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I. Purpose, General Location & Description  

The purpose of this report is to document the stormwater improvements proposed for the Terrible Herbst 

Travel Center in San Bernardino County, California.  This report summarizes the hydrologic and hydraulic 

analyses performed to date and provides the existing and proposed drainage patterns for the site. A final 

drainage report will be submitted with the construction plans.  

A. LOCATION  

The site is 8.2 acres in area and located on Halloran Summit Road, south and adjacent to Interstate 15. It 

is located in Section 10 of Township 15 and Range 11 East in San Bernardino County. There are no existing 

regional or local drainage facilities in, or adjacent to, the site. Figure 1 below provides the parcel map of 

the site and surrounding area. 

B. DESCRIPTION OF SITE 

The Terrible Herbst Travel Center is comprised of a convenience store, passenger vehicle and truck fueling 

stations and parking stalls. The site is partially undeveloped with sparse vegetation, consisting mostly of 

weeds and brush. The developed portion of the site consists of dirt roads, underground gas tanks, fencing, 

abandoned buildings, and overhead electrical lines. A 20-foot utility access easement is located within the 

site and contains an existing cell tower. The site is zoned as CH, Commercial – Highway.  

Figure 1. Parcel Map 
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II. Drainage Basins  

A. MAJOR BASINS DESCRIPTIONS 

The major basin can be characterized by undeveloped hillslopes, with the ultimate outfall to the Kingston 

Wash to the northeast.  No major drainageway planning reports, studies, or irrigation facilities are located 

within the site. 

The site lies within San Bernardino County Unincorporated Areas FEMA FIRM Panel Number  

06071C1825H (not printed) effective August 28, 2008, in Zone D. Zone D is described as “Area with Flood 

Risk due to Levee.” Discussions with San Bernardino County concluded that the site is not at risk of flood 

inundation, and no levee was found within the greater area. Additionally, the off-site drainage impacts 

were evaluated for the site and findings are discussed in a later section of this report. The FIRMette is 

provided in Appendix A.  

Surveyed 1-foot contours were utilized within the site and available USGS contour data were 

supplemented for off-site areas where there was no surveyed data.  In general, the site drains northeast 

with slopes ranging from less than 1% to approximately 12%. Halloran Summit Road is a highpoint along 

Interstate 15, and therefore the site receives minimal off-site drainage due to surrounding topography.  

B. SUBBASIN DESCRIPTIONS   

The existing conditions subbasins are delineated and shown on the Existing Basin Map in Appendix D. 

Subbasins with prefixes “OFF” represent the offsite areas that impact and terminate at the site 

boundaries. Subbasins with prefixes “EX” represent the existing onsite subbasins that generate flow 

within the site and terminate at the site boundaries.  Flow paths on the Existing Basin Map show the 

offsite and onsite drainage patterns.   

The proposed conditions subbasins are delineated and shown on the Proposed Basin Map in Appendix D. 

Offsite subbasins are maintained generally from the existing conditions except for Subbasin OFF-4, where 

the proposed improvements on Halloran Summit Road have altered the basin delineation. Subbasins with 

prefixes “PR” represent the proposed onsite subbasins that generate flow within the site and terminate 

at the project boundary. Flow paths on the Proposed Basin Map show the offsite and onsite drainage 

patterns.   

C. OFF-SITE DRAINAGE  

As mentioned above, Halloran Summit Road is a highpoint along Interstate 15, and therefore the offsite 

drainage impacts to the site are minimal. The offsite subbasins OFF-1 through OFF-3 enter the site in the 

existing conditions. In the proposed conditions, these basins will be routed around the site by way of 

drainage swale. The drainage swales will maintain historic flow patterns of these offsite basins, and 

ultimately all drainage from the offsite basins will terminate in the existing swale along Interstate 15. In 

the existing conditions, subbasins OFF-4 and EX-6 terminate at a low point on Halloran Summit Road and 

eventually drain west. In the proposed conditions a portion of the site is included with subbasin OFF-4 

and will be captured by way of curb inlet and routed west across Halloran Summit Road to maintain 

historic flow patterns. Historic peak flows for the 100-year event are maintained at this location.  
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III. Preliminary Drainage Plan 

A. DEVELOPMENT CRITERIA & CONSTRAINTS 

This report has been prepared in accordance with the San Bernardino County Hydrology Manual. The 

hydrology, the stormwater conveyance systems, and the stormwater discharge controls were followed as 

outlined within the San Bernardino County Hydrology Manual, and methods have been supplemented 

with the California Department of Transportation Highway Design Manual, and the Urban Hydrology for 

Small Watersheds Technical Release 55 (TR-55).   

The San Bernardino County Hydrology Manual specifies the Rational Method to estimate the peak runoff 

rates for basin sizes in this analysis. The Caltrans Highway Desing Manual was used to estimate runoff 

coefficients and time of concentration for each subbasin flow path. TR-55 has been used to size the 

detention pond and the first flush volume has been calculated per the San Bernardino County Hydrology 

Manual. 

