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1 INTRODUCTION

1.1 Project Description

Tentative Parcel Map 19756 is located in the City of Chino and is approximately 72.4 acres.
Tentative Parcel Map 19756 is currently grassy open space, but is proposed to be a new
industrial development. The Chino Airport is located immediately north of Tentative Parcel Map
19756, across Kimball Avenue. Tentative Parcel Map 19756 is included in The Preserve
Specific Plan and was likely used for dairy farming in the past. The site is bounded by Kimball
Avenue on the north, a commercial development on the west, Bickmore Avenue on the south
and a residential development on the east. (see Vicinity Map).

The existing site slopes gently in a north to south direction at approximately 0.9-1.2%. Tentative
Parcel Map 19756 primarily drains into the existing Mayhew Access Road Channel located just
south of the Mayhew-Bickmore intersection.

In the interim condition, Tentative Parcel Map 19756 will drain to a network of three detention
basins. These three detention basins will drain to a proposed Line H located along Mayhew
Avenue.

Tentative Parcel Map 19756 will be divided into four major drainage areas: Area A, Area B,
Area C and Area CC. Area A will drain to proposed detention basin (D.B. #A), Area B will drain
to proposed detention basin (D.B. #B) and Area C will drain to proposed detention basin (D.B.
#CC). D.B. #A, D.B. #B and D.B. #CC will be used for flood control purposes before discharging
into the proposed storm drain line in Mayhew Avenue. D.B. #A and D.B. #B will also be used for
water quality purposes and sizing calculations for these are included in the Preliminary WQMP
Report for Tentative Parcel Map 19756. See Interim Hydrology Map in Appendix A.

1.2 Project Objectives

The objectives of this study include the following:

1. Prepare a hydrologic analysis of the existing and interim conditions based on land uses,
drainage patterns, ground slopes, and soil types to generate the 100-year flood storm
events. The hydrology computations are based on the San Bernardino County Hydrology
Manual. The 2-year, 10-year and 25-year flood storm events will be studied at final tract
map (FM) preparation.

2. Determine storm flow rates and volumes through the project site and identify final sizes
of the drainage conveyance facilities within Tentative Parcel Map 19756 and Mayhew
Avenue.

3. Prepare a hydraulic analysis of the proposed detention basins.

4. Prepare a Drainage Study to reflect the hydrologic and hydraulic impact of the project
site.

5. Street Capacities for Kimball, Mayhew and Bickmore will be analyzed during FM
preparation. Catch basin(s) size and location(s) will be analyzed during FM process.

This study is intended to gain approval for the TTM. The interim condition hydrology will be used
to size storm drain facilities within Tentative Parcel Map 19756.
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1.3 Existing Facilities

The existing site is undeveloped and runoff from the site drains toward the existing Mayhew
Access Road Channel located south of the Mayhew-Bickmore intersection.

Offsite runoff from the airport and Kimball Avenue is currently routed to three existing detention
basin (North Basin West, North Basin East and Airport South Basin). Currently the South Basin
is 90% completed and has a berm opening of 100’ that allows the basin to sheet flow to the
property south of the basin. Based on the Airport Hydrology Report dated May 2009, prepared by
Associated Engineers Inc., the South Airport Basin yields 690.2 cfs. A copy of this report has
been provided in Appendix X

1.4 Interim Facilities

D.B. #A, D.B. #B and D.B. #CC will be designed to detain on-site flow and slowly dewater within
24 hours. D.B. #A, D.B. #B and D.B. #CC will serve as interim facilities. On-site local storm run-
off will enter the storm drain collection system through a network of curb and grate inlets.
Drainage is conveyed from these inlets through a system of storm drain pipes and first flush
discharges would be delivered to the on-site detention basins. Runoff from the detention basins
will then be discharged to Line H in Mayhew Avenue and onto the Mayhew Access Road
Channel located south of the Mayhew-Bickmore intersection. The Mayhew Access Road
Channel will be built as part of the Access Road Improvement plans approved on July 29, 2015.
See Interim Hydrology Map in Appendix A for location of these facilities.

As part of the overall drainage system for this area, Tract 19756 will be designed to work
together with two adjacent tracts (Tract 20008 — Basin D and Tract 18858 — Basin E). The
drainage facilities are analyzed under separate reports for these two tracts. Portion of the
drainage analysis are used in this report which included three proposed detention basins — D.B.
#1, D.B. #2 and D.B. #3. See Figure A for a flow chart of various drainage areas and detention
basin systems.

1.5 Ultimate Facilities

Once the ultimate storm drain in Mayhew Avenue is built to Prado Dam, the proposed interim
basins (D.B. #A, D.B. #B and D.B. #CC) will be removed. See Interim Hydrology Map in
Appendix A for location of these facilities.

In the ultimate condition runoff from the airport and Kimball Avenue will continue to discharge to
the existing North Basin West, North Basin East and South Basin. With the enclosure of the
three basins by the construction of the industrial development and Mayhew Avenue, an outlet
pipe, Line H, will be built to dewater the three basins through the South Basin. The proposed
storm drain line H will be built to convey airport runoff to Prado Dam. Line H will extend from the
South Basin into the natural watercourse south of Pine Avenue east of Euclid Avenue.

Once the ultimate storm drain is built downstream from Tentative Parcel Map 19756 (Line H, 96”
RCP in Mayhew Ave. and 102” RCP in Pine Ave from Storm Drain Master Plan), excess runoff
from Tentative Parcel Map 19756 will be detained off-site. Line H downstream of Bickmore
Avenue will be built by others. Runoff from Tentative Parcel Map 19756 will be conveyed by a
storm drain system located within the site. This storm drain system will directly convey runoff
from the site to the proposed Line H in Mayhew Avenue. This storm drain line will connect to Line
H in Mayhew Avenue. Detention Basins (D.B. #A, D.B. #B, D.B. #CC) will be removed.
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In the ultimate condition runoff from the airport and Kimball Avenue will continue to discharge to
the existing North Basin West, North Basin East and South Basin. With the enclosure of the
three basins by the construction of the future industrial development and Mayhew Avenue, an
outlet pipe, Line H, will be built to dewater the three basins through the South Basin. A future
storm drain line will be built along Kimball Avenue to convey airport runoff to the future Line H.
Line H will extend from the South Basin into the natural watercourse south of Pine Avenue east
of Euclid Avenue.

1.6 Flood Assessment

The Federal Emergency Management Agent (FEMA) publishes Flood, Insurance Rate Maps
(FIRMs) that identify areas where there is flooding potential. The FIRM that applies to Tentative
Parcel Map 19756 is San Bernardino County Panel 9335 (Map Number 06071C9335H) dated
August 28, 2008. The entire project site is within Flood Hazard Zone “D” — an area where flood
hazards are undetermined, but possible. See FIRM in Appendix B.

2 HYDROLOGY
2.1 Methodology

The tributary drainage area boundaries were delineated utilizing digital topography provided by
recent aerial topography. Detailed hydrologic parameters used in this analysis can be found in
the San Bernardino County Hydrology Manual.

2.1.1 General Guidelines

The following assumptions/guidelines were applied in the use of the Rational and Unit
Hydrograph Methods:

e Hydrology studies were prepared using methodology outlined by the San
Bernardino County Hydrology Manual. Existing, interim and ultimate conditions
were analyzed using the Rational Method (see Existing and Interim Hydrology
maps in Appendix A). The Rational Method is commonly used for determining
peak discharge for areas less than 640 acres. The existing and interim condition
was analyzed using the Unit Hydrograph method and flood routing calculations in
order to determine peak flow and volume.

e Both of these methods include the effects of infiltration caused by land use and
soil surface characteristics. The Hydrologic Soils Group Map for the Southwest-C
Area from the San Bernardino County Hydrology Manual, Figure C-15 (see
Appendix B), indicates that the project study area consists of soil types B.
Hydrologic soil ratings are based on a scale of A through D, where D is the least
pervious, providing the greatest runoff. The type of vegetation, percent ground
cover, and percentage of impervious surfaces also affect the infiltration rate.

e The land use type of undeveloped (fair cover) was utilized for the existing
condition, and commercial for most of the on-site in the proposed condition.

e Per criteria from the San Bernardino County Hydrology Manual, an Antecedent
Moisture Condition (AMC) Ill was used for the 100-year analysis that reflects the
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degree of ground saturation from previous rainfall events. The AMC value can
range from | to Ill, with condition Ill being the most severe, allowing for greater
runoff and low infiltration.

e For the Unit Hydrograph analysis of the interim conditions, a storm duration of 24-
hours was utilized. In addition, the time of concentration (T¢) and curve numbers
calculated by the Rational Method were utilized in the Unit Hydrograph analysis.

2.2 Rational Method

The Rational Method is an empirical computational procedure for developing peak discharge for
storms of a specified recurrence interval in watersheds less than 640 acres. The formula is:

Q = CIA

Where:

Q
C

Peak discharge, in cubic feet per second.
Runoff coefficient representing the ratio of runoff depth to rainfall depth.

| = The time-averaged rainfall intensity for a storm duration equal to the time of concentration, in
inches/hour (in./hr.).
A = Drainage area, in acres

2.2.1 Rational Method Guidelines

The following assumptions/guidelines were applied in the use of the Rational Method:

The basic assumption for the Rational Method is that the precipitation rate is
constant and uniform over the entire watershed for the time duration such that
runoff could travel from the most remote point in the watershed to the
concentration point; after which time the rate of runoff does not increase. This
is the time defined as the "time of concentration (T¢)". The method is based on
the assumption that the peak flow rate is directly proportional to drainage area,
rainfall intensity, and a runoff coefficient "C," which is related to land use and
soil type.

Initial subareas were drawn to be less than 10 acres in size and less than
1,000 feet in length per the San Bernardino County Hydrology Manual
guidelines for this procedure.

The hydrology calculations assumed 100 percent interception of the surface
runoff at the local area drain inlets. A future hydraulics analysis of the
proposed storm drain system will estimate the total intercepted flow at each
area drain inlet.

2.2.2 Rational Method Calculation Software

The hydrologic calculations were performed using software developed by “CIVILDESIGN”
Engineering Software for the San Bernardino County Hydrology Manual. The 100-year
storm event design discharge at intermediate points were computed by generating a
hydrologic "link-node" model that divides the area into drainage sub-areas, each tributary
to a concentration point or hydrologic "node" point determined by the existing and
proposed terrain shown on the hydrology maps.
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2.3 Unit Hydrograph Method

The Unit Hydrograph, a computational procedure for developing peak discharge and volume for
storms of a specified recurrence interval, was used to analyze the interim condition. This
procedure calculates effective rainfall, which is the portion of the total rainfall that appears as
surface runoff, at a specific concentration point. Because no two drainage basins have the same

physical characteristics, the appropriate adjustments must be accounted for. Precipitation data
for the project location was taken from NOAA Atlas 14. Rainfall Data is provided in Appendix B.

2.3.1 Unit Hydrograph Guidelines

The following assumptions/guidelines were applied in the use of the Unit Hydrograph
Method:

e Lag times used for the development of the unit hydrographs were generated
based on the equation of lag = 0.8 T. as recommended in the San Bernardino
County Hydrology Manual.

e All undeveloped areas were assumed to be completely pervious.

e The time-runoff relationship for a particular watershed is controlled by the S-
graph or summation hydrograph. In the San Bernardino County Hydrology
Manual, there are five S-graphs to choose from: Valley (Developed), Valley
(Undeveloped), Foothill, Mountain and Desert.

2.3.2 Unit Hydrograph Calculation Software

The Unit Hydrograph Method outlined in the San Bernardino County Hydrology Manual
was used to develop runoff hydrographs using “CIVILDESIGN” Engineering Software.

2.4 HYDROGRAPH ROUTING METHOD
241 Detention Basin Routing Guidelines

The following assumptions/guidelines were applied in the use of the Detention Basin
Routing:

¢ The Modified Pul's (Storage Indication) Method is used for the detention basin routing
studies. The basin routing relationships are based upon the following formula:

|- O =AS/At

Where:

| = basin inflow rate (cfs)
O = basin outflow rate (cfs)

AS = change in basin storage during the time step (cubic feet)
At = time step (sec)

e The basin inflow rates are based on the Unit Hydrograph files (See Appendix D).
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¢ Depth-Storage-Discharge Curve is based on Basin Volume and Outlet Worksheets in
Appendix B.

e The procedure is repeated for each time step until the basin inflow hydrograph has
been completely analyzed and basin outflow becomes negligible.

242 Hydrograph Routing Calculation Software

The Detention Basin Routing (Modified Pul's) Method outlined above were performed
using the “CIVILDESIGN” Engineering Software. The computer files the 100-year, 24-
hour calculations are included in Appendix E.

3 HYDRAULICS
3.1 Methodology

The interim condition storm water peak runoff must be equal to or less than 80% of the
undeveloped conditions storm water peak runoff. To address this requirement, the proposed
outlet structure within all three detention basins (D.B. #A, D.B. #B and D.B. #CC) will contain a
combination of a riser pipe and outlet structure, in order to control the peak outflow rates. The
design calculations of the riser pipe and inlet structure are included in this report.

There are three offsite detention basins (D.B. #1, D.B. #2, and D.B. #3) proposed on the
adjacent tracts (Tract 20008 and 18858). The design calculations of the riser pipe and inlet
structure are copied and included in this report.

3.2 Detention Basin

The proposed Detention Basins (D.B. #A, D.B. #B and D.B. #CC) and offsite detention basins
(D.B. #1, D.B. #2, and D.B. #3) will be used to detain and slowly release the design volume of
storm runoff, the proposed detention basin is designed to release the design stormwater runoff
volume of 100-yr storms over a 24-hour drawdown period. The drawdown time refers to the
minimum amount of time that the design volume must retain in order to settle down the pollutants
of concern and the maximum time allowed for the basin to dewater in consideration of vector
concerns. The volume worksheet for Detention Basins can be found in this report.

3.3 Emergency Overflow Hydraulics

Emergency overflows will be provided for all four detention basins. Emergency overflows from
detention basin (D.B. #A) will overflow the proposed sidewalk and onto Mayhew Avenue.

Emergency overflows from detention basin (D.B. #B) will be routed through the proposed parking
lot area and onto Mayhew Avenue.

Emergency overflows from detention basin (D.B. #CC) will surface flow over the proposed
sidewalk and onto Mayhew Avenue.
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3.4 Mayhew Storm Drain — Line H Study

A preliminary storm drain study for the proposed Mayhew storm drain has been separately
prepared by Proactive Engineering Consultants. This study analyzes and identifies the storm
drain alignment, sizing, hydraulic calculations for the Line H Mayhew Storm Drain. A copy of this
report is provided for reference in Appendix F. Final storm drain alignment, sizing calculations
will provided during final engineering.

4 WATER QUALITY
4.1 Water Quality

All on-site water released from the project site will be required to have water quality treatment.
The off-site runoff from the South Airport Basin will bypass the on-site water quality drainage
system and outlet into the proposed storm drain in Mayhew Avenue. The water quality
calculations for the on-site drainage can be found in the Preliminary Water Quality Management
Plan (WQMP) for Tract 19756. For this project, two basins (D.B. #A, and D.B. #B) also serve as
water quality facilities.

The Model Water Quality Management Plan Guidance and Water Quality Management Plan
Template, both dated September 19, 2013, were used to calculate the Best Management
Practice (BMP) design volume. The calculations for the underground CMP Basins, Detention
Basin and Target Capture Volume can be found in the previously mentioned WQMP.

4.2 Debris Potential

Since this project site is located in a basically flat valley area, the potential for debris is not a
significant concem. However, the interim basins (D.B. #A, D.B. #B and D.B. #CC) will be
designed to minimize the potential for silt and debris from entering the storm drain system.

5 SUMMARY

The 100-year peak flow rates were calculated for the project site in existing and interim
conditions. The existing condition is analyzed to determine the peak flow rates of the
undeveloped condition and used to compare against the interim conditions. The interim condition
reflects the project site being developed. The interim condition will remain until the ultimate storm
drain in Mayhew Avenue is constructed to Prado Dam. The interim condition is analyzed to
determine the maximum peak flow in the development of Tentative Parcel Map 19756 which
helps size the on-site and storm drain system.

5.1 Hydrology — Rational Method Summary

The Rational Method was used to determine the peak flow rates in the existing and interim
conditions. In the existing condition, Tentative Parcel Map 19756 is undeveloped. In the
developed condition, Tentative Parcel Map 19756 is an industrial development. Table 1
summarized the calculated flow rates for the existing and interim conditions. The Rational
Method calculations are included in Appendix C.
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5.2 Hydrology — Unit Hydrograph Summary

The Unit Hydrograph was used to determine the flow rates and volumes in the interim condition.
Tentative Parcel Map 19756 is an industrial development under the interim condition. The unit
hydrograph calculations are included in Appendix D. Table 2 summarized the calculated flow
rates and volumes.

5.3 Hydrograph Routing Summary

Hydrograph Routing was used to determine maximum peak flow rates and volumes in the interim
condition. Hydrograph routing was used to demonstrate the basins will completely dewater within
a 24-hour period without exceeding 80% of the existing peak flows. The rational method
calculations for a 100-yr storm in the existing condition yields a flow rate of 237.36 cubic feet per
second (cfs). The unit hydrograph calculations for a 24-hour storm in the existing condition yields
262.43 cfs while the flood routing calculations for a 24-hour storm in the on-site interim condition
yields a flow rate of 135.77 cfs. The Flood Routing calculations are included in Appendix E.

5.4 Outlet to Downstream Properties

The goal for this project is to release no more than 80% of the undeveloped flow from Tentative
Parcel Map 19756. The results indicate that 149.47 cfs (262.43 x 0.8 = 149.47 cfs) is the control
peak flow for this project until the ultimate storm drain, Line H, south of Bickmore along Mayhew
Avenue Avenue is built. Flood routing calculations yield a peak flow of 135.77 cfs for the
developed conditions, which is less than the 149.47 cfs control peak flow. All the detention basin
volume and riser calculations are included in Appendix B.
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TABLE1: HYDROLOGY SUMMARY - RATIONAL METHOD (100 YEAR STROM)

AREA PEAK FLOW TOTAL FLOW
(acre) (cfs) (cfs)
Existing Condition
Basin Aand D 40.15 83.10
Basin Band E 33.39 60.86
Basin C 64.05 93.40
237.36
Interim Condition
Basin A 37.48 117.97
Basin B 32.16 110.39
Basin C 5.94 19.45
Basin CX 5.77 19.69
Basin CC 16.74 65.58
Basin D 20.59 55.54
Basin E - B1to B19 13.04 38.69
Basin E - B20 to B38 8.78 34.35
461.66
Increase in Flow Rates 224.30

See Appendix C for support calculations
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TABLE 2A: HYDROLOGY SUMMARY - UNIT HYDROGRAPH
(100 YR STORM)

STORM PEAK FLOW Q100 FLOOD VOLUME
(hour) (cfs) (ac-ft)
Existing Condition 24 67.10 16.34
(Basin A & D)
Existing Condition 24 46.66 13.65
(Basin B & E)
Existing Condition 24 148.67 25.43
(Basin C)

See Appendix D for support calculations



TABLE 2B: HYDROLOGY SUMMARY - UNIT HYDROGRAPH

(100 YR STORM)
STORM PEAK FLOW Q100 FLOOD VOLUME
(hour) (cfs) (ac-ft)
Proposed Condition 24 122.38 18.32
(Basin A)
Proposed Condition 24 69.54 9.50
(Basin B)
Proposed Condition 24 61.50 8.65
(Basin C)
Proposed Condition 24 39.24 5.98
(Basin CC)
Proposed Condition 24 60.55 9.08
(Basin D)
Proposed Condition 24 36.95 4.60
(Basin E - B1 tp B19)
Proposed Condition 24 32.71 4.09

(Basin E - B20 to B38)

See Appendix D for support calculations
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EXISTING CONDITIONS
EXHIBIT A



" - .
/ 600.5 FS it 9»" o -
\ h 602.0 FL 4 =
591.5 FL "Qi00=7.0 cfs = .*
x AR KIMBALL AVE. e B | T m ;
v T=18.5. min 30 ' 220 ‘\: , I
I
4 C1\ B Yoummmmn, v (A I
- EXISTING AIRPORT = 9 /\/’ )'_ W \416/ |
SOUTH BASIN U ' -
N, |
\‘ RO /5;2\ @253 fL / . R
[ 594.0 Fl 4.48 00=5.6 cfs ,  593.3" FL
\ ] 00100_38 cfs S =150 , " /Q100=16.1 cfs@ : m
T=17.7 min ‘ T=13.1 min 876
4 MY
4 ’ . $ 592.6 FS J ~ Ter
\ . / -~ “Q C}Qmo 16.0 cf: 7 \LQ,' BAS'N A .
\ Y 4 , Sa T=17.9 min , 7 Wy
N
| , , S mmmal D ‘' (TR.19756) ~*
~ : ' 1
\ r / BASING' “red i T T
\
! ’ /' (TR. 19756) : A,
\ I' ! I ’
|
\ ' / 1
| ' ./ B3\ | \ L
\ " BASIN 'C' %- - ;
\ \//I L(l?l |
\ /| < i
1 (TR.19756) , / ! Y e
' S 2 | N L o
\ =21.
\ i [/ (s S TEPYVARSERERE L
\ i ,' (7)288.8 FS \ \— ,
v 1 Q100=32.6 cf ‘ \ . 589.9 FL
\\G | / [=22.6 min > Q100=44.4 cfs
\‘%\. | : ./ T=15.4 min
586.0 FS = ' “ !
e mme ~ \ 1 \ !
\ | \\ | : \
¢ /(;_ﬂ ' \ Pl : N
=, : '\ " . o D7
§ 273/ 3 \ - . N b \#63/ _e”
\ % \ i , s\ \Il "
| . \ | : ) 3 I "'
l | \ i | ~§ , o
\ 1 N ()-588.4 FS o _‘4'
-
" ¥ J ]_ i
|
\ | | el -8 & [——— - ) 588.2 FL ' I PREPARED BY:
T L T T B 0 FER B N ! 7 g Im 18 m=EE J Q100=53.8 cfs | BAS'N D
580.8 FL | 578.7 FL 2 e = 1 7 BAS | N E T=20.1 min : ENGINEERING CONSULTANTS
OQ100_88 cfs I~ > OQ1oo—510 cfs_ o ] v l TR 20008 00 SOUTHIAIN ST 2 TE 50 Coronamca ozes)
T=11.2 min \‘ 1=32.0 min I i / ' TR 1 8858 |
| ! " - (TR. ) &
\//
' : | ' o /6:6\ ll. (02 LEGEND
| i I : / g 195 I @ I MAJOR DRAINAGE AREA BOUNDARY
+ | | l , U 8§ N B B N SUB—DRAINAGE AREA BOUNDARY
: : I /T N NN B N N N —>- L0 — SURFACE FLOW PATH WITH LENGTH
L 57§ 0k , @ DRAINAGE AREA DESIGNATION
@ | : %' Tt—a; 1549 n?;ffr Q51§o1—26 I-:,_S c 8 ! o o AREA IN ACRES
éj . : 1 ﬂ:, 1=31.7 min /—\ ss l ‘¢' @ NODE NUMBER
: 72 . 2 3 r‘% | l T £2 S A & g 335.40 FS FINISHED SURFACE ELEVATION
§ E| | \4 @ I . ~§~ ‘¢’ 327.50 FL FLOWLINE ELEVATION
: ! 1 / I N - -\ Q100=1.6 f:fs FLOW RATE OF 100 YEAR STORA.4 (cfs)
é : " 7 2 96 | am W T=9.8 min TIME IN CONCENTRATION, Tc (min)
% * ] : | 16 0?0801629 ;Lg:fs ) BASIN A DRAINAGE BASIN AREA
| | | i, T=25.4 min /
! I ??| i
5 | -
| 1 | &/ /D3
, . | ) 7.47
' I T 7 |
g | 575.5 FS ,
s l | | 100= 609 cfs © ' @
. 1 ' 255 5 [ A
2 \ ) ) ) )
I 966.7 FL | 5754 FL 80 40 0 80
K s =-— A Mg’_ﬁ;g‘;%gs @ I (%10%—';8:33.7 ?fS Z SCALE: 1* = 80°
4 =15. ' =27.53 _min
: - EXISTING HYDROLOGY MAP
& EXHIBIT A
T BICKMORE AVE. TENTATIVE TRACT MAP 19756

