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SECTION 1 - SUMMARY
PURPOSE

The purpose of this report is to document the hydrologic and hydraulic analyses performed in support of
the IDI Gazeley - Indian and Ramona Distribution Center project located in the City of Perris, County of
Riverside, California. The project site is located at the northwestern corner of Indian Avenue and
Ramona Expressway. The project is bounded by Perry Street to the north, Indian Avenue to the east,
Ramona Expressway to the south, and the Perris Valley Logistics Center (DPR NO. 07-07-0029) to the
west. The project proposes to build a distribution warehouse on approximately 24 acres. This report will
summarize the hydrologic and hydraulic analyses that were conducted in order to determine the
necessary drainage improvements required to provide flood protection for the proposed building and
safely convey storm runoff through the site.

The scope of this report will include the following:

*  Determine the peak 100-year and 10-year flow rates for the developed condition using the
Riverside County Flood Control and Water Conservation District (RCFC&WCD) Rational
Method.

*  Determine the peak 100-year flood volumes for the developed condition using the Riverside
County Flood Control and Water Conservation District (RCFC&WCD) Unit Hydrograph
Method.

*  Determine the required storm drain facilities, alignment, and sizes required to flood protect the
project site.

*  Determine the necessary basin area and volume required for water quality treatment and to
mitigate for increases in runoff.

*  Preparation of a preliminary report summarizing the hydrology and hydraulic results.

DESCRIPTION OF WATERSHED

As previously described, the project is proposing a warehouse facility (approximately 428,730 square feet)
on approximately 24 acres of vacant land. Existing elevations across the site vary from 1465 at the
northwest corner to 1457 at the southeast corner (NAVD88 datum). The site currently slopes toward the
east side of the project site at approximately 0.6% grade. The existing drainage pattern for the site and
the general area is characterized by sheet flow that follows the slope towards Indian Avenue and Ramona
Expressway. The existing flows are then conveyed by a graded earthen flowline that drains towards an
existing reinforce concrete box (RCB) located at the Indian Avenue and Ramona Expressway intersection.
The RCB is 7-foot high by 14-foot wide located at the southeast end of the project site. The project is
located within the Perris Valley Commerce Center (PVCC) specific plan and is also within the Perris
Valley Master Drainage Plan (PVMDP) watershed area. The existing Line E-3 storm drain channel is part
of the PVCC MDP.

This project proposes to connect the two reaches of Line E that exist on either side of the project site. The
project plans to connect the existing concrete trapezoidal channel located west of the site to the existing 7-
foot high by 14-foot wide RCB located east of the site, using two 5-foot high by 10-foot wide RCB.
Currently, the existing RCB does not have an adequate outlet point. The box spans across Indian Avenue
but is capped on both ends with small openings matching current grades allowing limited conveyance.
The flow slowly draws down through weep holes along the bottom of the bulkhead but also includes a
larger opening along the top for higher flows to escape into an earthen swale that continues east within
the northerly parkway of Ramona Expressway. Flow will ultimately reach and discharge into the Perris
Valley Storm Drain (PVSD) which drains into the San Jacinto River before finally reaching Canyon Lake
and Lake Elsinore. Due to the lack of downstream conveyance of the proposed project, mitigation for
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increased runoff will be required for this project. The City of Perris typically requires mitigation of the
differential volume between the existing and developed condition associated with the 100-year storm
event. Water quality treatment will also need to be provided onsite to be compliant with NPDES MS4
Permit and local regulations.

PROPOSED CONDITIONS

The project site is impacted by minor off-site flows that will be collected and conveyed using a
combination of drop inlets and a storm drain system. There are two areas that will directly impact the
project site. The flow will be collected and discharged into Line E-3. Refer to Rational Method Hydrology
Map in Appendix A for area break down.

On-site flows generated by the proposed project will surface flow through the site utilizing ribbon
gutters, curb and gutters, drop inlets and a storm drain system. The storm drain system will be used to
convey flows into the proposed bio-retention basin; Basin A. Basin A is located along the north side of the
site and will drain into a proposed pump station that will control the total outflow from the site. The
project proposes to discharge into the existing Lateral E-3.2, which then discharges into the Line E-3
storm drain. The pump station will discharge a maximum outflow of 5 cfs to mitigate the increase in
runoff.

Basin A will accept the complete runoff from the project site. The bio-retention basin will utilize a 4-foot
media filter (3" of amended soil media over a 1" layer of gravel) to detain and treat the first flush runoff
for water quality treatment. An outlet structure will ensure the water quality volume is retained by only
allowing higher flows to bypass once a half-foot of ponding is achieved in the basin. Once the volume
exceeds the required half-foot of ponding, flows will begin to spill into the outlet structure. In addition,
the basin underdrain system will discharge treated flows to the outlet structure. The high flows and
treated flows from the proposed basin underdrain systems will be conveyed by the outlet structure into
the pump station.

As previously mentioned, the lack of downstream facilities will require mitigation of increased flow. In
order to mitigate the increase in runoff and not adversely affect the downstream facilities and properties,
the pump station is proposed to discharge a constant rate of 5 cfs. An emergency spillway will be
provided in the basin in case of a failure or improper operation of the pump station. The emergency
spillway will allow flow to discharge into the surrounding street, Perry Street, where flow will enter the
proposed catch basins and continue to drain south towards Ramona Expressway as has been the case
historically.

METHODOLOGY

HYDROLOGY
Hydrologic calculations were performed in accordance with the RCFC&WCD Hydrology Manual, dated
April 1978. The Rational Method was utilized in determining peak flow rates.

The hydrological parameters, including rainfall values and soil types were derived from the RCFC&WCD
Hydrology Manual. The isohyetal maps and soil map have been included in Section 2.

Rational Method calculations were performed using a computer program developed by CivilDesign
Corporation and Joseph E. Bonadiman and Associates Inc. The computer program is commonly referred
to as CivilD which incorporates the hydrological parameters outlined in the RCFC&WCD Hydrology
Manual.

The Rational Method was used to determine the peak flow rates to size and design the drainage facilities
need to convey onsite flows through the site to the proposed basin. The flow rates were computed by
generating a hydrologic “link-node” model in which the overall area is divided into separate drainage
sub-areas, each tributary to a concentration point (node) determined by the proposed layout and grading.

Section 1 1-2 )
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The Unit Hydrograph Method was used to determine the peak flow rates and volumes associated with
the 100-year storm events for the site. Calculations were performed for both the existing condition and
developed condition to be used in the analysis of the proposed basin. See Section 2 for additional
information and results regarding the hydrologic analyses performed for this project.

HYDRAULICS
Water quality basin calculations were performed using spreadsheets that were created by RCFC&WCD.
Preliminary calculations and additional details can be found in the Preliminary-WQMP.

Basin routing calculations were performed using the CivilD computer program. The CivilD program
utilizes the Modified-Puls methodology to routes unit hydrographs through a basin using the stage-
storage and stage-discharge curves determined from the proposed basin design. See Section 3 for
additional discussion and results.
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SECTION 2 - HYDROLOGY ANALYSIS

HYDROLOGY PARAMETERS

The RCFC&WCD Hydrology Manual was used to determine several of the hydrological parameters. The following
rainfall depths were utilized in the hydrology analyses, which were obtained from the isohyetal maps provided in the
RCFC&WCD Hydrology Manual:

Table 1 — Precipitation Values

Duration
1-Hour
Storm Event (inches)
2-Year 0.50
100-Year 1.25

The value for slope of intensity was determined to be 0.50. The isohyetal maps have been included in Appendix A.

Based on the Plate C-1.30 (Perris) in the RCFC&WCD Hydrology Manual, the project site is classified as soil type
B & C. The soils map is included in Appendix A.

The cover type was determined based on the existing land cover and proposed land use of the site. Hydrological
computations for the existing condition were done using ‘Undeveloped — Poor Cover’. The residential\commercial
landscaping cover type was used to represent the developed condition. The table below summarizes the runoff
index values and the recommended values for percentage of impervious cover for each category:

Table 2 — Cover Type

Percentage
Soil Soil Soil Soil of
Cover Group | Group | Group | Group | Impervious
Type A B C D Cover
Undeveloped 67 78 86 89 0%
Poor Cover
Commercial 32 56 69 75 90%
Landscaping

ON-SITE RATIONAL METHOD HYDROLOGY

The rational method was used to determine peak flow rates in order to adequately size the proposed subsurface
storm drains and associated inlets used to convey on-site flows to the proposed basin. The project site behaved as
one watershed and was broken down further into six smaller subareas.

The project conveys the runoff through the use of ribbon gutter and curb and gutter. The runoff is then carried into
inlets which drain into Basin A, a bio-retention basin.

As previously described, the basins will utilize an outlet structure to dewater the basin and discharge flows into a
wet well where outflow will be pumped out at a constant flow rate of 5 cfs into the Line E-3 storm drain within
Indian Avenue.

Section 2 2-1 .
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Section 2

Indian & Ramona Distribution Center

The following table summarizes the rational method results at key points:

Table 3 — Rational Method Results

10-Year 100-Year
Peak Flow Rate Peak Flow Rate
Point of Interest (cfs) (cfs)
Node 102 — Flow tributary to proposed inlet and Line A 5.6 8.0
Node 103 — Total Flow tributary to Line A 12.0 17.4
Node 202 — Total Flow tributary to Line A 4.7 6.8
Node 203 — Total Flow tributary to Line A 10.6 15.4
Node 104 — Total Flow tributary to Line A 22.1 323
Node 105 — Total Flow tributary to Line A 30.0 43.7
Node 106- Total Flow tributary to Basin A 31.1 45.4

The rational method output files and hydrology map have been included in Appendix A.

ON-SITE UNIT HYDROGRAPH METHOD HYDROLOGY

The unit hydrograph method was used to determine the peak flow rates and volumes in order to adequately size the
proposed basins to address increased runoff mitigation. A unit hydrograph was performed for the entire project site
(24.2 acres) connected to a single discharge point, the pump station. Unit hydrographs were performed for both the
existing condition and developed condition. The existing condition is used to establish a baseline for comparative

purposes. The developed condition is used for design purposes, it was utilized in the basin routing analysis in order
to size and analyze the proposed basin. The following table summarizes the results of the unit hydrograph analysis:

Table 4 — Unit Hydrograph Results

Existing Condition

Proposed Condition

Volume Peak Flow Volume Peak Flow
Storm Event (Ac-ft) (cfs) (Ac-ft) (cfs)
100-Year, 1-Hour 2.136 57.6 2369 65.1
100-Year, 3-Hour 2.691 335 3.410 38.0
100-Year, 6-Hour 2.822 28.1 4381 333
100-Year, 24-Hour 3.720 10.7 7.609 13.4
Section 2 22
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The unit hydrograph output files and hydrology map have been included in Appendix A.

OFF-SITE RATIONAL METHOD HYDROLOGY

The rational method was used to determine peak flow rates in order to adequately size the offsite lateral
that discharges into Lateral E-3.2, as well as an additional lateral that will discharge into Line E-3.

The proposed realignment of Perry Street caused the existing drainage pattern to be disturbed of subarea,
OFFSITE-1. Currently, there is a flow line that originates from the south side of an existing driveway
(north of Perry Street) and flows south towards an existing 18 inch drop inlet. The proposed realignment
of Perry Street disrupts the current drainage pattern because it interferes with the existing flowline
entering the drop inlet. The existing Lateral E-3.2 will be relocated to the north side of the new Perry
Street alignment. The project assumes the land use will be commercial. OFFSITE-1 produced a peak
flowrate of 9.6 cfs.

The realignment of Perry Street also establishes a need for a low point, a catch basin. The project proposes
to extend the existing Lateral E-3.2 to the proposed low point on Perry Street. OFFSITE-2 will produce a
peak flow rate of 1.2 cfs.

The project is proposing a driveway entrance on Indian Street. This produced an interference with the
current drainage pattern for OFFISTE-3. Presently, there is a flow line that originates near the exiting
pump house facility and flows southerly towards the low point at the intersection of Indian Street and
Ramona Expressway. The project is proposing a lateral that will collect the runoff from OFFSITE-3 and
discharge into Line E-3.

The project proposes to only discharge 5 cfs, the existing Lateral E-3.2 must be able to convey a total of
15.5 cfs. Further analysis on all the offsite laterals will be completed during final engineering.

Table 5 - Offsite Rational Method Results

10-Year 100-Year
Peak Flow Rate | Peak Flow Rate
Point of Interest (cfs) (cfs)
Node 302 — Flow tributary to proposed inlet and Lateral E-3.2 6.7 9.6
Node 305 - Total Flow tributary to proposed catch basin and 08 17
Lateral E-3.2 ' '
Node 303 - Total Flow tributary to Lateral E-3.2 10.5 7.3
Node 303-Total Flow with project site discharge 15.5 12.3
Node 402- Total Flow tributary to Proposed Lateral.. 6.3 9.1

The offsite rational method output files and hydrology map have been included in Appendix A.

Section 2
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SECTION 3 - HYDRAULIC ANALYSIS

ON-SITE STORM DRAIN FACILITIES

The project proposes a subsurface storm drain system and will utilize curb and gutter, curb cuts, and
catch basins to convey onsite flows to the proposed bioretention basin. Basin A will receive the runoff
generated by the total site of 24.2 acres for water quality treatment and mitigation for increased runoff.
Basin A will utilize a 4" biofilter. The filter is comprised of three-feet of engineered soil media over a foot
of gravel. An underdrain system is proposed within the gravel layer to convey treated flows that have
filtered through the biofilter and will discharge the flow into a grate inlet where a 24” HDPE pipe will
convey basin outflow into a proposed pump station.

A brief summary of each system has been provided and the results of the hydraulic analysis are included
at the end of the section. The peak flow rates determined during the 100-year rational method on-site
hydrology analysis were utilized to evaluate the proposed storm drain system.

LINE-A

A private storm drain, Line-A, extends from the south side Basin A to the parking area east of the
building. Line-A conveys flows toward the bioretention basin, Basin A. Line-A will vary in sizes. Line-A
starts at Node 102 at 24 inches, then expand from Node 103 to 203 to 30 inches, then expand from Node
203 to 104 to 36 inches, and then from Node 104 to 105 to 42 inches.

Line-A was preliminary sized using normal depth calculations. Line-A will be further analyzed using the
WSPGE software during final engineering and be more accurately sized.

INLET CAPACITES

The project proposes a total of 4 low points at Node 102, 103, 203, and 104 where grate inlets will be
placed. The capacity of each grate will be analyzed using the 100-year peak flow rates from the rational
method results. Further analysis shall be provided during final engineering.

OUTLET STRUCTURE

A grated inlet is proposed in Basin-A as an outlet structure to facilitate onsite flow within the basin. The
top of grate will be set at half a foot to ensure the required water quality volume is forced through the soil
media filter for water quality treatment. Once the water quality volume is exceeded stormwater will
begin to spill into the grate inlet. Outflow from the basin will be discharged into a proposed pump
station that will restrict outflow from the site to mitigate the increases in runoff associated with the
project. The 100-year peak flow will pond at 1452.75 causing a 0.75 foot of head.

In case of pump failure, the basin will implement an emergency spillway that will allow flow to spill into
the adjacent street, Perry Street, where flow will enter the proposed catch basin and drain south towards
Ramona Expressway as has been the case historically. Further details shall be provided during final
engineering.

BASIN ROUTING ANALYSIS

A routing analysis was completed to demonstrate that the basin contains substantial volume needed to
mitigate and regulate outflow to a maximum of 5 cfs for the all events up to the 100-year storm event.

Basin routing calculations were conducted for the project site. A stage-storage-discharge table was
determined for the project site. In addition, it was assumed that there would positive outflow provided
by the bioretention media filter. The following table presents the result of routing analysis for the 1-, 3-,
6-, and 24-hour 100-year storm events to demonstrate that the basins provide the necessary storage
volume needed to restrict the outflow to maximum flow rate of 5 cfs. The maximum water surface
elevation will be at 1455.4" during the 100-year 3-hour.

Section 3 3-1 .
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Table 6 — Basin Routing Results

Existing Condition Proposed Condition Basin Routing Results
Maximum
Basin Water
Volume Peak Flow Volume Peak Flow Peak Flow Depth Surface
Storm Event (AC-ft) (cfs) (AC-ft) (cfs) (cfs) (feet) Elevation

100-Year, 1-Hour 2.136 57.6 2.369 65.1 5.0 3.27 1454.77
100-Year, 3-Hour 2.691 335 3.410 38.0 5.0 3.90 1455.40
100-Year, 6-Hour 2.822 28.1 4.381 333 5.0 3.87 1455.37
100-Year, 24-Hour 3.720 10.7 7.609 13.4 5.0 3.87 1455.37

The basin routing calculations and other hydraulic calculations have been provided in Appendix B.

OFF-SITE STORM DRAIN FACILITIES

As part of this project, Perry Street will be realigned and improved, which includes adding cub and gutter along the
project frontage. There is a proposed low point, which will require the extension of the existing 36-inch storm drain,
Lateral E-3.2 (per City of Perris File No. P8-1164), within Perry Street. A 24-inch storm drain will be extended
from Lateral E-3.2 to collect the local street flow. A peak flow rate of 1.2 cfs is expected per the rational method
analysis (See Section 2 and Appendix A for more detail). A four-foot catch basin is proposed to collect the flow.
The project will outlet into Lateral E-3.2, which produces a 100-year peak flow rate of 15.5 cfs. Detailed
calculations will be provided during final engineering.

The project also proposes to collect the runoff from OFFSITE-3 and convey it into a proposed storm drain lateral.
The lateral will carry 9.1 cfs during the 100-year storm event. The lateral hydraulics and alignment will be finalized
during final engineering. Refer to the hydrology maps at the end of Appendix A.

On the south side of the project, the project also proposes to connect Line E, an existing open trapezoidal channel to
the existing RCB at the intersection of Indian Avenue and Ramona Expressway. The project proposes two 5’H x
10°W reinforced RCBs that will connect the existing open channel to the existing 7°’H x 14’W RCB. The project
does not propose to discharge any of the on-site flows into the proposed Line-E RCBs. Further details and
calculations will be provided during final engineering.
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SECTION 4 - CONCLUSION

Based on the analyses and results of this report, the following conclusions were derived from the
hydrology and hydraulic results:

e The proposed drainage improvements will adequately convey flows to the basin and provide
flood protection for the 100-year storm event.

e The proposed basins will provide adequate water quality treatment.

e The proposed project will not impact flooding condition to upstream or downstream properties.

Section 4 4-1 ;
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APPENDIX A - HYDROLOGY

Appendix A ;
L gin] {/

www.webbassociates.com



IDI Gazeley Appendix A —Hydrologic Analysis
Drainage Study — December 2017 Indian & Ramona Distribution Center

HYDROLOGIC SOILS GROUP MAP (PLATE C-1.30)

Appendix A ;
L gin] f]

www.webbassociates.com



{RIIADNVT)

WO8,20e210

33°48'

(ROMOL AND)

PO
i
|
N}

N

a
=
=
o
S
o
@
o
7)) 0
25 £
o
o o
O
e
e
(@)
@
o
>
'
. -
*N.m
o
4
> ©
m,m.DN_
428 O »
H 8 CO_
Sme
35 Q&
>=
B

PLATE C-1.30


chrisc
Callout
PROJECT SITE


IDI Gazeley Appendix A —Hydrologic Analysis
Drainage Study — December 2017 Indian & Ramona Distribution Center

ISOHYETAL MAPS

Appendix A ;
L gin] f]

www.webbassociates.com



06%° = 3407S 08S* = 3407S 00s°® = 3407S 06S* = 3407S 0ES*® = 3d4071S
v6° 99 ° S8 €1 28 S8 1t L9 S8 L0°1 [ S8 00°1 €9° S8
L6° 89 ° 08 se°t S8 08 v0°1 69° 08 et SsLe 08 €0°1 s9° 08
00°1 oL* SL 1S AR 88 ° SL Lo°1 aL’ Se si*1 8L° Se L0°1 89° SL
%0°1 eL* 0L 9v°1 16° 0L et vL* 0L 61°1 8° 0L Tt 0L* 0L
80°1 sL® S9 €s°1 S6° <9 si°1 LLe <s9 vert 8 S9 Sti*1 [ s9
AR 8L° 09 09°1 00°T 09 021 08 °* 09 oe° 1 88 * 09 oe*t 9L 09
L1l 18° sS 89°1 S0°1 sS g2°1 *8° 1 Se°1 26° SS 92°1 08° SS
22°1 11: 0s 8L°1 e 0s 1e°l 88° 0s AA RS le° 0s 2e°* 1l ¥8° 0s
62°1 06° S 68°1 8l°1 SY 6e°1 26° S 2s°1 €0°1 sy ['A A 68° SY
LE° 1 s6° 0y 202 L2°1 (A4 19°1 86° 0y é9°1 0tT°*1 0y 69°1 v6° 0%
ov°1 86 ° 8¢ 60°2 og"1 8¢t 161 10°t1 8E L9°1 €11 8E €s° 1 L6° 8¢
LA A 00°1 9€ Sl*2 veE*T 9¢ s6° 1 €0°1 9€ eL°l Lt 9t 18°1 0o0°t 9€
8v° 1 €0°1 e 222 6E"°T € 65°1 90°1 € 8L°1 021 ve 29°1 €0°1 vE
2s°1 90°1 2€ og*e LA ARt 2¢ ¥9°1 or°1 2€ v8° 1 vert (42 19°1 90°1 2E
L8°1 otr°t 0€ 6€°2 6%°1 o€ [T [ 0€ o6°1 62°1 0€ €Lt 0Tt o€
€9°1 €11 82 6v¥°*2 96 °1 82 901 L1t 8e 86°1 ve°l 82 08°1 vi°l 82
69°1 CAGA! 92 09°2 291 92 28°1 22°1 92 90°2 6t°1 92 L8°1 gl°1 92
sLel 2e*1 A4 aLee 0L°T ve 06°1 921 ve Si*e Sv°1 v S6°1 ALAR! ¥
€8°1l 82°1 22 98°2 6L°1 24 86°1 2e°1 ee 92°2 £€S°*1 e v0°2 62°1 e
26°1 ve*l 02 €0°€ 68°1 0e 80°*e 6€°1 02 8€°¢ 19°1 02 sre 9e°1 02
L6°1 LE°T 61 2t S6°1 6l El*e FA RS 61 Sv°e 99°1 61 1eee oyl 61
20°¢2 vl 81 22°¢ ez 81 61°2 9v°1 81 és e wet 81 L22 vyl 81
80°¢e Sl L1 2E’E 80°2 L1 ETAXS 0s°1 L1 09°e 9L°1 L1 ye*e 8y°1 L1
91°2 69°1 91 AA A St1*2 91 2e*e ss°1 91 69°2 281 91 2% €s°1 91
12°2 96°1 Sl 8S°E geee St 0y°e 09°1 St 6L°2 68°1 st 0s°e 8s°1 St
62°2 6S°1 1 2L°E €E*2 1 8v°¢ 99°1 1 68°¢ 96°1 AA¢ 09°2 49°1 vl
LE°2 S99l [ 88°¢ €92 €1l 8s°¢ 2Ll €1 10°¢ ¥0°2 €l 0L*e wet €1
S92 2Ll 2l L0°y ¥Ss°2 2l 89°¢ 6L°1 21 Si*¢e glee el 28°2 8Ll el
Ls°2 6L°1 1t 82y L9°2 11 08°¢ (81 11 [ g vere 11 S6°2 18°1 11
69°¢2 88°1 o1 2S8°Y €8°2 ot v6°¢2 96°1 o1 8%°¢ S€°e 0t 0l°e 96°1 ot
v8°¢e 86°1 6 8y o¢ 6 0l°€E L0°¢e 6 69°¢ 0s°*2 6 82°€ 80°2 6
10°€ 60°2 8 sl*s 22°¢ 8 62°¢t 61°e 8 v6°¢€ L9°2 8 69°€E 122 8
12°¢ ve°e L 9s°s Byt L 1s°€ vE€*2 I3 ey L8°2 3 SL°€E L€£°2 L
9v°¢€ Tv°2 9 80°9 08°€ 9 6L°¢€ €s°2 9 19°y rASS S 9 L0 8s°2 9
8L°E %9°2 S 9L°9 €2°y S CARA LL°2 S 0l°s Sy°g S -2 A v8°2 S
YV3IA gv3A UV3IA 4v3s HV3A dv3A 8Y3A dv3aA ¥V3IA HV3A

oot 0l 0ot 01 00l 0l 0ot ot oot ot
S3UINNIK S3INNINW S3LINNINW S3LNNIN SILNNINW
AIN3ND3Y4 NOIlvanag AIN3ND3¥4 NOTividng AON3ND3Y¥4 NOIividna AON3ND3u4 NOlivyna AJON3NO3Y4 NOTLivdna
VINYOJIVD OHONVY %
A3TTIVA SIy¥¥3d SONIYdS Wlvdg 0JY¥ON VINI3W3y - vi3Id¥NK VWO VYIW

dNOH d3d S3IHONI—ALISNILNI

11VINIVY

prd
o
E «
< e
o
S8
==
I »n
g - uw
= E >
SSW
5 0
Tl

Z
|
a 3
a
Q <
e =
S
o
e
O 8
@ T

PLATE D-4.l1(4 of 6)



inin

Cabl
/45|

M &2

v
ANA REL

i

==

J N

E

t
3]
aler

A
lijulale igstibal)

