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PRELIMINARY HYDROLOGY ANALYSIS April 2024

1.0 INTRODUCTION

1.1  GEOGRAPHIC SETTING

The existing project site for the West 2™ Apartment project consist of 4.18 acres and located
in the City of Corona, Riverside County, California. The project site is located south 91
freeway, west of Buena Vista, east of Lincoln Avenue, and north of 6" street. The project site is
bounded by commercial property to the west and bounded by commercial and Orange Grove
High School to the south and bounded by 2™ Street to the north and bounded by Buena Vista
Avenue to the east. See Section 1.4 for Location Map.

The project site is located at FEMA flood zone ‘X" per FEMA Flood Insurance Rate Map (FIRM)
No. 06065C0689G, map revised August 28, 2008. Flood Zone ‘X’ represents areas of
minimum flood hazard (See Appendix 1).

1.2 PURPOSE OF THIS REPORT

The purpose of this report is to identify and analyze the existing drainage conditions & post
development impacts, in order to provide adequate drainage facilities for the proposed
development located in the City of Corona, California.

This drainage study will analyze and compare the 10-year & 100-year storm events for the
existing and proposed conditions. Outcomes of the analysis will facilitate the conceptual
layout of a drainage system to adequately convey storm runoff through the site without
adversely impacting surrounding areas.

This analysis will also demonstrate that the storm water and flood protection goals as outlined
in the Riverside County Design Manual have been met. See Section 5.0 for Design Criteria.

1.3 METHODOLOGY

This study was prepared in conformance with the Riverside County Hydrology Manual.
A.E.S. Computer Software (Version 21) was utilized to compile the hydrologic data and to
determine the peak discharges.

FUSCOE ENGINEERING, INC. 2
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1.4  PROJECT SITE LOCATION MAP
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The Project Site is identified in the location map shown below.
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2.0 EXISTING TOPOGRAPHIC & HYDROLOGIC
CONDITIONS

2.1  EXISTING TOPOGRAPHY

The approximate 4.18-acre project site area is vacant land consisting of vegetation, trees, and
dirt. Most of the existing site is pervious. However, the project site was a former mobile home
park until 2014. Therefore, the existing runoff coefficient was analyzed with the mobile home
park factor.

The site’s hydrologic soil group is ‘B’ per USDA Soil Map (See Appendix 7.1)

2.2  EXISTING DRAINAGE PATTERN AND STORM DRAIN FACILITIES

The existing site is currently divided into 3 drainage areas (A, B, and C)

Drainage area A, which is 0.72 acres of the site, is broken into 2 subareas that consists of
existing dirt and wall (A1.1 and A1.2). The area drains along a 6-to-7-foot grade difference
from southwest to northeast. Area A runoff is discharged to existing 2™ street.

Drainage area B, which is 2.75 acres of the site, is broken into 4 subareas that consists of
existing dirt and wall (B1.1, B1.2, B2.1, and B2.2). The area drains along about 10-foot
grade difference from southwest to northeast. Area B runoff is discharged to existing 2™ Street.

Drainage area C, which is 0.71 acres of the site, consists of existing dirt and wall. The area
has 7-foot grade difference from southwest to northeast an over 250" travel length. This area
drains towards the Buena Vista.

All existing Drainage area A, B, and C onsite runoff joins Buena Vista and 2™ Street runoff
and conveyed northerly via traditional cross gutter, and curb and gutters. This runoff is
captured by a catch basin at northwest corner of Buena Vista and 2™ Street intersection.
However, this catch basin directs the flow to the existing 54" RCP (Reinforced Concrete Pipe)
Buena Vista storm drain which runs from south to north. This storm drain is noted in the city
Drainage Master Plan to be deficient for this reach.

