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INTRODUCTION

The Villages at Paseo Del Sol is a Specific Plan (Specific Plan No. 219, Amendment
No. 8) which is located in the City of Temecula. This report is specifically for
Planning Area 4A of the Specific Plan, also referred to as Tentative Tract Map
36483. Planning area 4A proposes to construct approximately 43 acres of medium-
high density residential development. The scope of this report includes:

e Determine the peak 100-year peak flow rates for post-project conditions for
onsite areas using the Riverside County Flood Control and Water
Conservation District (RCFC & WCD) Rational Method.

e Determine the required storm drain improvements to flood protect the site.

e Preparation of a hydrology and hydraulic report, which consists of
hydrological and analytical results and exhibits

PROJECT SITE AND DRAINAGE OVERVIEW

The Villages at Paseo Del Sol — TTM 36483 — Planning Area 4A, is a proposed
medium-high density residential development located in the City of Temecula. The
project site is roughly bounded by De Portola Road to the north, Butterfield Stage
Road to the east, Temecula Parkway to the south, and residential development to
the west.

The project site has been previously graded, and incorporates fill, earthen drainage
ditches, and minor erosion control for the fill area. Currently, the project site
discharges into the existing Line “S” Storm Drain system located within Temecula
Parkway. The Line “S" Storm Drain is an 84" — 96” MS4 Facility maintained by
Riverside County Flood Control and Water Conservation District. The Line “S”
Storm Drain discharges directly into the Temecula Creek Channel (see Line “S”
storm drain plans in Excerpt “A”). The offsite storm drain improvements have been
analyzed as part of a separate report. This report supports the calculations and
analyses for the onsite area only. The post-project onsite area will discharge into
the proposed Line “A” Storm Drain system, which connects to the existing Line “A”
Storm Drain (see Excerpt B) at De Portola Road and traverses the project site to the
south, where it connects with the existing Line “S” Storm Drain.

The project site will construct medium-high density residential homes, a biofiltration
basin, a subsurface basin and a modular wetlands for water quality treatment. The
project site will also address hydromodifications as required by the Water Quality
Management Plan. The water quality treatment has been discussed in the Water
Quality Management Plan, and the hydromodification analyses has been included

in a separate study.
JUCT N
Eagineering & Consalting, Ine,
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The project did not require a pre-project condition analyses since the project is
draining to existing MDP facilities, and have been designed for the ultimate build out
of the tributary area. Any minor increase in flow rates will not adversely impact the
design of the MDP system. The project is not within a 100-year flood hazard.

HYDROLOGY ANALYSIS

The RCFC & WCD Hydrology Manual (Reference 1) was used to develop
the hydrological parameters for the rational method. The calculations were
performed using the computer program developed by Civil Cadd/Civil Design.

The existing soil types are Soils A and D, and is shown in Exhibit C. Exhibit C is
a Hydrologic Soils Map which was obtained from the United States Department of
Agriculture, Natural Resources Conservation Service (NRCS) WebSoil Survey.

The following rainfall depths (in inches) were utilized in the h drology analyses,
which were obtained from the RCFC & WCD Hydrology Manual's Isohyetal Maps:

Storm Event 1-Hour Duration
2-Year 0.55
100-Year 1.30

The slope value used for the rational method value is 0.55. The rainfall maps
have been included Exhibit D, and the slope of intensity duration curves have
been included as Exhibit E.

The onsite watershed areas have been designated as areas A and B. Area A is
tributary to the Line A1 and A2 systems, and Area B is the area tributary to the Line
A2 systems. The onsite area was analyzed as condominium development, since this
project site is medium-high density residential. The average lot size ranges from
5,200 sq. ft. to 7,000 sq. ft., which is smaller than the smallest lots for single family
residential (1/4 acre residential). Therefore, the next higher impervious cover is
associated with condominiums, per the RCFC&WCD Hydrology Manual.

Area A was broken into two separate areas with Area A1 being the area tributary to
the splitter structure and Area A2 being the remainder of Area A. This was done in
order to obtain a flow rate for the splitter structure, and then being able to add the
flow rate through the splitter structure directly to the flows in the storm drain system
downstream of the structure. Both hydrology models have been included in
Appendix A.

Areas C through E are the offsite street areas. Butterfield Stage Road and De Portola
JLCD..
Engineering & Consalting, Inc
—
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the south west to a catch basin approximately 280 feet downstream of the project
site. The existing catch basins have all been sized for the ultimate tributary flow rate.

The rational method hydrology calculations have been included in Appendix A, and
the rational method hydrology map has been included as Exhibit A.

HYDRAULIC ANALYSIS

The proposed project will incorporate subsurface storm drain to convey the flows
generated from the onsite area. The offsite storm drain systems are being designed
and analyzed per a separate study. During the preliminary stages, the storm drain
systems were sized using normal depth calculations and a minimum slope of 0.5%,
with the exception of the Line A1 storm drain crossing the Line A extension. During
final engineering, the storm drain systems will be analyzed using the Water Surface
Profile Gradient Program and downstream water surface elevations obtained from
the Line A system and southerly channel system. The catch basins were sized using
normal depth calculations, and detailed catch basin flow by analyses were calculated
to determine the intercepted flows and corresponding pipe flow rates.

Street capacity calculations were performed in order to access the flooding within the
streets, and ensure that the flows meet the following street design criteria:
e 10-year storm event flows shall be contained within the top of curb elevation
» 100-year storm event flows shall be contained within the right-of-way elevation

These parameters controlled the location in which catch basins were required. For
locations other than low points, catch basins were provided when the
abovementioned street criteria was exceeded. Due to the street section being a 60’
width right-of-way to right-of-way, the centerline depth is 0.55 feet above the gutter
flow line, and the top of curb is 0.50 feet above the gutter flow line, therefore the 10-
year flows will be contained within one side of the street. Rating tables for the street
capacity calculations for various slopes have been included in Appendix B.

Once the location of the catch basins were determined, the catch basin sizing
calculations were performed, and a spreadsheet summarizing the intercepted vs. by-
pass flows was prepared. The following paragraphs document key factors in the
hydraulic analyses.

The half street capacity at Catch Basin #1 is 10.51 ft%/s, therefore an additional 1.36
ft¥/s will overtop the centerline to Catch Basin #2. A catch basin flow by summary
table has been provided in Appendix B.

JLCh;h:riu & Consalting, fue,
—
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During the preliminary stages, soffit control spreadsheets were utilized to size the
storm drain systems. The downstream water surface elevation within the basin was
obtained from a weir equation that utilized a 16 foot weir with a flow line elevation of
1104.00 (which was obtained from the Technical Memorandum: SWMM Modeling for
Hydromodification Compliance of: Villas at Paseo del Sol, Temecula, CA, prepared
by REC Consultants, and has been included as an attachment to the Water Quality
Management Plan). Using these parameters, the resulting 100-year water surface
elevation over the weir is 1105.26, and is the starting water surface elevation for Lines
A1 and A2.

Due to the elevations of the storm drain and the starting water surface elevation, Line
A1 had to incorporate elliptical pipe and some double elliptical pipe due to cover
issues and crossing the main Line A system. The flow rates within the systems were
based upon the hydrology flow rates for the mainlines (systems with more than one
reach) and the intercepted flow rates for the laterals (one reach systems).

The elevations of the site and the requirement for the crossing of Line A resulted in
the design of a splitter structure that would allow for low flows to bypass to the
biofiltration basin, and for flows in excess to pass to Lateral A1 and discharge directly
into the Line A system. In order to determine the flows that are tributary to the low
flow system and the bypass system, an iterative calculation had to be performed
using a nomograph for the low flow and a weir equation for the overtopping flows.
The baffle wall inside the splitter structure is 2.75 feet higher than the invert of the 24”
equivalent pipe. Therefore, the depth of water at the upstream end of the 24” pipe
would be 2.75 feet more than the depth of water on top of the weir, as shown in the
figure below:

PONDTD BT
CF BATZR ON WE 1R WEIR OVERFLOW
_~ELEV=1104 56
rd . !
____________________ y

..:. N (13;"

16+04.92 /
ELLIPTICAL PIPE 19° X 307
110181 1NV i
N\
35" LATERAL OVERFLOW
1036.88 INV

An iteration was performed until the depth of water at the 24 pipe was equal to the
depth of water on the weir plus 2.75 feet. Based upon a nomograph (included in
Appendix B), a flow rate of 23 ft®/s would result in an approximate depth of 3.50 feet
(elevation 1105.31). The remaining flow rate through the weir would be 33.76 ft3/s

/".'T"\
-JL-C Engineering & Consulting, lnc,
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mlnus 23 00 ft3z*s equahng 10 76 ft3fs Usmg an 8 foot weir Iength the resultlng

ponded depth on the weir is 0.59 feet. The weir invert elevation is 1104.56, resulting

in a water surface elevation of 1105.15. This is only 0.16 feet off from the nomograph
water surface elevation of 1105.31, and therefore the flows are nearly balanced within
the structure. The 23.00 ft*/s was added to the flow rates within the pipe downstream
of the structure directly. It should be noted that the flow rate of 23.00 t3/s is based
upon a singular 24" pipe (or equivalent elliptical pipe), however, the required pipe to
convey the flows downstream (due to upstream water surface elevations at Catch
Basins #3 and #4). During final engineering, the exact design of this will be
determined, and that the analyses and design are consistent.

The Lateral A bypass storm drain utilized a starting water surface elevation that was
obtained from the Tentative Tract Map 36483 Storm Drain Plan for Line “A”, and was
interpolated to be approximately 1104.50. The upstream water surface elevation for
Lateral A could not exceed 1104.56 (which is the flow line elevation of the baffle
wall/weir located inside of the splitter structure), and based upon the calculations
using a 42" storm drain, the upstream water surface elevation is 1104.53, therefore
the splitter structure will function in the 100-year condition. The downstream water
surface elevation for the Line B system was also obtained from the Line A
improvement plans, and was interpolated to be approximately 1106.50. The Line C
storm drain utilized the soffit elevation as the starting water surface elevation, since
the water surface elevation in the channel is significantly lower than the storm drain.
This would result in the most conservative storm drain size.

The lateral storm drain systems utilized a minimum slope of 0.5% for the preliminary
analyses. During final engineering, detailed water surface profile gradient program
calculations (and additional hydraulic calculations as needed) will be provided.

The street capacity calculations, catch basin sizing calculations, catch basin flow-by
summary table, and storm drain sizing calculations have been included in Appendix
B. The Drainage Facilities Map has been included as Exhibit B.

CONCLUSIONS

Preliminary hydrology and hydraulic analyses were performed for the Villages at
Paseo Del Sol — TTM 36483 — Planning Area 4A to determine the required storm
drain to flood protect the site and meet the street flooding criteria. The following can
be concluded:

1. The limits of storm drain allow for the 10-year flows to be contained within the
top-of-curb elevation and the 100-year flows to be contained within the right-

of-way elevation.
JLC.hgin;‘rilg & Consalting, lur,
=
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2. The proposed storm drain systems will adequately convey the proposed 100-
year flow rates.

VI. REFERENCES
1. Riverside County Flood Control and Water Conservation District Hydrology
Manual, April 1978.
2. Los Angeles County Flood Control Design Manual, March 1982

m
JLC ilgi;:t.ll.g & Consalting, Luc.
N~——
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FIGURE 1: VICINITY MAP
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APPENDICES




APPENDIX A: PosT-PROJECT CONDITION ONSITE RATIONAL METHOD
HYDROLOGY ANALYSIS




APPENDIX A.1: AREA A




100-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, {c) 1989 - 2014 Version 9.0
Rational Hydrology Study Date: 05/17/19 File:ARA1100.o0ut

108.30.13

100-YEAR RATICNAL TABLING METHOD

POST PROJECT CONDITION FOR AREAR Al

ARA1100.RRV

FERIAE LY Hydrology Study Control Information ##%&wkdkks
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.300(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.300(In/Hr)

Slope of intensity duration curve = 0.5500

bt b ot s b kb kbbb b R R R R R R R R R R R
Process from Point/Station 101.000 to Point/Station 102.000
**%% INITIAL AREA EVALUATION #**#*

Initial area flow distance = 728.000(Ft.)

Top (of initial area) elevation = 1125.000(Ft.)

Bottom (of initial area) elevation = 1113.300(Ft.)

Difference in elevation = 11.700(Ft.)

Slope = 0.01607 s(percent)= 1.61

TC = k(0.370)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 11.799 min.

Rainfall intensity = 3.180(In/Hr) for a 100.0 vear storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.861

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group € = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650

Initial subarea runoff = 5.615(CFS)

Total initial stream area = 2.050(Ac.)

Pervious area fraction = 0.350

e e o e e e o S o o R o o S o o o o o S o A S S R T S R S T N A T T A S S A S S e o o
Process from Point/Station 102.000 to Point/Station 103.000

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

Top of street segment elevation = 1113.300(Ft.)
End of street segment elevation = 1109.500(Ft.)
Length of street segment = 413.000(Ft.)



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

Width of half street (curb to crown) = 22.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.083
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 2.000({Ft.)
Gutter hike from flowline = 2.000(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 8.839 (CFS)
Depth of flow = 0.468(Ft.), Average velocity = 2.657(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 10.763(Ft.)
Flow velocity = 2.66(Ft/s)
Travel time = 2.59 min. TC = 14.39 min.

Adding area flow to street
CONDOMINIUM subarea type
Runoff Coefficient = 0.858

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soll group C 0.000

Decimal fraction soil group D = 1.000

RI index for socil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Rainfall intensity = 2.851(In/Hr) for a 100.0 year stoxrm
Subarea runoff = 6.259 (CF8) for 2.560(Ac.)

Total runoff = 11.874 (CF8) Total area = 4,610 (Ac.)
Street flow at end of street = 11.874 (CFS)

Half street flow at end of street = 5.937 (CFS)

Depth of flow = 0.510(Ft.), Average velocity = 2.752(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 0.48(Ft.)

Flow width (from curb towards crown)= 12,846 (Ft.)

R o o a2 A o S A R PR A SR S
Process from Point/Station 103.000 to Point/Station 106.000
**%* PIPEFLOW TRAVEL TIME (Program estimated size) +*##%*

Upstream point/station elevation = 1105.500(Ft.)

Downstream point/station elevation = 1105.000(Ft.)

Pipe length = 31.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 11.874 (CF8)

Nearest computed pipe diameter = 18.00(In.)

Calculated individual pipe flow = 11.874 (CF8)

Normal flow depth in pipe = 13.22(In.)

Flow top width inside pipe = 15.90(In.)

Critical Depth = 15.71 (In.)

Pipe flow velocity = 8.53(Ft/s)

Travel time through pipe = 0.06 min.

Time of concentration {(TC) = 14.45 min.

R o o o o o B R I o T o T U T S N R T S O S S S R A M R AR A o o o 20 o o0 o o R
Process from Point/Station 103.000 to Point/Station 106.000

*& &% CONFLUENCE OF MAIN STREAMS #*#*

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

Stream flow area = 4.610{Ac.)

Runocff from this stream = 11.874 ({CFS)
Time of concentration = 14.45 min.
Rainfall intensity = 2.844 (In/Hr)

Program is now starting with Main Stream No. 2



Process from Point/Station 104.000 to Point/Station 105,000
**%% JNITIAL AREA EVALUATION ***%

Initial area flow distance = 766.000(Ft.)

Top (of initial area) elevation = 1119.100(Ft.)

Bottom (of initial area) elevation = 1109.700(Ft.)

Difference in elevation = 9.400(Ft.)

Slope = 0.01227 s{percent)s= 1.23

TC = k(0.370}*[(length™3)/{elevation change)]”0.2

Initial area time of concentration = 12.7092 min.

Rainfall intensity = 3.053(In/Hr) for a 100.0 year storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.B&0

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 4.069 (CFS)

Total initial stream area = 1.550(Ac.)

Pervious area fraction = 0.350

Rt B b b b b I Ttk b B B I R R e e e T T T T
Process from Point/Station 105.000 to Point/Station 106.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) *%**%*

Upstream point/station elevation = 1105.700(Ft.)
Downstream point/station elevation = 1105.000(Ft.)
Pipe length = 137.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 4.069 (CFS)
Nearest computed pipe diameter = 15.00(In.}
Calculated individual pipe flow = 4.069 (CFS)
Normal flow depth in pipe = 10.93 (In.)

Flow top width inside pipe = 13.34(In.)

Critical Depth = 9.80(In.)

Pipe flow velocity = 4.25(Ft/=s)

Travel time through pipe = 0.54 min.

Time of concentration (TC) = 13.25 min.

B e T S O S A N O Y A AT S i SR AR
Process from Point/Station 105.000 to Point/Station 106.000
**k*k CONFLUENCE OF MAIN STREAMS #++%

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

Stream flow area = 1.550(Ac.)

Runcff from this stream = 4.069(CFS)
Time of concentration = 13.25 min.
Rainfall intensity = 2.984 (In/Hx)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 11.874 14 .45 2.844
2 4.069 13.25 2,984
Largest stream flow has longer time of concentration
op = 11.874 + sum of
Qb Ia/Ib
4,068 * 0.953 = 3.879
Op = i o

Total of 2 main streams to confluence:
Flow rates before confluence point:
11.874 4.069
Area of streams before confluence:
4.610 1.550



Results of confluence:

Total flow rate = 15.753 (CF8)

Time of concentration = 14.450 min.

Effective stream area after confluence = 6.160(Ac.)

B R AP A S SRS S RSP R RS RaY
Process from Point/Station 106.000 to Point/Station 108.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) #*%%%

Upstream point/station elevation = 1105.000(Ft.)
Downstream point/station elevation = 1104.000(Ft.)
Pipe length = 55.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 15.753 (CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 15.753 (CFS)
Normal flow depth in pipe = 13.41(In.)

Flow top width inside pipe = 20.18(In.)

Critical Depth = 17.59(In.)

Pipe flow velocity = 9.71(Ft/s)

Travel time through pipe = 0.09 min.

Time of concentration (TC) = 14.54 min.

I O B o L Lk L L L L T Ay ararRr
Process from Point/Station 106.000 to Point/Station 108.000
**%% CONFLUENCE OF MAIN STREAMS #*#%%

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

Stream flow area = 6.160(Ac.)

Runoff from this stream = 15.753 [CFS)
Time of concentration = 14 .54 min.
Rainfall intensity = 2.834 (In/Hrx)

Program is now starting with Main Stream No. 2

S i i o o o I I o o o s
Process from Point/Station 107.100 to Point/Station 107.200
*%k%x TNTTIAL AREA EVALUATION #*%%*%*

Initial area flow distance = 421.000(Ft.)

Top (of initial area) elevation = 1128.000(Ft.)

Bottom (of initial area) elevation = 1107.000(Ft.)

Difference in elevation = 21.000(FL.)

Slope = 0.04988 s(percent)= 4.99

TC = k(0.370})*[(length™3)/(elevation change)] 0.2

Initial area time of concentration = 7.557 min.

Rainfall intensity = 4.063 (In/Hr) for a 100.0 year storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.869

Decimal fraction soil group A = 0.000

Decimal fraction soil group B 0.000

Decimal fraction soil group C 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650

Initial subarea runoff = 3.566 (CFS)

Total initial stream area = 1.010(Ac.)

Pervious area fraction = 0.350

ik ok o B o ok o ok Rt D R R O ok o AR R T o T T T o A i T e R e o e A e e A E LI,
Process from Point/Station 107.200 to Point/Station 108.000

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

Upstream point/station elevation = 1104.500(Ft.)
Downstream point/station elevation = 1104,000(Ft.)
Pipe length = 21.00(Ft.) Manning's N = 0.013



No. of pipes = 1 Required pipe flow = 3.566 (CF8)

Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 3.566 (CFS)
Normal flow depth in pipe = 7.04(In.)

Flow top width inside pipe = 11.82(In.)
Critical Depth = 9.68(In.)

Pipe flow velocity = 7.45(Ft/s)

Travel time through pipe = 0.05 min.

Time of concentration (TC) = 7.60 min.

Bt R R R R R R R R L A R I SRR o o I R
Process from Point/Station 107.200 to Point/Station 108.000
** %% CONFLUENCE OF MAIN STREAMS ***%

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

Stream flow area = 1.010({Ac.)

Runoff from this stream = 3.566 (CFS)
Time of concentration = 7.60 min.
Rainfall intensity = 4,049 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CF5) {min) {In/Hx)}
1 15.753 14.54 2.834
2 3.566 7.60 4.0409
Largest stream flow has longer time of concentration
p = 15.753 + sum of

Qb Ta/Ib

3.566 * 0.700 = 2.496

op = 18.249

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

15.753 3.566
Area of streams before confluence:
6.160 1.010

Results of confluence:

Total flow rate = 18.249{CFS)

Time of concentration = 14.544 min.

Effective stream area after confluence = 7.170(Ac.)

