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EXECUTIVE SUMMARY
Project Description

This Drainage Study for Sunset Cliffs Natural Park was completed to provide a drainage
improvement plan and pipeline alignments suitable for scoping the detailed construction design
activities. The challenge was to conceive a system that will convey large storm water runoff
flows from up slope hardscaped developed areas across the natural parks while eliminating the
severe erosion problems. The Drainage Study began with a blank canvas, enthusiastic volunteer
drainage committee, engineering team and a genuine need for permanent drainage
improvements to preserve the parks natural coastal resources. The final edition of the Drainage
Study provides a layout, drainage inlet locations, pipeline route, pipeline sizes, and outlet
locations for a complete drainage system designed to prevent damaging erosion from storm
water flows traveling from upland improved areas across the park to the Pacific Ocean.

Site Description

Sunset Cliffs Natural Park (SCNP) is located approximately five miles west of downtown San
Diego along the western shoreline of the Point Loma Peninsula. The Park is bordered to the
north by the Adair Street/Sunset Cliffs Boulevard intersection. The site is bordered to the west
by the Pacific Ocean and to the east by Sunset Cliffs Boulevard, single-family residential uses,
and the Point Loma Nazarene University (PLNU). The site is bordered to the south by the Fort
Rosecrans Military Reservation.

The Master Plan divides the Park into two sections. The 18-acre Linear Park section includes
the natural cliff and street parking areas that extend approximately 1.25 miles south to the
Sunset Cliffs Boulevard/Ladera Street intersection. The 50-acre Hillside Park includes the
natural cliff and hillside area that extends from the Sunset Cliffs Boulevard/Ladera Street
intersection approximately 0.5 mile south to the northern border of the military reservation.
The location of the project on a regional and local context are illustrated in Figures ES-I, ES-2
and ES-3.

Land uses within the Linear Park consist of parking areas and pedestrian trails with recreational
uses generally consisting of jogging, surfing, fishing, tide pooling, and bicycling. The Hillside Park
supports a combination of passive and active recreation uses as well as private structures. The
Hillside Park is primarily used by Park visitors for passive recreation such as surfing, hiking, and
jogging. The |.4-acre athletic field in Hillside Park has been vacated from active sports use but
supports other active recreation such as dog walking, Frisbee games, and unorganized
neighborhood Park use.

DUDEK 4696 — ES-1
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Figure ES-1 Regional Map
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ES-2  Vicinity Map
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ES-3  Aerial Photograph
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The SCNP Master Plan provides recommendations and guidelines for land uses proposed within
the Park with a primary goal to:

"Create a park where people can enjoy San Diego's natural coastal environment as it
once was, free from the effects of man and intended to inspire the user to reflect on
the grandeur of the sea, and beauty of the cliffs that are Point Loma," Sunset Cliffs
Natural Park Council (SCNPC).

To accomplish this goal, the following objectives and/or planning principles were forwarded as
guidelines to direct Park planning decisions regarding development preservation:

e Do no harm; protect, conserve and enhance.

e Maintain focus on the unique coastal resources.

e Allow public access with minimal environmental impacts.

e Maintain planning integrity/strategy for resource preservation.

e Restore areas of neglect and damage to their previous condition and visual quality.

The Master Plan land use recommendations and guidelines generally consist of project elements
that stop the current erosion problems in the park, restore the site to a more natural state,
and allow the public to safely enjoy the natural resources in the Park. Some of the major
project elements in the Master Plan include: a comprehensive drainage plan; a native plant
preservation and revegetation program; a continuous system of marked pedestrian trails with
observation points, signage, and railings in selected places; construction of access to Garbage
Beach; restoration of the existing Ladera Street stairway; and demolition of the Life Estates.

This drainage study is the initial step towards advancement of the SCNP Master Plan. The
drainage study included geotechnical investigations, a shoreline and bluff erosion report, a
hydrology analysis, hydraulic analysis for drainage inlet and pipeline sizes, extensive alignment
alternatives analysis, and biological constraints. The primary focus was the hydrology and
hydraulic analysis and alignment alternatives analysis.

