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SECTION 1 

 

 

DISCUSSION 



INTRODUCTION 

 
The purpose of this study was to determine the impact of the 100-year storm 

runoff flow from the watershed tributary to the boundaries of the proposed project site 

as delineated on the maps contained in this study.  This study also examines measures 

to intercept the runoff flows and convey them through the project to their historical flow 

locations.  

 

PROJECT LOCATION 

 

The project site is located approximately 1320’ East of Helendale Road, between 

Wild Road and Smithson Road in Helendale, an unincorporated area of the County of 

San Bernardino, California.  The project site location is highlighted on the attached 

vicinity map. 

 

METHODOLOGY 

 
 The method in determining these peak runoff flows was the rational method as 

outlined in the 1986 San Bernardino County Hydrology Manual.  The existing offsite 

tributary areas were examined and delineated from U.S.G.S. Map: Wild Crossing. 

The parameters of the off-site tributary sub-areas examined in this study are 

shown in Table A and are outlined on the attached U.S.G.S. map. 

 

Table A 
 

Sub-area 
Elevation 

Difference (ft) 
Length 

(ft) 
Area 

(acres) 
Avg. Slope 

(ft/ft) 

Node 10 – Node 11 4 921 10.0 0.0043 
Node 11 – Node 12 5 2,061 60.9 0.0024 

 
 
 
 
 



DESCRIPTION 
 
 GENERAL:   

 

The stormwater runoff tributary to the site originates within the adjacent 

properties to the west of the site and crosses the western boundary of the project site. 

The total tributary area is approximately 71 acres. 

There is very limited evidence of scour and within the areas of the watershed 

primarily due to the flatness of the existing terrain and previous agricultural activities 

within the tributary area.  Runoff flow across the project area will be in the form of 

undefined sheet flow across the site.  

  
EXISTING CONDITION: 
 
The project site is located approximately 1320 feet east of Helendale Road and is 

bounded on the north by Wild Road and on the south by Smithson Road in Helendale, 

an unincorporated area of the County of San Bernardino.  Wild and Smithson Roads are 

improved, paved roadways.  The existing topography of this site slopes from the 

southwest towards the northeast at approximately 0.3%.  The off-site tributary area is 

generally open, undeveloped land owned by the Helendale Community Services District 

and is proposed to be developed as a community services / park site.  The existing 

vegetation on the site consists of desert brush and vegetation in sandy surface soils. 

 

The results of the hydrologic study are summarized in Table B.  Calculations 

sheets are in Section 3 of this report. 

 

Table B 
 

Off-Site Sub-Area Q100 (cfs) 
Nodes 10 – 11 17.6 
Nodes 11 – 12 34.3 

 
 
 
 
 
 



DEVELOPED CONDITION: 
 

The project site will be developed as a solar array field to produce solar 

electricity.  The collector arrays will be elevated above the ground on concrete footings 

and steel columns.  There is no building construction planned as part of this project.  

Storm runoff will flow across the site in the form of sheet flow underneath the arrays.  

Due to their elevation, the arrays will be protected from the sheet runoff flows.   

CONCLUSIONS AND RECOMMENDATIONS 
 

During our field investigation of the site we observed the existing conditions as 

stated previously.  The calculated 100-year storm runoff flow tributary to the western 

boundary of the project site is approximately 51 cubic feet per second.  Runoff flow 

tributary to the southern boundary will be intercepted within Smithson Road and 

conveyed past the project site.  The 100-year runoff flow crossing the boundaries of the 

project is tabulated in Table B above. 

The tributary runoff flow will cross the site in the form of sheet flow.  Due to the 

lack of evidence of existing scour and the flatness of the terrain, it is likely that the flow 

will not be concentrated and will cross the site as very shallow depth sheet flow as the 

historical flow in the area has been. 