The storm drain on the site has been sized for the 100-year storm event to remain within the gutter line. 

A minimum pipe size of 24 inches has been proposed in accordance with San Bernardino County 

requirements. Inlets have been proposed to contain the 100-year event within the curb and gutter. 

B. RAINFALL 

Precipitation data for the site was obtained from the National Oceanic and Atmospheric Administration 

(NOAA) 14 website. Table 1 below shows the rainfall intensity in inches per hour for the duration and 

rainfall events shown. The NOAA Atlas 14 point precipitation data is included with Appendix C.  

Table 1: NOAA 14 Point Precipitation Frequency Estimates 

Storm Event 
Duration (minutes) 

5-min 10-min 15-min 30-min 

2-yr Rainfall Depth (in/hr) 2.51 1.80 1.45 1.07 

5-yr Rainfall Depth (in/hr) 3.70 2.65 2.14 1.57 

10-yr Rainfall Depth (in/hr) 4.69 3.36 2.71 1.99 

100-yr Rainfall Depth (in/hr) 8.23 5.9 4.76 3.5 

 

C. TIME PARAMETERS  

The time of concentration is the sum of the travel times associated with two phases of runoff within each 

subbasin. These phases are sheet flow and shallow concentrated flow. Flow path geometries and surface 

roughness account for the travel time for each of these phases of flow. The minimum time of 

concentration allowed is 5 minutes for the developed subbasins and 10 minutes for the undeveloped 

subbasins.  

Sheet Flow 

Sheet flow occurs within all sub-basins, and the equation follows the Manning’s kinematic 

solution. See section 810-16 the Caltrans Highway Design Manual. The sheet flow parameters are 

length; slope; effective Manning’s n-value; and 2-yr, 24-hour rainfall depth: 
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Tt (hours): Sheet Flow Travel time. 

L (feet): Length of flow path (maximum 300 feet) measured from the sub-basin boundary to the 

shallow concentrated flow estimated location.  

S (ft/ft): Land slope, measured as the difference between the highest and the lowest elevations 

divided by the flow path length. 

n: Effective Manning’s n-value, 0.13 for all reaches. This value is equivalent to the type for “Range 

(natural)” from Table 3-1 of the TR-55 manual. 

P (inches): 2-year, 24-hour precipitation depth, 1.54.  

Shallow Concentrated Flow 

Visual inspection of topography and aerial imagery determines the limits of shallow concentrated 

flow. The shallow concentrated flow is identified by an intercept coefficient, k, from Table 816.6B 

in the Caltrans Highway Design Manual. For the existing conditions a coefficient of 0.305, nearly 

bare, was used. For the proposed conditions a coefficient of 0.620, pavement, was used for 

improved areas and 0.305 was used for areas that remained nearly bare. The shallow 

concentrated flow parameters are length; slope; intercept coefficient; and average velocity:  

� =  3.28��
.� 

V (ft/s): Average velocity.  

S (ft/ft): Land slope, measured as the difference between the highest and the lowest elevations 

divided by the length of the flow path. 

k: Intercept coefficient depending on land cover. 

For the shallow concentrated flow and the channel flow computations, the travel time is a 

function of flow length and average velocity, see section 810-17 of the Caltrans Highway Design 

Manual.  

�� =  �/60� 

Tt (min): Shallow Concentrated Travel time. 

L (ft): Length of the flow path.  

 

Tables 2 and 3 below provide the existing and proposed conditions travel time analysis summary.  

Table 2: Existing Conditions Travel Time Summary 

Subbasin ID 
Sheet Flow Travel 

Time (min) 

Shallow Concentrated 

Travel Time (min) 

Total Travel 

Time (min) 

Travel Time Used 

(min) 

OFF-1 6.20 3.42 9.63 10.00 

OFF-2  0.00 1.97 1.97 10.00 

OFF-3 2.25 0.27 2.52 10.00 
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E. HYDROLOGIC RESULTS 

Tables 5 and 6 below summarize the existing and proposed conditions rational calculation.    

Table 5: Existing Conditions Rational Summary 

Subbasin ID 
Runoff 

Coefficient 

Area 

(acre) 

2-yr Peak 

Flow (cfs) 

5-yr Peak 

Flow (cfs) 

10-yr Peak 

Flow (cfs) 

100-yr Peak 

Flow (cfs) 

OFF-1 0.40 0.82 0.59 0.87 1.11 1.94 

OFF-2 0.40 0.17 0.12 0.18 0.23 0.40 

OFF-3 0.30 0.14 0.08 0.11 0.14 0.25 

OFF-4 0.76 0.79 1.09 1.61 2.04 3.58 

EX-1 0.40 0.20 0.15 0.22 0.27 0.48 

EX-2 0.40 1.30 0.93 1.38 1.74 3.06 

EX-3 0.60 1.55 1.67 2.46 3.12 5.47 

EX-4 0.60 2.63 2.65 3.90 4.94 8.68 

EX-5 0.30 2.27 1.22 1.80 2.28 4.01 

EX-6 0.50 0.29 0.26 0.38 0.48 0.85 

 

