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1 INTRODUCTION

1.1 PROJECT DESCRIPTION AND PURPOSE

This Drainage Report is provided in support of the conceptual plan for the proposed Truck Layover Facility
in Rialto, California.

The project site is approximately 45.7 acres and bounded by Santa Ana Avenue on the North, Rialto Waste
Water Treatment Plant to the East, heavy industrial uses to the west (~1300 feet east of South Riverside
Avenue) and a landfill to the south. The site encompasses a proposed 172,500 square foot building which
includes storage, warehouse, and office space. There is a separate 18,700 square foot maintenance
building with office space proposed onsite.

The project site was previously used as a mining site. The site was mined for gravel, sand and stone for
many years leaving the existing site depressed well below all adjacent properties. The existing site is
entirely undeveloped with no paved areas with the exception of a few minor structures and facilities to
support mining operations. The vegetation cover is minimal with minor ground cover growth from lack of
mining operations in certain areas. The site is currently undergoing reclamation grading and will be in a
mass graded condition at the time of construction. See Figure 1-1 for Project Location Map.

This drainage report includes the hydrologic analysis for the existing and proposed conditions as well as
the analysis of the onsite underground detention and pump station facilities.

Figure 1-1 Project Location Map
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2 PROJECT SETTING

21 TOPOGRAPHY

The existing topography sheet flows from the northern property of the site (approximately elevation 966) to
the southern limits of the site (approximately elevation 904). Due to the mining operations and the adjacent
southern property fill slope, there is no positive drainage outfall for the project. Instead the runoff infiltrates
into the ground over a duration of time.

2.2 PRECIPITATION

Precipitation values for the hydrologic analysis were determined from site specific precipitation frequency
estimates published online in the NOAA Atlas 14. For this site (Rialto, California) the 100-year, 1-hour
storm precipitation depth equal to 1.26 inches was used in both the storm water flow and volume
calculations. The 100-year 6-hour and 100-year 24-hour depths equal to 2.98 inches and 5.43 inches
respectively were used in the volume calculations. Appendix A contains the site specific tabular output
from NOAA Atlas 14.

2.3 WATERSHED DESCRIPTION

Per the Agua Mansa Specific Plan dated July 1986 the project site is part of a larger drainage area tributary
to the Santa Ana River. An existing channel on the north side of the Rialto Waste Water Treatment Plant
flows to the Rialto Channel and connects directly to the Santa Ana River to the southeast.

24 SOIL TYPES

The type of soil and soil conditions are major factors affecting infiltration and resultant storm water runoff.
The Natural Resources Conservation Service (NRCS) has classified soils into four general hydrologic soll
groups for comparing infiltration and runoff rates. The groups are based on properties that influence runoff,
such as water infiltration rate, texture, natural discharge and moisture condition. The runoff potential is
based on the amount of runoff at the end of a long duration storm that occurs after wetting and swelling of
the soil not protected by vegetation.

Per the Soil Infiltration Study Report prepared by NorCal Engineering Soils and Geotechnical Consultants,
dated October 4, 2023, the site soils are suitable for infiltration drainage system with areas of high
infiltration. Group A soils typically have low runoff potential with high infiltration rates when thoroughly
wetted and consist chiefly of deep, well drained sand or gravels. Group A soils were assumed for this
project.

25 LAND USE

The project site is located within Agua Mansa Industrial Corridor Specific Plan and the current land use is
resource extraction under the current mining permit. The General Plan Designation per the specific plan
cites this area as Industrial Reserve which includes uses as proposed by this project.
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26 GROUNDWATER

Groundwater was not encountered during geotechnical explorations by LOR Geotechnical Group, Inc.
which extended to a maximum depth of 51.5 feet. Two monitoring wells constructed by Environ in 2010
during the subsurface investigation work are located within the southern portion of the site and were
reported with groundwater depths of 73 feet and 68 feet below the ground surface at the time of drilling.

2.7 FEMA MAPPING

The project site is covered by Map Number 06071C8686H of the FEMA Flood Insurance Rate Map (FIRM)
for San Bernardino County, California and Incorporated Areas. The City of Rialto, community number
060280, is included in this FIRM. None of the project area is within a FEMA—mapped special flood hazard
area. The site is classified as Zone X, which is an area of minimal flooding. The effective FEMA map is
dated August 28, 2008 and is provided in Appendix B.
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3 SITE CONDITIONS

3.1 EXISTING SITE CONDITIONS

At the time of this report, the site is currently being mass graded, but the existing conditions are analyzed
as the condition before the grading activities. See Appendix K for the approved mass grading hydrology
report. An existing concrete channel on the north side of the Rialto Waste Water Treatment Plant flows east
to the Rialto Channel and connects directly to the Santa Ana River to the southeast. Due to the mining
operations and the adjacent southern property fill slope, there is no positive drainage outfall for the project.
Instead, the runoff infiltrates into the ground over a duration of time. Existing drainage conditions are shown
in Appendix C.

