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1 PROJECT DESCRIPTION 

1.1 PROJECT DATA 

Project Owner: City of San Diego 
Public Works Department 
Louis Schultz 

Project Site Address:  Coast Boulevard & Cave St, 
San Diego, CA 92037 

Project Location: Latitude: 32.849059 
Longitude: -117.270445 

Watershed Area: 15.92 Acres 

Adjacent Areas: North: La Jolla Cove 
West: Prospect St 
South: Prospect Pl 
East: Coast Walk Trail 

Adjacent Land Uses: North: Caves & Cliffs 
South: Residential & Business 
East: Residential & Business 
West: Business 

1.2 DESCRIPTION OF PROJECT 

The City of San Diego recently undertook an emergency project to stabilize a portion of Coast Boulevard. 
Following this emergency project, the City has elected to replace in kind the entire concrete roadway 
along Coast Boulevard on both sides of the emergency project limits (from Prospect Place down to the life 
guard station). 

This report will focus on the hydrology and hydraulics of the proposed storm drain improvements.  
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1.3 EXISTING CONDITION 

The easterly drainage areas consist of businesses, local restaurants, and residences, that discharge runoff 
into Coast Boulevard.  This storm water is collected in three existing grate inlets, located in Coast 
Boulevard and within the Cave Store parking lot. It is then discharged over the sea bluff and into the Pacific 
Ocean. Additional runoff is collected on Prospect Place and piped within a 12” RCP that connects to the 
existing grate inlet in the Cave store parking lot.  There is noticeable erosion at 12” RCP outfall location 
on the sea bluff.   

Drainage along the westerly extents of the projects flows down Coast Boulevard to an existing inlet 
located next to the lifeguard station. This inlet discharges to the Pacific Ocean.   

The emergency project was located between the easterly and westerly portions of the Coast Boulevard 
Project and included the replacement of the concrete road and the existing 24” outfall.  

1.4 PROPOSED CONDITION 

The project proposes to replace the concrete road in kind; minor grading will occur, but it is not expected 
to change the pattern of surface flows. The existing parking lot, next to the Cave Store, will be redesigned 
and impervious area will be reduced, with the addition of landscaped areas.   

The project proposes to install a 24” RCP from the upstream limits of Coast Boulevard and connect into 
the existing 24” RCP located within the emergency project. The existing 12” RCP and outfall will be 
replaced/abandoned per the Grading Plans. The three existing grate inlets within the project limits will be 
removed and replaced with three curb inlets. The two existing 12” RCPs that collect water from Prospect 
Place will connect to the proposed 24” RCP system that is being installed within Coast Boulevard.  

No drainage improvements are proposed on the westerly portion of the site. Storm water will flow down 
Coast Boulevard in the same manner as the existing condition. No further analysis was performed for this 
project area.  

  



Coast Boulevard 
Drainage Improvements _____________________________________ Hydrologic and Hydraulics Study 

Page 3 

 

1.5 LOCATION 

The location of the site is along La Jolla Coast Boulevard in the La Jolla Neighborhood of the City of San 
Diego. The approximate location of the project area can be seen on Figure 1 - Vicinity Map. 

 

FIGURE 1 - VICINITY MAP (N.T.S.) 
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2 STUDY OBJECTIVES 

The purpose of this report is to analyze the existing and proposed drainage and provide design backup for 
proposed improvements, with specific objectives as follows:    

 

 Document the tributary drainage area associated with the project site; 

 Develop hydrologic parameters and calculate 50-year and 100-year flow rates per the City of San 
Diego Drainage Design Manual; 

 Design a new pipe system with curb inlets to convey and redirect flow north-west to an existing 
24” HDPE outfall.  
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3 METHODOLOGY 

3.1 HYDROLOGY 

This project is replacing the existing impervious area in kind and only minor grading is proposed. 
Therefore, the rational method is presented under this cover to generate peak flow rates per tributary 
area to size the proposed inlets.  

