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Executive Summary

This drainage study presents a hydrologic and hydraulic analysis of the grading improvements at
1923 Dentro De Lomas in Bonsall, California.  This study examines the predeveloped and post-
developed hydrology of the site and presents final design engineering recommendations for the
project drainage facilities necessary to mitigate runoff due to the proposed improvements.

Section 1 – Project Information

Project Description

The project is located at 1923 Dentro de Lomas, in Bonsall, California. It is located approximately
0.66 miles north of Gopher Canyon Road, 2.72 miles west of Interstate 15, and 1.75 miles east
of State Road 76.    The project coordinates are 33.26485 Latitude / -117.20424 Longitude.  The
overall lot size is 16.0-acres however, the actual project area will only impact/disturb 8.05 acres.
The lot currently contains improvements on its northern half consisting of a single-family home,
private driveways, landscaped areas, horse corral, pasture, and other various building structures
which are all not associated with the new grading improvements.  There are no known historic
sources of contamination at the site.  Refer to Exhibit A for the vicinity map of the project location.
This project re-grades the southern half of the lot into tiered pads draining towards an existing
natural drainage course which transects the lot in an east-west direction.  Since this project will
not create any additional impervious surfaces or exceed thresholds to become a Priority
Development Project (PDP), no stormwater improvements other than some site design and
source control features are proposed.  Please refer to the project Standard Storm Water Quality
Management Plan (SWQMP) for additional detailed water quality information.  This drainage
study will address peak flow calculations and any mitigation measures as necessary. Appendix
A of this study fully describes the pre and post condition hydrological results of the developed site
with hydrologic calculations and associated drainage maps. A detention basin is being proposed
to keep the peak flow in the post-developed condition below that of the pre-developed condition,
see Appendix C for the detention analysis. See Appendix B for hydraulic calculations for the
proposed storm drain facilities.

Hydrologic Setting

The project site is in the Bonsall Hydrologic Sub-Area (903.12) of Lower San Luis Rey Hydrologic
Area (903.1) of San Luis Rey Hydrologic Unit (903). Exhibit B illustrates the project site in the
context of the watershed.

As mentioned above, the project area is essentially the southern portion of the lot.  This portion
drains in a northerly direction until it reaches the existing natural drainage course which then
drains in the westerly direction.  From the western project boundary, runoff continues in a
northwesterly direction before ultimately reaching the San Luis Rey River located about 1.4 miles
away from the site.  The project site is hilly with elevations ranging between 520 and 368 feet
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above mean sea level (msl).  Existing site topography, drainage patterns, and stormwater
conveyance systems are shown on existing condition drainage map in Appendix A.

The existing surrounding areas generally consist of single-family rural-residential homes with
open space areas.  The County of San Diego denotes the property with a designation of Rural
Residential (RR).  The assessor’s parcel number (APN) for the site is 127-141-40-00. Exhibit C
illustrates the project zone information from the County of San Diego PDS- Zoning & Property
Information website.

The NRCS WebSoil Survey by the United States Department of Agriculture Soil Conservation
Service was referenced as a source to determine the site’s underlying hydrologic soil group
classification.  It determined the sites underlying soil to consist of Type D soils (Friant rocky fine
sandy loam and a little Placentia sandy loam).  Type D soils are characterized by ‘a very slow
infiltration rate (high runoff potential) when thoroughly wet. These consist chiefly of clays that have
a high shrink-swell potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious material. These
soils have a very slow rate of water transmission.’ Exhibit D illustrates the soil types and limits.

The Federal Emergency Management Agency (FEMA) website was referenced to determine the
site’s location relative to any mapped flood hazard areas. The project site was determined to be
within an area on the FEMA Flood Insurance Rate Map designated as Zone X, an area of minimal
flood hazard. The FIRMette Map associated with this project is included in Exhibit E.
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Section 2 – Hydrologic and Hydraulic Methodology

Hydrology/ Rational Method
Per the County of San Diego drainage standards, the 50 and 100-year frequency, 6-hour, storm
event rainfall precipitation depths are 2.75 inches and 3.1 inches, respectively.

2.1 Rational Method Hydrologic Analysis

Design Storm – 100-year return intervals

Land Use – Single Family development

Soil Type – The NRCS Web Soil Survey website has indicated that the site’s soil is underlain with
Group D soil.

Runoff Coefficient – In accordance with the San Diego County Hydrology Manual (SDCHM)
Standards, the C coefficient for natural and undeveloped areas is 0.35 for Group D soils; the C
coefficient for developed areas is a weighted factor of 0.35 (landscape in soil) and 0.9 (impervious
areas) as a function of the fraction of impervious areas (ai expressed as a decimal value between
0 and 1) according to:

C = 0.35(1-ai) + 0.9ai

Rainfall Intensity – Intensity was determined using equation in Section 3.1.3 of the San Diego
County Hydrology Manual.  Due to the site’s respective size and development type, Figure 3-4 in
Section 3.1.4.2 of the Manual was considered applicable and was utilized to determine Tc

Method of Analysis – The Rational Method is the most widely used hydrologic model for estimating
peak runoff rates.  Applied to small urban and semi-urban areas with drainage areas less than
0.5 square miles, the Rational Method relates storm rainfall intensity, a runoff coefficient, and
drainage area to peak runoff rate.  This relationship is expressed by the equation:

Q = C I A

where:
Q = The peak runoff rate in cubic feet per second at the point of analysis.
C = A runoff coefficient representing the area - averaged ratio of runoff to rainfall intensity.
I = The time-averaged rainfall intensity in in/hr. corresponding to the time of concentration.
A = The drainage basin area in acres.