S X o 7 o s 7 ]
tater| * 5 l:\_ y A L
B Lo ; SRR 3
W i , 2
Rlsito Mira i = N
7 az N\ M =
utag | Weter 5 T s
3 B T M
= = Sy L
: oA O
Gy ¥ B 3 L. s &5
Sewell_s: laadg 8 4 o 2
d P~ 572 i 2
i -
L — |
ryn A A ¥
Simoly - ’ = 4 | qlens
. v
) ? e SR
‘ \ ’ At Arrf <
A o - S e 5
4 i Y p il ITpeB
d".’ a e 5 Y o~ 1.
Fia g, 4 i ey 2o,
g 3 g . tote
war S ) Sy
: S N hse 2 57 o )
o 10 ¢ ?
sigtan 4 Sy bt J{b.‘p }, ﬂ 9
: ) T
i T . J,.» T dmn:ao = 3 i y
® n
| 4 glras f‘ \ rch 4 A ; _‘L_ i s %, #;k
a | ﬂé['a-ﬁ o2 4 Yy Lt
& v
o N LN IPROJECT SITE PR iE e
Y N MRRC 5. L X 5
i . — " 3
Ayl [—.1_1_“’ X 2YR,1HR=0.50 Y
S1 “FT Y a
y o NG| |
] ) A\ # < ry
s ‘%-ﬁ- i lewe) R 4 ‘n ?‘ —- y !
13, JoMiews [y o] H 2 N e
AC] USE e _\§u 17 G N
! ﬂ a 3 = abinltr fAguedo 0 \\“
a uarly Matgr = 4N (o (S aram
. 3 i
4 A\ ! K e L?r ﬂ “t vy éﬁl 4
» ?f' 3 hption - 5§ Qe » AR v K} Stin TarNo 2y
'/ * v v : . : N T
¥ = f o h“ ) < i ) r 3 P‘nﬂl},‘
4 R =5 2, -
% > ;{K W oI\ ko e Wl & -
< 1 T
Spieanr s AEINY g LRI B | AN Y i
A 5 . Pt (
1‘?. y 2 A6 @ & water "E;ﬂ\'} ;\j ¥ %
s 1 Tl % OFmahr, amd|and, ' g ;
— 2 1S el T 3 M S
A - ) \Eﬂ‘ _fsf? i A ¢ ., At W@‘”& Hp T
S - ;
(ATBe Rl O Ny S O o i ! \ = < L\,J 5
~, ) ity i \ et
gy S/, TE o, e ¥ )
N LN i Ly i @ inchestar] ' ‘11’55}3
. R 5!:, of V!Iq {;j—, M~ /o’;\q o ’\w‘g E
= ' R o
“ N e ‘.\"‘_h o b "‘E“.i A .
- T ; ; 537 i T Py~ -
L i " .
fioglie SO R0 N D TS e
B Ef"’“' ; ] %rgow IO S W gy Pl ég.\,,ﬂ
SInoLe . \ & o ?\\‘_-:\ );‘\f_ E 3
SN A % e IETeak Mine + e ] ! @
¢ AGU 3 okl J8" 2 Ja o g
a5 AN g4 L Y& o SR N, T - ‘\lﬁl_ﬁ&?}, e NS“L_\
S T 0 1 -
7 oy e g (Y N i o Gl SATI R
£ £ W R Ll b - £ 4
Al PRNAN s TR Y IR S T el i b
IV S 0 Sy oY X by ._'\__"‘
. v ’ o Ky ﬁmw %) s
= P I 4
b 4 3 b ., L J J
fs’-.f Tk H] —’;“ ; i ) {5, w3 [ il Q’
=, }K }(\' T ¢ Ol 2 22 O Weringmin JaT oy ol e
d & a i LS P
ity AN ﬁr{hﬂ/ ;’Jﬂ i sl N/ ey BN
) r—‘-g? ; At A Gdre ISR R R 7.
e < (i? tfé" s Oy Sl Zag] E ,{b\l - “a"_l:},? o Windmd h o
VL S gl
b T e ?;u:'.,‘gi};\a ; ’gr “Purre) o "(" EL ,-“F";m :~ @c"ﬁ‘i M‘cﬂ'ﬁ:'."ﬂ-
PV iineas’ Mz G\ e, N seR 8O o P AWater ;f
v = 5\{:5 Al 3 2 e Nt r;;.‘vtn\:m%g s
o] B/ ariNG TS s PNy e
i B e et T —
Y e ™ d [ Bl o N I 6@@"‘4—’}" :é- X 7
; i ¥ L 5 it
< (L s o r{f i s Do s A YR A 4
{ B s o O - 7)o i L
PYL S T R S ML I Hﬁﬂ,?g( *}}q B
- LSy 0 - G
7 é\l N | AN 0 fra = o SO
R I T »géz‘“’:*a S g e SE B9 S
R 2 g Al L EON sl :
4 1‘7‘% el o R b : _f(- :ﬁ‘@y i 4 !” s Sy s AR
AN Y0 gy, . g, RIS Y s
SR G TS T s i LN ST e
R 2 il h, A e, ’ 3 T s banaf i v

N, S .
X 5 F Lo, % Lik‘ ﬂ;f’._cl" gl::,?‘)ﬂ—ir(_,
s RN palrar g
t: s i
Py FE s
il “{{b\f Y Ehas \ﬁ:

vl

3
A
e
S
ol
e
P i
3
=
d
¢
-“r
e

~,

3 of /-
?é oyor) H

il

o

W i
X §
i,
‘\1 S
A
5 o
it
“e : /‘7;‘\.0 /2
= T ey
\%} Wl% -_r(k
R
e 60 i i
<: )

. " P
ST Viemitl A
A i B

i N‘-"r’ﬁ.’f.{"}ﬁ‘ﬂ o

el 2
i{‘ o -+ Conex
AT
S R
s RN =
Vi et :
g G

i
83, B
A D

7

5

~ 4
PN
ermudalpunak ‘i
( 68 @ Topkr 2 b

Y di X
- o o ‘5‘% " 4
- - —
WEllS c
S D ND RE:
ri
D adin 10
- [ achdlla e E
( 1 ’ mip V2
ench ™ NE| i
TR
Lr q‘) Therm, b=
T o Moz
—————— == Thermal
) = © N
ﬂ " Ay . .55 3| CABEZON
whnnend alabado 1 =5
H TORRES o
LAl 1 infan fes s 3(]'. %Y Y
= 2t
TORR]
/ 'm: ARTINER®
1NDIANA N
Hysrals T
Lt e ig T =3
'é K 1% JE_IW
A w—
VAT iy
= Qasis B’
7 i P
1.
o
RMERRIE |G
RIVERSIDE COUNTY- FLOOD CONTROL
AND

WATER CONSERVATION DISTRICT

S,
LT

i LN
;’é-%ﬂ»

2-YEAR —1|-HOUR
PRECIPITATION

APPROVED . .

REVI&ED;

Dmawn BY de-‘z Ssxer No

CHIEF TAGINERR B L HO ENRE

PLATE_D-4.3]o



chrisc
Callout
PROJECT SITE
2YR,1HR=0.50"


e P l T AT ¥ —
= = .‘_\‘-: e ‘.J “MC? ates] \5 (;\ =
> X Sy T ':?‘/" TR e \.QL . ; iy Yo s
Y 1 ) I ot et NP MO PoWE A A Y s —
- 2 4 : ’m‘z__)!—"'—/ \ ? .‘__i L"-'- \ s, {‘ : & o 17 5 2,
: [ ey - (] " ! 3 7 ]
= L_u 3 = M’:- i - “l;;llm i) k) 5 } o =
ool =T 2yrafag,, Fohiiha gilhiien I Y ‘UL\,L‘”" 3
~ 1 ' 7585] Y 4
J Lo ] Dt— : ! J N
o a2
§ esler aTas =) — ] - ; b 3
|~ a1t s + s
= _ = 7 i i P ET s‘fFB dgh g, d
P O | e Ay ate s . \):—*' o b FL Ay e
! ik AP i ~ Y i Y L “ ?
; EEWENN L SN 4 ’ \wass Ik i ":v‘:ﬁ . Yooyl e Wal > Rty =
- Juastl = 1 572 gRibjentones, o
= TE g’;ﬁu na Erbid SR i L
2 g ryn el
£ |lanilleas fefon | o N2z ; Foh~ i ,';:u_ y ; b F = b o ki y-‘—il ~: oy
bl _4::,'\;_,,-{. b LY > L e rmmm 41 L.‘“"LL" =
ap A i r X3 i i Y o L f H el
I v i A LS P
SN ‘ o5l 1 n " }- s 1S i
e e S s Mg Sy Lo T A2
7] ¥ ot c
u|Caniotaln 1faliut) . ;L.’,".}E,:“ “’“ " a i1 - i 2 3 =
Ehmu A LomWd =2 - N 208, ! N N
N i & - e
ates® | H 5 N =
V\Ef DN ' S{ », e . ¥ W “%2 i 3 i affs! d ﬁ;lv‘
_fa, 1 a _‘s‘“ [ W k: - + SR L . = S . i
> 2 561 o 7 E s H1 S v, o A o J 27 L
ﬁ\; = N e o A 8 >E i * Jran Wl TesT ¥ e o 3 ¢
-, " T o N W Tldio b L% 3 i o 2, Lo 2/;_{" s
RG© Jog it s ——r— ; AL :
iy ,- d ‘3—.'?; .'_ H i o 9 Beaifm, A e o
o = e i ,—Mo_relo - % . g ; i - -,
I Olndmili | 1 T % iﬁ L
s fras \ ch .,.)g_l S 1 ““lz,,fl‘ﬁr (It SN e RS
pat i £ L — by o RV b ! ~, b Tanisa
&, i afp_",/,—/,v”[?/ 2 R TH .Pf e P e "\q’.}s‘ AT R
AU T A O PR
- ] " 2t
AL ! PROJECT SITE  EL40 ol SR AL s e
g g T i d Xt =)
= % 3 = -3 Y EeELs Ry 5
— TR 100YR,1HR=1.25" Ay e NG
0w ] o - b iy R q
e B \ N o AT e ) ey
o L o T Ly i FREVIEW e ] ) -@_J.«’j 1‘1{ 0 -~ = o
4 Gt = e T N g S ! i AR "
- et 3 IO educt R ey W g, ’z\’ 3 ‘\'1_,\ oy 1‘11 ¥
7 K e ﬂ- ‘?J“/ =3\ i "_:"ﬁ; N ; L‘.{f i T Y J"\S‘ : Ty
N0 e N } TR N y SN e, R = X NG i L -, RS LAY x %
% u: . Ly }3 Sten Tapnia, 'J ‘r: 27 DT 1’&! ‘B {Hi ippings o' . T e 5 5
& ‘ . LA N TRy v e J VBN St Lr R et Tnousind PalgEp S 250
2 e ; T AL g L i R Gt N TON AN Y
ey £ N\ oo tow o o T Eiwnfer r‘:“'i"\\%‘ ¥ & g L— g = L)
5 4 il ram = LN LA 1 lises : g ol et fiﬂ/- PR ] ~ oy i n
=3 Wis A BV T L XTS ! o ) i o C\\ -
4 e | ! o 5 My, 2 ~ 5-!1? ke
1B, (Y5} oI [ mmg\\q# ) SRl Mo B pRad
S Ay = Rorgfand Sl al o R
A ek, 3 ', o ] Xisia I, W A 3 : !f. Sl 4
:\\3 i\?ap‘ e "C.' fia gy (\’ :, ) 5 g v 3 Eﬁq") ‘@ﬂg:‘lf%": > — G\Jﬁ.\ . & 'ﬂ
SOV o s y 5 o = w—'. \
i W . o Y St 15t g il 3 L e Bermuttalpunek
=2 3 ity : E y Y e = By a6 N
AW = P > e A2 £ ) s A Vg :
H iy N ag E Y ——+ 13 g { 2lan Lr S Sy () = E <
Al B ley N e TR I T ) S Shg DA p i e
et A = o | ol S AR lr(é[:?:; i" 7{{:‘,\ By = ol m Delvmely 4 !
TN 4 L b g \‘%5%.? S 3 fF i A In I = .
o -y j;},’ sl O g s 0 T N 5] af & Ry G oy IS 1 .
A, e ke 3, 4 = I3 il 5
Sebay VRSIE T * A g S TN o 4 AT ;
"\1\ i i ; ‘i;i?‘\k_ L g, K ,\ v Rehyountin 3 \u\ e F28 B n/v[«,ﬁl:; o i t{‘ y : 2 q Fndbo i
= AGUKNA s‘%ﬂ " 7 =l PE n 4 Tl B 3 2 5 = ndio tows
SRS TEARNS) g Rt -ﬁﬁ b 1 B S0 = A ;“:"i <X —."F%; i\,g B : = ; achlla TF
b = on o il e A T TR R . i & W
y © et ‘ Y = C =
N g 2y o Al 4 ey . ool sl o i anch - T
295 i) Gl f iy iy 3 B e o T i 4 ) e
. - ;1_" g J&Z‘f 1@"‘”1 el i 3 \E} 5‘{“ ,r‘p:.ll,c_—g LEN s ;*wl g 'D:L S e BN - i (X i
b QN S ez LATY Sdit R s b o e ; ! X PG Them
; o X2 ) oW bk S0 e o TNIRES AN N . \ Wat
S szﬁ J:tr&_h ) & S —1 z A\ W Aan T U o Y | SR TN N 3 Vs
e 0 7 .3)3:,::' 3 o 5l A - '1\ i atore SOS Vi KL T RN o PR g ~ Thermal
e r-""'gj _\;i/ 4 304 ,5"@ ® Pl "‘\“:_‘_' a‘;\ s = Z- ,f‘g F&’éf ,ﬁ oA ~ (. % X L’: I N e o
5‘ &5 A }_@ . o ,ff, Vg ;}_\E\ ¥ ’I E T R R T "L:L:{ L fs’{;'i‘ L% ; i 7 yhaing slass \. S Liss I Inﬁ\
‘; o \ v L ARyl \ IR | ] ‘/f ho .|Qr‘:¥.1 = & S A . [ T | i L cd |TorrEs mawg
) 7 . 4 ¢_-J} &L rl;§ FAL] gl ) gkl B i i I AE N 5 5 7 s fes’s 3q, 0%,
3 ! i}’i g S G iy T S ; et S i A, L ) E ] ¥ K
[ 1 [ L " ( ol ST \&-ﬁfﬁ\’\a}““ uiniete, SN P P Wi, 1 @ c,.}',l : TR L5 ] , ) L T
I > ; 4 it j e N ’Lﬁ Rl & “\D}eﬂ'ﬁg‘ 4 1 Wi sl J\“’L&!V_l"d I ”%:"’yﬂ. A & LL-‘.\\"; I‘wyu i A e
g i g A > & M £ & Peat sy 1 5 =
” niuin PN ELEN )L- !::':L\Lj. 5 i fk, 4 | f -“?{,cj% A \T i e 44 D 1;;"'“? F:ﬁ‘:\./\ iy if‘?’ _Fp..:i\\?;i B Hﬂq AT j}”r I‘j_llf"u it o~ e S5 / 1 TOR
B LIS S e N Sy St ol aing e AN SN 8 P S AN N Al (NN %) . cad JHARTINERD
& <) s 4t y 1 Ao BN il o el el % f et Sl = ™ FiEs =) i TRDIAN
ar i 54 D, I ,,\ ;:‘ - E O, &8 e OAR J “ A FEAYRI G gg- S { b ABION
s s 1. o o o s p 7 =
RS 7w \ TR-IVENG DR 7 7 r— L3 =
Ay &7 " - = AR I RN AN o S, ” o —
. - fraee AN e RBIE - L e i = o iy 1978\ N
irraw e W R Ay o= 3 & |
LD e el “*E”'r; A 5o iwgif.‘m vkt 1 g s et O Al g > - 43
’ VT g py e <, e ) A . 1 7 7 o
kX L T L (RSO AR ST oo b ] ,
5 Wy et B ; N s s ] [ _
iy ‘WFE i e et W : B
d ELNige S 9 < IS & -
el . 4?{? i) 2 l:y,:f e, R o K 4 Wy CI\"\\J o ) kY ) VAT
T G RO = Mgy AN % R ' Daslg ﬁ
Tz Al el e ey LI L i e ¥ 5
14‘.‘0 v_‘l ‘rlf' ;: 5 v a\?:\ (i ) ol Oi.\" 1 \ AN s e Rl : S o ks -~ 1
i S B g A ey’ 4 I & ST Barhar el P A N B i 5 N
i A oy . By o & e A
g ) ., Bhabal e Ty, g /! e - p 3 e 5 RIVER
I o 4~ th L) o =5 4l 7 ; i g 4 7 T i ﬂd___, = R E
5 : E i TS 7 St N2 & L]
7 N i el ol 357 TR L O o iEN : SN ) RIVER
& fﬁﬁm , i U e R e N : SIDE COUNTY FLOOD CONTROL °
;] 2 T-"““rﬂ heds ey L= -t ) 'q_,&‘i, P , 0N 'é.\‘: S aeNyirylle j‘,l’_:\ﬁ R ’;\‘,‘K v‘“\{? 5 G’V% 3 AND
4 Wit S 25 SN = = " 3 A A SR Q) Ry 3 w
SoaL gl e AR “ ey R ] ATER CONSERVATION DISTRICT
: 1 - b T Gl -2 = }
N RV Ay ESES. e LN
17 WA ND . | s 2! ?\ 4
Y o A T 7 |00‘YEA
§ e ) 3 S G L) — -
Sl G 4 R—I-HOUR
CIAATE é i J i , R
M. 2 o PRECIPITATION
= i \
i \ K E ArrFROVED: DmAwn BV ﬁ 2, é
0 ~ ?\_.E — THIEE FRRINEIN K, Ao Awei PLA e anrer Ko
TE D-&4:4]os v



chrisc
Callout
PROJECT SITE
100YR,1HR=1.25"


i ; : SN = = 3 : o 5 g ‘ TP, 5
) vl ho 54 L i) & 2 ¥ N > = > . 2008
2 o T (R A i g = = o
: n : ;I.'FZJ—‘ '(g‘g’—/\ i LPglr = ¥ g : ! ",>
y aed | T -,
4 R ;’4 v Elita i Sob W e
. —Dg Etnea ] E) r - =
. oy [ il Watec 1 g Y| \. " = 3 N 5
Catl] A8 TR B / 453 : T ‘ ;
i A ’ ,
I HighladsNg
4 > J— u esferl agas R & e oy !h:tﬁ‘, LT LN '_4 - L - #
EE i (TR T = g 2Ry g~ N :
=410/ £ '.',%..’,.'\.%" i Ay iy P S Sl 3 { 7 : : <
R & S O - ] i
w = ;
5 sl > B B e ryn Magr v EaTN¥ 1 B '
i .ﬁhT_qn il ntona 3% s 7 3 . Ly k 3 = 3 agLred W,
= T kAl 257 - TN~ i ,50 ; o it [ardHfiun 3 ¢
B jhantlans Bedon i | [pey agnk ; $ . l .
] tes | -~ .
b ~ 1 ! iy i ! WL =REA SN D, oy R
. ¥ - 5" A
[ | s P e AN H W o R Z o
- ! g i
i s : s = - - f .
2 alall (7 DEL ¢ Wi g s ey N
[Fatifaiaia gantaln for M 2 ra fos Lo, d - 1
" g o Loma g F Do 7 0 WY 2 i1 off /N
i A [ i) ) ters] j A
- TR u y hwat A g S A 3 aver) Hot Shiings [
s \ =] A > v za X 'P- 3 : - 7 =6 \-»:Si
¢ DA 7 K ) 5 LR g ; Qo N L 0 .5 - ¢} \ )‘ o
2 S86[= T 5 ) 5, L i Ay B p "
g N A Beatym; b ] N\ N
a‘% g S - ; sakor Sunlymacd s, - ‘ —N = = SHOST Fal o =z "‘“"\ oMot
] AREY: 0rI iy g g ; A Jid o0 Ry : ' ih Pald -
b a N bl n - 1 o) dml!l M . o Memari! Hosvifal ~ { (A, iy L"u“ﬁ_‘ 4 ‘ N.\‘ T b | 3
=5 3 ks - T e A Y w_ o ol Y - L =
N ) | wlras \ l“_p ¢ % o B =, A, . AT Wallh, | Read o
ﬁﬂ?lll . | Q.SEH \ .(p_/ ‘ . 3 Wi e ~ 5 " ~ o & 0
| . a Iy > ke = Y £ ﬂf‘h = iy N A £ = W
> n et A i PROJECT SITE e : o W N . q -
- F & ; 7 ; ' e AN ~ " : hr
%, T _—
A o 5 = S Slope of Intensity=0.5} o o ™ e o 2 \
= I 0 X 3 " 5 o
g, 3 L.k (- kXY 52 < = : i ) 5
h ;a K !t “ 1386 uphews A T y 0 ) ;} ] 4 prig i, Juslegd Pairgg g )
f AC] A TR o AN - B L A0 N T : d g, 1 I T o iny 1 /
! oo Tunrs ; Wal '\ ; = Q’\‘ it pAgueiici - 3 ‘vi“J_-? 3 § o ¥ {lnz! _t:an-fl'te . Thousdnd Pzl h\\ b/ {; 3
P . - 0 2 - = - = St .
P N T /585 'w'", £ 1/ 3 Sk ,147.‘ int 4 E d (J- & F ) ; EQ I_ \\i\ \l .
S e, ~ Ja ) ine, i e __/' 7 4 by k J’ iﬁa 7 25 L % 4 N \R’v— - R LK L
Z = S “ .r§\ ) LI, San Jacio! A iy 1 gy 6\ / =4
| p ¥ e y B | - ; - 1 = A i 1 g - - L
1 (Y L B o) Rati tnmﬂL VIEY MOUN \5,0“ : lsss h kY \ A Iq’\ _ A _ > ==
. 2 = , + > = =
. 7 S : gt Y 14 Y ¢ mill ol 'R E 9 1} ] T ~ane S g OW L A hy R
N [\ & 1 ? A, 7 X % & = PR i 4 Ya e = ! fiudaiDusy N
+ Fﬁl b E K &er. ‘ J:'n“r:; bord B 5 Sl =31 \V” e e t Mﬁﬂ - ¥ 4 58“@ y di 2F ™
i o ¥ 0 ot I - . N ) L
; t 2 or > ANl o o ) <, 2 3 [ LY/ Lt AR 3 5 T 3 oo SR 7 & gk ‘E_’ \ !
£ AThaghal19 23 4 L | — - e - s Y zl Ql{I= 7 g §
MEE 2 . LS ity | | o G o S48 AL in I
iy R 4 : g\é 3 = s .5@ e g y v, i) D
i it 5 A 3 o i
& " al o alley nchester] /?.ﬂ P T 43 @, ‘\l p*' A .
saly by ¥ el s ot A % QPQ “—- 4 j s v AR \J:j & . 1 o d I ) 2 o d::r.
& — T 7 5 1\;}[) % _ T e Y \J n [J achilla
- -
y \m ; 7i) Hlaine 2! ol 1o - "“T.h. A 2 = et '\ B R P e\ E
o § Lake 2 : =3 < 1. e o ;‘“ A "'J‘; H ol = = T b on) 1
Y /f ! AE 2\ N Elsinn. o d BN N 210 ‘g& @ hil ul n A men HE] 1
o \ ; 5 N LA oy % ¢ gmﬁﬁt—;%\‘ wu Mm/ @} & g 2 N ¥ "5
TN LA 4 N - o Hall 4 mﬁ " -55 2 & Therm
fataty” > J 45 . 1@ A 5 L B, SEGIA 0
Cr ?Jl Pl i gt 1 - V%‘w( .( TR Y 5 ) G =
i Ppﬂ ; e L - y BTk S N a0 E ¢ 3 N -, Thiitl b
] o g 5 203 ) 75 j' ot M w sk hi T 3 "~ ¢ a5 3 3 N ] T
] o A Al = i ' : 40, S| o - N R W e I 5 : A 3 N L iss | Y N onogeon
= 2% SCAN 23 f i‘”“iﬁ’ . R X s ; 2 7 T L) [FORRES MATTINE 30, 3
Y s Cy ey AR i UGG re RN R LB R i T Y
2y ! =) Ay - T 1 > e IR 3 T F ] o ) F o4
3 f ¢ I 7 f e Wiy ’lél‘ll % y \‘_‘;\"' pr\. 1 JRIE) il Hfl’z 2 ; ’ .58 b i ) 2t 0 il } = .
¢ '“"% Y it ﬁk{ /153 I \{- / cert MARTINERW
J o) et o Wingr - h . o ;= SERVA s p INDIAN IS
k &'f \iCKYMES) %llryy. e e Fy 7 7 \ 3 x i i 7 i '
: o 2o ?/r Sk g 1? & RT3 = I‘ 1‘_\ ¥ & Lur S
Ll N,
SR Tl B L ok S =0 - utapigtic) N
J N ﬁ e J Pt gl i ey =, . d B |
P 09;@%}%? ~ 0, m AHEILLE (NDI o ] S 5 3 S 5 cords Iy
3 & ST = t%‘ N AR N Al . {z@, 3
"'F‘,cw - ;’\. @Et iy oS e 7 254 r r—, & X 2
L(.;; = 5 EX- ) f; X S Y gy £ A 5 &) -
2 i e AT 1 B
v . I"b’ 0 'lll Tial graun S B A .’ @ & Yh E;a :‘\ Aﬂ%ﬂ“ e }ZL/ 7 Qs ! VATS
\\s‘g\: o ol ' : ﬂm > £ i - b ‘[:‘ fia ), 5 A ¢ ot : = % \‘ Dasis
: ey 5 bt Sl 1 A Z 3 0 kS
iniyLor o “ WJ‘J:%@';M&_— ;\:%{1 5 |_>_ S 1 LN ';'l-:a o " } o ¢ i A S - /. 2 l N
o RN el g 3 = o HadLor ) T o = 5
0, AR TSRS EEAESTREC NG, A (ey i (& o ¢ RIVERBIGE
L) L - E v, - = = s
L INeE . 55 - - Rucheon Val = RIVERSIDE COUNTY FLOOD CONTROL
PR o kgt e I3 s s e .
S SO YT R T, S e \ (LRt g ; BE AND .
SRS U P pi e e i 3 N WATER CONSERVATION DISTRICT ‘
e =2 /£ ‘ ¢ o . ot 4l i By, N, - - — —
<] T tha? _ K’ o) - g
‘ﬁ’=€§_‘“ “.Q,I A ; : / ¥ Y ” L ?f\-\Q: > ‘({ 5 A ! ?1 e ¥ - SLOPE OF
iyl a i 3 3 = ONISN g R e IRy Dr - o
[y y : 5 A & R by, = oo .
: g o e s g o) INTENSITY DURATION
P, », e P b~ !
A A Y > : \ 3 o .
= Z £ &5 = ~ Ty 3 H > e CURVE
\ 3 i : 5 ] 1y i N mem By A ¥ .
SR : : Priaslis 2 . RS (3 bl F \“\ % APPROVE Y eI A E W aiai = €. i
e e . - % . i . ] PLATE D-4.5[-
SL-= = - e ————