Hydrologic parameters have been developed using the Rational Method procedures according to 
Appendix A of The City of San Diego Drainage Design Manual (SD-DDM): 

𝑄 =  𝐶𝐼𝐴   

Where: 

 Q = flow rate, cubic feet per second (cfs); 

 C = Coefficient of runoff (unitless) Per Table A-1. Runoff Coefficients for Rational Method; 

I = intensity of rainfall based on the time of concentration and the 100-year & 50-year 
precipitation, inches per hours (in/hr) per SD-DDM Figure A-1, Intensity-Duration-Frequency 
Design Chart, this figure can be viewed in Attachment B; and 

A = Area of the basin, acres (ac). 
 

Calculations have been performed utilizing these parameters within a standard excel spreadsheet. 

 Federal Emergency Management Agency (FEMA) Panels have been reviewed for the site. 
Neither the site, nor surrounding area is located within a floodplain. The FIRM and FIRMette for 
the site can be found in Attachment A.  

 Runoff coefficients were determined from public domain aerial photography and land-use 
determinations per Table A-1 of the SD-DDM. This table can be viewed in Attachment B.  

 A conservative 5-minute time of concentration was used for smaller drainage areas per Figure A-
1 of the SD-DDM. This figure can be viewed in Attachment B.  

 The drainage area (A) was determined based on available topographic information from SANGIS.  
A site inspection was conducted to verify the potential presence of physical drainage features 
too insignificant to be identified as part of an area-wide aerial topographic survey, but capable 
of impacting flow paths.  The drainage area delineation can be found on the Hydrology Exhibit in 
Attachment C. 
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3.2 HYDRAULICS 

Storm Drain Sizing  

Storm drain sizing and design for the proposed system within Coast Boulevard was conducted using 
Hydraflow Storm Sewers Extension. This program is a full-featured application designed primarily for 
hydrologic and hydraulic analysis of storm sewer networks. Hydrology parameters from the rational 
method (time of concentration, tributary area, and run-off coefficient) were inputted into the Hydraflow 
model to generate peak flow rates through the system. These peak flow rates from this analysis are 
presented on the plans and can be viewed in Attachment D.   

The proposed system will connect into the existing emergency project storm drain system located in the 
middle of the Coast Boulevard project. This system discharges to the Pacific Ocean through a 24” HDPE 
pipe. This pipe functions under inlet control and Figure 5-1: Inlet Control Nomograph, found in Appendix 
D, was used to confirm that the required head over the orifice would have to be a maximum of 5.8’ in 
order to discharge the 50-year peak flow rate without surcharging.  The results of both analyses can be 
viewed in Attachment D. 

Inlet Sizing  

Three curb inlets are being located and designed per Chapter 3 of the SD-DDM.  The inlet in the Cave Store 
parking lot will be designed in sag and the remaining two inlets along Coast Boulevard will be designed 
on-grade. The inlet capacity calculations can be viewed in Attachment D.   
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4 RESULTS 

4.1 HYDROLOGY 

The summary of peak flow rates for the 50 and 100-year event are summarized in Table 5-1 below. The 
calculations themselves can be reviewed in Attachment C. 

TABLE 5-1- HYDROLOGY SUMMARY 50 & 100 YEAR PEAK FLOW RATE 

Drainage Areas Area (ac) C Tc (min)* 

Q50 Q100 

Intensity 
Discharge 

(CFS) 
Intensity 

Discharge 
(CFS) 

1 0.26 0.95 1.14 4.20 1.0 4.40 1.1 
2 1.08 0.95 2.54 4.20 4.3 4.40 4.5 
3 0.36 0.85 2.41 4.20 1.3 4.40 1.3 
4 0.85 0.85 2.57 4.20 3.0 4.40 3.2 
5 2.31 0.70 12.81 3.00 4.9 3.20 5.2 
6 11.06 0.70 13.50 2.90 22.5 3.10 24.0 

 A minimum of 5-minute Tc is used for all intensity calculations. Per Figure A-4 

4.2 HYDRAULICS 

Proposed Storm Drain 

The inlet control nomograph results show that a 24” pipe with grooved ends can convey 35cfs with 5 feet 
of head. The existing box is 5.8 feet deep and the proposed peak flow rate through the outfall is 33.6 cfs.  

