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1.0 EXECUTIVE SUMMARY

This report documents the hydrology and hydraulics methodology, calculations, and results
completed for the Sunnymead Master Drainage Plan project.

An introduction and project overview is provided in Section 2.0. Section 3.0 describes the
hydrology and hydraulics methodology and calculations. Section 4.0 discusses the key results of
the calculations.

Lastly, the appendices contain various maps and exhibits prepared to supplement the report, as
well as detailed calculations and modeling output files.

2.0 INTRODUCTION

The upstream end of the proposed improvements includes a 60” RCP storm drain that collects
runoff flowing south along Graham Street and west along Hemlock Avenue, via inlets at the
intersection of Graham and Hemlock. The 60” RCP continues west under Hemlock until it
reaches the Towngate Apartments, where the 60” RCP upsizes to a 72” RCP, turns south and
collects flow from an existing 48” RCP storm drain. Alongside that existing 48” RCP is another
48” RCP that will outlet into a proposed 5”x4” RCB, which outlets to an existing culvert north of
SR60. The proposed 72” storm drain continues south and collects additional flow via five
proposed inlets just north of Sunnymead Boulevard. There is an existing 48” CMP that collects
flow north of Sunnymead Boulevard and conveys the flow south to an existing channel south of
Sunnymead, however the CMP is undersized and can only convey 102 cfs under Sunnymead
Blvd. Once the maximum capacity of the 48” CMP is reached, water will pond and flow into
these five proposed inlets, which flow into the proposed system. That remainder flow enters the
proposed SMART basin, which is a basin that allows lesser storm flows pass through the basin
but will detain flows up to the 100-year storm, until the storm subsides. After the peak flowrate is
reduced in the SMART basin, runoff continues to flow south through a proposed 60” RCP storm
drain for approximately 1,400 feet, at which point upsizes to a 72” RCP. The existing natural
channel and the 72” RCP storm drain both discharge at a confluence area near the south end of
the project area. The confluence area also confluences flow from an existing storm drain pipe
which conveys flows from an adjacent neighborhood to the east of the project site. At the end of
the project area, flows are discharged to the existing trapezoidal channel.

The objective of the proposed project is to reduce the flows into the existing trapezoidal channel
known as Line F of the Sunnymead Master Drainage Plan. In addition, flooding will be
eliminated in various areas tributary to the existing trapezoidal channel, such as the vegetated
areas north of Sunnymead Boulevard and SR-60.

Rational Method calculations were prepared to obtain peak flows throughout the watershed
needed to design catch basins and storm drain facilities Upstream of the Towngate Racket Club
Apartments on Hemlock Ave. Unit Hydrograph calculations were performed to obtain storage
requirements of detention basins needed to reduce peak flow discharges and headwater elevations
upstream of proposed culverts. Hydraulic models were prepared to size storm drains, catch
basins, and outflow structures throughout the project limits.



3.0 GENERAL INFORMATION

The following information and assumptions were used in the hydrologic and hydraulic
calculations:

1. Survey Data within project boundaries, provided by the City of Moreno Valley, along
with orthographic topography, provided by RCFC&WCD, were used to estimate flow
directions, slopes, ponding depths, and elevations for the entire area studied.

2. The various hydrologic soil groups were determined using RCFC&WCD Plates C-1.16
and C-1.17, as reflected in the hydrologic calculations. Plates C-1.16 and C-1.17 have
been attached to Appendix A.

3. The various land use classifications input in the CIVILDESIGN Riverside County
Rational Hydrology Program were chosen based on the closest representation of the land
use in each given subarea. Subarea land use was determined through Google Earth
imagery.

4. Rainfall intensities were provided by the CIVILDESIGN Riverside County Rational
Hydrology Program, which base intensities on the RCFC&WCD Plate D-4.1. The
“Sunnymead-Moreno” area option was used as input for the rainfall intensities.

5. Using Bentley Flowmaster, it has been determined that the existing 48” CMP which
coveys flows under Sunnymead Blvd into the natural channel has a maximum capacity of
102 cfs. The model output file is shown in Appendix J.

4.0 METHODOLOGY
4.1 HYDROLOGY

Rational Method calculations were used to calculate separate flowrates into the various inlets at
the upstream end of the system, and unit hydrograph/hydrograph routing calculations were
completed for the entire system.

411 RATIONAL METHOD HYDROLOGY

The Riverside County Rational Hydrology Program, developed by CIVILDESIGN, was used to
obtain hydrologic flows for the 100-year, 1-hour storm on Hemlock Avenue. The survey data
stated above in Section 3.0 was used to determine low points, tributary areas, slopes, and flow
path lengths. This information, along with soil classification and land use information, is
summarized in the proposed rational method hydrology exhibit, shown in Appendix B. Table 1
below summarizes the results from the rational method hydrologic models. The full model output
files can be found in Appendix D.



Table 1: Rational Method Hydrology Results

US Node | DS Node Operation 100-Year, 1-Hour Peak Flowrate (CFS)
Basin Al
0 6 Initial Area 6.131
6 30 Streetflow 45.445
15 30 Flow Addition 47.316
30 35 Pipeflow 47.316
10 20 Initial Area 13.021
20 35 Streetflow 24.097
25 35 Flow Addition 39.339
35 50 Pipeflow 79.834
40 45 Initial Area 15.198
45 50 Streetflow 32.209
46 50 Flow Addition 32.464
50 80 Pipeflow 102.696
Basin A2
60 65 Initial Area 22.401
65 66 Streetflow 58.550
66 70 Pipeflow 58.550
61 62 Initial Area 22.625
62 63 Natural Channel 94.625
63 64 Streetflow 167.418
64 70 Pipeflow 167.418
70 75 Pipeflow 223.449
67 75 Flow Addition 281.473
75 91 Pipeflow 281.473
90 91 Flow Addition 366.047
91 93 Pipeflow 366.047
92 93 Flow Addition 412.411
93 94 Pipeflow 412.411
81 94 Flow Addition 440.728
75 94 Flow Addition 470.139
Basin A3
100 105 Initial Area 14.578
105 110 Improved Channel 32.758
Basin B
120 125 \ Initial Area 15.205




412 UNIT HYDROGRAPH AND HYDROGRAPH ROUTING HYDROLOGY

The Riverside County Unit Hydrograph Hydrology Program, developed by CIVILDESIGN, was
used to develop unit hydrographs for the 100-year, 3-hour storm for the full study area. Unit
hydrograph models were used to create hydrographs for the Basins A, B, C, and D and respective
sub-basins. An additional Basin E, which outlets into the existing trapezoidal channel
downstream of the proposed improvements, was also modeled to analyze how possible backflow
will impact the proposed improvements. The survey data stated above in Section 3.0 was used to
determine low points, tributary areas, slopes, and flow path lengths. This information, along with
soil classification and land use information, is summarized in the proposed synthetic unit
hydrograph routing exhibit, shown in Appendix C. Table 2 below summarizes the results from the
individual unit hydrograph models. The full unit hydrograph model output files can be found in
Appendix E.

Table 2: Unit Hydrograph Results

Basin Area 100-Year, 3-Hour Peak Flowrate (CFS)
Al 110.882
A2 316.002
A3 26.951
B 12.008
C 82.429
D 72.080
E 47.555

These Unit Hydrographs were then routed together using the Flood Hydrograph Routing
Program, developed by CIVILDESIGN, to analyze the efficiency of each storage area, including
the proposed SMART basin and determine the peak flowrates in different segments of the
proposed storm drain. The stage storage of each storage area was calculated using Surface models
in Autodesk Civil3D. An exhibit of each stage storage analysis is shown in Appendix F. The
Discharge rating curve of each storage area was developed using Bentley Culvertmaster; the
output files can be found in Appendix F. The tables and figures below summarize the relationship
between stage storage and discharge of each storage area. Table 5 below summarizes the results
from the Hydrograph routing model. The full model output file can be found in Appendix G.



Table 3: Sta

e Storage Discharge Data for the Ponding Area north of SR-60

Basin Depth Storage (Ac. Discharge
(ft) Ft.) (cfs)
0 0.000 0.000
0.27 0.001 2.430
0.77 0.002 11.590
1.27 0.003 24.550
1.77 0.005 40.390
2.27 0.012 58.660
2.77 0.031 79.070
3.27 0.108 101.420
3.77 0.347 125.550
4.27 0.792 151.330
4.77 1.441 178.680
5.12 2.006 198.700
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Figure 1: Stage Storage Discharge Curves for the Ponding Area North of SR-60
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Table 4: Stage Storage Discharge Data for the SMART Basin

Basin Depth Storage (Ac. Discharge
(ft) Ft.) (cfs)

0 0.000 0.000
0.5 0.040 1.550
1.5 0.119 13.060
2.5 0.198 34.260
3.5 0.278 63.600
4.5 0.357 98.990
55 0.436 136.460
6.5 0.516 169.690
7.5 0.595 191.400
8.5 0.674 210.130
9.5 0.763 228.060
10.0 0.925 236.700
10.5 1.108 245.140
11.5 1.514 261.430
12.5 1.978 276.980
13.0 2.232 284.500
13.5 2.501 291.850
14.5 3.086 306.110
15.5 3.734 319.800

15.62 3.817 321.410
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Table 5: Flood Hydrograph Routing Results

Node Inflow | Outflow Description
Oto5 110.882 | Add Basin A1 SUH

Otob Store Hydrograph "routeOto5"