593.2

FS@

(3

e 1.78 :
s L




DEVELOPED CONDITIONS
EXHIBIT B



e - . — — ] T —'/;—, — 1
= T S
- L I// — — T3 MEANDERING K/B -
= = — ———SHAREDSEIT
— POSED-GHRE PATH_(TWO— .2z
— 7 2 GUTTER ¥

— Y S R—

- = L/
— = 608N4,\605.74'| LOT

P 606.54
\ = L ) FS e 605.73 " % | o052 605.6 FS
s = 100

L~ )
~— = = (P o~
=
. %
, 4 = —
13" MEANDERING = = — =
=

F
‘ A% 1 dgh— 605.37
3 3 £S5

SHARED SIDEWALK/BIKE = b ~ ; : 605.31 604.7 0454
PATATWO—WAY, = AR 7= il N 605.68 s _Fs s

= UL TR e — . :

= = 602‘93 6 3

N / — _— FS . T 1
cuB? k i
> » [ . 1

0. ™P.| |8
8 |

---- . = ol Py 7 -‘/Vﬂu ;
00 19+00 20+ 0 1SS 2}+OD | \EX/ST2§ﬁOO 25+OO ZETOO oo e <EXST. P JoNWalal ‘ ‘nn . ‘
| Q1oo—19 7 cfs ~BICKMORE AVENUE \ B/CKMOREW /L =57, :. \\L =478 \ ~\0.28 \ 0.15)

— = — —_— = ———— = — e = L p—

T=11.2min - FlOOD ROUTING /¥ FLOOD_ROUTING — ==

>

Ng22)  EXISTING STORM DRAIN. — EXHIBIT B
—\0.1C TENTATIVE TRACT MAP
CITY OF CHINO 3/18/2019

uwo=oo. 7 ub

4o

TOTAL. BASIN D + E FLOOD ROUTING\ T=8.5 min

AL AREAS *x (42 / - mf : ‘
Q100=135.8 cfs Q100=59.1 cfs (OQUTFLOW) BASIN E1— E19 Q100=37.0 cfs %/N@@Tb@t“fo - TOTAL IIX fg\(O/Uﬂ-'LOW) -

& )
///% j.\r‘\iﬂ:% § . H\Hwﬂ J’\Dg Q
ol G _ . o ;
> = r“gg = . ‘ S é ke EnclosuRe 1L
~ 601. r L
\ ; ¥ ?SA Rl = f@g = / Eiﬂ% : 60527 s 2
e 602.98 N 271570 =T P ~p 1 &0 £03.8
§ 7Y i Wiy || = Py N 6041 AL
\ 8 7\ 60%‘%\ oy SN 60F2L09 | 500275%'77 F 4'0\ 74; 7#) E’;'% P10 f? \(9 — 594 0 /NV 707
= S p 6016 2l i -\ = | — .
\ = & 9 620; S E. >, PEok 6OFOSQS 5 0.41 g 601.79 &\-T 1 ‘- R ; ‘- — |-ﬂ' 5 05.13 —6 8 f
— = " =3 ot N 501" . 800 ‘075 '4/%671255 - T;L .S o m%i__ﬂ%fp FS Q100— .0 CIS
B & + L LN n 2/ T=6.0 min
B - 5 @ &l & 5 -
N 600.3 F ' B PCL. 14 . s ' i QU\ 9 e [ ] | 60%}7
594.0 INV., plo-s0' o =
CL PAD=602.0 - 107 o
EXISTING AIRPORT o0+ [ PCLAS3 1 g5 e
T=6.8 m : : ,, srer]
SOUTH B ASI N : 2 ﬂ o | ¥ | a miii i@ [P s 59775 59?555;5?602356 | - | coc
be kS 70% 5% — :
PCL. 0, | L — - Za hal b % -
B i Nl I e o ot N e S
P 8
At A\ !_ 599.98 600.90 £00.03 | 600,03 Y 83 599,81, J oy’ - B
, ) o [ ] st [ T TR Lo PP | PR Tk B f L =i P e 7‘ }9 -
AIRPORT BASIN (OUTFLOW. - B e B E g oy [
TRAGH- ENCLOSURE O S ~ -
/ = U 59540 50610 ¥ %
Q100=690.2 cfs gr Voo ((9)990.0 INV| L / A 6145
L FG-LP 11U /) SW El W 60036 596,15 sl 5077 586,55 £00. s =~
5?5: s \./ Q1oo=2‘}i“1§ .}f& M _§ FFEé5RCEL | FS 0% FSH - 2977 - S |
| r=7.6lmn | & e \8—»@# }/
’ 5.1% 5.1% 3 —595.4 g 594.77 T 1597240 AP | B
< 5& X*) m@ H/D ] s HH
fe ) %% /:;} \j\/ 592. 6 FL 207 EE A K%O g ‘ i 76J 595.00 595.71 == y 59%45 L TTTTTTTTTd ‘\ i iHHH 1 i '4: T ———T \ [TTTTTT 622'99
OUNDARY; DR H » ‘ S\ HE — 5% ) . !
586.0 INV O RCEL fress 5 =1 B %ﬁg é | £ ETE T U8 %ﬁ%/
A = > R . o, S— = &\; 595 42
é 2 Qroo=4.5 cfs 2 1885 e D (A | AT 22
& 79'\ X T=7°8 min ADQ 5%'75 FG-IP o p e ; —19— “Fi;u‘mwuuuuﬁwsur—t HhIHH Vﬁ T (T T T T TR T T [T \HH‘\F\$HN i
%@2: 4 +Y®‘ &G S P%::%gg%% s5g2 of 452} '_;.s "j:‘iill 9{9}31}]?3. 8 ;595522 - ;
Bj » é\ 2N I 59;2,58/ $3.30 [ % H . 0.5% H
NG N k 3 | 590.0 INV ;
VoA . £ : @ «2H
5.94 ., o % ﬂ ) o [~ WoEs e — Q1o0=35.9 cfs PARCEL *
. : i o m o
AR 3 B ;L‘ AN | T=10.1 min 20 z
s Bk goze T L | g N RN W e _
S \ V4 “933?) ) | e ‘9 L i . @s — _QO0Qo | oOg [ F 0 0 7%559
\ < : ® HHH . (L ol ine } < ] > 3 ‘Q I@ of | q N
‘ /\Q‘){» @\ Q(o / ‘ | ::E‘t,f ;l’: N » ) v ‘ E Ngtm Q M| | xhe 2& g@b b EA LQQL(CD
QR - ok ‘ ik ) ] NS SEINES R er Bl %
| N, ~ ¢ " g\ | 585.( &l |2 e —|onm L || SR i Sy o °~
‘ PARCEL / SREEPOT TRE (0 " B — 2wl e
S | SRR - —_ ~Fa - sef 14 ‘v!!! CrLe 3 F
} 576.0 INV > 4 <7}\+\\> / | } H 100=49.6 ¢fs >~ mpagegpaguge u EgEgERE u%% ] u EREEN %QFOE” > bwe 2| | . =
= 3 il 2 Mr=9.9 min AS I . : “ 595,01 5
Q100=1 10..4 cfs > g // ,e‘\_,—\ B 2 it i:]: — 705.2% 591,34 X 59313F soas0 K]
| T=7.1 min 2, R SN @ A 1l i 8 .73#7U ,9ﬂjf 2.4% 27% 6%, 59;@03@
| Q100=132.7 cfs (/NFLOW)* R \OTJ % » ] ' S il - TR 1 9756 : 17y | " [y i ‘2 - e N < 18, [t ‘Zr s 2‘0’%@%:
| é N Q 2 \3 73 | 2 ‘ . — Boreo] P mvéiosure SpBl |1 ERE @‘ B ‘@ o] To| | & &:‘vlﬁf Crusy evrose |1 %&
| Fe . £ =L P H 3 gl IR =1L R B I
| A \g)‘d}/ 1 9756) S Q‘%@@ N N N N BN B B B B B B B B B B B B B B N— —1H R |_§[ @ E‘ o@% hy @ m% A B 3 1
| RO &7 s ] - o i F O O | woog — Hl
| g uéé,))@ > 5& P —l s s 05% ™ DQQ £ (IS - z 7 . 10
\ 576.0 INV x4 f 584.0 INV N =i o I3 =
| Q100=64.2 cfs\Af |/ .0 _INV @ @ ' — " PARC o T — I o —
| \ T=11.3 min 4\, Q100=64.2 cfs Qr00=118.0' « I | 1T Y < (<] —
| \ Ay SR . ; T=12.8 min: .. .~/ " 584.5 INV L gl 1R - I
| N LS 5 % 11.1 min 0100_ Sl 104 5 55 ‘—&“3 5 el B s —
‘ AN > ' -~ @100=70.2 cfs oo | — =l 2 _ f &
| ‘ 57;;00 57;200 574.00\ N\ 4 RN N L%.vo/ FLOOD RO / oV \Qo I 12 8 min / | oean 1 exvsmad H 588 0 INV oox H —
/ Fs \ qu == . R A= g ]
| L o S — 2\ ~ \\ 585.5 & % o TOTAL ! 7 ' * : Eg% 588,04 588.46 568.88 589,28 589.62 VA . f,f%;i/ -~ / g
kﬁf (e atey N S 2N A . Q100=36.0’ cfs 5880 FL /- R O (ES - — B 17574
85.25 564 ZL k|| R | 2 L awilllg=el ' ' ‘fl s G 5% R i) i 1\ 7Y @)A o i 537.80 | '
gﬂ) 58426 554;l ’ : 58:/;?76 ?G—L m'i —i = 5 :7 5&%55 N 58476 584.89 3o 5@ DG B X ° L w L 767 s 30 - S =0 ) o " ép [—Puamucwff 2.3 FS 1)
’ 7@@7\ - S a BN N v N & 4 T ; ‘
= N T NN N [ B Wmuﬁﬁ%w LT FRET petyl VR LI o] VB IRT L VR G 1L/ VHRTL Lot 1 T PRt L VR o, L | |
: 56497 w] FF=585.060 534,94 | 2 f, 3 > — Z / 587.12 NBI22'47E_ 34648’ o o > : ,
NUFLOOD ROUTING " RN & S AB ~ — T ——— A== . « _Q = -
TOTAL MS/N B E;;H \f,% fﬁ?y 35(9 / q . \;’7 ‘ Pt o 58 0587FS 5870 JB‘EZ{)\\ P=588.0 P=588.4 1 P=588.6 s sy , P s 2 25 T T T / — .
i Quo=9.1 cfs (outrLowp= Ll "N\ ~ X ] () i o\ 588.5 16| : : NOTES:
- QE%K’ s 002 gy 505 - Ooo R T /s ~ Q)Q 2L !1 7‘| \{25637, | - 18 mz 715 6 5857.; /W , p:£5.4\ T A e %88‘ 4 T& * FROM UNIT HYDROGRAPH CALCULATIONS
10.5% [ ® ~ o
gl " TR 0p282.6 FL 9 | ERRING y CC1 N VAl Irye s N7 a N\l =" @ik § £34£7 NV, © *  FROM FLOOD ROUTING CALCULATIONS
| [E—r & 580.0 INV z e & ~ | T W =9.6 mh | §| | L 3 cfs -
UDP i 0100—68 Cfs - { N & o . 29 - 70 L5 ’“é=9£50 fs 5 = : 4 3 - l El o1.5 'O m"n
— - S & P=566.9 - P=587, P= P=5687.4 - - aQl. N&
. sos N, 0.63 mrE el e e
ot TYP. f ]lm:j 7 O 72 T=3.7 min ) S ,: IR 7$ 311 585.6 FL A ~ | - {5 iy ~ 0 L - A . g ‘ ‘
53’ ] . sy D Q DR < - - J—_—— S — o : 8835y N
o ] 584 4 FS ._—‘7. 4%@3?\“ g: 0100=3.6 CfS [ ——— N — m—é\ — — — T ‘\?5:‘”— ;8 - s X . > %(7”?-‘53_6/—N‘st 3 I
':j TYP. ] @ . A ~. p T_4 7 . S =3 . . : : jo e P=590.7 =I. [
g ~ | O&\Oj CIL " B - . m’n E Q ,28 ;c . .0 5 / —— O3 TL I b4 =8.
Xe | = i %\ pelivt 8 y \5 X ’ O } :m K L (hl 2 S 1% 7. : ) . 366.28 10 z speros IC :l- O 8 2 m\’n
S =i PARCEL § s A / @ 9/7.9 INV_ 7 149 | 148 | 147 W 145 | 145 E2] 150 | 151 152 - ﬁ?\ | | |
< o U»\) N ~y /8 / Q 1 W= 1 O 6 Cf P=585.8 P=586.0 P=586.3 P=586.5 P=586.7 =586.7 - Frosed Pesde | Pesirs %@a - 3 2 q &
Z;OZ Ljﬁ w I Y [ (j)b‘\(3 < * . S O’o 657 ’ 2l 61/ & h ’3\ 05
- 5 —s— 1 ol v T=6.2 min | INV .. ] <lg LL% g | _
o X§Q‘a I e < / ‘ ' T 7 pg, 0 g EE‘ZI Ay 4{
= 0 8 ] L b -— ﬁ é %b?ﬁb
8 —_bg ‘ \fﬁg\ CCZ ¥ /'/:\\ — ' bZ?\ (7“?%9 7l N ’ ggﬁ 218ll;lvcfs :
: —F — E3 =9.7 1 b 0 ) T
© I = S / Q | (ES : 15X | rp4 g ﬁ : T=11.3 min
§* = - Jo / 30 7 7 } Fzgg \ W’jﬂ Pzggz /1545g4 Pziz 5 ;1545?5 c FS‘Q&@ 5jﬂ g ?@ 9% § l
S S D 0g T - 1 I
] LV % \2 \ \ | :I [—— D% I
- i | ] -4- 3 [ ] [ - Il ' (e N
PARCELZ - 3 / = - | I 7 ( 1
BOUNDAR - 51, ¢ — [ | | B N B N \ 125 545 i E I 5@6. 7 | 158 - ii‘gm " .
- 2 am W | 131 | f30 N §19) < : , PREPARED BY:
g ’S % ) n N — — _ @ 5 7 6. 7 l NV ‘ 2 = p-] 552 P=585.5 P=585.8 =585.9 :I 577‘ ’NV-@ R |
| == r - + AN, 058) ||| Ve x ACTIVE
{ 579.08 W FZm ‘ n I - -= ° mi =566.9 = = [ 4\
o Fs =l - ! 578.0 FL ‘;ﬁ - TN . N ‘ &R | ;T» ENGINEERING CONSULTANTS
L1 gL - S12 Q100=14.6 cfs B 25\ [(E24 [ A 575.9 lllV O 200 south R S SH TS0 o ca ozen
307 586.3 FS Sesors I oo g §g75 | Q100=20.1 cfs T=6.6 min | 7 NAWET) } \0.437 b 10 Q100=22.2 cfs
S| 1ok gg’ 2 VA 584.01 582.73 582.67 S i 5%7 60 T=6.5 min | 14 Pgi 535 Zﬁi ; 52 \ A 7 128 : — | . i fé/w ) &: \ _ 73 (A : e 1 =1 1,8 (n,n LEG EN D
~ | i Yo - , R T PP s o) £ e R
% 283.60 .0 03 .| s8224 58203 gxgl 58224  581.99 ﬁi 582.17 581.96 582.17 ¥ n s 5%'75 FS 158375 o @ 575°5 /NV 47 46 | 45 '+ ——— - 0 1 / ﬂ& a6 / ) — }7 — —
. TR - W I o L %P C AV o5 oo R s - 18576.0 INV Q100=18.7 cfs sy | s | pess | T [ -975.0: — I g I MAJOR DRAINAGE AREA BOUNDARY
2 %Lk %{? Z 5\H2R6 | ‘w‘a i i = ,3;3 i ‘Hﬁﬁi i i 'oﬁ%ﬁ;\} i .5% A i OF} "8# ‘5 > 1.9/3 | 8# ‘5 55%06 Q * 21 4 f 02 T=7 O min } 1 | pzfli A5 | N Io{ {1 I ;g \ 0 4 ’ 1w= C 0 47 I - 578’ INV ‘ @
® - - > : S5 = : \ AR - N ™. s | {5 ‘
& T ’ ’ s o N \ - » = o T=12.1 min T 010‘1’ 0.2 cfs I BN BN BN BN BN B SUB-DRAINAGE AREA BOUNDARY
N | gz_%[ SEN T=8.3. -min | TN\ Ny T ,,’\ i [ ‘ T_ -2 Mmin ’
o, FF=583.20 1 E% = \ EZ 7 .4.85 22 | 7 o L= 700
3 3 &g Be | & > 3k 577.3 INV A T FLOW PATH WITH LENGTH
wE B P B CC3 WNo.43) 2 3! \G.57 /A Quog=15.4cf B Sl .68 e T=27" 77 \0-00
Nk e o5 _/ \l PR. PARK Sl 11,1 =/.0 \min | MT 0 IEE — S s LR = N\
3 80"/ 574.5 INV | g 2y R —— D27 T FS D17 DRAINAGE AREA DESIGNATION
. - ] ‘g 15 i % 7N\ —_586.
S . 5| C7 L L0E . 2?7 (721007=323‘2‘ cfs’ 3 | 5 | 5 - Nl N : P15\AE§% 0 19 77 : D19 \* L ‘ 586ﬁ | Fs 0.00 W AREA IN ACRES
22 : i N =7.3 min T~ \CEL 21| 0. 0=25. 0.31 S ” 3
i E S, e M | ° B i f L-3 = 1 \
= | 8~ I AN | B L - 1576.3 TNV L L e 12 NODE NUMBER
. BASTﬁf IC 594 ) o i } ] — CB#7 b '*E 9. D T587.1 16 T1582.4 FS ]
2 p # FUTU RE RES | DENTl AL | ===l Ty ] T=7.6 min 053/ i ; AT 239 .. 582.8 TG 335.40 FS FINISHED SURFACE ELEVATION
%“ M=%0.5 n 5 y . S _& sl [, ° s :N 1. «?’f«;@% - e &V - 26
o o “(DO N = ¢ z } II iﬁ 0 | ® @ w05 s 0 1l iz | o E3O : 173 | 122 | 171 | N 'y - /D4 g% =4.1 cfs A . A=2 R “ 577.9 INV O | 327.50 INV INVERT ELEVATION
E Q—'LIZ 5;6%52 2@ E A 1 m éﬁ - 7_6 H = 2757 5—82 . EI S& 1“—— - ' ' 573 2 /NV pffa. =582, T‘ | <.) P=581.5 P=5681.7 P=581.9 P=562.2 P=562.4 pffpz.7 lamm . | P=583.7 P=583.9 P=584.0 L OZYQQ ‘ EZJ / l) \1’ 9. 6 m’r’ | / EE I ! Q M=2. 9fs ( Q _1 6 f FLOW RA TE OF 700 )/EAR STORM ( f )
2 iYL Fs JERRER NN fs |:| e FHE S BAS | N C< : OQ 272 f | - - 0.49 — o Sire o L o Syl 3 \ T#7.7jnm ‘ 100=1.0 Cis CIs
S S b78.10 [ 1578 10 ¢ 3 | : s A T ne o 100= crs R T T \d - = = = - i 4 ' g — — H ;
——EEEEE 7 " FLOOD ROUTING : 7=7.6 min |™>2 o | . - r = 176 573.2 IN. X1 : 2N HIESS vy -y B N # - Puoi P I concauATA 1o ()
E 2 },ﬁ%@“ e S TOTAL “BASI ; Fs g - | | \P\ l l i | <é8 Q100 e =30.4 cfs I. \o.14)_ I el | CB #1 CATCH BASIN NUMBER
@ 581,43y F%ﬁ i Q100=56. NE S 570.62 1 {7,7% I BN BN BN B B BN . } T 107 106 72 %57407 I I T_ 14 D min || : I e P‘ . /@\ /@\
5 SR RIS |77 — | — || — 1. 54 31 - N \¢ — ‘ - proans pesats I\ P ~ 0 P=55; P=582. - ’ ’ int AT
z PANCEL e | =998’ S AN e N 570.0 FL i | =N [ 0.62 é:%=2§7n§',ncf I EN H}B%;, Mt b BASIN 'A DRAINAGE BASIN AREA
d 576.5 FS [W??OP dsk TR A — =] T || L3I [obe - J13 | Y E1 7\ Sl ——— e - -\ ) S = P o I - b f— I
:(400 . TRASH_ENCLOSURE - > 2/0.52 20772 | - Q100=58.4 cfs | Sy \ i S = — | ™~ ° ] . >l G.c 2;
5 . D 44.] 253 94 | o5 (oE143 100 cils g . ~ el I ¢ sz TS I
3 , | 4 I ‘
2 S o | “ I=7.4 min | 572.0 INV . LY = | in M/ D30\ @ (D44 ~ ==& 1 =
g G — ]| \H“_OL 5758 TG /.92 . I 70 ‘31 1 f | -___\‘ 0;6’7 .:;7 - \ = 6[. \0.2 5 2 ;| o \ I
g i > ~ ! 100=01.1 CIs | .571.2 INV . \Z2 ¥ N wlaoh o
E i m £ 7 . o / @%i 19 . CC4 T= 70 9 min ‘ P=580.1 649.9 P§5379,8 i :’ — ‘——' v‘—' " 9) L H_ %% P1588£ b "a A -V'_ ‘ 2 ) :L | N It I E
g A Zj | — T= 0 ‘min - S LANDSCAPE I } \ i J?g?b}nl‘f? l OEJIUa1 22% k“‘fg 5-6'5 e °4: ‘:-_ D / P CQ ‘ !
a /) = — % A h - { =149 mi ok M i
: : % 3 574.1 ¢ a2 < ||
a < t:l II I ‘ ] | 93 9 91 @_+ s © 5! ng \ PER81.6 | N m
g : = N R S Qroe=338 ofs 7 r I
: = s = S.17 1z yii = |
> —IH - — _ 15 S 7=8. \ _ :
§ _ E S 7:‘X 7 ;: \ I } \ LI‘P K r\:l #') 9. ﬁ é H J 8.79 578.95 1C 579 5587i(? s 972.74 2 579.98 580.22 580 2
% _IH 2 o E | I ‘ p@o '4;>57 | nggﬁ ~ - S = 2 — - - - - -
g —H SHARED / 578.79 TC — N 580.08
= == |5 (¥ | <l | = (e piniainteinininls WY; nin - | 1
3 e © | it >\ 100=58, (INFLOW)X JpagsN LM I AN T oA
8 = — N T e T Ub #9 < |0 K Eosiihis § £ . M I
uNi T H L . . C \% o P=573, p=s707 | p=s705 (L0} " K ~ E 7 T ’:- Q v rj .\; ' £ A B0 e~ 200 S "Z’_‘d mi_ﬁg = D é; N) 80 40 0 80
s - o — | i | Q! i ; K (@ 9735 \ S | P = 574 I o \0.76/ ] g - —
£ i — o : 2 271.6_INV gt 1 NN\ T B 0=34.51 cF e N N A R UL R g 220/ 34"
: : — | fs (INFLOW)I] Q100=35.2 cfs ety (=2 75 7o\ T=8:7 m % [l gl ZINE | 50 Zlos. | Ass Al SALET=
2 =1 iz I — — T=8.0 ! @\ g \ 0" | £35\ LS ¢ (S N Q€ St g9OF S,
? H -/ HIRIHE] — min 1 0.52, I | a © . - ¥ &
s £\ H wauuuuuuuuuTlTﬁﬁﬁiﬁAj | — IR - N AN, l — &
; 13" MEANDERING ] — I EXISTING GREEENHOUSES ‘ \ 0. 5 2 K I \7$_/ 0 52 la h -L. N ) (.N — H \! ‘er\) gl Il \\! 4 “ 5’7
3 ) . gjﬁﬁ,{% V%LZ%AYSK/B/KE ] _; i ‘ ‘ ?E 763 \ﬂg/ : pesro ' 90, &4 . % , [/ \ggﬁ / %Q‘E ey 8&, N 8?‘) ) ('E So“; DE VEL aP E D H YDR a L aG Y MA P
f \ F (WMANDSCAPELOH E ﬁ ‘ ‘ ‘ ﬂ ‘ ‘ ‘ ‘ ﬂ ﬂ ‘ ‘ ‘ ‘ ‘ ‘ ‘ o I TA E I | 5}1 | - A JJ = ’\@h‘% @0& OGS | S
- (. = - =97 crs (OUTFLOW)** T~ v N ' e st - E———— N ===
% = % * ~ - S INTERIM CONDITION
N q ‘ > = = :;
|