The results of the Hydraflow Storm Sewer analysis show that the proposed pipe can convey the 50-year 
peak flow rate of 30 cfs from the upstream tributary areas to the existing 24” outfall without surcharging.  

Inlet Sizing and Flooded Width  

Inlet calculations provided in Attachment D show that the three proposed inlets area sized correctly to 
capture the entirety of the 50-year peak flow rate from their respective basins. The Inlet length opening 
are summarized in Table 5-2 below.  

TABLE 5-2- INLET LENGTH SUMMARY 

Inlet ID Condition 
Q50 Flow Rate 

(cfs) 

 

Required Inlet 
Length (ft) 

Proposed Inlet 
Length (ft) 

1 Sag 1.30 1.3 4 

2 On-Grade 3.00 6.9 7 

3 On-Grade 4.90 11.2 11.5 

 

  



Coast Boulevard 
Drainage Improvements _____________________________________ Hydrologic and Hydraulics Study 

Page 8 

 

5 CONCLUSIONS AND RECOMMENDATIONS 

Hydrology 

The project is proposing to replace the existing road, parking lot, and sidewalk in kind (no added 
impervious area). In total the project will be a minor loss of impervious area due to the addition of planter 
areas in the cave store parking lot. Additionally, the minor grading will not change the slope or flow path 
of the project site. The hydrology study was conducted to determine project site peak flow rates to design 
the proposed storm drain system.  

Storm Drain Pipe Sizing 

The project proposes to abandon an existing 12” RCP outfall and pipe system that is undersized and 
eroding the coastal bluff. Installing a larger pipe in the same location as the existing 12” pipe is considered 
infeasible due to construction constraints and sea bluff erosion issues. Instead a 24” RCP will be installed 
under Coast Boulevard to redirect and convey this flow westward towards an existing 24” HDPE outfall.  
Utilizing the inlet control nomograph from Figure 5-1 of the SD-DDM, it was determined that the existing 
24” outfall has sufficient head to convey and discharge the redirected peak 50-year flow rate under an 
inlet control condition.  

The proposed storm drain pipes have been sized to convey the peak 50-year flow rate to the existing 
outfall without surcharging.  

Proposed Curb Inlet Sizing 

The proposed inlets have been sized and located to capture and convey the peak 50-year flow rate to the 
existing outfall.  
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Table A-1. Runoff Coefficients for Rational Method 

Land Use 
Runoff Coefficient (C) 

Soil Type (1) 

Residential:  

        Single Family 0.55 

        Multi-Units 0.70 

        Mobile Homes 0.65 

        Rural (lots greater than ½ acre) 0.45 

Commercial (2)  

        80% Impervious 0.85 

Industrial (2)  

        90% Impervious 0.95 

 
Note: 
(1) Type D soil to be used for all areas. 
(2) Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the 
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to 
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider 
commercial property on D soil. 
  Actual imperviousness   = 50% 
  Tabulated imperviousness   = 80% 
  Revised C =  (50/80) x 0.85 = 0.53 
 

The values in Table A–1 are typical for urban areas. However, if the basin contains rural or 
agricultural land use, parks, golf courses, or other types of nonurban land use that are expected to 
be permanent, the appropriate value should be selected based upon the soil and cover and 
approved by the City. 

 Rainfall Intensity 
The rainfall intensity (I) is the rainfall in inches per hour (in/hr.) for a duration equal to the Tc for a 
selected storm frequency.  Once a particular storm frequency has been selected for design and 
a Tc calculated for the drainage area, the rainfall intensity can be determined from the Intensity-
Duration-Frequency Design Chart (Figure A-1).   
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Figure A-1. Intensity-Duration-Frequency Design Chart  
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Figure A-4. Rational Formula – Overland Time of Flow Nomograph 

Note: Use formula for watercourse distances in excess of 100 feet. 
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Drainage Area ID u/s elev d/s elev
Avg Slope 

(ft/ft)
Flow Path (ft) T (min)