3.2 PROPOSED SITE CONDITIONS

Stormwater generated by the proposed development will be captured and conveyed to an underground
CMP infiltration basin through a network of proposed catch basins, inlets, and underground piping. Refer
to the Proposed Conditions Hydrology Exhibit included within Appendix C for routing to the underground
basins. The underground detention will serve as a storage facility located in areas of the site with high field
infiltration rates. Runoff will be stored and infiltrated into the ground.

Onsite area that flows away from the project site and offsite area that drains towards the project site will be
collected in a series of brow ditches and storm drain pipes, and is ultimately dispersed at the south side of
the site to match the existing drainage condition. Similar to existing conditions, this water will infiltrate into
the ground over a duration of time.
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4 HYDROLOGIC ANALYSIS

41 METHODOLOGY

Runoff calculations were prepared using the Modified Rational Method and the methodology described in
Section D of the San Bernardino County Hydrology Manual (December 1986). AES HydroWin software
(San Bernardino module) was used to estimate time of concentrations and 100-year peak flow rates
generated from the existing conditions (see Appendix D) and proposed conditions (see Appendix E).

A unit hydrograph was prepared using the methodology described in Section E of the San Bernardino
County Hydrology Manual for the purpose of determining the proposed 100-year storm water volume. AES
HydroWin software (San Bernardino module) was used to estimate the 100-year peak flow rate and volume
over a 24-hour period for the proposed condition (see Appendix F).

4.1.1 GEOMETRY

Drainage Basin Areas were delineated for the project site’s existing and proposed drainage conditions.
Existing elevations, slopes and flow paths were established from the topography available at the time of
this drainage study. Proposed elevations, slopes and flow paths were based on the proposed site grading
plan. These hydrologic parameters are shown for existing and proposed conditions in Appendix C.

4.1.2 INTENSITY AND TIME OF CONCENTRATION

Rainfall depths were interpolated in AES by inputting the 100-year 1-hour rainfall intensity from NOAA Atlas
14 and the log-log slope from the Intensity Duration Curve from the San Bernardino County Hydrology
Manual. The Tc's were calculated within AES for existing and proposed conditions.

The time of concentration calculated from the Modified Rational Method was used to calculate the lag time
necessary to develop the unit hydrographs.

4.1.3 CURVE NUMBERS AND LOSS RATES

The Antecedent Moisture Condition (AMC) is a common index used to describe how saturated a soil is
before the design storm occurs. AMC lll, which assumes the watershed it already saturated, was used for
the 100-year storm analysis. The San Bernardino County Hydrology Manual provides Curve Numbers of
Hydrologic Soil-Cover for AMC Il. These AMC II Curve Numbers can be converted to AMC Il Curve
Numbers manually by use of Table C.1 from the San Bernardino County Hydrology Manual. However, AES
automatically does this conversion within the program analysis. The existing condition’s land use was
predominantly barren with some areas of open brush. The proposed condition’'s land use was
predominantly commercial with some commercial landscaping. Some barren area will remain at the south
end of the property.

Loss rates used in the unit hydrograph calculation were determined with the AES HydroAWin Software per
San Bernardino County Hydrology Manual methods. Loss Rates are provided in Table 4-1.
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Table 4-1 Soil Loss Rates

Proposed Hydrograph Loss Rate Estimation

Average Loss Rate, Fm Average Low Loss
(in/hr) Fraction, Y
0.074 0.121

42 HYDROLOGIC RESULTS

Rational Method hydrologic results are summarized below for the existing conditions in Table 4-2. Refer
to Appendix D for the existing conditions rational method analysis. The total flow for existing conditions is
cumulatively added for the entire project Area.

Table 4-2 Existing Conditions Modified Rational Method Hydrology Results Summary

Area Q100
DMA D (acre) (cfs)

DAl 29.8 47.93
DA2 31.52 40.04

Rational Method hydrologic results for proposed conditions that are collected through inlets and conveyed
to the underground basins and dispersion areas are summarized in Table 4-3. Refer to Appendix C and
Appendix E for the proposed condition drainage exhibit and for proposed condition rational method
analysis. Areas DA3.1, DA 3.3 and DA3.4 are to be collected via brow ditch and dispersed on the south
side of the site to pond and infiltrate similar to the onsite existing conditions. Offsite area that drains
towards the project site will be collected in these same brow ditches and dispersed on the south side of
the site. DA4 will remain pervious area that drains towards Santa Ana, so flows are not expected to
increase from existing conditions for this area.
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Table 4-3 Proposed Conditions to Underground Basin Modified Rational Method Hydrology Results Summary