chrisc
Callout
PROJECT SITE
Slope of Intensity=0.5


IDI Gazeley Appendix A —Hydrologic Analysis
Drainage Study — December 2017 Indian & Ramona Distribution Center

10-YEAR ONSITE HYDROLOGY (RATIONAL METHOD)

Appendix A ;
L gin] f]

www.webbassociates.com



PROP10.out
Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2004 version 7.0
Rational Hydrology Study Date: 09/10/18 File:PROP10.out

17-0108 RAMONA & INDIAN

RATIONAL METHOD HYDROLOGY

10 YEAR STORM EVENT

PROPOSED ONSITE CONDITION

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 [ Perris valley ] area used.

10 year storm 10 minute intensity 1.880(In/Hr)

10 year storm 60 minute intensity 0.780(In/Hr)

100 year storm 10 minute intensity 2.690(In/Hr)
100 year storm 60 minute intensity 1.120(In/Hr)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour 1intensity = 0.780(In/Hr)

STope of intensity duration curve = 0.4900

s s G i e e s A
Process from Point/Station 101.000 to Point/Station 102.000
#%%% INITIAL AREA EVALUATION *¥%*%

Initial area flow distance = 925.000(Ft.)
Top (of initial area) elevation = 1465.500(Ft.)

Bottom (of initial area) elevation = 1460.300(Ft.)
Difference in elevation = 5. ZOO(Ft )

10 e = 0.00562 s(percent)= 56

k(0.300)* [(1en%thA3)/(e1evat1on change)]AO 2
In1t1a1 area time of concentration = 12.990 min.
Rainfall intensity = 1.651(In/Hr) for a 10.0 year storm

COMMERCIAL subarea type
Runoff cCoefficient = 0.876

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(AaMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 5.568(CFS)

Total initial stream area = 3.850(Ac.)

Pervious area fraction = 0.100

e B b
Process from Point/Station 102.000 to Point/Station 103.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1456.300(Ft.)
Downstream point/station elevation = 1454.200(Ft.)
Pipe length = 707.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 5.568(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 5.568(CFS)
Normal flow depth in pipe = 13.31(In.)

Flow top width inside pipe = 15.80(In.)

Critical Depth = 10.93(1In.)

Pipe flow velocity = 3.97(Ft/s)

Travel time through pipe = 2.97 min.

Time of concentration (TC) = 15.96 min.
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T G i L e e s A
Process from Point/Station 103.000 to Point/Station 103.000
*¥%% SUBAREA FLOW ADDITION *%¥i¥%

COMMERCIAL subarea type
Runoff Coefficient = 0.874
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C
Decimal fraction soil group D
RI index for soil(AaMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 15.96 min.

Rainfall intensity = 1.493(In/Hr) for a 10.0 year storm
Subarea runoff = 6.433(CFs) for 4.930(Ac.)

Total runoff = 12.001(CFSs) Total area = 8.780(Ac.)

e L B b
Process from Point/Station 103.000 to Point/Station 104.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1454.200(Ft.)
Downstream point/station elevation = 1453.000(Ft.)
Pipe length = 407.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 12.001(CFSs)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 12.001(CFS)
Normal flow depth in pipe = 17.84(In.)

Flow top width inside pipe = 20.97(In.)

Critical Depth = 14.94(In.)

Pipe flow velocity = 4.80(Ft/s)

Travel time through pipe = 1.41 min.

Time of concentration (TC) = 17.37 min.

s e s G i L Rl A
Process from Point/Station 103.000 to Point/Station 104.000
*%%% CONFLUENCE OF MAIN STREAMS *%¥%

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

Stream flow area = 8.780(Ac.

Runoff from this stream = 12.001(CFs)
Time of concentration = 17.37 min.
Rainfall intensity = 1.432(In/Hr)

Program is now starting with Main Stream No. 2

s s G i L i A
Process from Point/Station 101.000 to Point/Station 202.000
#%%% INITIAL AREA EVALUATION *¥%*%

Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1465.500(Ft.)

Bottom (of initial area) elevation = 1459.500(Ft.)
Difference in elevation = 6. OOO(Ft )

10 e = 0.00600 s(percent)= 60

k(0.300)* [(1en%thA3)/(e1evat1on change)]AO 2

In1t1a1 area time of concentration = 13.228 min.
Rainfall intensity = 1.636(In/Hr) for a 10.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.869

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.625

Decimal fraction soil group C = 0.375

Decimal fraction soil group D = 0.000

RI index for soil(AamMC 2) = 60.88

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 4.707(CFS)

Total initial stream area = 3.310(Ac.)

Pervious area fraction = 0.100

T e i s A
Process from Point/Station 202.000 to Point/Station 203.000
*%%% TMPROVED CHANNEL TRAVEL TIME **%%*

Upstream point elevation = 1459.500(Ft.)

Downstream point elevation = 1457.600(Ft.)
Channel length thru subarea = 457.000(Ft.)
Channel base width = 6.000(Ft.)
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Slope or 'z' of left channel bank = 50.000
Slope or 'z' of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 7.676(CFS)
Manning's 'N' = 0.015
Maximum depth of channel = 1.000(Ft.)
Flow(q) thru subarea = 7.676(CFS)
Depth of flow = 0.241(Ft.), Average velocity = 1.760(Ft/s)
Channel flow top width = 30.135(Ft.)
Flow Velocity = 1.76(Ft/s)
Travel time = 4.33 min.
Time of concentration = 17.55 min.
Sub-channel No. 1 critical depth = 0.219(Ft.)
! ! ! Critical flow top width = 27.875(Ft.)
! ! ! Critical flow velocity= 2.072(Ft/s)
! ! ! Critical flow area = 3.705(sq.Ft)

Adding area flow to channel
COMMERCIAL subarea type
Runoff coefficient = 0.869

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.346
Decimal fraction soil group C = 0.654
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2) = 64.50
Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 1.424(In/Hr) for a 10.0 year storm
Subarea runoff = 5.882(cFs) for 4.750(Ac.)
Total runoff = 10.589(CFs) Total area = 8.060(Ac.)
Depth of flow = 0.278(Ft.), Average velocity = 1.912(Ft/s)
Sub-channel No. 1 critical depth = 0.256(Ft.)
! ! ! Critical flow top width = 31.586(Ft.)
! ! ! Critical flow velocity= 2.202(Ft/s)
! ! ! Critical flow area = 4.808(sq.Ft)

i B B b
Process from Point/Station 203.000 to Point/Station 104.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1453.500(Ft.)
Downstream point/station elevation = 1453.000(Ft.)
Pipe length =  157.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 10.589(CFSs)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 10.589(CFS)
Normal flow depth in pipe = 15.73(In.)

Flow top width inside pipe = 22.81(In.)

Critical Depth = 13.99(1In.)

Pipe flow velocity = 4.85(Ft/s)

Travel time through pipe = 0.54 min.

Time of concentration (TC) = 18.09 min.

s e i L e Rl A
Process from Point/Station 203.000 to Point/Station 104.000
*%%% CONFLUENCE OF MAIN STREAMS *%%%

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

Stream flow area = 8.060(Ac.)
Runoff from this stream = 10.589(CFSs)
Time of concentration = 18.09 min.
Rainfall intensity = 1.403(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFs) (min) (In/Hr)
1 12.001 17.37 1.432
2 10.589 18.09 1.403
Largest stream flow has longer or shorter time of concentration
Qp = 12.001 + sum of
Qa Th/Ta
10.589 * 0.960 = 10.167
Qp = 22.168

Total of 2 main streams to confluence:

Flow rates before confluence point:
12.001 10.589

Area of streams before confluence:
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8.780 8.060

Results of confluence:

Total flow rate = 22.168(CFS)

Time of concentration = 17.373 min.

Effective stream area after confluence = 16.840(Ac.)

s L b
Process from Point/Station 104.000 to Point/Station 105.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1453.000(Ft.)
Downstream point/station elevation = 1452.500(Ft.)
Pipe length =  162.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 22.168(CFS)
Nearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 22.168(CFS)
Normal flow depth in pipe = 22.22(In.)

Flow top width inside pipe = 26.30(In.)

Critical Depth = 19.22(In.)

Pipe flow velocity = 5.69(Ft/s)

Travel time through pipe = 0.47 min.

Time of concentration (TC) = 17.85 min.

s s i L e i
Process from Point/Station 105.000 to Point/Station 105.000
#%%% SUBAREA FLOW ADDITION *¥%*%

COMMERCIAL subarea type
Runoff Coefficient = 0.873
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C
Decimal fraction soil group D
RI index for soil(AaMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 17.85 min.

Rainfall intensity = 1.413(In/Hr) for a 10.0 year storm
Subarea runoff = 7.810(CcFs) for 6.330(Ac.)

Total runoff = 29.978(CFS) Total area = 23.170(Ac.)

O e L B b
Process from Point/Station 105.000 to Point/Station 106.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1452.500(Ft.)
Downstream point/station elevation = 1451.500(Ft.)
Pipe length =  300.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 29.978(CFS)
Nearest computed pipe diameter = 33.00(In.)
Calculated individual pipe flow = 29.978(CFS)
Normal flow depth in pipe = 24.61(In.)

Flow top width inside pipe = 28.74(In.)

Critical Depth = 21.84(In.)

Pipe flow velocity = 6.31(Ft/s)

Travel time through pipe = 0.79 min.

Time of concentration (TC) = 18.64 min.

s e s i L e e i A
Process from Point/Station 106.000 to Point/Station 106.000
*¥%% SUBAREA FLOW ADDITION *%¥i¥%

UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.778

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(AamMC 2) = 86.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Time of concentration = 18.64 min.

Rainfall intensity = 1.383(In/Hr) for a 10.0 year storm
Subarea runoff = 1.098(cFs) for 1.020(Ac.)

Total runoff = 31.075(CFS) Total area = 24.190(Ac.)
End of computations, total study area = 24.19 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.138
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Area averaged RI index number = 67.7
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PROP100.o0ut
Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2004 version 7.0
Rational Hydrology Study Date: 08/20/18 File:PROP100.out

17-0108 INDIAN & RAMONA

RATIONAL METHOD HYDROLOGY

100-YEAR STORM EVENT

PROPOSED ONSITE CONDITION

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

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

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

10 year storm 10 minute intensity 1.880(In/Hr)

10 year storm 60 minute intensity 0.780(In/Hr)

100 year storm 10 minute intensity 2.690(In/Hr)
100 year storm 60 minute intensity 1.120(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour 1intensity = 1.120(In/Hr)

STope of intensity duration curve = 0.4900

s s G i e e s A
Process from Point/Station 101.000 to Point/Station 102.000
#%%% INITIAL AREA EVALUATION *¥%*%

Initial area flow distance = 925.000(Ft.)
Top (of initial area) elevation = 1465.500(Ft.)

Bottom (of initial area) elevation = 1460.300(Ft.)

Difference in elevation = 5. ZOO(Ft )

10 e = 0.00562 s(percent)= 56

k(0.300)* [(1en%thA3)/(e1evat1on change)]AO 2
In1t1a1 area time of concentration = 12.990 min.
Rainfall intensity = 2.371(In/Hr) for a 100.0 year storm

COMMERCIAL subarea type
Runoff coefficient = 0.882

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AaMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 8.048(CFS)

Total initial stream area = 3.850(Ac.)

Pervious area fraction = 0.100

e B b
Process from Point/Station 102.000 to Point/Station 103.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1456.300(Ft.)
Downstream point/station elevation = 1454.200(Ft.)
Pipe length = 707.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 8.048(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 8.048(CFS)
Normal flow depth in pipe = 15.02(In.)

Flow top width inside pipe = 18.95(In.)

Critical Depth = 12.62(In.)

Pipe flow velocity = 4.37(Ft/s)

Travel time through pipe = 2.69 min.

Time of concentration (TC) = 15.68 min.
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T G i L e e s A
Process from Point/Station 103.000 to Point/Station 103.000
*¥%% SUBAREA FLOW ADDITION *%¥i¥%

COMMERCIAL subarea type
Runoff Coefficient = 0.880
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C
Decimal fraction soil group D 0.000

RI index for soil(AaMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 15.68 min.

Rainfall intensity = 2.161(In/Hr) for a 100.0 year storm
Subarea runoff = 9.382(CcFs) for 4.930(Ac.)

Total runoff = 17.430(CFS) Total area = 8.780(Ac.)

e L B b
Process from Point/Station 103.000 to Point/Station 104.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1454.200(Ft.)
Downstream point/station elevation = 1453.000(Ft.)
Pipe length =  407.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 17.430(CFS)
Nearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 17.430(CFS)
Normal flow depth in pipe = 21.14(In.)

Flow top width inside pipe = 22.26(In.)

Critical Depth = 17.49(In.)

Pipe flow velocity = 5.22(Ft/s)

Travel time through pipe = 1.30 min.

Time of concentration (TC) = 16.98 min.

s e s G i L Rl A
Process from Point/Station 103.000 to Point/Station 104.000
*%%% CONFLUENCE OF MAIN STREAMS *%¥%

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

Stream flow area = 8.780(Ac.

Runoff from this stream = 17.430(CFs)
Time of concentration = 16.98 min.
Rainfall intensity = 2.079(In/Hr)

Program is now starting with Main Stream No. 2

s s G i L i A
Process from Point/Station 101.000 to Point/Station 202.000
#%%% INITIAL AREA EVALUATION *¥%*%

Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1465.500(Ft.)

Bottom (of initial area) elevation = 1459.500(Ft.)
Difference in elevation = 6. OOO(Ft )

10 e = 0.00600 s(percent)= 60

k(0.300)* [(1en%thA3)/(e1evat1on change)]AO 2

In1t1a1 area time of concentration = 13.228 min.
Rainfall intensity = 2.350(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.876

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.625

Decimal fraction soil group C = 0.375

Decimal fraction soil group D = 0.000

RI index for soil(AamMC 2) = 60.88

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 6.812(CFS)

Total initial stream area = 3.310(Ac.)

Pervious area fraction = 0.100

T e i s A
Process from Point/Station 202.000 to Point/Station 203.000
*%%% TMPROVED CHANNEL TRAVEL TIME **%%*

Upstream point elevation = 1459.500(Ft.)

Downstream point elevation = 1457.600(Ft.)
Channel length thru subarea = 457.000(Ft.)
Channel base width = 6.000(Ft.)
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PROP100.o0ut
Slope or 'z' of left channel bank = 50.000
Slope or 'z' of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 11.155(CFS)
Manning's 'N' = 0.015
Maximum depth of channel = 1.000(Ft.)
Flow(q) thru subarea = 11.155(CFSs)
Depth of flow = 0.285(Ft.), Average velocity = 1.937(Ft/s)
Channel flow top width = 34.460(Ft.)
Flow Velocity = 1.94(Ft/s)
Travel time = 3.93 min.
Time of concentration = 17.16 min.
Sub-channel No. 1 critical depth = 0.262(Ft.)
! ! ! Critical flow top width = 32.172(Ft.)
! ! ! Critical flow velocity= 2.233(Ft/s)
! ! ! Critical flow area = 4.995(sq.Ft)

Adding area flow to channel
COMMERCIAL subarea type
Runoff coefficient = 0.876

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.346
Decimal fraction soil group C = 0.654
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2) = 64.50
Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.068(In/Hr) for a 100.0 year storm
Subarea runoff = 8.610(cFs) for 4.750(Ac.)
Total runoff = 15.423(CFS) Total area = 8.060(Ac.)
Depth of flow = 0.328(Ft.), Average velocity = 2.104(Ft/s)
Sub-channel No. 1 critical depth = 0.305(Ft.)
! ! ! Critical flow top width = 36.469(Ft.)
! ! ! Critical flow velocity= 2.384(Ft/s)
! ! ! Critical flow area = 6.470(Sq.Ft)

i B B b
Process from Point/Station 203.000 to Point/Station 104.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1453.500(Ft.)
Downstream point/station elevation = 1453.000(Ft.)
Pipe length =  157.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 15.423(CFS)
Nearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 15.423(CFS)
Normal flow depth in pipe = 18.52(In.)

Flow top width inside pipe = 25.07(In.)

Critical Depth = 16.43(In.)

Pipe flow velocity = 5.31(Ft/s)

Travel time through pipe = 0.49 min.

Time of concentration (TC) = 17.65 min.

s e i L e Rl A
Process from Point/Station 203.000 to Point/Station 104.000
*%%% CONFLUENCE OF MAIN STREAMS *%%%

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

Stream flow area = 8.060(Ac.)
Runoff from this stream = 15.423(CFS)
Time of concentration = 17.65 min.
Rainfall intensity = 2.040(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFs) (min) (In/Hr)
1 17.430 16.98 2.079
2 15.423 17.65 2.040
Largest stream flow has longer or shorter time of concentration
Qp = 17.430 + sum of
Qa Th/Ta
15.423 * 0.962 = 14.839
Qp = 32.269

Total of 2 main streams to confluence:

Flow rates before confluence point:
17.430 15.423

Area of streams before confluence:
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PROP100.out
8.780 8.060

Results of confluence:

Total flow rate = 32.269(CFS)

Time of concentration = 16.984 min.

Effective stream area after confluence = 16.840(Ac.)

s L b
Process from Point/Station 104.000 to Point/Station 105.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1453.000(Ft.)
Downstream point/station elevation = 1452.500(Ft.)
Pipe length =  162.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 32.269(CFS)
Nearest computed pipe diameter = 33.00(In.)
Calculated individual pipe flow = 32.269(CFS)
Normal flow depth in pipe = 27.47(In.)

Flow top width inside pipe = 24.65(In.)

Critical Depth = 22.66(In.)

Pipe flow velocity = 6.11(Ft/s)

Travel time through pipe = 0.44 min.

Time of concentration (TC) = 17.43 min.

s s i L e i
Process from Point/Station 105.000 to Point/Station 105.000
#%%% SUBAREA FLOW ADDITION *¥%*%

COMMERCIAL subarea type
Runoff Coefficient = 0.880
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C
Decimal fraction soil group D
RI index for soil(AaMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 17.43 min.

Rainfall intensity = 2.053(In/Hr) for a 100.0 year storm
Subarea runoff = 11.430(cFs) for 6.330(Ac.)

Total runoff = 43.699(CFS) Total area = 23.170(Ac.)

O e L B b
Process from Point/Station 105.000 to Point/Station 106.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1452.500(Ft.)
Downstream point/station elevation = 1451.500(Ft.)
Pipe length =  300.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 43.699(CFSs)
Nearest computed pipe diameter = 36.00(In.)
Calculated individual pipe flow = 43.699(CFS)
Normal flow depth in pipe = 31.31(In.)

Flow top width inside pipe = 24.23(In.)

Critical Depth = 25.85(In.)

Pipe flow velocity = 6.69(Ft/s)

Travel time through pipe = 0.75 min.

Time of concentration (TC) = 18.17 min.

s e s i L e e i A
Process from Point/Station 106.000 to Point/Station 106.000
*¥%% SUBAREA FLOW ADDITION *%¥i¥%

UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.812

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(AamMC 2) = 86.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Time of concentration = 18.17 min.

Rainfall intensity = 2.011(In/Hr) for a 100.0 year storm
Subarea runoff = 1.666(CFs) for 1.020(Ac.)

Total runoff = 45.365(CFS) Total area = 24.190(Ac.)
End of computations, total study area = 24.19 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.138
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Area averaged RI index number = 67.7
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OFFSITEPART110.o0ut
Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2004 version 7.0
Rational Hydrology Study Date: 12/04/17 File:0OFFSITEPART110.out
17-0108 INDIAN & RAMONA
OFFSITE RATIONAL METHOD HYDROLOGY
10-YEAR STORM EVENT
PART 1

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 [ Perris valley ] area used.

10 year storm 10 minute intensity 1.880(In/Hr)

10 year storm 60 minute intensity 0.780(In/Hr)

100 year storm 10 minute intensity 2.690(In/Hr)
100 year storm 60 minute intensity 1.120(In/Hr)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour 1intensity = 0.780(In/Hr)

STope of intensity duration curve = 0.4900

s i e i A
Process from Point/Station 301.000 to Point/Station 302.000
#%%% INITIAL AREA EVALUATION *¥%*%

Initial area flow distance = 807.000(Ft.)
Top (of initial area) elevation = 1467.000(Ft.)

Bottom (of initial area) elevation = 1462.300(Ft.)
Difference in elevation = 4.700(Ft.)