RSt R R R e L PR e e L L L E
Process from Point/Station 108.000 to Point/Station 113.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated sizme) #**%*

Upstream point/station elevation = 1104.000(Ft.}
Downstream point/station elevation = 1103.500(Ft.)
Pipe length = 239.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 18.249(CFS)
Nearest computed pipe diameter = 30.00(In.}
Caleulated individual pipe flow = 18.249 (CFS)
Normal flow depth in pipe = 23.86(In.)

Flow top width inside pipe = 24.21(In.)

Critical Depth = 17.37(In.)

Pipe flow velocity = 4.36(Ft/s)

Travel time through pipe = 0.91 min.

Time of concentration (TC) = 15.46 min.

L o R O O R T T O A O S U A O R L R T R O R o R O U T U O A A O R
Process from Point/Station 108.000 to Point/Station 113.000
**%* CONFLUENCE OF MAIN STREAMS **®+%#*

The following data inside Main Stream is listed:



In Main Stream number: 1

Stream flow area = 7.170 (Ac.)

Runoff from this stream = 18.249 (CFS)
Time of concentration = 15.46 min.
Rainfall intensity = 2.741 (In/Hr)

Program is now starting with Main Stream No. 2

B o o e e ot e e o o o o o T S A A T RS S A A S
Process from Point/Station 109.000 to Point/Station 110.000
#%%% TNITIAL AREA EVALUATION **%#

Initial area flow distance = 748 ,000(Ft.)

Top {(of initial area) elevation = 1120.000(Ft.)

Bottom (of initial area) elevation = 1107.200(Ft.)

Difference in elevation = 12.800(Ft.)

Slope = 0.01711 s(percent)= 1.71

TC = k{0.370)*[{length™3)}/(elevation change}]”0.2

Initial area time of concentration = 11.779 min.

Rainfall intensity = 3.183 (In/Hr) for a 100.0 year storm

CONDOMINIUM subarea type
Runocff Coefficient = 0.861

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 5.621 (CF8)

Total initial stream area = 2.050(Ac.)

Pervious area fraction = 0.350

B e e e o e e e o o o e e
Process from Point/Station 110.000 to Point/Station 113.000
*+ %+ PIPEFLOW TRAVEL TIME (Program estimated size) **¥%

Upstream point/station elevation = 1104.500(Ft.)

Downstream point/station elevation = 1103.500(Ft.)

Pipe length = 31.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Reguired pipe flow = 5.621 (CFs)

Nearest computed pipe diameter = 12.00(In.)

Calculated individual pipe flow = 5.621(CF8)

Normal flow depth in pipe = 8.72(In.)

Flow top width inside pipe = 10.70{In.)

Critical Depth = 11.32(In.}

Pipe flow velocity = g.19({FL/a)

Travel time through pipe = 0.06 min.

Time of concentration (TC) = 11.84 min.

B R R R R R R R R R R R R
Process from Point/Station 110.000 to Point/Station 113.000

**%k% CONFLUENCE OF MAIN STREAMS **%%*

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

Stream flow area = 2.050 (Ac.)

Runcff from this stream = 5.621 {CFS)
Time of concentration = 11.84 min.
Rainfall intensity = 3.175(In/Hx)

Program is now starting with Main Stream No. 3

B o S e R R R R L bt kT b o o o o o o N A S A ap S o A B SR AR N A A S
Process from Point/Station 111.000 to Point/Station 112.000
*k%k%k TNITIAL AREA EVALUATION #*#%*%*

Initial area flow distance = 779.000(Ft.)
Top {of initial area) elevation = 1120.000(Ft.)
Bottom {(of initial area) elevation = 1107.200{Ft.)



Difference in elevation = 12.800(Ft.)

Slope = 0.01643 s(percent)= 1.64

TC = k(0.370)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 12.069 min.

Rainfall intensity = 3.141{In/Hr) for a 100.0 year storm

CONDOMINIUM subarea type
Runcoff Coefficient = 0.861

Decimal fraction soill group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 6.760 (CFS)

Total initial stream area = 2.500(Ac.)

Pervious area fraction = 0.350

R T B e b L L L L L L LT T s
Process from Point/Station 112.000 to Point/Station 113.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) #**+*

Upstream point/station elevation = 1104.500(Ft.)
Downstream point/station elevation = 1103.500(Ft.)
Pipe length = 17.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 6.760 (CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = €.760 (CFS)
Normal flow depth in pipe = 7.99(In.}

Flow top width inside pipe = 11.32(In.)
Critical depth could not be calculated.

Pipe flow velocity = 12.17(Ft/s)
Travel time through pipe = 0.02 min.
Time of concentration (TC) = 12.09 min.

B Rt b o e e e e e e T ST TS e T D]
Process from Point/Station 112.000 to Point/Station 113.000
k& %% CONFLUENCE OF MAIN STREAMS ##%«%

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

Stream flow area = 2.500(Ac.)

Runcff from this stream = 6.760(CFS)
Time of concentration = 12.09 min.
Rainfall intensity = 3.137(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CFs) {min) {In/Hr)
1 18.249 15.46 2.741
2 5.621 11.84 3175
3 6.760 12.09 B3 T
Largest stream flow has longer time of concentration
Op = 18.249 + sum of

Qb Ia/Ib

5.621 * 0.863 = 4,853

Qb Ia/Ib

6.760 * 0.874 = 5.206
op = 29.007

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

18.249 5.621 6.760
Area of streams before confluence:
7.170 2.050 2.500

Results of confluence:



Total flow rate = 29.007 (CFS)
Time of concentration = 15.459 min.
Effective stream area after confluence = 11.720(Ac.)

B e R R e L L T ATArEUTRrEr AT AU ISR
Process from Point/Station 113.000 to Point/Station 114.000
***+* PIPEFLOW TRAVEL TIME (Program estimated size) #**++

Upstream point/station elevation = 1103.500(Ft.)
Downstream point/station elevation = 1103.000(Ft.)
Pipe length = 98.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 29.007(CFS)
Nearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 29.007(CFS)
Normal flow depth in pipe = 24.33(In.)

Flow top width inside pipe = 23.49(In.)

Critical Depth = 22.03(In.)

Pipe flow velocity = 6.80(Ft/s)

Travel time through pipe = 0.24 min.

Time of concentration (TC) = 15.70 min.

B b L o o e e o e o S T S S S S S S M M
Process from Point/Station 114.000 to Point/Station 114.000
*%%% SUBAREA FLOW ADDITION **#%

USER INPUT of soil data for subarea
Runoff Coefficient = 0.824
Decimal fraction scil group
Decimal fraction soil group
Decimal fraction soil group 0.000

Decimal fraction soil group = 1.000

RI index for soil (AMC 2} = 175.00

Pervious area fraction = 0.600; Impervious fraction = 0.400

Time of concentration = 15.70 min.

Rainfall intensity = 2.718{In/Hr) for a 100.0 year storm
Subarea runoff = 4,748 (CFS) for 2.120(Ac.)

Total runoff = 33.755 (CFS) Total area = 13.840(Ac.)
End of computations, total study area = 13.84 (Ac.)

The following figures may

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

0.000
0.000

onww
I

Area averaged pervious area fraction(Ap) = 0.388
Area averaged RI index number = 75.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (¢) 1989 - 2014 Version 9.0
Rational Hydrology Study Date: 05/16/19 File:ARA2100.o0ut

108.30.13

100-YEAR RATIONAL TABLING METHOD

FOST PROJECT CONDITION FOR AREA A2

ARA2100.RRV

g R Hydrology Study Control Information ****k*sks¥

English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 houx precipitation = 1.300(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.300{(In/Hr)

Slope of intensity duration curve = 0.5500

e e o A A o b S A S A S
Process from Point/Station 115.000 to Point/Station 116.000
**%% TNITIAL AREA EVALUATION **%%

Initial area flow distance = 707.000(Ft.)

Top (of initial area) elevation = 1119.500(Ft.)

Bottom {of initial area) elevation = 1106.000(Ft.)

Difference in elevation = 13.500(Ft.)

Slope = 0.01209 s(percent)= 1.91

TC = k(0.370)*[(length®™3)/(elevation change)] 0.2

Initial area time of concentration = 11.266 min.

Rainfall intensity = 3.262{In/Br) for a 100.0 year storm

CONDOMINIUM subarea type
Runoff Ccefficient = 0.862

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2} = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 5,512 (CF8)

Total initial stream area = 1.960{AcC.)

Pervious area fraction = 0.350

B B O o e o o o o o A S e
Process from Point/Station 116.000 to Point/Station 119.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) #**+*

Upstream point/station elevation = 1103.500(Ft.)
Downstream point/station elevation = 1101.800(Ft.)
Pipe length = 61.00(Ft.) Manning's N = 0.013



No. of pipes = 1 Required pipe flow = 5.512 (CFS)

Nearest computed pipe diameter = 12.00{In.)
Calculated individual pipe flow = 5.512 (CFS)
Normal flow depth in pipe = 9.13(In.}

Flow top width inside pipe = 10.24(In.)
Critical Depth = 11.28(In.)

Pipe flow velocity = 8.60(Ft/s)

Travel time through pipe = 0.12 min,

Time of concentration (TC) = 11.38 min.

IR (T T T I T T o T T R A O B R A T I R R S R T S S R A A S S R S A
Process from Peoint/Station 116.000 to Point/Station 119.000
*#% %% CONFLUENCE OF MAIN STREAMS #**%%

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

Stream flow area = 1.960(Ac.)

Runoff from this stream = 5.512 (CF3)
Time of concentration = 11.38 min.
Rainfall intensity = 3,243 (In/Hr)

Program is now starting with Main Stream No. 2

ok I I A L b b o o o S A AR AR SR SR A o
Process from Point/Station 117.000 to Point/Station 118.000
k%% TNITIAL AREA EVALUATION #*#*#%%

Initial area flow distance = 433 ,000(Ft.}

Top (of initial area) elevation = 1110.000(Ft.)

Bottom (of initial area) elevation = 1106.000(Ft.)

Difference in elevation = 4.000(Ft.)

Slope = 0.00924 s(percent)= 0.92

TC = k(0.370)*[(length™3)/(elevation change})”0.2

Initial area time of concentration = 10.707 min.

Rainfall intensity = 3.354 (In/Hr) for a 100.0 year storm

CONDOMINIUM subarea type
Runcff Coefficient = 0.863

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for scil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 3.764 (CFS)

Total initial stream area = 1.300(Aec.)

Pervious area fraction = 0.350

B b B o o o A e o o o B A e e E e L L LR L
Process from Point/Station 118.000 to Point/Station 119.000
**%% PIPEFLOW TRAVEL TIME (Program estimated size) #****

Upstream point/station elevation = 1103.500(Ft.)

Downstream point/station elevation = 1101.800(Ft.)

Pipe length = 145.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe Flow = 3.764 (CFS)

Nearest computed pipe diameter = 12.00(In.)

Calculated individual pipe flow = 3.764 (CFS)

Normal flow depth in pipe = 9.59(In.)

Flow top width inside pipe = 9.62(In.)

Critical Depth = 9.91(In.)}

Pipe flow velocity = 5.60(Ft/s)

Travel time through pipe = 0.43 min.

Time of concentration (TC) = 11.14 min.

Rt b b b o o o o o o o T ol o o o o o o S o o o o o o o o o o R o o O o S S T R R A T S A A A
Process from Point/Station 118.000 to Point/Station 119.000

*% %% CONFLUENCE OF MAIN STREAMS #*#*#%%




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

Stream flow area = 1.300(Ac.)

Runoff from this stream = 3.764 (CFS)
Time of concentration = 11.14 min.
Rainfall intensity = 3.282 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
X 5.512 11.38 3.243
2 3.764 11.14 3.282
Largest stream flow has longer time of concentration
Qp = 5.512 + sum of
Qb Ia/Ib
3.764 * 0.988 = 3.719
op = 2.231

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

5.512 3.764
Area of streams before confluence:
1.560 1.300

Results of confluence:

Total flow rate = 9.231 (CF3)
Time of concentration = 11.385 min.
Effective stream area after confluence = 3.260(Ac.)

B e i B L e o
Process from Point/Station 119.000 to Point/Station 122,000
#%%% PIPEFLOW TRAVEL TIME (Program estimated size) #*#**

Upstream point/station elevation = 1101.800(Ft.)

Downstream point/station elevation = 1101.600(Ft.)

Pipe length = 145.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 9.231(CF8)

Nearest computed pipe diameter = 27.00(In.)

Calculated individual pipe flow = 9.231 (CFS)

Normal flow depth in pipe = 18.30(In.)

Flow top width inside pipe = 25.23 (In.)

Critical Depth = 12.55(In.)

Pipe flow velocity = 3.22(Ft/s)

Travel time through pipe = 0.75 min.

Time of concentration (TC) = 12.14 win.

R T A A Y
Process from Point/Station 119.000 to Point/Station 122.000

*#*%% CONFLUENCE OF MAIN STREAMS ##%%

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

Stream flow area = 3.260(Ac.)

Runoff from this stream = 9,231 (CFS8)
Time of concentration = 12.14 min,
Rainfall intensity = 3.131 (In/Hr)

Program is now starting with Main Stream No. 2

e A A A A R A S S N R S
Process from Point/Station 120.000 to Peoint/Station 121.000
#%%% INITIAL AREA EVALUATION #***%*

Initial area flow distance = 565.000 (Ft.)
Top (of initial area) elevation = 1123.700(Ft.)
Bottom (of initial area) elevation = 1110.200(Ft.)



Difference in elevation = 13.500({Ft.)

Slope = 0.02389 s{percent)= 239

TC = k(0.370)*[(length”™3)/(elevation change)]"0.2

Initial area time of concentration = 9.848 min.

Rainfall intensity = 3.512(In/Hrx) for a 100.0 year storm

CONDOMINIUM subarea type

Runoff Coefficient = 0.865

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

RI index for soil (AMC 2} = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 5.223 (CF8)

Total initial stream area = 1.720(Ac.)

Pervious area fraction = 0.350

B e o e e e AN
Process from Point/Station 121.000 to Point/Station 122.000
*#%% PIPEFLOW TRAVEL TIME (Program estimated size) ***%*

Upstream point/station elevation = 1106.200(Ft.)
Downstream point/station elevation = 1101.600(Ft.)
Pipe length = 61.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 5.223 (CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated indiwvidual pipe flow = 5.223(CFS)
Normal flow depth in pipe = 6.24(In.)

Flow top width inside pipe = 11.99(In.)

Critical Depth = 13 T3 (T

Pipe flow velocity = 12.66 (Ft/s)

Travel time through pipe = 0.08 wmin.

Time of concentration (TC) = 9.93 min.

R e i e e St . ST ET =
Process from Point/Station 121.000 to Point/Station 122.000
*¥*x%% CONFLUENCE OF MAIN STREAMS #**+*+*

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

Stream flow area = 1.720 (Ac.)

Runcff from this stream = 5.223(CFS)
Time of concentration = 9.93 min.
Rainfall intensity = 3.497 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CFS) {min) (In/Hr)
i3 9.231 12.14 3.131
2 5.223 9.93 3.497
Largest stream flow has longer time of concentration
op = 9.231 + sum of

Qb Ia/TIb

5.223 * 0.895 = 4.677

QOp = 13.908

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

9.231 5,223
Area of streams before confluence:
3.260 1.720

Results of confluence:

Total flow rate = 13.908 (CFS)

Time of concentration = 12.136 min.

Effective stream area after confluence = 4.980(Ac.)



B R D  a E E E EE E kL T
Process from Point/Station 122.000 to Point/Station 128,000
¥%%% PIPEFLOW TRAVEL TIME (Program estimated size) *%*%

Upstream point/station elevation = 1101.600(Ft.)
Downstream point/station elevation = 1100.800(Ft.)
Pipe length = 244.00 (Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 13.908 (CFS}
Nearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 13.908 (CFS)
Normal flow depth in pipe = 18.00(In.)

Flow top width inside pipe = 25.46(In.)

Critical Depth = 15.55(In.)

Pipe flow velocity = 4,94 (Ft/s)

Travel time through pipe = 0.82 min.

Time of concentration (TC) = 12.96 min.

B e e o o o S A R S A PP SRR R SR RIS
Process from Point/Station 122.000 to Point/Station 128.000
*%%% CONFLUENCE OF MAIN STREBMS **+*%

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

Stream flow area = 4.980(Ac.)

Runcff from this stream = 13.908 (CFS)
Time of concentration = 12.96 min.
Rainfall intensity = 3.020({In/Hr)

Program is now starting with Main Stream No. 2

e T o o o S A S A A S N SR A VR N SRR RN PR R AR,
Process from Point/Station 123.000 to Point/Station 124.000
*%k%k TNITIAL AREA EVALUATION **%%*

Initial area flow distance = 750.000(Ft.)

Top (of initial area) elevation = 1125.500(Ft.)

Bottom (of initial area) elevation = 1109.000(Ft.)

Difference in elevation = 16.500(Ft.)

Slope = 0.02200 s(percent}s= 2.20

TC = k(0.370)* [(length”3)/({elevation change)] 0.2

Initial area time of concentration = 11.214 min.

Rainfall intensity = 3.270(In/Hr) for a 100.0 year storm

CONDOMINIUM subarea type

Runoff Coefficient = 0.862

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

RI index for soil(AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 7.219 (CFS)

Total initial stream area = 2.560(Ac.)

Pervious area fraction = 0.350

B e e o e o et o O S o o O o S S O S S A A A T N A A R R R PR AP R R R AR
Process from Point/Station 124.000 to Point/Station 127.000
*4%% PIPEFLOW TRAVEL TIME {Program estimated size) #*#*

Upstream point/station elevation = 1105.000(Ft.)
Downstream point/station elevation = 1102.000(Ft.)
Pipe length = 35.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 7.219(CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 7.219 (CFS)
Normal flow depth in pipe = 7.34(In.)

Flow top width inside pipe = 11.70(In.}

Critical depth could not be calculated.



Pipe flow velocity = 14 .33 (Ft/s)
Travel time through pipe = 0.04 min.
Time of concentration (TC) = 11.25 min.

o i e A
Process from Point/Station 124.000 to Point/Station 127,000
*%%% CONFLUENCE OF MINOR STREAMS #***+*

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 2.560(Ac.)

Runoff from this stream = 7.219 (CFS)
Time of concentration = 11.25 min.
Rainfall intensity = 3.264 (In/Hr)

B R L R L b T e e e e R L e R e R R kB T TN Ao
Process from Point/Station 125.000 to Point/Station 126.000
**%% TNITIAL AREA EVALUATION ***%

Initial area flow distance = 608.000(Ft.)

Top (of initial area) elevation = 1123.700(Ft.)

Bottom {of initial area) elevation = 1109.000(Ft.)

Difference in elevation = 14 .700(Ft.)

Slope = 0.02418 s(percent)s= 2.42

TC = k(0.370)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 10.118 min.

Rainfall intensity = 3.460(In/Hr) for a 100.0 year storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.864

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 4,964 (CFS)

Total initial stream area = 1.660(Ac.)

Pervious area fraction = 0.350

T A e E e
Process from Point/Station 126.000 to Point/Station 127.000
**+% DPTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1105.000(Ft.}

Downstream point/station elevation = 1102.000(Ft.)

Pipe length = 36.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 4.964 (CFS)

MNearest computed pipe diameter = 12.00(In.)

Calculated individual pipe flow = 4,964 (CFS)

Normal flow depth in pipe = 5.88(In.)

Flow top width inside pipe = 12.00(In.)

Critical Depth = 10.98 (In.)

Pipe flow velocity = 12.98 (Ft/s)

Travel time through pipe = 0.05 min.

Time of concentration (TC) = 10.16 min.

B T A O A A A O R U A A T O R R B S U A A A T S R N R R S R
Process from Point/Station 126.000 to Point/Station 127.000

k&kkk CONFLUENCE OF MINOR STREAMS *#%%

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 1.660{Ac.)

Runoff from this stream = 4,964 (CFS)
Time of concentration = 10.16 min.
Rainfall intensity = 3.452 (In/Hr)

Summaxry of stream data:

Stream Flow rate TC Rainfall Intensity



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

1 7219 131,28 - 3.264
2 4.964 10.16 3.452
Largest stream flow has longer time of concentration
Qp = 7.219 + sum of

Ob Ia/Ib

4,964 * 0.945 = 4.693
Qp = 11.912

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

7.219 4.964
Area of streams before confluence:
2.560 1.660
Results of confluence:
Total flow rate = 11.912 (CFS}
Time of concentration = 11.254 min.
Effective stream area after confluence = 4.220(Ac.)
Bt Lt S R S S L R L
Process from Point/Station 127.000 to Point/Station 128.000

*%%% DIPEFLOW TRAVEL TIME (Program estimated size) *#*%*

Upstream point/station elevation = 1102.000(Ft.)
Downstream point/station elevation = 1100.B800(Ft.)
Pipe length = 40.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 11.912(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 11.912 (CFS)
Normal flow depth in pipe = 10.62(In.)