13t06 316.002 | Add Basin A2 SUH

6to5 | 316.002 | 158.001 | Split Hydrograph 50/50, 50% to Node 5, 50% to "Stream 1"
5to5 268.883 | Combine "route0to5"

5to5 268.883 | Print Hydrograph

5to016 | 268.883 | 260.191 | Pipe flow - program calculates pipe size
510 16 Store Hydrograph "route5t016"

1to2 26.951 | Add Basin A3 SUH

5to2 184.953 | Combine "Stream 1"

2to14 | 184.953 | 155.337 | Retarding Basin Routing - Towngate Apartments basin

14t0 15 | 155.337 | 155.290 | Improved Channel Flow

14to 15 Store Hydrograph "routel4to15"

10to 11 12.008 | Add Basin B SUH

11to12 | 12.008 | 11.929 | Pipe flow - program calculates pipe size

12to15 | 11.929 | 10.460 | Improved Channel Flow

15to0 15 164.147 | Combine "routel4tol5”
15t0 15 164.147 | Print Hydrograph
15t07 | 164.147 | 163.489 | Irregular Channel Flow
lto7 224.797 | Add Basin C SUH
Zt018 | 224.797 | 102.000 gﬁ"t Hydrograph, 102 cfs goes to Node 18, excess goes to "Stream
18t0 19 | 102.000 | 102.000 | Improved Channel Flow
18t0 19 Store Hydrograph "route18to19"
510 16 260.191 | Combine "route5to16"
16 to 16 382.988 | Combine "Stream 2"

16to 17 | 382.988 | 295.344 | Retarding Basin Routing - SMART Basin

17 t0 19 | 295.344 | 292.992 | Pipe flow - program calculates pipe size

17t0 19 Store Hydrograph "routel7to19"
25t019 72.080 | Add Basin D SUH

251019 Store Hydrograph "route25t019"
18t0 19 102.000 | Combine "routel8to19"

25t0 19 174.080 | Combine "route25t019"

17 to 19 438.617 | Combine "routel7to19"

30to 19 482.193 | Add Basin E SUH

19t0 19 482.193 | Print Hydrograph




4.2
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HYDRAULICS

CATCH BASIN HYDRAULICS

Bentley Flowmaster was used to calculate the interception/bypass flowrates at each catch basin.
The “discharge” value represents the flowrate that reaches the inlet Discharge values were
obtained from the Rational Method calculations described in Section 4.1 above. For flow-by
condition inlets, the “bypass” value represents the flowrate that bypasses the inlet, and the
“intercepted” value represents the flowrate that enters the inlet. Full calculation reports can be
found in Appendix J. Table 6 below summarizes the rational flows received, bypass flows

received, intercepted flow, bypass flow, and bypass destination for each catch basin.

Table 6: Inlet Calculation Results

Rational Rational Node Bypass
Catch Flows (from Rational Flows Intercepted Bypass Bypass
Basin Received Method Received | Flow (cfs) | Flow (cfs) | Destination
(cfs) calculations) (cfs)
7-1 0.25 46 to 50 0 0.25 0 NA
7-2 32.21 40 to 50 0 32.21 0 NA
7-3 0.00 NA 8.46 8.46 0 NA
7-5 1.87 1510 30 0 1.87 0 NA
7-6 45.45 0to 30 0 41.12 4.33 CB7-3
7-7 24.10 10t0 35 0 21.38 2.72 CB7-3
7-8 15.24 251035 0 13.83 1.41 CB7-3
F-1A* NA NA 0 73.68 0 NA
F-2A* NA NA 0 49.12 0 NA

*The flows entering catch basins F-1A and F-2A were calculated using the flows from the
hydrograph routing models (Node 16 to 16, Stream 2. See Table 5 in section 4.1.2 above) rather
than the rational method models. The flowrate through these inlets was calculated to be 122 cfs.
As there are 5 inlets at F-1A and F-2A, the flowrate into each inlet was calculated to be 24.56 cfs.

The following items help correlate the catch basins described above to the catch basins shows on
the plan and profile sheets, submitted separately.

1.

2.

Flowmaster calculations for CB 7-1 correspond to the catch basin connected to Lateral
F7-1 shown on Sheet 12 of the plan and profile sheets.
Flowmaster calculations for CB 7-2 correspond to the catch basin at Station 51+82 shown
on Sheet 12 of the plan and profile sheets.
Flowmaster calculations for CB 7-3 correspond to the catch basin at Station 55+20 shown
on Sheet 13 of the plan and profile sheets.
Flowmaster calculations for CB 7-5 correspond to the catch basin connected to Lateral
F7-5 shown on Sheet 13 of the plan and profile sheets.
Flowmaster calculations for CB 7-6 correspond to the catch basin at Station 56+78 shown
on Sheet 13 of the plan and profile sheets.
Flowmaster calculations for CB 7-7 and 7-8 correspond to the two catch basins connected
to Laterals F7-7 and F7-8 shown on Sheet 13 of the plan and profile sheets.




7. Flowmaster calculations for CB F-1A and F-2A correspond to the two series of catch
basins connected to Laterals F-1A and F-2A shown on Sheet 7 of the plan and profile
sheets.

422 WSEL AT DOWNSTREAM END OF PROJECT

Due to the complex confluence hydraulics at the downstream end of the site, a HEC RAS model
was prepared to determine the water surface elevations (WSELS) at the downstream end of the
site and into the existing trapezoidal channel.

The HEC RAS geometry was prepared using the storm drain plan set, submitted separately.
Manning’s n-values of 0.013 were used for concrete portions of the model, and 0.042 were used
for the natural unlined channel portion. These values are consistent with values listed in the
Natural Resources Conservation Service document titled “Determining Manning’s Coefficient of
Roughness, “n”.

The steady flow data was prepared using the flowrates resulting from the flood hydrograph
routing modeling mentioned in section 4.1.2. According to the routing model results, this peak
flowrate is 482 cfs. The flowrate at other points within the HEC RAS model (such as the natural
channel, discharge from the 72” pipe, and discharge from the South Basin) were determined from
the same flood hydrograph routing model.

The model starts near the upstream end of the natural channel, just south of the SMART basin,
and continues south through the end of the proposed project and into the existing trapezoidal
channel to the Eucalyptus crossing. Appendix H includes a compilation of cross sections
developed by HEC RAS and a HEC RAS results summary table.

The hydraulic results of this model are shown on the storm drain plan set, submitted separately. It
should be noted that the plan set uses WSPG results upstream of the 72” pipe’s discharge at
Station 8+85, and uses HEC RAS results downstream of this point.

As can be seen on the HEC RAS cross section results in Appendix H (see Station 8+10 to 7+25),
there is overtopping on the existing trapezoidal channel for less than 100 feet downstream of the
project site. There is approximately 0.5 feet of overtopping.

4.2.3 MAIN STORM DRAIN NORTH AND SOUTH REACH HYDRAULICS

WSP prepared hydraulic calculations for the north and south reaches using WSPG. The south
reach model calculates the HGL through the 60” pipe, which upsized to a 72” pipe, that conveys
discharge from the SMART basin to the outlet downstream. The downstream water surface
elevation of the south reach model is the resulting water surface elevation in the HEC-RAS model
mentioned in section 4.2.2 above, at the discharge point of the 72” pipe (Station 8+85). The north
reach calculates the HGL through the main channel from the upstream end of the SMART basin
to the system headworks of the project near the Hemlock and Graham intersection. The
downstream water surface elevation of the model equals the peak water surface elevation in the
SMART basin, calculated using the flood hydrograph routing model mentioned in section 4.1.2
above. Detailed modeling results of the main line hydraulics calculations can be found in
Appendix I. As can be seen, the HGL’s throughout the project and their laterals are contained
below the existing or proposed ground.



424 CATCH BASIN LATERAL HYDRAULICS

WSP prepared hydraulic calculations for the catch basin laterals using WSPG. The flowrates were
taken using the intercepted flow results from the catch basin hydraulic calculations described in
Table 6, in Section 4.2.1 above. The downstream starting water surface elevations for each lateral
equals the resulting water surface elevation of the north reach hydraulic WSPG calculations
described in Section 4.2.2, at the station of confluence for each respective lateral. All water
surface elevations within the lateral are contained below existing ground. Detailed modeling
results can be found in Appendix I.

5.0 RESULTS

RCFC&WCD Drawing No. 4-359 contains the as-built drawings of the existing trapezoidal
channel downstream of the project site. These drawings show that the channel was designed in
1984 to convey a 100-year peak flowrate of 335 cfs. This peak flowrate is significantly less than
the proposed 482 cfs peak flowrate calculated as part of this report, as well as the existing
conditions peak flowrate of 733 cfs (calculated as part of a recent report by TKE). These as-built
drawings do not refer to any hydrology calculations, however, it can be assumed that there have
been significant changes to the tributary area since 1984 such as land development. These
changes to the tributary area may have decreased the time of concentration and permeable surface
area of the various drainage areas and sub-areas tributary to the existing trapezoidal channel, thus
increasing the 100-year peak flowrate that reaches the existing trapezoidal channel.

Given the information above, it can be said that the existing channel is designed for a 100-year
peak flowrate of 335 cfs. Under existing conditions, the channel will receive a peak flowrate of
733 cfs. Under proposed conditions (as part of this project), the channel will receive a 100-year
peak flowrate 482 cfs, or a 251 cfs decrease from existing conditions.



