY SUMMARY:

EmramE=== O T T T T T T T Y T e

TUTAL AREA (ACRES) = 9.40 TC(MIN.) = 44,59
PEAK FLOW RATE (CFS) = B.93

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-99 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/99 License ID 1435

Analysis prepared by:

THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

hkkk kR AN KA KR TRk hkkwkkk** DESCRIPTION OF STUDY *khkwdhhkhkkhkhhhkhhhkhhhkkdhk

* FIRST INDUSTRIAL - INDIAN & NANDINA, MORENO VALLEY *
* PROPOSED CONDITION, 100-YEAR =
* NODES 300-303 L

LR R RS R R R R A e e R A A R A R R R A )

FILE NAME: C:\XDRIVE\3190\PR100C.DAT
TIME/DATE OF STUDY: 15:13 09/30/2013

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
2-YEAR, 1-HOUR PRECIPITATION(INCH) = 0.460

100-YEAR, 1-HOUR PRECIPITATION(INCH) = 1.200

COMPUTED RAINFALL INTENSITY DATA:

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

SLOPE OF INTENSITY DURATION CURVE = 0.5000

J2COFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS

FOR ALL DOWNSTREAM ANALYSES

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARRK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

R R R e R R AR RS RS SRR SRR RSttt el l ]

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
sI DEVELOPMENT IS COMMERCIAL
R = K+ [ (LENGTH**3) / (ELEVATION CHANGE)]**.2
INITIAL SUBAREA FLOW-LENGTH = 385.00
UPSTREAM ELEVATION = 1464.68
DOWNSTREAM ELEVATION =  1462.74
ELEVATION DIFFERENCE = 1.94
TC = 0.303*[( 385,00*%*3)/( 1.94)]**.2 = 9.447
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.024
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .B8768
SOIL CLASSIFICATION IS "B"
SUBAREA RUNOFF (CFS) = 4.77
. TOTAL AREA (ACRES) = 1.80 TOTAL RUNOFF (CFS) = 4.77

L e R R R e S s S R e s sE Rl

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 31

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

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM{FEET) = 1465.93 DOWNSTREAM(FEET) = 1465.73
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.20




ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMEBER OF PIPES = 1
PIPE-FLOW (CFS) = 4.77

PIPE TRAVEL TIME(MIN.) = 0.52 Tc(MIN.) = 9.97

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 =  485.00 FEET.

LA R AR T AR TR EARERN T AR A AR A A AR ERAR AN AR RRARAR AR AR AR AR A AR R R AR AR d R

FI.OW PROCESS FROM NODE 302.00 TO NODE 303.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
= === i 2 § & 3 5.3 = 4. B2 3 2 3 3.2} 2 R 3 3 8.8 - % 8 P -+ -8 & f = 2 r -3 2 3 2 3
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2,944
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8764
S501IL CLASSIFICATION IS "B"
SUBAREA AREA (ACRES) = 1.10 SUBAREA RUNOFF (CFS) = 2.84
TOTAL AREA(ACRES) = 2.90 TOTAL RUNOFF (CFS) = 7.61
TC(MIN) = 9,97
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 2,90 TC(MIN.) = 9.97
PEAK FLOW RATE (CFS) = 7.61

EE SRS R R e e L EE R e T S b

END OF RATIONAL METHOD ANALYSIS



APPENDIX D

DETENTION CALCULATIONS



FIRST INDUSTRIAL - INDIAN & NANDINA, MORENO VALLEY

NORTHERLY TRUCK YARD
Elevation Depth Area Volume 2. Volume 2 Volume Q
(feet) (sq. ft.) (c.f.) (c.f) (ac-ft) (cfs)
1469.05 0.00 0
487 487 0.01 21.7
1469.20 0.15 6492
4310 4797 0.11 22.2
1469.40 0.35 36610
13093 17890 0.41 22.8
¢ 1469.60 0.55 94320 &(0 \LT)
bl % 26391 44281 1.02 23.3 2, S cFS
» 0 &6 1469.80 0.75 169588 «— 2%.
\X\O — 36632 80913 1.86 23.9
1470.00 0.95 196736
42306 123220 2.83 24.4
1470.20 1.15 226326
47460 170680 3.92 24.9
1470.40 1.35 248274
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3190N1HR.out

FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 09/30/13

3190 INDIAN & NANDINA
NORTHERLY TRUCK YARD
100 YR 1 HR

Program License Serial Number 6061

dkkFkhkkhkkkkkkkkxkrk HYDROGRAPH INFORMATION **#*&kkhkdkhkdhhhdhhrsdxn

From study/file name: 3190N1100.rte

Fkhkkhkhhkhkkhkhkhkkkkdhkhhk ¥k * *JYDROGRAPH DATA***k*x*xkhkkkhkkkhhkhxkhhhhhhs &

Number of intervals = 12

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 136.494 (CFS)
Total volume = 3.159 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

hhhkhk ok kkkhr ok kkh kI b A F T AT AT AR I I Ak hh kT Ik kT h b r ok hrkhhrrk Ik kA dFh Aok Hk ko

B B L S R m i o o o I o
Process from Point/Station 121.000 to Point/Station 121.000
***+* RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data
Total number of inflow hydrograph intervals = 12
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:

Basin Depth Storage Outflow (8-0*dt/2) {S+0*dt/2)

(Ft.) (Ac.Ft) (CES) (Ac.Ft) {Ac.Ft)
0.000 0.000 0.000 0.000 0.000
0.150 0.010 21.700 -0.065 0.085
0.350 0.110 22.200 0.034 0.186
0.550 0.410 22.800 0.331 0.489
0.750 1.020 23.300 0.940 1.100
0.950 1.860 23.900 1.778 1.942
1.150 2.830 24.400 2.746 2.914
1.350 3.920 24.900 3.834 4.006

