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STYLLI RESIDENCE

DRAINAGE STUDY FOR:

LOT 1 OF LA JOLLA BLUFFS, IN THE CITY OF SAN DIEGO, COUNTY OF SAN
DIEGO, STATE OF CALIFORNIA, ACCORDING TO MAP THEREOF NO. 8883,
FILED IN THE OFFICE OF THE COUNTY RECORDER OF SAN DIEGO
COUNTY, JUNE 7, 1978.

APN: 344-030-13

CRITERIA:

USE THE CURRENT COUNTY OF SAN DIEGO HYDROLOGY MANUAL
“RATIONAL METHOD™.

DESIGN FOR A 100-YEAR FREQUENCY STORM USING THE COUNTY OF
SAN DIEGO 6 HOUR AND 24 HOUR PRECIPITATION ISOPLUVIALS, AND
THE INTENSITY-DURATION FORMULA. SEE ATTACHED MAPS.

RUNOFF COEFFICIENT FACTORS HAVE BEEN WEIGHTED BASED ON
THE INDIVIDUAL “C” FACTORS FOR DIFFERENT SURFACES (LE.
CONCRETE=0.90), AND THE AREAS OF THE INDIVIDUAL SURFACES.
OFFSITE RUNOFF COEFFICIENTS ARE BASED ON LOW DENSITY
RESIDENTIAL (1.0 DU/AC OR LESS) COEFFICIENTS PER TABLE 3-1.

RUNOFF COEFFICIENT FOR PERVIOUS SURFACES (LANDSCAPING AND
PERVIOUS PAVERS) ARE BASED ON SOIL TYPE “D” BASED ON USDA
WEB SOIL SURVEY WEBSITE AND TABLE 3-1. SEE ATTACHED USDA
REPORT.

TIMES OF CONCENTRATION (TC) ARE DETERMINED FROM THE URBAN
OVERLAND FLOW FORMULA AND NATURAL WATERSHED FLOW
FORMULA.

REFER TO THE ATTACHED DRAINAGE MAPS FOR BASIN AREAS AND
LOCATIONS.

SITE SPECIFIC:

1.

THE PROJECT PROPOSES TO REDEVELOP THE EXISTING PROPERTY BY,
INCREASING THE SIZE OF THE GARAGE, ADDING ADDITION LIVABLE
SPACE ABOVE THE NEW PORTION OF THE GARAGE, A BALCONY
ABOVE THE GARAGE AND ALONG THE SOUTH SIDE OF THE GARAGE,
A ROOM ADDITION, AND A ROOF OVER AN EXISTION STAIR CASE
EXPOSED TO THE SKY.

Sowards & Brown Engineering, Inc.
2187 Newcastle Avenue, Cardiff by the Sea, CA 92024 phone: 760-436-8500




2. CURRENTLY APPROXIMATLY HALF OF THE SITE WHICH LIES EAST OF
THE TOP OF BLUFF DRAINS SOUTHERLY AND WESTERLY TO SOUTH
WEST CORNER OF THE SITE, COLLECTS INTO A SLOT DRAIN, AND
ONCE THE SLOT DRAIN REACHES CAPACITY, DRAINS OVER THE
BLUFF. THE REMAINING HALF DRAINS TO THE STORM WATER
DRAINAGE SYSTEM ON LA JOLLA SHORES LANE. THE PORTION OF
THE SITE WHICH LIES WEST TOP OF BLUFF DRAINS DOWN THE BLUFF
AND TO THE OCEAN.

3. THE PROPOSED DEVELOPMENT WILL MAINTAIN THE AMOUNT OF
DISCHARGE (Q) FROM PREVIOUSLY EXISTING DEVELOPMENT, AND
REDIRECT STORMWATER WHICH PREVIOUSLY WAS DIRECTED OVER
BLUFF, TO THE STORM WATER DRAINAGE SYSTEM ON LA JOLLA
SHORES LANE.

DECLARATION OF RESPONSIBLE CHARGE

I HEREBY DECLARE THAT I AM THE ENGINEER OF WORK FOR THIS PROJECT,
THAT I HAVE EXERCISED RESPONSIBLE CHARGE OVER THE DESIGN OF THE
PROJECT AS DEFINED IN SECTION 6703 OF THE BUSINESS AND PROFESSIONS
CODE, AND THAT THE DESIGN IS CONSISTENT WITH CURRENT STANDARDS.

I UNDERSTAND THAT THE CHECK OF PROJECT DRAWINGS AND
SPECIFICATIONS BY THE COUNTY OF SAN DIEGO IS CONFINED TO REVIEW
ONLY AND DOES NOT RELIEVE ME, AS ENGINEER OF WORK, OF MY
RESPONSIBILITIES FOR PROJECT DESIGN.