Storm Drain/Hydraulics

The proposed private storm drain system was sized to convey the runoff from the 100-year
storm event. The calculations were performed utilizing the AutoCAD Civil3D Hydraflow Express
extension & Storm Sewers.  There are multiple intermediate storm drain discharges within the
project site with velocities that exceed 18 fps. In these locations a continuous rip rap apron is
provided between the outlet of the upstream pipe and the inlet of the subsequent downstream
pipe. Therefore, standard rip rap is specified, and no special design is proposed.

See Appendix B for hydraulic calculations



Section 3 – Hydrologic Effect of Project

Existing Condition

The project site is about 8.05 acres within an existing 16.0-acre lot.  Both the northern and
southern portions of the lot drain towards an existing drainage course which transects the site
and flows towards the western project boundary.  The northern portion is partially developed with
a single-family home while the southern half is a natural slope.   The existing weighted runoff
coefficient for the entire watershed is 0.359.  The Q100 peak flow from the site at the western
project boundary was determined to be 216.78 cfs.  See Appendix A for calculations and existing
condition drainage map.

Proposed Condition

The proposed project will regrade the southern half of the lot.  The grading will consist of adding
tiered pads but will not add any impervious surfaces.  Storm drain facilities consisting of storm
drain pipe, rip rap, and swales will be constructed to convey both onsite and offsite runoff through
the site and towards the western property boundary.

The site’s overall runoff factor in the post developed condition is unchanged and remains at 0.359.
The unmitigated Q100 peak flow was calculated to be 221.72 cfs.  The mitigated Q100 peak flow
was calculated to be 206.27 cfs. See Appendix C for a detention analysis regarding the mitigated
post developed condition. Table 1 below summarizes the hydrologic calculations for both the
existing and proposed drainage areas graphically depicted on the hydrology maps in Appendix
A.

Table 1- Summary of Total Pre Vs Post Developed Conditions

Condition
Area

(acres)
100-Year

Peak Flow
(cfs)

Existing 175.8 216.78

Proposed
(Unmitigated)

175.8 221.72

Proposed
(Mitigated)

175.8 206.27

Difference 0.0 -10.51

Once peak flows were determined, the storm drain capacity was verified by performing hydraulic
capacity calculations.  Refer to Appendix B for post condition hydraulic calculations for proposed
storm drain system.
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Project Erosion and Sedimentation

The project proposes permanent drainage facilities which will match or minimize the erosion
potential compared to existing conditions at the site.  Neither erosion or sedimentation are
anticipated due to the mitigating effects provided by the proposed grading improvements and
drainage facilities.  Also, the project will implement construction phase BMPS per the project-
specific Storm Water Pollution Prevention Plan (SWPPP) to address pollutants during
construction.

Section 4 – Summary and Conclusions

The proposed grading improvements at 1923 Dentro de Lomas can be constructed without
increases to peak flow and will not detrimentally affect the downstream watershed.

Section 5 – References

ü San Diego County Hydrology Manual, June 2003
ü San Diego County Hydraulic Design Manual, September 2014
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Exhibit A- Vicinity Map
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Source: Google Earth Pro



Exhibit B- Watershed Vicinity Map



Source: http://svctenvims.dot.ca.gov/wqpt/wqpt.aspx



Exhibit C- County Zone Map Designation



Exhibit D- Geologic Soil Maps











Exhibit E- FEMA Firmette Map
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Appendix A- Hydrologic Maps & Calculations
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ELEV=
434'

ELEV=
436'

ELEV=
421'

ELEV=
420'

L=94'

ELEV=
420'

ELEV=
718'

ELEV=
358'

ELEV=
395'

L=41'

ELEV=
367'

L=156'

ELEV=
407'

ELEV=
392'

L=69'

L=69'

L=68'

L=91'

L=44'

L=162'

L=66'

ELEV=
410'

L=46'

L=38'
ELEV=
398'

L=251'

L=142'

L=69'

ELEV=
400'

L=71'

L=1048'

L=884'

L=785'

L=1052'

L=610'

L=1017'

L=997'

L=2277'

L=790'

L=1004'

L=403'

L=779'

L=778'

L=533'

L=381'

L=448'

L=282'

L=291'

ELEV=
754'

ELEV=
713'

ELEV=
748'

ELEV=
760' ELEV=

760'

ELEV=
755'

ELEV=
509'

ELEV=
695'

ELEV=
674'

ELEV=
685'

ELEV=
705'

ELEV=
737'

ELEV=
735'

ELEV=
545'

ELEV=
484'

ELEV=
517'

ELEV=
435'

ELEV=
422'

ELEV=
652'

ELEV=
647'

ELEV=
434'

L=118'

ELEV=
553'

ELEV=
606'

ELEV=
627' ELEV=

635'

ELEV=
636'

ELEV=
592'

ELEV=
635'

ELEV=
585'

ELEV=
401'

ELEV=
435'

AREA (ACRES) = 175.8
Tc (MIN) = 21.61
Q100 (CFS) = 206.27

SEE SHEET 02

OF

2

1
SHEETPREPARED BY:

DRAINAGE MAPFUSION ENG TECH
1810 GILLESPIE WAY #207
EL CAJON, CA 92020
(619) 736-2800

COUNTY OF SAN DIEGO, CALIFORNIA

PROPOSED CONDITION

1923 DENTRO DE LOMAS

LEGEND

PROJECT BOUNDARY

DRAINAGE BOUNDARY

INTIAL SUBAREA

DRAINAGE SUBAREA

FLOW DIRECTION (SHEET FLOW)

FLOWLINE

AREA

HYDROLOGIC SOIL TYPE

NODE NUMBER

IMPERVIOUS AREA (ROOF, ROAD, HARDSCAPE, ETC)
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