Graph values: 'I'= unit inflow; 'O'=outflow at time shown

Time Inflow Outflow Storage Depth
(Hours) (CFS) (CFS) (Ac.Ft) .0 34.1 68.25 102.37 136.49 (Ft.)
0.083 18.66 16.46 0.008 | OI | | | | 0.11
0.167 19.14 20.76 0.010 | 0 | | | | 0.14
0.250 22.45 20.82 0.010 | or | | | | 0.14
0.333 22.45 21.74 0.018 | o | | | | 0.17
0.417 26.24 21.83 0.035 | o1 | | | | 0.20
0.500 29.55 22.03 0.076 | oI | | | I 0.28
0.583 33.81 22.26 0.142 | O 11 | | | 0.37
0.667 39.49 22.46 0.240 | o 11 | | | 0.44
0.750 56.99 22.81 0.417 | o | I | | | 0.55
0.833 136.49 23.22 0.925 | o | | | Iy 0.72
0.917 30.97 23.53 1.340 | 0 1} | | | 0.83
1.000 22.45 23.54 1.362 | (O | | | | 0.83
1.083 0.00 23.48 1.277 I o | | | | 0.81
1.167 0.00 23.37 1.116 I o | | | | 0.77
1.250 0.00 23.25 0.956 I o | | | | 0.73
1.333 0.00 23.12 0.796 I o | | | | 0.68
1.417 0.00 22.99 0.637 1 o | | | | 0.62
1.500 0.00 22.86 0.479 I o | | | I 0.57
1.583 0.00 22.63 0.323 I o | | | | 0.49
1.667 0.00 22.32 0.168 I o | | | | 0.39
1.750 0.00 21.73 0.01le I o | | | | 0.16
1.833 0.00 0.00 0.000 © | | | | 0.00
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Khhkhhhkkhhkhhkkkkkkrkkkx*kkk* JYDROGRAPH DATA* * %k ks %k kkk ok Kk sk kk ok dkkohok k&

Number of intervals = 22

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 23.544 (CFS)
Total volume = 3.218 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

Tk kk kA Rk kk kR kkkkkhhhkkkhkh kA KRk kd kR I h kA h b h A Ak hh ko k ok hdkkkhkhok ok ok ok ok ok *ok ok ok
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3190N3HR.out

FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 09/30/13

3190 INDIAN & NANDINA
NORTHERLY TRUCK YARD
100 YR 3 HR

Program License Serial Number 6061

Fhkkkdkkkkkkkkkkkkrk*** HYDROGRAPH INFORMATION ****kkkhhkhhkhhhkrkhkrrx

From study/file name: 3190N3100.rte

hhk Kk kK kkhhhhk kK hkhhk*k***k kX HYDROGRAPH DATA***¥*khkkkkhhkkkkrrkkkkkkk k&

Number of intervals = 36

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 60.237 (CFS)
Total volume = 4,861 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

)

B L O e a a O I S S SRS A
Process from Point/Station 121.000 to Point/Station 121.000
*+*%% RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data
Total number of inflow hydrograph intervals = 36
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:

Basin Depth Storage Outflow {S-0*dt/2) (S+0*dt/2)
(Ft.) (Ac.Ft) (CFS) {Ac.Ft) {Ac.Ft)
0.000 0.000 0.000 0.000 0.000
0.150 0.010 21.700 ~0.065 0.085
0.350 0.110 22.200 0.034 0.186
0.550 0.410 22.800 0.331 0.489
0.750 1.020 23.300 0.940 1.100
0.950 1.860 23.900 1.778 1.942
1.150 2.830 24.400 2.746 2.914
1.350 3.920 24.900 3.834 4.006

Graph values: 'I'= unit inflow; 'O'=outflow at time shown
Time Inflow Outflow Storage Depth
(Hours) (CFS) (CFS) (Ac.Ft) .0 15,1 30.12 45.18 60.24 (Ft.)
0.083 8.53 7.52 0.003 | oI | | | | 0.05
0.167 8.53 9.30 0,004 | 0 } | | | 0.06
0.250 7.03 6.62 0,003 | © | | | | 0.05
0.333 10.03 9.89 0.005 | o | I | | 0.07
0.417 10.03 10.06 0.005 | o | | | | 0.07
0.500 12.28 11.99 0.006 | o | | | | 0.08
0.583 '10.03 10.52 0.005 | o | I | | 0.07
0.667 12.28 11.64 0.005 | o | I | | 0.08
0.750 12,28 12.76 0.006 | (o | | | 0.09
0.833 10.03 9.92 0.005 | o | | | | 0.07
0.917 10.78 10.77 0.005 | o | | | | 0.07
1.000 12,28 1211 0.006 | (el | | | 0.08
1.083 15.28 15.05 0.007 | o2 8 | | | 0.10
1.167 15,28 15.45 0.007 | 0 I | | 0.11
1.250 15.28 15.15 0.007 | ¢} | | | 0.10
1.333 13.78 14.05 0.006 | o] | | | 0.10
1.417 18.27 17.53 0,008 | 10 | | | 0.12
1.500 19.02 19.50 0.008 | | O | | | 0.13
1.583 16.77 16.67 0.008 | o] | | | 0.12
1.667 19.02 18.83 0.009 | 1 0 | | | 0.13
1.750 23.52 21.73 0.015 | | OI | | | 0.16
1.833 22.02 21.76 0.023 | | O | | | 0.18
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1.917 20.52 21.75 0.019 | | IO | | | 0.17
2,000 21.27 21.72 0.013 | | © | | | 0.16
2.083 22,02 21.71 0.013 | | © | | | 0.16
2.167 30.26 21.86 0.043 | | o I I | 0.z22
2.250 36.26 22.22 0.120 | | © | I | | 0.36
2,333 25.02 22.4 0.178 | I o1 | | | 0.40
2.417 49.75 22.54 0.281 | | © | | I | 0.46
2,500 53.49 22.86 0.480 | | ] | | I | 0.57
2.583 60,24 23.05 0.713 | | 0 | | 1] 0.65
2.667 43.00 23.21 0.910 | | 0 | I | 0.71
2.750 13.78 23.24 0.945 | 1| 0 | | | 0.73
2.833 12.28 23.18 0.875 | I ] | | | 0.70
2,917 12.28 23.12 0D.800 | | (] | | | 0.68
3.000 3.29 23.03 0.695 |1 | ] | | I 0.64
3.083 0.00 22.91 0.548 I | (¢] | | | 0.60
3.187 0.00 22.76 0.391 I | (] | | | 0.54
3.250 0.00 22.45 0.235 1 | © | I | 0.43
3.333 0.00 22.06 0.082 1 | O | | | 0.29
3.417 0.00 1.48 0.001 © | | | | 0.01
3.500 0.00 0.00 0.000 © | | | | °.00
tottoiicooatiitac-ﬂoo-&tooiaiaﬂlfnnogmp“ m’rﬁi*1ci-l»‘llltl*lil**ll**ll*l

Number of intervals = a2

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 23,239 (CES)

Total volume = 4,865 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0,000 0.000 0.000 0.000 0,000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

L el L R e e e A R e R R R RS
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3190N6HR.out

FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c¢) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 09/30/13

3190 INDIAN & NANDINA
NORTHERLY TRUCK YARD
100 YR 6 HR

Program License Serial Number 6061

khkrkkxkkkrkkkxkkhkr*xk*x%k HYDROGRAPH INFORMATION *****hkhxhrkkhhhrrrrrkxkh

From study/file name: 3190N6100.rte

dhkhkkkhkkhkkhhxkhkhkkdxkrrkx*** JYDROGRAPH DATA*****F*rhkxkkkhhhkkrkkhhhdhdrokk

Number of intervals = 72

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 54,008 (CFS)
Total volume = 6.191 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream S
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

