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100.0 Introduction

Kimley-Horn and Associates has been retained to prepare a Preliminary Hydrology Report for the
proposed Penske Moreno Valley in Moreno Valley, California. The purpose of this report is to
demonstrate preliminary analysis of the hydrologic and hydraulic conditions associated with the
development of the project site. To do so, the following is the scope of this report:

* Discuss the pre-development discharge patterns and points

* Discuss the post-development discharge patterns and points

*  Determine the pre-development onsite flow rates for the 10-year and 100-year events

e Determine the post-development un-mitigated flow rates for the 10-year and 100-year events
*  Determine required post-development onsite mitigation for the 100-year event

Even though this report discusses stormwater, this report is not a Stormwater Pollution Prevention
Plan (SWPPP), a Groundwater Study, a Geotechnical Report, nor a Water Quality Management
Plan (WQMP). Each of these separate reports discusses separate aspects of stormwater. Portions of
the Geotechnical Report are utilized and referenced for the purpose of this report. Similarly, the
requirements of the WQMP are considered for the stormwater mitigation and sizing of outlet
structures for this project.

100.1 Project Description

The existing vacant lot will be developed into the proposed Penske Truck Leasing Center. The
proposed development will include a proposed leasing center and maintenance building. Site
improvements will include landscaping, concrete hardscape, and asphalt paving. The associated
improvements include, but are not limited to onsite grading, domestic water service, sanitary sewer
service, storm drain infrastructure, concrete and asphalt pavement, landscaping, and irrigation. The
project site is approximately 9.12 acres and is located in the City of Moreno Valley, within
Riverside County. The APNs for the project site area: 297-100-067 (Portion), 297-100-073, 297-
100-076, 297-120-002, 297-120-003, 297-120-017, 297-120-018, and 297-120-016 (Portion).
Appendix A contains an aerial photograph that depicts the project location.

100.2 Location
The site is located in the southeast corner of Alessandro Boulevard and Old 215 Frontage Road in
the City of Moreno Valley, within Riverside County. The project site is bordered by Old 215
Frontage Road to the west, Alessandro Boulevard to the north, commercial and industrial
developments to the east, and the Robertson’s concrete facility to the south. For reference see
Appendix A for the Location Map.

100.3 Methodology

The hydrologic and hydraulic analyses were completed following the methods outlined in the
RCFC & WCD Hydrology Manual. The rational method was used to estimate time of
concentrations and peak flow rates generated from the existing and proposed 10-year and 100-year
storm events. The synthetic unit hydrograph method was used to determine the onsite existing and
proposed hydrographs for the 24-hour duration of the 100-year storm event. The CivilDesign
Engineering Software — 2018 Version 9.0 was used to complete the rational method and synthetic
unit hydrograph analyses. The results of the rational method analyses are included in Appendix H
and the results of the synthetic unit hydrograph analyses are included in Appendix I. Complete
onsite and offsite drainage system analyses will be provided in the Final Hydrology Report.

The rainfall data used for the analyses is important for the flow and runoff results. For the rational
method analysis, the rainfall data incorporated into CivilDesign from the Riverside County Flood
Control and Water Conservation District Hydrology Manual was used. The rainfall data for the
Sunnymead-Moreno area was utilized due to the location of the project site. For the synthetic unit
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hydrograph analysis, the rainfall data from NOAA Atlas 14 for Moreno Valley, CA was used. See
Appendix D and F for rainfall data.

The type of soil and soil conditions are major factors affecting infiltration/detention and resultant
storm water runoff. The Natural Resources Conservation Service (NRCS) has classified soil into
one general hydrologic soil group for comparing infiltration and runoff rates. The group is based
on properties that influence runoff, such as water infiltration rate, texture, natural discharge, and
moisture condition. The runoff potential is based on the amount of runoff at the end of a long
duration storm that occurs after wetting and swelling of the soil not protected by vegetation. Using
the United States Department of Agriculture Natural Resources Conservation Service Web Soil
Survey online tool and Plate C-1.16 of the Hydrology Manual, it was determined that the hydrologic
soil group classification onsite is C. Soil type C is defined as soils having low infiltration rates
(high runoff potential). Similarly, per the Geotechnical Engineering Investigation prepared by
Krazan and Associates, Inc. dated October 22, 2021 the site is considered to have poor infiltration
rates, with the observed average infiltration rate of 0.14 in/hr. See Appendix D and J for the soil
information.

In addition, antecedent moisture condition (AMC) II was used to calculate the 10-year peak flows
and AMC III was used to calculate the 100-year peak flows based on the hydrology manual. The
land use for the proposed drainage subareas were selected based on the characteristics of the
proposed development. See Appendix D Plate D-5.6 for the impervious percentages that
correspond to each land use. The combination of the soil and coverage type was used as the basis
for selecting the appropriate curve numbers used to calculate the soil loss rates. See Appendix I for
reference.

100.4 Drainage Characteristics
The site is mainly located in Zone X-unshaded per the Federal Emergency Management
Administration (FEMA) Flood Insurance Rate Map (FIRM) panel 06065C0745G, dated August
28, 2008. Flood Zone X-unshaded is defined by FEMA to have minimal flood hazard. No portion
of the site is located within the special flood hazard area inundated by the 100-year flood. For
reference, see Appendix B, FIRM Map.

100.4.1 Pre-development Condition

The existing site is currently vacant and drains in a northwest direction. The existing site consists
of one main drainage area (A-1). The stormwater flows currently pond onsite and then flow
northwest to sheet flow offsite to the northwestern parcel. The flows continue northwest and are
eventually intercepted by existing catch basins near the intersection of Alessandro Boulevard and
Old 215 Frontage Road.

Under existing conditions, the site not only conveys onsite flows, but it also accepts offsite flows.
The existing site currently accepts offsite flows from the east and northeast. Offsite flows sheet
flow onsite and confluence with onsite flows. The combined onsite and offsite flows discharge
northwest of the project site, as described above.

The existing site also includes an existing 24” RCP storm drain pipe that drains southwest and
discharges to the offsite existing development across from the Old 215 Frontage Road. Although
the existing grading for the site does not currently allow discharge into the existing 24 RCP, the
existing pipe is intended to convey the flows tributary to the project site. The constructed
development across the Old 215 Frontage Road designed their onsite storm drain systems to accept
32.3 cfs from 15.3 acres of land, per the Proposed Hydrology map received by Thomsen
Engineering, Inc.



Table 1 shows a summary of the pre-development flows. See Appendix G for the Existing Drainage
Map and Appendix H for the rational method calculations.

Table 1: Pre-Development Flows

Discharge Node ID Drainage Quo Quoo
Area (cfs) (cfs)

(AC)
Node 12 9.12 11.13 18.07

100.4.2 Post-development Condition

The post-development condition consists of one main drainage area which is comprised of three
(3) sub-areas. Runoff from the drainage sub-areas is intercepted by proposed curb inlets onsite,
which then convey flows into a proposed underground detention system. The proposed detention
system is proposed to outlet into the proposed pump that will be used to pump the flows up to the
elevation of the existing 24” RCP storm drain pipe onsite. Table 2 shows a summary of the post-
development flows without detention for 10 and 100-year storm events.

Similar to existing condition, the onsite not only conveys onsite flows, but it also accepts offsite
flows. Under proposed conditions, the project site will not obstruct conveyance of the existing
offsite flows. Offsite runoff flows through the site and is eventually intercepted by the proposed
onsite inlets and will ultimately be conveyed into the existing 24 RCP that is intended to convey
the flows tributary to the project site. The existing 24”” RCP storm drain pipe then continues to drain
southwest and discharges to the offsite existing development across from the Old 215 Frontage
Road. The offsite discharges being conveyed through the site will be determined in the Final
Hydrology Report.

Table 2 shows a summary of the post-development flows prior to detention. See Appendix G for
the Proposed Drainage Map and Appendix H for the rational method calculations.

Table 2: Post-Development Flows (Without Detention)

Discharge Node ID Drainage Qio Qu00
Area (cfs) (cfs)

(AC)
Node 12 9.12 16.26 24.46

100.5 Stormwater Mitigation

For proposed onsite flows, stormwater mitigation is needed to ensure the proposed flows do not
negatively impact the existing downstream drainage facilities. Since the design flow for the existing
24” RCP appears to be based on an undeveloped condition based on the 15.3 acres tributary to the
pipe, the proposed flows are anticipated to be mitigated to match the existing flows from the onsite.
By the comparing the results from Table 1 and Table 2, the proposed development increases onsite
flows discharging from the site. To mitigate the increase in flows, an underground stormwater
detention system is proposed.

The required retention volume was governed by the 100-year, 24-hour storm. To estimate the
retention volume required for preliminary purposes, the pre-development volume was compared to
the post-development volume to determine the increase in volume discharged from the project site.
Since the detention system outlet riser structure will be sized in the Final Report, an additional 15%
was added to the calculated difference in volume to account for the efficiency of the outlet structure.
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The resulting volume is the estimated retention volume for preliminary purposes. Through the
mitigation that the underground retention system will provide, the proposed development is not
expected to cause a significant impact to downstream systems.

Table 3 shows a summary of the stormwater volumes compared to the underground system volume.
See Appendix J for the synthetic unit hydrograph calculations.

Table 3: Stormwater Volumes and Underground System Volume

. Proposed
Pre- Post- Stormwater | Estimated
. Underground
Area Development | Development Volume Retention Syst
stem
Description Stormwater | Stormwater | Difference Volume Vzlume
Volume (cf) Volume (cf) (cf) (cf) (cf)
A (onsite) 114,476 126,760 12,284 14,127 49,401

100.6 Hydraulic Analysis
The calculated peak flows from the analyses discusses above along with the offsite flows will be
used to size the onsite drainage devices. All drainage devices will be sized in the Final Hydrology
Report.