Flow top width inside pipe = 17.71{In.}

Critical Depth = 15.74(In.)

Pipe flow velocity = 10.98 (Ft/s)

Travel time through pipe = 0.06 min.

Time of concentration (TC) = 11.31 min.

T o o o b o o S S S A A S S S A S R R A A T A R e R R S L L R L L bt Bt
Process from Point/Station 127.000 to Point/Station 128.000
*#*x%+* CONFLUENCE OF MAIN STREAMS #*%*

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

Stream flow area = 4.220(Ac.)

Runoff from this stream = 11.912(CFS8)
Time of concentration = 11.31 min.
Rainfall intensity = 3.254 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 13.908 12.96 3.020
2 11.912 1131 3.254
Largest stream flow has longer time of concentration
Qp = 13.908 + sum of
Qb 1a/Ib
11.912 * 0.928 = 11.055
Qp = 24,963

Total of 2 main streams to confluence:
Flow rates before confluence point:
13.908 11.912
Area of streams before confluence:
4,980 4.220



Results of confluence:

Total flow rate = 24 .963 (CFS)

Time of concentration = 12.960 min.

Effective stream area after confluence = 9.200(Ac.)

B o T L A A
Process from Point/Station 128.000 to Point/Station 131.000
*%x*% DPIPEFLOW TRAVEL TIME (Program estimated size) *##+*

Upstream point/station elevation = 1100.800(Ft.)
Downstream point/station elevation = 1100.300(Ft.)
Pipe length = 160.00(FL.) Manning's ¥ = 0.013
No. of pipes = 1 Regquired pipe flow = 24,963 (CFS)
Nearest computed pipe diameter = 33.00(In.)
Calculated individual pipe flow = 24.963 (CF8)
Normal flow depth in pipe = 23.25(In.)

Flow top width inside pipe = 30.11(In.)

Critical Depth = 19.88 (In.)

Pipe flow velocity = 5.58 (Ft/s)

Travel time through pipe = 0.48 min.

Time of concentration {TC) = 13.44 min.

B L ot
Process from Point/Station 128.000 to Point/Station 131.000
*kkk CONFLUENCE OF MAIN STREAMS *##%%

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

Stream flow area = 9.200(Ac.)

Runoff from this stream = 24.963 (CFS)
Time of concentration = 13.44 min.
Rainfall intensity = 2.960{In/Hr)

Program is now starting with Main Stream No. 2

B o o T o A o A O S o o o o o A SR AR T i A R o
Process from Point/Station 129.000 to Point/Station 130.000
**%*% TNITIAL AREA EVALUATION +#*#%%

Initial area flow distance = 242 .000(Ft.)

Top {of initial area) elevation = 1110.000(Ft.}

Bottom (of initial area) elevation = 1107.000(Ft.)

Difference in elevation = 3.000({Ft.)

Slope = 0.01240 s(percent})= 1.24

TC = k(0.370)*[({length”™3)/{elevation change}]™0.2

Initial area time of concentration = 8.000 min.

Rainfall intensity = 3.938(In/Hr) for a 100.0 year storm

CONDOMINIUM subarea type
Runcff Coefficient = 0.868

Decimal fraction soil group A = 0.000

Decimal fraction scil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction scil group D = 1.000

RI index for soil(AaMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea yrunoff = 2.393 (CFS)

Total initial stream area = 0.700 (Ac.)

Pervious area fraction = 0.350

T T o S T I o o T T o T v e St A S o S S B A S At S A A S S R R
Process from Point/Station 130.000 to Point/Station 131.000
*%%% DPIPEFLOW TRAVEL TIME (Program estimated size) *#®+#*

Upstream point/station elevation = 1103.000(Ft.)
Downstream point/station elevation = 1100.300(Ft.)
Pipe length = 14.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Reguired pipe flow = 2.393 (CFS)
Nearest computed pipe diameter = 6.00(In.}



Calculated individual pipe flow = 2.393 (CFS)

Normal flow depth in pipe = 4.77(In.)
Flow top width inside pipe = 4.85(In.)
Critical depth could not be calculated.
Pipe flow velocity = 14.30(Ft/s)
Travel time through pipe = 0.02 min.
Time of concentration (TC) = 8.02 min.

B i I T A A A 1 S R AR AR
Process from Point/Station 130.000 to Point/Station 131.000
**%% CONFLUENCE OF MAIN STREAMS ***x

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

Stream flow area = 0.700(Ac.)

Runoff from this stream = 2.393 (CFS)
Time of concentration = 8.02 min.
Rainfall intensity = 3.933 (In/Hx)

Summary of stream data:

Stream Flow rate C Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 24,963 13 .44 2.960
2 2.393 8,02 3,933
Largest stream flow has longer time of concentration
Op = 24.963 + sum of
Qb Ia/Ib
2,383 * 0.753 = 1.801
Op = 26.764

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

24,963 2.393
Area of streams before confluence:
9.200 0.700

Results of confluence:

Total flow rate = 26.764 (CFS)

Time of ceoncentration = 13.438 min.

BEffective stream area after confluence = 9.900 (Ac.)
+++++1‘-!-++++++++++++++++'F~'!-‘|~-I—-|-+-l-+++++++++++'r++-l—+++++++++++++++++'i"|--J-+++++
Process from Point/Station 131.000 to Point/Station 137.000

*%%% PIPEFLOW TRAVEL TIME {Program estimated size) ***%%

Upstream point/station elevation = 1100.300 (Ft.)

Downstream point/station elevation = 1100.200(Ft.)

Pipe length = 17.00(Ft.) Manning's N = 0,013

No. of pipes = 1 Required pipe flow = 26.764 (CFS)

Nearest computed pipe diameter = 30.00¢(In.)

Calculated individual pipe flow = 26.764 (CFS)

Normal flow depth in pipe = 21.26(In.)

Flow top width inside pipe = 27.26(In.)

Critical Depth = 21.16{(In.)

Pipe flow velocity = 7.19(Ft/s)

Travel time through pipe = 0.04 min,

Time of concentration (TC) = 13.48 min.

R AR S o S o o o oE T T o o T o U o S O o S A O T O A T S S SR S S A S S A S A S B A A R Ry
Process from Point/Station 131.000 to Point/Station 137.000

*hkkk CONFLUENCE OF MAIN STREAMS #%+*

The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area = 9.900(Ac.)



Runoff from this stream = 26.764 (CFS)

Time of concentration = 13.48 min.

Rainfall intensity = 2.956 (In/Hr)

Program is now starting with Main Stream No. 2

SR R R R Rl R o T T = T ]
Process from Point/Station 132.000 to Point/Station 133.000
*¥xk% TNITIAL AREA EVALUATION ***%%

Initial area flow distance = 826 .000(Ft.)

Top {of initial area) elevation = 1146.300(Ft.)

Bottom (of initial area) elevation = 1106.300(Ft.)

Difference in elevation = 40.000(Ft.)

Slope = 0.04843 s(percent)= 4.84

TC = k(0.370)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 9.954 min.

Rainfall intensity = 3.492(In/Hr) for a 100.0 year storm

CONDOMINIUM subarea type
Runcff Coefficient = 0.829

Decimal fraction soil group A = 0.420

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.580

RI index for soil (AMC 2} = 56.94

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 13.756 (CFS)

Total initial stream area = 4.750{Ac.)

Pervious area fraction = 0.350

LRSS DS B il ok o o o o b i b o o o e e S e S ST
Process from Point/Station 133.000 to Point/Station 136.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%*

Upstream point/station elevation = 1102.300(Ft.)

Downstream point/station elevation = 1101.000(Ft.)

Pipe length = 67.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 13.756 (CFS)

Nearest computed pipe diameter = 18.00(In.)

Calculated individual pipe flow = 13.756 (CFS)

Normal flow depth in pipe = 13.88(In.)

Flow top .width inside pipe = 15.13 (In.)

Critical Depth = 16.50(In.)

Pipe flow velocity = 9.41(Ft/s}

Travel time through pipe = 0.12 min.

Time of concentration (TC) = 10.07 min.

R O L et L T S SR R S
Process from Point/Station 133.000 to Point/Station 136.000

**%% CONFLUENCE OF MINOR STREAMS **¥%

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 4.750(hc.)

Runcff from this stream = 13.756 (CFS)

Time of concentration = 10.07 min.

Rainfall intensity = 3.469(In/Hr)

B e e i o T o e e o o o
Process from Point/Station 134,000 to Point/Station 135.000

*k%% TNITIAL AREA EVALUATION **®*#

Initial area flow distance = 258.000(Ft.)

Top fof initial area) elevation = 1110.700(Ft.)
Bottom {(of initial area) elevation = 1107.200(Ft.)
Difference in elevation = 3.500(Ft.}

Slope = 0.01357 s{percent)= 1.36

TC = k(0.370)*[{length®3)/ (elevation change)] 0.2
Initial area time of concentration = 8.060 min.

10



Rainfall intensity = 3.921(In/Hr} for a 100.0 yeaxr storm
CONDOMINIUM subarea type
Runoff Coefficient = 0.868

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 3.165(CFS)

Total initial stream area = 0.930(Ac.)

Pervicus area fraction = 0.350

S b o o b o o o T S o S S o O e i
Process from Point/Station 135.000 to Point/Station 136.000
#%%%* PIPEFLOW TRAVEL TIME (Program estimated size) ***%*

Upstream point/station elevation = 1103.200(Ft.)

Downstream point/station elevation = 1101.000(Ft.)

Pipe length = 12.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 3.165(CFS)

Nearest computed pipe diameter = $.00(In.)

Calculated individual pipe flow = 3.165 (CFS)

Normal flow depth in pipe = 4.22(In.}

Flow top width inside pipe = 8.98(In.)

Critical depth could not be calculated.

Pipe flow velocity = 15.58 (Ft/s)

Travel time through pipe = 0.01 min.

Time of concentration (TC) = 8.07 min.

B o e ol e e e e 2 i o ol e 2 S 2 A Y U B A o R o o o U o o o o o o S o o e ol e e ol e o e e e e e e o e e
Process from Point/Station 135.000 to Point/Station 136.000

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

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 0.930(Ac.)

Runcff from this stream = 3.165 (CF8)
Time of concentration = 8.07 min.
Rainfall intensity = 3,918 (In/Hr)

Summary of stream data:

Stream Flow rate T Rainfall Intensity
No. (CF8) (min) (In/Hr)

1 13,756 10.07 3.469

2 3.165 8.07 3,918
Largest stream flow has longer time of concentration

Qp = 13.756 + sum of

0b Ia/Ib
3.165 * 0.885 = 2.803
Op = 16.559

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

13.756 3.165

Area of streams before confluence:
4,750 0.930

Results of confluence:
Total flow rate = 16.559 (CFS)
Time of concentration = 10.072 min.
EBffective stream area after confluence = 5.680(Ac.)
B T T T A S o S o I U U U N S S S S S S S S S S S Y S SO A S O S U S o U o ol o o ol S o o o S o o B B R
Process from Point/Station 136.000 to Point/Station 137.000

k%% PIPEFLOW TRAVEL TIME (Program estimated size) *#***

Upstream point/station elevation = 1101.000(Ft.)
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Downstream point/station elevation = 1100.200(Ft.)

Pipe length = 115.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 16.559% (CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 16.559 (CFS)
Normal flow depth in pipe = 17.44 (In.)

Flow top width inside pipe = 21.39{In.)

Critical Depth = 17.61({In.)

Pipe flow velocity = 6.77(Ft/s)

Travel time through pipe = 0.28 min.

Time of concentration (TC) = 10.36 min.

B e o L S S S S S AR AP S
Process from Point/Station 136.000 to Point/Station 137.000
***%* CONFLUENCE OF MAIN STREAMS #*+*+%+*

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

Stream flow area = 5.680({Ac.)

Runocff from this stream = 16.559 (CFS)
Time of concentration = 10.36 min.
Rainfall intensity = 3.417{In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 26.764 13.48 2.9586
2 16.559 10.36 3.417
Largest stream flow has longer time of concentration
Op = 26.764 + sum of
Qb Ia/Ib
16.559 * 0.865 = 14.325
Qp = 41.089

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

26.764 16.559
Area of streams before confluence:
9.%00 5.680

Results of confluence:

Total flow rate = 41.089(CFS)

Time of concentration = 13.477 min.

Effective stream area after confluence = 15.580(Ac.)

Rt ab b b oh ol o o ol b R o R h ol o b R T U o o o R o T R T T N S A R R A A A
Process from Point/Station 137.000 to Point/Station 137.000

**%% SUBAREA FLOW ADDITION ***%%

USER INPUT of soil data for subarea
Runoff Coefficient = 0.794

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2} = 75.00

Pervious area fraction = 0.3900; Impervious fraction = 0.100
Time of concentration = 13.48 min.

Rainfall intensity = 2.956 (In/Hr) for a 100.0 year storm
Subarea runoff = 2.159(CFs) for 0.920(Ac.)

Total runoff = 43.249 (CFS) Total area = 16.500 (Ac.)
End of computations, total study area = 16.50 (Ac.)

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

Area averaged pexrvious area fraction{Ap) = 0.381



Area averaged RI index number = £9.



10-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2014 Version 9.0
Rational Hydrology Study Date: 05/17/19 File:ARA110.out

108.30.13

10-YEAR RATIONAL TABLING METHOD

POST PROJECT CONDITION FOR AREA A

ARA110.RRV

dedek ok ok ok ek Hydrology Study Control Information ##**xxxx+%
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrolegy manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation = 0.550(In.)

100 year, 1 hour precipitation = 1.300(In.)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.859(In/Hx)

Slope of intensity duration curve = 0.5500

B o o o I LT L o O o S U S A A A W A O TS PN A RS MRS S S AR S A S SRR SRR PR
Process from Point/Station 101.000 to Point/Station 102.000
**%%% TNITIAL AREA EVALUATION **%%

Initial area flow distance = 728.000(Ft.)

Top (of initial area) elevation = 1125.000(Ft.)

Bottom (of initial area) elevation = 1113.300(Ft.)

Difference in elevation = 11.700(Ft.)

Slope = 0.01607 s{percent)= 1.61

TC = k(0.370)*[(length™3)/(elevation change)]”™0.2

Initial area time of concentration = 11.799 min.

Rainfall intensity = 2.100{In/Hr) for a 10.0 year storm

CONDOMINIUM subarea type

Runcff Coefficient = 0.845

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

RI index for soil (AMC 2) = 75,00

Pervious area fraction = 0.350; Impervious fraction = 0.650

Initial subarea runoff = 3.638(CFS)

Total initial stream area = 2.050(Ac.)

Pervious area fraction = 0.350

L o i o o a2 o e o O o o O o A A L Y S S S MRS S 6 A e
Process from Point/Station 102.000 to Point/Station 103.000

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

Top of street segment elevation = 1113.300(Ft.)
End of street segment elevation = 1109.500(Ft.)
Length of street segment = 413 .000(Ft.)



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

Width of half street {curb teo crown) = 22.000(Ft.)
Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.083

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

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

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

Slope from curb to property line (v/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 5.715 (CFS)
Depth of flow = 0.412 (Ft.), Average velocity = 2.510(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 7.961(Ft.)

Flow velocity = 2.51(Ft/s)

Travel time = 2.74 min. T s 14.54 min.

Adding area flow to street
CONDOMINIUM subarea type
Runoff Coefficient = 0.840

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

Decimal fraction soil group D = 1.000

RI index for soil(AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Rainfall intensity = 1.872(In/Hr) for a 10.0 year storm
Subarea runcoff = 4.024 (CF8) for 2.560(Ac.)

Total runoff = 7.661 (CFS) Total area = 4.610 (Ac.)
Street flow at end of street = 7.661 (CFS)

Half street flow at end of street = 3.831(CF8)

Depth of flow = 0.450(Ft.), Average velocity = 2.598 (Ft/s)

Flow width {from curb towards crown)= 9.847(Ft.)

R o o o o o o o o o o o o S E R T T T e e e e B T B S S o S T T T T o R TR R A
Process from Point/Station 103.000 to Point/Station 106.000

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

Upstream point/station elevation = 1105.500(Ft.)
Downstream point/station elevaticon = 1105.000(Ft.)
Pipe length = 31.00(Ft.} Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 7.661(CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 7.661(CF8)
Normal flow depth in pipe = 11.48(In.)

Flow top width inside pipe = 12.71{In.)

Critical Depth = 13.18{In.)

Pipe flow velocity = 7.60(Ft/a)

Travel time through pipe = 0.07 min.

Time of concentration (TC) = 14.61 min.

B o e B A Y S S U A A O A S A A S I S MY M A NS NS
Process from Point/Station 103.000 to Point/Station 106.000
*% %% CONFLUENCE OF MAIN STREAMS *#%##%

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

Stream flow area = 4.610{Ac.)

Runoff from this stream = 7.661 (CFS)
Time of concentration = 14.61 min.
Rainfall intensity = 1.867(In/Hrx)

Program is now starting with Main Stream No. 2

S i o T T T T T T B O T o b o o o o e B B B B A  E E S ]
Process from Point/Station 104.000 to Point/Station 105,000
*%k%% INITIAL AREA EVALUATION **#%%*



Initial area flow distance = 766.000 (Ft.)

Top (of initial area) elevation = 1119.100(Ft.)

Bottom (of initial area) elevation = 1109.700(Ft.)

Difference in elevation = 9.400(Ft.)

Slope = 0.01227 sipercent)= 123

TC = k(0.370)*[{length”3)/{elevation change)]”0.2

Initial area time of concentration = 12.709 min.

Rainfall intensity = 2.016 (In/Hr) for a 10.0 year storm

CONDOMINIUM subarea type

Runcff Coefficient = 0,843

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

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 2.635(CFS)

Total initial stream area = 1.550 (Ac.)

Pervious area fraction = 0.350

ok o o o o o T e e o T S P o T B S Tt o s b o S 2 I S o I S o
Process from Point/Station 105.000 to Point/Station 106.000
*%+% PIPEFLOW TRAVEL TIME {Program estimated size) ***%*

Upstream point/station elevation = 1105.700(Ft.)
Downstream point/station elevation = 1105.000(Ft.)
Pipe length = 137.00(Ft.} Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 2.635 (CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 2.635(CF8)
Normal flow depth in pipe = 8.12 (In.)

Flow top width inside pipe = 14.95(In.)

Critical Depth = 7.82(In.)

Pipe flow velocity = 3.89(Ft/s)

Travel time through pipe = 0.59 min.

Time of concentration (TC) = 13.30 min.

T o s e e e e e 2 o T i o S S b ko b oS S S S s o U e e
Process from Point/Station 105.000 to Point/Station 106.000
*%%% CONFLUENCE OF MAIN STREAMS **%#%%

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

Stream flow area = 1.550(Ac.)

Runcoff from this stream = 2.635(CFS)}
Time of concentration = 13.30 min.
Rainfall intensity = 1.967(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 7.661 14.61 1.867
2 2.635 13.30 1.967
Largest stream flow has longer time of concentration
Qp = 7.661 + sum of
Qb Ia/Ib
2.635 * 0.850 = 2.502
op = 10.163

Total of 2 main streams to confluence:

Flow rates before confluence point:
7.661 2.635

Area of streams before confluence:
4.610 1.550



Results of confluence:

Total flow rate = 10.1632 (CFS)

Time of concentration = 14.610 min.

EBffective stream area after confluence = 6.160(Ac.)

B o o o e L ol T B i S A B A A A S R S P X S R
Process from Point/Station 106.000 to Point/Station 108.000
**%% PIPEFLOW TRAVEL TIME (Program estimated size) *%%*

Upstream point/station elevation = 1105.000(Ft.)
Downstream point/station elevation = 1104.000(Ft.)
Pipe length = 55.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 10.163 (CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 10.163 (CFS)
Normal flow depth in pipe = 11.29(In.)

Flow top width inside pipe = 17.41(In.)

Critical Depth = 14.72(In.)

Pipe flow velocity = 8.72(Ft/s)

Travel time through pipe = 0.11 min.

Time of concentration (TC) = 14.71 min.

B R I o T I S L R o R dR R R b R SRR R ol h ekt
Process from Point/Station 106.000 to Point/Station 108.000
*%%x% CONFLUENCE OF MAIN STREAMS *+**%

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

Stream flow area = 6.160{Ac.)

Runoff from this stream = 10.163 (CFS)
Time of concentration = 14.71 win.
Rainfall intensity = 1.860 (In/Hr)

Program is now starting with Main Stream No. 2

T T b B = o o AR A
Process from Point/Station 107.100 to Point/Station 107.200
#*%%% TNITIAL AREA EVALUATION #*#*%*

Initial area flow distance =  421.000(Ft.)

Top (of initial area) elevation = 1128.000(Ft.)

Bottom (of initial area) elevation = 1107.000(Ft.)

Difference in elevation = 21.000(Ft.)

Slope = 0.04988 s{percent)= 4.99

TC = k(0.370)*[{length™3}/(elevation change)]”0.2

Initial area time of concentration = 7.557 min.