APPENDIX A

SOILS MAP
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APPENDIX B

RATIONAL METHOD HYDROLOGY EXHIBIT
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APPENDIX C

SYNTHETIC UNIT HYDROGRAPH ROUTING EXHIBIT
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APPENDIX D

RATIONAL METHOD HYDROLOGY OUTPUT FILES



Riverside County Rational Hydr ol ogy Program

Cl VILCADD/ CI VI LDESI GN Engineering Software, (c) 1989 - 2018 Ver
Rati onal Hydrol ogy Study Date: 08/29/ 23 File:basir

12804 Sunnymead MDP Line F and F-7

Basin Al

100-year, 1-hour Rational Met hod

WSP USA

ok ok ok ok ok ok ko Hydr ol ogy Study Control I'nf ormation ****x**xx%x

English (in-Ib) Units used in input data file

Program License Serial Number 6485

Rational Met hod Hydrol ogy Program based on

Ri verside County Flood Con ol & Water Conservation District

1978 hydrology manual

Storm event (year) = 100. 00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)

For the [ Sunnymead- Moreno ] area used.

10 year storm 10 minute intensity = 2.010(I n/ Hr)

10 year storm 60 minute intensity = 0.820(!I n/ Hr)

100 year storm 10 minute intensity = 2.940(1 n/ Hr)

100 year storm 60 minute intensity = 1.200(1 n/ Hr)

Storm event year = 100.0

Calcul ated rainfall intensity data

1 hour intensity = 1.200(1I n/ Hr)

Sl ope of intensity duration curve = 0.5000

B i T s e S L I i i i i e i s ikt S S R S S S
Process from Point/ Station 0.000 to Point/ Station
**%*x*x | NI TI AL AREA EVALUATI ON * * **

Initial area flow distance = 998. 000(Ft.)

Top (of initial area) elevation = 1666. 400(Ft .)

Bottom (of initial area) elevation = 1659. 900( Ft .)
Difference in elevation = 6. 500(Ft.)

Sl ope = 0.00651 s(percent) = 0.65

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

Initial area time of concentrati n = 16.903 min.

Rainfall intensity = 2.261(1n/ Hr) for a 100.0 year stor.i
SI NGLE FAMI LY (1/4 Acre Lot)

Runoff Coefficient = 0.758

Deci mal fraction soil group A = 0.000

Deci mal fraction soil group B = 1.000

Deci mal fraction soil group C = 0.000

Deci mal fraction soil group D = 0.000

R index for soil (AMC 2) = 56.00

Pervious area fraction = 0.500; |l mpervious fraction = 0.500
Initial subarea runoff = 6. 131(CFS)

Tot al initial stream area = 3.580(Ac.)

Pervious area fraction = 0.500

e T S e e i S S S S S e S e i T S S S A e S A T T T T T i T T it o e S S S S S S A S
Process from Point/ Station 6. 000 to Point/ Station
**** STREET FLOW TRAVEL TI ME + SUBAREA FLOW ADDI Tl ON * * * *
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Pipe Il ength = 94. 89 (Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 47.316(CFS)
Nearest computed pipe diameter = 39.00(1I n.)
Calculated individual pipe flow = 47.316(CFS)
Nor mal fl ow depth in pipe = 30.14(1 n.)
Flow top width inside pipe = 32.68(1 n.)
Critical Dept h = 26.33(1n.)
Pipe flow velocity = 6. 87(Ft/ s)
Travel time through pipe = 0.23 min.
Ti me of concentration (TC) = 32.00 min
++++++++++++++ A A A A A+t
Process from Point/ Station 35.000 to Point/ Station
**** CONFLUENCE OF MI NOR STREAMS * **=x
Al ong Main Stream number 1 in normal stream number 1
Stream flow area = 38.000(Ac.)
Runoff from this stream = 47.316(CFS)
Ti me of concentration = 32.00 min.
Rainfall intensity = 1.643(1 n/ Hr)
Summary of stream dat a:
Stream Fl ow rate TC Rainfall I ntensity
N o (CFS) ( min) (I'n/ Hr)
1 47.316 32.00 1.643
Largest stream flow has |l onger time of concentration
Qp = 47.316 + sum of
Qp = 47.316
Tot al of 1 streams to confluence
FIl ow rates before confluence point
47.316
Area of streams before confluence:
38.000
Results of confluence
Total flow rate = 47.316(CFS)
Ti me of concentration = 31.998 min.
Effective stream area after confluence = 38.000(Ac.)
B i T s e S L I i i i i e i s ikt S S R S S S
Process from Point/ Station 10.000 to Point/Station
**%*x*x | NI TI AL AREA EVALUATI ON * * **
Initial area flow distance = 1000. 000(Ft.)
Top (of initial area) elevation = 1674.800(Ft.)
Bottom (of initial area) elevation = 1664. 200( Ft .)
Difference in elevation = 10.600(Ft .)
Sl ope = 0.01060 s(percent) = 1.06
TC = k(0.390)*[ (l ength”~"3)/(elevation change)]"0.2
Initial area time of concentration = 15. 346 min.
Rainfall intensity = 2.373(1n/ Hr) for a 100.0 year stor.i
SI NGLE FAMI LY (1/4 Acre Lot)
Runoff Coefficient = 0.762
Deci mal fraction soil group A = 0.000
Deci mal fraction soil group B = 1.000
Deci mal fraction soil group C = 0.000
Deci mal fraction soil group D = 0.000
R index for soil (AMC 2) = 56.00
Perous area fraction = 0.500; |l mpervious fraction = 0.500
Initial subarea runoff = 13.021(CFS)
Tot al initial stream area = 7.200( Ac.)
Pervious area fraction = 0.500
B i T s e S L I i i i i e i s ikt S S R S S S
Process from Point/ Station 20.000 to Point/ Station
* * * % EET

FLOW TRAVEL TI ME + SUBAREA FLOW ADDI TI ON * * **
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Stream FIl ow rate TC Rainfall Intensity
No. (CFS) (min) (I'n/ Hr)
1 47.316 32.00 1.643
2 39.339 21.86 1.988
Largest stream flow has |l onger time of concentration
Qp = 47.316 + sum of
Qb lal/lb
39.339 * 0.827 = 32.518
Qp = 79.834
Tot al of 2 streams to confluence:
Fl ow rates before confluence point:
47.316 39.339
Area of streams before confluence
38.000 24.880
Results of confluence:
Total flow rate = 79.834(CFS)
Ti me of concentration = 31.998 min
Effective stream area after confluence = 62.880(Ac.)

B i T s e S L I i i i i e i s ikt S S R S S S
Process from Point/ Station 35.000 to Point/ Station
**** pP| PEFLOW TRAVEL TIME (Program estimated size) ***=*
Upstream point/station elevation = 1635. 7T00( Ft.)
Downstream point/station elevation = 1633.380(Ft.)

Pipe Il ength = 418. 15(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 79.834(CFS)
Nearest computed pipe diameter = 42.00(1I n.)
Calculated individual pipe flow = 79.834(CFS)

Nor mal fl ow depth in pipe = 37.80(1 n.)

Flow top width inside pipe = 25.20(1 n.)

Critical Dept h = 33.50(1I n.)

Pipe flow velocity = 8. 76(Ft/ s)

Travel time through pipe = 0.80 min.

Ti me of concentration (TC) = 32.79 min

++++++++++++++ A A A A A+t
Process from Point/ Station 50.000 to Point/Station
**** CONFLUENCE OF MI NOR STREAMS ** **

Al ong Main Stream number 1 in normal stream number 1
Stream flow area = 62.880(Ac.)

Runoff from this stream = 79.834(CFS)

Ti me of concentration = 32.79 min.

Rainfall intensity = 1.623(1 n/ Hr)

Summary of stream dat a:

Stream Fl ow rate TC Rainfall I ntensity
N o (CFS) ( min) (I'n/ Hr)
1 79.834 32.79 1.623
Largest stream flow has |l onger time of concentration
Qp = 79.834 + sum of

Qp = 79.834

Tot al treams to confluence:

Fl efore confluence point:

Area o s ams before confluence
62 0
Results of onfluence
Total flow ate = 79.834(CFS)
Ti me of concentration = 32.794 min.
Effective stream area after confluence = 62.880(Ac.)
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FIl ow width (from curb towards crown) = 18. 000(Ft.)

++++++++++++++ A A A A A+t
Process from Point/ Station 46. 000 to Point/ Station
****% SUBAREA FLOW ADDI TI ON * * * *

APARTMENT subarea type

Runoff Coefficient = 0.849

Deci mal fraction soil group A = 0.000

Deci mal fraction soil group B = 0.750

Deci mal fraction soil group C = 0.250

Deci mal fraction soil group D = 0.000

R index for soil (AMC 2) = 59. 25

Pervious area fraction = 0.200; I mpervious fraction = 0.800
Ti me of concentration = 16.26 min.

Rainfall intensity = 2.305(1In/ Hr) for a 100.0 year stor.
Subarea runoff = 0.254(CFsS) for 0.130(Ac.)

Tot al runoff = 32.464(CFS) Tot al area = 15. 750( Ac.

SR S I e i A T S N T S S S T T S S T S S T S R S S
Process from Point/ Station 50.000 to Point/Station
*%*** CONFLUENCE OF MI NOR STREAMS ** **

Al ong Main Stream number 1 in normal stream number 2
Stream flow area = 15. 750( Ac.
Runoff from this stream = 32.464(CFS)
Ti me of concentration = 16.26 min.
Rainfall intensity = 2.305(1 n/ Hr)
Summary of stream dat a
Stream FIl ow rate TC Rainfall Intensity
No. (CFS) ( min) (I'n/ Hr)
1 79.834 32.79 1.623
2 32.464 16.26 2.305
Largest stream flow has |l onger time of concentration
Qp = 79.834 + sum of
Qb lal/lb
32.464 * 0.704 = 22.862
Qp = 102.696
Tot al of 2 streams to confluence
FIl ow rates before confluence point
79.834 32.4614
Area of streams before confluence
62.880 15. 750
Results of confluence:
Total flow rate = 102.696(CFS)
Time of concentration = 32.794 min
Effective stream area after confluence = 78. 630(Ac.)