Q100=




EXHIBIT C
FLOOR ROUTING DIAGRAM



= — //j}~—#/~,_~—,f.|
_ ="
E— NDER! — —
e T WHA,Q”EE%M [K/BIKE=—
— — — —PATH (TWO=WAY) 605.97

¥ HP

60804, \605.74'| LOT |

Plotted: Mar 20, 2019 — 1:02pm by: Sam Aguilar Drawing Name: Z:\06.025.000 bruechert\Hydro\CHINO BUSINESS CENTER HYDRO\EXHIBITS\EXHIBIT C FLOOD ROUTING.dwg

HP FS
"~ 605.73 S | 605.2
FS - FS 06.60
\ 7 Al s 605.60 - R
: : FS
~ 13" MEANDERING Lgh— 605.37
SHARED. SIDEWALK/BIKE 605.31 604. 74 FS 04555
PATE  (TWO—-WAY) FS 1% 3
FS [
i
Q o0 B —
Iy
-~ igagans] ol
= <7 \605.74 ¢ ] -
— = 1 S 05.04
= — 60:’;3 L Fs = 2\\
603.46 o 05.36
\ 000.85507 88 ﬂ FS L; R % ™~ 605 27@ FS
~ 70 PCL. 18 10N 605 9 PCL p fg& £05.65
\ ‘ — p;@:ﬁ%ﬁé ‘ E{\: 2 FS PZFD: 6%5? ] |
g T = JE—
a— ) P S t
— 7 . . 3 . N
02 00 ) _ | o ‘ ] 05.13
) 1P 05\’ . 601.45 600.57 OP/EH Fhe1o : o — L2l — [
. 19 ok L - / M 604.88
— . = §00: N FL-GB\ 0.6% HP 129\ A\ P.MB. '1£4/67-68 7% 3 o 001,58 602.79 — Sld| — To_Lp
1 = S A FL LP-T o 662,81
— 21 5% \\u T oM HHTTT1 % % FGV
=y %\D Oé g P tﬂg@ S § ] g S| g 0025 4.6% TRASH ENCLOSURE
°6m' ~ pre PCL O|0—_] 1.92
ZG \4\2-% ‘W I " %.LL $ FS| ¢ é . 1 P', 1 F75 600.41
0 ] 45| . 8 [T N N . a’9‘** FS
EEENNLEE ® © FF=601.4 - . 601|908 N 599.49 599.71 Q 600.65 901
H | PAD=600.4 Y 2 = 24z [P-1C ok o L
® FF=603.0 | ‘ T — . e y
5 = . PAD=602.0 T T T T T T T T T T T T TR 1.7 S|
. QJCLOS'RE N [ S < 598.601598.67 Al
_ ; TRASH s N\ \2 & s = N |599.24
e o 60131 {24 6020 . FF=602.6 P1 1.6 18R | S [ Fs ©91.46
LOT'A X ® i 6 H FA9507.5 . " e o 598,44 FS 600:
7 7 IECEEEET = N -
Zge . A < ; N FL—66—
é’ 933 2.0% 95.5 B i z — ® |x o 8= | 60%36 596.44 597.79 [596.65  600.56 |
& H 4 — . | IR —= fS FL FS - FS
P N e
iows peL. b | oL | — o ——p | U1 ] s o e el &
é’ Q fL " 3| \ﬁm 08 m: 2 40 607 S M@AE‘CEL Boy 601.41 0 Sir 601,15 59990 % < 2061602506 y
Yo, 0.5% 601.45 PAD B 7 RV EPE= 598.70 o Fs |
: N WG/ HE_TRASH Fs N
NG HP T6-LP o
- TYP
LN o ) : = ﬂﬁ 3 TP 0| 19 - - PARCEL ||
N\ - s . 045 Q - TGFL : v [ ; ; 17
8 ] S | e[| B st | [ 178 AT s EE®T] Iz x %] ,
o - N s f T 6 O ]\896.40 59?5988 " s96.60/I0 78
o =598 f L FS
& 3 TRASH. ENGLOSURE O 3 o m
& = 0.5%
S A ] []
6 /0 0.5% 0.5% 59640 596.10 597.791596.30_596.60
VS D ¢ W 59710 5 2F5x 45°)FS 6-1P [ F{ 12" XF% 598: p01.4p
Ao o, (. Fo-LP S <} 596.35 " "
e = S < g 600.36  596.15 5| 59779 \896.35  600.56
S 7 & S EV | FS e FS 2L FS =—FS B
¥ Ci SERNS , 8 FF=596.6 7.0% ~ 7.0% ey
& 75 FF=598.6 3 s | S R s S
/ 25 C’)\'% S PAD=597.6 S -~ E PAD=595 _/@ %‘L
o~
T VO S S z R 596.0 \——TRASH ENCLOSURE
( N %j‘f D ' i 5 5.1% 5.1% 2 o g 594.77 M |592.26 AP | R
& i - HP HH [ 7S B
Vo RO, o > 08.9 T T (mu
S i ey 78| 7 NS
QUNDARY D7 - : M S 595.97 596,80 596.80 065 0 %7 911
- 11 s \ - - = P -
[T RCEL FF=598.6 S ‘ ‘ ‘ | Fs] 5 Fs Fl ‘ ‘ ‘ U ‘ %%7
A PAD=597.6 < HEH
Y 3 R ‘ ‘ U ‘ ‘ . agﬁ; < 594,53 8| 59542
G A : o 0.5% F . 0.5% “‘ F
U] NN 592.49 |59 597.62 v 598.20 597.33 / 2 ) —19~— ~
] + 25 T { 0.5% 0.5% Hp R T S 594.84 59556/ & 2~ A\ 49327 | 59361 9 4934.9% 10 | 594)46] 94. 7@ t 5@5147\
& D o 592,15 59655 \Boazet Ws5710 Sh ~— FS SNl Fis 75 | [ 75 | 73 | S t ‘ EEENE:
> S <
+\ W FS je-LP Fe-LP ° ; T TR T T T T T T T T T T T TR LT T T S T T T T T T TR T T T T T T T T T T T T T T T T T RIf |
=N o5&, .0 FFe538.6 596,20 H593.22 R == i
=597 FL H s B
(—TRASH ENCLOSURE PAD=597.6 n :
i=2] 1 -
S 586.9 494 ] 0.5% H
© §& > i fL H 593.22 B
34 P H & u
N o H
s TTT e cEE ; > oH
"3 1 H© i o o V[
Ay a1 g 1 PARCEL
> : ). ] o 2H
gl TG-LP (39 TRAILER STALLS) - ] L ajH
i 585.28 584.40 o 587.21 587 58 587.98 ( M u
S FL-CB\_— gFL=GB\ z T6-LP FL oy FL s80l61 H 20 u
0 ~ h bafd Fl ] H
> i ! I% % El@ ‘. ‘H‘ ;%/559 54+ —H o
g > - - o8} Fli — [ 504.93 (5 DOCK—HI STATIONS) 594.96 595.34 (5 DOCK—HI STATIONS) 596.08 H
Qv_,?; Sk /// : > it ﬁ/ — K F\— 000N 0g (7 S\ 00—/ F5 2
% HHHH NGBS L‘\o 3¢ : 2 H BN H < I = Y o| || 9] Ty ™ [
N <’9\'+\ 3 1 T 15[ 3 ?% Enrk . oS NINEREZ B P i g
S . b ; B . N3 sl SLRER i Sk RS H |s0%
5 Y/ e ’gm b la|® 3 584.28 {TRASH ENCLOSURE|™] = o &2l b 9 9 N 3l dh (3] @ o Ly |
o [ — Ny Nl | : g ) : : N .
" S | l - gLUQ ISl ﬁt M 1 ol SIS S el N S\ FS |\ H
S S ﬁ ﬁ 3 3 Eﬂz SRS S 8l X (3 5 =
= |-
oD ) @ 00000 /o0ogogg uuuuuu D000 000000 o5 /5%4% B sz ,
“ \+\ 3 588.45 — 9.4 ' 590.01 Ve Dug s L] o547
& > " ks P -y :
X I ~
9 3 < . H 58§.94 X 295,071
O N AN S . ~ 593.13FS
ALY R e ST e
)
s 89.73 27% 2l6
R % = | ' s90.09|' | B HQEU — - ’
. FS ¢ | i \ = 1 2]
N = ‘ — M = E = N K% u
: f"’%o) " —  |soree s lﬂ @ E‘ lﬂ ‘@ @ @ L = |3 &f LTRASH ENCLOSURE |-
Ry H I u
Son °S 55955 | S8 U P T Sl |3k :
Q <0, A& > £ - _H N N N o N N D (| o 3 N
ST NG ' T— | —A EREREE: RS NSNS, (Ll ]° H —
0;-\ ~ N - — 33 — O U ] ] ] ] ] oy — |
i ug‘b <<"> 7 \f\% ~ %‘ 0.5% o © : s H (14 DOCK—HI STATIONS) é R
ARCEL — /o - & AN 8o o Sell— — A u C_
OUNDARY ) % So . I 2 ™ N e —H H
) ry o H u —
) PARCEL Rl E | E—
Q S — O ~H
Hay ~ i
589. Y = =
PARCEL
j (S qu 1 q Lﬁ g ] ¥
o H) w 2H —
K7 ol S 21 . Il =
- e [ i —
121 O H 70
O FLOOD ROU = R H—
] 0.5% H
2 stvg H u
\"/TOTAL BASI 518855 Hsop 4 g
Y —_— 588.04 588.46 588.88 589.28 589.62 /H FS 29232 T T592.67—— ——F -—593.09-5934]_ | 59349 H
N OIOOQ 100=36. FF FF FF FF FF H FF fF L /FF FF H
o ‘ ‘j“# ‘ ! % = — Fvyv ﬁ - 715!” — Hmw;ﬁﬁm\uuuuswuumuuw\Hmuwamumﬁmq" u TR. 17574
3 = ﬁF N EEEEEANCH] S AN
FS___Fs oy S = H = +HO-1—SLOPE AP :
=il A . B Tk y = 4 g .~
= Fo—FF ’ I\ ) -_  — — - _
N I =3 i e L 33 B7.46FS SD SD {9 os05—| sD — g N \FS SHE
o=t 2N o 4 bo 6.3 56615 58713 587]87vh 7 ] 46q BY TPM 19701, AARTED 13y 50 1|0 0.50% 5b1 Zed
ﬂ B B . Ry 3 K4 i .49% Fl .5% F 05 ‘ FL : t 5] 0.5%) FLI 0.5% Fi Fl FLOo
\584 584.94 w| FF=585060 5495 IJ"‘“ TR ; < 9 L 9\@:‘ SN 587.12 N9 22 47 E 345 48’ : : - ; ; 31 SLOPE . ———
F9 5 T HPS S g K
Fi LOOW ROUTING . s
% ) 17 B 2 5 ~= E— _—
— TOTAL %/N B S X | 357.5 £5557.2 £54a7ﬁ 15{7,3 PLGEM P:gs.a Pzgzu F:;“ Ry R g ‘{’S'ﬂp oo e 4 R 43’; R -
Q2 P=589.6 P=580.5 P-589.1 =959 - p=5688.4 P=588.4 P=568.6 P=592.1 & /
wl W — — * ‘ — £ H - . P=588.7 %97')
- 58 EE % & . 0.9% 3 Q 1m_ - 132 7 CfS (INHOW) ‘ 31 i 26 23 18 15 10 7 2 rg%d) Nl 4;@‘5\% f?&g_’ (:}E%C\B p&’&%g? iz 2 7?90.@6\ ém N
ey Y .9% 9 zC o o o o o & o o o o 151 (rig
I§ ﬁrg 7 < 58F7S,30 ) I;M - Q,m—g 1 Cfs ( OUmoW kk ‘ P=587.3 P=587.1 ‘ P=587.4 P=587.7 Posgn o P=587.8 ‘ P=588.2 P=588.4 @/\_«‘: ﬁs&)@ pes92.3
g S S 589y == =L - —t— — — ! — — | < ¢
S S Qla FS ] ‘ 30 P=589.2 ‘ ‘ ‘ ‘ .
% ° E - ] ‘ preert | /55{5-9 ‘ Fzﬁ” /15957_5 PZj4EZE ;151575 ‘ P:ﬁg&a /%5‘25. 2 FroBes , ‘ P=588.8 p=s8s8.7 P=586.6 N P=588.2 P=588.1 P=566.3 ‘ Froon -
D, —
- ‘ _ : L Lo o o 1L " i‘.b s, Ayl (924; P " "f: e, 3%, —_
29 28 21 20 : | - ¢ — | ' —| 5
B é 2 13 12 5 - £l 5 -
ﬁl I ‘ P=566.9 | P=586.7 P=5879 p=587.3 P=567.6 P=587.4 P=587.8 /:,_5455.0 %%T_ fégse/aﬁ 7?@.)6 l P=591.5
= YP. Ir | ‘ ) kE--a 1 — I 1 —= F558 Bcgs P=568.9 » 5 P=588.2 o P=087.8 P=587.8 o P=588.0
57 - [ - I N Vi N 8 -~ Lo ”’”f"%i;; L R R ajg'\lo% s, X
A\ -J] S 0. O g
- | - N — - . Ry 2r B s [ i I
o T — - T T _ 58250 5y s ——— — — — \ =
Et TYP. ] ‘ ESB'OZ e / : / \ u] /N B P=590.7 — — — —
- > 805~ : = savt— W s Bl (Bl 3
| 60 ] > ‘ \ ﬁi 588.00 Te Sss-sgw FS&SVDO\S\ e oy 5 SR Lo 300,05 T ,JZ: .
. 8.5 \\587.52 FS \ 506.28 TC 587.27 1C 588.54 TC
E Z} i § ‘ \ l K \ f 58&_2 5W7 25750 IC o5 355-42 : 586.77 FL 568.04 FL ) " QZ%J .
b 7
3 < (M 35| 24 | a3 149 | 148 | 147 W 146 | 145 | 144 | 143 J50 | 151 182 = — ~—t\ e
= - %) P=586.1 P=585.9 P=585.8 P=585.8 P=586.0 P=586.3 P=586.5 P=586.7 P=586.7 P=586.6 . e “’g’k\% i 2 > _—E 2 2 Froes
2.0% 1.3% W:I T ‘ @l° ?S&ZO ‘%;\*q 62?‘\6 I g R T, Pl %9 oS o
© o S I A% A% 2o oz K~ R X
— 3 ‘ PAs @ (>4 o i K’GEQ ?
@ w X % Q") H é ‘ T T I T P=588.6 [ P=588.7 < P=587.9 © Prosr8 i B EE & - ey — 1 —
| - | T T =588.. g8 ¥ —
1 Q o, B3
[ - - | T v S Js. o
& 8 I _\H I | NG e P 2 s &%, &7
Q) ] N ‘ T | | | T NEE] % TGy S o > <% @
5 . FLOOD ROUTING @ ‘ R ——= N —I— — — o
- P=588 3
I I~ >
- TOTAL BAS/ N A ‘ 3 6 37 3 8 1 55 154 153 P=589.0 Er P=588.7 ‘ P=589.0 P=588.9 ‘ P=588.3 P=588.1 ‘ ‘ é | %’/g ,Q; /:5‘%@ o ag,i*z:
] — =585, - _ P=586.2 P=586.4 P=567.2 ¥ Froees = qgle . !
i - . P=585.9 P=585.7 P=585.6 i e ot ! ! I 1 s 1 S > s y © © BW
: = Q100=44.9 cfs (OUTFLOW)** | w6 | g7 | sl | | | e 5 e . , B
<] ‘ ‘ £ . X .. =586 =586. P=586.3 g Ssggs "’?‘: »}54’ o "fz A2 % S 6‘20 < S TL\ T
PARCEL2 i | | 7\ ' " 1 o I - | e R || [P 7 @2%@@\ * 4 % — o TE:
g g i P=588.4 % 3 T N % Ny
HOUNAR ] ‘ 41 40 39 g 35 “ 156 157 158 g e, P=588.9 P=589.3 o o Frosa Fro8s & R P=586.2 = p=588.2 ,\ P=569.2 NO S:
P=584.9 P=584.7 P=584.6 1 134 133 132 1 1 P=585.6 P=585.8 P=586.5 @Q oRg; s 6%%- oo & g S P=587.2 Bt i
o - : N | | oA G oA IO A A A ) ¢ ! | | | *  FROM UNIT HYDROGRAPH CALCULATIONS
o ] ‘ | M \7 - —
= QS 5, ST 570.09 - rp 57939 — ok
E E T g = ‘ = , , . | el | | FROM FLOOD ROUTING CALCULATIONS
‘ 579.08/ _1.0% 584.94 - m ! ! % I P=567.9
FS . L 1| . =586, &l P=586.2 P=586.9 o —_—— ——  —1 —— —T
3 s ‘ ! T T - in : prsss e 5 2% P2 9 ]
| ‘ ‘ T T ‘}SGS- 4 %% 3 &Qf\ "’Q?“'\Q “gjf’ ° c_‘{) "’Q]«’”
= i ]7 in
585.09F5 B |- 581.83 FF=583.00 | | 1
585.43FS ; 3 FS PAD=582.0 ‘ P:45£.7 F:45£.5 pigs PZ56534 nggga 155534 0.6% 75% 7& TELY\ i L
5 0% % 5 Z 984.01 982.73 282.67 | S mamun ‘ g 122 3 24 5 7 128 2 1 %y % SV I 5 g o X P%Y 2 X%
d ‘ - P=5844 564.6 o pilss.2 [ P R ~ 2 %ﬁc | 0z % ‘ ® Y))%\ZQ Y & e,
583,75 | : : : otz 2 5 s g E
° E\b . . “ 1 I 2 - - [ | L I
5?_{2/524 %%Oj E’\’i 582,524 5215;? ”’.l 582.17 581.96 582.17 58356 FS FS 158375 ‘ 47 46 45 B % 162 163 164 P=586.8 7 ;{‘ P=586.0 P=586.8 P=587.8
~ o N é—i NRo N AP O 5% 583.06 FS P=583.7 P=583.5 P=583.3 Ej 7; n :] P=584.7 P=584.9 P=585.0 — ‘
: e e e OF 1.p HP ‘ 118 1. 1 L & o
8 JEREE S AiiCENERTIAE et oAV . | 3 il Tl de |
“Fs 29 X T SEs oz [B@
‘\_r = ‘ | HHH —585.5 ped e B P
N Y § — — B8 e P=587.4
1.2 —t ID | T T L] | O o oY .
X S N <) 85.4 X
Sl FF=583.20 R 1 SS | = " B | LI ' g |88 S B ‘ ‘
3 PAD=582.2 Q 1 5B %g‘ \ M o, i ry) /L_ _
1.0% H 1 = - f T —~ |l @ ol =
Sl B — IS 8 | 48 | 49 50 8| - i 167 | 166 | 165 LR EJ& T T T R
] — Y = ‘ P=583.5 P=583.3 P=583.2 = © 111 P=584.5 P=584.7 P=584.9 585.36 H— o — 586.7 N
™ y 5} § i ‘ 7] 7 [ ] ] i 5525 - i H— ggg.gg ;E 3654.54 255.45 0ORZ 586.60 _TC
3 ) . g 1| 117 | 116 115 PR PARK S/ i : f Ed T —f : in
11 i e | P=583.1 P=583.3 P=583.4 | — — Bn H— S
5 | ‘ : B — 11 [ | N i (- % P S
bl o ﬁl N | L] 168 169 70 O o TEEEN ' IS NN ] R, R,
o ¢ 2 i 12 2 4 - AN ANCY BE SRR N 5 0 — < PREPARED BY:
—~— Ve N E g N ‘ L \ S L L | ’7 possas — | - : P=585.8 P=586.7 P=587.4 g
Do pany Q- \ - I | = i
Q Q — H-H —
B | B : | AL - L I — =
Sle g \ L o~ e | | ' 1 — — ]
> ]
; : _ | -l ~S Tt 0 1l 1]
. 2 R \ ! o = HiRAL 5 e E ENGINEERING CONSULTANTS
0 Yo} D Q - 4y & | [ 5lei _ _— | T/ WWW.PROACTIVEENGINEERING.NET
N A - =< ‘ ,A%ﬁ O P T N N = 8 © © i3 Pes84s Fesess Fesaes 200 SOUTH MAIN ST SUITE 300e CorRONA® CA 9288I
© (14 po TIONS) i & & — e g I U LR A o | > ‘ & = | A & 6 & S B 951428003300
- P 745 1 8 : o g & 4
1.0% a0 1 [l ' a0 ~ 1 | 54 55 | 56 108 109 | 110 111 112 113 114 173 172 171 % | | 8 bl b < < ‘
\Va — |_| g I_l Eﬁ — - P=582.3 s pmsgn0 P=581.5 P=561.7 P=581.9 P=582.2 P=582.4 P=582.7 P=582.9 p=583.7 P=383.9 P=584.0 RN ‘ id] ’7 i o L E G E N D
1582.0 ? ? : Q 5r8.1 582106 % . " H ]
szafS L ofT ] Tz | 131R 7 gl Lie . ' ' | ; : =k = I o I
8 N NN <Ml 1 N N & XlEs | K 7 . . T o = = — P = ST 2o R X, %
| v T HEE y gyl 57018 K IR [T 8y | : i ' F : - = - A ' N || s @ % ¢
v, - - -~ ~ ~ n' maa %) S Wﬂ_ ‘0 2 - q _— B e < |
e ~Fl ‘RO : ) AR T . - N R AR Y /e 3 TN B e | I I MAJOR DRAINAGE AREA BOUNDARY
= 580.69 [* -~ 55 P=561.3 | p=581.2 P=561.0 s =062 =565, =563, A w - “ K»« 2P & I =586. — _—
o Noler o[ B . TOTAL ‘BASIN A+ B- | * * * 15 fe 5 58 L 0 e Te |5 |a = | | | | _
Ss1.457 | 05/ Q100=56.9.cfs* ‘7. 7170 | ) S ) | prsas| = T | 8 v - o Q100=1.6 cfs FLOW RATE OF 100 YEAR STORM (cfs)
FS olhe ™S : o| e f t : g
e 579.06% 5_' 577.95 576.39 54 Zy Fsg p— Lé—i f"&m ‘ | Ul p=531.3 p=s31.5 ,,152755 jaaafa Fyﬁoﬂi P1508225 P1gz17 - [L]] \ | \ : T Il T | | AL
PARCEL~ £S N FS FS g’ - q ;ﬂ: < P=583.7 _ _
sl T 1 | | o e e e | A [T === 1 P GO BASIN 'A DRAINAGE BASIN AREA
i 578,48 241 5757 NECE : : . - 5%, 2 | [ I 3L |7 s% P S, r
T6—LP|. d.5% TF5 | 4L Y 65% = oor— | YNy =l 1107 577.72 e | ' — — i G X ] < | e P Be Bl /o < ©
. - 2 0 e 1T A . T
R - = W 60 | &1 | 62 g i 179 | 178 | 17 W% |8 R |8 F - SRR EWEN
o e - iy e ! 81.8| ~ 4%
‘ i { i ‘ | { 1 ‘ } ! o ‘ ‘ e Frose Frosos P=580.3 P:gsf5 p:gqfs P:gz:f ng.4 /3:2591.5 1505?9 e Frosae Fret %’0 a q, ‘f:v%P M/ o, 3
| { t {17d 2%t - o S o AN
. ‘ ] § I L ! RN — % Uﬁ N ¢ % % 2 S
i ‘ ‘ : e T 55:11 : Tlox EZZ ? | & — %5;5:2.0 ) P=584.3 p=565.3
| — —_— —— — —_— T T T S e 1oz 20Y.3 T b —— = |
e HH \1 | 12° )/ 45’1 12" X El 12' X 45°'|12° X @ ml / | Emas; HH @;ﬂ ‘ 65 64 63 | X ) ; 180 181 182 < — BW‘% . ’: > 580;74;{C 25F :‘ ‘
= ‘ FH T \ ( F’ — i ‘ pess! | pasres ‘ esros ‘n_ 4] _‘H ] ] H_ | - P=582.0 P=5622 | p=582.4 7 | i = - ‘ - — [
! o im —= ks Y
e — 1 < L & 2
L/ _A H— L,, ST | 13 L ANDSCAPE | : 5 : S RS ’ ] %3;2,:"6 | - . * R | §
A —— | = — ,/( AREA T ' P81 EE é s ) =; P=584.7
— 10 — ‘ ] i 93 92 91 90 89 88 87 | 1 Eé 2 ;U 3 580,29 | 1S Ry N I s : Jes K
D ( 1 i C — EQUESTRIAN ‘ P=580.0 P=580.5 P=580.5 P=580.8 P=581.1 P=581.4 P=581.7 E e /ES%SBS ’ \}" l'?i'?
I H inlR [_H ) TRAIL \ ! N i ‘ / \ | A 1 l ‘ l
|- —1H . [ \—\ [ |
g 2 —srioia BASIN CC = | - ; e
H S 57565F5 ) N : ‘
g - /4 } 6 | 67 | 68 185 | 184 | 183 2 Z{(g) o= 2
ASHEN — 11 —_ P=579.9 P=579.7 P=579.6 P=581.8 P=582.0 P=582.1 =N & N7 &
1= — 1 M — & spareD [ \WZ - 2 ¥ = . /CTS:, F1LOW NS o5z 3[] ¢ % ’
= 2L |5 [F || g » SNGIo . | 2]
i : it FLOOD ROUTING ©) | R4 / o — JB]
H H 576.0- A 8 o = < e R
i B A S | E DE e i Q100=62.8 cfs (INFLOW)* A rlole |1F SEi =l i i PR - - \ \
| v F _ P=579.8 P=579.7 P=579.5 ‘| - o 5 ’ N c,«@'s NERNE SG-;O ~ 9% S 9,2 callEEER s 80’ 40 0, a0
m ¢ ‘ & P=583.3 P=583.6
g | Sk i JOTL o OO *ok | 2 -%100-7:!’2 7 ‘ofs (INFL S il e R ] e o wa | ; - E—
|57 - . NE N _
AL B e i 100=9.7 cfs (OUTFLOW) | . 7 ‘: o I o |y ow
[ . ‘ \ — p-— ’ 5 g dw Y 3 |n & S/ 8 N ~ — L ’
. Eﬁf ::: ‘ ‘ ‘ > 79 1w " \-)o 6 S Lml y " o Op=580.6 P=580%" ; I; ® p_sg1.4 PNsar 6 SoF 3’53 3522.;1 SCALE 1 80
mElif| T N\W100=0/. ] \ e proees e e VE 3 = ~ ~ S Fs_ <= | T —
EENNNENNNNNENENEN N WS 1 | \r 13 iy I / 1 J wor oy © o,
13’ MEANDERING 1 = € EXISTING GREEENHOUSES \ Q 100 12. 7 C UT’%_ 1 I 86 S g d I - - L 8w e % %
SHARED SIDEWALK/BIKE - 1 r \ 72 73 74 80 8 B85 / = 3} s HH o ) 4
PATH (TWO—WAY) ( \ ‘ ‘ P=5800 | p=s70.9 p=578.7 — =7 p=580.0 pes2s | prszd /i /‘XEE S 5| ‘
= y 1.} ¥ | — | 7
M ( 10" LANDSCAPE LOT~ {EaEss; — 174.5pF} ‘ ‘ ‘ ﬂ ‘ i ‘ ‘ ‘ H ﬂ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Lk —————————— ) | |- _ \ : = 3R 2 S o Ry | o> et prosi pesas4
m A F— | =~ — — —| . T T ! =% <
1) /| Fs: | | = ‘ L ‘ i i "DB#2 — 8- . Y I e B ﬁi T I R R J | o
E— - — Ny A LT o S——— — L7 D ]
_ — — - — = — [ Pl —— — = — /
7 ¢ L 7 l 7 N £ l : B 22 y
(3 & M4 %] | ‘ — - - — - [ e — i [r:3 wlo U
eon i = e - - : — ] o o
79TUO 201“ 0 ZVTOQEX/ST e 22*"09 23+OD | \EX/5T2§/$OO 25"LOD ZGTOO “EXST. EP : / ‘ ‘ N ‘ - w00 4r‘+oo 42‘400 JTDU 44»‘4}0 45+oo 45»100 47+oo 48+00
BICKMORE AVENUE BICKMOR - =t / EXHIBIT C
_ _ — _ _ _ s _ _ — _ — — _ . EXISTING STORM DRAIN
Py T AT - = = — N
~FLOOD ROUTIN 5 ~_FLOOD_ROUTING _— —~_FLOOD_ROUTING @ \ TENTATIVE TRACT MAP
ALL AREAS TOTAL BASIN D +'E bTOTAL BASIN D + il "\ FLOOD ROUTING (3)
8 58" 9