Rainfall intensity = 2.683{In/Hr) for a 10.0 year storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.855

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Perviocus area fraction = 0.350; Impervious fraction = 0.650

Initial subarea runoff = 2.318(CFS)

Total initial stream area = 1.010(Ac.)

Pervious area fraction = 0.350

e e o I o o O o o o A L I O A O o AR o IS S
Process from Point/Station 107.200 to Point/Station 108.000

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

Upstream point/station elevation = 1104.500(Ft.)
Downstream point/station elevation = 1104.000(Ft.)
Pipe length = 21.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 2.318 (CFS)
Nearest computed pipe diameter = 9.,00(In.)



Calculated individual pipe flow = 2.318 (CF8)

Normal flow depth in pipe = 6.73 (In.)
Flow top width inside pipe = T.821Tn.)
Critical Depth = 8.13({In.)

Pipe flow velocity = 6.55(Ft/s)
Travel time through pipe = 0.05 min.
Time of concentration (TC) = 7.61 min.

R S e e e S S e SR L L E
Process from Point/Station 107.200 to Point/Station 108.000
*%%% CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 1.010(Ac.)

Runoff from this stream = 2.318(CFS)
Time of concentration = 7.61 min.
Rainfall intensity = 2.673(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) {In/Hr)
1 10.183 14.71 1.860
2 2.318 7.61 2.673
Largest stream flow has longer time of concentration
Op = 10.163 + sum of

Ob Ia/Ib

2318 % 0.696 = 1.613

op = 11.776

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

10.163 2.318
Area of streams before confluence:
6.160 1.010

Results of confluence:

Total flow rate = 11.776 (CFS)

Time of concentration = 14.715 wmin.

Effective stream area after confluence = 7.170{Ac.)

B b o b b o T T e I o o0 0 T o T o T o TR U S S S o Y U RS RS AR RS
Process from Point/Station 108.000 to Point/Station 113.000
**%% PIPEPLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1104.000(Ft.)

Downstream point/station elevation = 1103.500(Ft.)

Pipe length = 239.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 11.776 (CFS)

Nearest computed pipe diameter = 27.00(In.)

Calculated individual pipe flow = 11.776 {CFS)

Normal flow depth in pipe = 18.80(In.)

Flow top width inside pipe = 24.83(In.)

Critical Depth = 14.26(In.)

Pipe flow velocity = 3.98 (Ft/s)

Travel time through pipe = 1.00 min.

Time of concentration (TC) = 15.71 min.

B o R R S R R R R R R R R R
Process from Point/Station 108.000 to Point/Station 113.000

kkxk CONFLUENCE OF MAIN STREAMS #**¥%

The following data inside Main Styream is listed:
In Main Stream numbex: 1
Stream flow area = 7.170 (Ac.)



Runoff from this stream = 11.776 (CFS)

Time of concentration = 15.71 min.

Rainfall intensity = 1.794 {In/Hr)

Program is now starting with Main Stream No. 2

b = o o T o L e T o T
Process from Point/Station 109.000 to Point/Station 110.000
*%%% TNITIAL AREA EVALUATION ***%*

Initial area flow distance = 748.000(Ft.)

Top {of initial area) elevation = 1120.000({Ft.)

Bottom (of initial area) elevation = 1107.200(Ft.)

Difference in elevation = 12.800(Ft.)

Slope = 0.01711 s(percent)= b LB 2

TC = k(0.370)*[(length”3)/(elevation change)]”™0.2

Initial area time of concentration = 11.779 min.

Rainfall intensity = 2.102 (In/Hr) for a 10.0 year stoxrm

CONDOMINIUM subarea type
Runoff Coefficient = 0,845

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 3.641(CFS)

Total initial stream area = 2.050({Ac.)

Pervious area fraction = 0.350

B T b o o T I o o o o o o TR S o AP S o A A R e
Process from Point/Station 110.000 to Point/Station 113.000
#x%% DIPEFLOW TRAVEL TIME (Program estimated size) ##*x#

Upstream point/station elevation = 1104.500(Ft.)

Downstream point/station elevation = 1103.500(Ft.)

Pipe length = 31.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 3.641 (CFS)

Nearest computed pipe diameter = 12.00(In.})

Calculated individual pipe flow = 3.641 (CFS)

Normal flow depth in pipe = 6.48(In.)

Flow top width inside pipe = 11.96{In.)

Critical Depth = 9.76{In.)

Pipe flow velocity = 8.41{Ft/s)

Travel time through pipe = 0.06 min.

Time of concentration (TC) = 11.84 min.

B e B S o o HE N o o o o i o o o B o o o o A O o o o H o M o o o o o o o o o B o o o o o W R o B R o o B e o o
Process from Point/Station 110.000 to Point/Station 113.000

*%%% CONFLUENCE OF MAIN STREAMS #***#%

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

Stream flow area = 2.050({Ac.)

Runoff from this stream = 3.641(CFS8)
Time of concentration = 11.84 min.
Rainfall intensity = 2.096 {In/Hr)

Program is now starting with Main Stream No. 3

SRS TR E R e R R TR L L R AL LS SRR AR R Rk R R St bk h R
Process from Point/Station 111.000 to Point/Station 112.000
k%% TNITIAL AREA EVALUATION *#%*+*

Initial area flow distance = 779.000(Ft.)

Top {of initial area) elevation = 1120.000(Ft.)
Bottom (of initial avea) elevation = 1107.200(Ft.)
Difference in elevation = 12.800(Ft.)

Slope = 0.01643 s (percent)= 1.64



TC = k{0.370)*[{length”3)/(elevation change)]”0.2

Initial area time of concentration = 12.069 min.

Rainfall intensity = 2.074 (In/Hr) for a 10.0 year storm
CONDOMINIUM subarea type

Runoff Coefficient = 0.844

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (RMC 2) = 75.00

Pervious area fraction = 0.350; Impexvious fraction = 0.650
Initial subarea runoff = 4.378 (CF8)}

Total initial stream area = 2.500(Ac.)

Pervious area fraction = 0.350

T o b o o I o o o o o o O e o S A ot A i i i
Process from Point/Station 112.000 to Point/Station 113.000
x%x%% PIPEFLOW TRAVEL TIME (Program estimated size) ***¥

Upstream point/station elevation = 1104.500(Ft.)
Downstream point/station elevation = 1103.500(Ft.)
Pipe length = 17.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 4,378 (CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 4.378 (CFS)
Normal flow depth in pipe = 6.05(In.)

Flow top width inside pipe = 12.00(In.)

Critical Depth = 10.53(In.)

Pipe flow velocity = 11.04 (Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 12.09 min.

B R o N RS T R P e e b b b
Process from Point/Station 112.000 to Point/Station 113.000
*kkk CONFLUENCE OF MAIN STREAMS **+%#%

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

Stream flow area = 2.500(Ac.)

Runoff from this stream = 4.378 (CFS)
Time of concentration = 12.09 min.
Rainfall intensity = 2.072(In/Hr)

Summary of stream data:

Stream Flow rate e Rainfall Intensity
No. {CFS) (min) (In/Hx)
1 11.776 15.71 1.794
2 3.641 11.84 2.096
3 4.378 12.09 2.072
Largest stream flow has longer time of concentration
Qp = 11.776 + sum of
ob Ia/lb
3.641 * 0.856 = 3.116
Qb la/Ib
4,378 * 0.866 = 3.791
op = 18.683

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

11.776 3.641 4.378
Area of streams hefore confluence:
7.170 2.050 2.500

Results of confluence:
Total flow rate = 18.683 (CFS8)
Time of concentration = 15.714 min.



Effective stream area after confluence = 11.720(Ac.)

b o o o A S A o
Process from Point/Station 113.000 to Point/Station 114.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 1103.500(Ft.)
Downstream point/station elevation = 1103.000(Ft.)
Pipe length = 98.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 18.683 (CFS)
Nearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 18.683 (CFS)
Normal flow depth in pipe = 19.03(In.)

Flow top width inside pipe = 24.63(In.)

Critical Depth = 18.14(In.)

Pipe flow velocity = 6.24 (Ft/s)

Travel time through pipe = 0.26 min.

Time of concentration (TC) = 15.98 min.

e I e o T e S L R
Process from Point/Station 114.000 to Point/Station 114.000
** %% SUBAREA FLOW ADDITION **#*+*

USER INPUT of goil data for subarea
Runoff Coefficient = 0.792

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.600; Impervioug fraction = 0.400
Time of concentration = 15.98 min.

Rainfall intensity = 1.778(In/Hr) for a 10.0 year storm
Subarea runoff = 2.985(CFs) for 2.120(Ac.)

Total xrunoff = 21.668 (CFS) Total area = 13.840(Ac.)
End of computations, total study area = 13.84 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.388
Area averaged RI index number = 75.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, {(c) 1989 - 2014 Version 9.0
Rational Hydrolegy Study Date: 05/16/19 File:ARA210.out

108.30.13

10-YEAR RATIONAL TABLING METHOD

POST PROJECT CONDITION FOR AREA A

ARAZ210.RRV

Yookl ek e e Hydrology Study Control Information *##**®x#++
English (in-1lb) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Contreol & Water Conservation District
1978 hydrology manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation = 0.550(In.)

100 year, 1 hour precipitation = 1.300(In.)

Stoxrm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.859(In/Hr)

Slope of intensity duration curve = 0.5500

B S O S O I o o T o0 2 S O S S A A PR A A A R N R RS R
Process from Point/Station 115.000 to Point/Station 116.000
*k%k* TNITIAL AREA EVALUATION #**#%%

Initial area flow distance = 707.000(Ft.)

Top (of initial area) elevation = 1119.500(Ft.)

Bottom (of initial area) elevation = 1106.000(Ft.)

Difference in elevation = 13.500(Ft.)

Slope = 0.01209 s(percent)= 1591

TC = k{0.370)*[(length™3)/(elevation change)]”0.2

Initial area time of concentration = 11.266 min.

Rainfall intensity = 2.154(In/Hr) for a 10.0 year storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.846

Decimal fraction soil group A 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C 0.000

Decimal fraction soil group D = 1.000

RI index for socil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650

Initial subarea runoff = 3.572(CFS8)}

Total initial stream area = 1.960 (Ac.)

Pervious area fraction = 0.350

R o o o B S O S S A o o o o S S S S A A U SR B S S T T T T o T T o S S N N O N N R A S R R O O A O O A
Process from Point/Station 116.000 to Point/Station 11.9.000

k% %% PIPEFLOW TRAVEL TIME (Program estimated size) #*#%%

Upstream point/station elevation = 1103.500(Ft.)
Downstream point/station elevation = 1101.800(Ft.)
Pipe length = 61.00(Ft.) Manning's N = 0,013



No. of pipes = 1 Required pipe flow = 3.572(CFS)

Nearest computed pipe diameter = 12.00(In.)

Calculated individual pipe flow = 3.572 (CF8)

Normal flow depth in pipe = 6.70({In.)

Flow top width inside pipe = 11.92(In.)

Critical Depth = 9.68(In.)

Pipe flow velocity = 7.92(Ft/s)

Travel time through pipe = 0.13 min.

Time of concentration (TC) = 11.39 min.

e S e R e e R L e L R R S L R LR L R L L
Process from Point/Station 116.000 to Point/Station 119.000

*%%% CONFLUENCE OF MAIN STREAMS **¥#%%

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

Stream flow area = 1.960(Ac.)

Runoff from this stream = 3.572 (CFS)
Time of concentration = 11.39 min.
Rainfall intensity = 2.141(In/Hx)

Program is now starting with Main Stream No. 2

B o o B B e M A N AU A R S A
Process from Point/Station 117.000 to Point/Station 118,000
#%%% TNITIAL AREA EVALUATION #%*%*

Initial area flow distance = 433.000(Ft.)

Top (of initial area) elevation = 1110.000(Ft.)

Bottom {of initial area) elevation = 1106.000(Ft.)

Difference in elevation = 4,000 (Ft.)

Slope = 0.00924 s(percent)s= 0.92

TC = k(0.370)}*[{length™3)/(elevation change}]”0.2

Initial area time of concentration = 10.707 min.

Rainfall intensity = 2.215(In/Hr) for a 10.0 year storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.847

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2} = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650

Initial subarea runoff = 2.440(CFS)

Total initial stream area = 1.300(Ac.)

Pervious area fraction = 0.350

B o o o e Ut I ko o o 1 U U U A v U A A VAU AT UM S S A S S A S A 8
Process from Point/Station 118.000 to Point/Station 119.000

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

Upstream point/station elevation = 1103.500(Ft.)

Downstream point/station elevation = 1101.800(Ft.)

Pipe length = 145.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Reqguired pipe flow = 2.440(CFS)

Nearest computed pipe diameter = 12.00(In.)

Calculated individual pipe flow = 2.440(CF8S)

Normal flow depth in pipe = 6.93{(In.)}

Flow top width inside pipe = 11.86(In.}

Critical Depth = 8.03(In.)

Pipe flow velocity = 5.20(Ft/s)

Travel time through pipe = 0.47 min.

Time of concentration (TC) = 11.17 min.

b b b o ol b o b b o o R ol ah b o TR R R R b o U o o o o o o ok o D o S o o ok o o o b i D o o o o o o o o
Process from Point/Station 118.000 to Point/Station 119.000

*k&% CONFLUENCE OF MAIN STREARMS *#***




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

Stream flow area = 1.300(Ac.)

Runoff from this stream = 2.440(CF8)
Time of concentration = 11.17 min.
Rainfall intensity = 2.164 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CFs) {min) {In/Hr)
. 3572 131:35 2.141
2 2.440 1%.37 2.164
Largest stream flow has longer time of concentration
Qp = 3.572 + sum of
Qb Ia/Ib
2.440 * 0.989 = 2.414
QOp = 5.986

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

3.572 2.440
Area of streams before confluence:
1.960 1.300

Results of confluence:

Total flow rate = 5.986 (CFS)
Time of concentration = 11.3295 min.
Effective stream area after confluence = 3.260 (Ac.)

A b bR L L L e SRS SRR R R L Rk R R R
Process from Point/Station 119.000 to Point/Station 122.000
*%%* PIPEFLOW TRAVEL TIME (Program estimated size) #%%#*

Upstream point/station elevation = 1101.800(Ft.)

Downstream point/station elevation = 1101.600(Ft.)

Pipe length = 145.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 5.986 (CFS)

Nearest computed pipe diameter = 21.00(In.)

Calculated individual pipe flow = 5.986 (CFS)

Normal flow depth in pipe = 17.58(In.)

Flow top width inside pipe = 15.51(In.)

Critical Depth = 10.81(In.)

Pipe flow velocity = 2.79(Ft/s)

Travel time through pipe = 0.87 min.

Time of concentration (TC) = 12.26 min.

b o b o o e e o o U R o B B o SR AR D S S o S o G o o o T O T S o B O T T S O S O o O O O O O O O O A R A
Process from Point/Station 119.000 to Point/Station 122.000

*%%% CONFLUENCE OF MAIN STREAMS *#**%

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

Stream flow area = 3.260(Ac.)

Runoff from this stream = 5.986 (CFS)
Time of concentration = 12.26 min.
Rainfall intensity = 2.056 (In/Hr)

Program is now starting with Main Stream No. 2

Rt o DR R S R R U U I S A o U O S o o 2 A o A B SR AL A S U O A A U O A SO A S S A S A A AR
Process from Point/Station 120.000 to Point/Station 121.000
*%k% TNITIAL AREA EVALUATION **+%%

Initial area flow distance = 565.000(Ft.)
Top {of initial area) elevation = 1123.700(Ft.)
Bottom {of initial area} elevation = 1110.200(Ft.)



Difference in elevation = 13.500(Ft.)

Slope = 0.0238% s(percent)= 2.39

TC = k(0.370)*[{length™3)/(elevation change)}]*0.2

Initial area time of concentration = 9.848 min.

Rainfall intensity = 2.320(In/Hr) for a 10.0 year storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.849

Decimal fraction soil group A = 0.000

Decimal fraction scoil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil({amMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 3,389 (CF8)

Total initial stream area = 1.720(Ac.}

Pervicus area fraction = 0.350

B R T R E R Tk T T e e R R R o o ko o S S e S A AN S A o ey
Process from Point/Station 121.000 to Point/Station 122,000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1106.200(Ft.)
Downstream point/station elevation = 1101.600(Ft.)
Pipe length = 61.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 3.389(CF8)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 3.389({CF8)
Normal flow depth in pipe = 5.79(In.)

Flow top width inside pipe = 8.62(In.)

Critical depth could not be calculated.

Pipe flow velocity = 11.27 (Ft/s)

Travel time through pipe = 0.09 min.

Time of concentration (TC) = 9.94 min.

B o o o e T o i o A o o o A o o S e S i S S o
Process from Point/Station 121.000 to Point/Station 122.000
*%%% CONFLUENCE OF MAIN STREAMS #*¥*%¥*

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

Stream flow area = 1.720(Ac.)

Runoff from this stream = 3.389 (CFS)
Time of concentration = 9.94 min.
Rainfall intensity = 2.308(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CF8) {min) {In/Hr)
1 5.986 12.26 25058
2 3.389 9.94 2.308
Largest stream flow has longer time of concentration
op = 5.986 + sum of

Qb Ia/Ib

3.389 * 0.891 = 3.019

Op = 9.005

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

5.986 3.389
Area of streams before confluence:
3.260 1.720

Results of confluence:

Total flow rate = 9,005 (CFS)

Time of concentration = 12.262 min.

Effective stream area after confluence = 4.980(Ac.)



o e e o e e S o S
Process from Point/Station 122.000 to Point/Station 128,000
#%%% DIPEFLOW TRAVEL TIME (Program estimated size) ##*#%%

Upstream point/station elevation = 1101.600(Ft.)

Downstream point/station elevation = 1100.800(Ft.)

Pipe length = 244 .00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 9.005 (CFS)

Nearest computed pipe diameter = 21.00(In.)

Calculated individual pipe flow = 9.005 (CFS)

Normal flow depth in pipe = 17.06(In.}

Flow top width inside pipe = 16.39(In.)

Critical Depth = 13.39(In.)

Pipe flow velocity = 4.30(Ft/s)

Travel time through pipe = 0.95 min.

Time of concentration (TC) = 13.21 min.

+++++++++ AR b R AR R
Process from Point/Station 122.000 to Point/Station 128.000

*%%% CONFLUENCE OF MAIN STREAMS #***%*

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

Stream flow area = 4.980(Ac.)

Runoff from this stream = 9,005 (CFS8)}
Time of concentration = 13.21 min.
Rainfall intensity = 1.974 (In/Hr)

Program is now starting with Main Stream No. 2

B L e o O S A o e R A St ot S A b o B A S
Process from Point/Station 123.000 to Point/Station 124.000
*%+% TNITIAL AREA EVALUATION **%%

Initial area flow distance = 750.000(Ft.)

Top f(of initial area) elevation = 1125.500(Ft.)

Bottom (of initial area) elevation = 1109.000(Ft.)

Difference in elevation = 16.500(Ft.)

Slope = 0.02200 s(percentl)= 2.20

TC = k(0.370}*[(length”™3)/{elevation change)] 0.2

Initial area time of concentration = 11.214 min.

Rainfall intensity = 2.160(In/Hr) for a 10.0 year storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.846

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 4,679 (CFS)

Total initial stream area = 2.560(Ac.)

Pervious area fraction = 0.350

B e o T o St o S bt S R
Process from Point/Station 124.000 to Point/Station 127.000
#*%%% BIPEFLOW TRAVEL TIME (Program estimated size) #**#%

Upstream point/station elevation = 1105.000(Ft.)
Downstream point/station elevation = 1102.000(Ft.)
Pipe length = 35.00{Ft) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 4,679 (CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 4,679 (CFS)
Normal flow depth in pipe = A0 e G O

Flow top width inside pipe = 7.33{In.}

Critical depth could not be calculated.



Pipe flow velocity = 12.49(Ft/s)
Travel time through pipe = 0.05 min,
Time of concentration (TC) = 11.26 min.

e e I o o R A
Process from Point/Station 124.000 to Point/Station 127.000
*%%% CONFLUENCE OF MINOR STREAMS #*##%%

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 2.560{Ac.)

Runoff from this stream = 4.679 (CFS)
Time of concentration = 11.26 min.
Rainfall intensity = 2.155(In/Hx)

B o o I o T o o o N R R L L f L T ot T o o S
Process from Point/Station 125.000 to Point/Station 126.000
**x%% TNITIAL AREA EVALUATION **#%%

Initial area flow distance = 608.000 (Ft.}

Top (of initial area) elevation = 1123.700(Ft.)

Bottom (of initial area) elevation = 1109.000(Ft.)

Difference in elevation = 14 .700(Ft.)

Slope = 0.02418 s(percent})= 2.42

TC = k{0.370)*[(length”3) /(elevation change}]”0.2

Initial area time of concentration = 10.118 min.