Tk hkhkkkhhkkkhhhhhk kA kA kA kR kF kA A Ak Ak bk Ak hhhhhhkhkFkhkhkkkkkhhkxkh k& W

B T O e o T o e (o A A S S R
Process from Point/Station 121.000 to Point/Station 121.000
***% RETARDING BASIN ROUTING ***+*

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 72
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.}

Initial basin depth = 0.00 (Ft.)
Initial basin storage 0.00 (Ac.Ft)
Initial basin outflow 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:

Basin Depth Storage Outflow (S-0*dt/2) (S+0*dt/2)

(Ft.) (Ac.Ft) {CFS) (Ac.Ft) (Ac.Ft)

0.000 0.000 0.000 0.000 0.000

0.150 0.010 21.700 -0.065 0.085

0.350 0.110 22.200 0.034 0.186

0.550 0.410 22.800 0.331 0.489

0.750 1.020 23.300 0.940 1.100

0.950 1.860 23.900 1.778 1.942

1.150 2.830 24.400 2.746 2.914

1,350 3.920 24.900 3.834 4.006

Hydrograph Detention Basin Routing
Graph values: 'I'= unit inflow; 'O'=outflow at time shown

Time Inflow Outflow Storage Depth
{Hours) (CFS) (CFS) (Ac.Ft) .0 1345 27.00 40.51 54.01 (Ft.)
0.083 3. 2 3.28 0.002 |OI | | | | 0.02
0.167 4.71 4.92 0.002 | © | | | | 0.03
0.250 4.71 4.54 0.002 | O | | [ | 0.03
0.333 4.71 4.83 0.002 | O | | | | 0.03
0.417 4,71 4.61 0.002 | © | | | | 0.03
0.500 5.69 5.65 0.003 | © | | | | 0.04
0.583 5.69 5.72 0.003 | O | | | | 0.04
0.667 5.69 5.67 0.003 | O | | | | 0.04
0.750 5.69 5.71 0.003 | © | | | | 0.04
0.833 5.69 5.68 0.003 | O | [ | | 0.04
0.917 5.69 5.70 0.003 | O | | | | 0.04
1.000 6.68 6.55 0.003 | O | | | | 0.05
1.083 6.68 6.77 0.003 | IO | | | | 0.05
1.167 6.68 6.60 0.003 | ©O | | | | 0.05
14250 6.68 6.73 0.003 | © | | | | 0.05
15333 6.68 6.64 0.003 | O | | | | 0.05
1.417 6.68 6.71 0.003 | © I [ | | 0.05
1.500 6.68 6.65 0.003 | © I [ | | 0.05
1.583 6.68 6.70 0.003 | © | | | | 0.05
1.667 6.68 6.66 0.003 | O | | | | 0.05
1.750 6.68 6.69 0.003 | © | | | | 0.05
1.833 6.68 6.67 0.003 | © | | I | 0.05
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1.917 6.68 6.68 0.003 | © | | | | 0.05
2,000 7.66 7.54 0.003 | 0 | | | | 0.05
2,083 6.68 6.89 0.003 | 10 ] | | | 0.05
2.167 7.66 7.39 0.003 | 0 [ | | | 0.05
2,250 7.66 7.87 0.004 | o 1 | I | 0.05
2,333 7.66 7.50 0.003 | o] | | | | 0.05
2,417 7.66 7.79 0.004 | [e] | | [ | 0.05
<500 7.66 T3 0.003 | 4] I | | | 0.05
2.583 7.66 T.74 0.004 | Q 1 | | | 0.05
2.667 7.66 7.61 0.004 | 0 | | | | 0.05
2.750 B.65 8.58 0.004 | o | | | | 0.06
2.833 8.65 8.71 0.004 | 0 1 | | | 0.06
2.917 8.65 8.61 0.004 | o | | | | 0.06
3.000 8.65 8.68 0.004 | o | | | | 0.06
3.083 8.65 B.62 0.004 | o | | | | 0.06
3.167 a.64 9.54 0.004 | o | | | | 0.07
3.250 9.64 9.71 0.004 | o | | | | 0.07
3.333 9.64 9.58 0.004 | o | | | | 0.07
3.417 10.62 10.55 0.005 | 0| | | | 0.07
3.500 11.61 11.55 0.005 | 0 | | | | 0.08
3.583 12.59 12.52 0.006 | 0l | | | 0.09
3.667 12.59 12,65 0.006 | 0l | | | 0.09
3.750 13.58 13.42 0.006 | o1 | | | 0.09
3.833 13,58 13.70 0.006 | 0 | | | 0.09
3,917 14.57 14.386 0.007 | Q | | I 0.10
4.000 14.57 14.73 0.007 | [¢] | | | 0.10
4.083 15.55 15.31 0.007 1 10 | | | 0.11
4.167 16.54 16.60 0.008 | 10 | | | 0.11
4.250 17.52 17.36 0.008 | | © | | | 0.12
4.333 18.51 18.52 0.009 | | © | | | 0.13
4.417 19.50 19.37 0.009 | | © | | | 0.13
4.500 19.50 19.59 0.009 | | © | | | 0.14
4.583 20.48 20.29 0.009 | | o] | | | 0.14
4.667 21.47 21.50 o.010 | | (] | | | 0.15
4.750 22.45 21.7M 0.012 | | or | | | 0.15
£.833 22,45 21.7 0.017 | | 01 | | | 0.16
4917 23.44 21.78 0.026 | | o1 | | | 0.18
£.000 24,43 21.85 0.040 | | 01| | | 0.21
5.083 29,36 22.02 0.074 | | 0o |I | | 0.28
5.167 34,29 22.26 0.141 | | o | I | | 0.37
5.250 37.24 22.45 0.233 | | o | I | 0.43
5.333 40,20 22.87 0.345 | | 0 | Tl | 0.51
5.417 45.13 22.86 0.482 | | 0o | | I | 0.57
5.500 54.01 23.01 0.665 | | o 1 | I 0.63
5.583 17.52 23.08 0.753 | 1 o | | | 0.66
5.667 7.66 23.02 0.681 | 1 | o | | | 0.64
5,750 4,71 22,93 0.565 | 1 | o | | | 0.60
5.833 3.72 22.82 0.437 | 1 | o | | | 0.56
5.917 1.75 22.58 0.29% |1 | 0 | | | 0.48
6.000 0.76 22.29 0.153 1 | (S | | 0.38
6.083 0.00 20.27 0.009 1 | 0 | | | 0.14
6.167 0.00 0.00 0.000 0O | | | | 0.00
Wk kR R R R A ek e e HYDROGRAPH DATA*M&AN bbb Wah bbb b ddddbdid