Refer to Appendices 7.2 and 7.3 for Existing Improvements, Hydrology Map and Calculations.
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3.0 PROPOSED PROJECT & HYDROLOGIC CONDITIONS

3.1  PROPOSED PROJECT

The proposed project consists of 4 buildings in Family apartment parcel (3.46 AC) and 1
building in Permanent supportive housing parcel (0.72 AC) with paved parking lots, pool, and
basketball court. The proposed project will be mostly impervious with some landscaped areas
and will have project BMP’s to mitigate the stormwater runoff.

3.2 PROPOSED DRAINAGE PATTERN AND STORM DRAIN FACILITIES

The proposed development will maintain the historic discharge point. Generally, onsite
stormwater runoff will be captured by localized catch basins and drain inlets, and flows will be
diverted into high and low flows. The low flows will be routed first to treatment points with
Modular Wetlands Systems (MWS) to treat the proposed runoff. Once the runoff is treated by
the MWS, the low water quality flows will be discharged into the existing underground 54-inch
storm drain in Buena Vista. The 10-Yr (high) flows will be directed to a separate high flow
storm drain pipe system and eventually to be discharged onto the streets via parkway culverts.

There are essentially three proposed drainage management areas delineated for the site.

Drainage Area A which is consists of the permanent supportive housing parcel apartment
structure, parking lot, and landscape areas. Runoff will be conveyed via ribbon gutter and
captured in catch basins that lead to an MWS system located at the northeast entrance. Runoff
from the system discharges to 2™ Street through a proposed curb outlet.

Drainage Area B1 consists of the west side of building 1, landscape, and parking lot areas.
Runoff will be conveyed via ribbon gutter and captured in a trench drain. The trench drain will
have a low-flow outlet that leads to an MWS system located in the middle west of the parking
lot. High flow will be diverted into a junction structure next to the trench drain. This junction
structure connects to a curb outlet that discharges into the curb and gutter at 2nd Street.

Drainage Area B2.1, B2.2, and B3, consists of the majority of the northeast building 2, a
minor portion of the northwest building 3, landscape, and pedestrian walkway. Runoff will be
conveyed via swale and captured into open grate diversion structure at northeast corner of the
project site. The diversion structure will have a low flow outlet that leads to a MWS system
located in the northeast of building 3. The diversion structure high flow will be conveyed to
curb outlet that discharge to the curb and gutter at 2™ street.

FUSCOE ENGINEERING, INC. 5
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Drainage Area B4 consists of the east portion of Building 1, the west side of Building 2, the
northwest side of Building 4, as well as landscape and pedestrian walkway areas. Runoff will
be captured and conveyed by an area drain system that leads to a diversion structure. The
diversion structure will have a low flow outlet leading to an MWS system located in the west
median of the parking lot.

Drainage B5 consists of the south side of Building 2, the northeast side of Building 4, as well
as landscape and pedestrian walkway areas. Runoff will be captured and conveyed via an
area drain system that leads to a diversion structure at the west of Building 3. The diversion
structure will have a low-flow outlet leading to an MWS system located in the west of Building

3.

Drainage B6.1 and B6.2 consist of the south side of Building 4, landscape, and parking lot
areas. Runoff will be conveyed via a ribbon gutter and captured in a catch basin that leads to
an MWS system located on the east side of the parking lot.

Drainage B7 consists of the west side of Building 3, landscape, pedestrian walkway, and pool
areas. Runoff will be captured and conveyed via an area drain system that leads to a diversion
structure at the west of Building 3. The diversion structure will have a low-flow outlet leading
to an MWS system located in the west of Building 3.

The treated low flows from MWS units of drainage areas B4, B5, B6.1, B6.2 and B7 will be
conveyed through a private low flow storm drain system. The 10-year flows from these areas
will be conveyed through a separate private 10-year storm system.

This private low flow storm drain will connect to the existing 54” RCP storm drain system in
Buena Vista. The 10-year flows storm drain system will be discharged towards a parkway
culvert at 2™ Street.