Rainfall intensity = 2.285(In/Hx) for a 10.0 year storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.849

Decimal fraction soil group A 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 175.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runcff = 3.220(CF8)

Total initial stream area = 1.660(RAc.)

Pervious area fraction = 0.350

o o o o O S R S SR A
Process from Point/Station 126.000 to Point/Station 127.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) #****

Upstream point/station elevation = 1105.000(Ft.)
Downstream point/station elevation = 1102.000(Ft.)
Pipe length = 36.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 3.220(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 3.220(CF8)
Normal flow depth in pipe = 5.41(In.)

Flow top width inside pipe = 8.81(In.)

Critical depth could not be calculated.

Pipe flow velocity = 11.60(Ft/s)

Travel time through pipe = 0.05 min.

Time of concentration (TC} = 10.17 min.

A A AN S S S A Y A R S N S R A N AR
Process from Point/Station 126.000 to Point/Station 127.000
*kk% CONFLUENCE OF MINOR STREAMS #%+#*

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 1.660{Ac.)

Runoff from this stream = 3.220(CPRS8)
Time of concentration = 10.17 min.
Rainfall intensity = 2.279(In/Hr)

Summary of stream data:

Stxream Flow rate TC Rainfall Intensity



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

1 4.679 11.26 2,155
2 3.220 10.17 2.279
Largest stream flow has longer time of concentration
op = 4.679 + sum of

Qb Ia/Ib

3.220 * 0.945 = 3.044
Qp = ToT23

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

4,679 3.220
Area of streams before confluence:
2.560 1.660
Results of confluence:
Total flow rate = 7.723 (CF8)
Time of concentration = 11.260 min.
Effective stream area after confluence = 4.220(Ac.)
B o e O A A A O N A e NS NN NS RN RS RN NP RFRE R A
Process from Point/Station 127.000 to Point/Station 128.000

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

Upstream point/station elevation = 1102.000(Ft.)

Downstream point/station elevation = 1100.800(Ft.)
Pipe length = 40.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 7.723 (CFS)
Nearest computed pipe diameter = 15.00{In.)
Calculated individual pipe flow = 7.723 (CFS)
Normal flow depth in pipe = 9.16(In.)

Flow top width inside pipe = 14.63(In.)

Critical Depth = 13.21(In.)

Pipe flow velocity = 9.84(Ft/s)

Travel time through pipe = 0.07 min.

Time of concentration (TC) = 11.33 min.

i e T b o o e e ST T T s
Process from Point/Station 127.000 to Point/Station 128.000
*%%% CONFLUENCE OF MAIN STREAMS *%%%*

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

Stream flow area = 4.220(Ac.)

Runoff from this stream = 7.723 (CFS)
Time of concentration = 11.33 min.
Rainfall intensity = 2.148(In/Hx)}

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CF8) {min} {(In/Hr)
1 2.005 13,21 1.974
2 7.723 131,33 2.148
Largest stream flow has longer time of concentration
op = 9.005 + sum of
Ob Ia/Ib
7.723 * 0.919 = 7.098
Qp = 16.103

Total of 2 main streams to confluence:

FPlow rates before confluence point:
9.005 T.H23

Area of streams before confluence:
4.980 4,220



Results of confluence:

Total flow rate = 16.103 (CFS8)

Time of concentration = 13.208 min.

Bffective stream area after confluence = 9.200(Ac.)

B e e o L e o o
Process from Point/Station 128.000 to Point/Station 131.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **#%%

Upstream point/station elevation = 1100.800(Ft.)
Downstream point/station elevation = 1100.300(Ft.)
Pipe length = 160.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 16.103 (CFS)
Nearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 16.103 (CFS)
Normal flow depth in pipe = 20.60(In.)

Flow top width inside pipe = 22.96 (In.)

Critical Depth = 16.81 (In.)

Pipe flow velocity = 4.95(Ft/s)

Travel time through pipe = 0.54 min.

Time of concentration (TC) = 13.75 min.

B e )
Process from Point/Station 128.000 to Point/Station 131.000
*¥%% CONFLUENCE OF MAIN STREAMS #*+*#

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

Stream flow area = 9.200{Ac.)

Runcff from this stream = 16.103 (CF8)
Time of concentration = 13.75 min.
Rainfall intensity = 1.931{In/Hr)

Program is now starting with Main Stream No. 2

e e o o B S O e o A I o o
Process from Point/Station 129.000 to Point/Station 130.000
#%%% INITIAL AREA EVALUATION **+#%

Initial area flow distance = 242.000(Ft.)

Top {(of initial area) elevation = 1110.000(Ft.)

Bottom (of initial area) elevation = 1107.000(Ft.)

Difference in elevation = 3.000(Ft.)

Slope = 0.01240 s{percent)= 1.24

TC = k(0.370)*[(length”3)/(elevation change)]™0.2

Initial area time of concentration = 8.000 min.

Rainfall intensity = 2.601{In/Hr) for a 10.0 year storm

CONDOMINIUM subarea type
Runoff Coefficient = 0.854

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1,000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650

Initial subarea runoff = 1.555 (CFS)

Total initial stream area = 0.700(Ac.)

Pervious area fraction = 0.350

S ah e o o e il bR o B LR R o o o H ol o R o E S o o o o o o o o R o o o o o o o o o o o ol o o o o N o o o o o o
Process from Point/Station 130.000 to Point/Station 131.000

¥%k% PIPEFLOW TRAVEL TIME (Program estimated size) #*x**

Upstream point/station elevation = 1103.000{Ft.)
Downstream point/station elevation = 1100.300(Ft.)
Pipe length = 14.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 1.555(CFS}
Nearest computed pipe diameter = 6.00(In.)



Calculated individual pipe flow = 1.555(CFS)

Normal flow depth in pipe = 3.46(In.)
Flow top width inside pipe = 5.93{(In.)
Critical depth could not be calculated.
Pipe flow velocity = 13.27 (Ft/s)
Travel time through pipe = 0.02 min.
Time of concentration (TC) = 8.02 win.

o T T T T o e o A R A = e
Process from Point/Station 130.000 to Point/Station 131.000
**%% CONFLUENCE OF MAIN STREAMS **+*+%

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

Stream flow area = 0.700 (Ac.)

Runoff from thisg stream = 1.555 (CFS)
Time of concentration = 8.02 min.
Rainfall intensity = 2.597 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {(min) (In/Hr)
1 16.103 13.75 1.931
2 1.555 8.02 2.597
Largest stream flow has longer time of concentration
op = 16.103 + sum of

Qb Ia/Tb

1.555 * 0.743 = 1.156

Op = 17.258

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

16.103 1.555
Area of streams before confluence:
9.200 0.700

Results of confluence:

Total flow rate = 17.258 (CFS)

Time of concentration = 13.747 min.

Effective stream area after confluence = 9.900 (Ac.)

T T e
Process from Point/Station 131.000 to Point/Station 137.000
*%%% DIPEFLOW TRAVEL TIME (Program estimated size) ***%

Upstream point/station elevation = 1100.300(Ft.)
Downstream point/station elevation = 1100.200(Ft.)
Pipe length = 17.00{Ft.) Manning's N = 0.013
No. of pipeg = 1 Required pipe flow = 17.258 (CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 17.258 (CFS)
Normal flow depth in pipe = 19.55(In.)

Flow top width inside pipe = 18.66(In.)

Critical Depth = 17.96(In.)

Pipe flow velocity = 6.30(Ft/s)

Travel time through pipe = 0.05 min.

Time of concentration (TC) = 13.79 min.

T T I T S T
Process from Point/Station 131.000 to Point/Station 137.000
* kK% CONFLUENCE OF MAIN STREAMS **#**

The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area = 9.900 (Ac.)



Runoff from this stream = 17.258 (CFS)

Time of concentration = 13.79 min.

Rainfall intensity = 1.927 (In/Hr}

Program is now starting with Main Stream No. 2

B e o e T o o o o o T A S o S e Y
Process from Point/Station 132.000 to Point/Station 133.000
#kk% TNITIAL AREA EVALUATION #*#%#%%*

Initial area flow distance = 826.000(Ft.)

Top (of initial area) elevation = 1146.300(Ft.)

Bottom {of initial area) elevation = 1106.300(Ft.)

Difference in elevation = 40.000(Ft.)

Slope = 0.04843 s(percent)= 4.84

TC = k{0.370)*[{length™3)/(elevation change)]”0.2

Initial area time of concentration = 9.954 min.

Rainfall intensity = 2.306(In/Hr) for a 10.0 year storm

CONDOMINIUM subarea type
Runcff Coefficient = 0.804

Decimal fraction soil group A = 0.420

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.580

RI index for soil (AMC 2) = 56.94

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 8.809 (CFS5)

Total initial stream area = 4.750{Ac.)

Pervious area fraction = 0.350

B o L B e
Process from Point/Station 133.000 to Point/Station 136.000
*%+% PIPEFLOW TRAVEL TIME (Program estimated size) #**#*%*

Upstream point/station elevation = 1102.300(Ft.)

Downstream point/station elevation = 1101.000(Ft.)

Pipe length = 67.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 8.809 (CFS)

Nearest computed pipe diameter = 15.00(In.)

Calculated individual pipe flow = 8.809(CFS)

Normal flow depth in pipe = 120240,

Flow top width inside pipe = 11.96(In.)

Critical Depth = 13.79{In.)

Pipe flow velocity = 8.36(Ft/s)

Travel time through pipe = 0.13 min.

Time of concentration (TC) = 10.09 min.
o O O o o O A A S A O O B I O O A A SRS o
Process from Point/Station 133.000 to Point/Station 136.000

***x% CONFLUENCE OF MINCR STREAMS *%%%

K]Sng ‘Main Stream number: 2 in normal stream number 1
Stream flow area = 4.750(Ac.)

Runoff from this stream = 8.809 (CFS)

Time of concentration = 10.09 min.

Rainfall intensity = 2.289(In/Hr)

A o o o O S T A O S U O o A A O A S o A O M G B O S o O R O SR o AR O AR O A 8
Process from Point/Station 134.000 to Point/Station 135,000
**%k% INITIAL AREA EVALUATION #**#*%

Initial area flow distance = ZSB,EEHT%E:)

Top (of initial area) elevation = 1110.700(Ft.)}
Bottom (of initial area) elevation = 1107.200(Ft.)
Difference in elevation = 3.500({Ft.)

Slope = 0.01357 s(percent)= 1.36

TC = k(0.370)*[{length™3)/(elevation change)]”0.2
Initial area time of concentration = 8.060 min.
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Rainfall intensity = 2.590 (In/Hr) for a 10.0 year storm
CONDOMINIUM subarea type
Runoff Coefficient = 0.854

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 2.056 (CFS)

Total initial stream area = 0.930(Ac.)

Pervious area fraction = 0,350

B B L o L o o o o T o S o A S T T T T s
Process from Point/Station 135.000 to Point/Station 136.000
*%%% DIPEFLOW TRAVEL TIME (Program estimated size) #*##%%

Upstream point/station elevation = 1103.200(Ft.)

Downstream point/station elevation = 1101.000(Ft.)

Pipe length = 12.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 2.056 (CFS)

Nearest computed pipe diameter = 6.00(In.)

Calculated individual pipe flow = 2.056 (CFS)

Normal flow depth in pipe = 4.27(In.)

Plow top width inside pipe = 5.43(In.)

Critical depth could not be calculated.

Pipe flow velocity = 13.75(Ft/s)

Travel time through pipe = 0.01 min.

Time of concentration (TC) = 8.08 min.

B T T T = o T S A S S R A S S T T ]
Process from Peoint/Station 135,000 to Point/Station 136.000

**x% CONFLUENCE OF MINCR STREAMS **#*%

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 0.930 (Ac.)

Runoff from this stream = 2.056 (CFS)
Time of concentration = 8.08 min,
Rainfall intensity = 2.587 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CF3) {min) (In/Hr)
1 8.809 10.09 2.289
2 2.056 8.08 2.587
Largest stream flow has longer time of concentration
Qp = 8.809 + sum of

Qb Ia/Ib

2.056 #* 0.885 = 1.820

Op = 10.628

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

8.809 2.056
Area of streams before confluence:
4.750 0.930
Results of confluence:
Total flow rate = 10.628 (CFS)
Time of concentration = 10.087 min.
Effective stream area after confluence = 5.680 (Ac.)
B ok ok ok i n o o o o i o o b B bR ab o o i i o R R D R o R R R B D R R o o LT ST R B R o R S RN A O o o o o O o
Process from Point/Station 136.000 to Point/Station 137.000

*%%% PIPEFLOW TRAVEL TIME (Program estimated size) #¥**

Upstream point/station elevation = 1101.000(Ft.)

11



Downstream point/station elevation = 1100.200(Ft.)

Pipe length = 115.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 10.628 (CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 10.628 (CFS)
Normal flow depth in pipe = 14.27{(In.)

Flow top width inside pipe = 19.60(In.)

Critical Depth = 14.59(In.)

Pipe flow velocity = 6.11(Ft/s)

Travel time through pipe = 0.31 min.

Time of concentration (TC) = 10.40 min.

B i L S T T S S
Process from Point/Station 136.000 to Point/Station 137.000
**¥%* CONFLUENCE OF MAIN STREAMS **+%%

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

Stream flow area = 5.680(Ac.)

Runcff from this stream = 10.628 (CFS)
Time of concentration = 10.40 min.
Rainfall intensity = 2.251(In/Hx)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min} (In/Hr)
1 17.258 13.978 1.827
2 10.628 10.40 2.251
Largest stream flow has longer time of concentration
Op = 17.258 + sum of
0b Ta/Ib
10.628 * 0.856 = 9.100
Qp = 26.359

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

17.258 10.628
Area of streams before confluence:
9.5800 5.680

Results of confluence:

Total flow rate = 26.359 (CF3)

Time of concentration = 132.792 min.

Effective stream area after confluence = 15.580 {Ac.)

R o o o b A o A S B B S o S O S A L N O S S O R O S O
Process from Point/Station 137.000 to Point/Station 137.000
**k%* SUBAREA FLOW ADDITION #**%#%#%

USER INPUT of scil data for subarea
Runoff Coefficient = 0.748

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 2) = 75.00

Pervious area fraction = 0.900; Impervious fraction = 0.100
Time of concentration = 13.79 min.

Rainfall intensity = 1.927{In/Hr) for a 10.0 year storm
Subarea runoff = 1.327(CFS8) for 0.920{Ac.)

Total runcff = 27.685 (CFS) Total area = 16.500(Ac.)
End of computations, total study area = 16.50 {Ac.)

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

Area averaged pervious area fraction{Ap) = 0.381
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Area averaged RI index numbexr

69.8
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APPENDIX A.2: AREAB




100-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2014 Version 9.0
Rational Hydroleogy Study Date: 05/15/19 File:ARB100.out

108.30.13

100-YEAR RATIONAL TABLING METHOD

POST PROJECT CONDITION FOR AREA B

ARBL100.RRV

e ded vk dok Ve Hydrology Study Control Information **%#%kx%%%
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event {(year) = 100.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.300(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.300(In/Hr)

Slope of intensity duration curve = 0.5500

B e o b e o e e o o o b B 0 B 0 L A A S A S S o o o o
Process from Point/Station 201.000 to Point/Station 202.000
*%%% TINITIAL AREA EVALUATION *#%*

Initial area flow distance = 497.000(Ft.)

Top (of initial area) elevation = 1125.500(Ft.)

Bottom (of initial area) elevation = 1117.100(Ft.)

Difference in elevation = 8.400(Ft.)

Slope = 0.01690 s(percent}= 1.69

TC = k(0.370)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 10.027 min.

Rainfall intensity = 3.478 (In/Hr) for a 100.0 year storm

USER INFUT of socil data for subarea
Runoff Coefficient = 0.864

Decimal fraction soil group A .000

L}

0
Decimal fraction seil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
RI index for soil (AMC 2} = 75.00
Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 7.845 (CFS3)
Total initial stream area = 2.610(Ac.)
Pervious area fraction = 0.350
L e o A A A N
Process from Point/Station 202.000 to Point/Station 205.000

*&%% PIPEFLOW TRAVEL TIME (Program estimated size) #%x*x*

Upstream point/station elevation = 1113.100(Ft.)
Downstream point/station elevation = 1112.100(Ft.)
Pipe length = 33.00(Ft.) Manning's N = 0.013



No. of pipes = 1 Required pipe flow = 7.845 (CFS)

Nearest computed pipe diameter = 15.00(In.)

Calculated individual pipe flow = 7.845 (CF8)

Normal flow depth in pipe = 9.22(In.)

Flow top width inside pipe = 14.60(In.)

Critical Depth = 13.29(In.)

Pipe flow velocity = 9.91 (Ft/s)

Travel time through pipe = 0.06 min.

Time of concentration {TC) = 10.08 min.

R e b T b L T U S A S RS
Process from Point/Station 202.000 to Point/Station 205.000

*%%% CONFLUENCE OF MAIN STREAMS #*%#*%

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

Stream flow area = 2.610(Ac.)

Runoff from this stream = 7.845 (CFS)
Time of concentration = 10.08 min.
Rainfall intensity = 3.467 (In/Hr)

Program is now starting with Main Stream No. 2

Ll i T T S o o I B T T o A S A A S G RN ST R R
Process from Point/Station 203.000 to Point/Station 204.000
*%%% JTNITIAL AREA EVALUATION *%*%*

Initial area flow distance = 407.000(Ft.)

Top {(of initial area) elevation = 1130.000(Ft.)

Bottom (of initial area) elevation = 1117.100(Ft.)

Difference in elevation = 12.900(Ft.)

Slope = 0.03170 s(percent)= 3,17

TC = k{0.370)* [ (length™3) /(elevation change)]”0.2

Initial area time of concentration = 8.163 min.

Rainfall intensity = 3.894 (In/Hr) for a 100.0 year storm

USER INPUT of scil data for subarea
Runcff Coefficient = 0.868

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction so0il group C = 0.000

Decimal fraction soil group D 1.000

RI index for soil (ABMC 2) = 75.00

Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 4.427(CFS)

Total initial stream area = 1.310(Ac.)

Pervious area fraction = 0.350

L o o T T T A L 0 o T O O O O L o A M T R OE Nt MR S N 0 R Y AT SR SRR AR
Process from Point/Station 204.000 to Point/Station 205,000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) #+*#**

Upstream point/station elevation = 1113.100(Ft.)
Downstream point/station elevation = 1112.100(Ft.)
Pipe length = 24 . 00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 4.427 (CF8)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 4.427 (CFS)
Normal flow depth in pipe = 6.76(In.)

Flow top width inside pipe = 11.90(In.)

Critical Depth = 10.58(In.)

Pipe flow velocity = 9.71(Ft/s)

Travel time through pipe = 0.04 wmin.

Time of concentration (TC) = 8.20 min.

R T o A A AR PR SRR RIS
Process from Point/Station 204.000 to Point/Station 205.000
*k&% CONFLUENCE OF MAIN STREAMS #%++%




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

Stream flow area = 1.310{Ac.)

Runoff from this stream = 4.427 (CF8)

Time of concentration = 8.20 min.

Rainfall intensity = 3.883{In/Hr) iy

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. ({CF8) {min) {In/Hr)
E 7.845 10.08 3.467
2 4,427 8.20 3.883
Largest stream flow has longer time of concentration
Qp = 7.845 + sum of
Qb Ia/Ib
4.427 * 0.893 = 3.952
Op = 11797

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

7.845 4,427
Area of streams before confluence:
2.610 1.310

Results of confluence:

Total flow rate = 11.797 (CF3)

Time of concentration = 10.082 min.

Effective stream area after confluence = 3.920(Ac.)

End of computations, total study area = 3.92 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.350
Area averaged RI index number = 75.0



10-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c} 1989 - 2014 Version 2.0
Rational Hydrology Study Date: 05/15/19 File:ARB10.out

1.08.30.13

10-YEAR RATIONAL TABLING METHOD

POST PROJECT CONDITION FOR AREA B

ARB10.RRV

RN ANE TR Hydrology Study Control Information ******xxtx
English (in-1b} Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 yeaxr, 1 hour precipitation = 1.300(In.)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.859(In/Hr)

Slope of intensity duration curve = 0.5500

R R S Rl R R R b b R R R R o R SRR R I R I N
Process from Point/Station 201.000 to Point/Station 202.000
*#%%% TNITIAL AREA EVALUATION #*#*#%%*

Initial area flow distance = 497.000(Ft.)

Top (of initial area) elevation = 1125.500(Ft.)

Bottom {of initial area) elevation = 1117.100(Ft.)

Difference in elevation = 8.400(Ft.)

Slope = 0.01690 sipercent}= 1.69

TC = k(0.370}*[(length™3)/(elevation change)]”0.2

Initial area time of concentration = 10.027 min.