SR S I e i A T S N T S S S T T S S T S S T S R S S
Process from Point/ Station 50.000 to Point/ Station
**** pP| PEFLOW TRAVEL TIME (Program estimated size) ***=*
Upstream point/station elevation = 1633.380(Ft.)
Downstream point/station elevation = 1625.500(Ft.)

Pipe Il ength = 1083.40(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 102. 696 ( CFS)
Nearest computed pipe diameter = 45.00(1I n.)

Cal cul ated individual pipe flow = 102.696(CFS)

Nor mal fl ow depth in pipe = 36.70(1 n.)

FIl ow top width inside pipe = 34.90(1 n.)

Critical Dept h = 37.20(1 n.)

Pipe flow velocity = 10. 65(Ft/ s)

Travel time through pipe = 1.70 min.

Ti me of concentration (TC) = 34.49 min
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Process from Point/ Station 80. 000 to Point/Station
** %« % CONFLUENCE OF MI NOR STREAMS ** *=x

Al ong Main Stream number 1 in normal stream number 1
Stream fl ow area = 78. 630(Ac.)
Runoff from this stream = 102.696( CFS)
Ti me of concentration = 34.49 min.
Rainfall intensity = 1.583(1I n/ Hr)
Summary of stream dat a:
Stream Fl ow rate TC Rainfall I ntensity
N o (CFS) ( min) (I'n/ Hr)
1 102.696 34. 49 1.583
Largest stream flow has |l onger time of concentration
Qp = 102.696 + sum of
Qp = 102.696
Total of 1 streams to confluence:
Fl ow rates before confluence point:

102.696
Area of streams before confluence:

78.630

Results of confluence:
Total flow rate = 102.696(CFS)
Ti me of concentration = 34. 490 min
Effective stream area after confluence = 78. 630(Ac.)
End of computations, total study area = 78.63 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Area averaged pervious area fraction(Ap) = 0.440
Area averaged RI index number = 56. 5



Riverside County Rational Hydr ol ogy Program

Cl VILCADD/ CI VI LDESI GN Engineering Software, (c) 1989 - 2018 Ver
Rati onal Hydrol ogy Study Date: 08/29/ 23 File:basir

12804 Sunnymead MDP Line F and F-7

Basin A2

100-year, 1-hour Rational Met hod

WSP USA

ok ok ok ok ok ok ko Hydr ol ogy Study Control I'nf ormation ****x**xx%x

English (in-Ib) Units used in input data file

Program License Serial Number 6485

Rational Met hod Hydrol ogy Program based on

Ri verside County Flood Con ol & Water Conservation District

1978 hydrology manual

Storm event (year) = 100. 00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)

For the [ Sunnymead- Moreno ] area used.

10 year storm 10 minute intensity = 2.010(I n/ Hr)

10 year storm 60 minute intensity = 0.820(!I n/ Hr)

100 year storm 10 minute intensity = 2.940(1 n/ Hr)

100 year storm 60 minute intensity = 1.200(1 n/ Hr)

Storm event year = 100.0

Calcul ated rainfall intensity data

1 hour intensity = 1.200(1I n/ Hr)

Sl ope of intensity duration curve = 0.5000

B i T s e S L I i i i i e i s ikt S S R S S S

Process from Point/ Station 60. 000 to Point/ Station

**%*x*x | NI TI AL AREA EVALUATI ON * * **

Initial area flow distance = 888. 000(Ft.)

Top (of initial area) elevation = 1866. 300(Ft.)

Bottom (of initial area) elevation = 1754. 700( Ft .)

Di fferen in elevation = 111.600(Ft.)

Sl ope = 0.12568 s(percent) = 12.57

TC = k(0.530)*[ (l ength”~3)/(elevation change)]"0.2

Initial area time of concentrati n = 12.128 min.

Rainfall intensity = 2.669(I n/ Hr) for a 100.0 year stor.i

UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.839

Deci mal fraction soil group A = 0.000

Deci mal fraction soil group B = 0.000

Deci mal fraction soil group C = 0.550

Deci mal fraction soil group D = 0.450

R index for soil (AMC 2) = 87.35

Pervious area fraction = 1.000; |l mpervious fraction = 0.000

Initial subarea runoff = 22.401(CFS)

Tot al initial stream area = 10.000( Ac.)

Pervious area fraction = 1.000

e T S e e i S S S S S e S e i T S S S A e S A T T T T T i T T it o e S S S S S S A S
Process from Point/ Station 65. 000 to Point/ Station
**** STREET FLOW TRAVEL TI ME + SUBAREA FLOW ADDI Tl ON * * * *
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Rainfall intensity = 2.179(1 n/ Hr)
Summary of stream dat a:

Stream FIl ow rate TC Rainfall Intensity
No. (CFS) ( min) (I'n/ Hr)
1 58.550 18.20 2.179
Largest stream flow has |l onger time of concentration
Qp = 58. 550 + sum of
Qp = 58.550
Tot al of 1 streams to confluence:
Fl ow rates before confluence point:
58.550
Area of streams before confluence:
30.340
Results of confluence
Total flow rate = 58. 550(CFS)
Ti me of concentration = 18.203 min.
Effective stream area after confluence = 30.340(Ac.)
B i T s e S L I i i i i e i s ikt S S R S S S
Process from Point/ Station 61.000 to Point/ Station
**%*x | NI TI AL AREA EVALUATI ON * * **
Initial area flow distance = 1000. 000(Ft.)
Top (of initial area) elevation = 2271.700(Ft .)
Bottom (of initial area) elevation = 1927.800(Ft.)
Difference in elevation = 343.900(Ft.)
Sl ope = 0.34390 s(percent) = 34. 39
TC = k(0.530)*[(l ength~3)/ (elevation change)] 0.2
Initial area time of concentration = 10.399 min.
Rainfall intensity = 2.882(In/ Hr) for a 100.0 year stor.i
UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.851
Deci mal fraction soil group A = 0.000
Deci mal fraction soil group B = 0.000
Deci mal fraction soil group C = 0.000
Deci mal fraction soil group D = 1.000
R index for soil (AMC 2) = 89.00
Pervious area fraction = 1.000; I mpervious fraction = 0.000
Initial subarea runoff = 22.625(CFS)
Tot al initial stream area = 9.220( Ac.)
Pervious area fraction = 1.000

I T i T T S S S S S S S S S S S S S e 3
Process from Point/ Stati

B i St o S S S S R e S S S S S S S
i
***x* NATURAL CHANNEL TI M

on 62. 000 to Point/ Station
E + SUBAREA FLOW ADDI TI ON * ***

Top of natural channel el evation = 1927.800(Ft.)
End of natural channel el evation = 1837.300(Ft.)
Length of natural channel = 660. 0O00(Ft.)
Esti mated mean flow rate at midpoint of channel = 61. 385( ClI
Natur al mountain channel type used
L.A. County flood control district formula for channel vel oci t
Vel ocity = 5.48(q".33)(slopen. 492
Vel ocity using mean channel flow = 7.69(Ft/ s)
Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Nor mal channel sl ope = 0.1371
Corrected/ adjusted channel sl ope = 0.1260
Travel time = 1.43 min. TC = 11.83 mi n
Adding area flow to channel
UNDEVELOPED (poor cover) subarea
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67. 000 to Point/ Station

Calculated individual pipe f
Nor mal flow depth in pipe =
Flow top width inside pipe =
Critical depth could not be ¢
Pipe flow velocity = 19.9
Travel time through pipe =
Ti me of concentration (TC) =
+H++++++ A+ o+
Process from Point/ Station
**** CONFLUENCE OF MI NOR STREAMS
Al ong Main Stream number: 1 i
Stream flow area = 80.720
Runoff from this stream =
Ti me of concentration = 17.
Rainfall intensity = 2.22
Summary of stream dat a:
Stream FIl ow rate TC
N o (CFS) (min)
1 58.550 18.20
2 167.418 17. 44
Largest stream flow has | onge
Qp = 167.418 + sum of
Qa Tb/ Ta
58.550 * 0.958 =
Qp = 223.499
Tot al of 2 streams to conflue
FIl ow rates before confluence
58.550 167.418
Area of streams before conflu
30.340 80.720
Results of confluence:
Total flow rate = 223.499(
Ti me of concentration = 17
Effective stream area after c
+4++++++ A+
Process from Point/ Station
**** pP| PEFLOW TRAVEL TI ME (Pr
Upstream point/station elevat
Downstream point/station el ev
Pipe Il ength = 1497.00(Ft.)
No. of pipes = 1 Required pi
Nearest computed pipe diamete
Calcul ated individual pipe fI
Nor mal fl ow depth in pipe =
FIl ow top width inside pipe =
Critical depth could not be ¢
Pipe flow velocity = 18. 7
Travel time through pipe =
Ti me of concentration (TC) =
++++++++++++H+H A+ +
Process from Point/ Station
**** SUBAREA FLOW ADDI TI ON **
SI NGLE FAMI LY (1/4 Acre Lot)
Runoff Coefficient = 0.756
Deci mal fraction soil group A
Deci mal fraction soil group B
Deci mal fraction soil group C
Deci mal fraction soil group D

[eNeoNoNe)

O O wo
OoO~NwOo
[eNoNoNe)



R index for soil (AMC 2) = 56.91

Pervious area fraction = 0.500; I mpervious fraction = 0.500
Ti me of concentration = 18. 77 min.