E
Q100=135.8 cfs Q100=59.1 cfs  (QUTFLOW)** Q100=46.6 cfs (OUTFLOW)** = |~ =+ TOTAL BASIN .D o CITY OF CHINO 1/18/2019
S Q100= cfs (OUTFLOW)**




APPENDIX B



RAINFALL DATA



2/10/2017

Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2

Elevation: 588.45 ft**
* source: ESRI Maps
** source: USGS

Location name: Chino, California, USA*
Latitude: 33.9652°, Longitude: -117.6469°

POINT PRECIPITATION FREQUENCY ESTIMATES
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TMEn 1

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
. | Average recurrence interval (years) |
Duration
[ 1+ || 2 || s || 10 || 25 || 5 || 100 | 200 | 500 | 1000 |
5-mi 0.115 0.152 0.200 0.239 0.293 0.335 0.378 0.423 0.484 0.532
-min (0.096-0.140)|/(0.127-0.184)|((0.166-0.243)|((0.197-0.293)||(0.233-0.372)|((0.261-0.434)||(0.287-0.503)||(0.312-0.579)|((0.342-0.693)||(0.363-0.790)
10-mi 0.166 0.218 0.286 0.343 0.420 0.480 0.542 0.606 0.694 0.763
-min (0.138-0.200)|/(0.182-0.263)|((0.238-0.348)||(0.283-0.420)|/(0.335-0.533)|(0.374-0.622)||(0.411-0.721)||(0.447-0.830))[(0.490-0.993) | (0.520-1.13)
15-mi 0.200 0.263 0.346 0.415 0.508 0.581 0.655 0.733 0.839 0.923
-min (0.167-0.242)/(0.220-0.319)|((0.288-0.420)||(0.342-0.508)|/(0.405-0.644)|((0.452-0.753)||(0.498-0.872)|| (0.540-1.00) || (0.592-1.20) || (0.628-1.37)
30-mi 0.292 0.384 0.505 0.605 0.741 0.847 0.956 1.07 1.22 1.35
-min (0.244-0.353)|/(0.320-0.465)|((0.420-0.613)||(0.499-0.740)|/(0.590-0.940)|| (0.660-1.10) || (0.726-1.27) || (0.788-1.46) || (0.864-1.75) || (0.917-2.00)
60-mi 0.429 0.564 0.742 0.888 1.09 1.24 1.40 1.57 1.80 1.98
-min (0.358-0.518)((0.471-0.682)|((0.617-0.900)|| (0.732-1.09) || (0.867-1.38) || (0.969-1.61) || (1.07-1.87) || (1.16-2.15) || (1.27-2.57) || (1.35-2.93)
2h 0.640 0.841 1.10 1.31 1.59 1.80 2.02 2.24 2.54 2.77
-nr (0.535-0.773)|[ (0.702-1.02) || (0.915-1.33) || (1.08-1.60) || (1.27-2.02) || (1.41-2.34) || (1.53-2.69) || (1.65-3.07) || (1.79-3.63) || (1.89-4.10)
3-h 0.802 1.05 1.38 1.63 1.98 2.24 2.50 2.77 313 3.40
-hr (0.670-0.970)|| (0.879-1.27) || (1.14-1.67) || (1.35-2.00) || (1.58-2.51) || (1.75-2.90) || (1.90-3.33) || (2.04-3.79) || (2.21-4.47) || (2.32-5.05)
6-h 1.12 1.48 1.92 2.28 2.76 3.12 3.48 3.85 4.33 4.71
-hr (0.938-1.36) || (1.23-1.78) || (1.60-2.33) || (1.88-2.79) || (2.20-3.50) || (2.43-4.04) || (2.64-4.63) || (2.83-5.27) || (3.06-6.20) || (3.21-6.98)
12-h 1.47 1.94 2.54 3.02 3.67 4.16 4.65 5.15 5.82 6.33
-hr (1.23-1.78) || (1.62-2.35) || (2.12-3.08) || (2.50-3.70) || (2.92-4.65) || (3.24-5.39) || (3.53-6.18) || (3.79-7.05) || (4.11-8.32) || (4.31-9.38)
24-h 1.94 2.57 3.40 4.07 4.97 5.66 6.36 7.08 8.05 8.81
-r (1.71-2.23) || (2.27-2.97) || (3.00-3.93) || (3.56-4.75) || (4.21-5.99) || (4.70-6.97) || (5.15-8.02) || (5.58-9.17) || (6.09-10.9) || (6.44-12.3)
24 2.35 3.18 4.26 5.16 6.38 7.33 8.31 9.33 10.7 11.8
ay (2.08-2.71) || (2.81-3.67) || (3.76-4.94) || (4.51-6.02) || (5.40-7.70) || (6.08-9.03) || (6.73-10.5) || (7.35-12.1) || (8.11-14.5) || (8.64-16.5)
34 2.53 3.46 4.70 5.72 714 8.24 9.39 10.6 12.2 13.6
ay (2.24-2.92) || (3.06-4.00) || (4.14-5.44) || (5.00-6.68) || (6.04-8.60) || (6.84-10.1) || (7.60-11.8) || (8.34-13.7) || (9.27-16.5) || (9.92-18.9)
4d 2.74 3.77 5.15 6.29 7.88 9.11 104 1.7 13.6 151
ay (2.43-3.16) || (3.34-4.36) || (4.54-5.97) || (5.50-7.35) || (6.67-9.49) || (7.56-11.2) || (8.42-13.1) || (9.25-15.2) || (10.3-18.3) || (11.0-21.0)
7-d 314 4.34 5.94 7.26 9.08 10.5 12.0 135 15.6 17.3
ay (2.78-3.63) || (3.84-5.01) || (5.24-6.88) || (6.35-8.47) || (7.69-10.9) || (8.71-12.9) || (9.70-15.1) || (10.6-17.5) || (11.8-21.1) || (12.6-24.1)
10-d 3.42 4.74 6.49 7.94 9.94 11.5 131 14.8 171 18.9
-day (3.03-3.94) || (4.19-5.47) || (5.72-7.51) || (6.94-9.27) || (8.41-12.0) || (9.54-14.2) || (10.6-16.5) || (11.7-19.1) || (12.9-23.1) || (13.8-26.4)
20-d 4.09 5.72 791 9.73 123 14.3 16.4 18.6 21.6 241
-day (3.62-4.72) || (5.05-6.60) || (6.97-9.15) || (8.51-11.4) || (10.4-14.8) || (11.8-17.6) || (13.3-20.6) || (14.6-24.0) || (16.4-29.2) || (17.6-33.6)
30-d 4.86 6.81 9.46 1.7 149 17.4 201 22.9 26.9 30.1
-day (4.30-5.61) || (6.02-7.86) || (8.34-11.0) || (10.2-13.7) || (12.6-17.9) || (14.4-21.4) || (16.2-25.3) || (18.0-29.6) || (20.3-36.2) || (22.0-41.9)
45-d 5.75 8.03 11.2 13.9 17.8 21.0 244 28.0 33.2 37.5
-day (5.09-6.63) || (7.10-9.28) || (9.87-13.0) || (12.2-16.2) || (15.1-21.5) || (17.4-25.8) || (19.7-30.7) || (22.1-36.3) || (25.1-44.8) || (27.4-52.3)
60-d 6.63 9.20 12.8 16.0 20.5 243 28.4 32.8 39.2 44.6
-day (5.87-7.65) || (8.13-10.6) || (11.3-14.8) || (14.0-18.6) || (17.4-24.8) || (20.2-29.9) || (23.0-35.8) || (25.9-42.5) || (29.7-52.9) || (32.6-62.2)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmI?lat=33.9652& on=-117.6469&data=depth&units=english&series=pds
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer
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NOTES TO USERS

This rmap is for use in administering the National Flood Insurance Program, I
does nol necessarily identify all aeas subject 1o flooding, paricularly from lecal
drainage sources of small size. The community map mmiw-y should be
consulted for possible updated or additional fiood hazard information

To ocbtsin more detsiled |r||‘oﬂr|ahnﬂ in areas where Base Flood Elevations
|BFEE) and/or have baal UBErE are o consult
the Flood Profiles and Floodway Dm andior Summary of StBwaler Elevations
fables contained within the Flood Insurance Study (FIS) repont thal accomganies
this FIRM. Users shoud be ware that BFES shown on the FIRM represent
rounded whole-foct elevations. These BFEs are intended far flood insurance
rating purposes only and should not be used as the sole source of flood
elavation information. Accordingly, flood elevaton data presented in the FIS
report should be utidzed in conjunction with the FIRM for purposes of
andior floodplan

Coastal Base Flood Elevations shown on this map apply only landward of
0.0' North Amencan Vartcal Datum of 1968 (NAVD £8). Users of this FIRM should
be awsre thal cosstal ficod elevations sre sfso prowided in the Summary of
Stillwater Elevations tables in the Fleod Insurance Study report for this jurisdction.
Elevations shown in the Summary of Stilwater Elevations fables should be used For
construction andlor floodplain management purpases when they are higher than
the elevations shown on this FIRM

of the sted at cross sections and interpolated
between cross sections. The Nuxmayn were based on hydraulic considerabions
with regasd to requirements of the National Flood Insuwrance Pregram. Flootway
‘widthe and other pertinent floodway data are provided in the Flood Insurance
Study repart for this jursdiction

Certain areas not in Special Flood Hazerd Areas may be protected by fiood
control structures. Refer to Section 2.4 "Flood Protection Messures” of the
Flood Insurance Study repor for informaton on fleod comrol structures for this
|urisdiction,

The projection used in the preparation of this map was Univessal Transverse
Mercator (UTM) zene 11 Morh. The horizontal datum was NAD 83, GREED
id. Differances in datwm, sphermd, projection or UTM zones used in the
production of FIRMs for sdgacent julssnldlnna may resufl in slight pau]nnei
differences in map leslures across Thase
not sffect ine accuracy of this FIRM

Flzad elevations an this mag are referenced fo the North American Vertical Datum
of 1988 These flood elevations must be compared to structure and ground
mlevations referanced 1o the same vertical datum For information regarding
conversion between the National Geodetic Vertical Datum of 1529 and the
Morth American Vertical Datum of 1988, visd the National Geodetic Survey
website at hitpwww nas noas gev or contact the National Geodetic Survey at
the follawing address

NG5 Infeemation Servces

1315 East-Wesl Highway
Silwer Syxing. Maryland 208103282
(301} T13-3242

To obtain current alevaton, andior locahon information for bench
marks shown on this map, please contact the Information Services Branch
of the Maticnal Geodetic Survey at (301) 713-3242, or sl ks websie at

Base map information shown on this FIRM was derved from digital
orthophotography coliected by the U5 Department of Agrcultura Farm Sanice
Agency. This imagery was flown in 2005 and was produced with & 1-mater ground
sample distance.

Thes masp may reflect more delaled and ug-to-date siream channel canfigurations
than those shown on the previous FIRM for this jurisdiction. The ficodplains and
fioodways that were transfermed from the previous FIRM may have been adjusted
to confirm to these new stream channel configurations. As & result, the Flood
Profiles and Floodway Data tables in the Flood Insurance Study Report (which
contains suthodtalive hydraulic data) may refiect strearn channel distances thal
differ fram what is shown on this mag.

Corporate limits shown on this map are baged on the besl data avalable o the
time of publication. Because changes due 0 annexations or de-annaxations may
hawa occurred after this map was published, map users snould contact appropriate
community cfficials to vedfy curment corporete kmit locations.

Please refer to ine separately printed Map H!du fw an overview map of the
county showing the layout of map panels;
and a Listing of Communities table containing Nmml Flood Insurance Program
dates for each community as well as a listing of the panels on which each
community is located.

Contsct the FEMA Map Service Center st 1-800-358-DE16 for information on
available products associsted with this FIRM. Avalable producls may include
previousty issued Letters of Map Change, a Flood Insurance Study repert, andior
digital versions of this map. The FEMA Map Service Center may also be reached
by Fax at 1-800-358-9620 and s wabste at hitp;/imss fema.gow.

If you heve gquestions about this map or guestions concerning the Mational Flood
Insurance Program in general, pleass call 1-877-FEMA MAP (1-E77-336-2627) or
wisit the FEMA website at hitp:waw fema gov.

WARNING: This map contsins levees, dikes, or olher structures thet have been
provisionally accredited and mapped as providing protection fram the 1-percant—
annual-chance flood. To maintain accreddation, the levee owner or commuriy is
required 1o submit documentation necessary o comply with 44 CFR Secton 8510
by August 8, 200%  Bacausa of the risk of owertoppeng or failure of the structure,
communities should take proper precsutions 1o protect lves and minimize
damapes i thess &reas, such &8 msuing an evecualion plan and epcouragng
property owners to purchage flood nsurance,
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BASIN A - DETENTION BASIN A



Project Report

Date:9/2/17 Sheet 1 of 2

Project: Kimball Job No.:

RE: Detention Basin By: MWN

Basin A

Detention Basin Size
Stage vs. Volume
Depth Total Storage
Elevation (FT) Area (SF) Storage (CF) | Storage (AF) (AF)

577.5 0.0 0 0 0.00 0.00
578.5 1.0 49000 24500 0.56 0.56
579.5 2.0 50935 49968 1.15 1.71
580.5 3.0 52890 51913 1.19 2.90
581.5 4.0 54880 53885 1.24 414
582.5 5.0 56905 55893 1.28 5.42
583.5 6.0 58970 57938 1.33 6.75
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BASIN B — DETENTION BASIN B



Date: 9/2/17 Sheet 1 of 2

Project: Kimball Job No.:

RE: Detention Basin By: MWN

Basin B

Detention Basin Size
Stage vs. Volume
Depth Total Storage
Elevation (FT) Area (SF) Storage (CF) | Storage (AF) (AF)

575.0 0.0 0 0 0.00 0.00
576.0 1.0 38152 19076 0.44 0.44
577.0 2.0 40977 39565 0.91 1.35
578.0 3.0 43878 42428 0.97 2.32
579.0 4.0 46956 45417 1.04 3.36
580.0 5.0 50141 48549 1.11 4.48
581.0 6.0 53382 51762 1.19 5.67
582.0 7.0 56679 55031 1.26 6.93
583.0 8.0 60033 58356 1.34 8.27
584.0 9.0 63700 61867 1.42 9.69
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BASIN CC- DETENTION BASIN CC



Project Report

Date: 1/9/19 Sheet 1 of 2

Project: Kimball Job No.:

RE: Detention Basin By: MWN

Basin CC

Detention Basin Size
Stage vs. Volume
Depth Total Storage
Elevation (FT) Area (SF) Storage (CF) | Storage (AF) (AF)

568.0 0.0 0 0 0.00 0.00
569.0 1.0 12000 6000 0.14 0.14
570.0 2.0 13483 12742 0.29 0.43
571.0 3.0 15052 14268 0.33 0.76
572.0 4.0 16708 15880 0.36 1.12
573.0 5.0 18451 17580 0.40 1.53
574.0 6.0 20280 19366 0.44 1.97
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BASIN D — DETENTION BASIN 1



TABLE C

PARCEL 2 AREA B

BASIN NO 2

DETENTION BASIN SIZE

STAGE VS. VOLUME

ELEVATION| DETENTION |CONTOUR AREA| AVG. AREA TOTALVOLUME| DESIGN FLOW
) BASIN DEPTH (ft) ) o) |VOLUME {cu. ft.}| VOLUME (ac - ft.) (act) (cfs)
571 0 1,206 0 0 0 0 0.00
572 1 2,015 1,611 1,611 0.037 0.037 6.10
573 2 2,911 2,463 2,463 0.057 0.094 11.85
574 3 3,883 3,397 3,397 0.078 0.171 18.58
575 4 4,918 4,401 4,401 0.101 0.273 23.16
576 5 6,028 5,473 5,473 0.126 0.398 26.87
577 6 7,207 6,618 6,618 0.152 0.550 30.10
578 7 8,449 7,828 7,828 0.180 0.730 33.01
579 3 9,769 9,109 9,109 0.209 0.939 35.67
580 9 11,025 10,397 10,397 0.239 1.178 76.92




BASIN E - DETENTION BASIN 3



TABLEE

PARCEL 2 AREA B20 - AREA B38
BASIN NO 3

DETENTION BASIN SIZE

STAGE VS. VOLUME

ELEVATION | CONTOUR AREA | AVG. AREA TOTAL VOLUME | DESIGN FLOW
(f) (sf) (sf) VOLUME (cu. ft.) | VOLUME (ac - ft.) (acft) (cfs)
572 1134 0 0 0.000 0.000 0.00
573 1,882 1,508 1,508 0.035 0.035 2.85
574 2,727 2,305 2,305 0.053 0.088 5.96
575 3,607 3,167 3,167 0.073 0.160 9.33
576 4,546 4,077 4,077 0.094 0.254 12.90
577 5,591 5,069 5,069 0.116 0.370 15.32
578 6,882 6,237 6,237 0.143 0.513 31.07
NOTES:

SEE ATTACHED FIGURE
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Worksheet for Basin No. 3 Riser Weir Calculations

Project Description

Solve For Discharge

input Data

Headwater Elevation 578.00 ft
Crest Elevation 577.50 ft
Tailwater Elevation 0.00 it
Crest Surface Type Paved

Crest Breadth 001 ft
Crest Length 1256 ft
Results

Discharge 13.71  ft¥fs
Headwater Height Above Crest 050 ft
Tailwater Height Above Crest -577.50 ft
Weir Coefficient 3.09 US
Submergence Factor 1.00
Adjusted Weir Coefficient 3.09 US
Flow Area 6.28 ft?
Velocity 218 ftis
Wetted Perimeter 1356 ft
Top Width 1256 ft

Bentley Systems, Inc. Haestad Methods SoliRnl&gfitewMaster V8i (§ELECTseries 1) [08.11.01.03]
5/9/2016 3:39:25 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Worksheet for Basin No. 2 Riser Weir Calculations

Project Description.

Solve For Discharge

Input Data

Headwater Elevation 574.00 ft
Crest Elevation 573.50 ft
Tailwater Elevation 0.00 f#t
Crest Surface Type Paved

Crest Breadth 0.01 ft
Crest Length 6.28 1t
Results

Discharge 6.85 ft¥/s
Headwater Height Above Crest 0.50 ft
Tailwater Height Above Crest -573.50 ft
Weir Coefficient 3.09 US
Submergence Factor 1.00
Adjusted Weir Coefficient 3.09 US
Flow Area 3.14 ft2
Velocity 218 ft/s
Wetted Perimeter 7.28 ft
Top Width 6.28 ft

Bentley Systems, Inc. Haestad Methods Sol@intl€eftowMaster V8i (SELECTseries 1) [08.11.01.03]
5/9/2016 3:39:22 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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3/15/2019 Content of Horizontal - or Sloped - Cylindrical Tank and Pipe

The Engineering ToolBox

ome wiww. EngineeringToolBox.com
Engineering ToolBox - Resources, Tools and Basic Information for Engineering and Design of Technical Applications!

Custom Search l:l
- the most efficient way to navigate the Engineering ToolBox!

Content of Horizontal - or Sloped - Cylindrical Tank and Pipe
Volume of partly filled horizontal or sloped cylindrical tanks and pipes - an online calculator

Sponsored Links

2019 TAHOE

FIRST-CLASS COMFORT

*Important Info

The online calculator below can be used to calculate the volume and mass of liquid in a partly filled horizontal or sloped cylindrical tank if you know the inside diameter and the level of the liquid the tank.
The calculator can also be used for partly filled circular pipes.

engineeringtoolbox.com

The calculator outputs

the liquid volume in the tank

the liquid mass

the central angle

the chord length

the arc length

the cross sectional area of both liquid and air
the air volume in the tank

The calculator is generic and can be used for common metric and imperial units as long as the values are based on the same units.
inside diameter of tank or pipe - d - (m, ft, in)
liquid level inside tank or pipe - h - (m, ft, in)

liquid density - p - (kg/m3, Ib/ft3, Ib/in3)

olalils

length of tank or pipe - L - (m, ft, in)
.2809 | slope of tank (degrees)
Calculate!