10 e = 0.00582 s(percent)= 0.58

k(0.300)* [(1en%thA3)/(e1evat1on change)]A0.2
In1t1a1 area time of concentration = 12.213 min.
Rainfall intensity = 1.702(In/Hr) for a 10.0 year storm

COMMERCIAL subarea type
Runoff coefficient = 0.877

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(AaMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 6.652(CFS)

Total initial stream area = 4.460(Ac.)

Pervious area fraction = 0.100

i B B b
Process from Point/Station 302.000 to Point/sStation 303.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1455.700(Ft.)
Downstream point/station elevation = 1454.900(Ft.)
Pipe length = 52.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 6.652(CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 6.652(CFS)
Normal flow depth in pipe = 9.84(In.)

Flow top width inside pipe = 14.25(In.)

Critical Depth = 12.46(In.)

Pipe flow velocity = 7.80(Ft/s)

Travel time through pipe = 0.11 min.

Time of concentration (TC) = 12.32 min.
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s i e i A
Process from Point/Station 303.000 to Point/Station 303.000
*%%% CONFLUENCE OF MAIN STREAMS *%¥%

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

Stream flow area = 4.460(Ac.)

Runoff from this stream = 6.652(CFS)
Time of concentration = 12.32 min.
Rainfall intensity = 1.694(In/Hr)

Program is now starting with Main Stream No. 2

s i e i s
Process from Point/Station 304.000 to Point/Station 305.000
#%%% INITIAL AREA EVALUATION *¥%*%

Initial area flow distance = 291.000(Ft.)
Top (of initial area) elevation = 1464.100(Ft.)
Bottom (of initial area) elevation = 1460.500(Ft.)
Difference in elevation = 3.600(Ft. )
10 e = 0.01237 s(percent)=
k(0.300)* [(1en%thA3)/(e1evat1on change)]AO 2
In1t1a1 area time of concentration = 6.985 min.
Rainfall intensity = 2.237(In/Hr) for a 10.0 year storm

COMMERCIAL subarea type
Runoff coefficient = 0.881

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AamMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 0.808(CFs)

Total initial stream area = 0.410(Ac.)

Pervious area fraction = 0.100

e s B B b
Process from Point/Station 305.000 to Point/sStation 303.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1455.700(Ft.)
Downstream point/station elevation = 1454.900(Ft.)
Pipe length =  159.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 0.808(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 0.808(CFS)
Normal flow depth in pipe = 5.21(In.)

Flow top width inside pipe = 8.89(1In.)

Critical Depth = 4.93(In.)

Pipe flow velocity = 3.05(Ft/s)

Travel time through pipe = 0.87 min.

Time of concentration (TC) = 7.85 min.

s i L e i A
Process from Point/Station 303.000 to Point/Station 303.000
*%%% CONFLUENCE OF MAIN STREAMS *%%%

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

Stream flow area = 0.410(Ac.)

Runoff from this stream = 0.808(CFs)
Time of concentration = 7.85 min.

Rainfall intensity = 2.112(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFs) (min) (In/Hr)
1 6.652 12.32 1.694

2 0.808 7.85 2.112
Largest stream flow has longer time of concentration
Qp = 6.652 + sum of

Qb Ia/Ib
0.808 * 0.802 = 0.648

Qp = 7.300

Total of 2 main streams to confluence:
Flow rates before confluence point:
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6.652 0.808
Area of streams before confluence:
4.460 0.410

Results of confluence:

Total flow rate = 7.300(CFS)

Time of concentration = 12.324 min.

Effective stream area after confluence = 4.870(Ac.)

End of computations, total study area = 4.87 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = .0
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OFFSITEPART210.o0ut
Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2004 version 7.0
Rational Hydrology Study Date: 11/30/17 File:0OFFSITEPART210.out
17-0108 INDIAN & RAMONA
OFFSITE RATIONAL METHOD HYDROLOGY
10-YEAR STORM EVENT
OFFSITE PART 2

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 [ Perris valley ] area used.

10 year storm 10 minute intensity 1.880(In/Hr)

10 year storm 60 minute intensity 0.780(In/Hr)

100 year storm 10 minute intensity 2.690(In/Hr)
100 year storm 60 minute intensity 1.120(In/Hr)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour 1intensity = 0.780(In/Hr)

STope of intensity duration curve = 0.4900

s s i L L i A
Process from Point/Station 401.000 to Point/Station 402.000
#%%% INITIAL AREA EVALUATION *¥%*%

Initial area flow distance = 854.000(Ft.)
Top (of initial area) elevation = 1462.200(Ft.)

Bottom (of initial area) elevation = 1458.900(Ft.)
Difference in elevation = 3. 300(Ft )

10 e = 0.00386 s(percent)= 39

k(0.300)* [(1en%thA3)/(e1evat1on change)]AO 2
In1t1a1 area time of concentration = 13.561 min.
Rainfall intensity = 1.616(In/Hr) for a 10.0 year storm

COMMERCIAL subarea type
Runoff cCoefficient = 0.876

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 = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 6.313(CFS)

Total initial stream area = 4.460(Ac.)

Pervious area fraction = 0.100

End of computations, total study area = 4.46 (Ac.)

The following f1gures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = .0
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OFFSITEPART1100.o0ut
Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2004 version 7.0
Rational Hydrology Study Date: 11/30/17 File:0FFSITEPART1100.o0ut
17-0108 INDIAN & RAMONA
OFFSITE RATIONAL METHOD HYDROLOGY
100-YEAR STORM EVENT
PART 1

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

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

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

10 year storm 10 minute intensity 1.880(In/Hr)

10 year storm 60 minute intensity 0.780(In/Hr)

100 year storm 10 minute intensity 2.690(In/Hr)
100 year storm 60 minute intensity 1.120(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour 1intensity = 1.120(In/Hr)

STope of intensity duration curve = 0.4900

s i e i A
Process from Point/Station 301.000 to Point/Station 302.000
#%%% INITIAL AREA EVALUATION *¥%*%

Initial area flow distance = 807.000(Ft.)
Top (of initial area) elevation = 1467.000(Ft.)

Bottom (of initial area) elevation = 1462.300(Ft.)
Difference in elevation = 4.700(Ft.)

10 e = 0.00582 s(percent)= 0.58

k(0.300)* [(1en%thA3)/(e1evat1on change)]A0.2
In1t1a1 area time of concentration = 12.213 min.
Rainfall intensity = 2.443(In/Hr) for a 100.0 year storm

COMMERCIAL subarea type
Runoff coefficient = 0.882

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AaMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 9.614(CFS)

Total initial stream area = 4.460(Ac.)

Pervious area fraction = 0.100

i B B b
Process from Point/Station 302.000 to Point/sStation 303.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1455.700(Ft.)
Downstream point/station elevation = 1454.900(Ft.)
Pipe length = 52.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 9.614(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 9.614(CFS)
Normal flow depth in pipe = 10.90(In.)

Flow top width inside pipe = 17.59(In.)

Critical Depth = 14.36(In.)

Pipe flow velocity = 8.59(Ft/s)

Travel time through pipe = 0.10 min.

Time of concentration (TC) = 12.31 min.

Page 1



OFFSITEPART1100.out

s i e i A
Process from Point/Station 303.000 to Point/Station 303.000
*%%% CONFLUENCE OF MAIN STREAMS *%¥%

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

Stream flow area = 4.460(Ac.)

Runoff from this stream = 9.614(CFS)
Time of concentration = 12.31 min.
Rainfall intensity = 2.433(In/Hr)

Program is now starting with Main Stream No. 2

s i e i s
Process from Point/Station 304.000 to Point/Station 305.000
#%%% INITIAL AREA EVALUATION *¥%*%

Initial area flow distance = 291.000(Ft.)
Top (of initial area) elevation = 1464.100(Ft.)
Bottom (of initial area) elevation = 1460.500(Ft.)
Difference in elevation = 3.600(Ft. )
10 e = 0.01237 s(percent)=
k(0.300)* [(1en%thA3)/(e1evat1on change)]AO 2
In1t1a1 area time of concentration = 6.985 min.
Rainfall intensity = 3.213(In/Hr) for a 100.0 year storm

COMMERCIAL subarea type
Runoff coefficient = 0.886

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AamMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 1.167(CFS)

Total initial stream area = 0.410(Ac.)

Pervious area fraction = 0.100

e s B B b
Process from Point/Station 305.000 to Point/sStation 303.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **%**

Upstream point/station elevation = 1455.700(Ft.)
Downstream point/station elevation = 1454.900(Ft.)
Pipe length =  159.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 1.167(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 1.167(CFS)
Normal flow depth in pipe = 6.79(In.)

Flow top width inside pipe = 7.75(In.)

Critical Depth = 5.96(In.)

Pipe flow velocity = 3.26(Ft/s)

Travel time through pipe = 0.81 min.

Time of concentration (TC) = 7.80 min.

s i L e i A
Process from Point/Station 303.000 to Point/Station 303.000
*%%% CONFLUENCE OF MAIN STREAMS *%%%

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

Stream flow area = 0.410(Ac.)

Runoff from this stream = 1.167(CFs)
Time of concentration = 7.80 min.

Rainfall intensity = 3.044(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFs) (min) (In/Hr)
1 9.614 12.31 2.433

2 1.167 7.80 3.044
Largest stream flow has longer time of concentration
Qp = 9.614 + sum of

Qb Ia/Ib
1.167 * 0.799 = 0.933

Qp = 10.547

Total of 2 main streams to confluence:
Flow rates before confluence point:
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9.614 1.167
Area of streams before confluence:
4.460 0.410

Results of confluence:

Total flow rate = 10.547(CFs)

Time of concentration = 12.314 min.

Effective stream area after confluence = 4.870(Ac.)

End of computations, total study area = 4.87 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = .0
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OFFSITEPART2100.o0ut
Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2004 version 7.0
Rational Hydrology Study Date: 11/30/17 File:0FFSITEPART2100.o0out
17-0108 INDIAN & RAMONA
OFFSITE RATIONAL METHOD HYDROLOGY
100-YEAR STORM EVENT
OFFSITE PART 2

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

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

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

10 year storm 10 minute intensity 1.880(In/Hr)

10 year storm 60 minute intensity 0.780(In/Hr)

100 year storm 10 minute intensity 2.690(In/Hr)
100 year storm 60 minute intensity 1.120(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour 1intensity = 1.120(In/Hr)

STope of intensity duration curve = 0.4900

s s i L L i A
Process from Point/Station 401.000 to Point/Station 402.000
#%%% INITIAL AREA EVALUATION *¥%*%

Initial area flow distance = 854.000(Ft.)
Top (of initial area) elevation = 1462.200(Ft.)

Bottom (of initial area) elevation = 1458.900(Ft.)

Difference in elevation = 3. 300(Ft )

10 e = 0.00386 s(percent)= 39

k(0.300)* [(1en%thA3)/(e1evat1on change)]AO 2
In1t1a1 area time of concentration = 13.561 min.
Rainfall intensity = 2.321(In/Hr) for a 100.0 year storm

COMMERCIAL subarea type
Runoff coefficient = 0.882

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 69.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 9.126(CFS)

Total initial stream area = 4.460(Ac.)

Pervious area fraction = 0.100

End of computations, total study area = 4.46 (Ac.)

The following f1gures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = .0
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Project Name:
WO:
Date:

Indian & Ramona

17-0108
11/28/2017
UNIT HYDROGRAPH INPUT DATA - Area A
EXISTING DEVELOPED
TOTAL AREA 24.20 24.20
L (ft) 1278.00 2359.00
Lc (ft) 711.00 639.00
DIFFERENCE IN ELEV. (ft) 7.30 14.00
AVERAGE "N" 0.035 0.015
LOW LOSS RATE 0.9 0.18
Soil Type| 0.16,80.84 C 0.16,B0.84 C
AMC Factor 1 1
AREA (ac) 24.20 24.20
% IMPERVIOUS 0.00 0.90
RI 84.70 66.90
Assumptions undeveloped & commercial
poor landscape
Period Interval 5-min 5-min
2-yr 1-hr 0.50 i
2-yr 3-hr 0.80 i
2-yr 6-hr 1.00 i
2-yr 24-hr 1.80 i
100-yr 1-hr 1.25 i
100-yr 3-hr 1.90 i
100-yr 6-hr 2.50 in
100-yr 24-hr 4.50 in




IDI Gazeley Appendix A —Hydrologic Analysis
Drainage Study — December 2017 Indian & Ramona Distribution Center

EXISTING CONDITION
100-YEAR, 1-HOUR UNIT HYDROGRAPH
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EXIST1100.o0ut
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, version 8.1
Study date 12/04/17 File: EXIST1100.out

B

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

Program License Serial Number 4010

“English (in-1b) Input units used
English Rainfall Data (Inches) Input values Used

English Units used in output format

17-0108 INDIAN & RAMONA
UNIT HYDROGRAPH HYDROLOGY
EXISTING CONDITION
12/4/17 m3s

Drainage Area = 24.20(Ac.) = 0.038 sqg. Mmi.
Drainage Area for Depth-Area Areal Adjustment = 24.20(Ac.) = 0.038 sq.
Length along longest watercourse = 1278.00(Ft.)
Length along Tongest watercourse measured to centroid = 711.00(Ft.)
Length along longest watercourse = 0.242 mi.
Length along longest watercourse measured to centroid = 0.135 Mi.
Difference in elevation = 7.30(Ft.)
STope along watercourse = 30.1596 Ft./Mmi.
Average Manning's 'N' = 0.035
Lag time = 0.120 Hr.
Lag time = 7.18 Min.
25% of lag time = 1.80 Min.
40% of lag time = 2.87 Min.
Unit time = 5.00 Min.
puration of storm = 1 Hour(s)
User Entered Base Flow = 0.00(CFs)
2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 0.50 12.10
100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 1.25 30.25
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 0.500(In)
Area Averaged 100-Year Rainfall = 1.250(In)
Point rain (area averaged) = 1.250(In)
Areal adjustment factor = . %
Adjusted average point rain = 1.250(In)
Sub-Area Data:
Area(Ac.) Runoff Index Impervious %

24.200 84.70 0.
Total Area Entered = 24.20(Ac.)
RI RI  Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (bec.) (In/Hr)
84.7 84.7 0.190 0.000 0.190 1.000 0.190
sum (F) = 0.190

Area averaged_mean soil loss (F) (In/Hr) = 0.190
Minimum soil Tloss rate ((In/Hr)) = 0.095
(for 24 hour storm duration)
Soil Tow loss rate (decimal) = 0.900

Mi.
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Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

Chrs) Graph % (CFs)
1 0.083 69.605 10.524 2.567
2 0.167 139.210 39.896 9.730
3 0.250 208.815 23.287 5.679
4 0.333 278.420 9.046 2.206
5 0.417 348.025 5.500 1.341
6 0.500 417.630 3.664 0.894
7 0.583 487.235 2.441 0.595
8 0.667 556.839 1.916 0.467
9 0.750 626.444 1.355 0.331
10 0.833 696.049 0.967 0.236
11 0.917 765.654 0.712 0.174
12 1.000 835.259 0.691 0.169
Sum = 100.000 Sum= 24.389

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 4.20 0.630 0.190 ( 0.567) 0.439
2 0.17 4.30 0.645 0.190 ( 0.580) 0.454
3 0.25 5.00 0.750 0.190 ( 0.675) 0.559
4 0.33 5.00 0.750 0.190 ( 0.675) 0.559
5 0.42 5.80 0.870 0.190 ( 0.783) 0.679
6 0.50 6.50 0.975 0.190 ( 0.877) 0.784
7 0.58 7.40 1.110 0.190 ( 0.999) 0.919
8 0.67 8.60 1.290 0.190 ( 1.161) 1.099
9 0.75 12.30 1.845 0.190 ( 1.660) 1.654
10 0.83 29.10 4.364 0.190 ( 3.928) 4.174
11 0.92 6.80 1.020 0.190 ( 0.918) 0.829
12 1.00 5.00 0.750 0.190 ( 0.675) 0.559
(Loss Rate Not Used)
sum = 100.0 sum = 12.7
Flood volume = Effective rainfall 1.06(In)
times area 24.2(Ac)/[(n)/(Ft.)] = 2.1(Ac.Ft)
Total soil Tloss = 0.19(1n)
Total soil Toss = 0.384(Ac.Ft)
Total rainfall = 1.25(In)
Flood volume = 93055.8 Cubic Feet
Total soil Toss = 16727.6 Cubic Feet
peak flow rate of this hydrograph = 57.558(CFS)
B
1-HOUR STORWM
Runoff Hydrograph
Hydrograph in 5 Minute intervals ((CFS))
Time(h+m) volume Ac.Ft Q(CFs) O 15.0 30.0 45.0 60.0
0+ 5 0.0078 1.13 Q
0+10 0.0453 5.45 VvV Q
0+15 0.1028 8.36 |v Q
0+20 0.1747 10.44 vV Q
0+25 0.2571 11.96 vV Q
0+30 0.3538 14.04 vV Q
0+35 0.4675 16.51 vV |Q
0+40 0.6015 19.46 vQ
0+45 0.7669 24.01 vV Q
0+50 1.0259 37.61 \% Q
0+55 1.4223 57.56 \Y Q
1+ 0 1.7007 40.43 Q Vv
1+ 5 1.8661 24.02 Q \Y
1+10 1.9611 13.79 Q \"
1+15 2.0181 8.28 Q \"
1+20 2.0566 5.58 Q \%
1+25 2.0844 4.04 Q \"
1+30 2.1040 2.84 Q \"
1+35 2.1177 1.99 Q \"
1+40 2.1272 1.38 Q \"
1+45 2.1340 0.98 Q \"
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1+50 2.1356 0.24 Q | | |
1+55 2.1363 0.09 Qq | | |
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EXISTING CONDITION
100-YEAR, 3-HOUR UNIT HYDROGRAPH
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EXIST3100.o0ut
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, version 8.1
Study date 12/04/17 File: EXIST3100.out

B

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

Program License Serial Number 4010

English (in-1b) Input Units Used
English Rainfall pata (Inches) Input values Used

English Units used in output format

17-0108 INDIAN & RAMONA
UNIT HYDROGRAPH HYDROLOGY
EXISTING CONDITION
12/4/17 m3s

Drainage Area = 24.20(Ac.) = 0.038 sqg. Mmi.
Drainage Area for Depth-Area Areal Adjustment = 24.20(Ac.) = 0.038 sq.
Length along longest watercourse = 1278.00(Ft.)
Length along Tongest watercourse measured to centroid = 711.00(Ft.)
Length along longest watercourse = 0.242 mi.
Length along longest watercourse measured to centroid = 0.135 Mi.
Difference in elevation = 7.30(Ft.)
STope along watercourse = 30.1596 Ft./Mmi.
Average Manning's 'N' = 0.035
Lag time = 0.120 Hr.
Lag time = 7.18 Min.
25% of lag time = 1.80 Min.
40% of lag time = 2.87 Min.
Unit time = 5.00 Min.
puration of storm = 3 Hour(s)
User Entered Base Flow = 0.00(CFs)
2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 0.80 19.36
100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 1.90 45.98
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 0.800(In)
Area Averaged 100-Year Rainfall = 1.900(In)
Point rain (area averaged) = 1.900(In)
Areal adjustment factor =  99. %
Adjusted average point rain = 1.900(In)
Sub-Area Data:
Area(Ac.) Runoff Index Impervious %

24.200 84.70 0.
Total Area Entered = 24.20(Ac.)
RI RI  Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (bec.) (In/Hr)
84.7 84.7 0.190 0.000 0.190 1.000 0.190
sum (F) = 0.190

Area averaged_mean soil loss (F) (In/Hr) = 0.190
Minimum soil Tloss rate ((In/Hr)) = 0.095
(for 24 hour storm duration)
Soil Tow loss rate (decimal) = 0.900

Unit Hydrograph
Page 1

Mi.
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VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

Chrs) Graph % (CFs)
1 0.083 69.605 10.524 2.567
2 0.167 139.210 39.896 9.730
3 0.250 208.815 23.287 5.679
4 0.333 278.420 9.046 2.206
5 0.417 348.025 5.500 1.341
6 0.500 417.630 3.664 0.894
7 0.583 487.235 2.441 0.595
8 0.667 556.839 1.916 0.467
9 0.750 626.444 1.355 0.331
10 0.833 696.049 0.967 0.236
11 0.917 765.654 0.712 0.174
12 1.000 835.259 0.691 0.169
Sum = 100.000 Sum= 24.389

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 1.30 0.296 0.190 ( 0.267) 0.106
2 0.17 1.30 0.296 0.190 0.267) 0.106
3 0.25 1.10 0.251 0.190 ( 0.226) 0.060
4 0.33 1.50 0.342 0.190 ( 0.308) 0.152
5 0.42 1.50 0.342 0.190 ( 0.308) 0.152
6 0.50 1.80 0.410 0.190 ( 0.369) 0.220
7 0.58 1.50 0.342 0.190 ( 0.308) 0.152
8 0.67 1.80 0.410 0.190 ( 0.369) 0.220
9 0.75 1.80 0.410 0.190 ( 0.369) 0.220
10 0.83 1.50 0.342 0.190 ( 0.308) 0.152
11 0.92 1.60 0.365 0.190 ( 0.328) 0.174
12 1.00 1.80 0.410 0.190 ( 0.369) 0.220
13 1.08 2.20 0.502 0.190 ( 0.451) 0.311
14 1.17 2.20 0.502 0.190 ( 0.451) 0.311
15 1.25 2.20 0.502 0.190 ( 0.451) 0.311
16 1.33 2.00 0.456 0.190 ( 0.410) 0.266
17 1.42 2.60 0.593 0.190 ( 0.533) 0.402
18 1.50 2.70 0.616 0.190 ( 0.554) 0.425
19 1.58 2.40 0.547 0.190 ( 0.492) 0.357
20 1.67 2.70 0.616 0.190 ( 0.554) 0.425
21 1.75 3.30 0.752 0.190 ( 0.677) 0.562
22 1.83 3.10 0.707 0.190 ( 0.636) 0.516
23 1.92 2.90 0.661 0.190 ( 0.595) 0.471
24 2.00 3.00 0.684 0.190 ( 0.616) 0.494
25 2.08 3.10 0.707 0.190 ( 0.636) 0.516
26 2.17 4.20 0.957 0.190 ( 0.862) 0.767
27 2.25 5.00 1.140 0.190 ( 1.026) 0.949
28  2.33 3.50 0.798 0.190 ( 0.718) 0.607
29  2.42 6.80 1.550 0.190 ( 1.395) 1.360
30 2.50 7.30 1.664 0.190 ( 1.498) 1.474
31 2.58 8.20 1.869 0.190 ( 1.682) 1.679
32 2.67 5.90 1.345 0.190 ( 1.211) 1.155
33 2.75 2.00 0.456 0.190 ( 0.410) 0.266
34 2.83 1.80 0.410 0.190 ( 0.369) 0.220
35 2.92 1.80 0.410 0.190 ( 0.369) 0.220
36 3.00 0.60 0.137 ( 0.190) 0.123 0.014
(Loss Rate Not Used)
sum = 100.0 sum = 16.0
Flood volume = Effective rainfall 1.33(In)
times area 24.2(Ac)/[(n)/(Ft.)] = 2.7(Ac.Ft)
Total soil Tloss = 0.57(In)
Total soil loss = 1.141(Ac.Ft)
Total rainfall = 1.90(In)
Flood volume = 117199.6 Cubic Feet
Total soil Toss = 49690.1 Cubic Feet
peak flow rate of this hydrograph = 33.508(CFS)

B T o o T B T o T o o B L o o o S B
3-HOUR STORWM
Runoff Hydrograph

Time(h+m) volume Ac.Ft Q(CFs) O 10.0 20.0 30.0 40.0
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0+ 5 0.0019 0.27 Q