Rainfall intensity = 2.146(1 n/ Hr) for a 100.0 year stor.i
Subarea runoff = 57.974(CFS) for 35.740( Ac.)

Tot al runoff = 281.473(CFS) Tot al area = 146.800( Ac.
++++++++++++++ A A A A A+t
Process from Point/ Station 75.000 to Point/ Station

****x pP| PEFLOW TRAVEL TIME (Program estimated size) ***x*
Upstream point/station elevation = 1675. 100(Ft.)

Downstream point/station elevation = 1674. 700(Ft .)

Pipe I ength = 218.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 281. 473(CFS)

Nearest computed pipe diameter = 84.00(1I n.)

Cal cul ated individual pipe flow = 281. 473(CFS)

Nor mal flow depth in pipe = 71.25(1 n.)

FIl ow top width inside pipe = 60.28(1 n.)

Critical Dept h = 52.89(1I n.)

Pipe flow velocity = 8. 09(Ft/ s)

Travel time through pipe = 0.45 min.

Ti me of concentration (TC) = 19.22 min

SR S I e i A T S N T S S S T T S S T S S T S R S S
Process from Point/ Station 90.000 to Point/ Station
* ok k% SUBAREA FLOW ADDI TI ON

SI NGLE FAMILY (1/4 Acre Lot)

Runoff Coefficient = 0.787

Deci mal fraction soil group A = 0.000

Deci mal fraction soil group B = 0.300

Deci mal fraction soil group C = 0.700

Deci mal fraction soil group D = 0.000

R index for soil (AMC 2) = 65. 10

Pervious area fraction = 0.500; |l mpervious fraction = 0.500
Ti me of concentration = 19.22 min.

Rainfall intensity = 2.120(In/ Hr) for a 100.0 year stor.i
Subarea runoff = 84.573(CFS) for 50.710( Ac.)

Tot al runoff = 366. 047 (CFS) Tot al area = 197.510(Ac.

++++++++++++++ A A A A A+t
Process from Point/ Station 91. 000 to Point/ Station
****x pP| PEFLOW TRAVEL TIME (Program estimated size) ****
Upstream point/station elevation = 1674. 7T00(Ft.)
Downstream point/station elevation = 1657.500(Ft.)

Pipe Il ength = 1076. 00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 366. 047 (CFS)
Nearest computed pipe diameter = 63.00(1I n.)
Calculated individual pipe flow = 366. 047(CFS)

Nor mal fl ow depth in pipe = 50.34(1 n.)

Flow top width inside pipe = 50.48(1 n.)

Critical Dept h = 59.80(1I n.)

Pipe flow velocity = 19. 74(Ft/ s)

Travel time through pipe = 0.91 min.

Ti me of concentration (TC) = 20.13 min

++++++++++++++ A A A A A+t
Process from Point/ Station 92.000 to Point/ Station
**** SUBAREA FLOW ADDI TI ON * * * *

APARTMENT subarea type

Runoff Coefficient = 0.850

Deci mal fraction soil group A = 0.000
Deci mal fraction soil group B = 0.500
Deci mal fraction soil group C = 0.500



0.000
.50

| mpervious fraction = 0.800
3 min.
(I'n/ Hr) for a 100.0 year stor.i
) for 26.330(Ac.)

Tot al area = 223.840(Ac.

++++++ A+ A A+

94.000

* Kk k %

to
S

93. 000 to Point/ Station
ram estimated size) **x=*=*
n = 1657.500(Ft.)
ion = 1651.600(Ft.)
Manning's N = 0.013
flow = 412.411(CFS)
= 72.00(1n.)
= 412.411(CFS)
6.25(1 n.)
59.53(1n.)
Ft/ s)
54 min.
20.67 min.
++++++ A+ A A+
81.000 to Point/ Station
0.000
0.980
0.020
0.000
26
| mpervious fraction = 0.500
7 min.
(I'n/ Hr) for a 100.0 year stor.i
) for 18.500(Ac.)
Tot al area = 242.340(Ac.
+++++++++++ A+
75.000 to Point/ Station
0.000
0.990
0.010
0.000
13
| mpervious fraction = 0.800
7 min.
(I'n/ Hr) for a 100.0 year stor.
) for 17.140(Ac.)
Tot al area = 259.480( Ac.

s i i T i it S S S R R S S R S R ol S S S S S S ot S e S S

Point/ Station

Deci mal fraction soil group D =
R index for soil (AMC 2) = 6 2
Pervious area fraction = 0.200;
Ti me of concentration = 20. 1
Rainfall intensity = 2.072
Subarea runoff = 46. 364(CFS
Tot al runoff = 412.411(CFS)
+4++++++ A A A+
Process from Point/ Station

**** PpP| PEFLOW TRAVEL TIME (Prog
Upstream point/station elevatio
Downstream point/station el evat
Pipe Il ength = 566. 00(Ft.)

No. of pipes = 1 Required pipe
Nearest computed pipe diameter
Cal cul ated individual pipe flow
Nor mal fl ow depth in pipe = 5
FIl ow top width inside pipe =
Critical Dept h = 64.63(1n.)
Pipe flow velocity = 17. 41(¢
Travel time through pipe = 0.
Ti me of concentration (TC) =
+4++++++ A A A+
Process from Point/ Station

**** SUBAREA FLOW ADDI Tl ON =* * * *
SI NGLE FAMI LY (1/4 Acre Lot)
Runoff Coefficient = 0.749

Deci mal fraction soil group A =
Deci mal fraction soil group B =
Deci mal fraction soil group C =
Deci mal fraction soil group D =
R index for soil (AMC 2) = 56 .
Pervious area fraction = 0.500;
Ti me of concentration = 20. 6
Rainfall intensity = 2.045
Subarea runoff = 28.317(CFS
Tot al runoff = 440.728(CFS)
+++++++++++ A+t
Process from Point/ Station

***x*x SUBAREA FLOW ADDI TI ON ** * *
APARTMENT subarea type

Runoff Coefficient = 0.839

Deci mal fraction soil group A =
Deci mal fraction soil group B =
Deci mal fraction soil group C =
Deci mal fraction soil group D =
R index for soil (AMC 2) = 56.
Pervious area fraction = 0.200;
Ti me of concentration = 20. 6
Rainfall intensity = 2.045
Subarea runoff = 29.411(CFS
Tot al runoff = 470. 139(CFS)
+ + +

Process from Point/ Station

**** CONFLUENCE OF MI NOR STREAM
Al ong Main Stream number 1 in
Stream flow area = 259.480( A
Runoff from this stream = 47
Ti me of concentration = 20. 67

)
.139(CFS)
mi n.

stream

number



Rainfall intensity = 2.045(1 n/ Hr)
Summary of stream dat a
Stream FIl ow rate TC Rainfall Intensity
No. (CFS) ( min) (I'n/ Hr)
1 470.139 20. 67 2.045
Largest stream flow has |l onger time of concentration
Qp = 470.139 + sum of
Qp = 470.139
Tot al of 1 streams to confluence:
Fl ow rates before confluence point:
470.139
Area of streams before confluence:
259. 480
Results of confluence:
Total flow rate = 470. 139(CFS)
Ti me of concentration = 20.667 min
Effective stream area after confluence = 259.480( Ac.)
End of computations, total study area = 259.48 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Area averaged pervious area fraction(Ap) = 0.548
Area averaged RI index number = 67.0



Riverside County Rational Hydr ol ogy Program

Cl VILCADD/ CI VI LDESI GN Engineering Software, (c) 1989 - 2018 Ver
Rati onal Hydrol ogy Study Date: 08/29/ 23 File:basir

12804 Sunnymead MDP Line F and F-7

Basin A3

100-year, 1-hour Rational Met hod

WSP USA

ok ok ok ok ok ok ko Hydr ol ogy Study Control I'nf ormation ****x**xx%x

English (in-Ib) Units used in input data file

Program License Serial Number 6485

Rational Met hod Hydrol ogy Program based on

Ri verside County Flood Con ol & Water Conservation District

1978 hydrology manual

Storm event (year) = 100. 00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)

For the [ Sunnymead- Moreno ] area used.

10 year storm 10 minute intensity = 2.010(I n/ Hr)

10 year storm 60 minute intensity = 0.820(!I n/ Hr)

100 year storm 10 minute intensity = 2.940(1 n/ Hr)

100 year storm 60 minute intensity = 1.200(1 n/ Hr)

Storm event year = 100.0

Calcul ated rainfall intensity data

1 hour intensity = 1.200(1I n/ Hr)

Sl ope of intensity duration curve = 0.5000

B i T s e S L I i i i i e i s ikt S S R S S S
Process from Point/ Station 100.000 to Point/ Station ‘
**%*x*x | NI TI AL AREA EVALUATI ON * * **

Initial area flow distance = 991. 000(Ft.)

Top (of initial area) elevation = 1652. 000(Ft.)

Bottom (of initial area) elevation = 1644. 000( Ft .)

Difference in elevation = 8.000(Ft.)

Sl ope = 0.00807 s(percent) = 0.81

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

Initial area time of concentration = 16. 147 min.