1
Runoff Coefficient 

C
2

Intensity (in/hr) 

100 yr storm
3

Intensity (in/hr) 

50 yr storm
3

Drainage Area 

(Acre)

Discharge (cfs) 

Q100

Discharge (cfs) 

Q50

1 - Emergency South 112 50 34 185 1.14 0.95 4.40 4.20 0.26 1.1 1.0

2 - Emergency North 116 52 13 490 2.54 0.95 4.40 4.20 1.08 4.5 4.3

3 - PR. Inlet 1 118 81 19 200 2.41 0.85 4.40 4.20 0.36 1.3 1.3

4 - PR. Inlet 2 114 89 14 185 2.57 0.85 4.40 4.20 0.85 3.2 3.0

5 - PR. Inlet 3 137 114 3 700 12.81 0.7 3.20 3.00 2.31 5.2 4.9

6 - Prospect Inlets 170 122 5 1,000 13.50 0.7 3.10 2.90 11.06 24.0 22.5

1. Figure A-4. Rational Formula - Overland Time of Flow Nomograph: A minimum of 5 minute T is used for all intensity calculations

Rational Method Calculations per Appendix A of the City of San Diego Drainage Design Manual

2. Per Table A-1. Runoff Coefficients for Rational Method

3. Figure A-1. Intensity-Duration-Frequency Design Chart
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CHAPTER 5: CULVERTS ANDLOW WATER CROSSINGS
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#* Proposed Inlet

#* Existing Inlet

Proposed Pipe

Existing Pipe

Inlet Drainage Areas

Abandon 12" Outfall
Pr. Inlet 1

Pr. Inlet 2

Pr. Inlet 3

Pr. 24" RCP
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Remove Ex. Grate Inlets in Cave Store Parking Lot



Proposed Inlet Sizes

y+a do

PR 1 - Northwest Side of Parking Lot 1.30 0.73 0.47 4

a y
PR 2 - Southeast Side of Parking Lot 3.00 0.33 0.4 7
PR 3 - Coast Blvd. Near Prospect 4.90 0.33 0.4 11.5

Curb Inlet on Grade

Sized per 50-year storm event as the storm frequeny for the pipes is to convey the 50-year. Section 3.1.2.2 of CSDDDM The basic 
criteria for storm drain inlet design shall be that any inlet will be sized to accept one hundred percent (100%) of the drainage 

received without bypass for the design storm frequency required for the system.

Proposed 
Opening 

Length (ft)
Inlet # Q50 (cfs) On-Grade Coefficient3

11.2

Required Inlet 
Opening Length3 (ft)

6.9

1Using Equation 3-5 from the City of SD DDM
2Using Equation 3-3 from the City of SD DDM  
3Using Equation 3-2 from the City of SD DDM

1.3

Curb Inlet in Sag

Inlet # Q50 (cfs)

Effective Depth of 
Flow1 Required Inlet 

Opening Length2 (ft)

Proposed 
Opening 

Length (ft)
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RCE#PRINT DCE NAME

PLANS FOR THE CONSTRUCTION OF

CITY OF SAN DIEGO, CALIFORNIA
PUBLIC WORKS DEPARTMENT

SHEET   OF 27 SHEETS

SHAWN KRAUSE

B-20046

XXXXX-  -X

CONCRETE PANEL REPLACEMENT-COAST BLVD

SCALE

1"=20'  HORIZ.

1"=4'  VERT.

MBAKERINTL.COM

PHONE: (760)476-9193 

CARLSBAD, CA 92008 

SUITE 260 

5050 AVENIDA ENCINAS, 

V50=9.67 FPS

Q50=29.91 CFS

V50=9.67 FPS

Q50=29.91 CFS

V50=9.82 FPS

Q50=29.91 CFS

V50=9.52 FPS

Q50=29.91 CFS

V50=9.67 FPS

Q50=29.91 CFS

V50=9.82 FPS

Q50=29.91 CFS

15
.7

%

24" RCP (D-2000)

CONST 94.95 LF
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5
5
.2
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2
+
0
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.1
7
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IM
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P
E
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P
E
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A
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C
L