0+10 0.0109 1.30 vQ

0+15 0.0232 1.79 vQ

0+20 0.0357 1.81 vQ

0+25 0.0534 2.58 v Q

0+30 0.0760 3.27 |v Q

0+35 0.1033 3.96 |v Q

0+40 0.1308 3.99 |vaQ

0+45 0.1619 4.51 vV Q

0+50 0.1944 4.72 VvV Q

0+55 0.2239 4.28 vQ

1+ 0 0.2538 4.34 vQ

1+ 5 0.2887 5.06 vQ

1+10 0.3314 6.21 vV Q

1+15 0.3785 6.84 vQ

1+20 0.4266 6.98 Q

1+25 0.4752 7.05 Q

1+30 0.5322 8.28 vQ

1+35 0.5947 9.08 vQ

1+40 0.6568 9.01 Q

1+45 0.7247 9.87 Qv

1+50 0.8038 11.48 Q

1+55 0.8854 11.86 Qv

2+ 0 0.9655 11.62 Q VvV

2+ 5 1.0467 11.79 Q Vv

2+10 1.1348 12.79 Q Vv

2+15 1.2442 15.89 Q VvV

2+20 1.3704 18.32 Qv

2+25 1.4983 18.57 Q| vV

2+30 1.6705 25.01 vQ

2+35 1.8818 30.67 vV Q

2+40 2.1126 33.51 vV Q

2+45 2.3086 28.46 Q \%

2+50 2.4323 17.96 Q \Y%
2+55 2.5156 12.10 Q \Y%
3+ 0 2.5791 9.22 Q \Y%
3+ 5 2.6193 5.83 Q \Y%
3+10 2.6444 3.64 Q \Y%
3+15 2.6613 2.46 Q \Y%
3+20 2.6733 1.73 |Q \Y%
3+25 2.6812 1.15 |Q \Y%
3+30 2.6862 0.73 Q \Y%
3+35 2.6887 0.37 Q \Y%
3+40 2.6897 0.14 Q \Y%
3+45 2.6902 0.08 Q \Y%
3+50 2.6905 0.04 Q \Y%
3455 2.6905 0.00 Q \%
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EXISTING CONDITION
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EXIST6100.0ut
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, version 8.1
Study date 12/04/17 File: EXIST6100.out

B

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

Program License Serial Number 4010

English (in-1b) Input Units Used
English Rainfall pata (Inches) Input values Used

English Units used in output format

17-0108 INDIAN & RAMONA
UNIT HYDROGRAPH HYDROLOGY
EXISTING CONDITION
12/4/17 m3s

Drainage Area = 24.20(Ac.) = 0.038 sqg. Mmi.
Drainage Area for Depth-Area Areal Adjustment = 24.20(Ac.) = 0.038 sq.
Length along longest watercourse = 1278.00(Ft.)
Length along Tongest watercourse measured to centroid = 711.00(Ft.)
Length along longest watercourse = 0.242 mi.
Length along longest watercourse measured to centroid = 0.135 Mi.
Difference in elevation = 7.30(Ft.)
STope along watercourse = 30.1596 Ft./Mmi.
Average Manning's 'N' = 0.035
Lag time = 0.120 Hr.
Lag time = 7.18 Min.
25% of lag time = 1.80 Min.
40% of lag time = 2.87 Min.
Unit time = 5.00 Min.
puration of storm = 6 Hour(s)
User Entered Base Flow = 0.00(CFs)
2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 1.00 24.20
100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 2.50 60.50
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 1.000(zIn)
Area Averaged 100-Year Rainfall = 2.500(In)
Point rain (area averaged) = 2.500(In)
Areal adjustment factor =  99. %
Adjusted average point rain = 2.500(In)
Sub-Area Data:
Area(Ac.) Runoff Index Impervious %

24.200 84.70 0.
Total Area Entered = 24.20(Ac.)
RI RI  Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (bec.) (In/Hr)
84.7 84.7 0.190 0.000 0.190 1.000 0.190
sum (F) = 0.190

Area averaged_mean soil loss (F) (In/Hr) = 0.190
Minimum soil Tloss rate ((In/Hr)) = 0.095
(for 24 hour storm duration)
Soil Tow loss rate (decimal) = 0.900

Unit Hydrograph
Page 1

Mi.
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VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

Chrs) Graph % (CFs)
1 0.083 69.605 10.524 2.567
2 0.167 139.210 39.896 9.730
3 0.250 208.815 23.287 5.679
4 0.333 278.420 9.046 2.206
5 0.417 348.025 5.500 1.341
6 0.500 417.630 3.664 0.894
7 0.583 487.235 2.441 0.595
8 0.667 556.839 1.916 0.467
9 0.750 626.444 1.355 0.331
10 0.833 696.049 0.967 0.236
11 0.917 765.654 0.712 0.174
12 1.000 835.259 0.691 0.169
Sum = 100.000 Sum= 24.389

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 .50 0.150 ( 0.190) 0.135 0.015
2 0.17 0.60 0.180 ( 0.190) 0.162 0.018
3 0.25 0.60 0.180 ( 0.190) 0.162 0.018
4 0.33 0.60 0.180 ( 0.190) 0.162 0.018
5 0.42 0.60 0.180 ( 0.190) 0.162 0.018
6 0.50 0.70 0.210 ( 0.190) 0.189 0.021
7 0.58 0.70 0.210 ( 0.190) 0.189 0.021
8 0.67 0.70 0.210 ( 0.190) 0.189 0.021
9 0.75 0.70 0.210 ( 0.190) 0.189 0.021
10 0.83 0.70 0.210 ( 0.190) 0.189 0.021
11 0.92 0.70 0.210 ( 0.190) 0.189 0.021
12 1.00 0.80 0.240 0.190 ( 0.216) 0.050
13 1.08 0.80 0.240 0.190 ( 0.216) 0.050
14 1.17 0.80 0.240 0.190 ( 0.216) 0.050
15 1.25 0.80 0.240 0.190 ( 0.216) 0.050
16 1.33 0.80 0.240 0.190 ( 0.216) 0.050
17 1.42 0.80 0.240 0.190 ( 0.216) 0.050
18 1.50 0.80 0.240 0.190 ( 0.216) 0.050
19 1.58 0.80 0.240 0.190 ( 0.216) 0.050
20 1.67 0.80 0.240 0.190 ( 0.216) 0.050
21 1.75 0.80 0.240 0.190 ( 0.216) 0.050
22 1.83 0.80 0.240 0.190 ( 0.216) 0.050
23 1.92 0.80 0.240 0.190 ( 0.216) 0.050
24 2.00 0.90 0.270 0.190 ( 0.243) 0.080
25 2.08 0.80 0.240 0.190 ( 0.216) 0.050
26 2.17 0.90 0.270 0.190 ( 0.243) 0.080
27  2.25 0.90 0.270 0.190 ( 0.243) 0.080
28 2.33 0.90 0.270 0.190 ( 0.243) 0.080
29  2.42 0.90 0.270 0.190 ( 0.243) 0.080
30 2.50 0.90 0.270 0.190 ( 0.243) 0.080
31  2.58 0.90 0.270 0.190 ( 0.243) 0.080
32 2.67 0.90 0.270 0.190 ( 0.243) 0.080
33 2.75 1.00 0.300 0.190 ( 0.270) 0.110
34 2.83 1.00 0.300 0.190 ( 0.270) 0.110
35 2.92 1.00 0.300 0.190 ( 0.270) 0.110
36 3.00 1.00 0.300 0.190 ( 0.270) 0.110
37 3.08 1.00 0.300 0.190 ( 0.270) 0.110
38 3.17 1.10 0.330 0.190 ( 0.297) 0.140
39 3.25 1.10 0.330 0.190 ( 0.297) 0.140
40 3.33 1.10 0.330 0.190 ( 0.297) 0.140
41 3.42 1.20 0.360 0.190 ( 0.324) 0.170
42 3.50 1.30 0.390 0.190 ( 0.351) 0.200
43 3.58 1.40 0.420 0.190 ( 0.378) 0.230
44 3.67 1.40 0.420 0.190 ( 0.378) 0.230
45 3.75 1.50 0.450 0.190 ( 0.405) 0.260
46 3.83 1.50 0.450 0.190 ( 0.405) 0.260
47 3.92 1.60 0.480 0.190 ( 0.432) 0.290
48 4.00 1.60 0.480 0.190 ( 0.432) 0.290
49  4.08 1.70 0.510 0.190 ( 0.459) 0.320
50 4.17 1.80 0.540 0.190 ( 0.486) 0.350
51 4.25 1.90 0.570 0.190 ( 0.513) 0.380
52 4.33 2.00 0.600 0.190 ( 0.540) 0.410
53  4.42 2.10 0.630 0.190 ( 0.567) 0.440
54 4.50 2.10 0.630 0.190 ( 0.567) 0.440
55 4.58 2.20 0.660 0.190 ( 0.594) 0.470
56 4.67 2.30 0.690 0.190 ( 0.621) 0.500
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Drainage Study — December 2017 Indian & Ramona Distribution Center

EXISTING CONDITION
100-YEAR, 24-HOUR UNIT HYDROGRAPH
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EXIST24100.0ut
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, version 8.1
Study date 11/29/17 File: EXIST24100.out

B

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

Program License Serial Number 4010

English (in-1b) Input Units Used
English Rainfall pata (Inches) Input values Used

English Units used in output format

17-0108 INDIAN & RAMONA
UNIT HYDROGRAPH HYDROLOGY
EXISTING CONDITION
11/29/17 m3s

Drainage Area = 24.20(Ac.) = 0.038 sqg. Mmi.
Drainage Area for Depth-Area Areal Adjustment = 24.20(Ac.) = 0.038 sq.
Length along longest watercourse = 1278.00(Ft.)
Length along Tongest watercourse measured to centroid = 711.00(Ft.)
Length along longest watercourse = 0.242 mi.
Length along longest watercourse measured to centroid = 0.135 Mi.
Difference in elevation = 7.30(Ft.)
STope along watercourse = 30.1596 Ft./Mmi.
Average Manning's 'N' = 0.030
Lag time = 0.103 Hr.
Lag time = 6.16 Min.
25% of lag time = 1.54 Min.
40% of lag time = 2.46 Min.
Unit time = 5.00 Min.
puration of storm = 24 Hour(s)
User Entered Base Flow = 0.00(CFs)
2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 1.80 43.56
100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 2.50 60.50
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 1.800(zIn)
Area Averaged 100-Year Rainfall = 2.500(In)
Point rain (area averaged) = 2.500(In)
Areal adjustment factor = 100. %
Adjusted average point rain = 2.500(In)
Sub-Area Data:
Area(Ac.) Runoff Index Impervious %

24.200 84.70 0.
Total Area Entered = 24.20(Ac.)
RI RI  Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (bec.) (In/Hr)
84.7 84.7 0.190 0.000 0.190 1.000 0.190
sum (F) = 0.190

Area averaged_mean soil loss (F) (In/Hr) = 0.190
Minimum soil Tloss rate ((In/Hr)) = 0.095
(for 24 hour storm duration)
Soil Tow loss rate (decimal) = 0.900

Unit Hydrograph
Page 1

Mi.
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VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

Chrs) Graph % (CFs)
1 0.083 81.206 13.638 3.326
2 0.167 162.412 44 .823 10.932
3 0.250 243.617 19.592 4.778
4 0.333 324.823 8.166 1.992
5 0.417 406.029 4.895 1.194
6 0.500 487.235 3.062 0.747
7 0.583 568.440 2.221 0.542
8 0.667 649.646 1.506 0.367
9 0.750 730.852 1.000 0.244
10 0.833 812.058 1.098 0.268
Sum = 100.000 Sum= 24.389

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 0.020 ( 0.338) 0.018 0.002
2 0.17 0.07 0.020 ( 0.336) 0.018 0.002
3 0.25 0.07 0.020 ( 0.335) 0.018 0.002
4 0.33 0.10 0.030 ( 0.334) 0.027 0.003
5 0.42 0.10 0.030 ( 0.332) 0.027 0.003
6 0.50 0.10 0.030 ( 0.331) 0.027 0.003
7 0.58 0.10 0.030 ( 0.330) 0.027 0.003
8 0.67 0.10 0.030 ( 0.328) 0.027 0.003
9 0.75 0.10 0.030 ( 0.327) 0.027 0.003
10 0.83 0.13 0.040 ( 0.326) 0.036 0.004
11 0.92 0.13 0.040 ( 0.325) 0.036 0.004
12 1.00 0.13 0.040 ( 0.323) 0.036 0.004
13 1.08 0.10 0.030 ( 0.322) 0.027 0.003
14 1.17 0.10 0.030 ( 0.321) 0.027 0.003
15 1.25 0.10 0.030 ( 0.320) 0.027 0.003
16 1.33 0.10 0.030 ( 0.318) 0.027 0.003
17 1.42 0.10 0.030 ( 0.317) 0.027 0.003
18 1.50 0.10 0.030 ( 0.316) 0.027 0.003
19 1.58 0.10 0.030 ( 0.314) 0.027 0.003
20 1.67 0.10 0.030 ( 0.313) 0.027 0.003
21 1.75 0.10 0.030 ( 0.312) 0.027 0.003
22 1.83 0.13 0.040 ( 0.311) 0.036 0.004
23 1.92 0.13 0.040 ( 0.309) 0.036 0.004
24 2.00 0.13 0.040 ( 0.308) 0.036 0.004
25 2.08 0.13 0.040 ( 0.307) 0.036 0.004
26 2.17 0.13 0.040 ( 0.306) 0.036 0.004
27  2.25 0.13 0.040 ( 0.304) 0.036 0.004
28  2.33 0.13 0.040 ( 0.303) 0.036 0.004
29  2.42 0.13 0.040 ( 0.302) 0.036 0.004
30 2.50 0.13 0.040 ( 0.301) 0.036 0.004
31 2.58 0.17 0.050 ( 0.300) 0.045 0.005
32 2.67 0.17 0.050 ( 0.298) 0.045 0.005
33 2.75 0.17 0.050 ( 0.297) 0.045 0.005
34 2.83 0.17 0.050 ( 0.296) 0.045 0.005
35 2.92 0.17 0.050 ( 0.295) 0.045 0.005
36 3.00 0.17 0.050 ( 0.293) 0.045 0.005
37 3.08 0.17 0.050 ( 0.292) 0.045 0.005
38 3.17 0.17 0.050 ( 0.291) 0.045 0.005
39 3.25 0.17 0.050 ( 0.290) 0.045 0.005
40 3.33 0.17 0.050 ( 0.289) 0.045 0.005
41 3.42 0.17 0.050 ( 0.287) 0.045 0.005
42 3.50 0.17 0.050 ( 0.286) 0.045 0.005
43 3.58 0.17 0.050 ( 0.285) 0.045 0.005
44 3.67 0.17 0.050 ( 0.284) 0.045 0.005
45 3.75 0.17 0.050 ( 0.283) 0.045 0.005
46 3.83 0.20 0.060 ( 0.281) 0.054 0.006
47 3.92 0.20 0.060 ( 0.280) 0.054 0.006
48 4.00 0.20 0.060 ( 0.279) 0.054 0.006
49  4.08 0.20 0.060 ( 0.278) 0.054 0.006
50 4.17 0.20 0.060 ( 0.277) 0.054 0.006
51 4.25 0.20 0.060 ( 0.275) 0.054 0.006
52 4.33 0.23 0.070 ( 0.274) 0.063 0.007
53  4.42 0.23 0.070 ( 0.273) 0.063 0.007
54 4.50 0.23 0.070 ( 0.272) 0.063 0.007
55 4.58 0.23 0.070 ( 0.271) 0.063 0.007
56 4.67 0.23 0.070 ( 0.270) 0.063 0.007
57 4.75 0.23 0.070 ( 0.268) 0.063 0.007
58 4.83 0.27 0.080 ( 0.267) 0.072 0.008
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.92 0.07 0.020 ( 0.117)
00 0.07 0.020 ( 0.117) 0.018
.08 0.10 0.030 ( 0.116) 0.027
.17 0.10 0.030 ( 0.116) 0.027
.25 0.10 0.030 ( 0.115) 0.027
33 0.13 0.040 ( 0.115) 0.036
.42 0.13 0.040 ( 0.114) 0.036
50 0.13 0.040 ( 0.114) 0.036
58 0.10 0.030 ( 0.113) 0.027
.67 0.10 0.030 ( 0.113) 0.027
.75 0.10 0.030 ( 0.112) 0.027
.83 0.07 0.020 ( 0.112) 0.018
.92 0.07 0.020 ( 0.111) 0.018
00 0.07 0.020 ( 0.111) 0.018
.08 0.10 0.030 ( 0.110) 0.027
.17 0.10 0.030 ( 0.110) 0.027
.25 0.10 0.030 ( 0.109) 0.027
33 0.10 0.030 ( 0.109) 0.027
.42 0.10 0.030 ( 0.108) 0.027
50 0.10 0.030 ( 0.108) 0.027
58 0.10 0.030 ( 0.107) 0.027
.67 0.10 0.030 ( 0.107) 0.027
.75 0.10 0.030 ( 0.106) 0.027
.83 0.07 0.020 ( 0.106) 0.018
.92 0.07 0.020 ( 0.106) 0.018
.00 0.07 0.020 ( 0.105) 0.018
.08 0.10 0.030 ( 0.105) 0.027
.17 0.10 0.030 ( 0.104) 0.027
.25 0.10 0.030 ( 0.104) 0.027
.33 0.07 0.020 ( 0.103) 0.018
.42 0.07 0.020 ( 0.103) 0.018
.50 0.07 0.020 ( 0.103) 0.018
.58 0.10 0.030 ( 0.102) 0.027
.67 0.10 0.030 ( 0.102) 0.027
.75 0.10 0.030 ( 0.102) 0.027
.83 0.07 0.020 ( 0.101) 0.018
.92 0.07 0.020 ( 0.101D) 0.018
.00 0.07 0.020 ( 0.101) 0.018
.08 0.10 0.030 ( 0.100) 0.027
.17 0.10 0.030 ( 0.100) 0.027
.25 0.10 0.030 ( 0.100) 0.027
.33 0.07 0.020 ( 0.099) 0.018
.42 0.07 0.020 ( 0.099) 0.018
.50 0.07 0.020 ( 0.099) 0.018
.58 0.07 0.020 ( 0.098) 0.018
.67 0.07 0.020 ( 0.098) 0.018
.75 0.07 0.020 ( 0.098) 0.018
.83 0.07 0.020 ( 0.098) 0.018
.92 0.07 0.020 ( 0.097) 0.018
00 0.07 0.020 ( 0.097) 0.018
.08 0.07 0.020 ( 0.097) 0.018
.17 0.07 0.020 ( 0.097) 0.018
.25 0.07 0.020 ( 0.096) 0.018
33 0.07 0.020 ( 0.096) 0.018
.42 0.07 0.020 ( 0.096) 0.018
50 0.07 0.020 ( 0.096) 0.018
58 0.07 0.020 ( 0.096) 0.018
.67 0.07 0.020 ( 0.096) 0.018
.75 0.07 0.020 ( 0.095) 0.018
.83 0.07 0.020 ( 0.095) 0.018
.92 0.07 0.020 ( 0.095) 0.018
.00 0.07 0.020 ( 0.095) 0.018
(Loss Rate Not Used)
= 100.0 sum = 6.
Flood volume = Effective rainfall 0.54(In)
times area 24.2(Ac)/[(n)/(Ft.)] = 1.1(Ac.Ft)
Total soil Tloss = 1.96(In)
Total soil Toss = 3.948(Ac.Ft)
Total rainfall = 2.50(In)
Flood volume = 47629.7 Cubic Feet
Total soil Toss = 171974.9 Cubic Feet
peak flow rate of this hydrograph = 4.205(CFs)
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21+10 1.0800 0.07 Qq
21+15 1.0804 0.07 Q
21+20 1.0809 0.07 Qq
21+25 1.0813 0.06 Q
21+30 1.0817 0.05 Qq
21+35 1.0820 0.05 Qq
21+40 1.0825 0.06 Q
21+45 1.0830 0.07 Qq
21+50 1.0834 0.07 Q
21+55 1.0838 0.06 Q
22+ 0 1.0842 0.05 Qq
22+ 5 1.0846 0.05 Qq
22+10 1.0850 0.06 Q
22+15 1.0855 0.07 Qq
22+20 1.0859 0.07 Qq
22+25 1.0863 0.06 Q
22430 1.0867 0.05 Qq
22435 1.0871 0.05 Qq
22+40 1.0874 0.05 Qq
22+45 1.0878 0.05 Qq
22+50 1.0881 0.05 Qq
22+55 1.0884 0.05 Qq
23+ 0 1.0888 0.05 Qq
23+ 5 1.0891 0.05 Qq
23+10 1.0894 0.05 Qq
23+15 1.0898 0.05 Qq
23420 1.0901 0.05 Qq
23425 1.0905 0.05 Qq
23430 1.0908 0.05 Qq
23435 1.0911 0.05 Q
23+40 1.0915 0.05 Qq
23+45 1.0918 0.05 Qq
23450 1.0921 0.05 Q
23455 1.0925 0.05 Qq
24+ 0 1.0928 0.05 Qq
24+ 5 1.0931 0.04 Q
24+10 1.0932 0.02 Q
24+15 1.0933 0.01 q
24+20 1.0934 0.01 Q
24+25 1.0934 0.00 Qq
24430 1.0934 0.00 Qq
24435 1.0934 0.00 Qq
24+40 1.0934 0.00 q
24+45 1.0934 0.00 q
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PROP1100.out
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, version 8.1
Study date 12/04/17 File: PROP1100.out

B

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

Program License Serial Number 4010

“English (in-1b) Input units used
English Rainfall Data (Inches) Input values Used

English Units used in output format

17-0108 INDIAN & RAMONA
UNIT HYDROGRAPH HYDROLOGY
PROPOSED CONDITION
12/4/17 m3s

Drainage Area = 24.20(Ac.) = 0.038 sqg. Mmi.
Drainage Area for Depth-Area Areal Adjustment = 24.20(Ac.) = 0.038 sq.
Length along longest watercourse = 2359.00(Ft.)
Length along Tongest watercourse measured to centroid = 639.00(Ft.)
Length along longest watercourse = 0.447 mi.
Length along longest watercourse measured to centroid = 0.121 mi.
Difference in elevation = 14.00(Ft.)
STope along watercourse = 31.3353 Ft./Mi.
Average Manning's 'N' = 0.015
Lag time = 0.062 Hr.
Lag time = 3.70 ™in.
25% of lag time = 0.93 Min.
40% of lag time = 1.48 Min.
Unit time = 5.00 Min.
puration of storm = 1 Hour(s)
User Entered Base Flow = 0.00(CFs)
2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 0.50 12.10
100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 1.25 30.25
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 0.500(In)
Area Averaged 100-Year Rainfall = 1.250(In)
Point rain (area averaged) = 1.250(In)
Areal adjustment factor = . %
Adjusted average point rain = 1.250(In)
Sub-Area Data:
Area(Ac.) Runoff Index Impervious %

24.200 66.90 0.
Total Area Entered = 24.20(Ac.)
RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (bec.) (In/Hr)
66.9 66.9 0.395 0.900 0.075 1.000 0.075
sum (F) = 0.075

Area averaged_mean soil loss (F) (In/Hr) 0.075
Minimum soil Toss rate ((In/Hr)) = 0.038
(for 24 hour storm duration)
Soil Tow loss rate (decimal) = 0.180

Mi.