Rainfall intensity = 2.313(1In/ Hr) for a 100.0 year stor.i
SI NGLE FAMI LY (1/4 Acre Lot)

Runoff Coefficient = 0.785

Deci mal fraction soil group A = 0.000

Deci mal fraction soil group B = 0.490

Deci mal fraction soil group C = 0.510

Deci mal fraction soil group D = 0.000

R index for soil (AMC 2) = 62.63

Pervious area fraction = 0.500; |l mpervious fraction = 0.500
Initial subarea runoff = 14.578(CFS)

Tot al initial stream area = 8. 030(Ac.)

Pervious area fraction = 0.500

e T S e e i S S S S S e S e i T S S S A e S A T T T T T i T T it o e S S S S S S A S
Process from Point/ Station 105.000 to Point/ Station !
** %% | MPROVED CHANNEL TRAVEL TI ME * * **



Upstream point
Downstream poin

Channel
Channel
Sl ope or
Sl ope or
Esti mat e
Manning'
Ma x i mum
FIl ow(q)
Depth of
' Warnin
Channel
FIl ow Vel

Travel ti

Ti me of

Sub-Chan

ERROR -
Addi ng
SI NGLE F
Runoff C
Deci mal
Deci mal
Deci mal
Deci mal
R i ndex
Pervious
Rai nfall
Subarea
Tot al ru
Depth of
' War ni
ERROR -

n

Sub-Chan

Stream
No.

— o T T QD
I 1«

o ~
s

el evation = 1644. 000(Ft.)
t elevation = 1642. 000(Ft.)
Il ength thru subarea = 389. 000(Ft .)
base width = 0.000(Ft.)
"Z' of left channel bank 6.000
Yz of right channel bank = 6.000
d mean flow rate at midpoint of channel = 23.698(ClI
s N’ = 0.040
depth of channel = 0.500(Ft.)
thru subarea = 23.698(CFS)
flow = 1.524(Ft.), Average velocity = 3.101(Ft/ s)
g: Water is above |l eft or right bank el evations
flow top width = 6. 000(Ft.)
ocity = 3.10(Ft/ s)
i me = 2.09 min.
concentration = 18. 24 min.
nel N o 1 Critical depth = 1.031(Ft.)
' Critical flow top width = 6. 000(Ft .)
' ' Critical flow velocitys= 5.056(Ft/ s)
' ' Critical flow area = 4.6 8(Sq. Ft)
Channel depth exceeds maxi mum all owable depth
area flow to channel
AMI LY (1/4 Acre Lot)
oefficient = 0.758
fraction soil group A = 0.000
fraction soil group B = 0.920
fraction soil group C = 0.080
fraction soil group D = 0.000
for soil (AMC 2) = 57.04
area fraction = 0.500; Il mpervious fraction = 0.500
intensity = 2.177(1n/ Hr) for a 100.0 year stor.i
runoff = 18. 180(CFS) for 11.020( Ac.)
noff = 32.758(CFS) Tot al area = 19.050(Ac
flow = 1.797(Ft.), Average velocity = 3.530(Ft/ s)
g: Water is above |l eft or right bank el evations
Channel depth exceeds maxi mum all owable depth
nel N o 1 Critical depth = 1.219(Ft.)
' ' Critical flow top width = 6. 000(Ft .)
' ' Critical flow velocitys= 5.636(Ft/ s)
' ' Critical flow area = 5.813(Sq. Ft)
R S S T S S T S S i S T S N S T S S S S S S R
from Point/ Station 110. 000 to Point/Station
FLUENCE OF MI NOR STREAMS ** *=*
in Stream number 1 in normal stream number 1
|l ow area = 19.050(Ac.)
rom this stream = 32. 758(CFS)
concentration = 18. 24 min.
intensity = 2.177(1 n/ Hr)
of stream data
FIl ow rate TC Rainfall Intensity
(CFS) (min) (I'n/ Hr)
32.758 18. 24 2.177
stream flow has |l onger time of concentration
32.758 + sum of
32.758
1 streams to confluence:
es before confluence point:
. 758
streams before confluence:

>
-
®
®



19. 050
Results of confluence:

Total flow rate = 32.758(CFS)

Ti me of concentration = 18.237 min

Effective stream area after confluence = 19.050( Ac.)

End of computations, total study area = 19.05 (Ac.)
The following figures may

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

Area averaged pervious area fraction(Ap) = 0.500

Area averaged RI index number = 59. 4



Riverside County Rational Hydr ol ogy Program
Cl VILCADD/ CI VI LDESI GN Engineering Software, (c) 1989 - 2018 Ver
Rati onal Hydrol ogy Study Date: 08/29/ 23 File:basir
12804 Sunnymead MDP Line F and F-7
Basin B
100-year, 1-hour Rational Met hod
WSP USA
ok ok ok ok ok ok ko Hydr ol ogy Study Control I'nf ormation ****x**xx%x
English (in-Ib) Units used in input data file
Program License Serial Number 6485
Rational Met hod Hydrol ogy ogram based on
Ri verside County Flood Con ol & Water Conservation District
1978 hydrology manual
Storm event (year) = 100. 00 Antecedent Moisture Condition = 2
Standard intensity-duration curves data (Plate D-4.1)
For the [ Sunnymead- Moreno ] area used.
10 year storm 10 minute intensity = 2.010(I n/ Hr)
10 year storm 60 minute intensity = 0.820(!I n/ Hr)
100 year storm 10 minute intensity = 2.940(1 n/ Hr)
100 year storm 60 minute intensity = 1.200(1 n/ Hr)
Storm event year = 100.0
Calcul ated rainfall intensity data:
1 hour intensity = 1.200(1I n/ Hr)
Sl ope of intensity duration curve = 0.5000
B i T s e S L I i i i i e i s ikt S S R S S S
Process from Point/ Station 120. 000 to Point/ Station ‘
**%*x*x | NI TI AL AREA EVALUATI ON * * **
Initial area flow distance = 1000. 000(Ft.)
Top (of initial area) elevation = 1651. 900(Ft .)
Bottom (of initial area) elevation = 1647.300(Ft.)
Difference in elevation = 4. 600(Ft.)
Sl ope = 0.00460 s(percent) = 0.46
TC = k(0.323)*[(l ength”~3)/(elevation change)]"0.2
Initial area time of concentration = 15.019 min.
Rainfall intensity = 2.398(1In/ Hr) for a 100.0 year stor.i
APARTMENT subarea type
Runoff Coefficient = 0.856
Deci mal fraction soil group A = 0.000
Deci mal fraction soil group B = 0.470
Deci mal fraction soil group C = 0.530
Deci mal fraction soil group D = 0.000
R index for soil (AMC 2) = 62.89
Pervious area fraction = 0.200; |l mpervious fraction = 0.800
Initial subarea runoff = 15.205(CFS)
Tot al initial stream area = 7.410( Ac.)
Pervious area fraction = 0.200
End of computations, total study area = 7.41 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Area averaged pervious area fraction(Ap) = 0.200



Area averaged RI index number = 62.



APPENDIX E

UNIT HYDROGRAPH HYDROLOGY OUTPUT FILES



U n i t H d r o g r a p h A n a | y s i s

<

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2018, Version
Study date 08/ 29/ 23 File: al13100. out

I a  at aE  at a t E RE

Ri verside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6485

English (in-1H5b Il nput Units Used

English Rainfall Data (Il nches) I nput Values Used
English Units used in output format

12804 Sunnymead MDP Line F and F-7
Basin Al
100-year, 3-hour Unit Hydrograph

WSP USA
Drainage Area = 78. 63(Ac.) = 0.123 Sgqg Mi
Drainage Area for Depth-Area Areal Adjustment = 78. 63(Ac. )
Length along |l ongest watercourse = 3968. 00(Ft.)
Length along | ongest watercourse measured to centroid = 125
Length along |l ongest watercourse = 0.752 Mi
Length along |l ongest watercourse measured to centroid = 0
Difference in elevation = 13.80(Ft.)
Sl ope along watercourse = 18.3629 Ft ./ Mi
Average Manning's ' N' = 0.015
Lag time = 0.108 Hr.
Lag time = 6. 45 Min.
25% of |l ag time = 1.61 Min.
40% of lag time = 2.58 Min.
Unit time = 5.00 Min.
Duration of storm = 3 Hour (s)
User Entered Base Flow = 0.00(CFS)
2 YEAR Area rainfall dat a:
Area(Ac.)[ 1] Rainfall (Il n)[ 2] Wei ghting[1*2]
78.63 1.00 78.63
100 YEAR Area rainfall dat a
Area(Ac.)[ 1] Rainfall (In)[2] Wei ghting[1*2]
78.63 1.90 149. 40
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 1.000(1I n)
Area Averaged 100-Year Rainfall = 1.900(1I n)
Point rain (area averaged) = 1.900(1 n)
Areal adjustment factor = 99.97 %
Adjusted average point rain = 1.899(1 n)
Sub- Area Dat a:
Area(Ac.) Runoff I ndex | mpervious %
3.580 56.00 0.500
32.860 56.06 0.500
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Ri verside County Synthetic Unit
RCFC & WCD Manual date - Apri
Program License Serial Number 6
English (in-Ib) I nput Units Us
English Rainfall Data (Il nches)
English Units used in output f
12804 Sunnymead MDP Line F and
Basin A2
100-year, 3-hour Unit Hydrograp
WSP USA
Drainage Area = 259.48(Ac.)
Drainage Area for Depth-Area Ar
Length along |l ongest watercours
Length along |l ongest watercours
Length along |l ongest watercours
Length along |l ongest watercours
Difference in elevation = 6
Sl ope along watercourse = 38
Average Manning's ' N' = 0.020
Lag time = 0.185 Hr.
Lag time = 11.11 Min.
25% of |l ag time = 2.78 Min.
40% of lag time = 4. 44 Min.
Unit time = 5.00 Min.
Duration of storm = 3 Hour (s)
User Entered Base Flow = 0
2 YEAR Area rainfall dat a:
Area(Ac.)[ 1] Rainfall (I n)
259. 48 1.00
100 YEAR Area rainfall dat a:
Area(Ac.)[ 1] Rainfall (I n)
259. 48 1.90
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall =
Area Averaged 100-Year Rainfall
Point rain (area averaged) =
Areal adjustment factor = 99
Adjusted average point rain =
Sub- Area Dat a:
Area(Ac.) Runoff I ndex
10.000 87. 35
20. 340 65.10