Rainfall intensity = 2.297 (In/Hr) for a 10.0 year storm

USER INPUT of soil data for subarea
Runoff Coefficient = 0.849

Decimal fraction soil group .000

B 0
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
RI index for soil(AMC 2) = 75.00
Pervious area fraction = 0.350; Impervious fraction = 0.650
Initial subarea runoff = 5.089 (CFS)
Total initial stream area = 2.610{Ac.)
Pervious area fraction = 0.350
£ S o o o o o o o o o o o o o o o o o B S U R R SR B T U S O T U U R U S T T S T T R R N A S
Process from Point/Station 202.000 to Point/Station 205,000

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

Upstream point/station elevation = 1113.100(Ft.)}
Downstream point/station elevation = 1112.100(Ft.)
Pipe length = 33.00(Ft.) Manning's N = 0.013



No. of pipes = 1 Required pipe flow = 5.089 (CFS)

Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 5.089 (CFS)
Normal flow depth in pipe = 8.27(In.)

Flow top width inside pipe = 11.11(In.)
Critical Depth = 11.05(In.)

Pipe flow velocity = 8.81(Ft/s)

Travel time through pipe = 0.06 min.

Time of concentration (TC) = 10.09 min.

B A A SR SRR RS S S S
Process from Point/Station 202.000 to Point/Station 205,000
*% &% CONFLUENCE OF MAIN STREAMS *#%%%

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

Stream flow area = 2.610{Ac.)

Runcff from this stream = 5.089(CFS)
Time of concentration = 10.09 min.
Rainfall intensity = 2.289 (In/Hr)

Program is now starting with Main Stream No. 2

B A R L E E L L T B L T ST uran U AT U TR R
Process from Point/Station 203.000 to Point/Station 204.000
*¥%% TNITIAL AREA EVALUATION **#*#%

Initial area flow distance = 407.000(Ft.)

Top (of initial area) elevation = 1130.000(Ft.)

Bottom (of initial area) elevation = 1117.100(Ft.)

Difference in elevation = 12.900(Ft.)

Slope = 0.03170 s(percent)= 3517

TC = k(0.370)*[(length™3)/ (elevation change)] 0.2

Initial area time of concentration = 8.163 min.

Rainfall intensity = 2.572 (In/Hr} for a 10.0 year storm

USER INPUT of soil data for subarea
Runoff Coefficient = 0.854

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C 0.000

Decimal fraction soil group D 1.000

RI index for soil (AMC 2) = 75,00

Pervious area fraction = 0.350; Impervious fraction = 0.650

Initial subarea runoff = 2.898 (CFS)

Total initial stream area = 1.320(Ac.)

Pervious area fraction = 0.350

L I I o o e T T T T L L L R s
Process from Point/Station 204.000 to Point/Station 205.000

*%4% PIPEFLOW TRAVEL TIME (Program estimated size) #*##=x

Upstream point/station elevation = 1113.100(Ft.)

Downstream point/station elevation = 1112.100(Ft.)

Pipe length = 24 .00 (Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 2.898 (CFS)

Nearest computed pipe diameter = 9.00(In.)

Calculated individual pipe flow = 2.898 (CFS)

Normal flow depth in pipe = 6.42{(In.)

Flow top width inside pipe = 8.14(In.)

Critical depth could not be calculated.

Pipe flow velocity = 8.59({Ft/s)

Travel time through pipe = 0.05 min.

Time of concentration (TC) = 8.21 min.

R e e o e T o T o o o o oL o o SR TR o S P S S S N N R S R A ST N M S N N S N N N
Process from Point/Station 204.000 to Point/Station 205.000

*k%% CONFLUENCE OF MAIN STREAMS ***%




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

Stream flow area = 1.320(Ac.)

Runoff from this stream = 2.B98(CFS)
Time of concentration = 8.21 min.
Rainfall intensity = 2.564 (In/Hr)

Summary of stream data:

Stream Flow rate T Rainfall Intensity
No. (CF8) (min) {In/Hr)
1 5.089 10.09 2.289
2 2.898 8.21 2.564
Largest stream flow has longer time of concentration
Qp = 5.089 + sum of

Qb Ia/Ib

2.898 +* 0.893 = 2.587

Qp = 7.676

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

5.089 2.898
Area of streams before confluence:
2.610 1.320

Results of confluence:

Total flow rate = 7.676 (CF3)
Time of concentration = 10.085% min.
Effective stream area after confluence = 3.930(Ac.

End of computatiens, total study area =
The following figures may

3.93

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

Area averaged pervious area fraction(Ap) = 0.350
Area averaged RI index number = 75.0

}
{Ac.)



APPENDIX A .4: AREAD




100-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (¢) 1989 - 2001 Version 6.4
Rational Hydrology Study Date: 05/16/19 File:ARDL00.out

108.30.13

100-YEAR RATIONAL TABLING METHOD

POST PROJECT CONDITION FOR AREA D

ARDLOC.RRV

LE SRS S Hydrology Study Control Information *kkkskkkkk
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation = 0.550({In.)
100 year, 1 hour precipitation = 1.300(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.300{(In/Hr)

Slope of intensity duration curve = 0.5500

B e o o L o o L o o S A o o A o o T o o o o o S
Process from Point/Station 401.000 to Point/Station 402,000
*¥%%% TNITIAL AREA EVALUATION ***%#%

Initial area flow distance = 431.000(Ft.)

Top {of initial area) elevation = 1119.400(Ft.)

Bottom {of initial area) elevation = 1117.000(Ft.)

Difference in elevation = 2.400(Ft.)

Slope = 0.00557 s({percent)= 0.56

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

Initial area time of concentration = 9.589 min.

Rainfall intensity = 3.564 (In/Hxr) for a 100.0 year storm

COMMERCIAL subarea type

Runoff Coefficient = 0.830

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

RI index for soil{(AMC 2} = 75.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 2,347 {CFS)

Total initial stream area = 0.740(Ac.)

Pervious area fraction = 0.100

End of computations, total study area = 0.74 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = 75.0



10-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGHN Engineering Software, (¢} 1989 - 2001 Version 6.4
Rational Hydrology Study Date: 05/16/19 File:ARD10.out

108.30.13

10-YEAR RATIONAL TABLING METHOD

POST PROJECT CONDITION FOR AREA D

ARD1O.RRV

A e e Hydrology Study Control Information *#####%s%%

English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation = 0.550(In.)

100 year, 1 hour precipitation = 1.300(In.)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.859(In/Hr)

Slope of intensity duration curve = 0.5500

Rt aE R T b o o b o b o T o o e T T I Ts
Process from Point/Station 401,000 to Point/Station 402.000
**%% TNITIAL AREA EVALUATION **+#%

Initial area flow distance = 431.000(Ft.)

Top (of initial area) elevation = 1119.400(Ft.)

Bottom (of initial area} elevation = 1117.000(Ft.)

Difference in elevation = 2.400(Ft.)

Slope = 0.00557 s(percent)= 0.56

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

Initial area time of concentration = 9.589 min.

Rainfall intensity = 2.354 (In/Hr) for a 10.0 yeaxr storm

COMMERCIAL subarea type
Runoff Coefficient = 0.886

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2} = 75.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 1.543 {CF8)

Total initial stream area = 0.740 (Ac.)

Pervious area fraction = 0.100

End of computations, total study area = 0.74 (Ac.}

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

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index numbexr = 75.0



APPENDIXA.5: AREAE




100-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2001 Version 6.4
Rational Hydrology Study Date: 05/16/19 File:ARE100.out

108.30.13

100-YEAR RATIONAL TABLING METHOD

POST PROJECT CONDITION FOR AREA E

ARE100.RRV

ek dok ok ok ok Hydrology Study Control Informatlon *#*xkkkdkk

English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.300(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.300(In/Hxr)

Slope of intensity duration cuxve = 0.5500

B R o o T o R R T T i R S R A R R R A S T R N
Process from Point/Station 501.000 to Point/Station 502.000
#%%% TNITIAL AREA EVALUATION #*%%%

Initial area flow distance = 699.000(Ft.)

Top (of initial area) elevation = 1119.400(Ft.)

Bottom (of initial area) elevation = 1115.200(Ft.)

Difference in elevation = 4.100(Ft.)

Slope = 0.00587 s(percent)s= 0.59

TC = k(0.300)*[(length®3)/(elevation change)]™0.2

Initial area time of concentration = 11.515 min.

Rainfall intensity = 3.223{In/Hr) for a 100.0 year storm

COMMERCIAL subarea type
Runoff Coefficient = 0.889

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Tnitial subarea runcff = 3.467 (CFS)

Total initial stream area = 1.210(Ac.)

Pervious area fraction = 0.100

B e e e
Process from Point/Station 502.000 to Point/Station 503.000
**k%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION #*#**#%

Eop of street segment elevation = 1115.300(Ft.)

End of street segment elevation = 1112.500(Ft.)

Length of street segment = 564.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street {curb to crown) = 75.000(Ft.)
Distance from crown to crossfall grade break = 41.000(Ft.}



I

Slope from gutter to grade break (v/hz) = 0.083

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

Street flow is on [1] side(s) of the street

Distance from curb to property line = 32.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0,0150

Estimated mean flow rate at midpoint of street = 4,871 (CPS)
Depth of flow = 0.542(Ft.), Average velocity = 2.763 (Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 6.517 (Ft.)

Flow velocity = 2.76 (Ft/s)

Travel time = 3.40 min. TC = 14.92 min.

Adding area flow to street
COMMERCIAL subarea type

Runcff Coefficient = 0.888

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

RI index for soil(AMC 2) = 75.00

Pervious area fraction = 0.100; Impervious fraction = 0.2800
Rainfall intensity = 2.795(In/Hr) for a 100.0 year storm
Subarea runoff = 2.431(CF8) for 0.980(Rc.}

Total runoff = 5.899 (CFS) Total area = 2.190(Ac.)
Street flow at end of street = 5.899 (CF8)

Half street flow at end of street = 5.899 (CF8)

Depth of flow = 0.582 (Ft.), Average velocity = 2.898 (Ft/s)
Flow width (from curb towards crown)= 7.002(Ft.)

End of cowmputations, total study area = 2.19 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = 75.0



10-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2001 Version 6.4
Rational Hydrology Study Date: 05/16/19 File:ARE10.out

108.30.13

10-YEAR RATIONAL TABLING METHOD

POST PROJECT CONDITION FOR AREA E

ARE10.RRV

LARAR AL LA Hydrology Study Control Information #kkkkkdkkx

English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydroleogy manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation = 0.550(In.)

100 year, 1 hour precipitation = 1.300(In.)}

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.859(In/Hr)

Slope of intensity duration curve = 0.5500

B e o o e b R
Process from Point/Station 501.000 to Point/Station 502.000
**kk TNITIAL AREA EVALUATION #*d%k*

Initial area flow distance = 699.000(Ft.}

Top (of initial area) elevation = 1119.400(Ft.)

Bottom (of initial area) elevation = 1115.300(Ft.)

Difference in elevation = 4.100{Ft.)

Slope = 0.00587 s(percent)s= 0.59

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

Initial area time of concentration = 11.515 min.

Rainfall intensity = 2.128 (In/Hx) for a 10.0 year storm

COMMERCIAL subarea type

Runoff Coefficient = 0.884

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

Decimal fraction soil group = 1.000

RI index for scil(AMC 2) = 75.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 2.278 (CF8)

Total initial stream area = 1.210({Ac.)

Pervious area fraction = 0.100

B e o e o o e e o o M S T SR
Process from Point/Station 502.000 to Point/Station 503,000
%%k STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ##%%%

Top of street segmeﬁ?uglevation = 1115.300(Ft.)

End of street segment elevation = 1112.500(Ft.)
Length of street segment = 564.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown}) = 75.000(Ft.)

Distance from crown to crossfall grade break = 41.000(Ft.)



Slope from gutter to grade break (v/hz) = 0.083

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

Street flow is on [1] side(s) of the street

Distance from curb to property line = 32.000(Ft.)}

Slope from curb to property line (v/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 3.200(CFS8)
Depth of flow = 0.463 (Ft.), Average velocity = 2.487(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 5.567(Ft.)

Flow velocity = 2.49(Ft/s)

Travel time = 3.78 min. TC = 15.29 min.

Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.882

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 1.821(In/Hr) for a 10.0 year storm
Subarea runoff = 1.574 (CFS) for 0.980(Ac.)

Total runoff = 3.852 (CF8) Total area = 2.190 (Ac.)
Street flow at end of street = 3.852(CF8)

Half street flow at end of street = 3.852 (CFs8)

Depth of flow = 0.496 (Ft.), Average velocity = 2.605(Ft/s)
Flow width (from curb towards crown)s= 5.968(Ft.)

End of computations, total study area = 2.19 {Ac.)

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

Area averaged pervious area fraction(hAp) = 0.100
Area averaged RI index number = 75.0



APPENDIXA.6: AREAF




100-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2001 Version 6.4
Rational Hydrology Study Date: 05/16/19 File:ARF100.out

108.30.13

100-YEAR RATIONAL TABLING METHOD

POST PROJECT CONDITION FOR AREA F

ARF100.RRV

EEkkEEREER Hydrology Study Control Information ***%s*kdsk

English {in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2
2 year, 1 hour precipitation = 0.550{In.}
100 year, 1 hour precipitation = 1.300(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.300(In/Hr)

Slope of intensity duration cuxve = 0.5500

B o o e
Process from Point/Station 601.000 to Point/Station 602.000
*%%% INITIAL AREA EVALUATION **%%

Initial area flow distance = 833.000(Ft.)

Top (of initial area) elevation = 1113.000(Ft.)

Bottom (of initial area)} elevation = 1105.700(Ft.)

Difference in elevation = 7.300 (Ft.)

Slope = 0.00876 si(percent)= 0.88

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

Initial area time of concentration = 11.398 min.

Rainfall intensity = 3.241(In/Hr) for a 100.0 year storm

COMMERCTAL subarea type
Runcff Coefficient = 0.889

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.100; Impexrvious fraction = 0.900
Initial subarea runoff = 4.870 (CF8)

Total initial stream area = 1.690(Ac.}

Pervicus area fraction = 0.100

LG R LR TR R I T o R R R o Rt R I R T R
Process from Point/Station 602.000 to Point/Station 603,000
*k%k* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION #*®#%%

Top of street segment elevation = 1105.700(Ft.)

End of street segment elevation = 1100.000(Ft.)
Length of street segment = 969.000(Ft.)}

Height of curb above gutter flowline = 6.0(In.)
Width of half street (curb to crown) = 18.000(Ft.)

Distance from crown to crossfall grade break = 16.000(Ft.)



Slope from gutter to grade break (v/hz) = 0.083

Slope from grade break to crown (v/hz) = 0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line = 10.000{(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 2,000(Ft.)
Gutter hike from flowline = 2.000(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 7.550(CF8)
Depth of flow = 0.475(Ft.), Average velocity = 2.390(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.411(Ft.)
Flow velocity = 2.39(Ft/s)
Travel time = 6.76 min. TC = 18.15 min.

Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.886
- Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 175.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.509({In/Hrx) for a 100.0 year storm
Subarea runoff = 4.137(CFS) for 1.860(Ac.)

Total runoff = 9.007 (CPS) Total area = 3.550(Ac.)
Street flow at end of street = 9.007 (CF8)

Half street flow at end of street = 9.007{CF8)

Depth of flow = 0.497(Ft.), Average velocity = 2.531 (Ft/s)
Note: depth of flow exceeds top of street crown.

Flow width (from curb towards crown)= 18.000(Ft.)

End of computations, total study area = 3.55 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = 75.0



10-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESICGN Engineering Software, (¢) 1989 - 2001 Version 6.4
Rational Hydrology Study Date: 05/16/19 File:ARF10.out

108,30.13

10~-YEAR RATIONAL TABLING METHOD

POST PROJECT CONDITION FOR AREA F

ARF10.RRV

ekl sk ook Hydrology Study Control Information #*kkkkkkik
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.300(In.)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.859(In/Hr)

Slope of intensity duration curve = 0.5500

O 0 o o o o o o e e L o O o T S o b o o ot S S o S
Process from Point/Station 601.000 to Point/Station 602.000
*#%%% TNITIAL AREA EVALUATION #**%*

Initial area flow distance = B833.000(Ft.)

Top (of initial area) elevation = 1113.000(Ft.)

Eottom (of initial area) elevation = 1105.700({Ft.}

Difference in elevation = 7.300(Ft.)

Slope = 0.00876 s{percent)= 0.88

TC = k{0.300)*[(length®3}/(elevation change)]™0.2

Initial area time of concentration = 11.398 min.

Rainfall intensity = 2.140 (In/Hx) for a 10.0 year storm

COMMERCIAL subarea type
Runcff Coefficient = 0.885

Decimal fraction socil group A = 0.000

Dacimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1,000

RI index for soil (RMC 2) = 75.00

Pervious area fraction = 0.100; Impervious fraction = 0.300
Initial subarea runoff = 3.200{CFS)

Total initial stream area = 1.690(Ac.)

Pervious area fraction = 0.100

O T L ok e o o S Ao A O A U R S S A o o o A o o o o o o S S T o o 3
Process from Point/Station 602,000 to Point/Station 603.000
*%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *#%%%

Top of street segment elevation = 1105.700(Ft.)
End of street segment elevation = 1100.000({Ft.)
Length of street segment = 969.000(Ft.)

Height of curb above gutter flowline = 6.0(In.)
Width of half street {curb to crown) = 1B.000(Ft.)
Distance from crown to crossfall grade break = 16.000(Ft.)




Slope from gutter to grade break (v/hz) = 0.083

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

Street flow iz on [1] side({s) of the street

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

Slope from curb to property line {(v/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 4.960 (CFS)
Depth of flow = 0.421(Ft.), Average velocity = 2.159 (Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 14.733(Ft.)

Flow velocity = 2.16 (Ft/s)

Travel time = 7.48 min. TC = 18.88 min.

Adding area flow to street

COMMERCIAL subarea type
Runoff Coefficient = 0.881

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C 0.000

Decimal fraction soil group D = 1.000

RI index for soil(aMC 2) = 75.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 1.622{In/Hr) for a 10.0 year storm
Subarea runoff = 2.656 (CFS) for 1.860(Ac.)

Total runcoff = 5.856 (CFS) Total area = 3.550(Ac.)
Street flow at end of street = 5.856 (CFS)

Half street flow at end of street = 5.856 (CF8)

Depth of flow = 0.442(Ft.), Average velocity = 2.247(Ft/s)
Flow width (from curb towards crown)= 15.744(Ft.)

End of computations, total study area = 3.55 (Ac.)

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

Area averaged pervious area fraction({Ap) = 0.100
Area averaged RI index numbexr = 75.0



APPENDIX B: HYDRAULIC STORM DRAIN ANALYSIS




APPENDIX B.1: STREET CAPACITY CALCULATIONS




Project Description

Friction Method

Solve For

Input Data

Channel Slope
Neormal Depth
Section Definitions

Station (ft) Elevation (ft)
0+00.000 0.70
0+10.000 0.50
0+10.125 0.00
0+12.125 017
0+12.125 0.20
0+30.000 0.56
0+47.875 0.20
0+47.875 0.17
0+50.000 0.00
0+50.000 0.50
0+60.000 0.70

Roughness Segment Definitions

Start Station

Ending Station

(0-+00.000, 0.70) (0+60.000, 0.70)

Channel Slope (ft/ft} ~ Discharge (ft¥/s)
0.00300 36.19
0.00400 41.79
0.00500 46,72

Manning Formula

Discharge

0.04350 fv/ft
0.70 ft

Roughness
Coefficient
0.015
Velocity (ft/s) Flow Area (ft?) Wetted Perimeter (ft)
2.24 16.16 60.98
2.59 16.16 60.98
2.89 16.16 60.98

_Rating Table for 60" Street-ROW

Top Width (ft)

60.00
60.00
60.00

Bentley Systems, Inc. Haestad Methods SoBdidle £EfdeiMiaster V8i (SELECTseries 1) [08.11.01.03]

12/13/2018 10:19:17 AM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Input Data

Channel Slope (ft/ft)
0.00600
0.00700
0.00800
0.00900
0.01000
0.01100
0.01200
0.01300
0.01400
0.01500
0.01600
0.01700
0.01800
0.01900
0.02000
0.02100
0.02200
0.02300
0.02400
0.02500
0.02600
0.02700
0.02800
0.02900
0.03000
0.03100
0.03200
0.03300
0.03400
0.03500
0.03600
0.03700
0.03800
0.03900
0.04000
0.04100
0.04200

__Rating Table for 60° Street-ROW

Discharge (ft¥/s)
51.18
55.29
59.10
62.69
66.08
69.30
72.39
75.34
78.19
80.93
83.58
86.16
88.65
91.08
93.45
95.76
98.01

100.21
102.37
104.48
106.55
108.58
110.57
112.63
114.45
116.34
118.20
120.04
121.84
123.62
125.38
127.10
128.81
130.49
132.16
133.80
135.42

Velocity (ft/s)
347

3.42
3.66
3.88
4.09
4.29
4.48
4.66
4.84
5.01
5.17
5.33
5.48
5.63
5.78
5.92
6.06
6.20
6.33
6.46
6.59
6.72
6.84
6.96
7.08
7.20
7.31
7.43
7.54
7.65
7.76
7.86
7.97
8.07
8.18
8.28
8.38

Flow Area (ft?)
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16
16.16

Wetted Perimeter (ft)
60.98

60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98
60.98

Top Width (ft)
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00

Bentley Systems, Inc. Haestad Methods SoBdidle £ EldmiMaster V8i (SELECTseries 1) [08.11.01.03]



Input Data

Channel Slope (ft/fty ~ Discharge (ft*/s) Velocity (ft/s) Flow Area (ft?) Wetted Perimeter (ft) Top Width (ft)
0.04300 137.02 8.48 16.16 60.98 60.00
0.04400 138.61 8.57 16.16 60.98 60.00
0.04500 140.17 8.67 16.16 60.98 60.00
0.04600 141.72 8.77 16.16 60.98 60.00
0.04700 143.25 8.86 16.16 60.98 60.00
0.04800 144.77 8.96 16.16 60.98 60.00
0.04900 146.27 9.05 16.16 60.98 60.00
0.05000 147.76 9.14 16.16 60.98 60.00

Bentley Syst , Inc. Haestad Methods SoBdidle ZFhderMaster V8i (SELECTseries 1) [08.11.01.03]
1213/2018 10:19:17 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3




Project Description

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth
Section Definitions

Station (ft)

0+00.000
0+10.000
0+10.125
0+12,125
0+12.125
0+30.000

____Rating Table for 60" Street-Half Street

Manning Formula

Discharge

Elevation (ft)

0.70
0.50
0.00
017
0.20
0.56

Roughness Segment Definitions

Start Station

(0+00.000, 0.70)

Channel Slope (ft/ft)

0.00300
0.00400
0.00500
0.00600
0.00700
0.00800
0.00900
0.01000

12/13/2018 10:24:27 AM

Roughness

- Ending Station Coefficient

(0+30.000, 0.56) 0

Discharge (ft¥/s) Velocity (ft/s)

7.43
8.58
9.60
10.51
11.36
12.14
12.88
13.57

015

1.75
2.02
2.26
2.48
2.67
2.86
3.03
3.20

0.00600
0.56

f/ft

Flow Area (ft?)