RANDY R. BROWN, RCE 36190 DATE

Sowards & Brown Engineering, Inc.
2187 Newcastle Avenue, Cardiff by the Sea, CA 92024 phone: 760-436-8500




=044 ST BeribenlE

JOB
b
SOWARDS AND BROWN ENGINEERING SHEETNO. oF
2187 Newcastle Ave., Suite 202 CALCULATED BY ST DATE %/ tal / |8
CARDIFF BY THE SEA, CALIFORNIA 92007 PO
CHECKED BY DATE

scare_M7 S

Hydiolosy Godeulphons 5 BRsEO on | SD comhy  Mugkaly! meovat. (Jve 2ol
1 1 : : ]

ol s
—i= : |
Pee- Develop it Dnindge: Bisobn limides  site OBsehrdions  pnd
! ~ ' ¥ | - i
) Vo Cusding 5 Tl impainwend . Plavis
* 2686020 pakn 142-0b+ 0
H I
Bhoin N LT Ales 3496 sE a2 AC |
Sl T8 10 i Tg. = 5FYSE L 0% L TR L
............................ = Yod TPhE\E 2- i.‘ C O

PRODUCT 204-1 (AVEES] Inc., Groton, Mass. 01471,




s =044 STV Pecivenie

SOWARDS AND BROWN ENGINEERING SHEET NO- = oF
2187 NeWcastle Ave., Suite 202 CALCULATED BY. SEg DATE 3/ 29/ |8
CARDIFF BY THE SEA, CALIFORNIA 92007 R
CHECKED BY DATE

_ SCaLE NT 2

Totrd Pdeps NcHo s+ =(0.25 AC

Corz 0.4 (3847 ) -+ 04l (Fer) 6.5
=
Sl
*B g dhon o TS S0 min L= Swmin

%PXS\V T %;0"\ 4\ Pg I_Dn.\

Tl Nep 3445 5% £10.19 AC /

Peduss WA < 1o, =L (C= 0.4¢

M

....... L C
b, 7 \f <.Q 'lV\/r.n
e (BT /k&_L
Q. < 0.9(L.58 )o.1a) =\l cks |

et ssspmrasisshgnensyms vasmeatSusssennssard Apey mpssesasihnesmt sonmner R ypr et el SRS N L oy e B R LS

PRODUCT 2041 /VEBS, Inc. Graton, Mass. 01471,




SOWARDS AND BROWN ENGINEERING
2187 Newcastle Ave., Suite 202
CARDIFF BY THE SEA, CALIFORNIA 92007

|+ 044 SMMIWL BesipevuE

JOB

SHEET NO. & OF

CALCULATED BY S%’ DATE ?‘)/% /l g

CHECKED BY zg DATE

SCALE

-

—

SRETTZ N

Tobw| Alep = S2860

VAl
N

Coe ok 122 only

\ei o \ods 254
Aﬂ':«b\ = ‘;gi a0 ST+ > li)ofo T yse C,UT

DOL>

041 (78:0) . &,

\

-1 }
) :

_J__.,_J

5 O

0 E»i,r inspzc . L overland Trow )

e,

03
7l
AR
%
AN
N
[V
€D
_~\_‘_
L~
w
m
M
(Vo)
T
M
{1
1)
N

MIVY

~c>!a S
Y= 162 e

2
-

YU

N
1!
0
N
S
h
[

PRODUCT 204-1 [NEBS] Inc., Groton, Mass. 01471,




Circular Channel Rnalysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 1

comment: Basin [) pipe flow

Solve For Rctual Depth

Given Input Data:

Diameter. . vuu s v 0.67 ft
STOPe s cma win van i 0.0500 ft/ft
Manning's n....... 0.011
Discharge......... 1,50 cfs
Computed Results:
Bepthis oo smes waos o 0.32 ft
Velogiby. o vnw aws s 9.00 fps
Flow Area......... 0.17 sf
Critical Depth.... 0.57 ft
Critical Slope.... 0.0100 ft/ft
Percent Full...... 47.84 %
Full Capacityf: cuws ¢ 3.24 cfs
QMAX @.94D........ 3.48 cfs
Froude Number..... 3.18 (flow is Supercritical)

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

Ct 06708
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: Stylli Res.

Comment: SD #3 - Slope Req'
Solve For Full Flow Slope

Given Input Data:

DIANBEEE . ww oo ime 0.50 ft
Manning's n....... 0.011
Dischargé. ... ves o 0.98 cfs

Computed Results:
Full Flow Channel Slope 0.0218 ft/ft W\
50 ft '

Full Flow Depth........ 0.
B5 R [ R — 4.99 fps
Flow Area......-.- 0.20 sf
Critical Depth.... 0.47 ft
Critical Slope.... 0.0189 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 0.98 cfs
QMAX @,94D........ 1.05 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

Ct 06708

Ve




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: Stylli Res.

Comment: SD #3 - Slope Req'for 8in.

Solve For Full Flow Slope

Given Input Data:

Diameter: iww von von 0.67 ft
s ST = =

Manning's n....... 0031

Discharge......... 0.98 cfs

Computed Results:
Full Flow Channel Slope 0.0046 ft/ft o

Full Flow Depth........ 0.67 ft
Velocityiu v wisie v 2.78 fps
Flow Area......... 0,35 8f
Critical Depth.... 0.47 ft
Critical Slope.... 0.0065 ft/ft
Percent Full...... 100.00 %

Full Capacity..... 0.98 cfs
QMAX @.94D........ 1.05 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.21 (c) 19390
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Circular Channel Analysis & Design
solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: Stylli Res.