E
A

N
O

U
T

1+
0
3
.2

2

24" RCP (D-2000)

CONST 65.35 LF

24" RCP (D-2000)

CONST 74.12 LF

24" RCP (D-2000)

CONST 32.42 LF

HGL

2.0%

IE
=
6
1.
6
3

2
+
5
4
.3
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6
1.
8
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6
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6
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9
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6
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+
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6
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3
+
4
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.4

6

6.3
%
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0%

1.0%
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EX. ELECTRICAL
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P
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P
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24" RCP (D-2000)

CONST 50.16 LF

24" RCP (D-2000)

CONST 15.78 LF
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1+
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6STORM DRAIN LINE "A"

C
C

1.
7
' 

M
IN
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5
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13

C-11

CONSTRUCTION NOTES: 

NOTE

PROPOSED STORM DRAIN DATA TABLE

LENGTH/BEARINGNO.

1

2

3

4

5

6

24" RCP 

24" RCP 

24" RCP 

24" RCP 

24" RCP 

24" RCP 

1

4

6

5

12

DRAINAGE PLAN AND PROFILE
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A
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L
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P
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O
F
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E

7

D-LOAD

R/W

R/W

1+00 2+00 3+00 4+00

EX. 10" ACP WATEREX. STORM DRAIN CLEANOUT

EX. ELECTRICAL CABLE

LINE "A"

60

70

50

94.95'

50.16'

15.78'

65.35'

74.12'

32.42'

S50°09'14"E

S31°46'38"E

S03°51'35"W

S30°11'04"E

S35°17'53"E

S28°53'05"E

PROTECT IN PLACE

PER D-9

CONSTRUCT TYPE-A4 STORM DRAIN CLEANOUT 

CONSTRUCT PIPE COLLAR PER D-62

INSTALL 24" RCP WITH WATER TIGHT JOINTS

CONNECT PROP. 24" RCP TO EX. STORM DRAIN CLEANOUT

THERE ARE ANY DISCREPANCIES.

INSTALLATION. THE ENGINEER SHALL BE NOTIFIED IF 

ELEVATION OF EXISTING LATERALS PRIOR TO PIPE 

AS-BUILT PLANS. CONTRACTOR TO FIELD VERIFY 

EXISTING UTILITY LATERAL ELEVATIONS ARE PER 

60

70

50

40 40

REMOVE CONFLICT PORTION WHEN NECESARY

TYPE A-4 STORM DRAIN CLEANOUT. EXTEND OR 

CONNECT EXISTING STORM DRAIN PIPE TO PROPOSED 

D-2000

D-2000

D-2000

D-2000

D-2000

D-2000
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PLANS FOR THE CONSTRUCTION OF

CITY OF SAN DIEGO, CALIFORNIA
PUBLIC WORKS DEPARTMENT

SHEET   OF 27 SHEETS
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SCALE

1"=20'  HORIZ.

1"=4'  VERT.

XXXXX-  -X

CONCRETE PANEL REPLACEMENT-COAST BLVD
5+0

0

6+00
7+00

7+58.99

MBAKERINTL.COM

PHONE: (760)476-9193 

CARLSBAD, CA 92008 

SUITE 260 

5050 AVENIDA ENCINAS, 

V50=9.41 FPS

Q50=29.03 CFS

V50=9.82 FPS

Q50=29.91 CFS

HGL

24" RCP (D-2000)

CONST 73.13 LF
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R
IM

=
7
8
.5

9

P
E

R
 

D
-
9

T
Y

P
E
-

A
4
 

C
L

E
A

N
O

U
T

4
+
6
5
.1
6

R
IM

=
8
6
.6

3

P
E

R
 

D
-
9

T
Y

P
E
-

A
4
 

C
L

E
A

N
O

U
T

5
+
7
3
.9

0

R
IM

=
8
3
.4

6

P
E

R
 

D
-
9

T
Y

P
E
-

A
4
 

C
L

E
A

N
O

U
T

5
+
4
2
.2

9

24" RCP (D-2000)