100.7 Conclusion

In conclusion, the following was covered in this report:

*  The pre-development discharge patterns and points were discussed

* The post-development discharge patterns and points were discussed

*  The pre-development onsite flow rates for the 10-year and 100-year events were determined

* The post-development un-mitigated flow rates for the 10-year and 100-year events were
determined

*  The required onsite mitigation for the 100-year event was determined

As discussed in the contents of this report, the development of the existing vacant site into the
proposed development is not expected to cause a significant impact to downstream systems for
storms up to the 100-year condition.



Appendix A

Location Map
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Appendix B

FIRM Map
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SITE INFORMATION

PARCEL NUMBERS: 297-120-002, 297-120-003, 297-100-073, 297-100-076,
297—-100-066 (PORTION), 297-120-017, 297—120-018,
297-120-016 (PORTION)

ADDRESS: 21839 AND 21921 ALESSANDRO BLVD., MORENO VALLEY, CA 92553
SITE AREA: +9.1 ACRES

GRADING NOTES

1. CONTRACTOR TO VERIFY ALL EXISTING TOPOGRAPHY AND STRUCTURES ON THE
SITE AND IMMEDIATELY NOTIFY THE ENGINEER OF ANY DISCREPANCIES PRIOR
TO STARTING WORK.

2. ALL PAVEMENT SPOT GRADE ELEVATIONS AND RIM ELEVATIONS WITHIN OR
ALONG CURB AND GUTTER REFER TO FLOW LINE ELEVATIONS UNLESS
OTHERWISE NOTED.

3. ALL ELEVATIONS SHOWN DEPICT FINISHED GRADE OR EDGE OF PAVEMENT
UNLESS OTHERWISE NOTED. GENERAL CONTRACTOR TO COORDINATE WITH
EXCAVATION, LANDSCAPE AND PAVING SUBCONTRACTORS REGARDING TOPSOIL
THICKNESS FOR LANDSCAPE AREAS AND PAVEMENT SECTION THICKNESS FOR
PAVED AREAS TO PROPERLY ENSURE ADEQUATE CUT TO ESTABLISH SUBGRADE
ELEVATIONS.

4. NO EARTHEN SLOPE SHALL BE GREATER THAN 2:1, UNLESS OTHERWISE NOTED.

5.  MAXIMUM SLOPE IN ACCESSIBLE PARKING SPACES AND LOADING ZONES SHALL
NOT EXCEED 2.0% IN ALL DIRECTIONS.

6. MAXIMUM RUNNING SLOPE SHALL NOT EXCEED 5% AND CROSS SLOPE SHALL
NOT EXCEED 2% ON ALL SIDEWALKS AND ACCESSIBLE ROUTES.

7. MATCH EXISTING ELEVATIONS AT THE PROPERTY LIMITS.
8. REFER TO STORM DRAIN PLANS FOR INLET SIZE AND LOCATION.
9. EARTHWORK AND PAVING SPECIFICATION PER GEOTECHNICAL REPORT.

10. A GRADING PERMIT FROM THE CITY OF MORENO VALLEY WILL BE REQUIRED
PRIOR TO COMMENCEMENT OF WORK.

11.  ALL WORK DETAILED ON THESE PLANS TO BE PERFORMED, EXCEPT AS
OTHERWISE STATED OR PROVIDED HEREON, SHALL BE CONSTRUCTED IN
ACCORDANCE WITH CITY OF MORENO VALLEY STANDARDS AND SPECIFICATIONS.

BASIS OF BEARINGS

THE BEARING OF NORTH 01°03'46" EAST BEING THE CENTERLINE OF DAY STREET,
AS SHOWN ON PARCEL MAP NO. 33152-1, FILE IN BOOK 229, PAGES 39 THROUGH
41, OF PARCEL MAPS, RECORDS OF RIVERSIDE COUNTY, STATE OF CALIFORNIA, WAS
USED AS THE BASIS OF BEARINGS FOR THIS MAP.

BENCHMARK

NATIONAL GEODETIC SURVEY BENCHMARK PID "DX3794"

ELEVATION: 1669 (FEET) [DATUM: NAVD 88]

DESCRIBED AS: CGS TRIANGULAR STATION DISK STAMPED "SYCAMORE 1964"
CEMENTED IN A DRILL HOLE IN THE WESTERLY SIDE OF THE TOP OF A LARGE
BOULDER THAT MEASURES 7 FEET BY 4 FEET AND PROJECTS 1-1/2 FEET ABOVE
THE GROUND SURFACE. IT IS ABOUT 3 FEET HIGHER IN ELEVATION THAN THE
STATION MARK.

LOCATION: TO REACH FROM THE INTERSECTION OF U.S. HIGHWAY 60 AND 395
WHICH IS 5 MILES SOUTHEAST OF RIVERSIDE, GO SOUTH ON U.S. HIGHWAY 395 FOR
1.0 MILE TO A SIDE ROAD RIGHT JUST AFTER PASSING A RAILROAD DEPOT, TURN
RIGHT AND GO WEST ON A TRACK ROAD FOR 0.75 MILE TO A FORK, KEEP LEFT
AND CONTINUE WESTERLY ON A TRACK ROAD FOR 0.3 MILE TO A CROSSROAD,
CONTINUE WESTERLY ON THE TRACK ROAD FOR 0.3 MILE TO THE TOP OF A LOW
HILL AND A SIDE ROAD RIGHT, TURN RIGHT AND GO NORTHERLY ON A WINDING
TRACK ROAD FOR 0.4 MILE TO A SMALL WOODEN BUILDING ON THE LEFT, CONTINUE
NORTH ACROSS COUNTRY 0.1 MILE TO THE AZIMUTH MARK ON THE LEFT IN A
LARGE ROUND BOULDER. FROM HERE PICK WAY NORTH, WEST, NORTH AND EAST
AROUND A CULTIVATED FIELD FOR 0.5 MILE TO A LOW ROCKY KNOLL AND THE
STATION JUST NORTH OF THE HIGHEST POINT.

\ " APN: POR. OF ESTIMATED EARTHWORK QUANTITIES
2071200118 i
297_1 20_01 2 NET: 70 CY FILL

NOTE: THE ABOVE QUANTITIES ARE APPROXIMATE IN PLACE VOLUMES CALCULATED
FROM THE EXISTING GROUND TO THE PROPOSED FINISHED GRADE. EXISTING GROUND
IS DEFINED BY THE CONTOURS AND SPOT GRADES ON THE BASE SURVEY.
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SUNNYMEAD = MORENO WOODCREST
DURATION FREQUENCY DURATION FREQUENCY
MINUTES MINUTES

10 100 10 100

YEAR YEAR YEAR YEAR

5 2.84 4.16 5 3.37 5.30

6 259 3.79 6 3.05 4.79

7 2440 3.5] 7 2.80 4,40

8 2.25 3.29 8 2460 4,09

9 2.12 3.10 9 2.44 3.83

10 2,01 2094 10 2.30 3.62
11 1,92 2.80 11 2.19 3.43
12 1,83 2468 12 2.08 3.27
13 1.76 2.58 13 1.99 3.13
14 1.70 2.48 14 1.91 3.01
15 1,64 2440 15 1.84 2489
16 1,59 2432 16 1.78 2.79
17 1.54 2.25 17 1.72 2,70
18 1.50 2.19 18 1.67 2.62
19 1.46 213 19 1.62 2.54
20 le42 2.08 20 1.57 247
22 1.35 1.98 22 1.49 2.34
24 1.30 1.90 24 1.42 2.23
26 1.25 1.82 26 1.36 2.14
28 1.20 1.76 28 1.31 ?.05
30 l1.16 1.70 30 1.26 1.98
32 1.12 1464 32 l1.22 1.91
34 1.09 1.59 364 1.18 1.85
36 1.06 1.585 36 ls1a 1.79
38 1.03 1.51 38 1.11 1.74
40 1.00 1e#7 40 1.07 1.69
45 « 95 1.39 45 1.01 1.58
50 «90 1.31 50 +95 1.49
55 .86 1.25 55 «90 l.42
60 .82 1.20 60 - 86 1.35
65 «79 1.15 65 «82 1.29
70 o716 1.11 70 79 l.26
75 «73 1.07 75 76 1.19
80 2! 1.04 80 «73 1.15
8s 69 1.01 8s Tl lo11

SLOPE = ,500

SLOPE = ,550




ACTUAL IMPERVIOUS COVER

Recommended Value

Land Use (1) Range—Percent For Average
Conditions-Percent (2]

Natural or Agriculture 0 - 10 0

Single Family Residential: (3)

40,000 S, F. (1 Acre) Lots 10 - 25 20
20,000 s. F. (% Acre) Lots 30 - 45 40
7,200 - 10,000 S. F. Lots 45 - 55 50

Multiple Family Residential:

Condominiums 45 - 70 65
Apartments 65 - 90 80
Mobile Home Park 60 - 85 75
Commercial, Downtown 80 =100 90

Business or Industrial

Notes:

l.

RCFC 8 WCD IMPERVIOUS COVER

FIYDROLOGY NMANUAL

Land use should be based on ultimate development of the watershed,
Long range master plans for the County and incorporated cities
should be reviewed to insure reasonable land use assumptions.

Recommended values are based on average conditions which may not
apply to a particular study area. The percentage impervious may
vary greatly even on comparable sized lots due to differences in
dwelling size, improvements, etc. Landscape practices should also
be considered as it is common in some areas to use ornamental grav-
els underlain by impervious plastic materials in place of lawns and
shrubs. A field investigation of a study area should always be made,
and a review of aerial photos, where available may assist in estimat-
ing the percentage of impervious cover in developed areas.