Drainage C1 and C2 consist of the east side of Building 3, landscape, pedestrian walkway,
and parking lot areas. Runoff will be captured and conveyed via an area drain system that
leads to a diversion structure at the northeast corner of the property. The diversion structure
will have a low-flow outlet that leads to an MWS system located in the northeast of the
property. The 10-Year (high) flow from the diversion structure will be conveyed to a parkway
culvert that discharges into the curb and gutter at Buena Vista.

The site will be graded as such to have overland runoff for severe storms and the finish floor is
set at least a foot over the 100 year-storm.

Refer to Appendices 7.2 and 7.4 for Proposed Hydrology maps and calculations.

FUSCOE ENGINEERING, INC. 6
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4.0 STREET CAPACITY ANALYSIS

The City of Corona Drainage Master Plan, along with City staff, has stated that the storm
drain on Buena Vista Avenue is in deficient conditions. Street capacity analysis analyzed in
Appendix 7.5.

The street capacity analysis, detailed in Appendix 7.5, indicates that for Buena Vista, the
Q100 is 602.98 cfs, as per hydrology backup calculations. However, the existing 54-inch
storm drain pipe can handle only 278.09 cfs. Consequently, the street capacity calculations
are based on 325 cfs.

For 2nd Street, the capacity analysis is conducted with Buena Vista's Q100 because the City
of Corona Drainage Master Plan did not assess the flow on 2nd Street at that time.

Street Finish Floor (ff)  Water Surface (ff) Normal Depth (inch)  Clearance (f)
Buena Vista - 1 639.6 638.0 1.7 1.6
Buena Vista - 2 638.1 635.7 12.8 2.4
Buena Vista - 3 636.6 633.3 12.2 gRe

2" Street - 1 636.6 632.2 17.9 4.4

Refer to Appendices 7.5 for Street capacity calculations.

FUSCOE ENGINEERING, INC. 7
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5.0 DESIGN CRITERIA

e The proposed storm drain systems will be designed to be consistent with the
following goals and guidelines:

e Onsite design storm is based on a 10-year frequency in sump conditions for catch
basins and the connecting storm drains also use a 10-year frequency.

e Velocity should not exceed 20 FPS in a standard wall R.C.P.

e Where velocity exceeds 20 FPS, a special wall R.C.P. with a minimum of 1V2-inch
steel clearance on the inside surface shall be used.

e Maximum velocity in special cover R.C.P. shall be 45 FPS.
e  On local streets one lane shall be free of storm water in a 10-year storm event.

e Maximum W.S. in CB’s for design conditions shall be 0.5 below inlet (FL.)
elevation.

e Once water is picked up in a storm drain, it should remain in the system.

e Pipe size may not be decreased downstream without the City’s approval.

FUSCOE ENGINEERING, INC. 8
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6.0 RESULTS AND CONCLUSIONS

A summary of the 10-year and 100-year peak flow analysis for existing and proposed
conditions are provided in the table below. See Tables 5.1 to 5.5

As a result of the site development and improvements, the overall site proposed conditions
flows will be comparable to slightly increasing from the existing conditions for the 10-year and
100-year events. The proposed overall site peak flows will slightly increase from the existing
condition. The proposed overall site time of concentration (Tc) will slightly increase from the
existing time of concentration.

The City of Corona Drainage Master Plan, along with City staff, has stated that the storm
drain on Buena Vista Avenue is in deficient conditions. In Appendix 5, the street capacity
analysis shows that during a 100-year storm event, the proposed building floors are at least 1
foot higher than the street's water. This data indicates that the system is doing well in
preventing flooding and protecting the proposed buildings.

It is our opinion that the proposed storm drain system will not have an adverse effect on any of
the existing or proposed improvements within the project or adjacent public streets. In
addition, all design criteria outlined above will be met and provided in the final hydrology
report.

