Lake Creek-Placentia
Preliminary Drainage Study

Preparer’s Certification

This report has been prepared by or under the oversight of the following registered civil engineer who
attests to the technical information contained herein and has judged the qualifications of referenced
data upon which recommendations, conclusions, and decisions are based.

Nobu Murakami, P.E. Date Seal
R.C.E. #78149
Exp. 09/30/2025



TABLE OF CONTENTS

Revision, dated September 25, 2023 .........c.ooeceeeiieeeiiee ettt iii
Revision, dated November 10, 2022 .............ooeeee e il
Revision, dated May 9, 2022............c.cccooooioiiiiieee ettt ettt en i
1.0 INTRODUCTION ...ooioiiiiiiiiteieetteet ettt ettt et e b e e et esae et e eseesbeenseeneenseensesneens 1
I.1  Project DeSCTIPION ...cccuiiieiiieeiieeciee e ettt e eiee e sttt eesteeeseteeeereeeareeenaeesssaeesssaeessseeensseeensseesnnns 1
1.2 PrOJECE FEATUIS ..ccuviiiiieiiieeiie ettt ettt ettt ettt et e e e e e eabe e bt e esseensaesnseenne 1
1.3 Draina@e CRATaCIETISTICS ...c.uiervieiiieiieeiietieeteeiteeeiteeteesteeaeestteebeessseeseesabeenseessseenseessseenne 2
1.4 FEMA Flood Hazard Zone Information.............cccccuieuiiriiiniieiiieiiecie e 3
1.6 Water Quality Management ..........cccveriieriieriieiiieiieeiieeeeeiee e eteesaeeseesaeeenbeessreesaesnseenne 3
2.0 HYDROLOGY ..ottt ettt sttt st b et st sb e et sat e bt et satenbeetesaeens 5
2.1 Hydrologic RESUILS......coiiiiiieiiieiieiie ettt ettt ettt et e enee 7
3.0 HYDRAULICS ...ttt ettt ettt et ettt e s s et e entesaeeseenaeeseenseeneenneenes 9
3.1  Hydraulic Methodology and Criteria ..........cccccueeeriieeiiieeiee et 9
R TN 111 (<3 V7211 ¥R 9
3.3 StOrM DTN SIZINE...cccviieiiieeeiieeeieeeeiee et et e et e e et e e et e e steeesbaeesssaeessseeessseeessseeensseesnnns 9
4.0 FLOOD CONTROL DISCUSSION.......utttiieitieieetieie ettt ae e 11
5.0 CONCLUSION. ... .ottt ettt ettt et sat ettt sh et eatesb e e bt esbesbeenbeeatesaeenbeennes 12
Figures
FIigure 1: VICINIEY IMAD...c..iiiiiiiiiiiieiie ettt ettt ettt et set e eteesaaeesbeessaeensaessaeenbeassseenseennsaans 4
Tables
Table 2.1: On-site Hydrologic Data Summary at Key Locations (10-year & 100-year)................... 7
Appendices

Appendix A: Hydrologic Backup Information
Appendix B: Modified Rational Method Results
Appendix C: Inlet Sizing

Appendix D: Preliminary Storm Drain Sizing

e —
Prepared by: S:\SDH OFFICE\2105 LAKE CREEK-PLACENTIA\WR\DRAINAGE
SDH & Associates, Inc. Revised: 9-25-23



PRELIMINARY DRAINAGE STUDY
(HYDROLOGY AND HYDARULICS)
FOR
LAKE CREEK-PLACENTIA
City Case #: DPR21-00015

REVISION PAGE
November 10, 2022

This report presents revisions to the previous version of the preliminary drainage study, dated
May 29, 2022. There were no further comments from the City of Perris on the aforementioned
drainage study; however, a segment of the proposed MDP Line H storm drain facility’s
alignment along Placentia Avenue has been adjusted based on our recent coordination with the
City of Perris and adjacent property owners. Therefore, the drainage study map has been revised
to be consistent with the latest preliminary grading plan and Line H storm drain facility’s revised
alignment. The preliminary draft calculation and storm drain profile for the Line H facility is
provided for reference purpose but these items are expected to be updated at the time of final
drainage study during construction documents to reflect the final storm drain improvement plan.
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PRELIMINARY DRAINAGE STUDY
(HYDROLOGY AND HYDARULICS)
FOR
LAKE CREEK-PLACENTIA
City Case #: DPR21-00015

