PRELIMINARY HYDROLOGY AND
HYDRAULICS STUDY FOR
BEECH AVENUE
INDUSTRIAL PROJECT

CITY OF FONTANA
CALIFORNIA

PREPARED BY:

JLCEngmeermg & Consulting, Inc,

41660 Ivy STREET SuITtE A
MURRIETA, CA 92562
(951) 304-9552 « FAX (951) 304-3568

APRIL 11, 2022
REVISIONS:



PRELIMINARY HYDROLOGY AND HYDRAULICS REPORT FOR
BEECH AVENUE INDUSTRIAL PROJECT
CITY OF FONTANA, CALIFORNIA

This report has been prepared by or under the direction of the following registered civil
engineer who attests to the technical information contained herein. The registered civil
engineer has also judged the qualifications of any technical specialists providing
engineering data upon which recommendations, conclusions, and decisions are based.

NO. 59835
EXP. 12/31/23

Aty ATk

M? :

’ 4 4/11/2022

Joseph L. Castaneda RCE 59835 Date Seal

Registered Civil Engineer

JLCEng'meering & Consulting, Inc,
;/'

0:\265.22.22\Engineering\Hydrology_Plan\Reports\Prelim Hydrology&Hydraulics.docx

1



PRELIMINARY HYDROLOGY AND HYDRAULICS REPORT FOR
BEECH AVENUE INDUSTRIAL PROJECT
CITY OF FONTANA, CALIFORNIA

TABLE OF CONTENTS
l. INTRODUGTION ... e e 1
Il. PROJECT SITE AND DRAINAGE AREA OVERVIEW. ... 1
1. HYDROLOGY ...ttt 2
V. STORMDRAIN SYSTEM ..o 5
V. CONCLUSION AND RECOMMENDATIONS ....ooiiiieiiieeeeee e 9
VI, REFERENGCES ... e 9
FIGURES

FIGURE 1: VICINITY MAP
FIGURE 2: WATERSHED STUDY AREA

APPENDICES
APPENDIX A: PRE-PROJECT RATIONAL METHOD HYDROLOGY ANALYSES
APPENDIXA.1:  RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT

APPENDIXA.2: RATIONAL METHOD ANALYSIS, 25-YEAR STORM EVENT
APPENDIX A.3: RATIONAL METHOD ANALYSIS, 10-YEAR STORM EVENT

APPENDIX B: POST-PROJECT RATIONAL METHOD HYDROLOGY
ANALYSES
APPENDIX B.1: RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT

APPENDIX B.2: RATIONAL METHOD ANALYSIS, 25-YEAR STORM EVENT
APPENDIX B.3: RATIONAL METHOD ANALYSIS, 10-YEAR STORM EVENT

APPENDIX C: POST-PROJECT UNIT HYDROGRAPH ANALYSES
APPENDIX C.1: 100-YEAR STORM EVENT
APPENDIX C.2: 25-YEAR STORM EVENT

APPENDIX D: 96” CMP SUBSURFACE STORAGE SYSTEM

JLCEngineering & Consulting, Inc.
\ B

0:\108.11.07\Tentative_Tract Map\Engineering\Hydrology Plan\Report\report.doc 2



PRELIMINARY HYDROLOGY AND HYDRAULICS REPORT FOR
BEECH AVENUE INDUSTRIAL PROJECT
CITY OF FONTANA, CALIFORNIA

EXCERPTS
EXCERPT A: NRCS SoiL SURVEY HYDROLOGIC SoiLs MAP
EXCERPT B: NOAA ATLAS 14 RAINFALL
EXCERPTC INFILTRATION REPORT
EXCERPTD PRELIMINARY FOOTHILL REGIONAL STORM DRAIN
EXCERPTE FoOOTHILL BLVD & BEECH AVENUE IMPROVEMENT PLANS
EXHIBITS
EXHIBIT A: PRE- PROJECT CONDITION RATIONAL METHOD HYDROLOGY MAP
EXHIBIT B: PosT- PROJECT CONDITION RATIONAL METHOD HYDROLOGY MAP
EXHIBIT C: DRAINAGE FACILITIES MAP

JLCEng'meering & Consulting, Inc,
\ .