Hydr ol ogy Method
1978
485
ed
Il nput Values Used
or mat
F-7
h
= 0.405 Sqg. Mi
eal Adjustment = 259.48( Ac. |
e = 8598. 00(Ft.)
e measured to centroid = 515 :
e = 1.628 Mi.
e measured to centroid = 0.
20.10(Ft.)
0.8011 Ft ./ Mi
.00(CFS)
[ 2] Wei ghting[1*2]
259. 48
[ 2] Wei ghting[1*2]
493.01
1.000(1 n)
= 1.900(1 n)
1.900(1 n)
.89 %
1.898(1n)
| mpervious %
0.000
0.500
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Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2018, Version
Study date 08/ 29/ 23 File: a33100. out

I a  at aE  at a t E RE

Ri verside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6485

English (in-1H5b Il nput Units Used
English Rainfall Data (Il nches) I nput Values Used
English Units used in output format

12804 Sunnymead MDP Line F and F-7
Basin A3
100-year, 3-hour Unit Hydrograph

WSP USA
Drainage Area = 19. 05(Ac.) = 0.030 Sg Mi
Drainage Area for Depth-Area Areal Adjustment = 19. 05(Ac. |
Length along |l ongest watercourse = 1380. 00(Ft.)
Length along | ongest watercourse measured to centroid = 115
Length along |l ongest watercourse = 0.261 Mi
Length along |l ongest watercourse measured to centroid = 0
Difference in elevation = 10. 00(Ft.)
Sl ope along watercourse = 38.2609 Ft ./ Mi
Average Manning's ' N' = 0.025
Lag time = 0.101 Hr.
Lag time = 6. 07 Min.
25% of |l ag time = 1.52 Min.
40% of lag time = 2.43 Min.
Unit time = 5.00 Min.
Duration of storm = 3 Hour (s)
User Entered Base Flow = 0.00(CFS)
2 YEAR Area rainfall dat a:
Area(Ac.)[ 1] Rainfall (Il n)[ 2] Wei ghting[1*2]
19.05 1.00 19. 05
100 YEAR Area rainfall dat a
Area(Ac.)[ 1] Rainfall (In)[2] Wei ghting[1*2]
19.05 1.90 36.20
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 1.000(1I n)
Area Averaged 100-Year Rainfall = 1.900(1I n)
Point rain (area averaged) = 1.900(1 n)
Areal adjustment factor = 99.99 %
Adjusted average point rain = 1.900(1I n)
Sub- Area Dat a:
Area(Ac.) Runoff I ndex | mpervious %
8.030 62.63 0.500
11.020 57.04 0.500
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Ri verside County Synthetic Unit Hy
RCFC & WCD Manual date - April 197
Program License Serial Number 6485
English (in-1b) Input Units Used
English Rainfall Data (Il nches) 1In
English Units used in output form
12804 Sunnymead MDP Line F and F-7
Basin B
100-year, 3-hour Unit Hydrograph
WSP USA
Drainage Area = 7.41(Ac.) =
Drainage Area for Depth-Area Areal
Length along |l ongest watercourse =
Length along |l ongest watercourse m
Length along |l ongest watercourse =
Length along |l ongest watercourse m
Difference in elevation = 4
Sl ope along watercourse = 24 . 2
Average Manning's ' N' = 0.015
Lag time = 0.043 Hr.
Lag time = 2.57 Min.
25% of |l ag time = 0.64 Min.
40% of lag time = 1.03 Min
Unit time = 5.00 Min.
Duration of storm = 3 Hour (s)
User Entered Base Flow = 0. 00 (¢
2 YEAR Area rainfall dat a:
Area(Ac.)[ 1] Rainfall (Il n)[ 2]
7.41 1.00
100 YEAR Area rainfall dat a:
Area(Ac.)[ 1] Rainfall (In)[2]
7.41 1.90
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall =
Area Averaged 100-Year Rainfall =
Point rain (area averaged) = 1.
Areal adjustment factor = 100.00
Adjusted average point rain = 1.
Sub- Area Dat a:
Area(Ac.) Runoff I ndex |
7.410 62.89
Total Area Entered = 7.41(Ac

drology Method
8
put Values Used
at
0.012 Sgq Mi
Adjustment =
1000.00(Ft.)
easured to centroid
0.189 Mi
easured to centroid
60(Ft.)
880 Ft ./ Mi
CFS)
Wei ghting[1*2]
7.41
Wei ghting[1*2]
14.08
1.000(1 n)
1.900(1 n)
900( 1 n)
%
900( 1 n)
mpervious %
0.800
)
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Ri verside County Synthetic Unit
RCFC & WCD Manual date - Apri
Program License Serial Number 6
English (in-Ib) I nput Units Us
English Rainfall Data (Il nches)
English Units used in output f
12804 Sunnymead MDP Line F and
Basin C
100-year, 3-hour Unit Hydrograp
WSP USA
Drainage Area = 54.00(Ac.)
Drainage Area for Depth-Area Ar
Length along |l ongest watercours
Length along |l ongest watercours
Length along |l ongest watercours
Length along |l ongest watercours
Difference in elevation =
Sl ope along watercourse = 5
Average Manning's ' N' = 0.017
Lag time = 0.047 Hr.
Lag time = 2.80 Min.
25% of |l ag time = 0.70 Min.
40% of lag time = 1.12 Min.
Unit time = 5.00 Min.
Duration of storm = 3 Hour (s)
User Entered Base Flow = 0
2 YEAR Area rainfall dat a:
Area(Ac.)[ 1] Rainfall (I n)
54.00 1.00
100 YEAR Area rainfall dat a:
Area(Ac.)[ 1] Rainfall (I n)
54.00 1.90
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall =
Area Averaged 100-Year Rainfall
Point rain (area averaged) =
Areal adjustment factor = 99
Adjusted average point rain =
Sub- Area Dat a:
Area(Ac.) Runoff I ndex
14.060 56.00
8. 770 59.00

Hydr ol ogy Method
1978
485
ed
Il nput Values Used
or mat
F-7
h
= 0.084 Sqg. Mi
eal Adjustment = 54.00( Ac. )
e = 1995. 00(Ft.)
e measured to centroid = 34!
e = 0.378 Mi.
e measured to centroid = 0.
20.70(Ft.)
4. 7850 Ft ./ Mi
.00(CFS)
[ 2] Wei ghting[1*2]
54.00
[ 2] Wei ghting[1*2]
102.60
1.000(1I n)
= 1.900(1 n)
1.900(1 n)
98 %
1.900(1 n)
| mpervious %
0.900
0.670
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it
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Ri verside County Synthetic Un
RCFC & WCD Manual date - Apri
Program License Serial Number
English (in-Ib) I nput Units
English Rainfall Data (Il nche
English Units used in output
12804 Sunnymead Line F and F-
Basin D
100-year, 3-hour Unit Hydrogr
WSP USA
Drainage Area = 48.62(Ac
Drainage Area for Depth-Area
Length along | ongest watercou
Length along |l ongest watercou
Length along |l ongest watercou
Length along |l ongest watercou
Difference in elevation =
Sl ope along watercourse =
Average Manning's ' N' = 0.015
Lag time = 0.083 Hr.
Lag time = 5.01 Min.
25% of |l ag time = 1.25 Mi
40% of lag time = 2.00 Mi
Unit time = 5.00 Min.
Duration of storm = 3 Hour (s)
User Entered Base Flow =
2 YEAR Area rainfall dat a:
Area(Ac.)[ 1] Rainfall (I
48.62 1.00
100 YEAR Area rainfall dat a
Area(Ac.)[ 1] Rainfall (I
48.62 1.90
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall
Area Averaged 100-Year Rainfa
Point rain (area averaged) =
Areal adjustment factor = 9
Adjusted average point rain =
Sub- Area Dat a:
Area(Ac.) Runoff I nde
12.420 56.00
33.950 69.00

=]

Hydr ol ogy Method
1978
485
ed
Il nput Values Used
or mat
h
= 0.076 Sqg Mi
eal Adjustment = 48
e = 3366.00(Ft.)
e measured to centroid =
e = 0.637 Mi
e measured to centr0|d =
21.00(Ft.)
2.9412 Ft ./ Mi
.00(CFS)
[ 2] Wei ghting[1*2]
48.62
[ 2] Wei ghting[1*2]
92. 38
1.000(1I n)
= 1.900(1 n)
1.900(1 n)
98 %
1.900(1 n)
| mpervious %
0.500
0.500
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(c) ClIlVILCADD/CIVILDESI GN, 1989 - 2018,
dat e 08/ 29/ 23 File: e3100. out