Number of intervals = 74

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 23.081 (CFS)

Total volume = 6.251 (Ac.Ft}

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

LR L R e R R R A e e e R R R R
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FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 09/30/13

3190 INDIAN & NANDINA
NORTHERLY TRUCK YARD
100 YR 24 HR

Ihkwhkkhkkkkhkkkkkxkxx HYDROGRAPH INFORMATION *****dxkhsrkrkhhhkkdkhrss

From study/file name: 3190N24100.rte

FEHkkkhkhkkhkkhkhkkhhhrkhkx**x ¥ X JYDROGRAPH DATA*****hxFkhrhkkhkkhkkhkkhhFh ks

Number of intervals = 288

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 19.079 (CFS)
Total volume = 10.057 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 Q0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

Ak hkhhkhkhhkhkxdhhd kA kA h bk kkrhhkrdk Ak Ak Ak kA h A F Ak khhkh bk hrhkhkkhrdkdkkhk

B o A L I I L I B B I B o ot
Process from Point/Station 121.000 to Point/Station 121,000
*%%% RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 288
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = .00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:

Basin Depth Storage Outflow {S-0*dt/2) (8+0*dt/2)

(Ft.) (Ac.Ft) (CFS) (Ac.Ft) (Ac.Ft)

0.000 0.000 0.000 0.000 0.000

0.150 0.010 21.700 -0.065 0.085

0.350 0.110 22.200 0.034 0.186

0.550 0.410 22.800 0.331 0.489

0.750 1.020 23.300 0.940 1.100

0.950 1.860 23.900 1.778 1.942

1.150 2.830 24.400 2,746 2.914

1.350 3.920 24.900 3.834 4.006

Hydrograph Detention Basin Routing
Graph values: 'I'= unit inflow; 'O'=outflow at time shown

