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1 INTRODUCTION

1.1  PROJECT BACKGROUND

Kimley-Horn was retained by RPCA Solar 12, LLC to conduct a hydrologic analysis for the flow
entering the proposed Solar Photovoltaic (PV) Generation Facility, 230th Street Community Solar
and Battery Energy Storage System Project, in unincorporated Los Angeles (LA) County,
California (Figure 1). The purpose of this report is to provide the results of the drainage analysis,
evaluate the potential impacts, and provide recommendations associated with storm runoff.

The 230th Street Community Solar (Project) is a utility-scale Solar Generation Facility and optional
battery energy storage system (BESS) that will generate, charge, store, and discharge renewable
solar electricity with minimal environmental impacts. The Project facilities will operate year-round,
producing electric power during daytime hours and discharging stored electric power at night. The
Project would have a generating capacity of up to 6.4 megawatts (MW) alternating current (AC).

PV solar module arrays will be installed on a single-axis tracker racking system that is mounted
on piles driven into the ground. These arrays, along with string inverters and project equipment,
will be enclosed by a chain link perimeter fence with a barbed wire top. The subject tract will include
at-grade perimeter and internal access roads. Access to the subject tract will be provided along
230th Street West. Offsite transmission will consist of interconnecting to the existing distribution
grid and are thus not included in this study.

1.2  SUBJECT TRACT DESCRIPTION

The subject tract is approximately 31 acres and located in unincorporated Los Angeles County,
CA. The subject tract is bounded by W Avenue C 8 to the north, 227th Street W to the east,
residential units and W Avenue D (Highway 138) to the south, and 230th Street W to the west.

Stormwater runoff from the San Gabriel Mountain range generally flows northwest and passes
through the subject tract.  The California Aqueduct is located at the foothills of the San Gabriel
Mountains, but drainage can pass above and below via existing above-grade concrete channels
and underground culverts.

The subject tract drains to from the southwest to northeast corner of the subject tract, with slopes
ranging from less than 1% to 3% throughout the subject tract. The subject tract is surrounded by
farmland, undeveloped land, and a nearby solar farm to the northeast.

The subject tract is within FEMA Flood Zone X (unshaded) and adjacent to Flood Zone A (Figure
2). Zone A is defined as special flood hazard areas (SFHA’s) subject to inundation by the 1%
annual chance flood, with no base flood elevations determined. FEMA Flood Zone X (unshaded)
is defined as areas outside the 0.2% annual chance floodplain as identified by FEMA Effective
Flood Insurance Rate Map (FIRM) for Los Angeles County (Panel 06037C0100F, Effective
09/26/2008). The project will avoid any grading and development activities within the Flood Zone
A footprint.
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2 METHODOLOGY

2.1  HYDROLOGY

Onsite hydrologic calculations were performed based on the Modified Rational Method using the
LA County HydroCalc software to determine peak flow rates for 2, 5, 10, 25, and 50-year storm
events based on the LA County Hydrology Manual. Primary inputs for this program include
precipitation depth, LA County soil classification, drainage area, impervious coverage, flow path
length and slope.

2.2 LID M ITIGATION REQUIREMENTS

This report will demonstrate compliance with the two main goals of Los Angeles County
Department of Public Works (LACDPW) as conveyed by the Land Development Division.  The first
goal is to eliminate downstream impacts of development by affecting downstream flow
characteristics, including flow width, depth, velocity, rate, and discharge volume.  The second goal
is to comply with Low Impact Development (LID) requirements per the LID Standards Manual,
2014 (LID Manual) per County Code §12.84.440.

The subject tract is approximately 31 acres in size.  Due to the assumption of 10% post-developed
impervious area required by LACDPW, the assumed impervious area is approximately 2.89 acres,
or about 125,888 square feet.  These criteria exceed the thresholds defined in LID Manual section
2.1 as follow: “over 1 acre disturbed and adding over 10,000 square feet of impervious surface.”
Therefore, The Project is categorized as a Designated Project.