For typical horse ranch subdivisions increase impervious area 5 per-
cent over the values recommended in the table above,

FOR
DEVELOPED AREAS

PLATE D-5.6



RUNOFF COEFFICIENT CURVE DATA

The data in the following tables may be used to develop runoff
coefficient (C) curves for any combination of runoff index (RI)
number and antecedent mositure condition (AMC). For an RI number
with an AMC of II (from Plate D-5.5) enter the tables on the
following pages and plot the "C" curve data directly on Plate

D-5.8. "C" curve data is given for even RI numbers only, but values
may easily be interpolated for odd RI numbers,

For an AMC of I or III enter the tabulation on this page with the

RI for AMC II, and read the appropriate RI for AMC I or III. Use
this revised RI to enter the tables on the following pages to deter-
mine "C". For example if RI = 40 for AMC II, then RI = 22 for AaMC I
and RI = 60 for AMC III,

AMC ADJUSTMENT RELATIONSHIPS

RI FOR RI FOR OTHER R1 FOR R1 FOR OTHER
AmMC 11 AMC CONDITIONS: AMC 11 AMC CONDITIONS:
AMC I AMC 111 AMC | AMC 11}
10 - 22 58 3s Ts
11 - 24 56 36 75
12 - 2s s7 37 4]
13 - 27 S8 38 76
1s - 28 59 39 17
15 - 30 60 40 78
16 - N 61 4) 78
7 - Kk} 62 42 79
18 - s 6) 43 a0
19 - 36 64 LY} el
20 - 37 65 45 82
21 10 38 66 46 82
22 i0 39 67 47 83
23 11 4] 68 48 84
24 11 42 69 50 as
25 12 43 70 51 as
26 12 LYY T 52 86
27 13 46 72 53 .13
28 14 47 T3 54 a7
29 1s 49 T4 55 a8
30 15 S0 15 57 88
31 16 51 T6 58 a9
32 16 s2 17 59 a9
kK] 17 53 78 60 90
38 18 5S4 79 62 91
35 18 55 .1} 63 9
k1.3 19 56 81 (13 92
a7 20 57 82 66 92
k]| 21 58 a3 67 93
39 21 59 8s 68 93
40 22 60 .1 T0 9
41 23 61 86 72 98
42 24 62 a7 13 95
43 25 63 88 75 95
LY} 25 64 89 T6 96
[3.1 26 65 90 18 96
46 27 66 91 80 97
47 28 67 92 81 97
48 29 68 93 83 98
49 30 69 9 85 98
50 31 70 9% 87 98
51 k)] 70 96 a9 99
52 32 7 97 9 99
53 a3 T2 98 9 99
54 34 73 99 97 -
r
rlYDROLOGY NMANUAL CURVE DATA

PLATE D-5.7 (1 of 12)




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

Quality of Soil Group
Cover (2)] A B C D

Cover Type (3)

NATURAL COVERS -

Barren 78 |86 |91 | 93
(Rockland, eroded and graded land)

Chaparrel, Broadleaf Poor 53 {70 180 | 85
(Manzonita, ceanothus and scrub oak) Fair 40 {63 75181
Good 31 |57 |71 {78

Chaparrel, Narrowleaf Poor 71 |82 |88 ]91
(Chamise and redshank) Fair 55 172 |81l 186
Grass, Annual or Perennial Poor 67 |78 |86 | 89

Fair 50 69 |79 { 84
Good 38 ]6l 74 | 80

Meadows or Cienegas Poor 63 177 |85 ]88
(Areas with seasonally high water table, Fair 51 {70 {80 { 84
principal vegetation is sod forming grass) Good 30 |58 |72 {78

Open Brush Poor 62 }76 |84 |88
(Soft wood shrubs - buckwheat, sage, etc.) Fair 46 166 177 | 83

Good 41 |63 }75 |81

Woodland Poor 45 166 |77 | 83
(Coniferous or broadleaf trees predominate, Fair 36 |60 |73 |79
Canopy density is at least 50 percent) Good 28 |55 |70 )77

Woodland, Grass Poor 57 173 |82 |86
(Coniferous or broadleaf trees with canopy Fair 44 165 |77 |82
density from 20 to 50 percent) Good 33 158 {72 {179

URBAN COVERS -

Residential or Commercial Landscaping Good 32 |56 169 | 75
(Lawn, shrubs, etc.)

Turf Poor 58 174 |83 | 87
(Irrigated and mowed grass) Fair 44 |65 |77 | 82
Good 33 |58 |72 ]79

AGRICULTURAL COVERS -

Fallow 76 §185 |90 | 92
(Land plowed but not tilled or seeded)

RCFC 8 WCD RUNOFF  INDEX  NUMBERS
FOR

FlYDROLOGY NMANUAL
PERVIOUS AREAS

PLATE E-6.1 (1of 2)



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

Cover Type (3)

Quality of Soil Group

Cover (2)] A B cC D

AGRICULTURAL COVERS (cont.) -

Legumes, Close Seeded
(Alfalfa, sweetclover, timothy, etc.)

Orchards, Deciduous

(Apples, apricots, pears, walnuts, etc.)

Orchards, Evergreen

(Citrus, avocados, etc.)

Pasture, Dryland
(Annual grasses)

Pasture, Irrigated
(Legumes and perennial grass)

Row Crops

(Field crops - tomatoes, sugar beets, etc.)

Small Grain
(Wheat, oats, barley, etc.)

Vineyard

Poor 66 |77 185 |89
Good 58 |72 |81 |85

See Note 4

Poor 57 {73 182 |86
Fair 44 165 |77 }82
Good 33158172 |79

Poor 67 |78 |86 |89
Fair 50 169 |79 |84
Good 38 161 |74 |80

Poor 58 {74 | 83 }87
Fair 44 {65 {77 |82
Good 33158172 |79

Poor 72 |81 188 |91
Good 67 |78 |85 |89

Poor 65 |76 |84 |88
Good 63 |75 |83 {87

See|Note 4
1

Notes:

1. All runoff index (RI) numbers are for Antecedent Moisture Condition

(AMC) II.

2. Quality of cover definitions:

Poor-Heavily grazed or regularly burned areas.

Less than 50 per-

cent of the ground surface is protected by plant cover or brush

and tree canopy.

Fair-Moderate cover with 50 percent to 75 percent of the ground sur-

face protected.

Good-Heavy or dense cover with more than 75 percent of the ground

surface protected.

3. See Plate C-2 for a detailzd description of cover types.

4. Use runoff index numbers based on ground cover type.

See discussion

under "Cover Type Descriptions" on Plate C-2.

5 Reference Bibliography item 17,

RCFC & WCD

FlYDROLOGY NMANUAL

RUNOFF  INDEX NUMBERS
FOR
PERVIOUS AREAS

PLATE E-6.1(20f 2)
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45 LINE B + LINE C + A4 o5t 1011
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1 ] 95
3 | 57 7 3
NODE: 305-304 NODE: 10—11 6 | 49 3 6
AREA C4 NODE: 7-8 | NORTH BASIN | 24 | 18 6 5
24 2
1 S Y—C4 CONFLUENCE AREA X
3 3 T 95 T T 32 ROUTED NORTH BASIN
61 3 3 | 82 3| 21 T 37
2411 6 | 77 6 | 19 3 | 52
24 | 58 24 8 S 6 | 45
AREA C1 X CONFLUENCE 24 | 18
= T 1124 DISCHARGE CONFLUENCE
3 5 3 103 » 1 158
5 5 6 | 95 3 |154
24 | 1 24 1 57 < 6 |142
24 | 84
C1 CONFLUENCE

72” RCP OUTLET STRUCTURE

NODE DIAGRAM, ULTIMATE CONDTION

FREEWAY BUSINESS CENTER

PROPOSED HYDROLOGY

& EAST FRONTAGE ROAD

ALESSANDRO BLVD.

MARCH AIR FORCE BASE SITE D—3
IN THE COUNTY OF RIVERSIDE, STATE OF CALIFORNIA

POST DEVELOPMENT SUMMARY

‘f*@_ﬁ*\

//152 B NOTE: ABOVE INFORMATION ARE
- BASED ON THE RATIONAL METHOD..
) GRAPHIC SCALE
/// 80 0 40 80 160 320
108-106
_ @ 1526-1524
7
¢ 106-109 28 ( IN FEET )
. FE5s 298 SUMMARY FOR UNIT HYDROGRAPH ROUTING WITH SOUTH BASIN (PRE-DEVELOPMENT)
\\\_\j AREA B: 27.2 ACRES EXISTING BASIN (AREA B) AREA A; 90.8 ACRES PROPOSED BASIN (AREA A) AREA Y: 19.5 ACRES AREA X: 156.3 ACRES AREA C: 49 ACRES
o ]2 S~ OVERFLOW RELEASE POINT (1525) Tc = 0.33 HR Tc = 0.43 HR Tc = 0.16 HR. Te= 0.16 HR. PRE—DEVELOPMENT
1Quee=11.4 CFS 111-109 UNIT HYDROGRAPH BASIN ROUTING UNIT HYDROGRAPH BASIN ROUTING UNIT HYDROGRAPH UNIT HYDROGRAPH UNIT HYDROGRAPH
1525-1523 AREA B AREA A TOTAL AREA Y TOTAL AREA X TOTAL AREA C TOTAL
22 STORM DURATION PEAK FLOW | TOTAL VOLUME | ROUTING PEAK | BASIN VOLUME | BASIN DEPTH PEAK FLOW PEAK FLOW TOTAL VOLUME | ROUTING PEAK | BASIN VOLUME | BASIN DEPTH PEAK FLOW PEAK FLOW TOTAL VOLUME PEAK FLOW PEAK FLOW TOTAL VOLUME PEAK FLOW PEAK FLOW TOTAL VOLUME
YEAR HOURS CFS AC—FT CFS AC—FT FT CFS CFS AC—FT CFS AC—FT FT CFS CFS AC—FT CFS CFS AC—FT CFS CFS AC—FT
= CALTRANS 72" RCP INLET STRUCTURE 100 1 39.7 2.6 19.6 0.8 2.4 1M11.7 130.9 1.1 46.5 3.7 6.7 48.6 93.7 13.9 29.7 1221 15.4 128.9 188.7 19.5
100 3 31.8 3.9 19.3 0.8 2.3 96.4 115.0 16.7 47.6 4.4 6.6 53.8 78.8 21.1 22.5 100.0 23.4 75.5 172.6 30.3
100 6 27.9 4.9 18.6 0.7 2.0 35.9 103.8 21.4 47.0 4.0 6.5 30.7 73.7 27.6 19.4 94.5 30.5 63.1 156.2 39.4
100 24 12.2 7.6 11.6 0.2 0.7 39.0 50.5 52.8 45 ——= ——= 12.6 5/.6 40.2 6.0 65.3 44.7 23.6 83.8 58.3
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NOAA Rainfall Data