PROP1100.out
Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

Chrs) Graph % (CFs)

1 0.083 134.970 29.361 7.161

2 0.167 269.940 48.017 11.711

3 0.250 404.910 12.146 2.962

4 0.333 539.880 5.386 1.314

5 0.417 674.850 2.929 0.714

6 0.500 809.821 2.161 0.527
Sum = 100.000 Sum= 24.389

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 4.20 0.630 0.075 ( 0.113) 0.555
2 0.17 4.30 0.645 0.075 ( 0.116) 0.570
3 0.25 5.00 0.750 0.075 ( 0.135) 0.675
4 0.33 5.00 0.750 0.075 ( 0.135) 0.675
5 0.42 5.80 0.870 0.075 ( 0.157) 0.795
6 0.50 6.50 0.975 0.075 ( 0.175) 0.900
7 0.58 7.40 1.110 0.075 ( 0.200) 1.035
8 0.67 8.60 1.290 0.075 ( 0.232) 1.215
9 0.75 12.30 1.845 0.075 ( 0.332) 1.769
10 0.83 29.10 4.364 0.075 ( 0.786) 4.289
11 0.92 6.80 1.020 0.075 ( 0.184) 0.945
12 1.00 5.00 0.750 0.075 ( 0.135) 0.675
(Loss Rate Not Used)
sum = 100.0 sum = 14.1
Flood volume = Effective rainfall 1.17(In)
times area 2.4(Ac.Ft)

24.2(Ac)/[(n)/(Ft)] =
0.08(xn)

B
STORM

Total soil Tloss = .
Total soil Toss = 0.152(Ac.Ft)
Total rainfall = 1.25(In)
Flood volume = 103182.6 Cubic Feet
Total soil Toss = 6600.9 Cubic Feet
peak flow rate of this hydrograph =
1-HOUR
Runoff

Hydrograph

Hydrograph in 5

Time(h+m) volume Ac.Ft Q(CFs) O

0+ 5 0.0274 3.97 v Q

0+10 0.1002 10.58 |v

0+15 0.1908 13.15 \%

0+20 0.2952 15.16 \Y

0+25 0.4105 16.74

0+30 0.5437 19.34

0+35 0.6951 21.98

0+40 0.8699 25.37

0+45 1.0908 32.08

0+50 1.4867 57.48

0+55 1.9349 65.08

1+ 0 2.1577 32.35

1+ 5 2.2833 18.25

1+10 2.3332 7.24 Q

1+15 2.3595 3.82 Q

1+20 2.3663 0.98 q

1+25 2.3687 0.36 Q

17.5
Q
Q
Q
vV Q
viQ
vQ
Q

<0
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IDI Gazeley Appendix A —Hydrologic Analysis
Drainage Study — December 2017 Indian & Ramona Distribution Center

PROPOSED CONDITION
100-YEAR, 3-HOUR UNIT HYDROGRAPH
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PROP3100.out
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, version 8.1
Study date 12/04/17 File: PROP3100.out

B

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

Program License Serial Number 4010

English (in-1b) Input Units Used
English Rainfall pata (Inches) Input values Used

English Units used in output format

17-0108 INDIAN & RAMONA
UNIT HYDROGRAPH HYDROLOGY
PROPOSED CONDITION
12/4/17 m3s

Drainage Area = 24.20(Ac.) = 0.038 sqg. Mmi.
Drainage Area for Depth-Area Areal Adjustment = 24.20(Ac.) = 0.038 sq.
Length along longest watercourse = 2359.00(Ft.)
Length along Tongest watercourse measured to centroid = 639.00(Ft.)
Length along longest watercourse = 0.447 mi.
Length along longest watercourse measured to centroid = 0.121 mi.
Difference in elevation = 14.00(Ft.)
STope along watercourse = 31.3353 Ft./Mi.
Average Manning's 'N' = 0.015
Lag time = 0.062 Hr.
Lag time = 3.70 ™in.
25% of lag time = 0.93 Min.
40% of lag time = 1.48 Min.
Unit time = 5.00 Min.
puration of storm = 3 Hour(s)
User Entered Base Flow = 0.00(CFs)
2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 0.80 19.36
100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 1.90 45.98
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 0.800(In)
Area Averaged 100-Year Rainfall = 1.900(In)
Point rain (area averaged) = 1.900(In)
Areal adjustment factor =  99. %
Adjusted average point rain = 1.900(In)
Sub-Area Data:
Area(Ac.) Runoff Index Impervious %

24.200 66.90 0.
Total Area Entered = 24.20(Ac.)
RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (bec.) (In/Hr)
66.9 66.9 0.395 0.900 0.075 1.000 0.075
sum (F) = 0.075

Area averaged_mean soil loss (F) (In/Hr) 0.075
Minimum soil Toss rate ((In/Hr)) = 0.038
(for 24 hour storm duration)
Soil Tow loss rate (decimal) = 0.180

Unit Hydrograph
Page 1
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PROP3100.o0ut
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

Chrs) Graph % (CFs)
1 0.083 134.970 29.361 7.161
2 0.167 269.940 48.017 11.711
3 0.250 404.910 12.146 2.962
4 0.333 539.880 5.386 1.314
5 0.417 674.850 2.929 0.714
6 0.500 809.821 2.161 0.527
Sum = 100.000 Sum= 24.389

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 1.30 0.296 ( 0.075) 0.053 0.243
2 0.17 1.30 0.296 ( 0.075) 0.053 0.243
3 0.25 1.10 0.251 ( 0.075) 0.045 0.206
4 0.33 1.50 0.342 ( 0.075) 0.062 0.280
5 0.42 1.50 0.342 ( 0.075) 0.062 0.280
6 0.50 1.80 0.410 ( 0.075) 0.074 0.336
7 0.58 1.50 0.342 ( 0.075) 0.062 0.280
8 0.67 1.80 0.410 ( 0.075) 0.074 0.336
9 0.75 1.80 0.410 ( 0.075) 0.074 0.336
10 0.83 1.50 0.342 ( 0.075) 0.062 0.280
11 0.92 1.60 0.365 ( 0.075) 0.066 0.299
12 1.00 1.80 0.410 ( 0.075) 0.074 0.336
13 1.08 2.20 0.502 0.075 ( 0.090) 0.426
14 1.17 2.20 0.502 0.075 ( 0.090) 0.426
15 1.25 2.20 0.502 0.075 ( 0.090) 0.426
16 1.33 2.00 0.456 0.075 ( 0.082) 0.381
17 1.42 2.60 0.593 0.075 ( 0.107) 0.518
18 1.50 2.70 0.616 0.075 ( 0.111) 0.540
19 1.58 2.40 0.547 0.075 ( 0.098) 0.472
20 1.67 2.70 0.616 0.075 ( 0.111) 0.540
21 1.75 3.30 0.752 0.075 ( 0.135) 0.677
22 1.83 3.10 0.707 0.075 ( 0.127) 0.632
23 1.92 2.90 0.661 0.075 ( 0.119) 0.586
24 2.00 3.00 0.684 0.075 ( 0.123) 0.609
25 2.08 3.10 0.707 0.075 ( 0.127) 0.632
26 2.17 4.20 0.957 0.075 ( 0.172) 0.882
27 2.25 5.00 1.140 0.075 ( 0.205) 1.065
28 2.33 3.50 0.798 0.075 ( 0.144) 0.723
29 2.42 6.80 1.550 0.075 ( 0.279) 1.475
30 2.50 7.30 1.664 0.075 ( 0.300) 1.589
31 2.58 8.20 1.869 0.075 ( 0.336) 1.794
32 2.67 5.90 1.345 0.075 ( 0.242) 1.270
33 2.75 2.00 0.456 0.075 ( 0.082) 0.381
34 2.83 1.80 0.410 ( 0.075) 0.074 0.336
35 2.92 1.80 0.410 ( 0.075) 0.074 0.336
36 3.00 0.60 0.137 0.075) 0.025 0.112
(Loss Rate Not Used)
sum = 100.0 sum = 20.3
Flood volume = Effective rainfall 1.69(In)
times area 24.2(Ac)/[(n)/(Ft.)] = 3.4(Ac.Ft)
Total soil loss 0.21(In)

Total soil Tloss 0.422(Ac.Ft)

Total rainfall = 1.90(In)
Flood volume = 148519.1 Cubic Feet
Total soil Toss = 18370.6 Cubic Feet
peak flow rate of this hydrograph = 38.022(CFS)

B T o o T B T o T o o B L o o o S B
3-HOUR STORWM
Runoff Hydrograph

Time(h+m) volume Ac.Ft Q(CFs) O 10.0 20.0 30.0 40.0
0+ 5 0.0120 1.74 vQ | | |
0+10 0.0436 4.59 v Q | | |
0+15 0.0783 5.04 Q | | | |
0+20 0.1159 5.46 |v Q | | |
0+25 0.1600 6.40 |v Q | | |
Page 2
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IDI Gazeley Appendix A —Hydrologic Analysis
Drainage Study — December 2017 Indian & Ramona Distribution Center

PROPOSED CONDITION
100-YEAR, 6-HOUR UNIT HYDROGRAPH
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PROP6100.out
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, version 8.1
Study date 12/04/17 File: PROP6100.out

B

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

Program License Serial Number 4010

English (in-1b) Input Units Used
English Rainfall pata (Inches) Input values Used

English Units used in output format

17-0108 INDIAN & RAMONA
UNIT HYDROGRAPH HYDROLOGY
PROPOSED CONDITION
12/4/17 m3s

Drainage Area = 24.20(Ac.) = 0.038 sqg. Mmi.
Drainage Area for Depth-Area Areal Adjustment = 24.20(Ac.) = 0.038 sq.
Length along longest watercourse = 2359.00(Ft.)
Length along Tongest watercourse measured to centroid = 639.00(Ft.)
Length along longest watercourse = 0.447 mi.
Length along longest watercourse measured to centroid = 0.121 mi.
Difference in elevation = 14.00(Ft.)
STope along watercourse = 31.3353 Ft./Mi.
Average Manning's 'N' = 0.015
Lag time = 0.062 Hr.
Lag time = 3.70 ™in.
25% of lag time = 0.93 Min.
40% of lag time = 1.48 Min.
Unit time = 5.00 Min.
puration of storm = 6 Hour(s)
User Entered Base Flow = 0.00(CFs)
2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 1.00 24.20
100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 2.50 60.50
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 1.000(zIn)
Area Averaged 100-Year Rainfall = 2.500(In)
Point rain (area averaged) = 2.500(In)
Areal adjustment factor =  99. %
Adjusted average point rain = 2.500(In)
Sub-Area Data:
Area(Ac.) Runoff Index Impervious %

24.200 66.90 0.
Total Area Entered = 24.20(Ac.)
RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (bec.) (In/Hr)
66.9 66.9 0.395 0.900 0.075 1.000 0.075
sum (F) = 0.075

Area averaged_mean soil loss (F) (In/Hr) 0.075
Minimum soil Toss rate ((In/Hr)) = 0.038
(for 24 hour storm duration)
Soil Tow loss rate (decimal) = 0.180

Unit Hydrograph
Page 1

Mi.



PROP6100.out
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

Chrs) Graph % (CFs)
1 0.083 134.970 29.361 7.161
2 0.167 269.940 48.017 11.711
3 0.250 404.910 12.146 2.962
4 0.333 539.880 5.386 1.314
5 0.417 674.850 2.929 0.714
6 0.500 809.821 2.161 0.527
Sum = 100.000 Sum= 24.389

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 0.50 0.150 ( 0.075) 0.027 0.123
2 0.17 0.60 0.180 ( 0.075) 0.032 0.148
3 0.25 0.60 0.180 ( 0.075) 0.032 0.148
4 0.33 0.60 0.180 ( 0.075) 0.032 0.148
5 0.42 0.60 0.180 ( 0.075) 0.032 0.148
6 0.50 0.70 0.210 ( 0.075) 0.038 0.172
7 0.58 0.70 0.210 ( 0.075) 0.038 0.172
8 0.67 0.70 0.210 ( 0.075) 0.038 0.172
9 0.75 0.70 0.210 ( 0.075) 0.038 0.172
10 0.83 0.70 0.210 ( 0.075) 0.038 0.172
11 0.92 0.70 0.210 ( 0.075) 0.038 0.172
12 1.00 0.80 0.240 ( 0.075) 0.043 0.197
13 1.08 0.80 0.240 ( 0.075) 0.043 0.197
14 1.17 0.80 0.240 ( 0.075) 0.043 0.197
15 1.25 0.80 0.240 ( 0.075) 0.043 0.197
16 1.33 0.80 0.240 ( 0.075) 0.043 0.197
17 1.42 0.80 0.240 ( 0.075) 0.043 0.197
18 1.50 0.80 0.240 ( 0.075) 0.043 0.197
19 1.58 0.80 0.240 ( 0.075) 0.043 0.197
20 1.67 0.80 0.240 ( 0.075) 0.043 0.197
21 1.75 0.80 0.240 ( 0.075) 0.043 0.197
22 1.83 0.80 0.240 ( 0.075) 0.043 0.197
23 1.92 0.80 0.240 ( 0.075) 0.043 0.197
24 2.00 0.90 0.270 ( 0.075) 0.049 0.221
25 2.08 0.80 0.240 ( 0.075) 0.043 0.197
26 2.17 0.90 0.270 ( 0.075) 0.049 0.221
27 2.25 0.90 0.270 ( 0.075) 0.049 0.221
28  2.33 0.90 0.270 ( 0.075) 0.049 0.221
29 2.42 0.90 0.270 ( 0.075) 0.049 0.221
30 2.50 0.90 0.270 ( 0.075) 0.049 0.221
31 2.58 0.90 0.270 ( 0.075) 0.049 0.221
32 2.67 0.90 0.270 ( 0.075) 0.049 0.221
33 2.75 1.00 0.300 ( 0.075) 0.054 0.246
34 2.83 1.00 0.300 ( 0.075) 0.054 0.246
35 2.92 1.00 0.300 ( 0.075) 0.054 0.246
36 3.00 1.00 0.300 ( 0.075) 0.054 0.246
37 3.08 1.00 0.300 ( 0.075) 0.054 0.246
38 3.17 1.10 0.330 ( 0.075) 0.059 0.271
39 3.25 1.10 0.330 ( 0.075) 0.059 0.271
40 3.33 1.10 0.330 ( 0.075) 0.059 0.271
41 3.42 1.20 0.360 ( 0.075) 0.065 0.295
42 3.50 1.30 0.390 ( 0.075) 0.070 0.320
43 3.58 1.40 0.420 0.075 ( 0.076) 0.345
44 3.67 1.40 0.420 0.075 ( 0.076) 0.345
45 3.75 1.50 0.450 0.075 ( 0.081) 0.375
46 3.83 1.50 0.450 0.075 ( 0.081) 0.375
47 3.92 1.60 0.480 0.075 ( 0.086) 0.405
48 4.00 1.60 0.480 0.075 ( 0.086) 0.405
49  4.08 1.70 0.510 0.075 ( 0.092) 0.435
50 4.17 1.80 0.540 0.075 ( 0.097) 0.465
51 4.25 1.90 0.570 0.075 ( 0.103) 0.495
52 4.33 2.00 0.600 0.075 ( 0.108) 0.525
53  4.42 2.10 0.630 0.075 ( 0.113) 0.555
54 4.50 2.10 0.630 0.075 ( 0.113) 0.555
55 4.58 2.20 0.660 0.075 ( 0.119) 0.585
56 4.67 2.30 0.690 0.075 ( 0.124) 0.615
57 4.75 2.40 0.720 0.075 ( 0.130) 0.645
58 4.83 2.40 0.720 0.075 ( 0.130) 0.645
59 4.92 2.50 0.750 0.075 ( 0.135) 0.675
60 5.00 2.60 0.780 0.075 ( 0.140) 0.705
61 5.08 3.10 0.930 0.075 ( 0.167) 0.855
62 5.17 3.60 1.080 0.075 ( 0.194) 1.005



1]
[
=

[}
[o¢}
(o) RV, RV, RO, NV, RV, RV, JU, U, RV, |

25 3.90 1.170

33 4.20 1.260

42 4.70 1.410

50 5.60 1.680

58 1.90 0.570

67 0.90 0.270 (
75 0.60 0.180 (
83 0.50 0.150 (
92 0.30 0.090 (
00 0.20 0.060 (

(Loss Rate Not Used)

= 100.0

Flood volume = Effective rainfall
times area

[elololololololelole)]

S
2.17(In) -
24.2(Ac)/[(n)/(Ft)] =

0.33(xn)

PROP6100.out

m =

4.4(Ac.

26.

Ft)

R OOO0OOCOORRRE

B
STORM

Total soil Tloss = .
Total soil Toss = 0.661(Ac.Ft)
Total rainfall = 2.50(In)
Flood volume = 190824.5 Cubic Feet
Total soil Toss = 28772.2 Cubic Feet
peak flow rate of this hydrograph =
6 -HOUR
Runoff

Hydrograph

+m) Volume Ac.Ft Q(CFs) O
0.0061 0.88 Q
0.0233 2.50 v Q
0.0450 3.15 v Q
0.0683 3.39 Vv Q
0.0924 3.51 v Q
0.1184 3.76 vV Q
0.1464 4.07 vV Q
0.1749 4.14 vV Q
0.2036 4.17 |v Q
0.2324 4.19 vV Q
0.2614 4.20 vV Q
0.2915 4.38 vV Q
0.3237 4.67 vV Q
0.3563 4.74 vQ
0.3892 4.77 vQ
0.4221 4.79 vQ
0.4552 4.80 Q
0.4883 4.80 Q
0.5214 4.80 Q
0.5544 4.80 Qv
0.5875 4.80 Qv
0.6206 4.80 Qv
0.6536 4.80 Qv
0.6879 4.98 QV
0.7230 5.09 Qv
0.7578 5.05 Qv
0.7943 5.30 QV
0.8312 5.36 QV
0.8682 5.38 QV
0.9054 5.39 Q
0.9426 5.40 Q
0.9798 5.40 Q
1.0182 5.58 Q
1.0586 5.87 Q
1.0995 5.94 Q
1.1406 5.97 Q
1.1819 5.99 Q
1.2244 6.18 Q
1.2690 6.47 Q
1.3140 6.54 Q
1.3605 6.75 Q
1.4103 7.23 Q
1.4639 7.78 Q
1.5202 8.18
1.5789 8.52
1.6405 8.94
1.7043 9.27
1.7709 9.68
1.8398 10.00
1.9130 10.62
1.9908 11.30
2.0735 12.01
2.1611 12.73
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IDI Gazeley Appendix A —Hydrologic Analysis
Drainage Study — December 2017 Indian & Ramona Distribution Center

PROPOSED CONDITION
100-YEAR, 24-HOUR UNIT HYDROGRAPH
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PROP24100.0ut
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, version 8.1
Study date 12/04/17 File: PROP24100.out

B

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

Program License Serial Number 4010

English (in-1b) Input Units Used
English Rainfall pata (Inches) Input values Used

English Units used in output format

17-0108 INDIAN & RAMONA
UNIT HYDROGRAPH HYDROLOGY
PROPOSED CONDITION
12/4/17 m3s

Drainage Area = 24.20(Ac.) = 0.038 sqg. Mmi.
Drainage Area for Depth-Area Areal Adjustment = 24.20(Ac.) = 0.038 sq.
Length along longest watercourse = 2359.00(Ft.)
Length along Tongest watercourse measured to centroid = 639.00(Ft.)
Length along longest watercourse = 0.447 mi.
Length along longest watercourse measured to centroid = 0.121 mi.
Difference in elevation = 14.00(Ft.)
STope along watercourse = 31.3353 Ft./Mi.
Average Manning's 'N' = 0.015
Lag time = 0.062 Hr.
Lag time = 3.70 ™in.
25% of lag time = 0.93 Min.
40% of lag time = 1.48 Min.
Unit time = 5.00 Min.
puration of storm = 24 Hour(s)
User Entered Base Flow = 0.00(CFs)
2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 1.80 43.56
100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(zn)[2] weighting[1%2]

24.20 4.50 108.90
STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 1.800(zIn)
Area Averaged 100-Year Rainfall = 4.500(1In)
Point rain (area averaged) = 4.500(1In)
Areal adjustment factor = 100. %
Adjusted average point rain = 4.500(In)
Sub-Area Data:
Area(Ac.) Runoff Index Impervious %

24.200 66.90 0.
Total Area Entered = 24.20(Ac.)
RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (bec.) (In/Hr)
66.9 66.9 0.395 0.900 0.075 1.000 0.075
sum (F) = 0.075

Area averaged_mean soil loss (F) (In/Hr) 0.075
Minimum soil Toss rate ((In/Hr)) = 0.038
(for 24 hour storm duration)
Soil Tow loss rate (decimal) = 0.180

Unit Hydrograph
Page 1
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PROP24100.0ut
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

Chrs) Graph % (CFs)
1 0.083 134.970 29.361 7.161
2 0.167 269.940 48.017 11.711
3 0.250 404.910 12.146 2.962
4 0.333 539.880 5.386 1.314
5 0.417 674.850 2.929 0.714
6 0.500 809.821 2.161 0.527
Sum = 100.000 Sum= 24.389

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 ( 0.133) 0.006 0.030
2 0.17 0.07 0.036 ( 0.133) 0.006 0.030
3 0.25 0.07 0.036 ( 0.132) 0.006 0.030
4 0.33 0.10 0.054 ( 0.132) 0.010 0.044
5 0.42 0.10 0.054 ( 0.131) 0.010 0.044
6 0.50 0.10 0.054 ( 0.131) 0.010 0.044
7 0.58 0.10 0.054 ( 0.130) 0.010 0.044
8 0.67 0.10 0.054 ( 0.130) 0.010 0.044
9 0.75 0.10 0.054 ( 0.129) 0.010 0.044
10 0.83 0.13 0.072 ( 0.129) 0.013 0.059
11 0.92 0.13 0.072 ( 0.128) 0.013 0.059
12 1.00 0.13 0.072 ( 0.128) 0.013 0.059
13 1.08 0.10 0.054 ( 0.127) 0.010 0.044
14 1.17 0.10 0.054 ( 0.127) 0.010 0.044
15 1.25 0.10 0.054 ( 0.126) 0.010 0.044
16 1.33 0.10 0.054 ( 0.126) 0.010 0.044
17 1.42 0.10 0.054 ( 0.125) 0.010 0.044
18 1.50 0.10 0.054 ( 0.125) 0.010 0.044
19 1.58 0.10 0.054 ( 0.124) 0.010 0.044
20 1.67 0.10 0.054 ( 0.124) 0.010 0.044
21 1.75 0.10 0.054 ( 0.123) 0.010 0.044
22 1.83 0.13 0.072 ( 0.123) 0.013 0.059
23 1.92 0.13 0.072 ( 0.122) 0.013 0.059
24 2.00 0.13 0.072 ( 0.122) 0.013 0.059
25 2.08 0.13 0.072 ( 0.121) 0.013 0.059
26 2.17 0.13 0.072 ( 0.121) 0.013 0.059
27  2.25 0.13 0.072 ( 0.120) 0.013 0.059
28 2.33 0.13 0.072 ( 0.120) 0.013 0.059
29  2.42 0.13 0.072 ( 0.119) 0.013 0.059
30 2.50 0.13 0.072 ( 0.119) 0.013 0.059
31 2.58 0.17 0.090 ( 0.118) 0.016 0.074
32 2.67 0.17 0.090 ( 0.118) 0.016 0.074
33 2.75 0.17 0.090 ( 0.117) 0.016 0.074
34 2.83 0.17 0.090 ( 0.117) 0.016 0.074
35 2.92 0.17 0.090 ( 0.116) 0.016 0.074
36 3.00 0.17 0.090 ( 0.116) 0.016 0.074
37 3.08 0.17 0.090 ( 0.115) 0.016 0.074
38 3.17 0.17 0.090 ( 0.115) 0.016 0.074
39 3.25 0.17 0.090 ( 0.114) 0.016 0.074
40 3.33 0.17 0.090 ( 0.114) 0.016 0.074
41 3.42 0.17 0.090 ( 0.113) 0.016 0.074
42 3.50 0.17 0.090 ( 0.113) 0.016 0.074
43 3.58 0.17 0.090 ( 0.112) 0.016 0.074
44 3.67 0.17 0.090 ( 0.112) 0.016 0.074
45 3.75 0.17 0.090 ( 0.111) 0.016 0.074
46 3.83 0.20 0.108 ( 0.111) 0.019 0.089
47 3.92 0.20 0.108 ( 0.111) 0.019 0.089
48 4.00 0.20 0.108 ( 0.110) 0.019 0.089
49  4.08 0.20 0.108 ( 0.110) 0.019 0.089
50 4.17 0.20 0.108 ( 0.109) 0.019 0.089
51 4.25 0.20 0.108 ( 0.109) 0.019 0.089
52 4.33 0.23 0.126 ( 0.108) 0.023 0.103
53  4.42 0.23 0.126 ( 0.108) 0.023 0.103
54 4.50 0.23 0.126 ( 0.107) 0.023 0.103
55 4.58 0.23 0.126 ( 0.107) 0.023 0.103
56 4.67 0.23 0.126 ( 0.106) 0.023 0.103
57 4.75 0.23 0.126 ( 0.106) 0.023 0.103
58 4.83 0.27 0.144 ( 0.105) 0.026 0.118
59 4.92 0.27 0.144 ( 0.105) 0.026 0.118
60 5.00 0.27 0.144 ( 0.105) 0.026 0.118
61 5.08 0.20 0.108 ( 0.104) 0.019 0.089
62 5.17 0.20 0.108 ( 0.104) 0.019 0.089