Comment: SD #4 - 8in.

Solve For Full Flow Capacity

Given Input Data:

Diameter.........- 0.67 ft
SBEEkw o auwon supar nsene 3 0.0240 ft/ft
Manning's n....... 0.011
Discharge......... 2.24 cts
Computed Results:

Full Flow Capacity..... 2.24 cfs

Full Flow Depth........ 0.67 ft
Velociby, : o5 smw v 6.36 fps
Flow Area......... 0.35 sf
Critical Depth.... 0.64 ft
Critical Slope.... 0.0209 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 2.24 cfs
OMA¥ @.94D........ 2.41 cfs
Froude Number..... FULL

Open Channel Flow Module, vVersion 3.21 (c¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

Ct 06708
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San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 12 of 26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (L)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (L)
& INITIAL TIME OF CONCENTRATION (Tj)

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Lym | T Lz | 15 Ly | Ti Lm | T Iv | Ti |Im | T
Natural 50 1321] 70| 12.5| 85/10.9|100|10.3|100| 8.7 |100| 6.9
LDR 1 50122] 70|11.5| 85]/10.0|100{ 9.5|100| 8.0 100 | 6.4
LDR g s0113] 70(105| 85| 92/100| 8.8[100| 7.4 |100| 538
LDR 2.9 501107 701100 8| 88| 95| 81[100| 7.0 |100]| 5.6

MDR 43 50/102| 70| 9.6| 80| 81| 95| 7.8]100|6.7|100| 5.3

MDR 7.3 so| 92| 65| 84| 8| 74| 95| 7.0[100]| 6.0 100 4.8

MDR 109 | 50| 87| 65| 79| 80| 69| 90| 64100} 5.7]100| 4.5

MDR 145 | 50| 82| 65| 74| 80| 65| 90| 6.0|100| 5410043

HDR 24 s6| 67| 65! 611 75 51| 90| 49| 9543|100 3.5
HDR 43 so| 53| 65| 47| 75| 40| 85| 38| 95]|341100] 2.7
N. Com so| 53| 60| 45| 75| 40| 8| 3.8) 95}134|100] 2.7
G. Com 50| 47| 60| 41| 75| 3.6| 85| 34| 90]29(100]| 2.4
0.P./Com so| 42| 60| 37| 70| 31| 80| 29| 90|26|100]| 2.2
Limited I. sl 42| 66 37| 70| 31| 80| 29| 90| 36]100] 2.2
General I. sol 371 60| 32| W| 27| %0 26] 90123|100] 1.9

#See Table 3-1 for more detailed description

3-12
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% of Street Slope

1.8
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1.2
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i

Concrete
Gutter

0175

2%

RESIDENTIAL STREET
ONE SIDE ONLY

—
iDepth y o Paved

/ /1 TS0 /
A s

Given: Q=10 $=25%
Chart gives: Depth = 0.4, Velocity = 4.4 f.p.s.

SOURCE: San Diego County Department of Special District Services Design Manual
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Hydrologic Soil Group—San Diego County Area, California
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Map Scale: 1:4,910 if printed on A landscape (11" x 8.5") sheet.
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Map projection: Web Mercator Corner coordinates: WGS84  Edge tics: UTM Zone 11N WGS84
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Hydrologic Soil Group—San Diego County Area, California
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Area of Interest (AOI)

Area of Interest (AOI)

Soil Rating Polygons

A
A/D

Not rated or not available

Soil Rating Lines

A
A/D
B
B/D

C/D
D

Not rated or not available

Soil Rating Points

A
A/D
B
B/D

Not rated or not available

Water Features

Streams and Canals

Transportation

§:

Rails

Interstate Highways
US Routes

Major Roads

Local Roads

Background

Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOl were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: San Diego County Area, California
Survey Area Data: Version 12, Sep 13, 2017

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 7, 2014—Jan 4,
2015

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group—San Diego County Area, California

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

CbC

Carlsbad gravelly loamy
sand, 5 to 9 percent
slopes

B

13.6

12.8%

cfB

Chesterton fine sandy
loam, 2 to 5 percent
slopes

| Chesterton fine sandy
loam, 5 to 9 percent
slopes

: éﬁé&al beache;s "

D

1.2

1.1%

14.6

13.8%

7.5

71%

: Gaviota fine sandy
loam, 9 to 30 percent
slopes

0.4

HrE2

' Huerhuero loam, 15 to
30 percent slopes,
eroded

LeD2

Las Flores loamy fine
| sand, 9to 15 percent
| slopes, eroded

15.1

104

0.3%

TeF

| Terrace escarpments

27.5

Totals for Area of Interest

 106.2

uspa  Natural Resources Web Soil Survey 3/19/2018
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Hydrologic Soil Group—San Diego County Area, California

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according fo the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having 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.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDa  Natural Resources Web Soil Survey 3/19/2018
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