Table 6: Proposed Conditions Rational Summary 

Subbasin ID 
Runoff 

Coefficient 

Area 

(acre) 

2-yr Peak 

Flow (cfs) 

5-yr Peak 

Flow (cfs) 

10-yr Peak 

Flow (cfs) 

100-yr Peak 

Flow (cfs) 

OFF-1 0.40 0.85 0.61 0.90 1.14 2.01 

OFF-2 0.40 0.17 0.12 0.18 0.23 0.40 

OFF-3 0.30 0.14 0.08 0.11 0.14 0.25 

OFF-4 0.82 0.83 1.31 1.93 2.44 4.29 

PR-1 0.89 1.45 2.43 3.58 4.54 7.98 

PR-2 0.95 0.49 0.85 1.25 1.59 2.79 

PR-3 0.95 1.67 2.99 4.41 5.59 9.82 

PR-4 0.90 2.36 3.95 5.82 7.38 12.96 

PR-5 0.45 1.68 1.55 2.29 2.90 5.09 

PR-6 0.40 0.26 0.26 0.39 0.49 0.86 

PR-7 0.30 0.16 0.12 0.17 0.22 0.38 

PR-8 0.30 0.06 0.05 0.07 0.09 0.16 

PR-9 0.30 0.05 0.04 0.06 0.07 0.12 

 

F. HYDRAULIC ANALYSIS 

The proposed storm drain is shown on the Proposed Basin Map in Appendix D. The storm drains and 

inlets have been sized for the 100-year storm event to remain in the gutter line.  
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Curb and Gutter 

Street capacity for curb and gutter was checked using the Mile High Flood District Inlet software 

to ensure that runoff would be contained within the curb and gutter. The 10-year was the 

design storm and the 100-year as the check storm. The street capacity calculations are included 

in Appendix F. 

Inlets 

Four inlet locations are proposed on the site to contain the 100-year storm event within the curb 

and route flow to the proposed detention pond. One inlet is proposed on Halloran Summit Road 

to route drainage at the sump across the road and to the west. Inlets were sized using the Mile 

High Flood District Inlet software, and outputs are included with Appendix F.  

Storm Drain 

Bently’s StormCAD hydraulic modeling software was used to design the storm drain systems.  The 

storm drains used for this project are proposed as RCP with a minimum diameter of 24-inches.  For 

the 10-year event, the hydraulic grade line is contained within the pipe.   The hydraulic grade line 

for the 100-year event is at or below the gutter flow line in the street.  Tailwater conditions for 

the outfalls have been set to a free outfall.  The StormCAD results for the 10- and 100-year events 

are included in Appendix E. 

G. ON-SITE DETENTION & FIRST FLUSH  

Onsite detention will be provided in the northeast corner of the site. The detention pond will provide 

water quality of the first flush volume, which will drain from the pond by way of infiltration. The detention 

pond has been sized to detain the proposed peak 100-year flow and reduce the release rate to match 

existing conditions. The 100-year event will drain from the pond by way of a 24” RCP. The pond outlet 

structure will be designed and provided as part of the final drainage report.  

The detention pond has been graded using 3:1 side slopes on all embankments. Additionally, 1 foot of 

freeboard is provided above the 100-year water surface elevation. An emergency spillway on the north 

side of the pond will convey the full unattenuated proposed 100-year peak flow in the event the outlet 

structure fails. The spillway will drain to the right of way.  

Table 7 below provides the stage-storage curve for the proposed detention pond. A stage-storage-

discharge curve will be provided with the final drainage report.  

Table 7: Stage-Storage-Discharge Curve 

 Elevation (ft) Stage (ft) Storage (ac-ft) 

Bottom of Pond 4112 0 0.00 

First Flush Vol.  4113 1 0.35 

 4114 2 0.74 

 4115 3 1.18 

 4116 4 1.67 

100-year WSE 4117 5 2.21 

Emergency Spillway 4118 6 2.79 
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IV. Maintenance  

Ongoing maintenance of the storm drain system is required to preserve the design integrity and function, 

and to mitigate drainage hazards downstream. Failure to provide adequate maintenance can prevent the 

drainage system from performing in accordance with its intent. 

Maintenance will include the removal of debris, weeds, and sediment following storms, inlet and outlet 

repairs to the pipes to halt erosion, and removal of sediment from storm drain structures to maintain 

hydraulic capacity and function. 

V. Final Drainage Plan 

A final drainage report will be prepared and submitted with the construction plan set. Any adjustments 

to the final grading will be reflected in the hydrologic analysis and storm drain design. Additionally, the 

outlet structure for the detention pond will be designed and included with the final drainage report.  
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