Horizontal (slope is zero) Tank or Pipe

Liquid volume in tank or pipe - V : 948 (m3, 3, in3)
Liquid fill - : 11 (% of max volume)

Liquid mass in tank or pipe - m : 1839 (kg, Ib)
Angle - alpha : 96.4 (degrees)

Chord Length - ¢ : 4.47 (m, ft, in)

Arclength - | : 5.05 (m, ft, in)

Liquid cross sectional area - a : 3.1 (m?, 2, in?)
Air cross sectional area - Aa : 25.2 (m?, fi2, in?)
Air volume in tank or pipe - Va : 7704 (m3, ft, in3)
Total volume in tank or pipe - : 8652 (m?3, ft3, in3)

Sloped Tank or Pipe

Slope : 0.281 degrees

Liquid Volume : 257 (m3, ft3, in3)

Air Volume : 8395 (m?3, 3, in3)

Total Volume : 8652 (m?3, ft3, in3)

Liquid mass in tank or pipe - m : 499 (kg, Ib)

Side-view of the Cylindrical Tank or Pipe
The figure redraws when the parameters in the calculator are changed and calculated.

https://www.engineeringtoolbox.com/content-cylindrical-tank-d_1301.html 1/6



3/15/2019 Content of Horizontal - or Sloped - Cylindrical Tank and Pipe

The Engineering ToolBox o )
Volume of Partly Filled "Horizontal" Sloped Cylindrical Tank or Pipe

Liguid Volume : 257.2
AirVolume ; 8394.7
Total Volume : 8651.9

liguid lave

I e |

Slope = 0.3 degrees, Diameter =6

http/fwenw.engineeringtoolbox. comicontent-cylindrical-tank-d_1301.html

. [ Print or Save the Figure! |

Liquid Level and Volume in a Horizontal Tank or Pipe
The chart below can be used for horizontal tanks or pipes where the slope is zero.

100

Liquid Fill (% of max volume)

e ?ngin:eerinlgtnullbux.clnm

0 20 40 60 80 100
Liquid Lewel Ratio (%)

Sponsored Links

2019 TAHOE

FIRST-CLASS COMFORT

*Important Info

Related Topics

- Mathematics - Mathematical rules and laws - numbers, areas, volumes, exponents, trigonometric functions and more
» Piping Systems - Dimensions of pipes and tubes, materials and capacities, pressure drop calculations and charts, insulation and heat loss diagrams

Related Documents

Content of Pipes and Cylindrical Tanks - Liquid volume in partly filled horizontal tanks or pipes

Excavation Slope - Calculating excavation slope

Fuel Oil - Storage Tanks - Dimensions of fuel oil storage tanks

Heat Loss from Qil Filled Tanks - Heat loss from insulated and uninsulated, sheltered and exposed heated oil tanks

Heat Loss from Oil filled Tanks and Pipe Lines - Heat loss from insulated and non insulated sheltered and exposed oil tanks and pipes
Heat Loss from Open Water Tanks - Due to evaporation heat loss from open water tank as a swimming pools may be considerable
Pipes and Tubes - Water Content - The water content in steel pipes and copper tubes

Rectangular Tanks - Volume - Tank volume per foot depth

Septic Systems - A septic system handles the waste from a drain system

Slope - Degree, Gradient and Grade Converter - Converting slopes between degrees, gradients and grades

https://www.engineeringtoolbox.com/content-cylindrical-tank-d_1301.html 2/6



3/15/2019 Content of Horizontal - or Sloped - Cylindrical Tank and Pipe

The Engineering ToolBox

ome wiww. EngineeringToolBox.com
Engineering ToolBox - Resources, Tools and Basic Information for Engineering and Design of Technical Applications!

Custom Search l:l
- the most efficient way to navigate the Engineering ToolBox!

Content of Horizontal - or Sloped - Cylindrical Tank and Pipe
Volume of partly filled horizontal or sloped cylindrical tanks and pipes - an online calculator

Sponsored Links

2019 TAHOE

FIRST-CLASS COMFORT

*Important Info

The online calculator below can be used to calculate the volume and mass of liquid in a partly filled horizontal or sloped cylindrical tank if you know the inside diameter and the level of the liquid the tank.
The calculator can also be used for partly filled circular pipes.

engineeringtoolbox.com

The calculator outputs

the liquid volume in the tank

the liquid mass

the central angle

the chord length

the arc length

the cross sectional area of both liquid and air
the air volume in the tank

The calculator is generic and can be used for common metric and imperial units as long as the values are based on the same units.
inside diameter of tank or pipe - d - (m, ft, in)
liquid level inside tank or pipe - h - (m, ft, in)

liquid density - p - (kg/m3, Ib/ft3, Ib/in3)

olalils

length of tank or pipe - L - (m, ft, in)
.2809 | slope of tank (degrees)
Calculate!

Horizontal (slope is zero) Tank or Pipe

Liquid volume in tank or pipe - V : 2525 (m3, ft3, in3)
Liquid fill - : 29.2 (% of max volume)

Liquid mass in tank or pipe - m : 4898 (kg, Ib)
Angle - alpha : 141 (degrees)

Chord Length - ¢ : 5.66 (m, ft, in)

Arclength - 1:7.39 (m, ft, in)

Liquid cross sectional area - a : 8.25 (m?, ft, in?)
Air cross sectional area - Aa : 20 (m?, ft, in?)

Air volume in tank or pipe - Va : 6127 (m3, ft, in3)
Total volume in tank or pipe - : 8652 (m?3, ft3, in3)

Sloped Tank or Pipe

Slope : 0.281 degrees

Liquid Volume : 1349 (m5, 15, in®)

Air Volume : 7303 (m?3, 3, in3)

Total Volume : 8652 (m?3, ft3, in3)

Liquid mass in tank or pipe - m : 2617 (kg, Ib)

Side-view of the Cylindrical Tank or Pipe
The figure redraws when the parameters in the calculator are changed and calculated.
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3/15/2019 Content of Horizontal - or Sloped - Cylindrical Tank and Pipe

The Engineering ToolBox o )
Volume of Partly Filled "Horizontal" Sloped Cylindrical Tank or Pipe

Liguid Volume : 1349
AirVolume ; 7302.9
Total Volume : 8651.9

ligquid leve

f —

Slope = 0.3 degrees, Diameter =6
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Liquid Level and Volume in a Horizontal Tank or Pipe
The chart below can be used for horizontal tanks or pipes where the slope is zero.
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Content of Horizontal - or Sloped - Cylindrical Tank and Pipe
Volume of partly filled horizontal or sloped cylindrical tanks and pipes - an online calculator
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*Important Info

The online calculator below can be used to calculate the volume and mass of liquid in a partly filled horizontal or sloped cylindrical tank if you know the inside diameter and the level of the liquid the tank.
The calculator can also be used for partly filled circular pipes.

engineeringtoolbox.com

The calculator outputs

the liquid volume in the tank

the liquid mass

the central angle

the chord length

the arc length

the cross sectional area of both liquid and air
the air volume in the tank

The calculator is generic and can be used for common metric and imperial units as long as the values are based on the same units.
inside diameter of tank or pipe - d - (m, ft, in)
liquid level inside tank or pipe - h - (m, ft, in)

liquid density - p - (kg/m3, Ib/ft3, Ib/in3)

olalils

length of tank or pipe - L - (m, ft, in)
.2809 | slope of tank (degrees)
Calculate!

Horizontal (slope is zero) Tank or Pipe

Liquid volume in tank or pipe - V : 4326 (m3, ft3, in3)
Liquid fill - : 50 (% of max volume)

Liquid mass in tank or pipe - m : 8392 (kg, Ib)
Angle - alpha : 180 (degrees)

Chord Length-c : 6 (m, ft, in)

Arclength - 1: 9.42 (m, ft, in)

Liquid cross sectional area - a : 14.1 (m?, ft2, in?)
Air cross sectional area - Aa : 14.1 (m?, fi2, in?)

Air volume in tank or pipe - Va : 4326 (m3, ft3, in)
Total volume in tank or pipe - : 8652 (m?3, ft3, in3)

Sloped Tank or Pipe

Slope : 0.281 degrees

Liquid Volume : 2980 (m5, ft5, in®)

Air Volume : 5672 (m?3, ft3, in®)

Total Volume : 8652 (m?3, ft3, in3)

Liquid mass in tank or pipe - m : 5780 (kg, Ib)

Side-view of the Cylindrical Tank or Pipe
The figure redraws when the parameters in the calculator are changed and calculated.
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Volume of Partly Filled "Horizontal" Sloped Cylindrical Tank or Pipe

Liguid Volume : 2979.6
Air Volume ; 5672.3
Total Volume : 8651.9

liguid leve
e ’
Slope = 0.3 degrees, Diameter = 8, Length = 308
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Liquid Level and Volume in a Horizontal Tank or Pipe
The chart below can be used for horizontal tanks or pipes where the slope is zero.
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Content of Horizontal - or Sloped - Cylindrical Tank and Pipe
Volume of partly filled horizontal or sloped cylindrical tanks and pipes - an online calculator
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*Important Info

The online calculator below can be used to calculate the volume and mass of liquid in a partly filled horizontal or sloped cylindrical tank if you know the inside diameter and the level of the liquid the tank.
The calculator can also be used for partly filled circular pipes.

engineeringtoolbox.com

The calculator outputs

the liquid volume in the tank

the liquid mass

the central angle

the chord length

the arc length

the cross sectional area of both liquid and air
the air volume in the tank

The calculator is generic and can be used for common metric and imperial units as long as the values are based on the same units.
inside diameter of tank or pipe - d - (m, ft, in)
liquid level inside tank or pipe - h - (m, ft, in)

liquid density - p - (kg/m3, Ib/ft3, Ib/in3)

olalils

length of tank or pipe - L - (m, ft, in)
.2809 | slope of tank (degrees)
Calculate!

Horizontal (slope is zero) Tank or Pipe

Liquid volume in tank or pipe - V : 6127 (m3, ft3, in3)
Liquid fill - : 70.8 (% of max volume)

Liquid mass in tank or pipe - m : 11887 (kg, Ib)
Angle - alpha : 219 (degrees)

Chord Length - ¢ : 5.66 (m, ft, in)

Arclength - 1 : 11.5 (m, ft, in)

Liquid cross sectional area - a : 20 (m?, 2, in?)

Air cross sectional area - Aa : 8.25 (m?, fi2, in?)

Air volume in tank or pipe - Va : 2525 (m3, ft, in3)
Total volume in tank or pipe - : 8652 (m?3, ft3, in3)

Sloped Tank or Pipe

Slope : 0.281 degrees

Liquid Volume : 4781 (m5, 15, in®)

Air Volume : 3871 (m?3, ft3, in®)

Total Volume : 8652 (m?3, ft3, in3)

Liquid mass in tank or pipe - m : 9275 (kg, Ib)

Side-view of the Cylindrical Tank or Pipe
The figure redraws when the parameters in the calculator are changed and calculated.
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The Engineering ToolBox o )
Volume of Partly Filled "Horizontal" Sloped Cylindrical Tank or Pipe

Liguid Volume : 4730.8
AirVolume : 38711
Total Volume : 8651.9

liquid leve

ope = 0.3 degrees, Diameter =8
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Liquid Level and Volume in a Horizontal Tank or Pipe
The chart below can be used for horizontal tanks or pipes where the slope is zero.
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Heat Loss from Open Water Tanks - Due to evaporation heat loss from open water tank as a swimming pools may be considerable
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Content of Horizontal - or Sloped - Cylindrical Tank and Pipe
Volume of partly filled horizontal or sloped cylindrical tanks and pipes - an online calculator
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2019 TAHOE

FIRST-CLASS COMFORT

*Important Info

The online calculator below can be used to calculate the volume and mass of liquid in a partly filled horizontal or sloped cylindrical tank if you know the inside diameter and the level of the liquid the tank.
The calculator can also be used for partly filled circular pipes.

engineeringtoolbox.com

The calculator outputs

the liquid volume in the tank

the liquid mass

the central angle

the chord length

the arc length

the cross sectional area of both liquid and air
the air volume in the tank

The calculator is generic and can be used for common metric and imperial units as long as the values are based on the same units.
inside diameter of tank or pipe - d - (m, ft, in)
liquid level inside tank or pipe - h - (m, ft, in)

liquid density - p - (kg/m3, Ib/ft3, Ib/in3)

olails

length of tank or pipe - L - (m, ft, in)
.2809 | slope of tank (degrees)
Calculate!

Horizontal (slope is zero) Tank or Pipe

Liquid volume in tank or pipe - V : 6127 (m3, ft3, in3)
Liquid fill - : 70.8 (% of max volume)

Liquid mass in tank or pipe - m : 11887 (kg, Ib)
Angle - alpha : 219 (degrees)

Chord Length - ¢ : 5.66 (m, ft, in)

Arclength - 1 : 11.5 (m, ft, in)

Liquid cross sectional area - a : 20 (m?, 2, in?)

Air cross sectional area - Aa : 8.25 (m?, fi2, in?)

Air volume in tank or pipe - Va : 2525 (m3, ft, in3)
Total volume in tank or pipe - : 8652 (m?3, ft3, in3)

Sloped Tank or Pipe

Slope : 0.281 degrees

Liquid Volume : 4781 (m5, 15, in®)

Air Volume : 3871 (m?3, ft3, in®)

Total Volume : 8652 (m?3, ft3, in3)

Liquid mass in tank or pipe - m : 9275 (kg, Ib)

Side-view of the Cylindrical Tank or Pipe
The figure redraws when the parameters in the calculator are changed and calculated.
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Volume of Partly Filled "Horizontal" Sloped Cylindrical Tank or Pipe

Liguid Volume : 4730.8
AirVolume : 38711
Total Volume : 8651.9

liquid leve

ope = 0.3 degrees, Diameter =8
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Liquid Level and Volume in a Horizontal Tank or Pipe
The chart below can be used for horizontal tanks or pipes where the slope is zero.
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Content of Horizontal - or Sloped - Cylindrical Tank and Pipe
Volume of partly filled horizontal or sloped cylindrical tanks and pipes - an online calculator
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*Important Info

The online calculator below can be used to calculate the volume and mass of liquid in a partly filled horizontal or sloped cylindrical tank if you know the inside diameter and the level of the liquid the tank.
The calculator can also be used for partly filled circular pipes.

engineeringtoolbox.com

The calculator outputs

the liquid volume in the tank

the liquid mass

the central angle

the chord length

the arc length

the cross sectional area of both liquid and air
the air volume in the tank

The calculator is generic and can be used for common metric and imperial units as long as the values are based on the same units.
inside diameter of tank or pipe - d - (m, ft, in)
liquid level inside tank or pipe - h - (m, ft, in)

liquid density - p - (kg/m3, Ib/ft3, Ib/in3)

olails

length of tank or pipe - L - (m, ft, in)
.2809 | slope of tank (degrees)
Calculate!

Horizontal (slope is zero) Tank or Pipe

Liquid volume in tank or pipe - V : 6127 (m3, ft3, in3)
Liquid fill - : 70.8 (% of max volume)

Liquid mass in tank or pipe - m : 11887 (kg, Ib)
Angle - alpha : 219 (degrees)

Chord Length - ¢ : 5.66 (m, ft, in)

Arclength - 1 : 11.5 (m, ft, in)

Liquid cross sectional area - a : 20 (m?, 2, in?)

Air cross sectional area - Aa : 8.25 (m?, fi2, in?)

Air volume in tank or pipe - Va : 2525 (m3, ft, in3)
Total volume in tank or pipe - : 8652 (m?3, ft3, in3)

Sloped Tank or Pipe

Slope : 0.281 degrees

Liquid Volume : 4781 (m5, 15, in®)

Air Volume : 3871 (m?3, ft3, in®)

Total Volume : 8652 (m?3, ft3, in3)

Liquid mass in tank or pipe - m : 9275 (kg, Ib)

Side-view of the Cylindrical Tank or Pipe
The figure redraws when the parameters in the calculator are changed and calculated.

https://www.engineeringtoolbox.com/content-cylindrical-tank-d_1301.html 1/6



3/15/2019 Content of Horizontal - or Sloped - Cylindrical Tank and Pipe

The Engineering ToolBox o )
Volume of Partly Filled "Horizontal" Sloped Cylindrical Tank or Pipe

Liguid Volume : 4730.8
AirVolume : 38711
Total Volume : 8651.9

liquid leve

ope = 0.3 degrees, Diameter =8
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Liquid Level and Volume in a Horizontal Tank or Pipe
The chart below can be used for horizontal tanks or pipes where the slope is zero.
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RATIONAL METHOD
CALCULATIONS



100-Year Rational Method Calculations



100-Year Rational Method Calculations
(Existing Condition)



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 03/12/19

BASIN A & BASIN D
EXISTING CONDITIONS
100 YR STORM 1HR

HR KKK KK KK Hydrology Study Control Information ***xxkxxx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.400 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

i e e o e e o L A o S R

Process from Point/Station 10.000 to Point/Station 11.000
**k*xx TNITIAL AREA EVALUATION ***%*

RESIDENTIAL(3 - 4 dwl/acre)
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.6000 Max loss rate(Fm)= 0.264 (In/Hr)
Initial subarea data:

Initial area flow distance = 168.000 (Ft.)

Top (of initial area) elevation = 603.600 (Ft.)

Bottom (of initial area) elevation = 602.000(Ft.)

Difference in elevation = 1.600(Ft.)

Slope = 0.00952 s (%)= 0.95

TC = k(0.412) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 8.114 min.

Rainfall intensity = 4.650(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.849
Subarea runoff = 7.027 (CES)

Total initial stream area = 1.780 (Ac.)
Pervious area fraction = 0.600
Initial area Fm value = 0.264 (In/Hr)

T S R R N SR R R R RS
Process from Point/Station 11.000 to Point/Station 12.000
****x TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*




Depth of flow = 0.137(Ft.), Average velocity = 1.420(Ft/s)
*xxxx%kx Trregular Channel Data *****xxxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.38
2 100.00 0.00
3 200.00 0.38
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 7.027 (CFES)
! ! flow top width = 72.179(Ft.)
! ! velocity= 1.420(Ft/s)
! ! area = 4.949 (Sg.Ft)
! ! Froude number = 0.955
Upstream point elevation = 602.000(Ft.)
Downstream point elevation = 593.300 (Ft.)
Flow length = 428.000(Ft.)
Travel time = 5.02 min.
Time of concentration = 13.14 min.
Depth of flow = 0.137(Ft.)
Average velocity = 1.420(Ft/s)
Total irregular channel flow = 7.027 (CFS)
Irregular channel normal depth above invert elev. = 0.137(Ft.)
Average velocity of channel(s) = 1.420(Ft/s)

D e B L e 2 o e L B B B o ot o B B B B e e ot B B B o
Process from Point/Station 11.000 to Point/Station 12.000
**** CONFLUENCE OF MAIN STREAMS ***x*

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

Stream flow area = 1.780 (Ac.)

Runoff from this stream = 7.027 (CFS)

Time of concentration = 13.14 min.

Rainfall intensity = 3.482(In/Hr)

Area averaged loss rate (Fm) = 0.2640 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.6000

Program is now starting with Main Stream No. 2

T B S R R N R A SRR S
Process from Point/Station 11.000 to Point/Station 12.000
**k*x TNITIAL AREA EVALUATION ***%*

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Initial subarea data:

Initial area flow distance = 428.000 (Ft.)

Top (of initial area) elevation = 602.000 (Ft.)

Bottom (of initial area) elevation = 593.300 (Ft.)

Difference in elevation = 8.700(Ft.)



Slope = 0.02033 s (%)= 2.03

TC = k(0.706) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 17.369 min.

Rainfall intensity = 2.945(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.820
Subarea runoff = 10.049 (CFS)

Total initial stream area = 4.160(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262 (In/Hr)

e S B L a2 s o L B B e o o o o B B B s o = S A S e A A
Process from Point/Station 11.000 to Point/Station 12.000
**** CONFLUENCE OF MAIN STREAMS ***%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 4.160 (Ac.)

Runoff from this stream = 10.049(CFS)

Time of concentration = 17.37 min.

Rainfall intensity = 2.945(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 7.03 1.780 13.14 0.264 3.482
2 10.05 4.160 17.37 0.262 2.945
Qmax (1) =
1.000 = 1.000 = 7.027) +
1.200 = 0.756 * 10.049) + = 16.149
Qmax (2) =
0.833 * 1.000 * 7.027) +
1.000 = 1.000 * 10.049) + = 15.903

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

8.027 11.049
Maximum flow rates at confluence using above data:
16.149 15.903
Area of streams before confluence:
1.780 4.160
Effective area values after confluence:
4.927 5.940

Results of confluence:

Total flow rate = 16.149 (CFS)

Time of concentration = 13.139 min.

Effective stream area after confluence = 4.927 (Ac.)
Study area average Pervious fraction(Ap) = 0.880

Study area average soil loss rate(Fm) = 0.262(In/Hr)
Study area total = 5.94 (Ac.)

B B B B R R R N SRR R SRR S
Process from Point/Station 12.000 to Point/Station 13.000



**%%* TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Depth of flow = 0.245(Ft.), Average velocity = 1.022 (Ft/s)
*xxkxx%k%x Trregular Channel Data ***x*xxxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.38
2 100.00 0.00
3 200.00 0.38
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 16.149 (CFS)
! ! flow top width = 128.988 (Ft.)
! ! velocity= 1.022(Ft/s)
! ! area = 15.806(Sg.Ft)
! ! Froude number = 0.514
Upstream point elevation = 593.300 (Ft.)
Downstream point elevation = 590.800 (Ft.)
Flow length = 515.000(Ft.)
Travel time = 8.40 min.
Time of concentration = 21.54 min.
Depth of flow = 0.245(Ft.)
Average velocity = 1.022(Ft/s)
Total irregular channel flow = 16.149 (CFS)
Irregular channel normal depth above invert elev. = 0.245(Ft.)
Average velocity of channel(s) = 1.022(Ft/s)

e B L e 2 o o L B B B o ot o B B B s e o o e o o SR S S e o
Process from Point/Station 12.000 to Point/Station 13.000
**** CONFLUENCE OF MAIN STREAMS ***%*

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

Stream flow area = 4.927 (Ac.)

Runoff from this stream = 16.149(CFS)

Time of concentration = 21.54 min.

Rainfall intensity = 2.589(In/Hr)

Area averaged loss rate (Fm) = 0.2622 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.8801

Program is now starting with Main Stream No. 2

B T B R R R N R R SRR S
Process from Point/Station 12.000 to Point/Station 13.000
**k*xx TNITIAL AREA EVALUATION ***%*

UNDEVELOPED (average cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Initial subarea data:

Initial area flow distance = 515.000 (Ft.)

Top (of initial area) elevation = 593.300(Ft.)



Bottom (of initial area) elevation = 590.800 (Ft.)

Difference in elevation = 2.500(Ft.)

Slope = 0.00485 s(%)= 0.49

TC = k(0.706) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 24.906 min.

Rainfall intensity = 2.373(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.801
Subarea runoff = 9.234 (CFS)

Total initial stream area = 4.860 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262 (In/Hr)

e B st e o o o B B B B e o B B B i e e o e o R S e
Process from Point/Station 12.000 to Point/Station 13.000
**** CONFLUENCE OF MAIN STREAMS ***%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 4.860 (Ac.)

Runoff from this stream = 9.234 (CFS)

Time of concentration = 24.91 min.

Rainfall intensity = 2.373(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

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

1 16.15 4.927 21.54 0.262 2.589
2 9.23 4.860 24.91 0.262 2.373
Qmax (1) =
1.000 = 1.000 = 16.149) +
1.102 * 0.865 * 9.234) +
Qmax (2) =
0.907 * 1.000 = 16.149) +
1.000 = 1.000 9.234) +

24.952

*

23.884

Total of 2 main streams to confluence:
Flow rates before confluence point:
17.149 10.234
Maximum flow rates at confluence using above data:
24.952 23.884
Area of streams before confluence:
4.927 4.860
Effective area values after confluence:
9.130 9.787

Results of confluence:

Total flow rate = 24 .952 (CFS)

Time of concentration = 21.540 min.