Mitigation of peak flow and runoff volume follows the LID Manual.  Section 8 of the LID Manual
discusses hydromodification requirements; Section 8.3 requires “hydrology and hydraulic
frequency analyses for LID, 2-, 5-, 10-, 25-, and 50-year storm events per the LACDPW Hydraulic
and Hydrology manuals”.  For this application, hydromodification requires that post-development
runoff conditions of the required storm events do not exceed pre-development runoff conditions of
the same storm events.  Per Section 6.2 of the LID Manual, the volume-based LID storm event, or
stormwater quality design volume (SWQDv), is defined as the 85th percentile, 24-hour storm
dictated by LA County or the 0.75-inch, 24-hour storm applied across the tributary watershed,
whichever is greater.  This analysis of multiple storm events was performed for onsite drainage
areas only.

Per the direction of LACDPW, Kimley-Horn understands the following design assumptions were
made to match the input parameters of LID design on previous solar sites in LA County:

1. Required retention: any incremental runoff (flow rate and hydrograph volume) from the
2-, 5-, 10-, 25-, and 50-year storm events (unburned and unbulked).

2. Required minimum assumed proposed percent impervious in Array Fields: 10%
3. Requested maximum ponding depth in retention basins without fencing: 18-inches
4. Requested basin location: middle of the subject tract or adequately upstream of the subject

tract outflow point to promote normalization of discharge to sheet flow (or pre-development
flow condition) prior to discharging from the subject tract to neighboring properties; basins
may not be located along the downstream edge of the subject tract adjacent to neighboring
properties.
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3 ONSITE AND OFFSITE DRAINAGE ANALYSIS

3.1  DRAINAGE CONDITIONS

The contributing offsite drainage watershed for the subject tract is approximately 6.39 mi2 (~4,089
acres). An offsite drainage analysis was performed using a 2D hydraulic model. The Q50 noted on
the civil plans was developed using the offsite analysis. At the request of the County, the detailed
discussion was removed from this report since the County is only reviewing onsite impacts at this
time.

All horizontal coordinates are based on NAD 83, California State Plane, Zone V, US foot.  All
orthometric heights are based on NAVD 88. Onsite basins were delineated using onsite
surveyed topo.

Runoff generated onsite, generally flows from west to east and exits The subject tract as sheet
and shallow-concentrated flow. The subject tract is generally flat with most slopes under 2% and
none exceeding 3%.

3.2  ONSITE DRAINAGE ANALYSIS

The onsite hydrologic analyses were completed following the methods outlined in the Los Angeles
County Department of Public Works Hydrology Manual dated January 2006 and referencing the
County of Los Angeles Department of Public Works Low Impact Development Standards Manual
dated February 2014. Los Angeles County’s HydroCalc software was used to estimate times of
concentration, peak flows, and unit hydrograph volumes generated from storms up to the 50-year
storm event for existing and proposed conditions. Drainage area delineation, flow path length and
slope, and imperviousness were calculated using survey data and Construction Documents. The
50-year rainfall depth, soil type, and fire factor were determined using the Los Angeles County
Hydrology GIS map.

4 PROPOSED MITIGATIONS

4 . 1 . 1 V O L U M E

LID Manual section 6 requires that the Stormwater Quality Design Volume (SWQDv) be retained
onsite and is defined as the greater of the 0.75-inch, 24-hour rain event or the 85th percentile, 24-
hour rain event. The 85th percentile depth is X in, so the 0.75 inch event will govern for LID design.
See Table 2 for the onsite SWQDv summary. LID Manual section 8 requires hydromodification
mitigation for the 2-, 5-, 10-, 25-, and 50-year storm events and requires that any increase in runoff
volume (delta) between pre- and post-development conditions be retained onsite to mitigate
adverse impacts downstream.  As demonstrated in the calculation summary in Table 3 below and
Appendix C, the 50-year event controls volumetric retention required for onsite drainage areas
because it results in the greatest delta of required events. The stormwater quality control measure
of Infiltration Basin (RET-2) is recommended for the subject tract. The basin(s) were sized to retain
the delta as shown on Figure 3.  There are no natural drainage systems tributary to the subject
tract with capital flood flow rates greater than 5,000 cfs. Therefore, sediment transport analysis is
not required and was not prepared in this study.

