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INTRODUCTION
RPCA Solar 15, LLC is proposing a community solar project capable of producing up to 9.99-megawatts
(MW). The subject tract is to be located at the southeast corner of Mesa Drive and Lear Avenue in
unincorporated San Bernardino County at APN 0612-131-01. The subject tract is bounded by
developed parcels, including residential uses, to the north, west, and south. An existing utility scale
solar project is located immediately southwest of the subject tract parcel. Refer to Figure 1 for the
Vicinity Map.

PURPOSE
The purpose of this report is to summarize the results of the hydrologic and hydraulic analysis
conducted for the subject tract for the 100-year storm and 85th percentile storm water quality events.
RPCA Solar 15, LLC is intending to develop the property as a ground-mount photovoltaic solar power
generation facility. This analysis included offsite runoff from the nearby mountains. The hydrologic
analysis was used to develop a hydraulic analysis to determine the site drainage limits and
characteristics.

METHODOLOGY
Hydrologic calculations were completed per the Natural Resources Conservation Service (NRCS)
National Engineering Handbook (NEH) Part 630 – Hydrology and the San Bernardino County
Hydrology Manual and Addendum. The Hydrowin Advanced Engineering Software (AES) program was
used to calculate the loss rate values, effective rainfall, S-graph, and onsite hydrologic model based off
of arid region San Bernardino County guidelines. The unsteady two-dimensional function in United
States Army Corps of Engineers HEC-RAS computer program (Version 6.2) was used for the hydraulic
modeling. The following parameters and/or assumptions were used for the hydrologic and hydraulic
models:

l Watersheds were delineated utilizing USGS 1-meter National Elevation Dataset (NED) digital
elevation models (DEM).

l Hydrologic Soil Data was digitized and geo-referenced from the San Bernardino County
Hydrology Manual Hydrologic Soils Group Map (Figure C-11).

l Existing land uses based on the 2021 National Land Cover Database from the Multi-Resolution
Land Characteristics Consortium (MRLC).

l Rainfall data from National Oceanic and Atmospheric Administration (NOAA) Atlas 14.
l The San Bernardino County Desert S-Graph 24-hour synthetic storm pattern was used to

model the precipitation for the model.
l The San Bernardino County Hydrology Manual design storm loss rate method was used to

estimate rainfall losses and direct runoff.
l The curve numbers were assigned based on existing land use, defined by aerial imagery and

the National Land Cover Database (Attachment A).

FEMA FLOODPLAIN CLASSIFICATIONS
The Special Flood Hazard Areas (SFHA) are outlined in the Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Maps. The subject tract within FEMA Flood Zone X (unshaded). FEMA
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Flood Zone X (unshaded) is defined as areas outside the 0.2% annual chance floodplain. The subject
tract is located on FEMA Flood Insurance Rate Map FIRM Community Panel No. 06071C8175H,
effective August 28, 2008. Refer to the FEMA FIRM panel for the site in Attachment A. The subject
tract was considered in the HEC-RAS model to determine the extent of the potential flood hazards.
From the HEC-RAS inundation model, it is unlikely that a flood hazard will occur within the property
area.

HYDROLOGY
A detailed hydrologic analysis was completed for the subject tract and the contributing offsite
watershed.  Refer to Figure 6 for the Drainage Area Map.

Site Characteristics
The property generally drains from east to west. The total contributing watershed to this property is
limited by ditches to the north, south, east, and west, with limited anticipated run-on from the eastern
offsite areas. The soil data collection from the San Bernardino County Hydrology Manual Hydrologic
Soils Group Map plate data indicates that the subject tract’s hydrologic soil group is classified as
hydrologic soil group (HSG) C.

Rainfall
The 100-year, 24-hour storm event was modeled for this analysis.  Per the San Bernardino County
Hydrology Manual, the synthetic storm pattern was used to model the precipitation for onsite flows.
Refer to Table 1 and Attachment A for the NOAA 14 precipitation data.