11/4/21, 8:53 AM

Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2

Location name: Moreno Valley, California, USA*
Latitude: 33.9153°, Longitude: -117.2816°

Elevation: 1541.95 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES
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TMEn 1

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

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
‘ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 || 10 | 25 50 100 || 200 | 500 | 1000 |
5-min 0.089 0.118 0.157 0.191 0.238 0.276 0.316 0.359 0.421 0.471
(0.074-0.107)((0.098-0.143)|{(0.131-0.191) ||(0.157-0.234)||(0.190-0.302) | (0.215-0.358) ((0.240-0.421) |(0.265-0.492) ||(0.297-0.601) ||(0.321-0.697)
10-min 0.127 0.169 0.225 0.273 0.341 0.396 0.453 0.515 0.603 0.675
(0.106-0.154) |[(0.141-0.204) [(0.187-0.274) |(0.225-0.335) [(0.272-0.433) |(0.308-0.513) |(0.344-0.603) (0.380-0.705) [(0.426-0.862) | (0.460-1.00)
15-min 0.154 0.204 0.273 0.330 0.413 0.479 0.548 0.623 0.729 0.816
(0.129-0.186)|(0.170-0.247)||(0.227-0.331) ||(0.272-0.405) ||(0.329-0.523) |(0.373-0.621) ||(0.416-0.729) ||(0.460-0.853) | (0.515-1.04) || (0.556-1.21)
30-min 0.237 0.314 0.419 0.508 0.634 0.736 0.843 0.958 1.12 1.25
(0.198-0.286)((0.262-0.380) |(0.348-0.509) ||(0.419-0.622) ||(0.505-0.805)|((0.573-0.954) || (0.640-1.12) || (0.707-1.31) || (0.792-1.60) || (0.855-1.86)
60-min 0.337 0.447 0.597 0.724 0.905 1.05 1.20 1.37 1.60 1.79
(0.282-0.408) [(0.373-0.542) |(0.497-0.726) |(0.597-0.888) | (0.720-1.15) || (0.817-1.36) || (0.913-1.60) || (1.01-1.87) || (1.13-2.29) || (1.22-2.65)
2.hr 0.490 0.636 0.830 0.992 1.22 1.39 1.57 1.77 2.03 2.24
(0.409-0.593)||(0.530-0.770)|| (0.690-1.01) |[ (0.817-1.22) || (0.968-1.54) || (1.08-1.80) || (1.20-2.09) || (1.30-2.42) || (1.43-2.90) || (1.53-3.32)
3-hr 0.598 0.771 0.999 1.19 1.45 1.65 1.85 2.07 2.37 2.60
(0.500-0.724)|((0.643-0.933)|| (0.831-1.21) || (0.979-1.45) || (1.15-1.83) || (1.28-2.14) || (1.41-2.47) || (1.53-2.83) || (1.67-3.38) || (1.77-3.85)
6-hr 0.824 1.06 1.36 1.61 1.95 2.22 2.48 2.76 3.13 3.42
(0.688-0.997) || (0.882-1.28) || (1.13-1.66) || (1.33-1.98) || (1.56-2.48) || (1.73-2.87) || (1.89-3.30) || (2.03-3.78) || (2.21-4.48) || (2.33-5.07)
12-hr 1.07 1.39 1.80 213 2.59 2.94 3.29 3.65 4.15 4.53
(0.894-1.30) || (1.16-1.68) || (1.49-2.18) || (1.76-2.61) || (2.06-3.28) || (2.29-3.81) || (2.50-4.38) || (2.70-5.00) || (2.93-5.93) || (3.09-6.71)
24-hr 1.40 1.84 2.42 2.89 3.53 4.02 4.52 5.04 5.73 6.28
(1.24-1.62) || (1.63-2.13) || (2.13-2.80) || (2.53-3.37) || (2.99-4.25) || (3.34-4.95) || (3.66-5.69) || (3.97-6.52) || (4.34-7.73) || (4.60-8.75)
2-da 1.67 2.23 2.97 3.58 4.41 5.05 5.70 6.37 7.29 8.01
Y || (1.48-1.93) || (1.97-2.58) || (2.62-3.44) || (3.13-4.18) || (3.73-5.31) || (4.19-6.21) || (4.62-7.18) || (5.03-8.25) || (5.52-9.83) || (5.86-11.2)
3.da 1.79 2.42 3.25 3.94 4.88 5.61 6.36 714 8.20 9.03
Y || (158-2.06) || (2.14-2.79) || (2.87-3.77) || (3.45-4.60) || (4.14-5.89) || (4.66-6.91) || (5.15-8.01) || (5.63-9.24) || (6.21-11.1) || (6.61-12.6)
4-da 1.93 2.64 3.57 4.35 5.41 6.24 7.08 7.97 9.18 10.1
Yy (1.71-2.23) || (2.33-3.04) || (3.15-4.14) || (3.80-5.07) || (4.58-6.52) || (5.17-7.67) || (5.74-8.92) || (6.28-10.3) || (6.95-12.4) || (7.42-14.1)
7-da 218 3.02 414 5.07 6.36 7.36 8.39 9.47 11.0 121
y (1.93-2.51) || (2.67-3.49) || (3.65-4.80) || (4.43-5.92) || (5.38-7.66) || (6.11-9.05) || (6.80-10.6) || (7.47-12.3) || (8.29-14.8) || (8.88-16.9)
10-da 2.32 3.24 4.48 5.51 6.94 8.06 9.22 10.4 12.1 13.4
Y || 2.05-2.68) || (2.87-3.75) || (3.95-5.19) || (4.82-6.43) || (5.88-8.36) || (6.69-9.91) || (7.47-11.6) || (8.22-13.5) || (9.17-16.3) || (9.83-18.7)
20-da 2.76 3.90 5.45 6.76 8.59 10.0 11.6 13.2 15.4 17.2
y (2.44-3.18) || (3.45-4.50) || (4.81-6.31) || (5.91-7.89) || (7.27-10.4) || (8.34-12.4) || (9.37-14.6) || (10.4-17.1) || (11.7-20.8) || (12.6-24.0)
30-da 3.26 4.60 6.45 8.01 10.2 12.0 13.9 15.9 18.7 20.9
y (2.88-3.76) || (4.07-5.31) || (5.68-7.46) || (7.00-9.35) || (8.66-12.3) || (9.96-14.8) || (11.2-17.5) || (12.5-20.5) || (14.1-25.2) || (15.3-29.2)
45-da 3.86 5.40 7.54 9.37 12.0 14.1 16.4 18.8 223 251
y (3.42-4.45) || (4.78-6.24) || (6.65-8.73) || (8.19-10.9) || (10.2-14.5) || (11.7-17.4) || (13.3-20.6) || (14.8-24.3) || (16.8-30.0) || (18.3-34.9)
60-da 4.48 6.18 8.57 10.6 13.6 16.0 18.6 21.4 25.4 28.8
y (3.96-5.16) || (5.47-7.14) || (7.55-9.92) || (9.29-12.4) || (11.5-16.4) || (13.3-19.7) || (15.1-23.4) || (16.9-27.7) || (19.3-34.3) || (21.0-40.1)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Disclaimer

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmli?lat=33.9153&lon=-117.2816&data=depth&units=english&series=pds 4/4


https://www.commerce.gov/
http://www.noaa.gov/
http://www.nws.noaa.gov/
https://www.weather.gov/owp/oh
mailto:HDSC.Questions@noaa.gov
http://www.nws.noaa.gov/disclaimer.html

Appendix G

Drainage Maps
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Appendix H

Rational Method Analysis



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: 11/04/21 File:P1OE.out

PENSKE MORENO VALLEY

EXIST 10-YR

X0 11/4/21

FrFAAA AKX Hydrology Study Control Information ¥kt
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

Standard intensity-duration curves data (Plate D-4.1)
For the [ Sunnymead-Moreno ] area used.

10 year storm 10 minute intensity = 2.010(In/Hr)

10 year storm 60 minute intensity = ©.820(In/Hr)

100 year storm 10 minute intensity 2.940(In/Hr)
100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = ©.820(In/Hr)

Slope of intensity duration curve = 0.5000

B T T o S B I S A
Process from Point/Station 10.000 to Point/Station 11.000
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance = 575.000(Ft.)

Top (of initial area) elevation = 51.000(Ft.)

Bottom (of initial area) elevation = 40.000(Ft.)

Difference in elevation = 11.000(Ft.)

Slope = 0.01913 s(percent)= 1.91

TC = k(0.530)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration =  14.852 min.

Rainfall intensity = 1.648(In/Hr) for a 10.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.795

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 86.00

Pervious area fraction = 1.000; Impervious fraction = ©0.000
Initial subarea runoff = 5.806(CFS)

Total initial stream area = 4.430(Ac.)

Pervious area fraction = 1.000



B T T o S B I S A
Process from Point/Station 11.000 to Point/Station 12.000
**%* NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 40.000(Ft.)

End of natural channel elevation = 37.600(Ft.)

Length of natural channel =  455.000(Ft.)