0:\108.11.07\Tentative_Tract_Map\Engineering\Hydrology Plan\Report\report.doc 3



PRELIMINARY HYDROLOGY AND HYDRAULICS REPORT FOR
BEECH AVENUE INDUSTRIAL PROJECT
CITY OF FONTANA, CALIFORNIA

INTRODUCTION

The Beech Avenue Industrial project is approximately 10 acre industrial site that is
being developed. The development project will be constructing an industrial
building that is 185,380 square feet. The project site is located at the northeast
corner of the intersection of Beech Avenue and Pacific Electric Trail. The project
site is currently an undeveloped site, see Figure 1. The purpose of this study is to
determine the necessary storm drain infrastructure and best management
practices (BMPs) required for the proposed project. The scope of work consists of
the following:

1. Perform the post-project condition 100-year, 25-year and 10-year hydrology
analyses for the overall project site utilizing the San Bernardino County
Hydrology Manual.

2. Determine the necessary storm drain improvements to convey the post-project
condition flow rate using the requirements outlined in the Preliminary Foothill
Regional Storm Drain Drainage Report prepared by Madole & Associates.

3. Determine the subsurface storage system volume required to attenuate the
water quality runoff generated by the project.

4. Prepare a preliminary hydrology and hydraulics which consists of hydrological
and analytical results and exhibits.

PROJECT SITE AND DRAINAGE AREA OVERVIEW

The Beech Avenue Industrial project is proposing a 185,380 square foot building
as part of the development of an industrial site. The project site is bounded by
Pacific Electric Trail to the north, an undeveloped site to the south, existing
developed area to the west, and Beech Avenue to the south. The City of Fontana
General Plan dated March 2, 2021 has identified the project area as light industrial.

The existing site topography currently trends to the south. The runoff produced by
the watershed accumulates along Foothill Blvd. The runoff from the watershed
area currently surface flows from east to west along Foothill Blvd. The watershed
area used to study the surrounding area is bounded by Pacific Electric Trail to the
north, Sultana Avenue to the east and Hemlock Avenue to the west and Foothill
Blvd to the south, see Figure 2. The watershed area is controlled by storm drain
infrastructure north of Pacific Electric Trail, catch basins at the intersection of
Sultana Avenue and Foothill Blvd and existing catch basins at the intersection of
Hemlock Avene and Foothill Blvd. There is an existing storm drain facility that is
either a 36-inch or 42-inch storm drain along Foothill Blvd that extends from
Hemlock Avenue to Sultana Avenue. The existing storm drain connects to a 66-
inch storm drain west of Hemlock Avenue. The runoff from the watershed area
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sheet flows in the southerly direction. However, there is only one grate inlet at
Beech Avenue and Foothill Blvd that connect to the existing storm drain within
Foothill Blvd that extends from Hemlock Avenue to Sultana Avenue

The proposed project is planning to construct an industrial site that has an
impervious area percent of 90%. The existing topography indicates a change in
vertical elevation of 10 feet between the northern property line and southern
property line. The project is planning to construct a subsurface infiltration storage
system and a 24-inch storm drain system that will convey flows to Foothill Blvd and
Beech Avenue. In addition, the project will coordinate with the City of Fontana to
implement the storm drain infrastructure planned as part of the Foothill Blvd and
Beech Avenue roadway improvements that are part of a capital improvement
project.

lll. HYDROLOGY

The San Bernardino County Hydrology Manual (Reference 1) was used to develop
the hydrological parameters for the rational method. The calculations were
performed using the computer program developed by Civil Cadd/Civil Design.