All onsite drainage areas generally flow southwest to northeast across the subject tract and are
under 40 acres. DA-1 remained generally unchanged from pre-development conditions and under
40 acres. The retention basins will be sized to retain the SWQDv from the subject tract, as shown
in Table 4 and 5. The basins will be generally located on the downstream end of the subject tract,
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and swales will be used as necessary to direct flow to the basins. Full calculations are in Appendix
C.

Onsite infiltration basins will be excavated below existing grade per the detail shown on Figure 3.
Spoils from basin excavation shall be relocated onsite, maintaining flow paths and inundation
limits.  Basins will be constructed perpendicular to the direction of flow in order to capture runoff
from the upper portion of the subject tract.

A conservative design infiltration rate of 0.66 inches per hour was confirmed by a Supplemental
Infiltration Testing Memorandum completed by Salem Engineering Group, Inc. dated March 13,
2024. A factor of safety of 1.5 was applied to the measured double ring infiltration rate to obtain
the 0.66 inches per hour rate. Infiltration will be feasible and consistent with the most recent
Geotechnical and Materials Engineering Division (GMED) Policy GS 200.1. The maximum
drawdown time per LID Manual Stormwater Quality Control Measure Fact Sheet RET-2: Infiltration
Basin is 96 hours.  The maximum depth of water that can be infiltrated for that design infiltration
rate is 5.3 ft.  As shown on the detail sheet in Figure 3, proposed retention basins are sized
assuming a ponding depth of 18-inches, which would result in an expected drawdown time of
roughly 27.3 hours. See Table 6 for the drawdown time summary of the proposed basin. Actual
ponding depths will be determined during final design but will not result in drawdown times greater
than 96 hours. Additional infiltration testing may be required if basin bottoms are excavated lower
than the depth of infiltration field testing (field testing was done at 12 inches below grade), pursuant
to GS 200.1.

Table 2 – Onsite Hydromod Water Quality Volume (WQDv)

Subarea Area
(ac)

Impervious Isohyetal
(in)

Peak Q
(cfs)

Volume
(cf)

DA-1 31.02 0.10 0.75 0.58 15,082

Total 31.02 0.58 15,082



 

Page 6 

 

Table 3 – Onsite Proposed Hydromod Volume Comparison 

Subare
a 

Area 
(ac) 

Freq. 

50-Year 
Isohyet

al  
(in) 

Impervious 
Peak Q 

(cfs) 
Volume  

(cf) 

Ex. Prop. Ex. Prop. Ex. Prop. Delta 

DA-1 31.02 2-yr 5.20 0.01 0.10 1.73 2.89 24,271 40,451 16,180 

Total 31.02 Subtotal 16,180 

           

DA-1 31.02 5-yr 5.20 0.01 0.10 2.62 4.36 36,626 61,043 24,417 

Total 28.20 Subtotal 24,417 

           

DA-1 31.02 10-yr 5.20 0.01 0.10 3.20 5.33 44,779 74,632 29,853 

Total 31.02 Subtotal 29,853 

           

DA-1 31.02 25-yr 5.20 0.01 0.10 3.93 6.55 55,064 91,774 36,710 

Total 31.02 Subtotal 36,710 

           

DA-1 31.02 50-yr 5.20 0.01 0.10 6.16 8.99 64,039 105,729 41,690 

Total 31.02 Subtotal 41,690 
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Table 4 – Retention Volume Required

Subarea
SWQDv

Required
(cf)

Pre vs Post Delta
Volume for 50-yr

(cf)

Existing Retention
Volume

(cf)

Required
Retention Volume

(cf)

DA-1 15,082 41,690 0 41,690

Total Required Retention Volume 41,690

Table 5 – Proposed Basin Summary

Basins Area SWQDv
(cf)

50-yr
Mitigation
Volume

(cf)

Required
Retention
Volume

(cf)

Design
Length

(ft)

Design
Width

(ft)
Design
Area
(sf)

Design
Depth

(ft)

Design
Volume

(cf)

Vdesign
>

Vrequired
?