Table 1: NOAA 14 Precipitation Data

Storm Event Precipitation
(in)

100-year 3.83

Parameters
The low loss fraction and maximum watershed loss rate for each sub-basin were estimated using the
San Bernardino County Hydrology method, existing conditions land use, and soil data collection from
the San Bernardino County Hydrology Manual Hydrologic Soils Group Map data. The Hydrowin
Advanced Engineering Software (AES) program was used to calculate the loss parameters for each
subbasin. The vegetative cover was estimated using aerial imagery and engineering judgement. Refer
to Figure 3 and Figure 4 for the land cover and soils maps, respectively. The lag time was calculated
using the San Bernardino County method, depending on sub-basin characteristics.

Results
Table 2 is a summary of the hydrologic results. The single area unit hydrograph output from AES
provided the effective rainfall for the drainage area. Refer to Attachment A for full effective rainfall
calculations.
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Table 2: Hydrologic Sub-basin Results

Subbasin Area
(mi2)

Basin
Factor

S-Graph
Type

Lag
(hr)

Max. Loss Rate
(in/hr)

2D 9.76 0.030 Desert 0.286 0.138

HYDRAULICS
The results of the hydrologic modelling were used to develop a detailed hydraulic model for the site.
HEC-RAS v.6.2 can model two-dimensional unsteady flow. The two-dimensional model uses the
effective rainfall to route the runoff through the property in any of the sub-critical, critical and super-
critical states. The program uses a computed mesh with irregular polygon cells to pass the runoff.

2D Mesh
The mesh was built in HEC-RAS using the topography obtained for this project. The cells were
generated at 50-foot by 50-foot intervals for the majority of the site and at 5-foot by 5-foot intervals for
all defined existing channels and other areas requiring more detail. The different zones within the
property were assigned a curve number value based on the existing land cover of the site.

Boundary Conditions
Boundary conditions were set using the effective precipitation time series throughout the 2D model
domain. A normal depth condition was used to set the downstream boundary at points where the
runoff exits the model domain. All slopes were determined using the sub-basin topography.

2D MODEL RESULTS (OFFSITE WATERSHED)
The 100-year inundation boundary and maximum velocities were mapped based on the modeling
results, refer to Figure 7 and Figure 8.

During the 100-year event, inundation occurs in the natural washes and channels that run from west to
east, in the immediate vicinity located north of the site. The subject tract is located adjacent to an
ephemeral waterbody. The inundation depth ranges between six inches and three feet in the immediate
vicinity of the subject tract. Sheet flow occurs across most of the subject tract, with depths less than six
inches prevalent across most of the site. In some areas of channelized flow north of the site along Mesa
Drive, inundation depths range between six inches and two feet.

The maximum velocities range from zero to five feet per second throughout the site. Most of the site
experiences velocities less than one foot per second. Within the major wash, velocity ranges between
0.5 and 3 feet per second. In some areas of channelized flow throughout the site, velocity ranges
between 0.5 and 3 feet per second.
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ONSITE DRAINAGE ANALYSIS

Existing
The existing unit hydrograph calculations were completed to quantify the volume and peak flow rates
for the subject tract for the 100-year, 24-hours storm event. Table 3 contains a summary of the existing
conditions hydrograph for the 100-year, 24-hour event. Refer to Figure 2a for the Existing Conditions
Onsite Hydrology Map.

Table 3: Existing Conditions Peak Flow Summary

Drainage
Area ID

Area
(ac)

Impervious
(%)

100-yr Peak
Discharge

(cfs)

DA-1 68.25 0 205.63

Proposed
The proposed unit hydrograph was developed using AES and the flood routing analysis was completed
in Bentley’s Pondpack software. Refer to Table 4 for the summary of the 100-year, 24-hour proposed
conditions peak flow. Approximately 161 cubic feet of storage is required for the change in runoff due
to the 0.5% increase in imperviousness of the proposed site design and approximately 1,399 cubic feet
is provided as summarized in Table 5. Stormwater storage areas are anticipated to be provided via a
shallow detention basin. See Figure 2b for the Proposed Conditions Onsite Hydrology Map and
Appendix C for the proposed imperviousness calculations.