Effective stream area after confluence = 9.130(Ac.)
Study area average Pervious fraction(Ap) = 0.940

Study area average soil loss rate(Fm) = 0.262(In/Hr)
Study area total = 9.79 (Ac.)



o B L a2 s o o S O B O o ot e T B B s s s B B S
Process from Point/Station 13.000 to Point/Station 14.000
****x TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Depth of flow = 0.282(Ft.), Average velocity = 1.190(Ft/s)
*xxxx%k%x Trregular Channel Data *****xxxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.38
2 100.00 0.00
3 200.00 0.38
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 24.952 (CFS)
! ! flow top width = 148.566 (Ft.)
! ! velocity= 1.190(Ft/s)
! ! area = 20.968 (Sg.Ft)
! ! Froude number = 0.558
Upstream point elevation = 590.800 (Ft.)
Downstream point elevation = 589.900 (Ft.)
Flow length = 165.000(Ft.)
Travel time = 2.31 min.
Time of concentration = 23.85 min.
Depth of flow = 0.282(Ft.)
Average velocity = 1.190(Ft/s)
Total irregular channel flow = 24.952 (CFS)
Irregular channel normal depth above invert elev. = 0.282 (Ft.)
Average velocity of channel(s) = 1.190(Ft/s)

e B L e o o o L B B o o o B s e e ot B B B B e
Process from Point/Station 13.000 to Point/Station 14.000
**** CONFLUENCE OF MAIN STREAMS ***%*

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

Stream flow area = 9.130 (Ac.)

Runoff from this stream = 24.952 (CFS)

Time of concentration = 23.85 min.

Rainfall intensity = 2.435(In/Hr)

Area averaged loss rate (Fm) = 0.2619 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.9397

Program is now starting with Main Stream No. 2

T T B S R R N R R SRR S
Process from Point/Station 13.000 to Point/Station 14.000
**k*xx TNITIAL AREA EVALUATION ***%*

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)

Initial subarea data:



Initial area flow distance = 165.000 (Ft.)

Top (of initial area) elevation = 590.800 (Ft.)

Bottom (of initial area) elevation = 589.900 (Ft.)

Difference in elevation = 0.900(Ft.)

Slope = 0.00545 s (%)= 0.55

TC = k(0.706) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 15.433 min.

Rainfall intensity = 3.162(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.826
Subarea runoff = 22.867 (CFS)

Total initial stream area = 8.760 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262 (In/Hr)

e B B e o o L B B B s a0 o o B B B e o s o o S S Bt O &
Process from Point/Station 13.000 to Point/Station 14.000
**** CONFLUENCE OF MAIN STREAMS ***%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 8.760 (Ac.)

Runoff from this stream = 22.867 (CFS)

Time of concentration = 15.43 min.

Rainfall intensity = 3.162(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

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

1 24.95 9.130 23.85 0.262 2.435
2 22.87 8.760 15.43 0.262 3.162
Qmax (1) =
1.000 = 1.000 = 24.952)
0.749 * 1.000 = 22.867)
Qmax (2) =
1.334 * 0.647 * 24.952)
1.000 = 1.000 = 22.867)

+ +
I

42.089

+ +
I

44.412

Total of 2 main streams to confluence:
Flow rates before confluence point:
25.952 23.867

Maximum flow rates at confluence using above data:

42.089 44.412
Area of streams before confluence:

9.130 8.760

Effective area values after confluence:

17.890 14.668

Results of confluence:

Total flow rate = 44,412 (CFS)

Time of concentration = 15.433 min.

Effective stream area after confluence = 14.668 (Ac.)
Study area average Pervious fraction(Ap) = 0.969

Study area average soil loss rate(Fm) = 0.262(In/Hr)
Study area total = 17.89 (Ac.)



e B L O a2 s o o S O B B o ot e T B s s S B S
Process from Point/Station 14.000 to Point/Station 15.000
****x TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Depth of flow = 0.360(Ft.), Average velocity = 1.302 (Ft/s)
*xxxx%k%x Trregular Channel Data *****xxxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.38
2 100.00 0.00
3 200.00 0.38
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 44,413 (CFS)
! ! flow top width = 189.477(Ft.)
! ! velocity= 1.302(Ft/s)
! ! area = 34.106(Sg.Ft)
! ! Froude number = 0.541
Upstream point elevation = 589.900 (Ft.)
Downstream point elevation = 588.200 (Ft.)
Flow length = 360.000(Ft.)
Travel time = 4.61 min.
Time of concentration = 20.04 min.
Depth of flow = 0.360(Ft.)
Average velocity = 1.302(Ft/s)
Total irregular channel flow = 44,412 (CFS)
Irregular channel normal depth above invert elev. = 0.360(Ft.)
Average velocity of channel(s) = 1.302(Ft/s)

e B L e o o L B B B A o ot e T B B B i A e o o e o A SR B S e A
Process from Point/Station 14.000 to Point/Station 15.000
**** CONFLUENCE OF MAIN STREAMS ***x*

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

Stream flow area = 14.668 (Ac.)

Runoff from this stream = 44,412 (CFS)

Time of concentration = 20.04 min.

Rainfall intensity = 2.703(In/Hr)

Area averaged loss rate (Fm) = 0.2617 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.9692

Program is now starting with Main Stream No. 2

T B B S R R N R A R R RS
Process from Point/Station 14.000 to Point/Station 15.000
**k*xx TNITIAL AREA EVALUATION ***%

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20



Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262 (In/Hr)
Initial subarea data:

Initial area flow distance = 360.000(Ft.)

Top (of initial area) elevation = 589.900 (Ft.)

Bottom (of initial area) elevation = 588.200 (Ft.)

Difference in elevation = 1.700(Ft.)

Slope = 0.00472 s (%)= 0.47

TC = k(0.706) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 21.702 min.

Rainfall intensity = 2.577(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.809
Subarea runoff = 9.649 (CFS)

Total initial stream area = 4.630(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262 (In/Hr)

D e B B e o o L B B B e o o o T B B B i s e o e o SR S S e
Process from Point/Station 14.000 to Point/Station 15.000
**** CONFLUENCE OF MAIN STREAMS ***%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 4.630 (Ac.)

Runoff from this stream = 9.649 (CFS)

Time of concentration = 21.70 min.

Rainfall intensity = 2.577(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 44 .41 14.668 20.04 0.262 2.703
2 9.65 4.630 21.70 0.262 2.577
Qmax (1) =
1.000 = 1.000 = 44.412) +
1.054 * 0.923 * 9.649) + = 53.808
Qmax (2) =
0.948 = 1.000 = 44.412) +
1.000 = 1.000 = 9.649) + = 51.767

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

45.412 10.649
Maximum flow rates at confluence using above data:
53.808 51.767
Area of streams before confluence:
14.668 4.630
Effective area values after confluence:
18.943 19.2098

Results of confluence:

Total flow rate = 53.808 (CF'S)

Time of concentration = 20.041 min.

Effective stream area after confluence = 18.943 (Ac.)
Study area average Pervious fraction(Ap) = 0.977



Study area average soil loss rate(Fm) = 0.262(In/Hr)
Study area total = 19.30 (Ac.)

e B L e o o B B B B a0 o o e B B A o S Bt e S &
Process from Point/Station 15.000 to Point/Station 16.000
****x TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Depth of flow = 0.353(Ft.), Average velocity = 1.638(Ft/s)
*xxkxx%xx Trregular Channel Data *****xxxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.38
2 100.00 0.00
3 200.00 0.38
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 53.808 (CFS)
! ! flow top width = 185.947 (Ft.)
! ! velocity= 1.638(Ft/s)
! ! area = 32.847(Sg.Ft)
! ! Froude number = 0.687
Upstream point elevation = 588.200 (Ft.)
Downstream point elevation = 584.200 (Ft.)
Flow length = 522.000(Ft.)
Travel time = 5.31 min.
Time of concentration = 25.35 min.
Depth of flow = 0.353(Ft.)
Average velocity = 1.638(Ft/s)
Total irregular channel flow = 53.808 (CFS)
Irregular channel normal depth above invert elev. = 0.353(Ft.)
Average velocity of channel(s) = 1.638(Ft/s)

e B A o o o L B B B o o o B B B e o O L s s S SR e
Process from Point/Station 15.000 to Point/Station 16.000
**** CONFLUENCE OF MAIN STREAMS ***%*

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

Stream flow area = 18.943 (Ac.)

Runoff from this stream = 53.808 (CFS)

Time of concentration = 25.35 min.

Rainfall intensity = 2.348 (In/Hr)

Area averaged loss rate (Fm) = 0.2617 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.9766

Program is now starting with Main Stream No. 2

T B B R R R E R R SRR S
Process from Point/Station 15.000 to Point/Station 16.000
**k*xx TNITIAL AREA EVALUATION ***%*

UNDEVELOPED (average cover) subarea

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



SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262 (In/Hr)
Initial subarea data:

Initial area flow distance = 522.000(Ft.)

Top (of initial area) elevation = 588.200 (Ft.)

Bottom (of initial area) elevation = 584.200 (Ft.)

Difference in elevation = 4.000(Ft.)

Slope = 0.00766 s(%)= 0.77

TC = k(0.706) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 22.856 min.

Rainfall intensity = 2.498 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.806
Subarea runoff = 17.090 (CFS)

Total initial stream area = 8.490 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262 (In/Hr)

e B B e o o L B B B a0 o o T BB B B e O L B B e ah o o o SO
Process from Point/Station 15.000 to Point/Station 16.000
**** CONFLUENCE OF MAIN STREAMS ***%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 8.490 (Ac.)

Runoff from this stream = 17.090 (CFS)

Time of concentration = 22.86 min.

Rainfall intensity = 2.498 (In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

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

1 53.81 18.943 25.35 0.262 2.348

2 17.09 8.490 22.86 0.262 2.498

Qmax (1) =

1.000 = 1.000 = 53.808) +

0.933 * 1.000 17.090) + = 69.747
Qmax (2) =

1.072 * 0.902 * 53.808) +

1.000 = 1.000 17.090) + = 69.103

*

*

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

54.808 18.090
Maximum flow rates at confluence using above data:
69.747 69.103
Area of streams before confluence:
18.943 8.490
Effective area values after confluence:
27.433 25.568

Results of confluence:
Total flow rate = 69.747 (CFS)
Time of concentration = 25.352 min.



Effective stream area after confluence = 27.433 (Ac.)

Study area average Pervious fraction(Ap) = 0.984
Study area average soil loss rate(Fm) = 0.262(In/Hr)
Study area total = 27.43 (Ac.)

B L a2 s o B B B b o ot e B B B s s e o o o S B S Bt e 2
Process from Point/Station 16.000 to Point/Station 17.000
****x TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Depth of flow = 0.307 (Ft.), Average velocity = 2.813(Ft/s)
*xxkxx*k%x Trregular Channel Data ***x*xxxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.38
2 100.00 0.00
3 200.00 0.38
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 69.748 (CFS)
! ! flow top width = 161.567(Ft.)
! ! velocity= 2.813(Ft/s)
! ! area = 24.799 (Sg.Ft)
! ! Froude number = 1.265
Upstream point elevation = 584.200 (Ft.)
Downstream point elevation = 575.400 (Ft.)
Flow length = 323.000(Ft.)
Travel time = 1.91 min.
Time of concentration = 27.27 min.
Depth of flow = 0.307(Ft.)
Average velocity = 2.813(Ft/s)
Total irregular channel flow = 69.747 (CFS)
Irregular channel normal depth above invert elev. = 0.307 (Ft.)
Average velocity of channel(s) = 2.813(Ft/s)

D e B B e o o L B B B o o o T B B B i a o S A A R A
Process from Point/Station 16.000 to Point/Station 17.000
**** CONFLUENCE OF MAIN STREAMS ***%*

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

Stream flow area = 27.433 (Ac.)

Runoff from this stream = 69.747 (CFS)

Time of concentration = 27.27 min.

Rainfall intensity = 2.247 (In/Hr)

Area averaged loss rate (Fm) = 0.2616(In/Hr)
Area averaged Pervious ratio (Ap) = 0.9838

Program is now starting with Main Stream No. 2

T T S R R N SRR R SRR S
Process from Point/Station 16.000 to Point/Station 17.000
**k*xx TNITIAL AREA EVALUATION ***%

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000



Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262 (In/Hr)
Initial subarea data:

Initial area flow distance = 323.000(Ft.)

Top (of initial area) elevation = 584.200 (Ft.)

Bottom (of initial area) elevation = 575.400 (Ft.)

Difference in elevation = 8.800(Ft.)

Slope = 0.02724 s (%)= 2.72

TC = k(0.706) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 14.636 min.

Rainfall intensity = 3.264 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.828
Subarea runoff = 20.186 (CFS)

Total initial stream area = 7.470 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262 (In/Hr)

D e B e o o L B B B e o o o B B B i e e o o e o A SR Bt S A A
Process from Point/Station 16.000 to Point/Station 17.000
**** CONFLUENCE OF MAIN STREAMS ***%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 7.470 (Ac.)

Runoff from this stream = 20.186 (CFS)

Time of concentration = 14.64 min.

Rainfall intensity = 3.264 (In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 69.75 27.433 27.27 0.262 2.247
2 20.19 7.470 14.64 0.262 3.264
Qmax (1) =
1.000 = 1.000 = 69.747) +
0.661 * 1.000 = 20.186) + = 83.097
Qmax (2) =
1.512 * 0.537 * 69.747) +
1.000 = 1.000 = 20.186) + = 76.800

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

70.747 21.186
Maximum flow rates at confluence using above data:
83.097 76.800
Area of streams before confluence:
27.433 7.470
Effective area values after confluence:
34.903 22.196

Results of confluence:



Total flow rate = 83.097 (CFS)

Time of concentration = 27.266 min.

Effective stream area after confluence = 34.903 (Ac.)
Study area average Pervious fraction(Ap) = 0.987

Study area average soil loss rate(Fm) = 0.262(In/Hr)

Study area total = 34.90 (Ac.)

End of computations, Total Study Area = 40.15 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.982
Area averaged SCS curve number = 68.4



Eriv g & 2
G /7.

San Bernardino County Rational Hydrology Program /v /72
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 01/12/18

BASIN B & BASIN E
EXISTING CONDITIONS
100 YR STORM 1HR

KKK KKK KAk K Hydrology Study Control Information ****x*x*xx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.400 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

e 2 e o B e e R T I T I o S S W R B BN RS AL R S SN SRR RS

Process from Point/Station 1.000 to Point/Station 2.000
**%*% INITIAL AREA EVALUATION ***xx*

UNDEVELOPED (average cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Initial subarea data:

Initial area flow distance = 311.000 (Ft.)

Top (of initial area) elevation = 600.500(Ft.)

Bottom (of initial area) elevation = 5985.300(Ft.)

Difference in elevation = 5.200(Ft.)

Slope = 0.01672 s(%)= 1.67

TC = k(0.706)*[ (length”3)/(elevation change) ]"0.2

Initial area time of concentration = 15.895 min.

Rainfall intensity = 3.106(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.824
Subarea runoff = 5.633(CFS)

Total initial stream area = 2.200 (Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.262(In/Hr)

L e a2 o 2 S S O B B U N S N S Y R OT VR IO SO N MR A A N N AU
Process from Point/Station 2.000 to Point/Station 3.000
**x** TRREGULAR CHANNEL FLOW TRAVEL TIME **%x*




Depth of flow = 0.082(Ft.), Average velocity = 1.253(Ft/s)
*rxxkk %k Trregular Channel Data ***xx*xkkkkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 1.00
2 62.00 0.00
3 112.00 0.00
4 164.00 1.00
Manning's 'N' friction factor = 0.020
Sub-Channel flow = 5.633 (CFS)

! ! flow top width = 59.371(Ft.)

! ! velocity= 1.253(Ft/s)

! ! area = 4.495(Sq.Ft)

! ! Froude number = 0.803
Upstream point elevation = 595.300(Ft.)
Downstream point elevation = 592.600(Ft.)
Flow length = 304.000(Ft.)

Travel time = 4.04 min.

Time of concentration = 19.94 min.

Depth of flow = 0.082(Ft.)

Average velocity = 1.253(Ft/s)

Total irregular channel flow = 5.633(CFS)

Irregular channel normal depth above invert elev. = 0.082(Ft.)
Average velocity of channel(s) = 1.253(Ft/s)
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Process from Point/Station 2.000 to Point/Station 3.000
***x* CONFLUENCE OF MAIN STREAMS ***x*

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

Stream flow area = 2.200(Ac.)

Runoff from this stream = 5.633(CFS)

Time of concentration = 19.94 min.

Rainfall intensity = 2.711 (In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2
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Process from Point/Station 2.000 to Point/Station 3.000
*%%% INITIAL AREA EVALUATION **x%

UNDEVELOPED (average cover) subarea

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

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Initial subarea data: ]

Initial area flow distance = 304.000 (Ft.)

Top (of initial area) elevation = 595.300(Ft.)

Bottom (of initial area) elevation = 592.600(Ft.)



Difference in elevation 2.700(Ft.)

Slope = 0.00888 s (%) 0.89

TC = k(0.706)*[ (length”3)/(elevation change)]~0.2

Initial area time of concentration = 17.875 min.

Rainfall intensity = 2.895(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.819
Subarea runoff = 10.619(CFS)

Total initial stream area = 4.480 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262 (In/Hr)
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Process from Point/Station 2.000 to Point/Station 3.000
**x%% CONFLUENCE OF MAIN STREAMS *#%%%

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 4.480 (Ac.)

Runoff from this stream = 10.619(CFS)

Time of concentration = 17.88 min.

Rainfall intensity = 2.895(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 5.63 2.200 19.94 0.262 2.711
2 10.62 4.480 17.88 0.262 2.895
Omax (l) =
1.000 ~* 1.000 * 5.633) +
0.930 * 1.000 * 10.619) + = 15.511
QOmax (2) =
1.075 * 0.897 * 5.633) +
1.000 * 1.000 * 10.619) + = 16.047

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

6.633 11.619
Maximum flow rates at confluence using above data:
15.511 16.047
Area of streams before confluence:
2.200 4.480
Effective area values after confluence:
6.680 6.452

Results of confluence:

Total flow rate = 16.047 (CFS)

Time of concentration = 17.875 min.

Effective stream area after confluence = 6.452 (Ac.)
Study area average Pervious fraction(Ap) = 1.000

Study area average soil loss rate(Fm) = 0.262 (In/Hr)
Study area total = 6.68(Ac.)
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Process from Point/Station 3.000 to Point/Station 4.000
*%%* TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Depth of flow = 0.158(Ft.), Average velocity = 1.716(Ft/s)
**xxxkxx Trregular Channel Data ****kkkikskx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 1.00
2 62.00 0.00
3 112.00 0.00
4 164.00 1.00
Manning's 'N' friction factor = 0.020
Sub-Channel flow = 16.048 (CFS)

! ! flow top width = 68.059(Ft.)

! ! velocity= 1.716(Ft/s)

! ! area = 9.351(Sqg.Ft)

' ! Froude number = 0.816
Upstream point elevation = 592.600(Ft.)
Downstream point elevation = 588.800 (Ft.)
Flow length = 505.000(Ft.)

Travel time = 4.90 min.

Time of concentration = 22.78 min.

Depth of flow = 0.158(Ft.)

Average velocity = 1.716(Ft/s)

Total irregular channel flow = 16.047 (CFS)

Irregular channel normal depth above invert elev. = 0.158(Ft.)
Average velocity of channel(s) = 1.716(Ft/s)
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Process from Point/Station 3.000 to Point/Station 4.000
*%%% CONFLUENCE OF MAIN STREAMS ***%*

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

Stream flow area = 6.452 (Ac.)

Runoff from this stream = 16.047 (CFS)

Time of concentration = 22.78 min.

Rainfall intensity = 2.503(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2
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Process from Point/Station 3.000 to Point/Station 4.000
***%%x TNITIAL AREA EVALUATION ***%

UNDEVELOPED (average cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Initial subarea data:



Initial area flow distance = 505.000(Ft.)

Top (of initial area) elevation = 592.600(Ft.)

Bottom (of initial area) elevation = 588.800(Ft.)

Difference in elevation = 3.800(Ft.)

Slope = 0.00752 s (%)= 0.75

TC = k(0.706) *[ (length”3)/(elevation change)]”"0.2

Initial area time of concentration = 22.637 min.

Rainfall intensity = 2.513(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.806
Subarea runoff = 16.593 (CFS)

Total initial stream area = 8.190 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262(In/Hr)
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Process from Point/Station 3.000 to Point/Station 4.000
***x* CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 8.190 (Ac.)

Runoff from this stream = 16.593(CFS)

Time of concentration = 22.64 min.

Rainfall intensity = 2.513(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

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

1 16.05 6.452 22.78 0.262 2.503

2 16.59 8.190 22.64 0.262 2.513

Qmax (1) =

1.000 * 1.000 * 16.047) +

0.996 * 1.000 16.593) + = 32.570
Qmax (2) =

1.004 * 0.994 * 16.047) +

1.000 * 1.000 * 16.593) + = 32.607

*

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

17.047 17.593
Maximum flow rates at confluence using above data:
32.570 32.607
Area of streams before confluence:
6.452 8.190
Effective area values after confluence:
14.642 14.602

Results of confluence:

Total flow rate = 32.607 (CFS)

Time of concentration = 22.637 min.

Effective stream area after confluence = 14.602 (Ac.)
Study area average Pervious fraction(Ap) = 1.000

Study area average soil loss rate(Fm) = 0.262(In/Hr)

Study area total = 14.64 (Ac.)
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Process from Point/Station 4.000 to Point/Station 5.000
***%*% TRREGULAR CHANNEL FLOW TRAVEIL TIME ***x*

Depth of flow = 0.206(Ft.), Average velocity = 1.538 (Ft/s)
¥ x*kxx% Jrregular Channel Data ****x*xxkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.50
2 250.00 0.00
3 500.00 0.50
Manning's 'N' friction factor = 0.020
Sub-Channel flow = 32.607 (CFS)
! ! flow top width = 205.946(Ft.)
! ' velocity= 1.538(Ft/s)
! ! area = 21.207(8q.Ft)
! ! Froude number = 0.844
Upstream point elevation = 588.800(Ft.)
Downstream point elevation = 581.400(Ft.)
Flow length = 834.000(Ft.)
Travel time = 9.04 min.
Time of concentration = 31.68 min.
Depth of flow = 0.206(Ft.)
Average velocity = 1.538(Ft/s)
Total irregular channel flow = 32.607 (CFS)
Irregular channel normal depth above invert elev. = 0.206(Ft.)
Average velocity of channel(s) = 1.538(Ft/s)
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Process from Point/Station 4.000 to Point/Station 5.000
**%*% CONFLUENCE OF MAIN STREAMS **xx%

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

Stream flow area = 14.602 (Ac.)

Runoff from this stream = 32.607(CFS)

Time of concentration = 31.68 min.

Rainfall intensity = 2.054 (In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2
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Process from Point/Station 4.000 to Point/Station 5.000
**x*x TINITIAL AREA EVALUATION ***x*

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

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

SCS curve number for soil (AMC 2) = 69.00
Adjusted SCS curve number for AMC 3 = 86.20



Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Initial subarea data:

Initial area flow distance = 834.000(Ft.)

Top (of initial area) elevation = 588.800 (Ft.)

Bottom (of initial area) elevation = 581.400(Ft.)

Difference in elevation = 7.400(Ft.)

Slope = 0.00887 s(%)= 0.89

TC = k(0.706)*[(length”3)/(elevation change)]70.2

Initial area time of concentration = 26.771 min.

Rainfall intensity = 2.272(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.796
Subarea runoff = 15.417 (CFS)

Total initial stream area = 8.520 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262(In/Hr)
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Process from Point/Station 4.000 to Point/Station 5.000
*%%* CONFLUENCE OF MAIN STREAMS **%%%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 8.520 (Ac.)

Runoff from this stream = 15.417 (CFS)

Time of concentration = 26.77 min.

Rainfall intensity = 2.272(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

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

1 32.61 14.602 31.68 0.262 2.054

2 15.42 8.520 26.77 0.262 2.272

Qmax (1) =

1.000 = 1.000 = 32.607) +

0.891 * 1.000 * 15.417) + = 46.350
Qmax (2) =
1.122 * 0.845 * 32.607) +
1.000 * 1.000 * 15.417) + = 46.328
Total of 2 main streams to confluence:
Flow rates before confluence point:
33.607 16.417
Maximum flow rates at confluence using above data:
46.350 46.328
Area of streams before confluence:
14.602 8.520
Effective area values after confluence:
23.122 20.860
Results of confluence:
Total flow rate = 46.350(CFS)
Time of concentration = 31.677 min.
Effective stream area after confluence = 23.122(Ac.)