LOOVVOVLVLVVOVLVVWOVLWVWEOOEWOWEWOWWONNNNNNNNNNNNOOOO OO OO O OOVt

[elololololelololololololololololololololololololololololololololololololololololololololololololololololololelololololololololololololololololololololololololololol e L o)

[elolololelololololololololololololololololololololololololololololololololololololololololololololelolololololololololololololololololololololololololololololololol e L o)

Y Y Yo Yo Yo Yo Yo Yo Yo Yau Yo You You Yau Yo Yo Yeu Y Yo Yo Yo Y Y Y Ve Y Y VY Ve Va Ve Ve Ve T T Yo Yo Yo Yo Yo Yo Yo Yau Yeu Yo Yo Y Ve Ve Ve Ve Ve Vo Ve Ve V0 Y Yo Y Yo Yo Yo Yo Yau Yau Yau Ve Ve Ve Ve Ve Ve Ve Ve Yo Yo Yo Ve Vo Ve N

[elelololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololol ]
o
[
[e)]
)

PROP24100.0ut

N =l=l=lelolclclelelelolelololololelolololololololelolalolololololololololololololololololelololololololololololololololololololololololololololololololololololelol o]
o
vl
N

[elololololololololololololololololololololololololololololololololololololololololololololololololelololololelololololololololololololololololololololololololololol e L o)



[elololololololololololololololololololololololololololololololololololololololololololololololololelololololelololololelololelolelelefa) Dl Dl ol Sl ) Dl eolololeololelelel o L o)

[elolololelololololololololololololololololololololololololololololololololololololololololololololelolololololololololololololololololololololololololololololololol e L o)

Yt Ya e e e e e Ya VeV Ve Ve VeV VN e T T T T T e ta e e Y Ve e YaYa VeV Va Va Va N e /o

[elolololololololololololololololololololololololololololololololololololololololololololololololololololololelololololololololololololololololalolololololololololol el o)

P
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

ROP24100.0ut

[elolololololololololololololololololololololololololololololololololololololololololololol o]
o
o]
~
u

o
=
(o]

[elololololololololololololololololololololololololololololololololololololololololololololololololelololololelololololololololololololololololololololololololololol e L o)



.25 0.10
.33 0.13
.42 0.13
50 0.13
.58 0.10
.67 0.10
.75 0.10
.83 0.07
.92 0.07
.00 0.07
.08 0.10
.17 0.10
.25 0.10
.33 0.10
.42 0.10
50 0.10
.58 0.10
.67 0.10
.75 0.10
.83 0.07
.92 0.07
.00 0.07
.08 0.10
.17 0.10
.25 0.10
.33 0.07
.42 0.07
.50 0.07
.58 0.10
.67 0.10
.75 0.10
.83 0.07
.92 0.07
.00 0.07
.08 0.10
.17 0.10
.25 0.10
.33 0.07
.42 0.07
.50 0.07
.58 0.07
.67 0.07
.75 0.07
.83 0.07
.92 0.07
.00 0.07
.08 0.07
.17 0.07
.25 0.07
.33 0.07
.42 0.07
50 0.07
.58 0.07
.67 0.07
.75 0.07
.83 0.07
.92 0.07
.00 0.07
(Loss
= 100.0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0.054
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
e

Rat

"Not Used)

Y YeYe e e Ye Ve e e Ve Ve Ve Ve Ve Ve Ve Va Va Ve 10 Yo Yo Y Yo Yo Yo Yo Yau Yo Yau Yau Yau Yo Yo Y Y Y Y Ve Ve Va Va Va VAN S 100 Y Y Yo Y Yo Yo Yau Yau Yau Yau Yan )

Flood volume = Effective rainfall

times area
Total soil loss
Total soil Tloss
Total rainfall

Flood volume =
Total soil loss

[olelolololololelolololololololololololololololololololololololololololololololololololololololololololololololol oo
o
=
(=)
-/

PROP24100.0ut

045) 0.010
045) 0.013
045) 0.013
045) 0.013
045) 0.010
044) 0.010
044) 0.010
044) 0.006
044) 0.006
044) 0.006
043) 0.010
043) 0.010
043) 0.010
043) 0.010
043) 0.010
043) 0.010
042) 0.010
042) 0.010
042) 0.010
042) 0.006
042) 0.006
041) 0.006
041) 0.010
041) 0.010
041) 0.010
041) 0.006
041) 0.006
041) 0.006
040) 0.010

0.010
040) 0.010
040) 0.006
040) 0.006
040) 0.006
040) 0.010
039) 0.010
039) 0.010
039) 0.006
039) 0.006
039) 0.006
039) 0.006
039) 0.006
039) 0.006
039) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006
038) 0.006

sum = 45.
3.77(In)
7.6(Ac.Ft)

24.2(Ac.)/[(In)/(Ft.)] =
0.73(In)

1.465(Ac.Ft)
= 4.50(In)

331454.5 Cubic Feet
= 63833.9 Cubic Feet

SN eleolelelolololelolololololololololololololololololololololololololololololololololololololololololololololololole o)

B L 2 B o

24 - HO UR

Runof

.F

STORM

drograph



0+30
0+35
0+40
0+45
0+50
0+55
1+ 0
1+ 5
1+10
1+15
1+20
1+25
1+30
1+35
1+40
1+45
1+50
1+55
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+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
4+45
4+50
4+55
5+ 0

5+10
5+15
5+20
5+25
5+30
5+35
5+40
5+45
5+50
5+55
6+ 0

6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5
7+10
7+15
7+20
7+25

RPRRPRRPRRPRRPRRRROO0O000000000000000000000000000000000000O000O0O0O000O0O0O000O0O0O0O0O0O0O0O0O0O0O0OO0OOO0O0OO0OOCOC0O0O

WWWWWWWWWWWWWWWWNRNRNNNRNNNNNNNNNNNNNNNNNNNNNNRRRRRRRRRRRRRRRRRRRRRRRRRRRRR R RR R R R R R R R R

<K<K <K<K <K<K <LK LKL LKL LKL

POLLOLOLOLOLOLLOLLOLLLOLLLOLLOL

<<<<<

<<

<<
DOLOOLOLLOLLOLLLOLLOL

<<<<<

<<

<<<<<<

eYoYeloyoyePoyo)

<<<<<<<<
oOoLLLLL

PROP24100.0ut

Page 6




7+30
7+35
7+40
7+45
7+50
7+55
8+ 0

8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0

9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ O
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10455
11+ 0
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ 0
14+ 5
14+10
14+15
14+20
14+25

VIVTVNTVTVTVTVTVTVIVTUT A R DA DRDADDADRWWWWWWWWWWWWWWWWWWWWRNRNNRNNNRNNNRNNNRNNNNNNNNRN R R R R e e e e e

==
COOWVWVWPEEWYW

OOV NOOOOOOOOOOONNNNNOUVIULTUTUNTUTUINININININININININ OO OO O O LTIV A R B DD DDW

<<<L<<<

[eYeo¥e]

jeyoYePoyeo)

JeYoYeYoyoye]

PROP24100.0ut

<<<<

<<<<

\
\
\
\
\
\
\
\
QvV
Qv
Qv
Qlv
Qv
Qv
Qv
Qv
Qv
Q
vQ
vV Q
vQ
vQ
Q
Q V
Q \
Q \
\
\
Q
Q
Q
Q
Ql

Page 7

<<<

<<<




14+30
14+35
14+40
14+45
14+50
14+55
15+ 0
15+ 5
15+10
15+15
15+20
15+25
15+30
15+35
15+40
15+45
15450
15455
16+ 0
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ 0
17+ 5
17+10
17+15
17+20
17+25
17+30
17+35
17+40
17+45
17+50
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40
18+45
18+50
18+55
19+ 0
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19+45
19+50
19+55
20+ 0
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40
20+45
20+50
20455
21+ 0
21+ 5
21+10
21+15
21+20
21+25

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNY oo oo oo OO OO0 O 00O 00000000y

.7589
.8275
.8961
.9647
.0324
.0988
.1648
.2298
.2933
.3565
.4186
.4793
.5395
.5961
.6469
.6962
. 7448
.7932
.8413
.8783
.8968
.9108
.9226
.9334
.9433
.9525
.9605
.9682
.9758
.9833
.9907
.9996
.0109
.0228
.0349
.0472
.0596
.0720
.0844
.0968
.1085
.1190
.1292
.1392
.1492
.1591
.1690
.1790
.1889
.1981
.2061
.2138
.2206
.2262
.2314
.2372
.2442
.2513
.2594
.2687
.2783
.2874
.2954
.3031
.3099
.3155
.3207
.3265
.3334
.3406
.3479
.3553
.3628
.3702
L3777
.3851
.3918
.3973
.4026
.4084
.4153
L4225
.4291
.4345

OORHOOCOORRRHRRHRFERHEFOOOORRRHRHRERFEFOOOORRRRRHERERRERREREREERRERRERPRRERRE R R R R R RN U0 NN N N 00 00 00 10 (0 (0 001000000

foye)

LOLLLOLLLOLO
LOLLOLLLOLLL

[eYoYelbel [eYoYebel
LOoLLLOLLLOLO LOoLLLOLLLOL DOoLLOLLLOLLL

[eYoyebel

foye)

[eYeoyebel

PROP24100.0ut

<<<

DOLOLLOLLOLLO
<

[eYeoyebel

foye)

Page 8

<<<

<<<
<<<<

<<<<

<K<K <K<K LKL LKLKLKLKLKLK<LK<LKL

<K<K <K<K <K<K <LK LKL <LK LKL

<K<K <K<K LKL LKL LKL LKL LKL LKL LKL KL

<<<




PROP24100.0ut

21+30 7.4398 0.76 |Q
21+35 7.4456 0.84 |Q
21+40 7.4525 1.01 Q
21+45 7.4597 1.04 Q
21+50 7.4663 0.96 |Q
21+55 7.4717 0.79 |Q
22+ 0 7.4770 0.76 |Q
22+ 5 7.4828 0.84 |Q
22+10 7.4897 1.01 Q
22+15 7.4969 1.04 Q
22+20 7.5035 0.96 |Q
22+25 7.5089 0.79 |Q
22+30 7.5142 0.76 |Q
22+35 7.5193 0.74 |Q
22+40 7.5243 0.73 |Q
22+45 7.5292 0.72 |Q
22+50 7.5342 0.72 |Q
22+55 7.5392 0.72 |Q
23+ 0 7.5441 0.72 |Q
23+ 5 7.5491 0.72 |Q
23+10 7.5540 0.72 |Q
23+15 7.5590 0.72 |Q
23+20 7.5640 0.72 |Q
23+25 7.5689 0.72 |Q
23430 7.5739 0.72 |Q
23435 7.5788 0.72 |Q
23+40 7.5838 0.72 |Q
23+45 7.5888 0.72 |Q
23450 7.5937 0.72 |Q
23455 7.5987 0.72 |Q
24+ 0 7.6036 0.72 |Q
24+ 5 7.6071 0.51 |Q
24+10 7.6083 0.16 Q

24+15 7.6088 0.08 Qq

24+20 7.6090 0.04 Q

24+25 7.6091 0.02 Q
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A LB ERT A.

WEBB

Basin Stage-Storage-Outflow Table ASSOCIATES

17-0108 Indian & Ramona Distribution Center

Bioretention/Detention Basin

Max Pump Rate**
5cfs
Basin A

Basin Top 1460.5

Basin Top of Media 1451.5

Basin Bottom  1447.5

Basin Bottom Area 24030
Elevation Depth  Total Storage Q Qtotal
# (FT) (FT) (AC-FT) (CFS) (CFS)
1.00 1,451.50 0.00 0.000 0.00 0.000
2.00 1,452.00 0.50 0.280 0.00 0.000
3.00 1,452.10 0.60 0.337 5.00 5.000
4.00 1,452.50 1.00 0.568 5.00 5.000
5.00 1,453.00 1.50 0.864 5.00 5.000
6.00 1,453.50 2.00 1.169 5.00 5.000
7.00 1,454.00 2.50 1.482 5.00 5.000
8.00 1,454.50 3.00 1.804 5.00 5.000
9.00 1,455.00 3.50 2.134 5.00 5.000
10.00 1,455.50 4.00 2.474 5.00 5.000
11.00 1,456.00 4.50 2.822 5.00 5.000
12.00 1,456.50 5.00 3.184 5.00 5.000
13.00 1,457.50 6.00 3.918 5.00 5.000
14.00 1,458.50 7.00 4.667 5.00 5.000
15.00 1,459.50 8.00 5.429 5.00 5.000
16.00 1,460.50 9.00 6.207 5.00 5.000

*The pump will operate when the volume in the basin exceeds water quality depth of 0.6'. The pump station will discharge a max flow rate of 5 cfs.

**A small amount of flow was assume to leave the basin through the proposed media in the basin and the underdrain system
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ROUTE1100.out

FLOOD HYDROGRAPH ROUTING PROGRAM
copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 08/20/18

17-0108 INDIAN & RAMONA DISTRIBUTION CENTER
ROUTING CALCULATION

100-YR 1-HR STORM EVENT

MJS

Number of intervals = 17

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 65.076 (CFS)
Total volume = 2.369 (Ac.Ft)

Status of hydrographs being held in storage

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

s e G i L Rl s
Process from Point/Station 100.000 to Point/Station 101.000
#%%% RETARDING BASIN ROUTING *¥**%*

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 17
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)

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

Initial basin outflow = 0.00 (CFs)

Depth vs. Storage and Depth vs. Discharge data:
Basin Depth Storage outflow (s-0*dt/2) (s+0*dt/2)

(Ft.) (AC.Ft) (CFS) (AC.Ft) (AC.Ft)
0.000 0.000 0.000 0.000 0.000
0.500 0.280 0.000 0.280 0.280
0.600 0.337 5.000 0.320 0.354
1.000 0.568 5.000 0.551 0.585
1.500 0.864 5.000 0.847 0.881
2.000 1.169 5.000 1.152 1.186
2.500 1.482 5.000 1.465 1.499
3.000 1.804 5.000 1.787 1.821
3.500 2.134 5.000 2.117 2.151
4.000 2.474 5.000 2.457 2.491
4.500 2.822 5.000 2.805 2.839
5.000 3.184 5.000 3.167 3.201
6.000 3.918 5.000 3.901 3.935
7.000 4.667 5.000 4.650 4.684
8.000 5.429 5.000 5.412 5.446
9.000 6.207 5.000 6.190 6.224

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

Inflow outflow Storage Depth
(CFs) (CFSs) (Ac.Ft) .0 16.3 32.54 48.81 65.08 (Ft.)
3.97 0.00 0.014 o1 | | | | 0.02
10.58 0.00 0.064 o I | | | | 0.11
13.15 0.00 0.146 o0 I | | | | 0.26
15.16 0.00 0.243 o0 I | | | 0.43
16.74 4.91 0.336 | o I | | | 0.60
19.34 5.00 0.426 | o | T | | | 0.75
21.98 5.00 0.534 | o | I | | | 0.94
25.37 5.00 0.663 | o | I | | | 1.16
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ROUTE1100.out
I

32.08 5.00 0.826 | o | 1.44
57.48 5.00 1.100 | o I | 1.89
65.08 5.00 1.488 | o I 2.51
32.35 5.00 1.789 | o I 2.98
18.25 5.00 1.928 | o I 3.19
7.24 5.00 1.982 | or 3.27
3.82 5.00 1.985 |10 3.27
0.98 5.00 1.968 I O 3.25
0.36 5.00 1.938 1 0 3.20
0.00 5.00 1.904 1T O 3.15
0.00 5.00 1.870 1T O 3.10
0.00 5.00 1.836 I 0 3.05
0.00 5.00 1.801 1 O 3.00
0.00 5.00 1.767 I 0 2.94
0.00 5.00 1.732 1 O 2.89
0.00 5.00 1.698 I O 2.84
0.00 5.00 1.663 I O 2.78
0.00 5.00 1.629 1T O 2.73
0.00 5.00 1.595 1T 0 2.67
0.00 5.00 1.560 I O 2.62
0.00 5.00 1.526 I O 2.57
0.00 5.00 1.491 1 0O 2.51
0.00 5.00 1.457 1T 0 2.46
0.00 5.00 1.422 1 0 2.40
0.00 5.00 1.388 I 0 2.35
0.00 5.00 1.354 1T O 2.29
0.00 5.00 1.319 1 0 2.24
0.00 5.00 1.285 1T O 2.18
0.00 5.00 1.250 T O 2.13
0.00 5.00 1.216 1 0 2.07
0.00 5.00 1.181 1 0 2.02
0.00 5.00 1.147 1 0 1.96
0.00 5.00 1.112 1 0 1.91
0.00 5.00 1.078 1T O 1.85
0.00 5.00 1.044 1 0O 1.79
0.00 5.00 1.009 T O 1.74
0.00 5.00 0.975 1 0 1.68
0.00 5.00 0.940 1T O 1.63
0.00 5.00 0.906 I 0 1.57
0.00 5.00 0.871 1 0 1.51
0.00 5.00 0.837 1T 0 1.45
0.00 5.00 0.803 1T 0 1.40
0.00 5.00 0.768 I 0 1.34
0.00 5.00 0.734 10 1.28
0.00 5.00 0.699 I 0 1.22
0.00 5.00 0.665 I O 1.16
0.00 5.00 0.630 T 0 1.11
0.00 5.00 0.596 I 0 1.05
0.00 5.00 0.562 I 0 0.99
0.00 5.00 0.527 1 0 0.93
0.00 5.00 0.493 1T 0O 0.87
0.00 5.00 0.458 1 0O 0.81
0.00 5.00 0.424 1T 0 0.75
0.00 5.00 0.389 1 0 0.69
0.00 5.00 0.355 I 0 0.63
0.00 3.89 0.324 10 0.58
0.00 2.08 0.304 10 0.54
0.00 1.12 0.293 o 0.52
0.00 0.60 0.287 o 0.51
0.00 0.32 0.284 o 0.51
0.00 0.17 0.282 o 0.50
0.00 0.09 0.281 o 0.50
0.00 0.05 0.281 o 0.50
0.00 0.03 0.280 o 0.50
0.00 0.01 0.280 o 0.50
0.00 0.01 0.280 o 0.50
0.00 0.00 0.280 o 0.50
0.00 0.00 0.280 o 0.50
0.00 0.00 0.280 o 0.50
0.00 0.00 0.280 o 0.50
Remaining water in basin = 0.28 (Ac.Ft)

Number of intervals = 78

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 5.000 (CFS)
Total volume = 2.089 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000
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ROUTE3100.out

FLOOD HYDROGRAPH ROUTING PROGRAM
copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 08/20/18

17-0108 INDIAN & RAMONA DISTRIBUTION CENTER
ROUTING CALCULATION

100-YR 3-HR STORM EVENT

MJS

Number of intervals = 41

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 38.022 (CFs)
Total volume = 3.410 (Ac.Ft)

Status of hydrographs being held in storage

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

s e G i L Rl s
Process from Point/Station 100.000 to Point/Station 101.000
#%%% RETARDING BASIN ROUTING *¥**%*

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 41
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)

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

Initial basin outflow = 0.00 (CFs)

Depth vs. Storage and Depth vs. Discharge data:
Basin Depth Storage outflow (s-0*dt/2) (s+0*dt/2)

(Ft.) (AC.Ft) (CFS) (AC.Ft) (AC.Ft)
0.000 0.000 0.000 0.000 0.000
0.500 0.280 0.000 0.280 0.280
0.600 0.337 5.000 0.320 0.354
1.000 0.568 5.000 0.551 0.585
1.500 0.864 5.000 0.847 0.881
2.000 1.169 5.000 1.152 1.186
2.500 1.482 5.000 1.465 1.499
3.000 1.804 5.000 1.787 1.821
3.500 2.134 5.000 2.117 2.151
4.000 2.474 5.000 2.457 2.491
4.500 2.822 5.000 2.805 2.839
5.000 3.184 5.000 3.167 3.201
6.000 3.918 5.000 3.901 3.935
7.000 4.667 5.000 4.650 4.684
8.000 5.429 5.000 5.412 5.446
9.000 6.207 5.000 6.190 6.224

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

Time Inflow outflow Storage Depth

(Hours) (CFS) (CFS) (Ac.Ft) .0 9.5 19.01 28.52 38.02 (Ft.)
0.083 1.74 0.00 0.006 o1 | | | | 0.01
0.167 4.59 0.00 0.028 0 I | | | | 0.05
0.250 5.04 0.00 0.061 o I | | | | 0.11
0.333 5.46 0.00 0.097 o I | | | | 0.17
0.417 6.40 0.00 0.138 o I | | | | 0.25
0.500 7.10 0.00 0.184 o I | | | | 0.33
0.583 7.43 0.00 0.234 o I | | | | 0.42
0.667 7.37 0.36 0.284 o I | | | | 0.51
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0.00 5.00 0.368 I O 0.65
0.00 4.77 0.334 1 o0 0.60
0.00 2.56 0.309 10 0.55
0.00 1.37 0.296 10 0.53
0.00 0.74 0.288 o0 0.51
0.00 0.39 0.284 o 0.51
0.00 0.21 0.282 o 0.50
0.00 0.11 0.281 o 0.50
0.00 0.06 0.281 o 0.50
0.00 0.03 0.280 o 0.50
0.00 0.02 0.280 o 0.50
0.00 0.01 0.280 o 0.50
0.00 0.01 0.280 o 0.50
0.00 0.00 0.280 o 0.50
0.00 0.00 0.280 o 0.50
0.00 0.00 0.280 o 0.50

Remaining water in basin 0.28 (Ac.Ft)

Number of intervals = 112
Time interval = 5.0 (Min.)
Maximum/Peak flow rate = 5.000 (CFS)
Total volume = 3.130 (Ac.Ft)
Status of hydrographs being held in storage
Stream 1 Stream 2 Stream 3 Stream 4 Stream 5

peak (CFS) 0.000 0.000 0.000 0.000 0.000
........ VOl C(AC.FL) esnri000 i wn D000 wsDi000 e 3:000 eeD:000
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ROUTE6100.o0out

FLOOD HYDROGRAPH ROUTING PROGRAM
copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 08/20/18

17-0108 INDIAN & RAMONA DISTRIBUTION CENTER
ROUTING CALCULATION

100-YR 6-HR STORM EVENT

MJS

Number of intervals = 77

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 33.255 (CFs)
Total volume = 4.381 (Ac.Ft)

Status of hydrographs being held in storage

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

s e G i L Rl s
Process from Point/Station 100.000 to Point/Station 101.000
#%%% RETARDING BASIN ROUTING *¥**%*

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 77
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)

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

Initial basin outflow = 0.00 (CFs)

Depth vs. Storage and Depth vs. Discharge data:
Basin Depth Storage outflow (s-0*dt/2) (s+0*dt/2)

(Ft.) (AC.Ft) (CFS) (AC.Ft) (AC.Ft)
0.000 0.000 0.000 0.000 0.000
0.500 0.280 0.000 0.280 0.280
0.600 0.337 5.000 0.320 0.354
1.000 0.568 5.000 0.551 0.585
1.500 0.864 5.000 0.847 0.881
2.000 1.169 5.000 1.152 1.186
2.500 1.482 5.000 1.465 1.499
3.000 1.804 5.000 1.787 1.821
3.500 2.134 5.000 2.117 2.151
4.000 2.474 5.000 2.457 2.491
4.500 2.822 5.000 2.805 2.839
5.000 3.184 5.000 3.167 3.201
6.000 3.918 5.000 3.901 3.935
7.000 4.667 5.000 4.650 4.684
8.000 5.429 5.000 5.412 5.446
9.000 6.207 5.000 6.190 6.224