4.25
4.25
4.25
4.25
4.25
4.25
4.25
4.25

Wetted Perimeter (ft)

23.18
23.18
23.18
23.18
23.18
23.18
23.18
23.18

Top Width (ft)

22.75
22.75
22.75
22.75
2275
2275
22.75
22,75

Bentley Systems, Inc. Haestad Methods SoBdidhe EldetMaster VBi (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Input Data
Channel Slope (ft/ft) ~ Discharge (fts) Velocity (fs) ~ FlowArea (ft9)  Wetted Perimeter (f)
0.01100 14.24 3.35 4.25 23.18
0.01200 14.87 3.50 4.25 23.18
0.01300 15.48 3.64 425 23.18
0.01400 16.06 3.78 425 2318
0.01500 16.62 3.91 425 23.18
0.01600 17.17 4.04 4.25 23.18
0.01700 17.70 4.17 4.25 23.18
0.01800 18.21 4.29 4.25 23.18
0.01900 18.71 4.40 4.25 23.18
0.02000 19.20 4.5 4.25 2318
0.02100 19.67 463 4.25 2318
0.02200 20.13 474 425 2318
0.02300 20.58 4.85 425 2318
0.02400 21.03 4.95 425 2318
0.02500 21.46 5.05 4.25 2318
0.02600 21.89 5.15 4.25 2318
0.02700 22.30 5.25 4.25 2318
0.02800 22.71 5.35 4.25 23.18
0.02900 23.11 5.44 4.25 23.18
0.03000 2351 5.53 4.25 23.18
0.03100 23.90 5.63 4.25 2318
0.03200 24.28 5.72 4.25 23.18
0.03300 24.66 5.81 4.25 23.18
0.03400 25.03 5.89 425 2318
0.03500 25.39 5.98 4.25 2318
0.03600 25.75 6.06 4.25 2318
0.03700 26.11 6.15 4.25 23.18
0.03800 26.46 6.23 4.25 2318
0.03900 26.80 6.31 4.25 2318
0.04000 27.15 6.39 425 23.18
0.04100 27.48 6.47 4.25 2318
0.04200 27.82 6.55 4.25 23.18
0.04300 28.15 6.63 4.25 23.18
0.04400 28.47 6.70 4.25 2318
0.04500 28.79 6.78 425 23.18
0.04600 20.11 6.85 4.25 23.18
0.04700 29.43 6.93 4.25 23.18

Rating Table for 60" Street-Half Street

Top Width (f)
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22,75
22,75
22.75
22.75
22.75
22.75
22.75
22.75
22,75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75
22.75

Bentley Systems, Inc. Haestad Methods SoBsdithegEideiMaster V8i (SELECTseries 1) [08.11.01.03]



Input Data

Channel Slope (fb'ﬂ) Discharge (ft*/s) Velocity (ft/s) Flow Area (ft?) Wetted Perimeter (ft) Top Width (ft)
0.04800 29.74 7.00 4.25 23.18 22.75
0.04900 30.05 7.07 4.25 23.18 2275
0.05000 30.35 7.15 4.25 23.18 22,75

Bentley Systems, Inc. Haestad Methods SoBdidlefElduMaster VBi (SELECTseries 1) [08.11.01.03]

12/13/2018 10:24:27 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Project Description

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth
Section Definitions

Station (ft)

0+00.000
0+10.000
0+10.125
0+12.125
0+12.125
0+30.000

Manning Formula

Discharge

Elevation (ft)

0.70
0.50
0.00
0.17
0.20
0.56

Roughness Segment Definitions

Start Station

(0+00.000, 0.70)

Channel Slope (ft/ft)

0.00300
0.00400
0.00500
0.00600
0.00700
0.00800
0.00800
0.01000

12/13/2018 10:23:07 AM

Ending Station

(0+30.000, 0.56)

Discharge (ft*/s)

5.41
6.24
6.98
7.64
8.26
8.83
9.36
9.87

Roughness
Coefficient

0

Velocity (ft/s)

~_Rating Table for 60" Street-TC

015

1.72
1.98
2.22
243
2.62
2.80
2.97
3.14

0.04350 f/ft
0.50 ft

Flow Area (ft?)

3.15
3.15
3.15
3.15
3.15
3.15
3.15
316

Wetted Perimeter (ft)

17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68

Top Width (ft)

17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25

Bentley Systems, Inc. Haestad Methods SoBdidhe EideiMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Input Data

Channel Slope (ft/ft)
0.01100

0.01200
0.01300
0.01400
0.01500
0.01600
0.01700
0.01800
0.01900
0.02000
0.02100
0.02200
0.02300
0.02400
0.02500
0.02600
0.02700
0.02800
0.02900
0.03000
0.03100
0.03200
0.03300
0.03400
0.03500
0.03600
0.03700
0.03800
0.03900
0.04000
0.04100
0.04200
0.04300
0.04400
0.04500
0.04600
0.04700

Discharge (ft*/s)
10.35
10.81
11.25
11.68
12.09
12.48
12.87
13.24
13.60
13.96
14.30
14.64
14.97
15.29
15.60
15.91
16.22
16.51
16.81
17.09
17.37
17.65
17.93
18.20
18.46
18.72
18.98
19.24
19.49
19.74
19.98
20.22
20.46
20.70
20.93
21.17
21.39

Velocity (ft/s)

3.29
3.43
3.57
3.71
3.84
3.97
4.09
4.21
4.32
4.43
4.54
4.65
4.75
4.86
4.96
5.06
5.15
5.25
5.34
5.43
5.52
5.61
5.70
5.78
5.87
5.95
6.03
6.11
6.19
6.27
6.35
6.43
6.50
6.58
6.65
6.72
6.80

Flow Area (ft?)
3.15

3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
315
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15

Wetted Perimeter (ft)
17.68

17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68
17.68

Top Width (ft)
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.256
17.25
17.25

Bentley Systems, Inc. Haestad Methods SoBdidle g EldeiViaster V8i (SELECTseries 1) [08.11.01.03]



Input Data : '

Channel Slope (ft/ft)  Discharge (ft/s) Velocity (ft/s) Flow Area (ft?) Wetted Perimeter (ft) Top Width (ft)
0.04800 21.62 6.87 3.15 17.68 17.25
0.04800 21.84 6.94 3.15 17.68 17.25
0.05000 22.07 7.01 3.15 17.68 17.25
Bentley Systems, Inc. Haestad Methods SolididlegEhmiMaster V8i (SELECTseries 1) [08.11.01.03]
12/13/2018 10:23:07 AM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3



APPENDIX B.2: CATCH BASIN FLOwW-BY SUMMARY TABLE
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APPENDIX B.3: CATCH BASIN Si1ZING CALCULATIONS




Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:15:20 AM

Efficiency

7.66
0.00600
2.00
0.08
0.02
0.015
21.00
4.00
4.00

100.00
7.66
0.00

15.96
0.45
2.67
0.13
0.46
2.86

0.06284
1.06
19.88

Bentley Systems, Inc. Haestad Methods SoBsiuieg&hderMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

ft¥/s
ft/ft

ft/ft
ft/ft

ft

%
ftils
ft/s

ft/s
ft/ft

‘Worksheet forCatch Basin#‘l- 16yr S
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Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curlb Opening Length
Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:15:14 AM

Efficiency

10.51
0.00600
2.00
0.08
0.02
0.015
21.00
4.00
4.00

97.75
10.27
0.24
18.14
0.49
3.42
0.13
0.46
3.08
0.05765
0.88
23.91

ft’ls
ft/ft

ft/ft

%
ft¥/s
ft3/s

ft/s
ft/ft

Bentley Systems, Inc. Haestad Methods SoBRsitle@&dderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Resuits

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

5M17/2019 10:15:34 AM

Efficiency

232
0.00600
2.00
0.08
0.02
0.015
14.00
4.00
4.00

100.00
2.32
0.00
9.54
0.32
1.04
0.13
0.46
2.24

0.08898
1.43
9.77

Bentley Systems, Inc. Haestad Methods SoBdittie¢ &vberMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Worksheet for Catch Basin #2-10yr
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ft/ft

ft/ft

ft/ft
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Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Resuits

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity
Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:15:27 AM

Efficiency

Bentley Systems, Inc. Haestad Methods SoBdiwthe@ &hberMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

4.93
0.00600
2.00
0.08
0.02
0.015
14.00
4.00
4.00

98.78
4.87
0.06

13.30
0.39
1.0
0.13
0.46
2.60

0.07123
0.91
15.32

ft*ls
ft/ft

fi/ft
ft/ft

ft*/s
ft¥/s

ft/s
fti/ft

Page
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Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:13:36 AM

Efficiency

3.64
0.00500
2.00
0.08
0.02
0.015
14.00
4.00
4.00

100.00
3.64
0.00

12.15
0.37
1.60
0.13
0.46
2.27

0.07578
1.14
12.31

Bentley Systems, Inc. Haestad Methods SoBdittie¢ &hderMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Worksheet for Catch Basin #3-10yr

ft¥/s
ft/ft

ft/ft
ft/ft

ft

%
ft¥ls
ft¥s

fi/ft

Page
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Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

5M17/2019 10:13:29 AM

Efficiency

Bentley Systems, Inc. Haestad Methods SoBsittte@&idberMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

5.92
0.00500
2.00
0.08
0.02
0.015
14.00
4.00
4.00

96.81
5.73
0.19

14.91
0.42
2.35
0.13
0.46
2.52

0.06584
0.85
16.42

eet for Catch Basin #3-100yr

ft'/s
ft/it
ft

ft/ft
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%
ft’/s
ft¥/s

ft/s
ft/ft
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Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:13:49 AM

Efficiency

4.38
0.00500
2.00
0.08
0.02
0.015
14.00
4.00
4.00

100.00
4.38
0.00

13.18
0.39
1.86
0.13
0.46
2.36

0.07179
1.02
13.74

Bentley Systems, Inc. Haestad Methods SoBdithe@ &hderMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

 Worksheet for Catch Basin #4-10yr

fté/s
ft/it

ft/it
ft/ft

%
ft¥/s
ft¥/s
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Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:13:43 AM

Worksheet for Catch Basin #4-100yr

6.76
0.00500
2.00
0.08
0.02
0.015
14.00
4.00
4.00

93.89
6.35
0.41

15,75
0.44
2.61
0.13
0.46
2.59

0.06343
0.79
17.76

ft¥/s
ft/ft

ft/ft
ft/ft

ft

%
ft*s
ft¥/s

Page

1 of

Bentley Systems, Inc. Haestad Methods SoBsitleG&iderMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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_ Worksheet for Catch Basi

Project Description

Solve For Spread

Input Data

Discharge 3.65 ft¥s
Gutter Width 2.00 1t
Gutter Cross Slope 0.08 f/ft
Road Cross Slope 0.02 fyt
Curb Opening Length 7.00
Opening Height 0.83 ft
Curb Throat Type Horizontal

Local Depression 4.00 in
Local Depression Width 400 ft
Throat Incline Angle 90.00 degrees
Results

Spread 11.60 ft
Depth 0.36 ft
Gutter Depression 013 ft
Total Depression 046 ft

Bentley Syst , Inc. Haestad Methods SoBsidieg &hbsrMaster V8i (SELECTseries 1) [08.11.01.03]
5/17/2019 10:13:09 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



sheet for Catch Basin #5-100yr

Project Description

Solve For Spread

Input Data

Discharge 6.42 ft¥s
Gutter Width 2.00 ft
Gutter Cross Slope 0.08  ft/t
Road Cross Slope 0.02  ft/ft
Curb Opening Length 7.00 1t
Opening Height 0.83

Curb Throat Type Horizontal

Local Depression 4.00 in
Local Depression Width 4.00 ft
Throat Incline Angle 90.00 degrees
Results

Spread 16.90 ft
Depth 0.46 ft
Gutter Depression 0.13 ft
Total Depression 046 ft

Bentley Systems, Inc. Haestad Methods SoBdidieg&hberMaster V8i (SELECTseries 1) [08.11.01.03]
5/17/2019 10:13:02 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Project Description

Solve For Spread

Input Data

Discharge 244 ft¥s
Gutter Width 2.00 ft
Gutter Cross Slope 0.08  ft/ft
Road Cross Slope 0.02  ft/ft
Curb Opening Length 4.00
Opening Height 0.83 ft
Curb Throat Type Horizontal

Local Depression 4.00 in
Local Depression Width 4.00 ft
Throat Incline Angle 90.00 degrees
Results

Spread 1039 ft
Depth 0.33 ft
Gutter Depression 013 ft
Total Depression 0.46 ft

Bentley Systems, Inc. Haestad Methods SoBdidie¢&hterMaster V8i (SELECTseries 1) [08.11.01 .03]
5M7/2019 10:12:15 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Catch Basin #6-100yr

Project Description

Solve For Spread

Input Data

Discharge 3.76 ft¥s
Gutter Width 2.00 1t
Gutter Cross Slope _ 0.08 ft/ft
Road Cross Slope 0.02 fi/ft
Curb Opening Length 4.00 ft
Opening Height 0.83 ft
Curb Throat Type Horizontal

Local Depression 400 in
Local Depression Width 4.00 ft
Throat Incline Angle 90.00 degrees
Results

Spread 13.86 ft
Depth 0.40 ft
Gutter Depression 013 ft
Total Depression 0.46 ft

Bentley Systems, Inc. Haestad Methods SoReitteg &hberMaster V8i (SELECTseries 1) [08.11.01.03]
5/17/2019 10:12:01 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



_Worksheet for Catch Basin #7-10yr

Project Description

Solve For Efficiency

Input Data

Discharge 3.39 ft¥s
Slope 0.02460  fi/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.08 f/ft
Road Cross Slope 0.02  fyft
Roughness Coefficient 0.015

Curb Opening Length 14.00 ft
Local Depression 4.00 in
Local Depression Width 4.00 ft
Results

Efficiency 9662 %
Intercepted Flow 3.28 ft¥ls
Bypass Flow 011 ft¥/s
Spread 8.156 ft
Depth 029 ft
Flow Area 0.79 ft?
Gutter Depression 013 ft
Total Depression : 0.46 ft
Velocity 429 fi/s
Equivalent Cross Slope 0.09792 ft/ft
Length Factor 0.85

Total Interception Length 16.52 ft

Bentley Systems, Inc. Haestad Methods SoBstitie¢ &hderMaster V8i (SELECTseries 1) [08.11.01.03]
5/17/2019 10:15:48 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity
Equivalent Cross Slope
Length Factor

Total Interception Length

5M17/2018 10:15:41 AM

522
0.02460
2.00
0.08
0.02
0.015
14.00
4.00
4.00

85.29
4.45
0.77

10.01
0.33
1.13
0.13
0.46
4.62

0.08624
0.66
21.37

‘Worksheet for Catch Basin #7-100yr

ft¥fs
ft/ft

fi/ft
ft/it

ft

%
ft¥/s
ft/s

ft/s
ft/ft
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Bentley Systems, Inc. Haestad Methods SoBgitie@ &hberMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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) Workhee orCatch Basin #8-10yr S

Project Description

Solve For Efficiency

Input Data

Discharge 3.22  ft¥s
Slope 0.00960 fi/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.08 fft
Road Cross Slope 0.02  fyft
Roughness Coefficient 0.015

Curb Opening Length ) 10.00 ft
Local Depression 4.00 in
Local Depression Width 4.00 ft
Results

Efficiency 9245 %
Intercepted Flow 298 ft¥ls
Bypass Flow 0.24 f{t°/s
Spread 996 ft
Depth 033 ft
Flow Area 112 e
Gutter Depression 013 ft
Total Depression 0.46 ft
Velocity 2.88 ft/s
Equivalent Cross Slope 0.08656  ft/ft
Length Factor 0.76

Total Interception Length 13.12 ft

Bentley Systems, Inc. Haestad Methods SoBsittheg&hberMaster V8i (SELECTseries 1) [08.11.01.03]
5/17/2019 10:14:05 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Project Description

Solve For
Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:13:56 AM

Worksheet for Catch Basin #8-100yr

Efficiency

4.96
0.00860
2.00
0.08
0.02
0.015
10.00
4.00
4.00

79.78
3.96
1.00

12.06
0.37
1.58
0.13
0.46
3.14

0.07616
0.59
16.99

ft¥s
ft/ft

ft/ft
fi/ft

%
ft’ls
ft’ls

ft/s
ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidie@&hberMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 1



Worksheet for Catch Basin #9-10yr
Project Description
Solve For Efficiency
Input Data
Discharge 4.68 ft¥ls
Slope 0.00960 f/ft
Gutter Width 200 ft
Gutter Cross Slope 0.08 ft/ft
Road Cross Slope 0.02 /it
Roughness Coefficient 0.015
Curb Opening Length 14.00
Local Depression 4.00 in
Local Depression Width 4.00 ft
Results
Efficiency 96.83 %
Intercepted Flow 453 ft¥/s
Bypass Flow 0.15 ft/s
Spread 11.76 ft
Depth 0.36 ft
Flow Area 1.51 ft
Gutter Depression 0.13
Total Depression 0.46
Velocity 3.10 fi/s
Equivalent Cross Slope 0.07748  ft/ft
Length Factor 0.85
Total Interception Length 16.41 ft

Bentley Systems, Inc. Haestad Methods SoBdidie@ &fderMaster V8i (SELECTseries 1) [08.11.01.03]
5/17/2019 10:14:19 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity
Equivalent Cross Slope
Length Factor

Total Interception Length

§117/2019 10:14:13 AM

Efficiency

7.22
0.00960
2.00
0.08
0.02
0.015
14.00
4.00
4.00

85.59
6.18
1.04

14.14
0.41
2.13
0.13
0.46
3.40

0.06828
0.66
21.24

Bentley Systems, Inc. Haestad Methods SoRdiutie@ &hderMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

ftéls
ft/ft

ft/ft
ft/ft

ft

%
ft*/s
ft'/s

ft/s
ft/ft

_ Worksheet for Catch Basin #9-100yr
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Project Description

Solve For Spread

Input Data

Discharge 1.95 fi¥Ys
Gutter Width ' 2.00 ft
Gutter Cross Slope 0.08 fi/ft
Road Cross Slope 0.02 1/t
Curb Opening Length 4.00 ft
Opening Height 0.83

Curb Throat Type Horizontal

Local Depression 4.00 in
Local Depression Width 4.00 ft
Throat Incline Angle 90.00 degrees
Results

Spread 3.83 ft
Depth 0.31 ft
Gutter Depression 013 ft
Total Depression 046 ft

Bentley Systems, Inc. Haestad Methods SoBditfeg&hberMaster V8i (SELECTseries 1) [08.11.01.03]
5/17/2019 10:13:22 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Project Description