REVISION PAGE
May 9, 2022

This report presents revisions to the previous version of the preliminary drainage study, dated
October 18, 2021. Based on the review comments received from the City of Perris Development
Services Department Planning Division (dated December 17, 2022), it was requested that the
project to provide a box culvert (in lieu of the drainage concrete channel) as the frontage MDP
Line H facility. Therefore, this drainage study has been revised to show and reflect a dual box
culverts along Placentia Avenue frontage.

Separately, there were some comments on the project-specific Preliminary Water Quality
Management Plan (PWQMP) that we received from the City of Perris via the contract reviewer,
Ms. Cynthia Gabaldon, on December 17, 2021. The PWQMP was recently revised to address the
outstanding comments and revised PWQMP hardcopies were sent back to Ms. Cynthia Gabaldon
on May 9, 2022 for her 2" review. Mr. Matthew Evans (assigned planner) for this project was
copied in the correspondence (coordination effort) with Ms. Cynthia Gabaldon. This revised
drainage study also reflects the revisions related to the PWQMP and BMP design.
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1.0 INTRODUCTION
1.1 Project Description

This drainage study presents preliminary hydrologic and hydraulic analyses for the proposed Lake
Creek-Placentia project (herein referred to as “the project”). The project is located in the City of
Perris, bounded by Placentia Avenue to the south, Wilson Avenue to the west, existing developed
parcel to the north, and Murrieta Avenue (to be vacated) and existing parcel to the east (not a part of
this project). Refer to Figure 1.0 for a Vicinity Map of the project. Applicable Assessor Parcel
Numbers (APNs) are 300-170-003, 004, 005, 006, 010, 011, 012, 013, 014, 015, 016, and 017.

1.2 Project Features

The overall project parcel consists of approximately 27.9 acres. The proposed improvements will
consist of a tilt-up warehouse building and associated parking areas, sidewalks, and landscape
areas. The proposed warehouse building footprint is approximately 580,900 square feet and there
will be a total of ~201 auto parking stalls to be provided. The proposed impervious and pervious
footprints within the drainage management area are approximately 1,018,262 square feet and
197,548 square feet, respectively. The project also includes a minor improvement for the frontage

Wilson Avenue.

It is our understanding that the City of Perris expects the project (as a condition of this project) to
construct a frontage flood control storm drain facility along Placentia Avenue (referred to as the
MDP “Line H”), from the existing Perris Valley Storm Drain (PVSD) Channel (downstream limit)
to the intersection of Wilson Avenue and Placentia Avenue (upstream limit). Based on the report
titled, “Master Drainage Plan for Perris Valley Commerce Center Specific Plan” (May 2010), a
12°(w) x 10’(h) box culvert was proposed for the downstream segment of MDP Line H. However,
due to the existing vertical constraint and relatively flat grades, the allowable facility depth would
be approximately 7 feet while having a positive drainage to the existing PVSD Channel. In order to
provide an equivalent hydraulic capacity or more, the proposed facility would need to be widened
while maintaining the depth to be 7 feet or less. Based on a hydraulic calculation, dual 9’(w) x 7°(h)
box culverts would be a comparable facility size, providing a slightly more hydraulic capacity.

However, at the authoring of this report (as of September 2023), the frontage flood control storm
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drain facility design effort is being coordinated with the City of Perris and an upstream
development, in order to determine the appropriate design criteria. The design of the frontage flood
control storm drain facility is to be addressed in a separate offsite storm drain plan and associated
hydraulic design report. At a minimum, the frontage storm drain facility is expected to be designed
to convey the ultimate buildout runoff from the Lake Creek-Placentia project and tributary flow

contributing to the westerly Wilson Avenue.