1-6 DA-
1

13,710 41,690 41,690 1,203 65 27,793 1.5 42,336 YES

Total Required Retention Volume 41,690 Total Designed Volume 42,336

Table 6 – Infiltration Basin Drawdown

Basin Ponding Depth
(ft)

Infiltration Rate
(in/hr)

Factor of
Safety

Design
Infiltration Rate

(in/hr)

Drawdown
Time
(hr)

1 1.5 1 1.5 0.66 27.3

See figure 3  for comprehensive tables and depiction of onsite runoff conditions pre/post development.

4 . 1 . 2 F L O W R A T E , D E P T H ,  A N D V E L O C I T Y

The analysis shows that post-development peak flow rates exceed pre-development conditions.
Consequently, post-development flow depths and velocities would also exceed pre-development
conditions when conveyed across original grade. The proposed infiltration retention basins
compensates for changes in runoff volume as discussed above and attenuates peak flows in a
similar manner; see Figure 3 for basin locations.  The analysis shows no increases in runoff flow
rates nor discharge volumes. Therefore, negligible increases are anticipated to depths and
velocities exiting the subject tract from each onsite drainage area. The mitigation effects of the
basins for the 50-year storm are consistent with LACDPW Hydromodification requirements.

4 . 1 . 3 F L O W T Y P E

Each onsite retention basin is to be constructed from existing materials in the approximate location
shown unless otherwise approved by LACDPW. This design will serve to promote the
normalization of excess runoff  during storm events exceeding the design capacity of the basins.

4 . 1 . 4 S O U R C E C O N T R O L  M E A S U R E S

Source control measures are designated to prevent pollutants from contacting stormwater runoff
or prevent discharge of contaminated stormwater runoff to the storm drain system and/or receiving
water. The subject tract will be an unmanned solar facility with no proposed regularly occupied
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buildings or designated parking and will not feature underground storm drain systems.  The
following source control measures detailed in the LID Manual are recommended for this subject
tract during and/or after construction if determined to be applicable during final design:

· S-2 – Outdoor Material Storage Area
· S-3 – Trash Storage/Waste Handling Area
· S-5 – Outdoor Vehicle/Equipment Repair/Maintenance Area
· S-6 – Outdoor Vehicle/Equipment/Accessory Wash Area
· S-7 – Fuel & Maintenance Area
· S-8 – Landscape Irrigation Practices
· S-9 – Building Materials

5 DISCUSSION OF POTENTIAL IMPACTS

5.1  GENERAL IMPACTS

The proposed Project is a utility-scale Solar Generation Facility and Optional battery energy
storage system (BESS) that will generate, charge, store, and discharge renewable solar electricity.
The improvements to the subject tract will include the solar panels, at-grade earth perimeter
and internal access roads, and the associated electrical equipment. The subject tract will be
surrounded by a chain link security fence with barbed wire top.

The impacts of solar facilities on the hydrologic process and methods to quantify any impact
have not been widely documented in the civil engineering industry. A study published in the
Journal of Hydrologic Engineering researched the hydrologic impacts of utility scale solar
generating facilities.  The study utilized a model to simulate runoff from pre- and post-solar panel
conditions. The study showed that the solar panels themselves have very little impact on runoff
volumes or rates (Cook and McCuen, 2013). Increases in runoff were found from other well-
documented causes such as increased imperviousness or significant reduction in vegetative
cover.  However, per LACDPW direction, this analysis conservatively assumed 10% impervious
area in the post-developed condition for LID and hydromodification design.