Time Inflow Outflow Storage Depth
(Hours) (CFS) (CFS) (Ac.Ft) .0 4.8 9.54 14.31 19.08 (Ft.)
0.083 1.06 0.94 0.000 |O | | | I 0.01
0.167 1.06 1.16 0.001 (O | | | I 0.01
0.250 1.06 0.99 0.000 |O | | | | 0.01
0.333 1.60 1.59 0.001 | O | | | | 0.01
0.417 1.60 1.60 0.001 | O | | | | 0.01
0,500 1.60 hei59; 0.001 | © | | | | 0.01
0.583 1.60 1.60 0.001 | O | | | | 0.01
0.667 1.60 1.60 0.001 | O | | | | 0.01
0.750 1.60 1.60 0.001 | O | [ | | 0.01
0.833 0.29 0.45 0.000 O | | | | 0.00
0.917 0.30 0.19 0.000 O | | | [ 0.00
1.000 0.31 0.40 0.000 O | | | | 0.00
1.083 1.60 1.38 0.001 | O | | | | 0.01
1.167 1.60 1.77 0.001 | O | | | | 0.01
1.250 1.60 1.47 0.001 | O | | | | 0.01
1.333 1.60 1.70 0.001 | © | | | | 0.01
1.417 1.60 1.52 0.001 | O | | | | 0.01
1.500 1.60 1.65 0.001 | O | | | | 0.01
1.583 1.60 1.55 0.001 | O | | | | 0.01
1.667 1.60 1.63 0.001 | © | | | | 0.01
1.750 1.60 1.57 0.001 | O | | | | 0.01
1.833 0.39 0.55 0.000 © | I | | 0.00
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.917 0.40 0.27 0.000 © | | | | 0.00
.000 0.41 0.50 0.000 ©O | | | | 0.00
.083 0.42 0.34 0.000 © | | | | 0.00
167 0.42 0.48 0.000 © | | ! | 0.00
.250 0.43 0.39 0.000 © | | | | 0.00
.333 0.44 0.47 0.000 © | | | | 0.00
L4117 0.45 0.42 0.000 O | | | | 0,00
.500 0.45 0.47 0.000 © | | | | 0.00
.583 1.05 0.97 0.000 (O | | | | 0.01
.667 1.06 1.13 0.001 10 | | | | 0.01
.750 1.07 1.02 0.000 10O | | | | 0.01
.833 1.08 1.11 0.001 |0 | | | I 0.01
.917 1.09 1.06 0.000 |0 | | | I 0.01
.000 1.09 1.11 0.001 |0 | | | I 0.01
.083 1.10 1.08 0.000 |0 | | | | 0.01
.167 1.11 1.12 0.001 |0 | | | | 0.01
.250 1.12 1.11 0.001 |O | | | | 0.01
.333 1.12 1.13 0.001 |0 | | | | 0.01
.417 1.13 1.13 0.001 |0 | | | | 0.01
.500 1.14 1.14 0.001 |O | | | | 0.01
.583 1.15 1.14 0.001 |0 | ! | | 0.01
667 1.15 1.16 0.001 |0 I | | | 0.01
.750 1.16 1.16 0.001 |0 | | | | 0.01
.833 1.76 1.69 0.001 | © | | | | 0.01
.917 1.77 1.82 0.001 | IO | | | | 0.01
.000 1.78 1.74 0.001 | O I | | | 0.01
.083 1.78 1.81 0.001 | IO | | | | 0.01
.167 1.79 1.77 0.001 | o1 | | I | 0.01
.250 1.80 1.82 0.001 | © | | I | 0.01
.333 2.40 2.31 0.001 | oI | I | I 0.02
.417 2.41 2.47 0.001 | o) | | | | 0.02
.500 2.41 2.36 0.001 | oI | I | | 0.02
.583 2.42 2.46 0.001 | 0 ! | | | 0.02
. 667 2.43 2.40 0.001 | 0 | | | | 0.02
.750 2.43 2.46 0.001 | 0 | | | | 0.02
.833 3.03 2.95 0.001 | oI | | | | 0.02
.917 3.04 3.11 0.001 | o | | | | 0.02
.000 3.05 3.00 0.001 | o | | | | 0.02
.083 1.87 2.05 0.001 | © | | | | 0.01
.167 1.88 1.74 0.001 | oI | | | | 0.01
.250 1.89 1.99 0.001 | © | | | | 0.01
.333 2.49 2.34 0.001 | oI | | | | 0.02
.417 2.49 2.61 0.001 | O | | | | 0.02
.500 2.50 2.41 0.001 | o | | | I 0.02
.583 3.10 3.10 0.001 | o | | | I 0.02
.667 3.11 3.11 0.001 | o | | 1 | 0.02
.750 3.11 811 0.001 | o | | | I 0.02
.833 3.12 3.12 0.001 | o | | | | 0.02
.917 3.13 3.13 0.001 | o | j | | 0.02
1000 3.14 3.14 0.001 | o | | | | 0.02
.083 3.73 3.66 0.002 | o | | | [ 0.03
:167 3.74 3.79 0.002 | 0 | | | | 0.03
.250 3.75 3]l 0.002 | o | | | | 0.03
.333 3.76 3.79 0.002 | o | | | | 0.03
.417 3.76 3.74 0.002 | o | | I | 0.03
.500 3.77 3.79 0.002 | 0 | | | | 0.03
.583 4.37 4.28 0.002 | ol | | | 0.03
667 4.37 4.44 0.002 | ol | | 1 0.03
.750 4.38 4.33 0.002 | ol | | | 0.03
.833 4.39 4.43 0.002 | o] | | | 0.03
.917 4.40 4.37 0.002 | ol | | | 0.03
.000 4.40 4,42 0.002 | o} | | | 0.03
.083 4.41 4.39 0.002 | ol | | I 0.03
.167 4.42 4.43 0.002 | ol | | | 0.03
.250 4.42 4.41 0.002 | ol | | I 0.03
333 5.02 4,96 0.002 | 0 | | | 0.03
.417 5.03 5.08 0.002 | 0 | | | 0.04
.500 5.04 5.00 0.002 | 0 | | | 0.03
.583 5.63 5.59 0.003 | |0 | [ | 0.04
.667 5.64 5.67 0.003 | 10 | | | 0.04
.750 5.65 5.62 0.003 | |10 | | | 0.04
.B33 6.25 6.19 0.003 | | O | | | 0.04
.917 6.25 6.29 0.003 | Il o | | | 0.04
.000 6.26 6.23 0.003 | | O | | | 0.04
083 7.45 7.33 0.003 | | o] | | | 0.05
.167 7.46 7.54 0.003 | | o | | | 0.05
.250 7.46 7.39 0.003 | Il o | | | 0.05
.333 7.47 7.52 0.003 | 1 © | | | 0.05
1417 7.48 7.43 0.003 | | 0 | | | 0.05
.500 7.48 7.51 0.003 | | 0 | | | 0.05
.583 8.08 7.99 0.004 | | o | | | 0.06
.667 8.09 8.16 0.004 | I o | | | 0.06
.750 8.09 8.04 0.004 | | o | | | 0.06
.833 8.69 8.66 0.004 | | 0| | | 0.06
.917 8.70 8.72 0.004 | | o | | | 0,06
.000 8.70 8.69 0.004 | | o | | | 0.06
.083 9.89 9.717 0.005 | | 0 | | 0,07
.167 9,90 10.00 0.005 | | 0 | : 0.07
.250 9.91 9.83 0.005 | | o] | i 0.07
.333 10.50  10.49 0.005 | | |0 I | 0,07
.417  10.51  10.52 0.005 | | |0 | | 0.07
.500 10.52  10.51 0.005 | | |10 | | 0.07
.583  11.12  11.05 0.005 | | | 0 | | 0.08
.667  11.12 11.17 0.005 | | | 0 | | 0.08
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21.583
. 667
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.583 2.15 2.13 0.001 | © | | | | 0.01
.667 2,15 2.17 0.001 | © | | | | 0.01
.750 2.16 2.15 0.001 | © | | | | 0.01
.833 1.57 1.65 0.001 ] O | | | | 0.01
. 917 1.58 152 0.001 | O | | | | 0.01
.000 1.58 1.62 0.001 ] O | | | | 0.01
.083 1.58 1555 0.001 1 O | | | | 0.01
167 1.59 1.61 0.001 | O | | | | 0.01
.250 1.59 1457 0.001 | O | | | | 0.01
.333 1=59 1.61 0.001 | O | | | | 0.01
417 1.60 2::59 0.001 | © | | ! | 0.01
.500 1.60 1.61 0.001 | ©O | | | | 0.01
.583 1«01 1.08 0.000 |O | | | | 0.01
. 667 102 0.97 0.000 |O | | | | 0.01
.750 1.02 1.06 0.000 |O | | | | 0.01
.B833 0.43 0.47 0.000 O | | | | 0.00
.917 0.44 0.40 0.000 O | | | | 0.00
.000 0.44 0.46 0.000 O | | | | 0.00
.083 1.04 0.95 0.000 |O | | | | 0.01
.167 1.04 1.11 0.001 |O | | | | 0.01
1.04 0.99 0.000 [O | | | | 0.01
.333 1.64 1.61 0.001 | © | | | | 0.01
.417 1.64 1.66 0.001 | O | | | | 0.01
.500 1.64 1.63 0.001 | © | | | | 0.01
.583 1.06 1.14 0.001 |O | | | | 0.01
. 667 1.06 1.00 0.000 |O | | | | 0.01
. 750 1.06 1.11 0.001 (O | | | | 0.01
.833 0.47 0.51 0.000 O | | | | 0.00
. 917 0.48 0.45 0.000 O | | | | 0.00
.000 0.48 0.50 0.000 O | | | | @.00
.083 1.08 0.99 0.000 |O | | | | 0.01
.167 1.08 1.14 0.001 |O | | | | 0.01
.250 1.08 1.03 0.000 |0 | | | | 0.01
.333 1.08 Tl 0.001 |O | | | | 0.01
L4117 1.09 1.06 0.000 |O | | | | 0.01
.500 1.09 1.11 0.001 |O | | | | 0.01
.583 1.09 1.08 0.000 |O | | | | 0.01
. 6607 1.10 1.11 0.001 (O | | | | 0.01
. 750 1.10 1,09 0.001 |[O | | | | 0.01
.B33 0.51 0.59 0.000 O© | | | | 0.00
.917 0.51 0.45 0.000 © | | | | 0.00
.000 0IE/52 0.56 0.000 ©O | | | | 0.00
.083 182D 1.00 0.000 |0 | | 1 | 0.01
.167 1.11 1519 0.001 |0 1 | | | 0,01
250 1.11 1.05 0.000 |O | | | | 0.01
.333 0.53 0.64 0.000 IO | | | | 0.00
.417 0.53 0.44 0.000 O | | | | 0.00
.500 0.53 0.60 0.000 IO | | I I ©.00
1.12 1.00 0.000 (O | | | | 0.01
1.13 1.22 0.001 |IO | | | | 0.01
. 750 1.13 1.06 0.000 |0 | | | | 0.01
;. 833 0.54 0.66 0.000 IO | | | | 0.00
.917 0.54 0.45 0.000 O | | | | 0.00
.000 0.54 0.62 0.000 IO | | | | D.00
.083 1.14 1.01 0.000 |O | | | | 0.01
.167 1.14 1.24 0.001 |[IO | | | | 0.01
.250 1.14 1.07 0.000 |O | | | | 0.01
.333 0.55 0.68 0.000 10 | | | | 0.00
.417 OFI5'S 0.46 0.000 O | | | | 0.00
.500 0.56 0.63 0.000 IO | | | | 0.00
.583 0.56 0.50 0.000 O | | | | 0.00
. 667 0.56 0.60 0.000 IO | | | | 0.00
.750 0.56 0.53 0.000 O | | 1 | 0.00
.833 0.56 0.59 0.000 O | | | | 0.00
.917 0.56 0.55 0.000 © I | | | 0.00
.000 0.57 0.58 0.000 O | | | | 0.00
.083 0.57 0.56 0.000 © | | | | 0.00
.167 0.57 0.58 0.000 O | | | | 0.00
.250 0.57 0.56 0.000 O | I | | 0.00
.333 0.57 0.58 0.000 © | | | | 0.00
.417 0.57 .57 0.000 O | | | | 0.00
.500 0.57 0.58 0.000 © | | | | 0.00
.583 0.151 0.57 0.000 © | | | | 0.00
. 667 0.58 0.58 0.000 © | | | | 0.00
.750 0.58 0.57 0.000 O | | | | 0.00
.833 0.58 0.58 0.000 O | | | | 0.00
. 917 0.58 0.58 0.000 O | | | | 0.00
.000 0.58 0.58 0.000 O | | | | 0.00
.083 0.00 0.07 0.000 O | | | | 0.00
*****k**********************HYDROGRAPH DATA****************************
Number of intervals = 289
Time interval = 5.0 (Min.)
Maximum/Peak flow rate = 19.330 (CFS)
Total volume = 10.057 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