1.3 Drainage Characteristics

In the existing condition, the site consists of open, undeveloped space, draining generally from
northwest to southeast. Runoff from the project generally drains in a southeasterly direction in a
sheet flow manner towards Murrieta Avenue (to be vacated) and a vacant parcel (APN 300-170-
001). Runoff continues to drain in an easterly direction and eventually discharge into the existing
PVSD Channel (flood control channel). There is an offsite run-on location near the northwesterly
corner of the site where off-site flow is entering to the project via an existing mid-block cross-gutter
at the low point along Wilson Avenue. In general, the flow from the site is conveyed through the
site in a southeasterly direction towards the Perris Valley Storm Drain Channel. From the discharge
location into the Perris Valley Channel, runoff drains in a southerly direction and eventually

discharges into San Jacinto River, Canyon Lake, and then to Lake Elsinore.

In the post-project condition, the drainage characteristics will remain similar as compared to the
pre-project condition. Runoff from the site will be captured via proposed catch basins and conveyed
via proposed storm drain pipes to proposed on-site best management practices (BMPs). Once
treated, runoff from the project is anticipated to discharge into the proposed frontage flood control
storm drain facility along Placentia Avenue. The flood control facility is anticipated to convey the
runoff in an easterly direction and directly discharge into the existing Perris Valley Storm Drain
Channel. The northwesterly offsite run-on flow from Wilson Avenue will be captured and conveyed
by a proposed storm drain facility in Wilson Avenue in a southerly direction that will connect into

the proposed frontage flood control facility along Placentia Avenue.
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14 FEMA Flood Hazard Zone Information

The water courses around the project have been identified by the Federal Emergency Management
Agency (FEMA) as Zone X and Zone AE. The project is shown on the FEMA Flood Insurance
Rate Map (FIRM) number 06065C1430H, effective August 18, 2014. The majority of the proposed
project will be situated within Zone X; however, a small portion of the project will be within the
FEMA Zone AE flood fringe (but outside of the floodway). The improvements that will be within
the flood fringe will be surface parking and associated landscaping areas. The proposed building
finished floor and pad elevation are expected to be above the FEMA’s base flood elevation (BFE),
which is estimated to be approximately 1437.4 (+/-) based on interpolation using the FEMA cross-
section “J”. More specifically, based on the requirements/direction from the City of Perris, the
proposed building pad elevation is designed to be at least one foot above the BFE. For the portion
of the project that will be within the flood fringe, the project plans to process a Conditional Letter
of Map Revision (CLOMR) through FEMA. For reference purpose, a copy of the FIRMette
(reduced size) is included at the end of Appendix A.

1.6  Water Quality Management

In support of the preliminary site plan and grading plan, a Water Quality Management Plan
(WQMP) has been prepared for the project. The report is titled, “Water Quality Management Plan
for Lake Creek-Placentia,” with a revised date of September 25, 2023, prepared by SDH &
Associates, Inc. (Job Number 2105). The WQMP documents how the project addresses the
requirements regarding permanent stormwater quality management, in accordance with the
stormwater guidance document titled, “2010 Water Quality Management Plan for the Santa Ana

Region of Riverside County.”

]
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Figure 1: Vicinity Map
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2.0 HYDROLOGY

Preliminary hydrologic calculations were prepared in accordance with the Riverside County Flood

Control and Water Conservation District - Hydrology Manual, dated April 1978 (manual) for

preliminary on-site storm drain sizing purpose. The Hydrowin Advanced Engineering Software

(AES) 2016 Rational Method Analysis (Version 23.0) program was used to perform the hydrologic

analysis in this study.

The AES hydrologic model is developed by creating independent node-link models of each interior

drainage basin and linking these sub-models together at confluence points. The program has the

capability to perform calculations for 15 hydrologic processes. These processes are assigned code

numbers that appear in the results. The code numbers and their significances are as follows:

Subarea Hydrologic Processes (Codes)

SDH & Associates, Inc.