Increases in imperviousness for the subject tract will be minimal. Onsite access roads will be gravel
and/or compacted native soils. The subject tract has very little vegetation and only minor grading
is proposed with minimal changes to the existing subject tract drainage patterns. However, in order
to comply with LACDPW LID and hydromodification requirements, retention basins will be
excavated onsite in order to attenuate assumed increases to peak flow and volume leaving the
subject tract. Spoils from the basin excavation will be distributed onsite and will not substantially
alter pre-development drainage patterns in order to balance earthwork on the subject tract.
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HYDROLOGIC CALCULATION INPUTS

TABLE 2: ONSITE FLOW AND VOLUME FOR 2-, 5-, 10-, 25-, AND 50-YR 24-HOUR STORM EVENTS

ONSITE
DA ID

AREA
(AC)

FLOW PATH
LENGTH (LF)

START
ELEVATION (FT)

END ELEVATION
(FT)

FLOW PATH
SLOPE (FT/FT)

2-YEAR, 24-HOUR 5-YEAR, 24-HOUR 10-YEAR, 24-HOUR 25-YEAR, 24-HOUR 50-YEAR, 24-HOUR

FLOW (CFS) VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

DA-1 31.02 1478 2831 2813.12 0.012 1.73 24271 2.61 36626 3.20 44779.00 3.93 55064 6.16 64039

SUBTOTAL 1.73 24271 2.61 36626 3.20 44779 3.93 55064 6.16 64039
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TABLE 1: HYDROLOGIC CALCULATION INPUTS

TABLE 2A: PRE-DEVELOPED ONSITE FLOW AND VOLUME FOR 2-, 5-, 10-, 25-, AND 50-YR 24-HOUR STORM

TABLE 2B: POST-DEVELOPED ONSITE FLOW AND VOLUME FOR 2-, 5-, 10-, 25-, AND 50-YR 24-HOUR STORM

TABLE 3: SWQDV AND RETENTION REQUIREMENTS

NOTES

ONSITE
DA ID

AREA
(AC)

FLOW PATH
LENGTH (LF)

START
ELEVATION

(FT)

END
ELEVATION

(FT)

FLOW PATH
SLOPE (FT/FT)

2-YEAR, 24-HOUR 5-YEAR, 24-HOUR 10-YEAR, 24-HOUR 25-YEAR, 24-HOUR 50-YEAR, 24-HOUR
FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

DA-1 31.02 1478 2831 2813.12 0.012 1.73 24271 2.61 36626 3.20 44779.00 3.93 55064 6.16 64039
SUBTOTAL 1.73 24271 2.61 36626 3.20 44779 3.93 55064 6.16 64039

ONSITE
DA ID

AREA
(AC)

FLOW PATH
LENGTH (LF)

START
ELEVATION

(FT)

END
ELEVATION

(FT)

FLOW PATH
SLOPE (FT/FT)

2-YEAR, 24-HOUR 5-YEAR, 24-HOUR 10-YEAR, 24-HOUR 25-YEAR, 24-HOUR 50-YEAR, 24-HOUR
FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

FLOW
(CFS)

VOLUME
(CF)

DA-1 31.02 1478 2831 2813.12 0.012 2.89 40451 4.34 61043 5.33 74632 6.55 91774 8.99 105729
SUBTOTAL 2.89 40451 4.34 61043 5.33 74632 6.55 91774 8.99 105729

Basin Tributary DA
Project
Design

Storm (in)
SWQDv (cf)

50-yr Event
Mitigation
Volume (cf)

Existing
Retention

Volume (cf)

Required
Retention

Volume
(cf)

Design
Length (ft)

Design Width
(ft)

Design
Area (sf)

Design
Depth (ft)

Design
Volume (cf)

1 DA-1 0.75 15082 41690 0 41690 1203 23 28224 1.5 42336

Total Required Retention Volume 41690 Total Designed Volume 42336

TYPICAL INFILTRATION RETENTION BASIN
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BASIN DESIGN DEPTH (FT) INFILTRATION
RATE (IN/HR)

FACTOR OF
SAFETY

DESIGN
INFILTRATION
RATE (IN/HR)

DRAWDOWN
TIME (HR)

COUNTY
REQUIRED

DRAWDOWN
TIME (HR)

REQUIRED
DRAWDOWN
TIME MET?