Estimated mean flow rate at midpoint of channel = 8.880(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”~.352)(slope”0.5)
Velocity using mean channel flow = 1.76(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = ©0.0053
Corrected/adjusted channel slope = ©0.0053
Travel time = 4.30 min. TC = 19.16 min.

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.783
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 86.00

Pervious area fraction = 1.000; Impervious fraction = ©.000
Rainfall intensity = 1.451(In/Hr) for a 10.0 year storm
Subarea runoff = 5.328(CFS) for 4.690(Ac.)

Total runoff = 11.135(CFS) Total area = 9.120(Ac.)
End of computations, total study area = 9.12 (Ac.)

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

Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number = 86.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: 11/03/21 File:P1@OE.out

PENSKE MORENO VALLEY

EXIST 100-YR

X0 11/3/21

FrFAAA AKX Hydrology Study Control Information ¥kt
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 = 3

Standard intensity-duration curves data (Plate D-4.1)
For the [ Sunnymead-Moreno ] area used.

10 year storm 10 minute intensity = 2.010(In/Hr)

10 year storm 60 minute intensity = ©.820(In/Hr)

100 year storm 10 minute intensity 2.940(In/Hr)
100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.5000

B T T o S B I S A
Process from Point/Station 10.000 to Point/Station 11.000
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance = 575.000(Ft.)

Top (of initial area) elevation = 51.000(Ft.)

Bottom (of initial area) elevation = 40.000(Ft.)

Difference in elevation = 11.000(Ft.)

Slope = 0.01913 s(percent)= 1.91

TC = k(0.530)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration =  14.852 min.

Rainfall intensity = 2.412(In/Hr) for a  100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.871

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 94.40

Pervious area fraction = 1.000; Impervious fraction = ©0.000
Initial subarea runoff = 9.311(CFS)

Total initial stream area = 4.430(Ac.)

Pervious area fraction = 1.000



B T T o S B I S A
Process from Point/Station 11.000 to Point/Station 12.000
**%* NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 40.000(Ft.)

End of natural channel elevation = 37.600(Ft.)

Length of natural channel =  455.000(Ft.)

Estimated mean flow rate at midpoint of channel = 14.240(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”~.352)(slope”0.5)
Velocity using mean channel flow = 1.99(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = ©0.0053
Corrected/adjusted channel slope = ©0.0053
Travel time = 3.81 min. TC = 18.67 min.

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.868
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 94.40

Pervious area fraction = 1.000; Impervious fraction = ©.000
Rainfall intensity = 2.151(In/Hr) for a  100.0 year storm
Subarea runoff = 8.759(CFS) for 4.690(Ac.)

Total runoff = 18.070(CFS) Total area = 9.120(Ac.)
End of computations, total study area = 9.12 (Ac.)

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

Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number = 86.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: 11/10/21 File:P1OP.out

PENSKE MORENO VALLEY

PROP 10-YR

X0 11/10/21

FrFAAA AKX Hydrology Study Control Information ¥kt
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

Standard intensity-duration curves data (Plate D-4.1)
For the [ Sunnymead-Moreno ] area used.

10 year storm 10 minute intensity = 2.010(In/Hr)

10 year storm 60 minute intensity = ©.820(In/Hr)

100 year storm 10 minute intensity 2.940(In/Hr)
100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = ©.820(In/Hr)

Slope of intensity duration curve = 0.5000

B T T o S B I S A
Process from Point/Station 10.000 to Point/Station 11.000
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance = 510.000(Ft.)

Top (of initial area) elevation = 45.000(Ft.)

Bottom (of initial area) elevation = 37.100(Ft.)

Difference in elevation = 7.900(Ft.)

Slope = 0.01549 s(percent)= 1.55

TC = k(0.323)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 9.000 min.

Rainfall intensity = 2.117(In/Hr) for a 10.0 year storm
APARTMENT subarea type

Runoff Coefficient = 0.860

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 69.00

Pervious area fraction = ©.200; Impervious fraction = ©.800
Initial subarea runoff = 6.066(CFS)

Total initial stream area = 3.330(Ac.)

Pervious area fraction = 0.200



B T T o S B I S A
Process from Point/Station 11.000 to Point/Station 12.000
**%% PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 32.100(Ft.)
Downstream point/station elevation = 31.000(Ft.)
Pipe length = 215.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 6.066(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 6.066(CFS)
Normal flow depth in pipe = 11.58(In.)

Flow top width inside pipe = 17.25(In.)

Critical Depth = 11.42(In.)

Pipe flow velocity = 5.05(Ft/s)

Travel time through pipe = 0.71 min.

Time of concentration (TC) = 9.71 min.

B T T o S B I S A
Process from Point/Station 12.000 to Point/Station 12.000
**%* CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 3.330(Ac.)

Runoff from this stream = 6.066(CFS)
Time of concentration = 9.71 min.
Rainfall intensity = 2.038(In/Hr)

Program is now starting with Main Stream No. 2

B T T o S B I S A
Process from Point/Station 30.000 to Point/Station 31.000
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance = 385.000(Ft.)

Top (of initial area) elevation = 43.000(Ft.)

Bottom (of initial area) elevation = 39.800(Ft.)

Difference in elevation = 3.200(Ft.)

Slope = 0.00831 s(percent)= 0.83

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

Initial area time of concentration = 9.475 min.

Rainfall intensity = 2.063(In/Hr) for a 10.0 year storm
MOBILE HOME PARK 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 = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 69.00

Pervious area fraction = ©.250; Impervious fraction = 0.750
Initial subarea runoff = 3.172(CFS)

Total initial stream area = 1.810(Ac.)

Pervious area fraction = 0.250

B T T o S B I S A
Process from Point/Station 31.000 to Point/Station 22.000
**%* PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 34.800(Ft.)
Downstream point/station elevation = 33.800(Ft.)
Pipe length = 160.00(Ft.) Manning's N = 0.012

No. of pipes = 1 Required pipe flow = 3.172(CFS)

Nearest computed pipe diameter = 15.00(In.)



Calculated individual pipe flow = 3.172(CFS)

Normal flow depth in pipe = 8.14(In.)
Flow top width inside pipe = 14.94(In.)
Critical Depth = 8.61(In.)

Pipe flow velocity = 4.66(Ft/s)
Travel time through pipe = 0.57 min.
Time of concentration (TC) = 10.05 min.

B T T o S B I S A
Process from Point/Station 22.000 to Point/Station 22.000
*¥*%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 1.810(Ac.)

Runoff from this stream = 3.172(CFS)
Time of concentration = 10.05 min.
Rainfall intensity = 2.004(In/Hr)

B T T o S B I S A
Process from Point/Station 20.000 to Point/Station 21.000
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance = 523.000(Ft.)

Top (of initial area) elevation = 43.900(Ft.)
Bottom (of initial area) elevation = 38.900(Ft.)
Difference in elevation = 5.000(Ft.)

Slope = 0.00956 s(percent)= 0.96

TC = k(0.300)*[(length”3)/(elevation change)]”0.2
Initial area time of concentration = 9.299 min.
Rainfall intensity = 2.083(In/Hr) for a 10.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.880

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 69.00

Pervious area fraction = ©.100; Impervious fraction = ©.900
Initial subarea runoff = 7.294(CFS)

Total initial stream area = 3.980(Ac.)

Pervious area fraction = 0.100

B T T o S B I S A
Process from Point/Station 21.000 to Point/Station 22.000
*¥*%* PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 33.900(Ft.)
Downstream point/station elevation = 33.800(Ft.)
Pipe length = 30.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 7.294(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 7.294(CFS)
Normal flow depth in pipe = 13.39(In.)

Flow top width inside pipe = 20.19(In.)

Critical Depth = 11.99(In.)

Pipe flow velocity = 4.50(Ft/s)

Travel time through pipe = 0.11 min.

Time of concentration (TC) = 9.41 min.

B T T o S B I S A
Process from Point/Station 22.000 to Point/Station 22.000



***% CONFLUENCE OF MINOR STREAMS ¥

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 3.980(Ac.)
Runoff from this stream = 7.294(CFS)
Time of concentration = 9.41 min.
Rainfall intensity = 2.071(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 3.172 10.05 2.004
2 7.294 9.41 2.071
Largest stream flow has longer or shorter time of concentration
Qp = 7.294 + sum of
Qa Tb/Ta

3.172 * 0.937 = 2.971

Qp = 10.266

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

3.172 7.294
Area of streams before confluence:
1.810 3.980
Results of confluence:
Total flow rate = 10.266(CFS)
Time of concentration = 9.410 min.
Effective stream area after confluence = 5.790(Ac.)

B T T o S B I S A
Process from Point/Station 22.000 to Point/Station 12.000
**%* PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 33.800(Ft.)
Downstream point/station elevation = 31.000(Ft.)
Pipe length = 115.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 10.266(CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 10.266(CFS)
Normal flow depth in pipe = 11.55(In.)

Flow top width inside pipe = 12.62(In.)

Critical depth could not be calculated.

Pipe flow velocity = 10.12(Ft/s)

Travel time through pipe = 0.19 min.

Time of concentration (TC) = 9.60 min.

B T T o S B I S A
Process from Point/Station 12.000 to Point/Station 12.000
*¥*%* CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 5.790(Ac.)

Runoff from this stream = 10.266(CFS)

Time of concentration = 9.60 min.

Rainfall intensity = 2.050(In/Hr)

Summary of stream data:

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

1 6.066 9.71 2.038



2 10.266 9.60 2.050
Largest stream flow has longer or shorter time of concentration

Qp = 10.266 + sum of
Qa Tb/Ta
6.066 * 0.989 = 5.997
Qp = 16.262

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

6.066 10.266
Area of streams before confluence:
3.330 5.790

Results of confluence:

Total flow rate = 16.262(CFS)

Time of concentration = 9.599 min.

Effective stream area after confluence = 9.120(Ac.)