Code 1: Confluence analysis at a node
Code 2: Initial subarea analysis
Code 3: Pipe flow travel time (computer-estimated pipe sizes)
Code 4: Pipe flow travel time (user-specified pipe size)
Code 5: Trapezoidal channel travel time
Code 6: Street flow analysis through a subarea
Code 7: User-specified information at a node
Code 8: Addition of the subarea runoff to mainline
Code 9: V-Gutter flow through a subarea
Code 10: Copy main-stream data onto a memory bank
Code 11: Confluence a memory bank with the main-stream memory
Code 12: Clear a memory bank
Code 13: Clear the main-stream memory
Code 14: Copy a memory bank onto the main-stream memory
Code 15: Hydrologic data bank storage functions
Preparedby:  S\SDHOFFICE2105 LAKE CREEK-PLACENTIAWR\DRAINAGE
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In order to perform the hydrologic analysis; base information for the study area is required. This
information includes the drainage facility locations and sizes, land uses, flow patterns, drainage
basin boundaries, and topographic elevations. Compiled Hydrologic backup is included as

Appendix A to this report.

Area

Drainage boundaries were delineated (subdivided) to runoff collection (or runoff concentration)
locations, in order to determine peak flows for the purpose of sizing proposed storm drain facilities.
Drainage basin boundaries, flow patterns, and topographic elevations are shown on the drainage

study map for the site, included in Appendix B.

Time of Concentration/Intensity

The time of concentration was calculated using AES to determine the intensity for the 10-year and
100-year storm events. The 10-minute and 60-minute intensity values for the project were obtained
from the Riverside County Hydrology Manual as input data into AES. An annotated chart has been
included in Appendix A.

Runoff Coefficient

The runoff coefficients used for each minor basin were calculated by the AES software based on the
user-entered information of the hydrologic soil group and the land use for each basin. The specified
land use information in accordance with Plate D-5.6 of the Hydrology Manual was used by AES to
estimate the runoff coefficient. Supporting information for parameters assigned to AES calculations

is included with Appendix A of this report.

Hydrologic soil group data based on the Riverside County Hydrology Manual indicates the project
primarily consists of Hydrologic Soil Group “C”. For the purpose of hydrologic calculations for the
proposed condition, Soil Group C has been applied.

Topography
The onsite project specific topography consists of 1-foot contours on the NAVD-88 vertical datum,

provided by Arrowhead Mapping Corp.

Prepared by: S:\SDH OFFICE\2105 LAKE CREEK-PLACENTIA\WR\DRAINAGE
SDH & Associates, Inc. Revised: 9-25-23



2.1

Hydrologic Results

The hydrologic results at key points of interest for the project can be found in Table 2.1. The

summary shows the hydrologic results at the proposed on-site catch basin locations (key catch basin

locations) and overall on-site peak flow at the project discharge (outlet) locations. The detailed

hydrologic calculation results are located in Appendix B of this report.

Table 2.1 — On-site Hydrologic Data Summary at Key Locations (10-year & 100-year)

Post-project’'
Peak Flow Rate, Peak Flow Rate,
Key Drainage Total Area 0 °
Node ID * (Acres) 10 2 1002
(cfs) (cfs)
105
(On-site Catch Basin) 1.3 2.6 3.7
109
(On-site Catch Basin) 11 22 3.1
115
(On-site Inflow into Basin) 24 4.6 6.6
119
(On-site Curb Cut into Basin) 1.3 2.7 3.9
120
(On-site Inflow into Basin) 1.3 2.7 3.9
127
(On-site Landscape Drain) 0.3 0.2 03
130
(Outlet to “Line H”) 4.5 7.3 10.4
220
(On-site Catch Basin) 0.5 0.9 1.3
303
(On-site Landscape Drain) 0.4 0.3 0.5
305
(On-site Catch Basin - Surface) L4 2.8 4.0
309
(On-site Catch Basin) 2.1 5.0 7.0
314 . ” ”
(On-site Catch Basin) : . .
319
(On-site Catch Basin) 22 5.2 7.4
324
(On-site Catch Basin) 28 6.6 9.4
327
(On-site Catch Basin) 0.5 0.9 1.3
340
(On-site Overall Flow into BMP) 115 222 31.7
405
(On-site Catch Basin - Surface) 4.0 7.4 10.5
409
(On-site Catch Basin - Surface) 4.3 1.9 11.3

Prepared by:

SDH & Associates, Inc.