The existing hydrological soil type is Soil A which was obtained from the United
States Department of Agriculture, Natural Resources Conservation Service
(NRCS) WebSoil Survey, see Excerpt A. The project soil composition (Soil A) is
considered to have high infiltration potential. The soils type utilized in conjunction
with the land covers for the pre-project and post-project conditions:

Pre-Development Condition

Land Cover Corresponding Runoff Impervious
Hydrology Manual Index — Soil | Fraction
Cover C

Undeveloped Fair
Cover

Open Brush Fair Cover 46 0.00

Post-Development Condition

Land Cover Corresponding Runoff Impervious
Hydrology Manual Index — Soil | Fraction
Cover C
Paved and Industrial/Commercial 32 0.90
Building Area

To perform hydrology analyses, rainfall data is required as part of the input
parameters required by the program. The rainfall depths (in inches) utilized in
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the hydrology analyses were obtained from NOAA Atlas 14, see Excerpt B. As
part of the rational method analyses an intensity-duration slope is required to
compute the intensity for a given time of concentration. The analyses utilized a
slope value 0.6 as required by the San Bernardino County Hydrology Manual.

The total watershed study area for the project site is approximately 42 acres. The
watershed was broken up into two areas to determine peak flow rate within the
watershed area. In the pre-project condition, the area analyzed Area A and Area B.
Area A is the watershed area tributary to Foothill Blvd and Hemlock Avenue. Area
B is tributary to Beech Avenue and Foothill Blvd. The purpose of the pre-project
rational method analyses is used to develop peak flow rates to assess current flow
rates at key intersections:

Table 1 — Pre-Project Flow Rate (ft3/s) Results

Drainage Area | Intersection 100 Year 25 Year 10 Year
Flow Rate Flow Rate Flow Rate
Area A Foothill & 41.2 20.5 12.0
Hemlock
Area A Foothill & 63.4 33.4 21.9
w/ Area B By- Hemlock
Pass
Area B Foothill & 22.2 12.9 9.9
Beech

The pre-project rational method hydrology calculations have been included in
Appendix A. The pre-project rational method hydrology map has been included as
Exhibits A.

The same watershed area was developed for the post-project condition. However,
the proposed storm drain system was represented in the hydrology model. The
table below provides the flow rates

Table 2 — Post-Project Flow Rate (ft3/s) Results

Drainage Area | Intersection 100 Year 25 Year 10 Year
Flow Rate Flow Rate Flow Rate
Area A Foothill & 33.6 19.0 12.6
Hemlock
Area B Foothill & 22.1 6.1 22.4
Beech

The post-project rational method hydrology calculations have been included in
Appendix B. The pre-project rational method hydrology map has been included as
Exhibits B.
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IV.

In addition, to the rational method analyses, a unit hydrograph analyses were
performed for the 100-year and 25-year post project condition. The unit hydrgraph
analyses was developed to determine the required the size of the subsurface
system. The Drainage Study developed by Madole & Associates documented that
a 8h X 6'W RCB storm drain would be required along Foothill Blvd. The storm
drain system would connect to an existing 66-inch storm drain located west of
Hemlock Avenue. Furthermore, the study indicates that the during the interim
condition the design flow rate should be for a 25-year storm frequency. Therefore,
the project will be required to mitigate the 100-year peak flow rate to 25 year peak
flow levels. The unit hydrographs have been included in Appendix C. The results
in Table 3 provide the required storage volume and flow rate reduction required to
meet the interim design criteria.

Table 3 — Post-Project Unit Hydrograph Results

Drainage Area 100 Year 25 Year Subsurface Storage
Flow Rate Flow Rate System Required
(ft3/s) (ft3/s) Outflow (ft%/s) (ac-ft)
Project Site 31.2 23.7 17.3 0.6

STORM DRAIN SYSTEM

The project will construct industrial building with an area of approximately 185,380
sf. The project will implement grate inlets, catch basins and storm drain system
within the project site to collect and convey runoff into a subsurface storage
system, which is required to mitigate water quality runoff and increase runoff to
restrict flows to the 25 year peak flow rate condition.

Additionally, the project is required to implement Best Management Practices
(BMPs) throughout the project site to ensure water quality mitigation meets the
standards as outlined in the San Bernardino County Water Quality Technical
Guidance Manual (TGM). The TGM provides a hierarchy of BMPs that are to be
implemented on a project and are outlined as follows:

1. Priority No. 1 BMPs are infiltration BMPs that allow water quality runoff from the
project to be captured and reintroduced into the groundwater.