End of computations, total study area = 9.12 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.166
Area averaged RI index number = 69.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: 11/10/21 File:P1@@P.out

PENSKE MORENO VALLEY

PROP 100-YR

X0 11/10/21

FrFAAA AKX Hydrology Study Control Information ¥kt
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 = 3

Standard intensity-duration curves data (Plate D-4.1)
For the [ Sunnymead-Moreno ] area used.

10 year storm 10 minute intensity = 2.010(In/Hr)

10 year storm 60 minute intensity = ©.820(In/Hr)

100 year storm 10 minute intensity 2.940(In/Hr)
100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.5000

B T T o S B I S A
Process from Point/Station 10.000 to Point/Station 11.000
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance = 510.000(Ft.)

Top (of initial area) elevation = 45.000(Ft.)

Bottom (of initial area) elevation = 37.100(Ft.)

Difference in elevation = 7.900(Ft.)

Slope = 0.01549 s(percent)= 1.55

TC = k(0.323)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 9.000 min.

Rainfall intensity = 3.098(In/Hr) for a 100.0 year storm
APARTMENT subarea type

Runoff Coefficient = 0.887

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = ©.200; Impervious fraction = ©.800
Initial subarea runoff = 9.149(CFS)

Total initial stream area = 3.330(Ac.)

Pervious area fraction = 0.200



B T T o S B I S A
Process from Point/Station 11.000 to Point/Station 12.000
**%% PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 32.100(Ft.)
Downstream point/station elevation = 31.000(Ft.)
Pipe length = 215.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 9.149(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 9.149(CFS)
Normal flow depth in pipe = 13.50(In.)

Flow top width inside pipe = 20.12(In.)

Critical Depth = 13.50(In.)

Pipe flow velocity = 5.59(Ft/s)

Travel time through pipe = 0.64 min.

Time of concentration (TC) = 9.64 min.

B T T o S B I S A
Process from Point/Station 12.000 to Point/Station 12.000
**%* CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 3.330(Ac.)

Runoff from this stream = 9.149(CFS)
Time of concentration = 9.64 min.
Rainfall intensity = 2.994(In/Hr)

Program is now starting with Main Stream No. 2

B T T o S B I S A
Process from Point/Station 30.000 to Point/Station 31.000
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance = 385.000(Ft.)

Top (of initial area) elevation = 43.000(Ft.)

Bottom (of initial area) elevation = 39.800(Ft.)

Difference in elevation = 3.200(Ft.)

Slope = 0.00831 s(percent)= 0.83

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

Initial area time of concentration = 9.475 min.

Rainfall intensity = 3.020(In/Hr) for a 100.0 year storm
MOBILE HOME PARK subarea type

Runoff Coefficient = 0.883

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = ©.250; Impervious fraction = 0.750
Initial subarea runoff = 4.826(CFS)

Total initial stream area = 1.810(Ac.)

Pervious area fraction = 0.250

B T T o S B I S A
Process from Point/Station 31.000 to Point/Station 22.000
**%* PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 34.800(Ft.)
Downstream point/station elevation = 33.800(Ft.)
Pipe length = 160.00(Ft.) Manning's N = 0.012

No. of pipes = 1 Required pipe flow = 4.826(CFS)

Nearest computed pipe diameter = 15.00(In.)



Calculated individual pipe flow = 4.826(CFS)

Normal flow depth in pipe = 10.85(In.)
Flow top width inside pipe = 13.42(In.)
Critical Depth = 10.69(In.)

Pipe flow velocity = 5.08(Ft/s)
Travel time through pipe = 0.52 min.
Time of concentration (TC) = 10.00 min.

B T T o S B I S A
Process from Point/Station 22.000 to Point/Station 22.000
*¥*%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 1.810(Ac.)

Runoff from this stream = 4.826(CFS)
Time of concentration = 10.00 min.
Rainfall intensity = 2.939(In/Hr)

B T T o S B I S A
Process from Point/Station 20.000 to Point/Station 21.000
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance = 523.000(Ft.)

Top (of initial area) elevation = 43.900(Ft.)
Bottom (of initial area) elevation = 38.900(Ft.)
Difference in elevation = 5.000(Ft.)

Slope = 0.00956 s(percent)= 0.96

TC = k(0.300)*[(length”3)/(elevation change)]”0.2
Initial area time of concentration = 9.299 min.
Rainfall intensity = 3.048(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.893

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = ©.100; Impervious fraction = ©.900
Initial subarea runoff = 10.837(CFS)

Total initial stream area = 3.980(Ac.)

Pervious area fraction = 0.100

B T T o S B I S A
Process from Point/Station 21.000 to Point/Station 22.000
*¥*%* PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 33.900(Ft.)
Downstream point/station elevation = 33.800(Ft.)
Pipe length = 30.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 10.837(CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 10.837(CFS)
Normal flow depth in pipe = 15.73(In.)

Flow top width inside pipe = 22.81(In.)

Critical Depth = 14.16(In.)

Pipe flow velocity = 4.96(Ft/s)

Travel time through pipe = 0.10 min.

Time of concentration (TC) = 9.40 min.

B T T o S B I S A
Process from Point/Station 22.000 to Point/Station 22.000



***% CONFLUENCE OF MINOR STREAMS ¥

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 3.980(Ac.)
Runoff from this stream = 10.837(CFS)
Time of concentration = 9.40 min.
Rainfall intensity = 3.032(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 4.826 10.00 2.939
2 10.837 9.40 3.032
Largest stream flow has longer or shorter time of concentration
Qp = 10.837 + sum of
Qa Tb/Ta
4.826 * 0.940 = 4.537
Qp = 15.374

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

4.826 10.837
Area of streams before confluence:
1.810 3.980
Results of confluence:
Total flow rate = 15.374(CFS)
Time of concentration = 9.400 min.
Effective stream area after confluence = 5.790(Ac.)

B T T o S B I S A
Process from Point/Station 22.000 to Point/Station 12.000
**%* PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 33.800(Ft.)
Downstream point/station elevation = 31.000(Ft.)
Pipe length = 115.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 15.374(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 15.374(CFS)
Normal flow depth in pipe = 12.94(In.)

Flow top width inside pipe = 16.19(In.)

Critical Depth = 16.96(In.)

Pipe flow velocity = 11.31(Ft/s)

Travel time through pipe = 0.17 min.

Time of concentration (TC) = 9.57 min.

B T T o S B I S A
Process from Point/Station 12.000 to Point/Station 12.000
*¥*%* CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 5.790(Ac.)

Runoff from this stream = 15.374(CFS)

Time of concentration = 9.57 min.

Rainfall intensity = 3.005(In/Hr)

Summary of stream data:

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

1 9.149 9.64 2.994



2 15.374 9.57 3.005
Largest stream flow has longer or shorter time of concentration

Qp = 15.374 + sum of
Qa Tb/Ta
9.149 * 0.993 = 9.082
Qp = 24.455

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

9.149 15.374
Area of streams before confluence:
3.330 5.790

Results of confluence:

Total flow rate = 24.455(CFS)

Time of concentration = 9.569 min.

Effective stream area after confluence = 9.120(Ac.)

End of computations, total study area = 9.12 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.166
Area averaged RI index number = 69.0



Appendix I

Synthetic Unit Hydrograph Calculations



Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2018, Version 9.0

Study date 11/04/21 File: P10@@EUH24100.out

B o e Em

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

Program License Serial Number 6443

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

PENSKE MORENO VALLEY
EXIST. 100-YR
X0 11/4/21

Drainage Area = 9.12(Ac.) = 0.014 Sq.
Drainage Area for Depth-Area Areal Adjustment =
USER Entry of lag time in hours

Lag time = 0.249 Hr.

Lag time = 14.93 Min.

25% of lag time = 3.73 Min.

40% of lag time = 5.97 Min.

Unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
9.12 1.84 16.

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
9.12 4.52 41.

STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 1.840(In)
Area Averaged 100-Year Rainfall = 4.520(In)

Point rain (area averaged) = 4.520(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 4.520(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %
9.120 91.00 0.000
Total Area Entered = 9.12(Ac.)

78

22

9.12(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%

AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr)

(Dec.)

(In/Hr)

0.014 Sq. Mi.



91.0 96.4 0.047 0.000 0.047 1.000 0.047
sum (F) = 0.047

Area averaged mean soil loss (F) (In/Hr) = ©.047

Minimum soil loss rate ((In/Hr)) = ©.023

(for 24 hour storm duration)

Soil low loss rate (decimal) = ©.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)
1 0.083 33.481 3.371 0.310
2 0.167 66.961 12.983 1.193
3 0.250 100.442 21.930 2.016
4 0.333 133.923 20.035 1.841
5 0.417 167.403 11.043 1.015
6 0.500 200.884 6.272 0.576
7 0.583 234.365 4.455 0.409
8 0.667 267.845 3.465 0.318
9 0.750 301.326 2.824 0.260
10 0.833 334.806 2.206 0.203
11 0.917 368.287 1.929 0.177
12 1.000 401.768 1.528 0.140
13 1.083 435.248 1.252 0.115
14 1.167 468.729 1.061 0.098
15 1.250 502.210 1.010 0.093
16 1.333 535.690 0.853 0.078
17 1.417 569.171 0.715 0.066
18 1.500 602.652 0.614 0.056
19 1.583 636.132 0.526 0.048
20 1.667 669.613 0.446 0.041
21 1.750 703.094 0.346 0.032
22 1.833 736.574 0.335 0.031
23 1.917 770.055 0.335 0.031
24 2.000 803.536 0.467 0.043
Sum = 100.000 Sum= 9.191

The following loss rate calculations reflect use of the minimum calculated loss
rate subtracted from the Storm Rain to produce the maximum Effective Rain value

Unit Time Pattern  Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)