Solve For Spread

Input Data

Discharge 443 ft¥s
Gutter Width 2.00 ft
Gutter Cross Slope 0.08 i/t
Road Cross Slope 0.02 1/t
Curb Opening Length 400 ft
Opening Height 0.83 ft
Curb Throat Type Horizontal

Local Depression 4.00 in
Local Depression Width 4.00 #t
Throat Incline Angle 90.00 degrees
Results

Spread 15.46 ft
Depth 0.44 ft
Guiter Depression 0.13 ft
Total Depression 0.46 ft

Bentley Systems, Inc. Haestad Methods SoBsiutieg&hterMaster V8i (SELECTseries 1) [08.11.01.03]
5M7/201910:13:15 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



‘Worksheet for Catch Basin #11-10yr

Project Description

Solve For Efficiency

Input Data

Discharge 8.81 ft¥s
Slope 0.04350 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.08 fuft
Road Cross Slope 0.02 fuft
Roughness Coefficient 0.015

Curb Opening Length 28.00 ft
Local Depression 4.00 in
Local Depression Width 4.00 ft
Results

Efficiency 96.69 %
Intercepted Flow 8.52 ft¥s
Bypass Flow 029 fi¥s
Spread 1115 ft
Depth 0.35 ft
Flow Area 1.37 fe2
Gutter Depression 013 ft
Total Depression 0.46 ft
Velocity 6.44 ft/s
Equivalent Cross Slope 0.08034  ft/ft
Length Factor 0.85

Total Interception Length 3296 ft

Bentley Systems, Inc. Haestad Methods SoBsidteq &hderMaster V8i (SELECTseries 1) [08.11.01.03]
5M7/2019 10:14:33 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity
Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:14:26 AM

Workshe

Efficiency

13.76
0.04350
2.00
0.08
0.02
0.015
28.00
4.00
4.00

84.99
11.69
2.07
13.50
0.40
1.95
0.13
0.46
7.06
0.07049
0.65
42.99

Bentley Systems, Inc. Haestad Methods SoBgittie¢ &hberMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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%
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Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity
Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:14:46 AM

Efficiency

2.06
0.02730
2.00
0.08
0.02
0.015
14.00
4.00
4.00

100.00
2.06
0.00
6.05
0.25
0.49
0.13
0.46
4.19

0.11387
1.1
12.63

Bentley Systems, Inc. Haestad Methods SoBRsidle@&hberMaster VBi (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Project Description

Solve For
Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

5M7/2019 10:14:40 AM

Worksheet for Catc

Efficiency

3.16
0.02730
2.00
0.08
0.02
0.015
14.00
4.00
4.00

97.25
3.07
0.09
7.66
0.28
0.71
0.13
0.46
4.43

0.10141
0.86
16.20

Bentley Systems, Inc. Haestad Methods SoRgidieq &hterMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

ft¥/s

ft/ft
ft/ft

%
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ft*/s

ft/s
ft/ft
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e — CatchHBasm #13-10y;r e e e

Project Description

Solve For Spread

Input Data

Discharge 5.08 ft¥/s
Gutter Width 2.00 1t
Gutter Cross Slope 0.08 ft/ft
Road Cross Slope 0.02 fi/ft
Curb Opening Length 4.00 ft
Opening Height 0.83 ft
Curb Throat Type Horizontal

Local Depression 4.00 in
Local Depression Width 4.00 it
Throat Incline Angle 90.00 degrees
Results

Spread 16.96 ft
Depth 0.47 ft
Gutter Depression 0.13 ft
Total Depression 046 ft

Bentley Systems, Inc. Haestad Methods SoRdittie¢&hderMaster V8i (SELECTseries 1) [08.11.01.03]
5M7/201910:12:35 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheot for Catch Basin #14-10yr

Project Description

Solve For Spread

Input Data

‘Discharge 2.90 ft¥s
Gutter Width 2.00 ft
Gutter Cross Slope 0.08 fi/ft
Road Cross Slope 0.02  fi/ft
Curb Opening Length 4.00 ft
Opening Height 0.83 ft
Curb Throat Type Horizontal

Local Depression 4.00 in
Local Depression Width 4,00 ft
Throat Incline Angle 90.00 degrees
Results

Spread 11.66 ft
Depth 0.36 ft
Gutter Depression 0.13 ft
Total Depression 0.46 ft

Bentley Systems, Inc. Haestad Methods SoBdinthe@&hberMaster V8i (SELECTseries 1) [08.11.01.03]
5/17/2019 10:12:55 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity
Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:15:07 AM

Efficiency

2.64
0.01490
2.00
0.08
0.02
0.015
14.00
4.00
4.00

100.00
2.64
0.00
8.15
0.29
0.79
0.13
0.46
3.34

0.09790
1.09
12.80

Bentley Systems, Inc. Haestad Methods SoBditie@&hberMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity
Equivalent Cross Slope
Length Factor

Total Interception Length

5/17/2019 10:15:00 AM

Efficiency

4.07
0.01490
2.00
0.08
0.02
0.015
14.00
4.00
4.00

96.52
3.93
0.14

10.02
0.33
1.13
0.13
0.46
3.60

0.08619
0.85
16.57

Bentley Systems, Inc. Haestad Methods SoBeitﬂengWMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Worksheet for Catch Basin #15-100yr
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APPENDIX B.4: DROP INLET CALCULATIONS




WEIR EQUATION:

Q= CLH®2

Atrium Diameter = 6"

1.57 ft

SOLVING FOR L: L Q Atrium Weir Lengths = d
cH® Equivalent Atrium Weir =
C 2.8
Total
Opening
Inlet Line/Lateral Q100 H Min. L Length Inlet Type
16 Lateral A1-6 4.75 0.75 2.61 3 Modified CB 110




APPENDIX B.5: STORM DRAIN SiZING FRICTION SLOPE CALCULATIONS




LINE A1

PIPE SIZING (SOFFIT CONTROL)

e | ssten | oo o] 29 | K| stoee | wocsr | mucsr| siare: | vetoemy | Vmen'” | coerroen] Losses | e
1105.24 LINE A1 54 7.69 49.76 | 1966.48 | 0.0030 | 1100.25 | 1100.27 3.1328 0.1521 1.5000 0.2282 1105.47
1105.47 LINE A1 54 157.84 47.96 | 1966.48 | 0.0030 | 1100.27 | 1100.75 3.0195 0.1413 1.5000 0.2120 1105.78
1105.78 LINE A1 48 268.14 36.91 1436.42 | 0.0030 | 1100.75 | 1101.55 2.9410 0.1341 1.5000 0.2011 1106.16
1106.16 LINE A1 48 119.43 32.23 | 1436.42 | 0.0030 | 1101.55 | 1101.91 2.5681 0.1022 1.5000 0.1533 1106.37
1106.37 LINE A1 24 51.80 11.50 226.22 | 0.0030 | 1101.91 | 1102.06 3.6654 0.2082 1.5000 0.3124 1106.82
1106.82 LINE A1 36 93.29 14.51 666.97 | 0.0030 | 1102.06 | 1102.34 2.0547 0.0654 1.5000 0.0982 1106.96
1106.96 LINE A1 36 231.79 18.25 666.97 | 0.0050 | 1102.34 | 1103.50 2,5852 0.1036 1.5000 0.1554 1107.29
1107.29 LINE A1 30 61.64 15.75 410.16 | 0.0150 | 1103.50 | 1104.43 3.2128 0.1600 1.5000 0.2400 1107.62
1107.62 LINE A1 18 140.03 4.07 105.04 | 0.0150 | 1104.43 | 1106.53 2.3062 0.0824 1.5000 0.1237 1107.95

LOSS
0.25 0.25
0.25 0.25
0.50 1.00
2.50
LAT A1-1
PIPE SIZING (SOFFIT CONTROL)

wse | svorem | RE | PR i | K| R | ber | wmer | Tt |veLory | ST | cogrricen | vosses |

1105.47 A1-1 18 13.28 445 105.04 | 0.0050 | 1100.27 | 1100.34 2.5215 0.0985 1.5000 0.1478 1105.64




LAT A1-2

PIPE SIZING (SOFFIT CONTROL)

LOSS
DS PIPE | PIPE PIPE | DS US | FRICTION VELOCITY us
wse | SYSTEM | pia. |LeneTh| @) | K| g 0pE | INvERT | INvErT | stope | VEROCTY| hEap oo_m_"w_o_mz LOSSES | wsE
1105.78 | LAT A1-2 18 | 36.07 | 11.91 | 105.04 | 0.0050 | 1100.75 | 1100.93 6.7485 | 0.7059 1.5000 1.0589 | 1107.30
1107.30 | LATA1-2 18 38.64 | 7.22 | 105.04 | 0.0050 | 1100.93 | 1101.12 4.0910 | 0.2594 1.5000 03891 | 1107.87
CP A1-2
PIPE SIZING (SOFFIT CONTROL)
LOSS
DS PIPE | PIPE PIPE | DS US | FRICTION VELOCITY us
wse | SYSTEM | pia. |Lenet| @©%) | K | 5 0pE | INVERT | INVERT | sLope | VE-CCTY | HeaD AR | MRS | e
1107.30 | LAT A1-3 18 | 38.05 | 3.6 | 10504 | 0.0050 | 1100.93 | 1101.12 2.2438 | 0.0780 1.5000 0.1171 | 1107.47
LAT A1-3
PIPE SIZING (SOFFIT CONTROL)
LOSS
DS PIPE | PIPE PIPE | DS Us | FRICTION VELOCITY us
wse | SYSTEM | pia |Lenetn| @) | K| g 0pE | INvERT | INVERT | stope | VEROCTY| " heaD COEFFICIEN | LOSSES | wsg
1106.16 | LAT A1-3 18 | 69.53 | 4.45 | 10504 | 0.0050 | 1101.55 ] 1101.90 25215 | 0.0985 1.5000 0.1478 | 1106.43
LAT A1-4
PIPE SIZING (SOFFIT CONTROL)
LOSS
DS PIPE | PIPE PIPE | Ds US | FRICTION VELOCITY us
wse | SYSTEM | pia |Lenet| @) | K| g 0pE | INvERT | INVERT | sLope |VEROCTY | " heap oOm_uw_o_mz LOSSES | wsk
1106.37 | LAT A1-4 18 27.80 | 6.42 | 105.04 | 0.0050 | 1101.91 | 1102.05 [NNGIOGSHEN 3.6377 | 0.2051 1.5000 0.3077 | 1106.78
LAT A1-5
PIPE SIZING (SOFFIT CONTROL)
LOss
DS PIPE | PIPE PIPE | Ds Us | FRICTION VELOCITY us
wse | SYSTEM | pia [LeneTH| Q€™ | K | g opE | INvErT | INvERT | sLope | VEROOTY| LEap Smn,__w_n_mz ERREES | wee
1106.37 | LAT A1-5 18| 16.53 | 3.76 | 105.04 | 0.0050 | 1101.91 | 1101.99 21305 | 0.0704 1.5000 0.1055 | 1106.50




LAT A1-6

PIPE SIZING (SOFFIT CONTROL)
L0ss
DS PIPE | PIPE PIPE | DS US | FRICTION VELOCITY us
wse | SYSTEM | A |LeneTH| @€f) | K | s10PE | INvERT | INvERT | sLope | VEROCTY | hEAD oo_m_"._w_o_mz LOSSES | sk
1106.82 | LAT A1-6 30 30.73_| 4.75 | 410.16 | 0.0050 | 1102.06 | 1102.26 0.9689 | 0.0146 1.5000 0.0218 | 1106.84
LAT A1-7
PIPE SIZING (SOFFIT CONTROL)
Loss
DS PIPE | PIPE PIPE | DS US | FRICTION VELOCITY us
wse | SYSTEM | pia. [LeneTh| @€%) | K | s 0pE | INvERT | INvErT | sLope | VEROCTY | heaD oOm_uw_o_mz EOSSER | wsE
1106.96 | LAT A1-7 30| 30.26 | 5.73 | 410.16 | 0.0050 | 1102.34 | 1102.50 1.1688 | 0.0212 1.5000 0.0318 | 1107.00
LAT A1-8
PIPE SIZING (SOFFIT CONTROL)
LOSS
DS PIPE | PIPE PIPE | Ds US | FRICTION VELOCITY Us
wse | SYSTEM | pia. [LeneTH| @€ | K| si0pE | INVERT | INvERT | stope | VEROCTY | heap oo_m_"ﬂ_o_mz LOSSES | weE
1106.96 | LAT A1-8 30 16.84 | 6.35 | 410.16 | 0.0050 | 1102.34 | 1102.43 |NNOIOUNSIN 1.2953 | 0.0260 1.5000 0.0390 | 1107.00
LAT A1-9
PIPE SIZING (SOFFIT CONTROL)
; LOSS
DS PIPE | PIPE PIPE | DS US | FRICTION VELOCITY us
wse | SYSTEM | pia |Lenemn| Q€% | K| 5 0pE | INvERT | INVERT | sLope |VEFOCTY | heap oo_m_"w_o_mz LOSSES | wse
1107.29 | LAT A1-9 24| 33.66 | 4.87 | 226.22 | 0.0050 | 1103.50 | 1103.67 15522 | 0.0373 1.5000 0.0560 | 1107.36
LAT A1-10
PIPE SIZING (SOFFIT CONTROL)
L0ss
DS PIPE | PIPE PIPE | DS Us | FRICTION VELOCITY us
wse | SYSTEM | s |LeneTH| @€%) | K| 51 0pE | INvERT | INvERT | sLope | VEROCTY | hEAD oom_u.__m_o_mz EOBOES | wsE
1107.62 | LATA1-10 |_ 24 | 30.60 | 10.27 | 226.22 | 0.0050 | 1104.43 | 1104.58 3.2733 | 0.1661 1.5000 0.2491 | 1107.93




LINE A2

PIPE SIZING (SOFFIT CONTROL)

e | sveren | 0 T S @06 | K| ore | wogsr | mcnr | ocong | VELooY [ Vigap | coeericen | osses | e
1105.24 LINE A2 42 114.70 16.56 | 1006.08 | 0.0050 | 1100.25 | 1100.82 1.7235 0.0460 1.5000 0.0691 1105.34
1105.34 LINE A2 42 60.38 13.76 | 1006.08 | 0.0050 | 1100.82 | 1101.13 1.4321 0.0318 1.5000 0.0477 1105.40
LOSS
0.25 0.25
0.25 0.25
0.50 1.00
2.50
LAT A2-1
PIPE SIZING (SOFFIT CONTROL)
wae | o | T | PR e | k| B | ier | wer | e | veLoomy | VSCTY | coercien | Losses | U2
1105.34 LAT A2-1 18 10.96 3.16 105.04 | 0.0050 | 1100.82 | 1100.88 1.7905 0.0497 1.5000 0.0745 1105.42




LINE B

PIPE SIZING (SOFFIT CONTROL)

oS
DS PIPE | PIPE PIPE | DS US | FRICTION VELOCITY| . © Us
wse | SYSTEM | pia ienoth| @) | K 5 0pe | inverT | nverT | stope |VELOCITY| "ypap | GOEFFICIEN | LOSSES | o0
110650 | LINEB 18 | 66.70 | 11.80 | 105.04 | 0.0100 | 1101.65 | 1102.32 6.6862 | 0.6929 1,5000 10394 | 1108.38
110838 | ~LINEB 18 | 3215 | 7.85 | 10504 | 0.0100 | 1102.32 | 1102.64 4.4480 | 0.3067 1.5000 0.4600 | 1100.02
LOSS
0.25 | 025
0.25 | 025
0.50 1.00
2.50
LAT B1
PIPE SIZING (SOFFIT CONTROL)
B
T0sS
DS PIPE | PIPE PIPE | DS us | FrICTION VELOCITY us
wse [ SYSTEM | oia [iengrn| @) | K| g ope [inverT [ invert | sLope |VELOCITY | LEaD RNt | REREAN | e
110838 | LATB1 18 | 422 | 443 | 10504 | 0.0030 | 1102.32 | 110233 25101 | 0.0977 1.5000 0.1465 | 1108.54




SPLIT FLOW PIPE - LATERAL A

PIPE SIZING (SOFFIT CONTROL)

CoSS

DS PIPE | PIPE PIPE | DS US | FRICTION VELOCITY Us
wse | SYSTEM | pia |LeneTh| QP K SLOPE | INVERT | INVERT | sLope | VEROCITY| "jpap | COEFFICIEN | LOSSES | \yop
110450 | LATA 42 | 2875 | 1076 | 1006.08 | 0.0100 | 1098.50 | 1098.79 0.0194 1.5000 0.0202 | 1104.53

BASIN OUTLET PIPE - LINE C
PIPE SIZING (SOFFIT CONTROL)
LOSS
DS PIPE | PIPE PIPE | Ds US | FRICTION VELOCITY us
wse | SYSTEM | pia |LeneTh| Q(CF) K SLOPE | INVERT | INVERT | sLopE | VE-OCITY | peap nOmH_o_mz LOSSES | wse
110002 | LINEC 36 | 12050 | 66.32 | 666.97 | 0.0063 | 1097.02 qu.ﬁl 9.3946 | 1.3680 1.5000 2.0520 | 1103.35




APPENDIX B.6: SPLITTER STRUCTURE NOMOGRAPH
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APPENDIX B.7: SPLITTER STRUCTURE WEIR CALCULATION

—



DIVERSION STRUCTURE WEIR

100-YEAR WSE CALCULATION

WEIR EQUATION: Q= cLH®?

SOLVING FOR H: H= Q (2/3)
CL
Q= 10.76 ft’/s
L= 8 ft
C= 3
H= 0.59 ft
Invert = 1104.56

100-YEAR WSE = 1105.15




APPENDIX B.8: BASIN OUTLET STRUCTURE CALCULATION




BASIN OUTLET STRUCTURE CALCULATIONS

100-YEAR WSE CALCULATION

WEIR EQUATION: Q= CLH®¥?

SOLVING FOR H: H x(
Q= 66.32 ft’/s
L= 16 ft
C= 3
H= 1.24 ft
Invert = 1104

100-YEAR WSE = 1105.24

Q
CL

(2/3)




EXCERPTS




EXCERPT A: PALOMA DEL SoL TEMECULA CREEK CHANNEL — ALCOBA DRIVE
STORM DRAIN TRACT NO. 24185 STORM DRAIN PLANS
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EXCERPT B: VILLAGES AT PASEO DEL SoL, TRACT 36483, PA 4A PRIVATE
STORM DRAIN IMPROVEMENT PLANS
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EXCERPTC: TENTATIVE TRACT MAP 36483 STORM DRAIN PLAN
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EXCERPT D: MAHLON VAIL ROAD/TEMECULA PARKWAY STORM DRAIN PLANS
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EXHIBIT A: PosT-PROJECT CONDITION ONSITE RATIONAL METHOD
HYDROLOGY MAP
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EXHIBIT B: DRAINAGE FACILITIES MAP
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Hydrologic Soil Group—Western Riverside Area, California

Natural Resources
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Hydrologic Soil Group—Western Riverside Area, California

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Western Riverside Area, California (CA679)
Map unit symbol Map unit name Rating Acres in AOI Percent of AO!

AtD2 Arlington and Greenfield | C 2.3 0.7%
fine sandy loams, 8 to
15 perc ent slopes,
eroded

Cf Chino silt loam, drained, |C/D 1.5 0.5%
saline-alkali

GhC Gorgonio loamy sand, 0 | A 0.4 0.1%
to 8 percent slopes

GpB Grangeville sandy loam, | A/D 47.7 15.5%
drained, saline-alkali,
0 to 5 percent slopes

GtA Grangeville fine sandy | A/D 89.4 29.0%
foam, drained, 0 to 2
percent sl opes

GuB Grangeville fine sandy  |B/D 26.8 8.7%
loam, poorly drained,
saline-alk ali, 0 to 5
percent slopes

GvB Grangeville fine sandy | B/D 17.0 5.5%
loam, saline-alkali, 0 to
5 perc ent slopes

GyC2 Greenfield sandy loam, 2 | A 5.1 1.7%
to 8 percent slopes,
eroded

HeA Hanford coarse sandy A 13.4 4.4%
loam, 0 to 2 percent
slopes

HcC Hanford coarse sandy A 11.6 3.8%
loam, 2 to 8 percent
slopes

Heb2 Hanford coarse sandy A 21.9 71%
loam, 8 to 15 percent
slopes, erod ed

RsC Riverwash 50.2 16.3%

RuF Rough broken land 20.5 6.6%

Totals for Area of Interest 307.8 100.0%

USDA  Natural Resources Web Soil Survey 3/18/2014
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Hydrologic Soil Group—Western Riverside Area, California

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or CID), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 3/18/2014
==  Conservation Service National Cooperative Soil Survey Page 4 of 4



EXHIBIT D: RAINFALL MAPS
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EXHIBIT E: SLOPE OF INTENSITY DURATION CURVES
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