2. Priority No. 2 BMPs are capture and storage BMPs that collect the water quality
runoff. The water quality runoff volume is then used as part of the project daily
operations such as toilet water, industrial uses, or other uses where water is
needed. The reuse of the water quality runoff will be discharged into the local
sewer system where it undergoes treatment.

3. Priority No. 3 BMPs will capture and store water quality runoff within a
landscape basin area that incorporates a prescribed soil media. The vegetation

JLCEngineering & Consulting, Inc.
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and soil media provide the treatment of the water quality runoff before releasing
the runoff into the local storm drain system.

To begin the process of assessing the BMPs, the project must prepare a
geotechnical and infiltration study for the project site. Based on the results of the
study the project can assess the best BMP approach for the project site. Based on
the results of the geotechnical and infiltration study, which is included as part of the
WQMP, the project has infiltration rate sufficient to promote the use of infiltration
based BMPs. The proposed location of the subsurface storage system has been
located along the easterly side of the project site where infiltration test location I-1
& I-2 were taken, see Excerpt C Infiltration Report. The infiltration rate at this
location is 12.1 in/hr. As part of the project preliminary design a value of 12.1 in/hr
was utilized. Additionally, the preliminary analyses will use a safety factor of 5 to
compute a flow rate per horizontal square foot.

The drainage facilities map shown in Exhibit C, provides the proposed drainage
facilities for the project site. The drainage systems consist of drainage inlets,
storm drain pipe and a subsurface storage system to mitigate water quality and
increased runoff. Based on the hydrology the subsurface storage system must
retain sufficient volume to treat water quality volume. Based on existing storm drain
infrastructure, the project will be allowed to discharge the 25-year peak flows from
the project site. The project is proposing the following improvements:

1. Proposed onsite storm drain to convey runoff into the proposed subsurface
storage unit defined as Detention Basin A. The subsurface system will be a 5
barrel 96” subsurface system that is 52 ft wide and 195 ft long. The total
infiltration surface area will be 10,140 sf.

2. Line A will convey onsite runoff from the project site and deliver the runoff into
the Detention Basin A

3. The Beech Avenue Storm Drain will be the outlet system for Detention Basin A
and will convey the runoff into the Foothill Blvd Storm Drain which is a 8'W x
6’H RCB system.

The subsurface storage system assessment was conducted for the proposed
water quality volume of 39,644 ft3. The following is a description of the analyses
which accounts for the infiltration potential of the in-situ soil with a safety factor of
S:

1. The subsurface storage size evaluation began by sizing a subsurface system to
ensure the water quality volume can be drained in less than 48 hours. The
assessment had to perform an iterative process that determined a subsurface
storage system horizontal area used to compute an infiltration flow rate based
12.1 in/hour and a basin bottom area of 10,140 ft2. Using these two

JLCEngineering & Consulting, Inc.
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VL.

parameters a flow rate for the subsurface system is 0.568 ft%/s for the horizontal
area.

. The subsurface storage system will allow the water quality volume to be stored

below elevation 1269.0 which will hold a total of 43,670.25 ft® of runoff volume.
This is more than the minimum required volume of 39,644 ft3.

. Using a flow rate for the subsurface system of 0.568 ft%/s for the horizontal area

the storage volume of 43,670.25 ft3 will take 21.5 hours to infiltrate.

. The storage above elevation 1269.0 will be used to regulate the peak flow

leaving the project site to be less than the 25 year peak flow rate. Based on the
available storage volume shown on the table included in Appendix D, a total of
0.6 acre feet has been provided. This will limit the outflow to 17.3 ft3/s.

The Drainage Facilities Map, Exhibit C includes the proposed storm drain system
that will be constructed as part of this project which will meet the requirements
outlined in the Preliminary Foothill Regional Storm Drain Drainage Report prepared
by Madole & Associates.

CONCLUSION AND RECOMMENDATIONS

This preliminary hydrology and hydraulics study was prepared to determine the
required improvements to address mitigation measures for the project site.
Additionally, the project provides the required infrastructure to flood protect the
project.
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