1 0.08 0.07 0.036 ( ©0.083) 0.033 0.004
2 0.17 0.07 0.036 ( ©0.083) 0.033 0.004
3 0.25 0.07 0.036 ( 0.082) 0.033 0.004
4 0.33 0.10 0.054 ( 0.082) 0.049 0.005
5 0.42 0.10 0.054 ( 0.082) 0.049 0.005
6 0.50 0.10 0.054 ( ©0.081) 0.049 0.005
7 0.58 0.10 0.054 ( ©0.081) 0.049 0.005
8 0.67 0.10 0.054 ( ©0.081) 0.049 0.005
9 0.75 0.10 0.054 ( ©0.080) 0.049 0.005
10 0.83 0.13 0.072 ( ©0.080) 0.065 0.007
11 0.92 0.13 0.072 ( ©0.080) 0.065 0.007
12 1.00 0.13 0.072 ( 0.079) 0.065 0.007
13 1.08 0.10 0.054 ( 0.079) 0.049 0.005
14 1.17 0.10 0.054 ( 0.079) 0.049 0.005
15 1.25 0.10 0.054 ( 0.079) 0.049 0.005
16 1.33 0.10 0.054 ( 0.078) 0.049 0.005
17 1.42 0.10 0.054 ( 0.078) 0.049 0.005
18 1.50 0.10 0.054 ( ©0.078) 0.049 0.005
19 1.58 0.10 0.054 ( 0.077) 0.049 0.005
20 1.67 0.10 0.054 ( 0.077) 0.049 0.005
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.005
.007
.007
.007
.007
.007
.007
.007
.007
.007
.017
.017
.017
.018
.018
.018
.019
.019
.019
.019
.020
.020
.020
.021
.021
.039
.040
.040
.040
.040
.041
.059
.059
.060
.060
.060
.061
.079
.079
.080
.044
.044
.044
.063
.063
.063
.081
.082
.082
.082
.083
.083
.101
.101
.102
.102
.102
.103
.121
.121
.121
.122
.122
.122
.123
.123
.123
.141
.142



20

91

92

93

94

95

96

97

98

99
100
1ol
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

O WVWWYWWYWWWLWWYWWWWWO 0000000000 00000000 0000 NNNNNNN

PR RRPRRPRRRPRRPRRRPRPRRPRRRERRPRRERRPRREPRRRPRERPBRRERRERRERRRERRR
WWWNNNNNNNNNNNNRRPRRERPRPRREPRPRPRPODOODODOODOOD®O®® O

.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17

PRPO0OO0O0O0000D0DDDDDDDDDDDNDDDNDDNDDDNDDNDNDDRDDNDNDNDNDDNDNDNDNDDNDNDNDRNDDNDNDNDINDIDNDNDNDPDDNDIODDIOOOOOE®O®

.37
.40
.40
.40
.43
.43
.43
.50
.50
.50
.50
.50
.50
.53
.53
.53
.57
.57
.57
.63
.63
.63
.67
.67
.67
.70
.70
.70
.73
.73
.73
.50
.50
.50
.50
.50
.50
.67
.67
.67
.67
.67
.67
.63
.63
.63
.63
.63
.63
.57
.57
.57
.60
.60
.60
.83
.83
.83
.87
.87
.87
.93
.93
.93
.97
.97
.97
.13
.13

[OIGIORGCRO R ORI G RO RE OB RE G IO RIS BN ORI O RGBT O BRI O BEG RO BN RE G BEORE G RO BN RGN RE ORI REG RN OREGRE O BN R G BN O BN O BRI O RN IO BRI O RN RO O BTGB O RN OB O RO RO BN ORI O RO RO RN O RG]

.199
.217
.217
.217
.235
.235
.235
.271
.271
.271
.271
.271
.271
.289
.289
.289
.307
.307
.307
.344
.344
.344
.362
.362
.362
.380
.380
.380
.398
.398
.398
.271
.271
.271
.271
.271
.271
.362
.362
.362
.362
.362
.362
.344
.344
.344
.344
.344
.344
.307
.307
.307
.325
.325
.325
.452
.452
.452
.470
.470
.470
.506
.506
.506
.524
.524
.524
.615
.615

[OIGIORGCR IR R ORI BRI ORI BN REG RO RGBT BN ORI O BG RO BN BTGB O RN RO RO REG IO RO RE O IO R RE OB RO BN RE G IO BN RGO RGO BRI O RN G RO ORI O RN OB O BN RO BN O RN GBI G BE O R ]

.057
.057
.056
.056
.056
.056
.055
.055
.055
.055
.054
.054
.054
.054
.053
.053
.053
.053
.052
.052
.052
.052
.051
.051
.051
.051
.050
.050
.050
.050
.049
.049
.049
.049
.048
.048
.048
.048
.048
.047
.047
.047
.047
.046
.046
.046
.046
.045
.045
.045
.045
.045
.044
.044
.044
.044
.043
.043
.043
.043
.043
.042
.042
.042
.042
.042
.041
.041
.041

i i it ittt i e i i it i i et e e e e i et e e e L L T e R N N e L L e e L L e L T T e R R N N N e L T 1 T T T R N

[OIGIORGR R ORI ORI BRI ORI BN ORI O RGBT BN ORI O RGO RO BN RE GBI O RN RO RO BTG IO RO RO IO R BEOBGRE O BRI O RGO BRI O RN IO BN REG BN RE G RO RO RGO RGBT RO RO BN ORI O RO RO R O R ]

.179)
.195)
.195)
.195)
.212)
.212)
.212)
.244)
.244)
.244)
.244)
.244)
.244)
.260)
.260)
.260)
.277)
.277)
.277)
.309)
.309)
.309)
.325)
.325)
.325)
.342)
.342)
.342)
.358)
.358)
.358)
.244)
.244)
.244)
.244)
.244)
.244)
.325)
.325)
.325)
.325)
.325)
.325)
.309)
.309)
.309)
.309)
.309)
.309)
.277)
.277)
.277)
.293)
.293)
.293)
.407)
.407)
.407)
.423)
.423)
.423)
.456)
.456)
.456)
.472)
.472)
.472)
.553)
.553)

[OIGRORGR R ORI ORI RO RGBT ORI BN ORI O RGBT O BRI O RGO RE O BN REG RO RN RE O RBEORE G IO RO RE O IR BN O R RO BN RE G B O RGO BRI RN IO BN REG BE ORE G RO RO R B O RN G RE O BEO RO IO RN IO RO B O R ]

.142
.160
.161
.161
.179
.179
.180
.216
.216
.217
.217
.217
.217
.236
.236
.236
.255
.255
.255
.291
.292
.292
.310
.310
.311
.329
.329
.330
.348
.348
.348
.222
.222
.222
.223
.223
.223
.314
.314
.314
.315
.315
.315
.297
.297
.298
.298
.298
.298
.262
.263
.263
.281
.281
.282
.408
.409
.409
.427
.427
.427
.464
.464
.464
.483
.483
.483
.574
.574



159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227

13.
13.
13.
13.
13.
13.
13.
13.
13.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.

25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92

[OIGIORGR R ORI OB RE BN RE G IO BRI ORI O BB IO RN RO BG RO BN RN IO RN RE O BEORE G IO RGRE O IO R BEOREGRE O BN ORI O RGO BRI O RGO BN R G BN O RN RO NGB O RGBT BE R GBE ORI R Sl

.13
.13
.13
.13
.77
.77
.77
.77
.77
.77
.90
.90
.90
.87
.87
.87
.87
.87
.87
.83
.83
.83
.80
.80
.80
.77
.77
.77
.63
.63
.63
.63
.63
.63
.13
.13
.13
.13
.13
.13
.10
.10
.10
.10
.10
.10
.17
.17
.17
.17
.17
.17
.17
.17
.17
.13
.13
.13
.13
.13
.13
.13
.13
.13
.10
.10
.10
.07
.07

[OIGIORGCRO R ORI G RO RE OB RE G IO RIS BN ORI O RGBT O BRI O BEG RO BN RE G BEORE G RO BN RGN RE ORI REG RN OREGRE O BN R G BN O BN O BRI O RN IO BRI O RN RO O BTGB O RN OB O RO RO BN ORI O RO RO RN O RG]

.615
.615
.615
.615
.416
.416
.416
.416
.416
.416
.488
.488
.488
.470
.470
.470
.470
.470
.470
.452
.452
.452
.434
.434
.434
.416
.416
.416
.344
.344
.344
.344
.344
.344
.072
.072
.072
.072
.072
.072
.054
.054
.054
.054
.054
.054
.090
.090
.090
.090
.090
.090
.090
.090
.090
.072
.072
.072
.072
.072
.072
.072
.072
.072
.054
.054
.054
.036
.036

[OIGIORGCR IR R ORI BRI ORI BN REG RO RGBT BN ORI O BG RO BN BTGB O RN RO RO REG IO RO RE O IO R RE OB RO BN RE G IO BN RGO RGO BRI O RN G RO ORI O RN OB O BN RO BN O RN GBI G BE O R ]

.041
.040
.040
.040
.040
.040
.039
.039
.039
.039
.039
.038
.038
.038
.038
.038
.038
.037
.037
.037
.037
.037
.036
.036
.036
.036
.036
.035
.035
.035
.035
.035
.035
.034
.034
.034
.034
.034
.033
.033
.033
.033
.033
.033
.032
.032
.032
.032
.032
.032
.032
.031
.031
.031
.031
.031
.031
.030
.030
.030
.030
.030
.030
.030
.029
.029
.029
.029
.029

i i it ittt i e i i it i i et e e e e i et e e e L L T e R N N e L L e e L L e L T T e R R N N N e L T 1 T T T R N

[OIGIORGR R ORI ORI BRI ORI BN ORI O RGBT BN ORI O RGO RO BN RE GBI O RN RO RO BTG IO RO RO IO R BEOBGRE O BRI O RGO BRI O RN IO BN REG BN RE G RO RO RGO RGBT RO RO BN ORI O RO RO R O R ]