S:\SDH OFFICE\2105 LAKE CREEK-PLACENTIA\WR\DRAINAGE

Revised: 9-25-23



(On-site Catcl?]l?.zasin - Surface) 1.0 24 3.4
(On-site Overaélll3l? low into BMP) 9.3 16.3 23.3
(On-site Lai(:;zcape Drain) 0.7 0.4 0.6

(Flow Contribut?osl? from Basin 200) 0.5 0.9 13
(Flow Contribut?osl? from Basin 300) 11.5 222 31.7
(Flow Contribution from Basin 400) 10.0 16.4 23.4
Shared Outlet for gl(;ins 200, 300 & 400 22.0 38.9 55.6

(Outlet to “Line H”)

Note:
1: Refer to Appendix A for supporting information.
2: “cfs”= cubic feet per second.

3: Refer to Appendix B for Drainage Study Map
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3.0 HYDRAULICS
3.1 Hydraulic Methodology and Criteria

The 10-year and 100-year, 1-hour post-project peak flow rates were calculated. For the on-site
private storm drain systems, the 10-year peak flow rates based on the Modified Rational Method

(AES Rational Method) outputs are used to determine preliminary sizes.

3.2 Inlet Sizing

Inlet design calculation specific to the proposed surface catch basin and BMP overflow catch basin
will be conducted during final engineering and calculation output will be incorporated in Appendix
C. In the post-project condition, the on-site proposed storm drain catch basins (inlets) will be
designed to intercept, at a minimum, the 10-year, 1-hour peak flow rates. There are several catch
basin (grate inlet) locations in sump and the grate inlet will be designed to accommodate the local
tributary peak flows. Due to the project’s proximity to the existing Perris Valley Storm Drain
(PVSD) Channel floodplain, the on-site proposed catch basins (low point areas) could potentially
experience some standing water temporarily, pending the downstream tail water conditions in the
Perris Valley Storm Drain Channel and the proposed Line H facility. It’s prudent the downstream
storm drain systems are maintained on an as-needed basis by responsible parties in order to

maintain its original design functionality and minimize potential standing water.

33 Storm Drain Sizing

Preliminary storm drain sizing calculations were conducted in order to size the proposed on-site
private storm drain pipes. The calculations were prepared using the 100-year, 1-hour peak flow rate
output from the AES Rational Method and the Manning’s equation along with a sizing bump-up
factor (typically in the range of 15 to 30%) in an effort to account for potential hydraulic losses.
Typically, this calculation approach is adequate for on-site private storm drain sizing. If necessary,
a more detailed hydraulic calculation may be provided on a case-by-case basis during final
engineering. A summary of preliminary on-site storm drain sizing calculations is provided in

Appendix D.
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As indicated in the introduction of this report, it is our understanding the City of Perris expects the
project to construct a flood control facility along frontage Placentia Avenue to the exiting PVSD
Channel. Runoff from the project is anticipated to discharge into the proposed flood control facility.
Pending the hydraulic grade lines (HGLs) in the proposed flood control facility, flap valves may be

recommended for the proposed on-site storm drain pipes at the discharge (outlet) locations.

It is our understanding the City of Perris and/or RCFC has a plan for improvements to the existing
Perris Valley Storm Drain (PVSD) Channel; however, it is unknown as to when the downstream
Perris Valley Storm Drain Channel improvements will take place. At this time (anticipating the
project will be constructed prior to the potential improvements of the existing PVSD Chanel in the
future), the proposed frontage storm drain facility’s outfall is expected to discharge at the bottom

(invert) of the existing PVSD channel on south side of Placentia Avenue.