Ver sion

I a  at aE  at a t E RE

Ri verside County Synthetic Unit Hy
RCFC & WCD Manual date - April 197
Program License Serial Number 6485
English (in-1b) Input Units Used
English Rainfall Data (Il nches) 1In
English Units used in output form
12804 Sunnymead Line F and F-7
Basin E
100-year, 3-hour Unit Hydrograph
WSP USA
Drainage Area = 32.00(Ac.) =
Drainage Area for Depth-Area Areal
Length along |l ongest watercourse =
Length along |l ongest watercourse m
Length along |l ongest watercourse =
Length along |l ongest watercourse m
Difference in elevation = 17.
Sl ope along watercourse = 44.0
Average Manning's ' N' = 0.015
Lag time = 0.067 Hr.
Lag time = 4.01 Min.
25% of |l ag time = 1.00 Min.
40% of lag time = 1.60 Min
Unit time = 5.00 Min.
Duration of storm = 3 Hour (s)
User Entered Base Flow = 0. 00 (¢
2 YEAR Area rainfall data
Area(Ac.)[ 1] Rainfall (Il n)[ 2]
32.00 1.00
100 YEAR Area rainfall dat a
Area(Ac.)[ 1] Rainfall (In)[2]
32.00 1.90
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall =
Area Averaged 100-Year Rainfall =
Point rain (area averaged) = 1.
Areal adjustment factor = 99. 99
Adjusted average point rain = 1.
Sub- Area Dat a:
Area(Ac.) Runoff I ndex |
3.690 56.00
28.310 69.00

drology Method
8
put Values Used
at
0. 050 Sg Mi
Adjustment = 32.
2099. 00(Ft.)
easured to centroid =
0.398 Mi
easured to centroid =
50( Ft.)
210 Ft ./ Mi
CFS)
Wei ghting[1*2]
32.00
Wei ghting[1*2]
60. 80
1.000(1I n)
1.900(1 n)
900( I n)
%
900( 1 n)
mpervious %
0.500
0.500
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APPENDIX F

BASINS STAGE STORAGE AND FLOW RATING CURVE OUTPUT FILES



BASIN STAGE VOLUMES ABOVE CHANNEL
Number | Minimum Elevation | Maximum Elevation | Area (sq.ft.) | Color Volume (cu.ft.) | Volume (cu.yd.)

1 0.00 0.12 339.52 . 3578.86 132.55
2 012 0.62 1407.46 . 14474.68 536.10
3 0.62 1.12 1393.06 . 13774.37 510.16
4 1.12 1.62 1375.70 13082.07 484.52
5 1.62 212 1354.82 12399.36 459.24
6 212 2.62 1334.07 172715 434 34
7 2.62 3.12 1313.28 11065.30 409.83
8 3.12 3.62 1292.29 10413.91 385.70
9 3.62 412 1253.85 9776.26 362.08
10 412 4.62 1226.02 9157.39 339.16
11 4.62 512 1204.84 . 8549.68 316.65
12 512 562 1183.73 . 7952.54 294 .54
13 5.62 6.12 4532.74 . 7040.39 260.76
14 6.12 6.62 8542.81 . 2991.48 110.80
15 6.62 6.98 2239.42 . 299.45 11.09

Stage-Storage Volume Analysis SMART Basin
Minimum Contour | Maximum Contour Depth (ft) 2D Area (Sq. Ft.) | Volume (Cu. Ft.) | Volume (Cu. Yd.) | Cumulative Volume (Cu. Ft.) | Cumulative Volume (Cu. Yd.) Cumulative Volume (Ac. Ft)
1614.38 1614.88 0.5 3456.2592 1728.1296 64.00 1728.1296 64.00 0.0397
1614.88 1615.38 0.5 3456.2592 1728.1296 64.00 3456.2592 128.01 0.0793
1615.38 1615.88 0.5 3456.2592 1728.1296 64.00 5184.3888 192.01 0.1190
1615.88 1616.38 0.5 3456.2592 1728.1296 64.00 6912.5184 256.02 0.1587
1616.38 1616.88 0.5 3456.2592 1728.1296 64.00 8640.648 320.02 0.1984
1616.88 1617.38 0.5 3456.2592 1728.1296 64.00 10368.7776 384.03 0.2380
1617.38 1617.88 0.5 3456.2592 1728.1296 64.00 12096.9072 448.03 0.2777
1617.88 1618.38 0.5 3456.2592 1728.1296 64.00 13825.0368 512.04 0.3174
1618.38 1618.88 0.5 3456.2592 1728.1296 64.00 15553.1664 576.04 0.3571
1618.88 1619.38 0.5 3456.2592 1728.1296 64.00 17281.296 640.05 0.3967
1619.38 1619.88 0.5 3456.2592 1728.1296 64.00 19009.4256 704.05 0.4364
1619.88 1620.38 0.5 3456.2592 1728.1296 64.00 20737.5552 768.06 0.4761
1620.38 1620.88 0.5 3456.2592 1728.1296 64.00 22465.6848 832.06 0.5157
1620.88 1621.38 0.5 3456.2592 1728.1296 64.00 24193.8144 896.07 0.5554
1621.38 1621.88 0.5 3456.2592 1728.1296 64.00 25921.944 960.07 0.5951
1621.88 1622.38 0.5 3456.2592 1728.1296 64.00 27650.0736 1024.08 0.6348
1622.38 1622.88 0.5 3456.2592 1728.1296 64.00 29378.2032 1088.08 0.6744
1622.88 1623.38 0.5 3456.2592 887.014064 32.85 30265.21726 1120.93 0.6948
1623.38 1623.88 0.5 8542.81 2991.48 110.80 33256.69726 1231.73 0.7635
1623.88 1624.38 0.5 4532.74 7040.39 260.76 40297.08726 1492.48 0.9251
1624.38 1624.88 0.5 1183.73 7952.54 294.54 48249.62726 1787.02 1.1077
1624.88 1625.38 0.5 1204.84 8549.68 316.65 56799.30726 2103.68 1.3039
1625.38 1625.88 0.5 1226.02 9157.39 339.16 65956.69726 2442.84 1.5142
1625.88 1626.38 0.5 1253.85 9776.26 362.08 75732.95726 2804.92 1.7386
1626.38 1626.88 0.5 1292.29 10413.91 385.70 86146.86726 3190.62 1.9777
1626.88 1627.38 0.5 1313.28 11065.3 409.83 97212.16726 3600.45 2.2317
1627.38 1627.88 0.5 1334.07 11727.15 434.34 108939.3173 4034.79 2.5009
1627.88 1628.38 0.5 1354.82 12399.36 459.24 121338.6773 4494.03 2.7856
1628.38 1628.88 0.5 1375.7 13082.07 484.52 134420.7473 4978.55 3.0859
1628.88 1629.38 0.5 1393.06 13774.37 510.16 148195.1173 5488.71 3.4021
1629.38 1629.88 0.5 1407.46 14474.68 536.10 162669.7973 6024.81 3.7344
1629.88 1630 0.12 339.52 3578.86 132.55 166248.6573 6157.36 3.8165

Area and Volumes within Channel
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Cul vert Calcul ator Report
SMART Basin Rating Curve-60in

Sol ve For: Di scharge

Culvert Summary

Al l owabl e HW EIl evation 1,630.00 ft Headwater Depth/ Hei ght 3.12
Computed Hea¢ 1,630.00 ft Di scharge 321.41 cfs

Il nl et Control HW EI| ev. 1,628. 39 ft Tail water El evati on 1, 614.
Outl et Control HW EIl ev. 1,630.00 ft Control Type OQut |l et Contr
Grades

Upstream I nvert 1,614. 38 ft Downstream | nvert 1,613.28 ft
Length 365. 95 ft Constructed Sl ope 0.003006 ft/ft
Hydraulic Profile

Profile CompositeM2PressureProfile Dept h, Downstream 4. 74 ft
Sl ope Type Mi | d Nor mal Dept h N/ A ft

FI ow Regi me Subcritical Critical Dept h 4. 74 ft

Vel ocity Downstream 16. 70 ft/s Critical Sl ope 0.013183 ft/

Section

Section Shape Circul ar Mannings Coefficient 0.013
Section Materi al Concrete Span 5.00 ft

Section Size 60 inch Ri s e 5.00 ft

Number Sections 1

Outl et Control Properties

Outl et Control HW EI ev. 1,630.00 ft Upstream Velocity Head 4.1
Ke 0.50 Entrance LoOoss 2.08 ft

I nl et Control Properties

Il nl et Control HW EI| ev. 1,628. 39 ft FIl ow Control Submerged

I nl et Type Sqguare edge w/ headwal | Area Full 19.6 ft]

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scal e 1

C 0.03980 Equation Form 1

Y 0.67000

Titl e: 12804A - Sunnymead Line F & F-7 - SMART Basin Project Engin
j:\V...\V12804a-sunnymead | ine f WSH -Gl.obam | nc. Cul vert Master vi1io.

08/ 08/ 23 E BEen31ey7 SAMt ems, Il ncorporated Haest ad Met hods Sol utHaogne Cle nc



Rating Tabl e Report
SMART Basin Rating Curve-60in

Range Dat a:

Mi ni mum Maxi mum | ncrement
Al l owab 1,614. 38 1,630. 38 0.50 ft
H El e|v ft Di scharge (cfs)
, 0.00
, 1.55
, 5.99
, 13.06
, 22.54
, 34.26
, 48.02
, 63.60
, 80. 72
98. 99
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