Kk kkdkkkhkrhhhhhhhrkhhkkhkhhkkh bk hrh bk kb kkh ok kb drhkrhrhdhrhkdrrrhrhrhrrhhdn

Page 4



3190N24HR.out

Page 5



FIRST INDUSTRIAL - INDIAN & NANDINA, MORENO VALLEY

SOUTHERLY TRUCK YARD
Elevation Depth Area Volume 2. Volume 3 Volume Q
(feet) (sq. ft.) (c.t) (c.f) (ac-ft) (cfs)
1466.67 0.00 0
65 65 0.00 27.0
1466.80 0.13 995
767 831 0.02 29.0
1467.00 0.33 6672
2400 3231 0.07 30.8
1467.20 0.53 17328
4990 8221 0.19 32.6
1467.40 0.73 32567
8470 16691 0.38 34.3
1467.60 0.93 52130
@ 12837 29528 0.68 35.9 &—— Qo)
ub‘?' —> 1467.80 1.13 76244
18291 47818 1.10 37.4
1468.00 1.33 106661
24900 72719 1.67 38.8
1468.20 1.53 142340
32349 105068 2.41 40.3
1468.40 1.73 181150
39997 145065 3.33 41.6
1468.60 1.93 218820
47213 192278 4.41 42.9
1468.80 213 253310
18182 210459 4.83 43.4
1468.87 2.20 266170

cFS
(ooNR  Rlow) VEPH
\re  25.9 LAz’
3HR. 23.b 0.8E
Lre 221 0.6%
slevg. Vb2  0.0¢

20" HDPE
I%bS.Co W.SE. in W.Q.Raun



3190S81HR.out

FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (¢} CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 09/30/13

3190 INDIAN & NANDINA
SOUTHERLY TRUCK YARD
100 YR 1 HR

khkhkkkkhkhkkkkkhkxrkkk* HYDROGRAPH INFORMATION *h*x*kHhkkhkkkhkrrrkkhhxk

From study/file name: 3190S1100.rte

dhk ok khkhhkk Xk xhkhkFkkhk*kk* *JYDROGRAPH DATA* *##3k*k*kx kA Xk bk Fhhkh kk kb k k¥ k

Number of intervals = 12

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 116.193 (CFS)
Total volume = 2.689 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

B s R e P R TS R S R L s

o o o O M A A A S A A A A
Process from Point/Station 104.000 to Point/Station 104.000
***% RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 12
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)

Initial basin depth = 0.00 (Ft.)
Initial basin storage 0.00 (Ac.Ft)
Initial basin outflow 0.00 (CFES)

Depth vs. Storage and Depth vs. Discharge data:

Basin Depth Storage Outflow (8-0*dt/2) (S+0*dt/2)
(Ft.) (Ac.Ft) (CFS) (Ac.Ft) (Ac.Ft)
0.000 0.000 0.000 0.000 0.000
0.130 0.001 27.000 -0.092 0.094
0.330 0.020 29.000 -0.080 0.120
0.530 0.070 30.800 -0.036 0.176
0.730 0.190 32.600 0.078 0.302
0.930 0.380 34.300 0.262 0.498
1.130 0.680 35.900 0.556 0.804
1.330 1.100 37.400 0.971 1.229
1.530 1.670 38.800 1.536 1.804
1.730 2.410 40.300 2,271 2.549
1.930 3.330 41,600 3.187 3.473
2.130 4,410 42.900 4.262 4.558
2.200 4.830 43.400 4.681 4.979

Hydrograph Detention Basin Routing

Graph values: 'I'= unit inflow; 'O'=outflow at time shown

Time Inflow Outflow Storage Depth

(Hours) (CFS) (CFS) (Ac.Ft) .0 29.0 58.10 87.14 116.19 (Ft.)
0.083 15.89 15.72 0.001 | o | | | [ 0.08
0.167 16.29 16.45 0.001 | o | | | 1 0.08
0.250 19.11  18.92 0.001 | o | I | | 0.09
0.333  19.11  19.29 0.001 | o | | | | 0.09
0.417 22.33 22.12 0.001 | 0 | | | 0.11
0.500 25.15 25.33 0.001 | o | | | | 0.12
0.583 28.78  27.42 0.005 | o]l | | | 0.17
0.667 33.61 29.18 0.025 | o1 | | | 0.35
0.750 48.52  31.25 0.100 | o] I | | 0.58
0.833 116.19 34.62 0.440 | |0 | | 1 0.97
0.917 26.36 35.93 0.688 | 1(0 | | | 1.13
1.000 19,11  35.47 0.599 | I 10 | | | 1.08
1.083 0.00 34.53 0.424 1 10 | | | 0.96
1.167 0.00 32.62 0.192 I 0 | | | 0.73
1,250 0.00 22.97 0.001 T o | | | | 0.11
1.333 0.00 0.00 0.000 © | | | | 0.00
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khkkdkkdkkhkhhkkrkkhrkrkrk*k*k**JYDROGRAPH DATA****kkkkkkhhhkhrhhdxhkhkkxrkw