As mentioned in Section 1.2 of this report, the frontage flood control storm drain facility design
effort is being coordinated with the City of Perris and an upstream development project, in order to
determine the appropriate design criteria. A preliminary hydraulic design calculation has been
performed to determine a required facility size that would be comparable and in conformance to the
MDP for Perris Valley Commerce Center Specific Plan (2010); however, the design will be updated
accordingly based on the ongoing coordination with the City. The design of the frontage flood
control storm drain facility is to be addressed in a separate offsite storm drain plan and associated
hydraulic design report. At a minimum, the frontage storm drain facility is expected to be designed
to convey the ultimate buildout runoff from the Lake Creek-Placentia project and tributary flow

contributing to the westerly Wilson Avenue.

|
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4.0 FLOOD CONTROL DISCUSSION

The project is expected to increase the peak flow rate as a result of the proposed improvements.
However, based on the City’s direction, the project plans to provide a frontage storm drain facility
along Placentia Avenue from the PVSD Channel (downstream limit) up to the intersection of
Wilson Avenue (upstream limit). The concept of the proposed frontage flood control facility is
being coordinated with the City of Perris and the Riverside County Flood Control and Water
Conservation District (RCFC&WCD) and the design will be processed separately in the offsite
storm drain plan and associated hydraulic design report. Runoff from the project is expected to
discharge into the proposed frontage storm drain facility, which then directly discharges into the
existing Perris Valley Channel (flood control channel). The proposed frontage storm drain facility is
expected to convey the tributary peak flow rate accounting for the ultimate buildout condition,
including the proposed project and northwesterly tributary flow from Wilson Avenue; therefore, an
on-site flood control detention (based on the increase runoff detention criteria) is not anticipated to
be required. As a note, the project is situated in the Riverside County WAP HCOC Exemption area
approved on April 20, 2017, and the project is considered exempt from the hydrologic condition of

concern (HCOC) requirements.

]
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5.0 CONCLUSION

This drainage study presents preliminary hydrologic and hydraulic analyses for the proposed Lake
Creek-Placentia project. Hydrologic calculations were computed in accordance with the Riverside
County Flood Control and Water Conservation District - Hydrology Manual, dated April 1978
(manual). The on-site peak discharge rates for the 10-year and 100-year, 1-hour storm events have
been determined for the project. The relevant 10-year and 100-year peak flow rates were used to
determine the on-site storm drain sizes. Flood control mitigation (increased runoff mitigation) is not
anticipated to be required for this project since the project runoff will discharge into the proposed
frontage storm drain facility along Placentia Avenue that will be designed for the ultimate buildout
condition. The offsite/frontage storm drain design will be processed separately by an offsite storm
drain plan and associated hydraulic design report. The project also plans to process a CLOMR
separately through FEMA for the easterly portion of the proposed improvements that will be within
the FEMA Zone AE flood fringe. The CLOMR is expected to be processed prior to issuance of the
Building Permit from the City of Perris and subsequently a LOMR prior to issuance of Occupancy
Permit. In summary, no adverse impacts are anticipated to the downstream drainage facilities as a

result of the proposed improvements.

|
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Appendix A
Hydrologic Backup Information

Includes:
1. RCFC&WCD Hydrologic Soils Group Map (Plate C-1.30)
2. RCFC&WCD Intensity-Duration Curves Data (Plate D-4.1) per NOAA Atlas 2
3. FEMA FIRMette
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Appendix B
Modified Rational Method Results

Includes:
1. Post-project Drainage Study Map
2. Post-project AES Rational Method Output (10-year & 100-year)



Appendix C
Inlet Sizing

Note: Detailed onsite inlet calculations will be conducted at the time of the final drainage study and will be
incorporated in this Appendix.



Appendix D

Preliminary Storm Drain Sizing

Includes:
1. Preliminary on-site storm drain sizing summary