Table 4: Proposed Conditions Peak Flow Summary

Drainage
Area ID

Area
(ac)

Impervious
(%)

100-yr Unmitigated
Peak Discharge (cfs)

100-yr Mitigated
Peak Discharge

(cfs)

DA-1 68.25 0.5 205.69 195.04

Table 5: Detention Design Summary

Basin

Water
Storage
Depth

(ft)

Existing
Peak

Discharge
(cfs)

Proposed
Unmitigated

Peak
Discharge

(cfs)

Proposed
Mitigated

Peak
Discharge

(cfs)

Weir
Length

(ft)

Storage
Required

(Cu-Ft)

Storage
Provided

(Cu-Ft)

1 0.5 205.63 205.69 195.04 800 161 1,399
See additional calculations in PondPack output in Attachment B.
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WATER QUALITY DESIGN
The subject tract is located within unincorporated San Bernardino County, California and within the
boundaries of the Colorado River Regional Water Quality Control Board (RWQCB). Per the California
Stormwater Quality Association (CASQA) Low Impact Development (LID) Manual, and the Mojave
River Watershed Region Stormwater Quality Best Management Practice Design Handbook for Low
Impact Development, project development must include sufficient water quality design to mimic the pre-
development hydrology to the maximum extent practicable.

The proposed site must comply with the post-construction standards set forth in the NPDES General
Permit for Stormwater Discharges in California NPDES NO. CAS00002 (General Permit). Within the
Post-Construction Section I.U of the Construction General Permit, the post-development runoff must
match the pre-development runoff for the 85th percentile, 24-hour storm event. The proposed lease limit
of the subject tract is used to delineate the site area for water quality purposes. The water quality target
volume required to be treated by the site is the calculated difference between the 85th percentile volume
produced by the post and pre-development conditions. Per the San Bernardino County Mojave River
Watershed Infiltration Basin BMP guidelines, the volume required to be treated combined with the
infiltration basin drawdown parameters within Table 5-4 of the Mojave River Watershed Technical
Guidance Document determines the minimum bottom surface area of the basin. See Table 6 for the
summary of the water quality requirements and Attachment C for the detailed calculations.

Table 6: Water Quality Summary

Basin Area
(Ac)

Water
Storage
Depth

(ft)

Pre-
Development
85th Percentile

Volume
(cu-ft)

Post-
Development
85th Percentile

Volume
(cu-ft)

Required
Treatment

Volume
(cu-ft)

Volume
Provided

(cu-ft)

Minimum
Bottom

Surface Area
Required

(sq-ft)
1 68.25 0.5 13,694 15,021 1,328 1,399 416

Temporary erosion and sediment control best management practices (BMPs) will generally be placed
on the downstream limits of the site and within and adjacent to areas of mass grading until the site is
restabilized per jurisdictional requirements. BMPs that may be used on this project are stabilized
construction entrances, vehicle washouts, earthen dikes, fiber rolls, silt fence, and/or erosion control
matting.

DISCUSSION OF POTENTIAL IMPACTS
RPCA Solar 15, LLC is proposing a 9.99 MW community solar project. The subject tract is to be located
at the southeast corner of Lear Ave and Mesa Dr, within unincorporated San Bernardino County. The
hydrologic and hydraulic analyses were used to determine inundation limits and depths of flow for the
100-year storm in the existing conditions. The hydrologic analyses and water quality calculations were
used to determine detention basin sizes for the subject tract.
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As discussed in this study, approximately 161 cubic feet of storage would be required to account for
the increase in runoff due to the 0.5% increase in imperviousness of the proposed site design.
Approximately 1,399 cubic feet would be provided as stormwater storage areas in the form of a shallow
detention basin. Therefore, the detention basin would accommodate the potential increase in
stormwater such that development of the Project would not result in an increase of surface runoff.
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Attachment A– Hydrologic Parameters and Results

· NOAA Data

· Hydrology Manual Excerpts

· FEMA FIRMette

· Total Study Limits Offsite Existing AES Outputs
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Attachment B – Hydraulic Parameters and Result

· Onsite Existing and Proposed AES Outputs

· Pondpack Output
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Attachment C – Water Quality Calculations

· Proposed Impervious Calculations

· Pre-Development 85th Percentile Volume

· Post-Development 85th Percentile Volume

· Infiltration Basin Sizing Worksheet