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

Time Inflow outflow Storage Depth

(Hours) (CFS) (CFs) (Ac.Ft) .0 8.3 16.63 24.94 33.26 (Ft.)
0.083 0.88 0.00 0.003 o | | | | 0.01
0.167 2.50 0.00 0.015 o1 | | | | 0.03
0.250 3.15 0.00 0.034 o I | | | | 0.06
0.333 3.39 0.00 0.057 o I | | | | 0.10
0.417 3.51 0.00 0.080 o I | | | | 0.14
0.500 3.76 0.00 0.105 o I | | | | 0.19
0.583 4.07 0.00 0.132 o I | | | | 0.24
0.667 4.14 0.00 0.161 O I | | | | 0.29
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0.00 5.00 1.532 1 O 2.58
0.00 5.00 1.498 I o© 2.52
0.00 5.00 1.464 I O 2.47
0.00 5.00 1.429 1 o© 2.42
0.00 5.00 1.395 1 O 2.36
0.00 5.00 1.360 T O 2.31
0.00 5.00 1.326 I O 2.25
0.00 5.00 1.291 T o© 2.20
0.00 5.00 1.257 T o© 2.14
0.00 5.00 1.222 1T o© 2.09
0.00 5.00 1.188 1 O 2.03
0.00 5.00 1.154 T o© 1.97
0.00 5.00 1.119 T o 1.92
0.00 5.00 1.085 1 O 1.86
0.00 5.00 1.050 T O 1.81
0.00 5.00 1.016 I O 1.75
0.00 5.00 0.981 1 O 1.69
0.00 5.00 0.947 1 O 1.64
0.00 5.00 0.913 1 o 1.58
0.00 5.00 0.878 1 O 1.52
0.00 5.00 0.844 1 O 1.47
0.00 5.00 0.809 1 0O 1.41
0.00 5.00 0.775 1 O 1.35
0.00 5.00 0.740 1 O 1.29
0.00 5.00 0.706 I O 1.23
0.00 5.00 0.672 1 O 1.17
0.00 5.00 0.637 I O 1.12
0.00 5.00 0.603 I o© 1.06
0.00 5.00 0.568 I O 1.00
0.00 5.00 0.534 1 o 0.94
0.00 5.00 0.499 1 0O 0.88
0.00 5.00 0.465 I O 0.82
0.00 5.00 0.430 1 O 0.76
0.00 5.00 0.396 I O 0.70
0.00 5.00 0.362 1 O 0.64
0.00 4.34 0.329 1 o 0.59
0.00 2.33 0.307 1T O 0.55
0.00 1.25 0.294 10 0.52
0.00 0.67 0.288 o0 0.51
0.00 0.36 0.284 o 0.51
0.00 0.19 0.282 o 0.50
0.00 0.10 0.281 o 0.50
0.00 0.06 0.281 o 0.50
0.00 0.03 0.280 o 0.50
0.00 0.02 0.280 o 0.50
0.00 0.01 0.280 o 0.50
0.00 0.00 0.280 o 0.50
0.00 0.00 0.280 o 0.50
0.00 0.00 0.280 o 0.50
0.00 0.00 0.280 o 0.50

Remaining water in basin 0.28 (Ac.Ft)

Number of intervals = 146

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 5.000 (CFS)
Total volume = 4.101 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000
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FLOOD HYDROGRAPH ROUTING PROGRAM
copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 08/20/18

17-0108 INDIAN & RAMONA DISTRIBUTION CENTER
ROUTING CALCULATION

100-YR 24-HR STORM EVENT

MJS

Number of intervals = 293

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 13.354 (CFS)
Total volume = 7.609 (Ac.Ft)

Status of hydrographs being held in storage

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

s e G i L Rl s
Process from Point/Station 100.000 to Point/Station 101.000
#%%% RETARDING BASIN ROUTING *¥**%*

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 293
Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)

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

Initial basin outflow = 0.00 (CFs)

Depth vs. Storage and Depth vs. Discharge data:
Basin Depth Storage outflow (s-0*dt/2) (s+0*dt/2)

(Ft.) (AC.Ft) (CFS) (AC.Ft) (AC.Ft)
0.000 0.000 0.000 0.000 0.000
0.500 0.280 0.000 0.280 0.280
0.600 0.337 5.000 0.320 0.354
1.000 0.568 5.000 0.551 0.585
1.500 0.864 5.000 0.847 0.881
2.000 1.169 5.000 1.152 1.186
2.500 1.482 5.000 1.465 1.499
3.000 1.804 5.000 1.787 1.821
3.500 2.134 5.000 2.117 2.151
4.000 2.474 5.000 2.457 2.491
4.500 2.822 5.000 2.805 2.839
5.000 3.184 5.000 3.167 3.201
6.000 3.918 5.000 3.901 3.935
7.000 4.667 5.000 4.650 4.684
8.000 5.429 5.000 5.412 5.446
9.000 6.207 5.000 6.190 6.224

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

Time Inflow outflow Storage Depth

(Hours) (CFS) (CFs) (Ac.Ft) .0 3.3 6.68 10.02 13.35 (Ft.)
0.083 0.21 0.00 0.001 o | | | | 0.00
0.167 0.56 0.00 0.003 o1 | | | | 0.01
0.250 0.64 0.00 0.008 o1 | | | | 0.01
0.333 0.79 0.00 0.012 o1 | | | | 0.02
0.417 0.98 0.00 0.019 o1 | | | | 0.03
0.500 1.04 0.00 0.026 O 1I | | | | 0.05
0.583 1.06 0.00 0.033 o1 | | | | 0.06
0.667 1.07 0.00 0.040 oI | | | | 0.07
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0.72 2.55 0.309 |I 0 0.55
0.72 1.70 0.299 |1 o© 0.53
0.72 1.25 0.294 |10 0.52
0.72 1.00 0.291 |10 0.52
0.72 0.87 0.290 |10 0.52
0.72 0.80 0.289 |o 0.52
0.72 0.76 0.289 |o 0.52
0.72 0.74 0.288 |o 0.51
0.72 0.73 0.288 |o 0.51
0.72 0.73 0.288 |o 0.51
0.72 0.72 0.288 |o 0.51
0.72 0.72 0.288 |o 0.51
0.72 0.72 0.288 |o 0.51
0.72 0.72 0.288 |o 0.51
0.72 0.72 0.288 |o 0.51
0.72 0.72 0.288 |o 0.51
0.51 0.67 0.288 |oO 0.51
0.16 0.52 0.286 IO 0.51
0.08 0.33 0.284 o 0.51
0.04 0.20 0.282 o0 0.50
0.02 0.12 0.281 o 0.50
0.00 0.07 0.281 o 0.50
0.00 0.04 0.280 o 0.50
0.00 0.02 0.280 o 0.50
0.00 0.01 0.280 o 0.50
0.00 0.01 0.280 o 0.50
0.00 0.00 0.280 o 0.50
0.00 0.00 0.280 o 0.50
0.00 0.00 0.280 o 0.50

Remaining water in basin 0.28 (Ac.Ft)

Number of intervals = 301

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 5.000 (CFS)
Total volume = 7.329 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000
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RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

INDEX SHEET NO.

H:\1386\03 — Indian Avenue\Perris — SD\Engr\Stormdrain\03—sd—Indian.dwg
June 10, 2011 — 10:21am | Terry

Plot Date:

PERRIS V ALLEY MDP LINE E—3 TITLE SHEET | 1
| GENERAL NOTES LINE "E—3" PLAN AND PROFILE 2-14
: i
' \ LATERAL PROFILES - 15-18
1. THE CONTRACTOR SHALL CONSTRUCT THE FLOOD CONTROL IMPROVEMENTS SHOWN ON THE DRAWINGS IN
ACCORDANCE WITH THE REQUIREMENTS OF THE RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION DETAILS AND SECTIONS 19-20
DISTRICT'S M.0.U. STANDARD SPECIFICATIONS DATED SEPTEMBER 1984, AND DESIGN MANUAL STANDARD
ﬁ@ DRAWINGS DATED APRIL 2004.
o ) " - 2. AN ENCROACHMENT PERMIT IS REQUIRED FROM RIVERSIDE COUNTY FLOOD CONTROL. CONTACT ED LOTZ AT
——-- RIVERSIDE COU! 951-955-1266. AFTER THE PERMIT IS ISSUED THE DISTRICT MUST BE NOTIFIED ONE WEEK PRIOR TO
V h —m— K CONSTRUCTION.
MORENO \ | 3. CONSTRUCTION INSPECTION WILL BE PERFORMED BY RIVERSIDE COUNTY FLOOD CONTROL. CONTACT HENRY
IOREN NN G OLIVO AT 951-955-1288. THE DISTRICT MUST BE NOTIFIED TWENTY (20) DAYS PRIOR TO CONSTRUCTION.
L) SEAUNONT ‘ ) 4. ALL STATIONING REFERS TO CENTERLINE OF CONSTRUCTION (STORM DRAIN) UNLESS OTHERWISE NOTED.
| G £y 1 °
A (79) 5. STATIONING FOR LATFRALS AND CONNECTOR PIPE REFER TO THE CENTERLINE INTERSECTION STATIONS. CONSTRUCTION NOTES: O
CORONA (?LN(E 6. g%RTY——E!GHT HOURS BEFORE EXCAVATION, THE CONTRACTOR IS TO CALL UNDERGROUND SERVICE ALERT AT @ CONSTRUCT 96" CONCRETE CAST-IN-PLACE PIPE (PIPE STRENGTH SHOWN ON PROFILE).
| & 7. ALL ELEVATIONS SHOWN ARE IN FEET AND DECIMALS THEREOF BASED ON U.S.C. & G.S. DATUM. () CONSTRUCT 84" CONCRETE CAST-IN~PLACE PIPE (PIPE STRENGTH SHOWN ON PROFILE)
PROJECT . AN JAGNTO é 8 ALL CROSS SECTIONS ARE TAKEN LOOKING DOWNSTREAM. (3) CONSTRUCT 72" CONCRETE CAST-IN-PLACE PIPE (PIPE STRENGTH SHOWN ON PROFILE).
:-- " »
SITE . s . ELEVATIONS OF UTILITIES ARE APPROXIMATE UNLESS OTHERWISE NOTED. (4) CONSTRUCT 18" R.C.P. (D-LOAD SHOWN ON PROFILE).
HEMET 10. OPENINGS RESULTING FROM THE CUTTING OR PARTIAL REMOVAL OF EXISTING CULVERTS, PIPES OR SIMILAR (5) CONSTRUCT 36" R.C.P. (D-LOAD SHOWN ON PROFILE).
- STRUCTURES TO BE ABANDONED SHALL BE SEALED WITH 6” OF CLASS “B” CONCRETE. | CONSTRUCT TRANSTION STRUCTURE NG, 1 PER RCFC ST, OWE. TS301
N . . DWG. .
E'-S‘"(’RE (9 11. PIPE BEDDING SHALL CONFORM TO RCFC&WCD STD. DWG. NO M815 EXCEPT FOR COVER LESS THAN 2 FEET. ®
@ HEMETS— FOR COVER LESS THAN 2 FEET, CONCRETE SLURRY (2000 PSI-2 SACK) SHALL BE USED. THE ENTIRE TRENCH @ CONSTRUCT JUNCTION STRUCTURE NO. 4 PER RCFC STD. DWG. JS229.
RESERVOIR SHALL BE SLURRIED EXTENDING 4 INCHES MINIMUM AND 12 INCHES MAXIMUM ABOVE THE TOP OF THE PIPE.
12. BH-1 INDICATES SOIL BORING LOCATIONS BASED ON THE SOILS REPORT DATED DECEMBER 27, 2006. CONSTRUCT MANHOLE NO. 4 PER RCFC STD. DWG. MH254 (SEE PLAN FOR VALUES)
LOCATIONS SHOWN ARE APPROXIMATE. (9) CONSTRUCT MANHOLE FOR C.LP.P. PER DETAIL "D” ON SHEET 20.
VICINITY MAP 13. C\(/)N [I\ISECTTHgR DFEIE'Er:H OF CATCH BASINS MEASURED FROM THE TOP OF THE CURB TO THE INVERT OF THE CONSTRUCT JUNCTION STRUCTURE PER DETAIL "A” ON SHEET 20.
SECTION 7 TOWNSHIP 2 SOUTH. RANGE 3 WEST | 14. CATCH BASINS SHALL BE LOCATED SO THAT LOCAL DEPRESSIONS SHALL BEGIN AT EXISTING CURB RETURN (D) CONSTRUCT CATCH BASIN NO. T PER RCFC STD. DWG. CB10C.
’ ’ JOINT. UNLESS OTHERWISE NOTED. CONSTRUCT 24”X24”X24” DEEP GRATED INLET WITH 12” VERTICAL PVC PIPE (SDR35).
NS | 15. ALL CURBS, GUTTERS, SIDEWALKS, DRIVEWAYS, AND OTHER EXISTING IMPROVEMENTS TO BE RECONSTRUCTED IN
" KIND AND AT THE SAME ELEVATION AND LOCATION AS THE EXISTING IMPROVEMENTS UNLESS OTHERWISE NOTED. (I3} CONSTRUCT CONCRETE BULKHEAD PER RCFC STD. DWG. M816.
16. STANDARD DRAEnglGSOT(_)é\[l)_Lg]Q E% SOEN THE PLAN AND PROFILE SHALL CONFORM TO DISTRICT STANDARD EXISTING WATERLINE (SIZE NOTED ON PLAN) TO BE RELOCATED TO MISS STORM DRAIN.
DRAWINGS UNLESS N HERWISE.
© 17. THE CONTRACTOR IS REQUIRED TO CALL ALL UTILITY AGENGIES REGARDING TEMPORARY SHORING AND SUPPORT (9 EXSTING WATERLINE ELEVATION AT STORM DRAI, CROSSING T0 BE. FIELD VERFIED PRIOR T0
START OF STORM DRAIN CONSTRUCTION. RELOCATE WATERLINE IF THERE IS A CONFLICT WITH
= 18. DURING ROUGH GRADING OPERATIONS AND PRIOR TO CONSTRUCTION OF PERMANENT DRAINAGE STRUCTURES, " \
END PROJECT = TEMPORARY DRAINAGE CONTROL SHOULD BE PROVIDED TO PREVENT PONDING WATER AND DAMAGE TO | R N et K OF CATCH BASIN (12'WIDE X 6°HIGH).  SEE PROFILE
- ADJACENT PROPERTIES.
W NANCE ST 5 19. APPROVAL OF THESE PLANS BE THE RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT CONSTRUCT INLET TYPE X PER RCFC STD. DWG CB108 (MODIFIED W/ ONE OPENING ONLY).
, E NANCE ST [
< DOES NOT RELIEVE THE DEVELOPER’S ENGINEER OF RESPONSIBILITY FOR THE ENGINEERING DESIGN. IF FIELD
13 /)
| CHANGES ARE REQUIRED, IT WILL BE THE RESPONSIBILITY OF THE DESIGN ENGINEER TO MAKE THE NECESSARY CONSTRUCT M.H. NO. 2 PER RCFC STD. DWG. MH252.
CORRECTIONS.
'....-
i) ” 20. THE CONTRACTOR OR DEVELOPER SHALL SECURE ALL REQUIRED ENCROACHMENT AND/OR STATE AND FEDERAL CONSTRUCT METAL FLARED END SECTION PER CALTRANS STD. DWG. D94A (TYPE Il).
é REGULATORY PERMITS PRIOR TO THE COMMENCEMENT OF ANY WORK. CONSTRUCT 18" CM.P. (14 GA. MINIMUM).
B (1) CAP END OF EXISTING 8" PVC RAW WATER LINE (PVC CAP).
W MARKHAM ST W MARKHAM ST
(22) REMOVE EXISTING 8" PVC RAW WATER LINE (SEE PLAN FOR LIMITS). VERIFY LOCATION OF WATER LINE
w RCF.C. & W.C.D. STANDARD DRAWINGS NOTIFY ENGINEER IF THERE IS A CONFLICT (MANHOLE TO BE CENTERERED AT EXISTING).
=< = ' .
= @ CB100 CATCH BASIN NO. 1 (23) SLURRY BACKFILL PER DETAIL "B” ON SHEET 19.
Led = (72
= = o CB108  TYPE X INLET
[ Lol
= o = MH252  MANHOLE NO. 2
& W PERRY ST MH254  MANHOLE NO. 4
. w TS301 TRANSITION STRUCTURE NO. 1
< - = M816 CONCRETE BULKHEAD
= | ol
< = Lud
= < &
2 = o CALTRANS STANDARD DRAWINGS
& = o ~BEGIN PROJECT '
D80 CAST—IN—PLACE REINFORCED CONCRETE SINGLE BOX CULVERT Underground Service Alert
RAMONA EXPY | RAMONA EXPY D94A METAL AND PLASTIC FLARED END SECTIONS
HABIB MOTLAGH
RCE No. 35163
INDEX M AP » TWO WORKING DAYS BEFORE YOU DIG
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10+00 11400 12+00 13+00 14+00 | |

CONSTRUCT 96" CONCRETE CAST-IN-PLACE PIPE (PIPE STRENGTH SHOWN ON PROFILE).
CONSTRUCT 84" CONCRETE CAST-IN-PLACE PIPE (PIPE STRENGTH SHOWN ON PROFILE).

'NOTE: CONTRACTOR SHALL PROTECT IN PLACE ALL UTIITES
~ " CROSSING OR PARALLELING THE STORM DRAIN UNLESS |
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CONSTRUCT 72" CONCRETE CAST—IN-PLACE PIPE (PIPE STRENGTH SHOWN ON PROFILE).
CONSTRUCT 18" R.C.P. (D—LOAD SHOWN ON PROFILE).
CONSTRUCT 36" R.C.P. (D—LOAD SHOWN ON PROFILE).
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CONSTRUCT TRANS!T!ON STRUCTURE NO. 1 PER RCFC STD. DWG. TS301.
CONSTRUCT JUNCTION STRUCTURE NO. 4 PER RCFC STD. DWG. JS229.
CONSTRUCT MANHOLE NO. 4 PER RCFC STD. DWG. MH254 (SEE PLAN FOR VALUES).
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S S S | EXISTNG GROUND AT CL. STOR RAN— . PROPOSED SURFACE AT CL STORM DRAN
o | o s | | i" o o\ B /S f | ' ': CONSTRUCT MANHOLE FOR C.IP.P. PER DETAIL "D” ON SHEET 20.
CONSTRUCT JUNCTION STRUCTURE PER DETAIL "A” ON SHEET 20.
CONSTRUCT CATCH BASIN NO. 1 PER RCFC STD. DWG. CBI100.

—E STORM DRAIN AND RCB |
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STA. 10+00.00 CL. INTERSECTION

| OF LINE

CONSTRUCT 24"X24"X24" DEEP GRATED INLET WITH 12" VERTICAL PVC PIPE (SDR35).
CONSTRUCT CONCRETE BULKHEAD PER RCFC STD. DWG. M816.
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; . / —— —— — — —— — ‘ e T EXISTING WATERLINE (SIZE NOTED ON PLAN) TO BE RELOCATED TO MISS STORM DRAIN.
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HGL 1C - S | | S S - | | | | - , R EXISTING WATERLINE ELEVATION AT STORM DRAIN CROSSING TO BE FIELD VERIFIED PRIOR TO
e e e o St SR RN R S s R I START OF STORM DRAIN CONSTRUCTION. RELOCATE WATERLINE IF THERE IS A CONFLICT WITH

THE EXISTING WATERLINE AND THE NEW STORM DRAIN.
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o=600 e CONSTRUCT CATCH BASIN OPENING AT BACK OF CATCH BASIN (12"WIDE X 67HIGH). SEE PROFILE
FOR CATCH BASIN OPENING ELEVATION

CONSTRUCT INLET TYPE X PER RCFC STD. DWG CB108 (MODIFIED W/ ONE OPENING ONLY).
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A R CONSTRUCT M.H. NO. 2 PER RCFC STD. DWG. MH252.

CONSTRUCT METAL FLARED END SECTION PER CALTRANS STD. DWG. D94A (TYPE ).

© HYDRAULIC DATA:
~ Q100=293 CFS

CONSTRUCT 18" C.M.P. (14 GA. MINIMUM).
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SLURRY BACKFILL |
12400.10 B.C.
1449.25FL

_V100=6.9 FPS |
f | | CAP END OF EXISTING 8" PVC RAW WATER LINE (PVC CAP).
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134 LF. OF SLURRY BACKFILL. SEE DETAL D" ON SHT. 20
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REMOVE EXISTING 8" PVC RAW WATER LINE (SEE PLAN FOR LIMITS). VERIFY LOCATION OF WATER LINE
NOTIFY ENGINEER IF THERE IS A CONFLICT (MANHOLE TO BE CENTERERED AT EXISTING).
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1 10+41.22 END TRANSITION

L FE - 35878LF OF 96" ClPP (3,000 PSI)

SLURRY BACKFILL PER DETAIL "B" ON SHEET 19.
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| 15+00 | | | ~16+00 | | | 17+00 | , | 18+00
CONSTRUCT 96” CONCRETE CAST—IN—PLACE PIPE (PIPE STRENGTH SHOWN ON PROFILE).
CONSTRUCT 84" CONCRETE CAST-IN-PLACE PIPE (PIPE STRENGTH SHOWN ON PROFILE).

| NOTE: CONTRACTOR SHALL PROTECT IN PLACE ALL UTILITIES.
| CROSSING OR PARALLELING THE STORM DRAIN UNLESS
~ OTHERWISE NOTED, BaEaa St by

CONSTRUCT 72" CONCRETE CAST-IN-PLACE PIPE (PIPE STRENGTH SHOWN ON PROFILE).
CONSTRUCT 18" R.C.P. (D-LOAD SHOWN ON PROFILE).
CONSTRUCT 36" R.C.P. (D-LOAD SHOWN ON PROFILE).
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CONSTRUCT TRANSITION -STRUCTURE NO. 1 PER RCFC STD. DWG. TS301.
CONSTRUCT JUNCTION STRUCTURE NO. 4 PER RCFC STD. DWG. JS229.

1460 ———f—— C.L. STORM DR?A%NW ~———7— PROPOSED-SURFACE-AT-C.L.STORM-DRAN {1465 CONSTRUCT MANHOLE NO. 4 PER RCFC STD. DWG. MH254 (SEE PLAN FOR VALUES).

CONSTRUCT MANHOLE FOR C.LP.P. PER DETAIL "D” ON SHEET 20.
CONSTRUCT JUNCTION STRUCTURE PER DETAIL "A” ON SHEET 20.

__STA. 15+05.00 MANHOLE /T

1460

CONSTRUCT CATCH BASIN NO. 1 PER RCFC STD. DWG. CB10Q.

CONSTRUCT 24"X247X24" DEEP GRATED INLET WITH 12" VERTICAL PVC PIPE (SDR35).
CONSTRUCT CONCRETE BULKHEAD PER RCFC STD. DWG. M816.

 MATCHLINE

EXISTING WATERLINE (SIZE NOTED ON PLAN) TO BE RELOCATED TO MISS STORM DRAIN.

EXISTING WATERLINE ELEVATION AT STORM DRAIN CROSSING TO BE FIELD VERIFIED PRIOR TO
START OF STORM DRAIN CONSTRUCTION. RELOCATE WATERLINE IF THERE IS A CONFLICT WITH

THE EXISTING WATERLINE AND THE NEW STORM DRAIN.
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CONSTRUCT CATCH BASIN OPENING AT BACK OF CATCH BASIN (12"WIDE X 6"HIGH). SEE PROFILE
FOR CATCH BASIN OPENING ELEVATION

CONSTRUCT INLET TYPE X PER RCFC STD. DWG CB108 (MODIFIED W/ ONE OPENING ONLY).
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 HYDRAULC DATA:
- HORALC DATA
VI00=69 FPS |

CONSTRUCT M.H. NO. 2 PER RCFC STD. DWG. MH252.

 HYDRAULIC DATA: |
~ Q100=288 CFS ;
- VI00=6.6 FPS

CONSTRUCT METAL FLARED END SECTION PER CALTRANS STD. DWG. D94A (TYPE IiI).

STA. 14400 _
STA. 18+00

INV,=1449.55
TA. 15+15.54 BC |

| STA. 15+02.00

 STA. 15+08.00
TINV.=1449.56

1440 : | R ,, 1440 CONSTRUCT 18" C.M.P. (14 GA. MINIMUM).

Q
CINV=144957 7 |

CAP END OF EXISTING 8" PVC RAW WATER LINE (PVC CAP).

| 40000 LF. OF 9" CIPP. (3000 PS)

REMOVE EXISTING 8" PVC RAW WATER LINE (SEE PLAN FOR LIMITS). VERIFY LOCATION OF WATER LINE
NOTIFY ENGINEER IF THERE IS A CONFLICT (MANHOLE TO BE CENTERERED AT EXISTING).
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SLURRY BACKFILL PER DETAIL "B" ON SHEET 19.
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