1 1.5 1 1.5 0.66 27.3 96 YES

TABLE 4: SITE SPECIFIC DESIGN INFILTRATION RATES
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Appendix B – Onsite Hydrologic Calculations



Rainfall Depths, Soil Type

Based on LA County data the project offsite drainage areas have the
following parameters:

50-yr, 24-hr rainfall depth: 5.2 inches (Incorporated in HEC-HMS as SCS storm)
85th percentile, 24-hr rainfall depth: 0.7 inch (0.75-inch storm > 85th percentile)
Soil Type: 134 and 124

RP 230TH 
PROJECT LOCATION

134

5

0.6

5.2

0.7

124



RP 230th St Appendix C
Calculation Summary

Kimley-Horn and Associates
September 2024

Subarea Area Frequency IMP Isoheytal (in) Peak Q (CFS) Volume (CF)
DA-1 31.02 0.75 inch storm 0.10 0.75 0.58 15,082.00

Total 15,082

On-Site Hydromod Volume (WQDv) (Post-Development; 85th percentile)

September 2024



RP 230th St
Basin Design

Appendix C
Calculation Summary

Kimley-Horn and Associates
October 2024

Existing Proposed Existing Proposed Existing Proposed Delta
DA-1 31.02 2-yr 5.20 0.01 0.10 1.73 2.89 24,271 40,451 16,180

Subtotal 16,180

DA-1 31.02 5-yr 5.20 0.01 0.10 2.62 4.36 36,626 61,043 24,417
Subtotal 24,417

DA-1 31.02 10-yr 5.20 0.01 0.10 3.20 5.33 44,779 74,632 29,853
Subtotal 29,853

DA-1 31.02 25-yr 5.20 0.01 0.10 3.93 6.55 55,064 91,774 36,710
Subtotal 36,710

DA-1 31.02 50-yr 5.20 0.01 0.10 6.16 8.99 64,039 105,729 41,690
Subtotal 41,690

On-Site Hydromod Volume
%IMP

Subarea
Area
(ac)

Freq.
Isoheytal

(in)
Peak Q (CFS) Volume (CF)



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Existing Conditions Output/PDF/230th Existing Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Existing
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.01
Soil Type 134
Design Storm Frequency 2-yr
Fire Factor 0.34
LID False

Output Results
Modeled (2-yr) Rainfall Depth (in) 2.0124
Peak Intensity (in/hr) 0.5172
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.108
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 1.7328
Burned Peak Flow Rate (cfs) 3.0754
24-Hr Clear Runoff Volume (ac-ft) 0.5572
24-Hr Clear Runoff Volume (cu-ft) 24270.9818



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Existing Conditions Output/PDF/230th Existing Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Existing
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.01
Soil Type 134
Design Storm Frequency 5-yr
Fire Factor 0.34
LID False

Output Results
Modeled (5-yr) Rainfall Depth (in) 3.0368
Peak Intensity (in/hr) 0.7805
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.108
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 2.6149
Burned Peak Flow Rate (cfs) 4.8594
24-Hr Clear Runoff Volume (ac-ft) 0.8408
24-Hr Clear Runoff Volume (cu-ft) 36625.9777



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Existing Conditions Output/PDF/230th Existing Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Existing
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.01
Soil Type 134
Design Storm Frequency 10-yr
Fire Factor 0.34
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 3.7128
Peak Intensity (in/hr) 0.9543
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.108
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 3.197
Burned Peak Flow Rate (cfs) 6.0676
24-Hr Clear Runoff Volume (ac-ft) 1.028
24-Hr Clear Runoff Volume (cu-ft) 44779.0207



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Existing Conditions Output/PDF/230th Existing Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Existing
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.01
Soil Type 134
Design Storm Frequency 25-yr
Fire Factor 0.34
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 4.5656
Peak Intensity (in/hr) 1.1735
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.108
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 3.9313
Burned Peak Flow Rate (cfs) 7.6181
24-Hr Clear Runoff Volume (ac-ft) 1.2641
24-Hr Clear Runoff Volume (cu-ft) 55064.398