FUSCOE ENGINEERING, INC. 9
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Hydrology Calculations for Tables below are provided in Appendices 2, 3, 4 and 5.
Overall Project Impacts Downstream
Table 5.1
Peak Q Summary
Existing Proposed A Percentage
Event (CFS) (CFS) (CFS) Change
10-Year 8.3 8.5 0.2 1.0%
100-Year 13.2 13.4 0.2 0.8%
Overall Project Impacts to 2™ Street
Table 5.2
Peak Q Summary
Existing Proposed A Percentage
Event (CFS) (CFS) (CFS) Change
10-Year 6.8 7.9 1.1 16.2%
100-Year 10.8 12.3 1.5 13.9%
Table 5.3
Time of Concentration Summary
Existing Proposed A Percentage
Event (minutes)' (minutes) (minutes) Change
10-Year 7.8 8.0 0.2 -2.6%
100-Year 7.9 8.0 0.1 -1.3%
FUSCOE ENGINEERING, INC. 10
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Overall Project Impacts to Buena Vista
Table 5.4
Peak Q Summary
Existing Proposed A Percentage
Event (CFS) (CFS) (CFS) Change
10-Year 1.5 0.7 -0.8 -53.3%
100-Year 2.3 1.1 -1.2 -52.2%
Table 5.5
Time of Concentration Summary
Existing Proposed A Percentage
Event (minutes)' (minutes) (minutes) Change
10-Year 6.2 5.2 -1.0 -19.3%
100-Year 6.2 5.2 -1.0 -19.3%

FUSCOE ENGINEERING, INC.
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7.0 APPENDICES

APPENDIX T SUPPORTING MAPS AND PLANS
Soil Map, FEMA (FIRM) Map & Existing Improvement Plans

APPENDIX 2 HYDROLOGY MAPS
Existing and Proposed Conditions

APPENDIX 3 EXISTING HYDROLOGY CALCULATIONS

10 year & 100 year storm frequencies

APPENDIX 4 PROPOSED HYDROLOGY CALCULATIONS

10 year & 100 year storm frequencies

APPENDIX 5 PONDING EXHIBIT & STREET CAPACITY CROSS SECTIONS
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Soil Map—Western Riverside Area, California
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Soil Map—Western Riverside Area, California
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Soil Map—Western Riverside Area, California

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
GdC Garretson gravelly very fine 4.2 100.0%
sandy loam, 2 to 8 percent
slopes
Totals for Area of Interest 4.2 100.0%

UsDA  Natural Resources
== Conservation Service

Web Soil Survey

National Cooperative Soil Survey

8/10/2023
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Map Unit Description: Garretson gravelly very fine sandy loam, 2 to 8 percent slopes---Western
Riverside Area, California

Western Riverside Area, California

GdC—Garretson gravelly very fine sandy loam, 2 to 8
percent slopes

Map Unit Setting
National map unit symbol: hcv5
Elevation: 50 to 3,000 feet
Mean annual precipitation: 12 to 25 inches
Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 250 to 350 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Garretson and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Garretson

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from metasedimentary rock

Typical profile
H1 - 0to 10 inches: gravelly very fine sandy loam
H2 - 10 to 53 inches: gravelly loam
H3 - 53 to 72 inches: loam

Properties and qualities

Slope: 2 to 8 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 7.4
inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R019XD029CA - LOAMY
Hydric soil rating: No

USDA  Natural Resources Web Soil Survey 8/10/2023

=== Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Garretson gravelly very fine sandy loam, 2 to 8 percent slopes---Western

Riverside Area, California

Minor Components

Perkins
Percent of map unit: 5 percent
Hydric soil rating: No

Arbuckle
Percent of map unit: 5 percent
Hydric soil rating: No

Cortina
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Western Riverside Area, California

Survey Area Data: Version 15, Sep 6, 2022

UsDA  Natural Resources Web Soil Survey
==l Conservation Service National Cooperative Soil Survey

8/10/2023
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