Study area average Pervious fraction(Ap) = 1.000



Study area average soil loss rate(Fm) = 0.262(In/Hr)
Study area total = 23.12 (Ac.)
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Process from Point/Station 5.000 to Point/Station 6.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Depth of flow = 0.228(Ft.), Average velocity = 1.789(Ft/s)
xkxxkxkx Trregular Channel Data *****x%&x*x

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.50
2 250.00 0.00
3 500.00 0.50
Manning's 'N' friction factor = 0.020
Sub-Channel flow = 46.351 (CFS)
! ! flow top width = 227.610(Ft.)
! ! velocity= 1.789(Ft/s)
! ' area = 25.903(8q.Ft)
! ! Froude number = 0.935
Upstream point elevation = 581.400(Ft.)
Downstream point elevation = 575.500 (Ft.)
Flow length = 561.000(Ft.)
Travel time = 5.23 min.
Time of concentration = 36.90 min.
Depth of flow = 0.228(Ft.)
Average velocity = 1.789 (Ft/s)
Total irregular channel flow = 46.350 (CFS)
Irregular channel normal depth above invert elev. = 0.228(Ft.)
Average velocity of channel(s) = 1.789(Ft/s)
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Process from Point/Station 5.000 to Point/Station 6.000
**x%% CONFLUENCE OF MAIN STREAMS ***%

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

Stream flow area = 23.122 (Ac.)

Runoff from this stream = 46.350 (CFS)

Time of concentration = 36.90 min.

Rainfall intensity = 1.874(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2
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Process from Point/Station 5.000 to Point/Station 6.000
*kx% TINITIAL AREA EVALUATION ***%%

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

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



SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Initial subarea data:

Initial area flow distance = 561.000(Ft.)

Top (of initial area) elevation = 581.400(Ft.)

Bottom (of initial area) elevation = 575.500(Ft.)

Difference in elevation = 5.900(Ft.)

Slope = 0.01052 s(%)= 1.05

TC = k(0.706) *[ (Length”3)/(elevation change)]"0.2

Initial area time of concentration = 22.081 min.

Rainfall intensity = 2.550(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area {(Q=KCIA) is C = 0.808
Subarea runoff = 20.600 (CFS)

Total initial stream area = 10.000(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.262(In/Hr)
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Process from Point/Station 5.000 to Point/Station 6.000
***x*x CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 10.000(Ac.)

Runoff from this stream = 20.600(CFS)

Time of concentration = 22.08 min.

Rainfall intensity = 2.550(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

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

1 46.35 23.122 36.90 0.262 1.874

2 20.60 10.000 22.08 0.262 2.550

Omax(l) =

1.000 = 1.000 * 46.350) +

0.705 * 1.000 20.600) + = 60.863
Qmax (2) =

1.419 * 0.598 = 46.350) +

1.000 * 1.000 * 20.600) + = 59.966

*

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

47.350 21.600
Maximum flow rates at confluence using above data:
60.863 59.966
Area of streams before confluence:
23.122 10.000
Effective area values after confluence:
33.122 23.835

Results of confluence:
Total flow rate = 60.863 (CFS)
Time of concentration = 36.903 min.



Effective stream area after confluence = 33.122(Ac.)

Study area average Pervious fraction(Ap) = 1.000

Study area average soil loss rate(Fm) = 0.262(In/Hr)

Study area total = 33.12(Ac.)

End of computations, Total Study Area = 33.39 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 69.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 03/12/19
BASIN C
EXISTING CONDITIONS
100 YR STORM 1HR
100 YR STORM

KKK KKK KKK Hydrology Study Control Information ***xkxkkxx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.400 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3
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Process from Point/Station 30.000 to Point/Station 31.000
**k*x TNITIAL AREA EVALUATION ***%*

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Initial subarea data:

Initial area flow distance = 311.000(Ft.)

Top (of initial area) elevation = 597.000(Ft.)

Bottom (of initial area) elevation = 594.000 (Ft.)

Difference in elevation = 3.000(Ft.)

Slope = 0.00965 s (%)= 0.96

TC = k(0.706) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 17.743 min.

Rainfall intensity = 2.908(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.819
Subarea runoff = 3.787 (CFES)

Total initial stream area = 1.590 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262 (In/Hr)

B T S R R N R A SRR S
Process from Point/Station 31.000 to Point/Station 32.000
****x TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*




Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.151(Ft.), Average velocity = 1.465(Ft/s)
*xxxx%kx Trregular Channel Data *****xxxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.50
2 250.00 0.00
3 500.00 0.50
Manning's 'N' friction factor = 0.020
Sub-Channel flow = 16.722 (CFS)
! ! flow top width = 151.072(Ft.)
! ! velocity= 1.465(Ft/s)
! ! area = 11.411(Sg.Ft)
! ! Froude number = 0.940
Upstream point elevation = 594.000 (Ft.)
Downstream point elevation = 578.700 (Ft.)
Flow length = 1256.000(Ft.)
Travel time = 14.29 min.
Time of concentration = 32.03 min.
Depth of flow = 0.151(Ft.)
Average velocity = 1.465(Ft/s)
Total irregular channel flow = 16.721 (CFS)
Irregular channel normal depth above invert elev. = 0.151(Ft.)
Average velocity of channel(s) = 1.465(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Rainfall intensity = 2.040(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.785

Subarea runoff = 25.781 (CFS) for 16.880 (Ac.)

Total runoff = 29.568 (CF'S)

Effective area this stream = 18.47 (Ac.)

Total Study Area (Main Stream No. 1) = 18.47 (Ac.)

Area averaged Fm value = 0.262 (In/Hr)

Depth of flow = 0.187(Ft.), Average velocity = 1.690(Ft/s)

T T S R R N R R SRR S
Process from Point/Station 31.000 to Point/Station 32.000
**** CONFLUENCE OF MAIN STREAMS ***x*

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

Stream flow area = 18.470 (Ac.)

Runoff from this stream = 29.568 (CFS)

Time of concentration = 32.03 min.

Rainfall intensity = 2.040 (In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2
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Process from Point/Station 33.000 to Point/Station 34.000
**x*xx TNITIAL AREA EVALUATION ***%*

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262 (In/Hr)
Initial subarea data:

Initial area flow distance = 275.000 (Ft.)

Top (of initial area) elevation = 593.200(Ft.)

Bottom (of initial area) elevation = 591.500 (Ft.)

Difference in elevation = 1.700(Ft.)

Slope = 0.00618 s (%)= 0.62

TC = k(0.706) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 18.464 min.

Rainfall intensity = 2.839(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.817
Subarea runoff = 2.042 (CFS)

Total initial stream area = 0.880 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.262 (In/Hr)
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Process from Point/Station 34.000 to Point/Station 32.000
****x TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.142 (Ft.), Average velocity = 1.221(Ft/s)
*x*kxx%kx Trregular Channel Data *****xxxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.50
2 250.00 0.00
3 500.00 0.50
Manning's 'N' friction factor = 0.020
Sub-Channel flow = 12.338 (CFS)

! ! flow top width = 142 .151(Ft.)

! ! velocity= 1.221(Ft/s)

! ! area = 10.103(Sqg.Ft)

! ! Froude number = 0.807
Upstream point elevation = 591.500 (Ft.)
Downstream point elevation = 578.700 (Ft.)
Flow length = 1395.000(Ft.)

Travel time = 19.04 min.

Time of concentration = 37.50 min.

Depth of flow = 0.142 (Ft.)

Average velocity = 1.221(Ft/s)

Total irregular channel flow = 12.338 (CFS)

Irregular channel normal depth above invert elev. = 0.142 (Ft.)



Average velocity of channel(s) = 1.221(Ft/s)
Adding area flow to channel

UNDEVELOPED (average cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262 (In/Hr)
Rainfall intensity = 1.856(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.773

Subarea runoff = 20.503 (CFS) for 14.830 (Ac.)

Total runoff = 22.545 (CFS)

Effective area this stream = 15.71 (Ac.)

Total Study Area (Main Stream No. 2) = 34.18 (Ac.)

Area averaged Fm value = 0.262 (In/Hr)

Depth of flow = 0.178(Ft.), Average velocity = 1.420(Ft/s)
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Process from Point/Station 34.000 to Point/Station 32.000
**** CONFLUENCE OF MAIN STREAMS ***%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 15.710 (Ac.)

Runoff from this stream = 22.545 (CFS)

Time of concentration = 37.50 min.

Rainfall intensity = 1.856(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 29.57 18.470 32.03 0.262 2.040
2 22 .54 15.710 37.50 0.262 1.856
Qmax (1) =
1.000 = 1.000 = 29.568) +
1.116 * 0.854 ~* 22.545) + = 51.048
Qmax (2) =
0.896 * 1.000 = 29.568) +
1.000 = 1.000 = 22.545) + = 49.050
Total of 2 main streams to confluence:
Flow rates before confluence point:
30.568 23.545
Maximum flow rates at confluence using above data:
51.048 49.050
Area of streams before confluence:
18.470 15.710
Effective area values after confluence:
31.887 34.180

Results of confluence:



Total flow rate = 51.048 (CFS)

Time of concentration = 32.029 min.

Effective stream area after confluence = 31.887 (Ac.)
Study area average Pervious fraction(Ap) = 1.000

Study area average soil loss rate(Fm) = 0.262(In/Hr)
Study area total = 34.18 (Ac.)
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Process from Point/Station 32.000 to Point/Station 35.000
****x TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 0.309(Ft.), Average velocity = 2.776(Ft/s)
*xxkxx%x%x Trregular Channel Data *****xxxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 1.00
2 62.00 0.00
3 112.00 0.00
4 164.00 1.00
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 57.978 (CFS)

! ! flow top width = 85.219(Ft.)

! ! velocity= 2.776(Ft/s)

! ! area = 20.888 (Sg.Ft)

! ! Froude number = 0.988
Upstream point elevation = 578.700 (Ft.)
Downstream point elevation = 566.700 (Ft.)
Flow length = 844.000 (Ft.)

Travel time = 5.07 min.

Time of concentration = 37.10 min.

Depth of flow = 0.309(Ft.)

Average velocity = 2.776(Ft/s)

Total irregular channel flow = 57.978 (CFES)

Irregular channel normal depth above invert elev. = 0.309(Ft.)
Average velocity of channel(s) = 2.776(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Rainfall intensity = 1.868(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.774

Subarea runoff = 13.800(CFS) for 12.960 (Ac.)
Total runoff = 64.848 (CFS)

Effective area this stream = 44 .85 (Ac.)

Total Study Area (Main Stream No. 1) = 47.14 (Ac.)
Area averaged Fm value = 0.262 (In/Hr)

Depth of flow = 0.328 (Ft.), Average velocity = 2.873(Ft/s)
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Process from Point/Station 32.000 to Point/Station 35.000
**** CONFLUENCE OF MAIN STREAMS ***%*

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

Stream flow area = 44,847 (Ac.)

Runoff from this stream = 64.848 (CFS)

Time of concentration = 37.10 min.

Rainfall intensity = 1.868(In/Hr)

Area averaged loss rate (Fm) = 0.2615(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2
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Process from Point/Station 36.000 to Point/Station 37.000
**x*xx TNITIAL AREA EVALUATION ***%*

RESIDENTIAL (2.5 acre lot)
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.9000 Max loss rate(Fm)= 0.396(In/Hr)
Initial subarea data:

Initial area flow distance = 420.000 (Ft.)

Top (of initial area) elevation = 588.400 (Ft.)

Bottom (of initial area) elevation = 578.000 (Ft.)

Difference in elevation = 10.400(Ft.)

Slope = 0.02476 s (%)= 2.48

TC = k(0.487)*[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 11.431 min.

Rainfall intensity = 3.786(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.806
Subarea runoff = 5.949 (CFS)

Total initial stream area = 1.950 (Ac.)
Pervious area fraction = 0.900
Initial area Fm value = 0.396 (In/Hr)

B B B N R R E R R SRR S
Process from Point/Station 37.000 to Point/Station 35.000
****x TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Depth of flow = 0.240(Ft.), Average velocity = 3.003(Ft/s)
*xxkxx%x%x Trregular Channel Data *****xxxkxx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 2.00
2 2.00 0.00
3 10.00 0.00
4 12.00 2.00
Manning's 'N' friction factor = 0.020
Sub-Channel flow = 5.950 (CFS)

! ! flow top width = 8.481 (Ft.)



! ! velocity= 3.003(Ft/s)

! ! area = 1.981(Sg.Ft)

! ! Froude number = 1.095
Upstream point elevation = 578.000 (Ft.)
Downstream point elevation = 566.700 (Ft.)
Flow length = 965.000 (Ft.)

Travel time = 5.36 min.

Time of concentration = 16.79 min.

Depth of flow = 0.240(Ft.)

Average velocity = 3.003(Ft/s)

Total irregular channel flow = 5.949 (CFS)

Irregular channel normal depth above invert elev. = 0.240 (Ft.)
Average velocity of channel(s) = 3.003(Ft/s)
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Process from Point/Station 37.000 to Point/Station 35.000
**** CONFLUENCE OF MAIN STREAMS ***%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 1.950 (Ac.)

Runoff from this stream = 5.949 (CFS)

Time of concentration = 16.79 min.

Rainfall intensity = 3.006(In/Hr)

Area averaged loss rate (Fm) = 0.3959 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.9000

Program is now starting with Main Stream No. 3
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Process from Point/Station 38.000 to Point/Station 39.000
**k*xx TNITIAL AREA EVALUATION ***%*

RESIDENTIAL(3 - 4 dwl/acre)
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.6000 Max loss rate(Fm)= 0.264 (In/Hr)
Initial subarea data:

Initial area flow distance = 427.000 (Ft.)

Top (of initial area) elevation = 586.000(Ft.)

Bottom (of initial area) elevation = 580.800 (Ft.)

Difference in elevation = 5.200(Ft.)

Slope = 0.01218 s (%)= 1.22

TC = k(0.412) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 11.219 min.

Rainfall intensity = 3.829(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.838
Subarea runoff = 8.758 (CFS)

Total initial stream area = 2.730(Ac.)
Pervious area fraction = 0.600
Initial area Fm value = 0.264 (In/Hr)
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Process from Point/Station 39.000 to Point/Station 35.000
****x TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.567(Ft.), Average velocity = 4.880 (Ft/s)
*xxxx%k%x Trregular Channel Data *****xxxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 2.00
2 2.00 0.00
3 10.00 0.00
4 12.00 2.00
Manning's 'N' friction factor = 0.020
Sub-Channel flow = 23.686 (CFS)

! ! flow top width = 9.133(Ft.)

! ! velocity= 4.880(Ft/s)

! ! area = 4.854 (Sg.Ft)

! ! Froude number = 1.180
Upstream point elevation = 580.800 (Ft.)
Downstream point elevation = 566.700 (Ft.)
Flow length = 1316.000(Ft.)

Travel time = 4.49 min.

Time of concentration = 15.71 min.

Depth of flow = 0.567(Ft.)

Average velocity = 4.880(Ft/s)

Total irregular channel flow = 23.686 (CFS)

Irregular channel normal depth above invert elev. = 0.567 (Ft.)
Average velocity of channel(s) = 4.880(Ft/s)

Adding area flow to channel
RESIDENTIAL(3 - 4 dwl/acre)
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.6000 Max loss rate(Fm)= 0.264 (In/Hr)

Rainfall intensity 3.128(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.824

Subarea runoff = 29.802 (CFS) for 12.230 (Ac.)

Total runoff = 38.560 (CFS)

Effective area this stream = 14.96 (Ac.)

Total Study Area (Main Stream No. 3) = 64 .05 (Ac.)

Area averaged Fm value = 0.264 (In/Hr)

Depth of flow = 0.759(Ft.), Average velocity = 5.801 (Ft/s)

T B B R R R E R R SRR S
Process from Point/Station 39.000 to Point/Station 35.000
**** CONFLUENCE OF MAIN STREAMS ***x*

The following data inside Main Stream is listed:
In Main Stream number: 3

Stream flow area = 14.960 (Ac.)

Runoff from this stream = 38.560 (CFS)

Time of concentration = 15.71 min.



Rainfall intensity = 3.128 (In/Hr)

Area averaged loss rate (Fm) = 0.2640 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.6000
Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 64.85 44 .847 37.10 0.262 1.868
2 5.95 1.950 16.79 0.396 3.006
3 38.56 14.960 15.71 0.264 3.128
Qmax (1) =

1.000 = 1.000 = 64.848) +

0.564 * 1.000 = 5.949) +

0.560 * 1.000 = 38.560) + = 89.803
Qmax (2) =

1.708 * 0.453 * 64.848) +

1.000 = 1.000 = 5.949) +

0.958 = 1.000 = 38.560) + = 93.006
Qmax (3) =

1.784 * 0.424 ~* 64.848) +

1.047 0.936 * 5.949) +

1.000 = 1.000 = 38.560) + = 93.395

Total of 3 main streams to confluence:
Flow rates before confluence point:

65.848 6.949 39.560
Maximum flow rates at confluence using above data:
89.803 93.006 93.395
Area of streams before confluence:
44,847 1.950 14.960
Effective area values after confluence:
61.757 37.204 35.782

Results of confluence:

Total flow rate = 93.395(CFS)

Time of concentration = 15.713 min.

Effective stream area after confluence = 35.782 (Ac.)
Study area average Pervious fraction(Ap) = 0.900

Study area average soil loss rate(Fm) = 0.266(In/Hr)
Study area total = 61.76 (Ac.)

End of computations, Total Study Area = 64.05 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.904
Area averaged SCS curve number = 65.6



100-Year Rational Method Calculations

(Interim Condition)



Boin A
San Bernardinc County Rational Hydrology Program 422772%4§0¢7

oo Ve
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 02/15/17

Tract 197506
Kimball

Interim Condition
Basin A

Kok ok Kok Kok Hydrology Study Control Information *****xkxxx

Rational hydrology study storm event year is 100.0

10 Year storm 1 hour rainfall = 0.883(In.)

100 Year storm 1 hour rainfall = 1.390(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.390 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3
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Process from Point/Station 100.000 to Point/Station 101.000
*x*%% TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Initial subarea data:

Initial area flow distance = 165.000(Ft.)

Top (of initial area) elevation = 605.600(Ft.)

Bottom (of initial area) elevation = 604.100(Ft.)

Difference in elevation = 1.500(Ft.)

Slope = 0.00909 s(%)= 0.91

TC = k(0.304)*[(length”~3)/(elevation change)]~0.2

Initial area time of concentration = 6.000 min.

Rainfall intensity = 5.534(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.893
Subarea runoff = 6.769(CFS)

Total initial stream area = 1.370(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)
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Process from Point/Station 101.000 to Point/Station 102.000



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

Upstream point/station elevation = 594.000(Ft.)
Downstream point/station elevation = 590.000(Ft.)
Pipe length = 1075.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 6.769(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 6.769(CFS)
Normal flow depth in pipe = 12.95(In.)

Flow top width inside pipe = 20.42 (In.)

Critical Depth = 11.53(In.)

Pipe flow velocity = 4.35(Ft/s)

Travel time through pipe = 4.12 min.

Time of concentration (TC) = 10.12 min.
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Process from Point/Station 101.000 to Point/Station 102.000
**x*%* SUBAREA FLOW ADDITION ***x*

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Time of concentration = 10.12 min.

Rainfall intensity = 4.044 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.890

Subarea runoff = 29.157(CFsS) for 8.610 (Ac.)
Total runoff = 35.926 (CFS)

Effective area this stream = 9.98 (Ac.)

Total Study Area (Main Stream No. 1) = 9.98 (Ac.)
Area averaged Fm value = 0.044 (In/Hr)
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Process from Point/Station 102.000 to Point/Station 103.000
**%*x PIPEFLOW TRAVEL TIME (Program estimated size) *#*x*

Upstream point/station elevation = 590.000(Ft.)
Downstream point/station elevation = 588.000(Ft.)
Pipe length = 435.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 35.926 (CFS)
Nearest computed pipe diameter = 36.00(In.)
Calculated individual pipe flow = 35.926 (CFS)
Normal flow depth in pipe = 24.23(In.)

Flow top width inside pipe = 33.77(In.)

Critical Depth = 23.37(In.)

Pipe flow velocity = 7.10(Ft/s)

Travel time through pipe = 1.02 min.

Time of concentration (TC) = 11.14 min.
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Process from Point/Station 102.000 to Point/Station 103.000
**x%x* SUBAREA FLOW ADDITION ***x*



COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Time of concentration = 11.14 min.

Rainfall intensity = 3.817(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.890

Subarea runoff = 21.463(CFS) for 6.920 (Ac.)
Total runoff = 57.389(CFS)

Effective area this stream = 16.90 (Ac.)

Total Study Area (Main Stream No. 1) = 16.90 (Ac.)
Area averaged Fm value = 0.044 (In/Hr)
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Process from Point/Station 103.000 to Point/Station 104.000
*x*% PIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 588.000 (Ft.)
Downstream point/station elevation = 584.500(Ft.)
Pipe length = 767.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 57.389(CFS)
Nearest computed pipe diameter = 42.00(In.)
Calculated individual pipe flow = 57.389(CFS3)
Normal flow depth in pipe = 29.58(In.)

Flow top width inside pipe = 38.34(In.)

Critical Depth = 28.45(In.)

Pipe flow velocity = 7.92(Ft/s)

Travel time through pipe = 1.61 min.

Time of concentration (TC) = 12.76 min.
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Process from Point/Station 103.000 to Point/Station 104.000
*%%%* SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Time of concentration = 12.76 min.,

Rainfall intensity = 3.520(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.889

Subarea runoff = 12.834(CFS) for 5.550 (Ac.)
Total runoff = 70.223 (CFS)

Effective area this stream = 22 .45 (Ac.)

Total Study Area (Main Stream No. 1) = 22 .45 (Ac.)

Area averaged Fm value = 0.044 (In/Hr)
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Process from Point/Station 103.000 to Point/Station 104.000
**** CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 22.450(Ac.)

Runoff from this stream = 70.223 (CFS)

Time of concentration = 12.76 min.

Rainfall intensity = 3.520(In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000
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Process from Point/Station 105.000 to Point/Station 106.000
**%*x TINITIAL AREA EVALUATION **+*%*

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Initial subarea data:

Initial area flow distance = 248.000(Ft.)

Top (of initial area) elevation = 603.000(Ft.)

Bottom (of initial area) elevation = 600.300(Ft.)

Difference in elevation = 2.700(Ft.)

Slope = 0.01089 s(%)= 1.09

TC = k(0.304)*[(length”3)/(elevation change)]170.2

Initial area time of concentration = 6.812 min.

Rainfall intensity = 5.128(In/Hx) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.892
Subarea runoff = 4.072 (CFS)

Total initial stream area = 0.890 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)
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Process from Point/Station 106.000 to Point/Station 107.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ***x=

Upstream point/station elevation = 594.000(Ft.)
Downstream point/station elevation = 590.000(Ft.)
Pipe length = 296.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 4.072 (CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 4.072 (CFS)
Normal flow depth in pipe = 9.66(In.)

Flow top width inside pipe = 9.51(In.)

Critical Depth = 10.25(In.)

Pipe flow velocity = 6.01(Ft/s)

Travel time through pipe = 0.82 min.

Time of concentration (TC) = 7.63 min.
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Process from Point/Station 106.000 to Point/Station 107.000
**%% SUBAREA FLOW ADDITION ***%

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio{(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Time of concentration = 7.63 min.

Rainfall intensity = 4.790(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.892

Subarea runoff = 16.044 (CFS) for 3.820(Ac.)
Total runoff = 20.117 (CFS)

Effective area this stream = 4,71 (Ac.)

Total Study Area (Main Stream No. 1) = 27.16(Ac.)
Area averaged Fm value = 0.044 (In/Hr)

IR e o o b o S e  E  ak S N SIS S SRt N RS NV EOE S AU N I A B I O KT R TR
Process from Point/Station 107.000 to Point/Station 108.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 590.000(Ft.)
Downstream point/station elevation = 585.000(Ft.)
Pipe length = 895.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 20.117(CFS)
Nearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 20.117(CFS)
Normal flow depth in pipe = 19.45(In.)

Flow top width inside pipe = 24.23(In.)

Critical Depth = 18.84(In.)

Pipe flow velocity = 6.56(Ft/s)

Travel time through pipe = 2.27 min.

Time of concentration (TC) = 9.91 min.

R T b i O T o o I N N BN I Ot N S A S SO T I 0 S S S AT R AR
Process from Point/Station 107.000 to Point/Station 108.000
***x*% SUBAREA FLOW ADDITION ***%*

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Time of concentration = 9.91 min.

Rainfall intensity = 4,096 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = (0.890

Subarea runoff = 29.439(CFS) for 8.880 (Ac.)

Total runoff = 49.556 (CFS)

Effective area this stream = 13.59(Ac.)