The site will be designed and constructed in accordance with engineered grading 

plans.  The onsite solar arrays will be elevated above the surrounding terrain to protect 

them from storm runoff sheet flows within the project site area.  The site will essentially 

remain 100% pervious due to the small footprints of the array foundations and rainfall 

on the arrays will flow off and percolate into the ground beneath the arrays.  The 

historical flow parameters and flow locations will be maintained throughout the 

development.  Sheet flows crossing the site are anticipated to be less than 3” in depth. 
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San Bernardino County Rational Hydrology Program

    (Hydrology Manual Date - August 1986)

 CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2004 Version 7.0
Rational Hydrology Study        Date: 04/21/12

------------------------------------------------------------------------
SUNLIGHT PARTNERS - JOB NO. 3158-23
LANDPRO SITE - HELENDALE, CA
OFFSITE TRIBUTARY FLOW
100-YEAR STORM EVENT
------------------------------------------------------------------------
MERRELL JOHNSON COMPANIES
22221 US HIGHWAY 18
APPLE VALLEY, CA 92307
(760) 240-8000 * FAX (760) 240-1400
------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********
------------------------------------------------------------------------
Rational hydrology study storm event year is   100.0
Computed rainfall intensity:
Storm year =   100.00   1 hour rainfall =     1.200 (In.)
Slope used for rainfall intensity curve b =  0.7000
Soil antecedent moisture condition (AMC) = 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       10.000 to Point/Station       11.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
PARK subarea                               
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 69.00
Pervious ratio(Ap) = 0.8500     Max loss rate(Fm)=     0.466(In/Hr)
Initial subarea data:
Initial area flow distance =   921.000(Ft.)
Top (of initial area) elevation =  2410.000(Ft.)
Bottom (of initial area) elevation =  2406.000(Ft.)
Difference in elevation =     4.000(Ft.)
Slope =    0.00434  s(%)=       0.43
TC = k(0.483)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   21.983 min.
Rainfall intensity =      2.423(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.727
Subarea runoff =     17.619(CFS)
Total initial stream area =       10.000(Ac.)
Pervious area fraction = 0.850
Initial area Fm value =    0.466(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       12.000
**** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
______________________________________________________________________
Depth of flow =   0.435(Ft.), Average velocity =   1.048(Ft/s)

******* Irregular Channel Data ***********
-----------------------------------------------------------------
Information entered for subchannel number 1 :



Point number      'X' coordinate     'Y' coordinate
1              0.00              1.00
2             20.00              0.00
3             50.00              0.00
4             70.00              1.00

Manning's 'N' friction factor =   0.035
-----------------------------------------------------------------
Sub-Channel flow  =     17.619(CFS)
  '     '  flow top width =     47.383(Ft.)
  '     '    velocity=    1.048(Ft/s)
  '     '  area =     16.814(Sq.Ft)
  '     '  Froude number =     0.310 

Upstream point elevation =  2406.000(Ft.)
Downstream point elevation =  2401.000(Ft.)
Flow length =  2061.000(Ft.)
Travel time  =   32.78 min.
Time of concentration =   54.76 min.
Depth of flow =   0.435(Ft.)
Average velocity =   1.048(Ft/s)
Total irregular channel flow =    17.619(CFS)
Irregular channel normal depth above invert elev. =   0.435(Ft.)
Average velocity of channel(s) =   1.048(Ft/s)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       12.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
PARK subarea                               
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2)  = 69.00
Pervious ratio(Ap) = 0.8500     Max loss rate(Fm)=     0.466(In/Hr)
Time of concentration =    54.76 min. TC

Rainfall intensity =      1.279(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.572
Subarea runoff =     34.289(CFS) for   60.900(Ac.)
Total runoff =     51.908(CFS) Q100

Effective area this stream =       70.90(Ac.)
Total Study Area (Main Stream No. 1) =       70.90(Ac.)
Area averaged Fm value =    0.466(In/Hr)
End of computations, Total Study Area =           70.90 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.850
Area averaged SCS curve number =  69.0
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