Number of intervals = 16

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 35.929 (CF¥FS)
Total volume = 2.767 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

Ik hkhkhhk Ak kkhkhhk kA kA kA kA F Ak A A A Ak A hhkhkhhhhrkkkhhkrhkdrhdddd kb dhrhkhhkhkH
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31380S3HR.out

FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 09/30/13

3190 INDIAN & NANDINA
SOUTHERLY TRUCK YARD
100 YR 3 HR

hkhkkhkkhxkwkkkkhk**k*x HYDROGRAPH INFORMATION ****xrkkkhkkkhkxkxhkkrxk

From study/file name: 319053100.rte

hhkkkhkkkhkhkkhrhkhkhkxkx** %% % * *JYDROCRAPH DATA*****krxhhkkkhkkdhkrxrrrrhrk

Number of intervals = 36

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 51.277 (CFS)
Total volume = 4.138 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

KKK KA KK IR I kI KKK I T AR AR TR I T I kT hhkhkhhhhdhdrhhdhr kb hkhrkrhdxdsrdadrdxhrhrt

e e L B B I I I A O o o o I I T S A A
Process from Point/Station 104.000 to Point/Station 104.000
**#%% RETARDING BASIN ROUTING *#**

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 36
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:

Basin Depth Storage Outflow (S-0*dt/2) (5+0*dt/2)
(Ft.) (Ac.Ft) (CES) (Ac.Ft) (Ac.Ft)
0.000 0.000 0.000 0.000 0.000
0.130 0.001 27.000 -0.092 0.094
0.330 0.020 29.000 -0.080 0.120
0.530 0.070 30.800 -0.036 0.176
0.730 0.190 32.600 0.078 0.302
0.930 0.380 34,300 0.262 0.498
1.130 0.680 35.900 0.556 0.804
1.330 1.100 37.400 0.971 1,229
1.530 1.670 38.800 1.536 1.804
1.730 2.410 40,300 2.271 2.549
1.930 3.330 41,600 3.187 3.473
2,130 4.410 42,900 4.262 4.558
2.200 4.830 43,400 q.681 4,979

Hydrograph Detention Basin Routing

Graph values: 'I'= unit inflow; 'O'=outflow at time shown
Time Inflow Outflow Storage Depth
(Hours) (CFS) (CFS) (Ac.Ft) .0 12.8 25,64 38.46 51.28 (Ft.)
0,083 7.26 7.18 0.000 | [¢] | | | | 0.03
0.167 7.26 7.34 0.000 | 0 | | | | 0.04
0.250 5.99 5.93 0.000 | O | | | | 0.03
0.333 8.54 8.57 0.000 | o | | | | 0.04
0.417 8.54 8.51 0.000 | O] | | | 0.04
0.500 10.45 10.46 0.000 | 0 | | | | 0.05
0.583 8.54 8.55 0.000 | o | | | | 0.04
0.667 10.45 10.42 0.000 | o | | | | 0.05
0.750 10.45 10.48 0.000 | [ | | | 0.05
0.833 8.54 8.53 0.000 | o | | | | 0.04
0.917 9.18 9.18 0.000 | o | | | | 0.04
1.000 10.45 10.44 0.000 | 0 | | | | 0.05
1.083 13.00 12.99 0.000 | (o] | | | 0.06
1.167 13.00 13.02 0.000 | 0 | | | 0.06
1.250 13.00 12.99 0.000 | 0 | | | 0.06
1888 11.73 11.75 0.000 | o] | | | 0.06
1.417 15.55 15.49 0.001 | |0 | | ! 0.07

Page 1



3190S3HR.out

1.500 16.19 16.25 0.001 | I o i I I 0.08
1.583  14.28  14.24 0.001 | 0 | I | 0.07
1.667 16.19 16.21 0.001 | | o i | | 0.08
1.750 20,02 19.97 0.001 | i o I i 0.10
1.833  18.74  18.81 0.001 | | o | I I 0.09
1.917 17,47  17.42 0.001 | | © i | | 0.08
2.000 18.11 18.15 0.001 | | o | | [ 0.09
2.083 18.74 18.69 0.001 | o | [ I 0.09
E,.1s1 25.76  25.74 0.001 | i o | | 0.12
1250 30.86 28.03 0.011 | | o1 | I 0.23
2.333 21,30 26.97 0.001 | | 10 I | 0.13
2:417 42,35 29.24 0.027 | i | o |1 I 0.36
2.500 45.54 31.55 0.120 | | | o | I | 0.61
2.583 51,28  32.97 0.231 | I | o | I 0.77
2.687 36.61 33.62 0.304 | | | 01| | 0.85
2.750 11.73  33.06 0.241 | 1| [ T I 0.78
2,833 10.45 31.20 0.096 | 1 | © | | 0.57
2.917  10.45 17.50 0.001 | 110 | | I 0.08
3.000 2.80 0.00 0.000 O©OI I | | | 0.00
3.083  0.00 6.70 0,000 I O | | i I 0.03
3.167  0.00  0.00 0.000 © | i I i 0.00

kbbbl bbb h bt b a b s b b s s HYDROGRAPH DATAYs*édsdvddddisktidtbiatikdad

Number of intervals = 38

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 33.624 (CFS)
Total volume = 4.188 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0,000 0.000 0.000 0.000 0.000

R S s e e e R R e R R e R R R
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FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 09/30/13

3190 INDIAN & NANDINA
SOUTHERLY TRUCK YARD
100 YR 6 HR

Program License Serial Number 6061

Frhhkkxkxkrkkkkk*kkrx* HYDROGRAPH INFORMATION *k*xwxkkkkkhkkhkkhhkrxhr

From study/file name: 3190S6100.rte

FhA ARk kK kA kA Fhhkkxkh ¥k hx %% * *[[YDROGRAPH DATA***rdkhhkhhhhkdhkhrkkrkkdhkrk

Number of intervals = 72

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 45.973 (CFS)
Total volume = 5.270 (Ac.Ft}

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

R R e R R Ty

B I A A o S O O O o A R S S
Process from Point/Station 104.000 to Point/Station 104.000
**%% RETARDING BASIN RQUTING ****

User entry of depth-outflow-storage data
Total number of inflow hydrograph intervals = 72
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:

Basin Depth Storage Outflow (S-0*dt/2) {S+0*dt/2)