.553)
.553)
.553)
.553)
.374)
.374)
.374)
.374)
.374)
.374)
.439)
.439)
.439)
.423)
.423)
.423)
.423)
.423)
.423)
.407)
.407)
.407)
.391)
.391)
.391)
.374)
.374)
.374)
.309)
.309)
.309)
.309)
.309)
.309)
.065)
.065)
.065)
.065)
.065)
.065)
.049)
.049)
.049)
.049)
.049)
.049)
.081)
.081)
.081)
.081)
.081)
.081)
.081)
.081)
.081)
.065)
.065)
.065)
.065)
.065)
.065)
.065)
.065)
.065)
.049)
.049)
.049)
.033)
.033)

[OIGRORGR R ORI ORI RO RGBT ORI BN ORI O RGBT O BRI O RGO RE O BN REG RO RN RE O RBEORE G IO RO RE O IR BN O R RO BN RE G B O RGO BRI RN IO BN REG BE ORE G RO RO R B O RN G RE O BEO RO IO RN IO RO B O R ]

.574
.574
.574
.575
.376
.376
.376
.377
.377
.377
.449
.450
.450
.432
.432
.432
.433
.433
.433
.415
.415
.415
.398
.398
.398
.380
.380
.380
.308
.308
.309
.309
.309
.309
.038
.038
.038
.039
.039
.039
.021
.021
.021
.022
.022
.022
.058
.058
.059
.059
.059
.059
.059
.059
.060
.042
.042
.042
.042
.042
.042
.042
.043
.043
.025
.025
.025
.007
.007



228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288

19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
21.
21.
21.
21.
21.
21.
21.
21.
21.
21.
21.
21.
22.
22.
22.
22.
22.
22.
22.
22.
22.
22.
22.
22.
23.
23.
23.
23.
23.
23.
23.
23.
23.
23.
23.
23.
24.

Sum

00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00

[OIGIORGIEORG RO IR RO R IO RE O BRI ORI BN ORI O RGO RE O BN ORI OO REO BE O RN I OB REO BE ORI O RGBT BN OB G RO RGBT BN ORI O BN RE O BRI O BB BE ORI O IO RE S )

.07
.10
.10
.10
.13
.13
.13
.10
.10
.10
.07
.07
.07
.10
.10
.10
.10
.10
.10
.10
.10
.10
.07
.07
.07
.10
.10
.10
.07
.07
.07
.10
.10
.10
.07
.07
.07
.10
.10
.10
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
(Loss Rate
100.0
Flood volume

times area

Total soil loss
Total soil loss =
Total rainfall =
Flood volume

[OIGEORGRGEORG RO IR B ORI ORI BN ORI ORI BN O RN IO RGO RE O BN ORI OO RO BN O RN I O BRI O BRI O RGBS BN O RGBT GRE O BN ORI OB REO BE OB G IO BB O BN ORI OGRS )

.036
.054
.054
.054
.072
.072
.072
.054
.054
.054
.036
.036
.036
.054
.054
.054
.054
.054
.054
.054
.054
.054
.036
.036
.036
.054
.054
.054
.036
.036
.036
.054
.054
.054
.036
.036
.036
.054
.054
.054
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036
Not Used)

Effective rainfall
9.1(Ac.)/[(In)/(Ft.)] =

0.807(Ac.Ft)
4.52(In)
114477 .8 Cubic Feet

[ORGIORGREORG RO IR BEORE G RO RGRE O BN ORI OGRS BN O RN IO RGO RE O BN RGO OB BN O RN I OO RO BE ORI O RGBT BN OB G RO RGBT BN ORI O BEG RO BRI OB REO BE ORI O RGBS )

.029
.029
.028
.028
.028
.028
.028
.028
.028
.028
.027
.027
.027
.027
.027
.027
.027
.027
.026
.026
.026
.026
.026
.026
.026
.026
.026
.026
.025
.025
.025
.025
.025
.025
.025
.025
.025
.025
.025
.024
.024
.024
.024
.024
.024
.024
.024
.024
.024
.024
.024
.024
.024
.024
.024
.024
.023
.023
.023
.023
.023

N AN AN AN A AN A A A A AN A A A A A A AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN A AN A A AN A A A A A A A A A A A
[ORGIORGCR R ORI ORI RE ORI IO BRI BE ORI ORI BN O RN IO RGBS BN RGO RO RE O BN O RN I OGRS RO RN IO RN RO BN O RGBT IO RE O BN ORI O BN RE O BRI O G ROBE ORI O SO RE S ]

.033)
.049)
.049)
.049)
.065)
.065)
.065)
.049)
.049)
.049)
.033)
.033)
.033)
.049)
.049)
.049)
.049)
.049)
.049)
.049)
.049)
.049)
.033)
.033)
.033)
.049)
.049)
.049)
.033)
.033)
.033)
.049)
.049)
.049)
.033)
.033)
.033)
.049)
.049)
.049)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)
.033)

Sum

2.6(Ac.Ft)

[OIGIORGIEOREG RO IR BT OREG IR REO BN ORI ORI BN ORE G IO RO RE O BN REG IO G REOBE O RN I OO REO BN ORI O RGBS BN O RGBT O RGBT BN ORI ORI O BRI OGO RO BE ORI O RO RE S )

wvi

.007
.026
.026
.026
.044
.044
.044
.026
.027
.027
.009
.009
.009
.027
.027
.027
.028
.028
.028
.028
.028
.028
.010
.010
.010
.029
.029
.029
.011
.011
.011
.029
.029
.029
.011
.011
.011
.030
.030
.030
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.013
.013
.013
.013
.013
.013
.013
.013
.013



.0000
.0000
.0001
.0003
.0004
.0007
.0009
.0012
.0015
.0018
.0021
.0024
.0028
.0032
.0036
.0039
.0043
.0046
.0050
.0053
.0056
.0060
.0064
.0067
.0072
.0076
.0080
.0085
.0089
.0093
.0098
.0104
.0110
.0119
.0128
.0137
.0147
.0157
.0168
.0179
.0190
.0201
.0213
.0225
.0237
.0250
.0264
.0282
.0301
.0323
.0345
.0368
.0393
.0422
.0453
.0486

0+ 5
0+10
0+15
0+20
0+25
0+30
0+35
0+40
0+45
0+50
0+55
1+ ©
1+ 5
1+10
1+15
1+20
1+25
1+30
1+35
1+40
1+45
1+50
1455
2+ 0
2+ 5
2+10
2+15
2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ 0
4+ 5
4+10
4+15
4+20
4+25
4+30
4+35
4+40

Total soil loss

35156.8 Cubic Feet

B T o

24 - HOUR

Runoff

Hydrograph

STORM

[OIGRORGR R OREG R ORI RO REG RO RO RO RGO BRI BEORE G IO RGO RE O BN RN IO RO REO BEO RN IO RO RO BN ORI O G RO BEO RGBT O RGBS BN O RGBT O ROREO BE ORI O RN R I )

[OCIGRORGR R OREG R ORI BN O REG RO RE O BN ORE G I ORI RE O BN O RN G IO RO RE O BN RN IO OB BN RN I OO RE O BN ORI O G REO BE OB RO RGBT BE O RGBT O RGREO BE ORI O RN R I ]

.00
.01
.01
.02
.03
.03
.04
.04
.04
.04
.05
.05
.05
.06
.05
.05
.05
.05
.05
.05
.05
.05
.05
.06
.06
.06
.06
.06
.06
.06
.07
.08
.10
.12
.13
.14
.14
.15
.15
.16
.16
.17
.17
.17
.18
.19
.21
.25
.29
.31
.32
.34
.37
.41
.45
.48

[eFeN el oo ooNoNooleleol oo ooNooooleoleol oo ooNoooooleoeolo oo oooNooleoleol oo o of
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OCOO0O0COOOOO



4+45
4+50
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5+35
5+40
5+45
5+50
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ ©
7+ 5
7+10
7+15
7+20
7+25
7+30
7+35
7+40
7+45
7+50
7455
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ ©
10+ 5
10+10
10+15
10+20
10+25

[OIGIORGCR I ORI ORI RE O BRI OO RE O IO RN G RO BB IO RGO RGO RO BN RN BEOBE G RO RO BTG IO RO RE O IEORE G BN O RO RE O RN RE G RO RGO BRI O RN IO BRI O RN RO RO RGO RGBT O RO RE O BN O RN IO O REO BE O R ]

.0519
.0554
.0592
.0632
.0675
.0716
.0753
.0787
.0821
.0856
.0894
.0934
.0977
.1023
.1071
.1119
.1169
L1221
.1276
.1333
.1393
.1453
.1515
.1578
.1645
.1715
.1787
.1859
.1933
.2007
.2082
.2158
.2236
.2317
.2401
.2488
.2578
.2672
.2770
.2871
.2976
.3087
.3204
.3326
.3452
.3581
L3711
.3844
.3981
L4122
.4266
.4414
.4567
L4724
.4889
.5059
.5234
.5415
.5599
.5788
.5982
.6179
.6381
.6586
.6793
.6992
L7175
.7343
.7504

NNONNONNWNONNNNNMNNNNMNNMNNNNMNNMNNNNNNNNRPRPRPRPPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPOOOODDRRD00D0000D00O0OO0OO0OOOOO

.49
.51
.54
.59
.62
.60
.54
.49
.49
.51
.55
.58
.63
.67
.69
.70
.72
.75
.80
.84
.86
.88
.89
.93
.97
.01
.04
.05
.07
.08
.09
.10
.13
.17
.22
.26
.32
.37
.42
.47
.53
.60
.70
.78
.83
.86
.89
.94
.99
.04
.09
.15
.21
.29
.38
.47
.55
.62
.68
.74
.81
.87
.93
.99
.00
.89
.66
.44
.33

< << <<
e el el o