CONST 13.16 LF

24" RCP (D-2000)

CONST 27.61 LF

V50=9.28 FPS

Q50=29.03 CFS

6.8
%

24" RCP (D-2000)

CONST 134.38 LF

24" RCP (D-2000)

CONST 44.71 LF

18" RCP (D-2000)

CONST 8.84 LF

8" PVC (D-2000)

CONST 23.64 LF
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=
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7
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7
+
5
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V50=5.80 FPS

Q50=15.80 CFS

V50=8.81 FPS

Q50=26.95 CFS

RIM=113.59

PER D-9

TYPE-A4 CLEANOUT

7+60.99

RIM=114.73

PER SDD-116

TYPE-B CURB INLET

7+73.81
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=
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7
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1

7
+
7
1.
8
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=
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7
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7
+
6
2
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IE
=
10

7
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7
+
7
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=
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3
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5

7
+
9
9
.4
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FOR DETAILS

SEE SHEET C-10 
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DRAINAGE PLAN AND PROFILE

NO. /BEARING LENGTH NOTE

1

2

3

PROPOSED STORM DRAIN DATA TABLE
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1

1

2

4

3

6

7

1

1

3

3

4

4

4

4

3

10

2

24" RCP

24" RCP

24" RCP

24" RCP

7

1

4

1

2

3

8

4

18" RCP6

6

2 7

2 6

18" RCP7

18" RCP8
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E
 
4
+
5
0
 
-
 
S

E
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H
E
E
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C
-
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A

T
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H
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E
 
4

+
5
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E
E
 

S
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E
E

T
 

C
-
11

4

5 24" RCP

15

(1
0
5
)

(1
10
)

(115
)

(12
0
)

(1
0
0
)

(9
5
)

(9
0
)

(8
5
)

(8
0
)

D-LOAD

9

13

139

8" PVC

STORM DRAIN LINE "A"

90

80

100

100

110

13.16'

ID
E

N
T
IC

A
L
 
P

O
IN

T

C

C

4+50 5+00 6+00 7+00 8+00

70 90

PROTECT IN PLACE

CONSTRUCT TYPE-B CURB INLET PER SDD-116

PER D-9

CONSTRUCT TYPE-A4 STORM DRAIN CLEANOUT 

134.38'

S28°53'05"E

S30°52'44"E

S13°59'56"E

S00°44'45"E

73.13'

27.61'

S57°10'37"W 6.91'

EX. SDGE UTILITY BOX

R/W

R/W

R
/

W

S78°56'33"W 2.91'

N76°20'22"W 8.84'

TO IE=107.51

FROM IE=107.61

TO IE=80.24

FROM IE=82.60

TO IE=72.60

FROM IE=73.51

L=12.5'

L=5.0'

4'X8'

INSTALL 24" RCP WITH WATER TIGHT JOINTS

INSTALL 18" RCP WITH WATER TIGHT JOINTS

EX. 12" CEMENT PIPE

L=8.0'

REMOVE CONFLICT PORTION WHEN NECESARY

TYPE A-4 STORM DRAIN CLEANOUT. EXTEND OR 

CONNECT EXISTING STORM DRAIN PIPE TO PROPOSED 

S00°44'45"E 44.71'

THERE ARE ANY DISCREPANCIES.

INSTALLATION. THE ENGINEER SHALL BE NOTIFIED IF 

ELEVATION OF EXISTING LATERALS PRIOR TO PIPE 

AS-BUILT PLANS. CONTRACTOR TO FIELD VERIFY 

EXISTING UTILITY LATERAL ELEVATIONS ARE PER 

LINE "A"

NOTES, SEE DEMOLITION PLANS, SHEET C-2.

FOR EXISTING STORM DRAIN DEMOLITION 

ON SHEET C-10

INSTALL 4'X8' FILTERRA PLANTER BOX PER DETAIL F 

D-2000

D-2000

D-2000

D-2000

D-2000

D-2000

D-2000

D-2000

N71°10'27"W 23.64' D-2000

INSTALL 8" PVC 