(Ft.) (Ac.Ft) (CFS) (Ac.Ft) (Ac.Ft)
0.000 0.000 0.000 0.000 0.000
0.130 0.001 27.000 -0.092 0.094
0.330 0.020 29.000 -0.080 0.120
0.530 0.070 30.800 -0.036 0.176
0.730 0.190 32.600 0.078 0.302
0.930 0.380 34.300 0.262 0.498
1.130 0.680 35.900 0.556 0.804
1.330 1.100 37.400 0.971 1.229
1.530 1.670 38.800 1:536 1.804
1.730 2.410 40.300 2.271 2.549
1.930 3.330 41,600 3.187 3.473
2,130 4.410 42.900 4,262 4.558
2.200 4,830 43,400 4,681 4.979

Hydrograph Detention Basin Routing

Graph values: 'I'= unit inflow; 'O'=outflow at time shown

Time Inflow Outflow Storage Depth
(Hours) (CFS) (CFS) {Rc.Ft) .0 131:5 22.99 34.48 45:97 |[Ft.)
0.083 3.17 e ) 0.000 | O | | | | 0.02
0.167 4.01 4,03 0.000 1| O | | | | 0.02
0.250 4.01 3.98 0.000 | O | | | | 0.02
0.333 4.01 4.03 0.000 | O | | | | 0.02
0.417 4.01 3.98 0.000 | O | | | | 0.02
0.500 1.84 4.86 0.000 | © | | | | 0.02
0.583 4.84 4.83 0.000 | © | | | | 0.02
0.667 4.84 4.86 0.000 | © | | | | 0.02
0.750 4.84 4,83 0.000 | © | | | | 0.02
0.833 4.84 4.86 0.000 | © | | | I 0.02
0.917 4.84 4,83 0.000 | O | | | | 0.02
1.000 5.68 5.69 0.000 | O | | | | 0.03
1.083 5.68 5.68 0.000 | O | | | | 0.03
1.167 5.68 5.69 0.000 | O | | | | 0.03
1.250 5.68 5.68 0.000 | © | | | | 0.03
1.333 5.68 5.69 0.000 | © | | | | 0.03
1.417 5.68 5.68 0.000 | © | | | | 0.03
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7.38
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7.35
T.37
§.18
8.22
B.18
9.05
9.86
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11.56
11.56
12.39
12.41
13,22
14.09
14.90
15.76
16.58
16.61
17.41
18.29
19,09
19.14
19,92
20.82
24,92
27.59
20,05
29,91
31.03
32,13
31.96
28.35
0.00
20.47
0.00
17.22
0.00
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0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.01
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.07
0.07
0.08
0.08
0.08
0.08
0.0%
0.09
0.09
0.10
0.10
0.12
0.19
0.34
0.43
0.56
0.68
0.66
0.26
0.00
0.10
0.00
0.08
0.00

“*II'Q‘t-l‘i‘ittiilt—tt”itoiin‘fngoﬁmpn DATRC LR e R e
Number of intervals =
5.0 (Min.)
Maximum/Peak flow rate =
Total volume =
Status of hydrographs being held in storage

Time interval =

Peak (CFS)
Vol (Ac.Ft)

Stream 1 Stream 2 Stream 3 Stream 4

0.000
0.000

kkdbbhddddbndrdsdddddbdibddddbbdrdbddddbatdddddddba bR did b b A bbb b el ary

0.000
0.000

73

32.130 (CFS)
5.526 (Ac.Ft)

0.000
0.000

0.000
0.000

Stream 5

0.000
0.000
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3190S24HR,out
FLOOD HYDROGRAPH ROUTING PROGRAM

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 09/30/13

3190 INDIAN & NANDINA
SOUTHERLY TRUCK YARD
100 YR 24 HR

Frhhkkhhhkkkkhktkrkk* HYDROGRAPH INFORMATIQON ***kkdkkkhkhdkdhkhhkhhdd

From study/file name: 3190524100.rte
****************************HYDROGRAPH DATA****************************

Number of intervals = 288

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 16.241 (CFS)
Total volume = 8.561 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

L A R e R e e R R R SRR

B L B o B o o o o
Process from Point/Station 104.000 to Point/Station 104.000
**%+* RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 288

Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:

Basin Depth Storage OQutflow (S-0*dt/2) (8+0*dt/2)

(Ft.) (Ac.Ft) (CFS) ({Ac.Ft) (Ac.Ft)

0.000 0.000 0.000 0.000 0.000

0.130 0.001 27.000 -0.092 0.094

0.330 0.020 29.000 -0.080 0.120

0.530 0.070 30.800 -0.036 0.176

0.730 0.190 32.600 0.078 0.302

0.930 0.380 34.300 0.262 0.498

1.130 0.680 35.900 0.556 0.804

1.330 1.100 37.400 0.971 1.229

1.530 1.670 38.800 1.536 1.804

1.730 2.410 40.300 2.2711 2.548

1.930 3.330 41.600 3.187 3.473

2.130 4.410 42.900 4.262 4.558

2.200 4.830 43.400 4,681 4.979

Hydrograph Detention Basin Routing
Graph values: 'I'= unit inflow; 'O'=outflow at time shown

Time Inflow Outflow Storage Depth
(Hours) (CFS) (CFS) (ARc.Ft) .0 4.1 g.12 12.18 16.24 (Ft.)
0.083 0.91 0.90 0.000 O | | | | 0.00
0,167 0.91 0.92 0.000 |0 | | | | 0.00
0.250 0.91 0.90 0.000 |O | | | | 0.00
0.333 1.36 1.36 0.000 | O | | | | 0.01
0,417 1,36 1.36 0.000 | O | | | | 0.01
0.500 1.36 1.36 0.000 | O | | | | 0.01
0.583 1336 1.36 0.000 | O | | | | 0.01
0.667 1.36 1.36 0.000 | O | | | | 0.01
0.750 1.36 1.36 0.000 | O | | | | 0.01
0.833 0.25 0.27 0.000 © | | | | 0.00
0.917 0.26 0.24 0.000 ©O | | | | 0.00
1.000 0.26 0.28 0.000 O | | I | 0.00
1.083 1.36 1.33 0.000 | © | | | | 0.01
1.167 1.36 1.39 0.000 | © | | | | 0.01
1.250 1.36 1.33 0.000 | © | | | | 0.01
1333 1.36 1.38 0.000 | © | | | | 0.01
1.417 1.36 1.34 0.000 | O | | | | 0.01
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****************************HYDROGRAPH DATA****************************
Number of intervals = 289
Time interval
Maximum/Peak flow rate =
Total volume =
Status of hydrographs being held in storage

Peak (CFS)
Vol (Ac.Ft)

Stream 1 Stream 2

0.000
0.000

5.0 (Min

8.561

0.000
0.000

.
16.279
(Ac.Ft)

Stream 3 Stream 4

0.000
0.000

(CFS)

Stream 5
0.000 0.000
0.000 0.000
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