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Existing Conditions Output/PDF/230th Existing Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Existing
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.01
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0.34
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.2
Peak Intensity (in/hr) 1.3365
Undeveloped Runoff Coefficient (Cu) 0.1409
Developed Runoff Coefficient (Cd) 0.1485
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 6.157
Burned Peak Flow Rate (cfs) 10.2708
24-Hr Clear Runoff Volume (ac-ft) 1.4701
24-Hr Clear Runoff Volume (cu-ft) 64039.1753



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Proposed Conditions Output/PDF/230th Proposed Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Proposed
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.1
Soil Type 134
Design Storm Frequency 2-yr
Fire Factor 0.34
LID False

Output Results
Modeled (2-yr) Rainfall Depth (in) 2.0124
Peak Intensity (in/hr) 0.5172
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.18
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 2.888
Burned Peak Flow Rate (cfs) 4.1222
24-Hr Clear Runoff Volume (ac-ft) 0.9286
24-Hr Clear Runoff Volume (cu-ft) 40451.6363



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Proposed Conditions Output/PDF/230th Proposed Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Proposed
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.1
Soil Type 134
Design Storm Frequency 5-yr
Fire Factor 0.34
LID False

Output Results
Modeled (5-yr) Rainfall Depth (in) 3.0368
Peak Intensity (in/hr) 0.7805
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.18
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 4.3582
Burned Peak Flow Rate (cfs) 6.4215
24-Hr Clear Runoff Volume (ac-ft) 1.4014
24-Hr Clear Runoff Volume (cu-ft) 61043.2962



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Proposed Conditions Output/PDF/230th Proposed Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Proposed
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.1
Soil Type 134
Design Storm Frequency 10-yr
Fire Factor 0.34
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 3.7128
Peak Intensity (in/hr) 0.9543
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.18
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 5.3283
Burned Peak Flow Rate (cfs) 7.9673
24-Hr Clear Runoff Volume (ac-ft) 1.7133
24-Hr Clear Runoff Volume (cu-ft) 74631.7012



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Proposed Conditions Output/PDF/230th Proposed Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Proposed
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.1
Soil Type 134
Design Storm Frequency 25-yr
Fire Factor 0.34
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 4.5656
Peak Intensity (in/hr) 1.1735
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.18
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 6.5522
Burned Peak Flow Rate (cfs) 9.9413
24-Hr Clear Runoff Volume (ac-ft) 2.1068
24-Hr Clear Runoff Volume (cu-ft) 91773.9967



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Proposed Conditions Output/PDF/230th Proposed Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Proposed
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.1
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0.34
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.2
Peak Intensity (in/hr) 1.3365
Undeveloped Runoff Coefficient (Cu) 0.1409
Developed Runoff Coefficient (Cd) 0.2168
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 8.9894
Burned Peak Flow Rate (cfs) 12.7731
24-Hr Clear Runoff Volume (ac-ft) 2.4272
24-Hr Clear Runoff Volume (cu-ft) 105729.3376



Peak Flow Hydrologic Analysis
File location: K:/LDT_ENERGY/RPCA Ground-mount/099997002_RCPA_230th St Exhibit E/08_H&H/Hydrology/Calculations/Proposed Conditions Output/PDF/230th Proposed Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 230th Proposed
Subarea ID DA-1
Area (ac) 31.02
Flow Path Length (ft) 1478.0
Flow Path Slope (vft/hft) 0.012097429
0.75-inch Rainfall Depth (in) 0.75
Percent Impervious 0.1
Soil Type 134
Design Storm Frequency 0.75 inch storm
Fire Factor 0.34
LID True

Output Results
Modeled (0.75 inch storm) Rainfall Depth (in) 0.75
Peak Intensity (in/hr) 0.0863
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.18
Time of Concentration (min) 166.0
Clear Peak Flow Rate (cfs) 0.4817
Burned Peak Flow Rate (cfs) 0.5792
24-Hr Clear Runoff Volume (ac-ft) 0.3462
24-Hr Clear Runoff Volume (cu-ft) 15081.5352