Total Study Area (Main Stream No. 1) = 36.04 (Ac.)
Area averaged Fm value = 0.044 (In/Hr)

+++++++H+H++ AR R b R
Process from Point/Station 108.000 to Point/Station 110.000
**x*x% TMPROVED CHANNEL TRAVEL TIME ***%*

Upstream point elevation = 585.000(Ft.)

Downstream point elevation = 584.000(Ft.)

Channel length thru subarea = 500.000(Ft.)

Channel base width = 50.000(Ft.)

Slope or 'Z' of left channel bank = 2.000

Slope or 'Z' of right channel bank = 2.000

Estimated mean flow rate at midpoint of channel = 49.597 (CFS)
Manning's 'N' = 0.020

Maximum depth of channel = 5.000(Ft.)

Flow(qg) thru subarea = 49,597 (CFS)

Depth of flow = 0.483(Ft.), Average velocity = 2.014 (Ft/s)
Channel flow top width = 51.932(Ft.)

Flow Velocity = 2.01(Ft/s)

Travel time = 4.14 min.

Time of concentration = 14.04 min.

Critical depth = 0.313(Ft.)

Adding area flow to channel

PARK subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.8500 Max loss rate(Fm)= 0.374(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 43,914 (CFS)

therefore the upstream flow rate of Q = 49.556(CFS) is being used
Rainfall intensity = 3.322(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.880

Subarea runoff = 0.000(CFS) for 1.440 (Ac.)

Total runoff = 49.556 (CFS)

Effective area this stream = 15.03(Ac.)

Total Study Area (Main Stream No. 1) = 37.48 (Ac.)

Area averaged Fm value = 0.076(In/Hr)

Depth of flow = 0.483(Ft.), Average velocity = 2.014(Ft/s)
Critical depth = 0.313(Ft.)

I e o LA o o S e o o O  a  t u A oEEt N R R B St B N S BT N I I BT R T AR
Process from Point/Station 108.000 to Point/Station 110.000
***x* CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 15.030(Ac.)

Runoff from this stream = 49.556 (CFS)

Time of concentration = 14.04 min.

Rainfall intensity = 3.322(In/Hr)

Area averaged loss rate (Fm) = 0.0756 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1719

Summary of stream data:



Stream Flow rate Area TC Fm

Rainfall Intensity

No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)

1 70.22 22.450 12.76 0.044 3.520
2 49.56 15.030 14.04 0.076 3.322

Qmax (1) =
1.000 =* 1.000 * 70.223)
1.061 * 0.908 49.5506)
Qmax (2) =
0.943 ~* 1.000 * 70.223)
1.000 = 1.000 49.550)

*

*

Total of 2 streams to confluence:

Flow rates before confluence point:
70.223 49.556

Maximum flow rates at confluence using
117.969 115.788

Area of streams before confluence:
22.450 15.030

Effective area values after confluence:

36.101 37.480
Results of confluence:
Total flow rate = 117.969 (CFS)
Time of concentration = 12.756 min.
Effective stream area after confluence

+
+

117.969

+
I

115.788

above data:

= 36.101 (Ac.)

Study area average Pervious fraction(Ap) = 0.129

Study area average soil loss rate (Fm)
Study area total (this main stream) =
End of computations, Total Study Area
The fellowing figures may

be used for a unit hydrograph study of

= 0.057(In/Hr)

37.48 (Ac.)

= 37.48 (Ac.)

the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.129

Area averaged SCS curve number = 56.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 03/13/19
Tract 19756
Kimball
Interim Condition
Basin B

KKK KKK KKK Hydrology Study Control Information ***xkxkkxx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.400 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

B ot o o o o L B o B B i o o o e B BB B B e o o o S A AR A
Process from Point/Station 200.000 to Point/Station 201.000
**k*x TNITIAL AREA EVALUATION ***%*

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Initial subarea data:

Initial area flow distance = 335.000 (Ft.)

Top (of initial area) elevation = 596.000(Ft.)

Bottom (of initial area) elevation = 592.600 (Ft.)

Difference in elevation = 3.400 (Ft.)

Slope = 0.01015 s (%)= 1.01

TC = k(0.304)*[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 7.791 min.

Rainfall intensity = 4.765(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.892
Subarea runoff = 4.546 (CFS)

Total initial stream area = 1.070 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

B T S R R N R A SRR S
Process from Point/Station 201.000 to Point/Station 202.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ****




Upstream point/station elevation = 586.000(Ft.)

Downstream point/station elevation = 582.000 (Ft.)
Pipe length = 857.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 4.546 (CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 4.546 (CFS)
Normal flow depth in pipe = 10.39(In.)

Flow top width inside pipe = 17.78(In.)

Critical Depth = 9.83(In.)

Pipe flow velocity = 4.30(Ft/s)

Travel time through pipe = 3.32 min.

Time of concentration (TC) = 11.11 min.

e B L a2 s o B B e B a0 o o o B B B A s o S Bt e A S &
Process from Point/Station 201.000 to Point/Station 202.000
**x**x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Time of concentration = 11.11 min.

Rainfall intensity = 3.850(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.890

Subarea runoff = 30.737(CFS) for 9.230(Ac.)
Total runoff = 35.283 (CFS3)

Effective area this stream = 10.30(Ac.)

Total Study Area (Main Stream No. 1) = 10.30 (Ac.)
Area averaged Fm value = 0.044 (In/Hr)

e B L e o L B B s o o B B B A e e o s o O B B Bt S B 2
Process from Point/Station 201.000 to Point/Station 202.000
**x*x*x SUBAREA FLOW ADDITION ****

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.262(In/Hr)
Time of concentration = 11.11 min.

Rainfall intensity = 3.850(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.86606

Subarea runoff = 28.874 (CFS) for 8.940 (Ac.)
Total runoff = 64.158 (CFS)

Effective area this stream = 19.24 (Ac.)

Total Study Area (Main Stream No. 1) = 19.24 (Ac.)

Area averaged Fm value = 0.145(In/Hr)



o B L a2 s o o S O B O o ot e T B B s s s B B S
Process from Point/Station 202.000 to Point/Station 203.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 582.000(Ft.)
Downstream point/station elevation = 576.000 (Ft.)
Pipe length = 211.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 64.158 (CF'S)
Nearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 64.158 (CFS)
Normal flow depth in pipe = 22.83(In.)

Flow top width inside pipe = 25.59(In.)

Critical depth could not be calculated.

Pipe flow velocity = 16.00(Ft/s)

Travel time through pipe = 0.22 min.

Time of concentration (TC) = 11.33 min.

D e B B e o o L B B B e o o o T B B B i s e o e o SR S S e
Process from Point/Station 202.000 to Point/Station 203.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 19.240 (Ac.)

Runoff from this stream = 64.158 (CFS)

Time of concentration = 11.33 min.

Rainfall intensity = 3.805(In/Hr)

Area averaged loss rate (Fm) = 0.1451 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.5182

D e B B L At o L B B B o ot B B B e o o L B B B o s o o
Process from Point/Station 204.000 to Point/Station 205.000
**k*xx TNITIAL AREA EVALUATION ***%*

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Initial subarea data:

Initial area flow distance = 79.000 (Ft.)

Top (of initial area) elevation = 584.400 (Ft.)

Bottom (of initial area) elevation = 582.600 (Ft.)

Difference in elevation = 1.800(Ft.)

Slope = 0.02278 s (%)= 2.28

TC = k(0.304)*[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 3.719 min.

Rainfall intensity = 7.426(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.895
Subarea runoff = 6.777 (CFS)

Total initial stream area = 1.020 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

L L e e o i o



Process from Point/Station 205.000 to Point/Station 206.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 578.000(Ft.)
Downstream point/station elevation = 576.000 (Ft.)
Pipe length = 764.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 6.777(CFES)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 6.777 (CFS)
Normal flow depth in pipe = 14.67 (In.)

Flow top width inside pipe = 19.27(In.)

Critical Depth = 11.53(In.)

Pipe flow velocity = 3.77(Ft/s)

Travel time through pipe = 3.38 min.

Time of concentration (TC) = 7.09 min.

D e B B e o o L B B B e o o o T B B B i s e o e o SR S S e
Process from Point/Station 205.000 to Point/Station 206.000
**x**x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Time of concentration = 7.09 min.

Rainfall intensity = 5.041(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.892

Subarea runoff = 43.320 (CFS) for 10.120 (Ac.)
Total runoff = 50.097 (CFS)

Effective area this stream = 11.14 (Ac.)

Total Study Area (Main Stream No. 1) = 30.38(Ac.)
Area averaged Fm value = 0.044 (In/Hr)

B T N R R N R A R R RS
Process from Point/Station 205.000 to Point/Station 206.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 11.140 (Ac.)

Runoff from this stream = 50.097 (CFS)

Time of concentration = 7.09 min.

Rainfall intensity = 5.041 (In/Hr)

Area averaged loss rate (Fm) = 0.0440 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

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

1 64.16 19.240 11.33 0.145 3.805

2 50.10 11.140 7.09 0.044 5.041

QOmax (1) =



1.000 = 1.000 = 64.158) +

0.753 * 1.000 = 50.097) + = 101.867
Qmax (2) =
1.338 * 0.626 * 64.158) +
1.000 = 1.000 = 50.097) + = 103.805
Total of 2 streams to confluence:
Flow rates before confluence point:
64.158 50.097
Maximum flow rates at confluence using above data:
101.867 103.805
Area of streams before confluence:
19.240 11.140
Effective area values after confluence:
30.380 23.182
Results of confluence:
Total flow rate = 103.805(CFS)
Time of concentration = 7.094 min.
Effective stream area after confluence = 23.182 (Ac.)
Study area average Pervious fraction(Ap) = 0.365
Study area average soil loss rate(Fm) = 0.108(In/Hr)
Study area total (this main stream) = 30.38 (Ac.)

B e am a a  EL  a  B  aaae a  E  EB aa a  L  a a B E  m
Process from Point/Station 205.000 to Point/Station 206.000
**x**x SUBAREA FLOW ADDITION ****

PARK subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.8500 Max loss rate(Fm)= 0.374(In/Hr)
Time of concentration = 7.09 min.

Rainfall intensity = 5.041(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.877

Subarea runoff = 6.584 (CFS) for 1.780(Ac.)

Total runoff = 110.389 (CFS)

Effective area this stream = 24 .96 (Ac.)

Total Study Area (Main Stream No. 1) = 32.16(Ac.)

Area averaged Fm value = 0.127 (In/Hr)

End of computations, Total Study Area = 32.16 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.392
Area averaged SCS curve number = 59.6



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 03/13/19
Tract 19756
Kimball
Interim Condition
Basin C

KKK KKK KKK Hydrology Study Control Information ***xkxkkxx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.400 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

B ot o o o o L B o B B i o o o e B BB B B e o o o S A AR A
Process from Point/Station 301.000 to Point/Station 302.000
**k*x TNITIAL AREA EVALUATION ***%*

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Initial subarea data:

Initial area flow distance = 998.000 (Ft.)

Top (of initial area) elevation = 586.300(Ft.)

Bottom (of initial area) elevation = 575.800 (Ft.)

Difference in elevation = 10.500(Ft.)

Slope = 0.01052 s (%)= 1.05

TC = k(0.304)*[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 11.971 min.

Rainfall intensity = 3.683(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.889
Subarea runoff = 19.452 (CFS)

Total initial stream area = 5.940 (Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

End of computations, Total Study Area = 5.94 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.



Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number = 56.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 03/13/19
tract 19756
Kimball
Interim Condition
Basin CC

KKK KKK KKK Hydrology Study Control Information ***xkxkkxx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.400 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

B ot o o o o L B o B B i o o o e B BB B B e o o o S A AR A
Process from Point/Station 310.000 to Point/Station 311.000
**k*x TNITIAL AREA EVALUATION ***%*

RESIDENTIAL(8 - 10 dwl/acre)
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.4000 Max loss rate(Fm)= 0.176 (In/Hr)
Initial subarea data:

Initial area flow distance = 90.000 (Ft.)

Top (of initial area) elevation = 588.000(Ft.)

Bottom (of initial area) elevation = 585.600 (Ft.)

Difference in elevation = 2.400(Ft.)

Slope = 0.02667 s (%)= 2.67

TC = k(0.374)*[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 4.671 min.

Rainfall intensity = 6.477(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.876
Subarea runoff = 3.573 (CFS)

Total initial stream area = 0.630 (Ac.)
Pervious area fraction = 0.400
Initial area Fm value = 0.176(In/Hr)

B T S R R N R A SRR S
Process from Point/Station 311.000 to Point/Station 312.000
**x**x TMPROVED CHANNEL TRAVEL TIME ***x*




Upstream point elevation = 585.600 (Ft.)

Downstream point elevation = 578.000(Ft.)

Channel length thru subarea = 591.000(Ft.)

Channel base width = 2.000(Ft.)

Slope or 'Z' of left channel bank = 2.000

Slope or 'Z' of right channel bank = 2.000

Estimated mean flow rate at midpoint of channel = 11.875(CFS)
Manning's 'N' = 0.018

Maximum depth of channel = 3.000(Ft.)

Flow (g) thru subarea = 11.875(CFS)

Depth of flow = 0.659(Ft.), Average velocity = 5.432 (Ft/s)
Channel flow top width = 4.636(Ft.)

Flow Velocity = 5.43(Ft/s)

Travel time = 1.81 min.

Time of concentration = 6.48 min.

Critical depth = 0.789(Ft.)

Adding area flow to channel
RESIDENTIAL(8 - 10 dwl/acre)
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.4000 Max loss rate(Fm)= 0.176(In/Hr)
Rainfall intensity = 5.320(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.870

Subarea runoff = 16.520(CFS) for 3.710 (Ac.)

Total runoff = 20.093 (CF'S)

Effective area this stream = 4.34 (Ac.)

Total Study Area (Main Stream No. 1) = 4.34 (Ac.)

Area averaged Fm value = 0.176 (In/Hr)

Depth of flow = 0.861(Ft.), Average velocity = 6.268 (Ft/s)
Critical depth = 1.047(Ft.)

e B At o o o L B B B o ot B B o o T L s s = SRR o
Process from Point/Station 312.000 to Point/Station 313.000
****x TMPROVED CHANNEL TRAVEL TIME ***x*

Upstream point elevation = 578.000 (Ft.)

Downstream point elevation = 570.000(Ft.)

Channel length thru subarea = 443.000(Ft.)

Channel base width = 2.000(Ft.)

Slope or 'Z' of left channel bank = 2.000

Slope or 'Z' of right channel bank = 2.000

Estimated mean flow rate at midpoint of channel = 39.261 (CFS)
Manning's 'N' = 0.018

Maximum depth of channel = 3.000(Ft.)

Flow(g) thru subarea = 39.261 (CFS)

Depth of flow = 1.101(Ft.), Average velocity = 8.481 (Ft/s)
Channel flow top width = 6.406 (Ft.)

Flow Velocity = 8.48 (Ft/s)

Travel time = 0.87 min.

Time of concentration = 7.35 min.

Critical depth = 1.469(Ft.)

Adding area flow to channel
RESIDENTIAL(8 - 10 dwl/acre)
Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.4000 Max loss rate(Fm)= 0.176 (In/Hr)
Rainfall intensity = 4.933(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.868

Subarea runoff = 38.258 (CFS) for 9.290 (Ac.)

Total runoff = 58.351 (CFS)

Effective area this stream = 13.63(Ac.)

Total Study Area (Main Stream No. 1) = 13.63 (Ac.)

Area averaged Fm value = 0.176 (In/Hr)

Depth of flow = 1.331(Ft.), Average velocity = 9.403 (Ft/s)
Critical depth = 1.781(Ft.)

D e B B e o o L B B B e o o o T B B B i s e o e o SR S S e
Process from Point/Station 313.000 to Point/Station 314.000
**%**x TMPROVED CHANNEL TRAVEL TIME ***x*

Upstream point elevation = 570.000 (Ft.)

Downstream point elevation = 568.000(Ft.)

Channel length thru subarea = 400.000(Ft.)

Channel base width = 2.000(Ft.)

Slope or 'Z' of left channel bank = 2.000

Slope or 'Z' of right channel bank = 2.000

Estimated mean flow rate at midpoint of channel = 61.991 (CFS)
Manning's 'N' = 0.018

Maximum depth of channel = 3.000(Ft.)

Flow (gq) thru subarea = 61.991 (CFS)

Depth of flow = 1.841 (Ft.), Average velocity = 5.924 (Ft/s)
Channel flow top width = 9.365(Ft.)

Flow Velocity = 5.92(Ft/s)

Travel time = 1.13 min.

Time of concentration = 8.48 min.

Critical depth = 1.828(Ft.)

Adding area flow to channel
RESIDENTIAL(8 - 10 dwl/acre)
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.4000 Max loss rate(Fm)= 0.176 (In/Hr)
Rainfall intensity = 4.529(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 7.229 (CFS) for 3.110 (Ac.)

Total runoff = 65.580 (CFS)

Effective area this stream = 16.74 (Ac.)

Total Study Area (Main Stream No. 1) = 16.74 (Ac.)

Area averaged Fm value = 0.176 (In/Hr)

Depth of flow = 1.889(Ft.), Average velocity = 6.010(Ft/s)
Critical depth = 1.875(Ft.)

End of computations, Total Study Area = 16.74 (Ac.)

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



Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.400
Area averaged SCS curve number = 56.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 03/13/19
Tract 19756
Kimball
Interim Condition
Basin CX

KKK KKK KKK Hydrology Study Control Information ***xkxkkxx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.400 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

B ot o o o o L B o B B i o o o e B BB B B e o o o S A AR A
Process from Point/Station 400.000 to Point/Station 401.000
**k*x TNITIAL AREA EVALUATION ***%*

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Initial subarea data:

Initial area flow distance = 587.000(Ft.)

Top (of initial area) elevation = 576.500 (Ft.)

Bottom (of initial area) elevation = 573.500 (Ft.)

Difference in elevation = 3.000(Ft.)

Slope = 0.00511 s (%)= 0.51

TC = k(0.304)*[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 11.185 min.

Rainfall intensity = 3.836(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.890
Subarea runoff = 19.690 (CFS)

Total initial stream area = 5.770 (Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

End of computations, Total Study Area = 5.77 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.



Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number = 56.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 03/13/19
TRACT NO 20008
100-YR STORM
DEVELOPED CONDITION
AREAS B1-B31

KKK KKK KKK Hydrology Study Control Information ***xkxkkxx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.400 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

B ot o o o o L B o B B i o o o e B BB B B e o o o S A AR A
Process from Point/Station 1.000 to Point/Station 2.000
**k*x TNITIAL AREA EVALUATION ***%*

RESIDENTIAL(8 - 10 dwl/acre)
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.4000 Max loss rate(Fm)= 0.176 (In/Hr)
Initial subarea data:

Initial area flow distance = 262.000(Ft.)

Top (of initial area) elevation = 592.300(Ft.)

Bottom (of initial area) elevation = 588.400 (Ft.)

Difference in elevation = 3.900 (Ft.)

Slope = 0.01489 s (%)= 1.49

TC = k(0.374)*[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 8.047 min.

Rainfall intensity = 4.673(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.866
Subarea runoff = 3.279 (CFS)

Total initial stream area = 0.810 (Ac.)
Pervious area fraction = 0.400
Initial area Fm value = 0.176(In/Hr)

B T S R R N R A SRR S
Process from Point/Station 2.000 to Point/Station 3.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ****




Upstream point/station elevation = 584.700 (Ft.)

Downstream point/station elevation = 578.500 (Ft.)
Pipe length = 90.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 3.279 (CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 3.279 (CFS)
Normal flow depth in pipe = 5.84 (In.)

Flow top width inside pipe = 8.59(In.)

Critical depth could not be calculated.

Pipe flow velocity = 10.80(Ft/s)

Travel time through pipe = 0.14 min.

Time of concentration (TC) = 8.19 min.

e B L a2 s o B B e B a0 o o o B B B A s o S Bt e A S &
Process from Point/Station 2.000 to Point/Station 3.000
**x**x SUBAREA FLOW ADDITION ****

PARK subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.8500 Max loss rate(Fm)= 0.374(In/Hr)
Time of concentration = 8.19 min.

Rainfall intensity = 4.626(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.862

Subarea runoff = 0.348 (CFS) for 0.100(Ac.)
Total runoff = 3.626 (CFS)

Effective area this stream = 0.91 (Ac.)

Total Study Area (Main Stream No. 1) = 0.91 (Ac.)
Area averaged Fm value = 0.198 (In/Hr)

e B L e o L B B s o o B B B A e e o s o O B B Bt S B 2
Process from Point/Station 3.000 to Point/Station 4.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 578.500(Ft.)
Downstream point/station elevation = 578.200 (Ft.)
Pipe length = 63.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 3.626 (CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 3.626 (CFS)
Normal flow depth in pipe = 10.28(In.)

Flow top width inside pipe = 13.93(In.)

Critical Depth = 9.22 (In.)

Pipe flow velocity = 4.05(Ft/s)

Travel time through pipe = 0.26 min.

Time of concentration (TC) = 8.45 min.

B T B S R R E R R SRR S
Process from Point/Station 3.000 to Point/Station 4.000
**x**x SUBAREA FLOW ADDITION ****

RESIDENTIAL(8 - 10 dwl/acre)



Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.4000 Max loss rate(Fm)= 0.176 (In/Hr)
Time of concentration = 8.45 min.

Rainfall intensity = 4.540(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.862

Subarea runoff = 2.208 (CFSs) for 0.580 (Ac.)
Total runoff = 5.834 (CFS)

Effective area this stream = 1.49(Ac.)

Total Study Area (Main Stream No. 1) = 1.49 (Ac.)
Area averaged Fm value = 0.189 (In/Hr)

D e B B e o o L B B B e o o o T B B B i s e o e o SR S S e
Process from Point/Station 3.000 to Point/Station 4.000
**** CONFLUENCE OF MAIN STREAMS ***%*

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

Stream flow area = 1.490 (Ac.)

Runoff from this stream = 5.834 (CFS)

Time of concentration = 8.45 min.

Rainfall intensity = 4.540(In/Hr)

Area averaged loss rate (Fm) = 0.1893(In/Hr)
Area averaged Pervious ratio (Ap) = 0.4302

Program is now starting with Main Stream No. 2

e B A o o L B B B o ot o B B B e o T L s S SR e
Process from Point/Station 5.000 to Point/Station 6.000
**x*xx TNITIAL AREA EVALUATION ***%*

RESIDENTIAL(8 - 10 dwl/acre)
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.4000 Max loss rate(Fm)= 0.176(In/Hr)
Initial subarea data:

Initial area flow distance = 230.000 (Ft.)

Top (of initial area) elevation = 589.600(Ft.)

Bottom (of initial area) elevation = 588.500 (Ft.)

Difference in elevation = 1.100(Ft.)

Slope = 0.00478 s (%)= 0.48

TC = k(0.374)*[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 9.586 min.

Rainfall intensity = 4.208 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.862
Subarea runoff = 2.213(CFS)

Total initial stream area = 0.610 (Ac.)

Pervious area fraction = 0.400

Initial area Fm value = 0.176(In/Hr)



e B L O a2 s o o S O B B o ot e T B s s S B S
Process from Point/Station 6.000 to Point/Station 7.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 581.900(Ft.)
Downstream point/station elevation = 580.900 (Ft.)
Pipe length = 51.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 2.213(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 2.213 (CFS)
Normal flow depth in pipe = 7.04(In.)

Flow top width inside pipe = 7.43(In.)

Critical Depth = 8.01(In.)

Pipe flow velocity = 5.97(Ft/s)

Travel time through pipe = 0.14 min.

Time of concentration (TC) = 9.73 min.

e B st e o o o L B B B a0 o o B B s e e o B B B B B e o
Process from Point/Station 6.000 to Point/Station 7.000
**x**x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Time of concentration = 9.73 min.

Rainfall intensity = 4.171 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.864

Subarea runoff = 0.128(CFS) for 0.040 (Ac.)
Total runoff = 2.342 (CFS)

Effective area this stream = 0.65(Ac.)

Total Study Area (Main Stream No. 2) = 2.14 (Ac.)
Area averaged Fm value = 0.168 (In/Hr)

D B e o o L B B B B A o o B B B e e s e o A SR Bt S A
Process from Point/Station 6.000 to Point/Station 7.000
**x*x*x SUBAREA FLOW ADDITION ****

RESIDENTIAL(8 - 10 dwl/acre)
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.4000 Max loss rate(Fm)= 0.176 (In/Hr)
Time of concentration = 9.73 min.

Rainfall intensity = 4.171(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.863

Subarea runoff = 2.229(CFS) for