CONFLUENCE
DMA ID Area Q100 TC%oo Q100
(acre) (cfs) (min) (cfs)
BMP 1
DAl.1 2.58 4.26
DA1.2 1.98 6.05
DA1.3 2.08 6.50
DAl.4 1.97 6.30 8.38 41.20
DAL15 2.55 4.96
DAL1.6 4,52 14.28
DAL1.7 1.77 5.73
Subtotal 17.45 -
DA1.8 3.2 7.73
DA1.9 2.56 6.53
DA1.10 2.5 7.94
DA1.11 1.08 3.46 8.08 34.22
DA1.12 1.77 -
DA1.13 1.87 -
Subtotal 12.98 -
Basin Total | 30.43 - - 75.42
BMP 2
DA2.1 1.59 -
DA2.2 1.67 -
DA2.3 1.68 -
DA2.4 1.24 - 7S 2598
DA2.5 3.52 -
DA2.6 0.10 -
Basin Total 9.80 - - 25.98
DISPERSION AREA
DA3.1 1.2 2.09
DA3.2 3.23 5.97
DA3.3 1.42 2.49 2475 2119
DA3.4 4.88 5.21
DA3.5 0.51 0.85
DA3.6 2.06 3.37
DA3.7 2.68 7.08 9.06 7.08
DA3.8* 1.93 - 5 6.71
Subtotal 17.91 - 34.98
LANDSCAPE
DA4* 0.25 5 0.75
SITETOTAL | 58.39 - 137.13
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Results from the AES unit hydrograph method for the proposed condition 100-year storm are summarized

in Table 4-4.

Table 4-4 Proposed 100-year Hydrograph Method Results Summary

100-year, 24-hour Hydrograph

Results
Volume (ac-ft) Volume (cf)
LINE 1000 5.81 253,000
BMP1 | LINE 1100 4.69 204,300
TOTAL 10.5 457,300
BMP 2 3.54 154,200
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5 WATER QUALITY AND LOW IMPACT DEVELOPMENT

REQUIREMENTS

51 STORMWATER MITIGATION

‘ 5.1.1 STORMWATER TREATMENT

The proposed project will provide water quality treatment by means of infiltration. Stormwater will flow
through hydrodynamic separators prior to entering the proposed underground infiltration basins. Runoff will
then be stored and fully infiltrated into the ground.

5.1.2 STORMWATER MAINTENANCE

Stormwater facilities require routine maintenance to operate efficiently. It is recommended that facilities be
inspected prior to the rainy season (fall) and after each runoff producing storm event. Sediment and debris
shall be removed from the pre-treatment system to maintain the systems effectiveness.
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6 HYDRAULICS ANALYSIS

6.1 UNDERGROUND CHAMBER

6.1.1 UNDERGROUND CHAMBER STANDARDS

The proposed underground chambers were designed using the methodology described in San Bernardino
County’s Technical Guidance Document for Water Quality Management Plans. This document states that:

=  The Water Quality Design Capture Volume (DCV) must be drawn down within 48 hours after
the basin is filled.

= An energy dissipating inlet must be provided.

=  An emergency overflow pipe to control excess flows must be provided.

= A forebay settling basin or separate treatment control measure must be provided as
pretreatment.

6.1.2 UNDERGROUND CHAMBER ANALYSIS AND RESULTS

Basin inflow hydrographs were created using AES computer software for the 100-year storm events. The
two basins were sized to fully capture the 100-year hydrograph volume with a foot of freeboard. Contech
CMP detention system details are provided in Appendix G.

6.2 PIPE SIZING

The Bentley StormCAD program was used to model HGL based on the known AES rational method peak
flow for proposed inlets and a tailwater condition set at the underground basins max ponding depth for the
100-year storm. Pipes were sized so that the HGL does not exceed the rim elevation for all inlets and
manholes. Please see Appendix H for StormCAD analysis.

6.3 INLET SIZING

The Bentley Flowmaster program was utilized to provide inlet sizing calculations. The program calculates
spread for inlets in sag and efficiency for inlets on grade. Calculations are based on if the inlet is grated or
a curb opening, the size of the openings, road cross slope, gutter cross slop, and slope. Results are
provided in Appendix I.

6.4 BROW DITCH SIZING

The Bentley Flowmaster program was used to size the proposed brow ditches along the perimeter of the
site. The program calculates the normal depth in the channel based on flow, channel cross section, channel
slope, and material. Results are provided in Appendix I.
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