Hillside Park

The final selected drainage improvement recommendations for Hillside Park are shown on
Figure ES-4 and are described as follows:

DUDEK 4696 — ES-5
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The Hillside Park Selected Alternative consists of an |8-inch drainage pipeline and outfall
conveying storm water from the lower parking lot at the north end of the park and a second
36-inch drainage pipeline network collecting storm water from Lomaland Drive/Western Loop
Road, portions of the PLNU campus and the upper university parking lot and discharging
through an outfall at the south end of the park. In addition to these primary pipelines the

Hillside Park Selected Alternative includes a curb and brow ditch on Lomaland Drive/Western

Loop Road and improvements to and a drain line from the PLNU Young Hall parking area. The
curb and brow ditch project element on Lomaland Drive/Western Loop Road should be
considered high priority due to the relatively low cost of construction, ease of permitting and
effectiveness of erosion reduction. It has been proposed as an erosion prevention project to be
constructed by PLNU.

Table ES-1 Selected Hillside Park Alternative
ITEM
NO. DESCRIPTION UNIT | QUANTITY | UNIT COST | ITEM TOTAL
1 |6"AC Dike (Type A) LF 3545 [$ 12 |$ 42,540
2 | Catch Basin (Type G) EA 5 $ 7,900 |$ 39,500
3 18" Storm Drain (Water Tight Joints) LF 1310 $ 130 |$ 170,300
4 36" Storm Drain (Directional Bore) LF 630 $ 1,300 |$ 819,000
5 Cleanout (Type B) EA $ 6,968 |$ 13,936
6 Outfall with Energy Dissipater EA $ 50,000 |$ 100,000
7 Permanent Water Quality BMP EA $ 7,000 |$ 21,000
8 Remove Existing Storm Drain LF 90 $ 60 |$ 5,400
8 Pavement Restoration SF 2500 $ 71%$ 17,500
9 Concrete Drainage Ditch (Type D) LF 730 3 26 |$ 18,980
10  |Clear & Grub SF 72000 |$ 2 |$ 108,000
11 Grading CY 2052 3 36 [$ 73872
12 | Mobhilization, BMPs, Bonds & Cleanup - 10% LS 1 $ 143,003 |$ 143,003
CONSTRUCTION Sub-total Selected Hillside Park Alternative: $ 1,573,031
Contingency - 20 % $ 314,606
CONSTRUCTION TOTAL Selected Hillside Park Alternative: $ 1,887,637
Mitigation: AC 2 $ 200,000 [$ 400,000
Soft Costs (Design, Permitting, CM, Admin) $ 915,055
PROGRAM COST Selected Hillside Park Alternative: $ 3,202,692

Linear Park

The final selected drainage improvement recommendations for Linear Park are shown

Figures ES-5 and ES-6 and are described as follows:

DUDEK

4696 — ES-9
April 2012

on



Sunset Cliffs Natural Park Drainage Study

THIS PAGE INTENTIONALLY LEFT BLANK

DUDEK 4696 — ES-10
April 2012



4/9/2012 5:33 PM

P:\101.Engineering\San Diego\4696—SunsetCliffs\6_Design_Data\04—09—-12\4696—Selected Alt (B — E)

SORRENTC

CORN\

SEE ALT 4 FIGURE 5

0 200’

ABANDON
OUTLET
STRUCTURES
IN PLACE

GRAPHIC SCALE

SCALE: 1"=200'

P2-0L3

OL4[P2-OL5]P2-OL6|CI PIPE1] CI PIPE2/3 |
100] 0.100] 0.100]  0.050 0.050]|
65 75 110 110 75
0.37] 41.85] 17.11] 62.33 30.19)
W O%.03] 43.71] 43.71] 64.23 32.54
S 30 30 30 30 24
14 12 12 19 14
0.45] 0.40| 0.40 0.62 0.58
[y
N
Q
N
)
:ll
™~
I
4,
@)
%,
d‘)‘
COR
00
~N
30 @«
~N
63CI-PIPE N/ B1-6
T/ 105 LF CI

30

MONOC(

BASIN
B
(7
g Q
é? S
S
I~
(75}
o
(&)
o
=
69 9
= C1-4
CI-PIPED | 74 LF cI
==

AMIFOR,
2
BASIN 5
~
C Q
&
Q
N
[7)
L
5
g
~N
S
CORDOVA sT

2

Cl-PIPE3

BASIN
) 2
STAFFORD PL.
AMIFOR D DR
AMIFORD DR
~
(%]
(7]
=
<
&)

APPROXIMATE
D1-2 Z?%’ETX 1 ':lAVE
76 LF CI |

OF 8" CURB

ABANDON EXISTING OUTLET
STRUCTURES IN PLACE

ABANDON OUTLET
STRUCTURE IN PLACE

DUDEK

605 Third Street Encinitas, CA 92024
760.942.5147 Fax 760.632.0164

LEGEND:

BASIN BOUNDARY
RIDGE LINE
esssss—— PARK BOUNDARY

=>

PROPOSED STORM DRAIN a
EXISTING STORM DRAIN
DIRECTION OF FLOW

EXISTING CATCH BASIN

PROPOSED STORM DRAIN TREATMENT [~

EXISTING STORM DRAIN CLEANOUT

PROPOSED CURB INLET

@ PROPOSED PIPE SIZE
@ ALTERNATIVE NO. - PIPE
NUMBER(TYP)

Master Drainage Exhibit
Sunset Cliffs - Linear Park

Selected Alternative: BASIN B - E

FIGURE
ES-5




INTENTIONALLY LEFT BLANK



4/9/2012 5:38 PM

P:\101.Engineering\San Diego\4696—SunsetCliffs\6_Design_Data\04—09—-12\4696—Selected Alt (X & A)

%6\ 0)‘ é%
R é)
'S'} v
BASIN BASIN
X A
&
> QS
ey Q
Y > & %o, X <ox
” (8) (<) > % S
Q > v
R K
DEvoy °
A SHiRg
() @
& Or =
Qv ‘E)‘
DN
Q -\
E DEVONSHIRE © 2
<
CI PIPE) 3 50
g A5 D (P2d)
e 36LFCl
@ 26 Cl
RAISE CURB > n (P23
\ el')
230 LF
SUNS, CLIFFS BLvD m
REDESIGN PARKING 39= : BIRD (ROSS) — —
LOTS 1 & 2 TO DRAIN @ ROCK
TOWARDS STREET
REDESIGN AND
PER MASTER PLAN REDESIGN PARKING REGRADE PARKING
LOT 3 TO DRAIN LOT 4 TO DRAIN
SPALDING TOWARDS STREET
POINT DSPREY TOWARDS STREET
PER MASTER PLAN
POINT PER MASTER PLAN
ABANDON EXISTING
OUTLET STRUCTURE GRAPHIC SCALE
IN PLACE 0 200’ 400’
PACIFIC OCEAN SCALE: 1"=200"
LEGEND: . .
D U D E I( BASIN BOUNDARY PROPOSED STORM DRAIN [0 PROPOSED STORM DRAIN TREATMENT = PROPOSED CURB INLET MaSter _Dralna_ge EXhlblt FIGURE
RIDGE LINE EXISTING STORM DRAIN EXISTING CATCH BASIN @ PROPOSED PIPE SIZE Sunset Cllffs - Llnear Park ES_6
605 Third Street Encinitas, CA 92024 e PARK BOUNDARY ==>  DIRECTION OF FLOW EXISTING STORM DRAIN CLEANOUT SEleCted Alternative: BASIN X & A

PIPE

@ ALTERNATIVE NO. -
NUMBER(TYP)

760.942.5147 Fax 760.632.0164




INTENTIONALLY LEFT BLANK
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The Linear Park Selected Alternative consists of six separate small drainage network elements
feeding six outfalls. With the exception of the proposed outfall at the foot of Froude Street, all
proposed outfalls in the linear park are located to replace existing outfalls. The proposed outfall
at the foot of Froude Street will reduce flow at the at the Osprey Street outfall. The Froude
Street outfall was selected as a preferred location since there is no public access at this location
and the beach is already covered with large rip rap. Each of these six elements could be
constructed independently as funding allows. However, it is recommended that the
improvements are bundled to the largest extent possible due to the permitting considerations
of working in a coastal environment, specialized nature of the construction methods and the six
drainage networks are small. It would be significantly less efficient and more costly to bid,
award and construct each one independently.

DUDEK 4696 — ES-15
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Table ES-2 Linear Park Alternatives

ITEM NO. | DESCRIPTION | unit | quanTiTy | uniT cosT| ITEM TOTAL
Selected Alternative: Linear Park Basin X & A
1 Curb Inlet (Type C) EA 9 $ 7,900 {$ 71,100
2 |8 curb & Gutter (Type H) LF 230 [$ 33[($ 7,59
3 18" Storm Drain (Water Tight Joints) LF 250 $ 130 |$ 32,500
4 24" Storm Drain (Water Tight Joints) LF 510 $ 150 |$ 76,500
5 30" Storm Drain (Water Tight Joints) LF 640 $ 164 |$ 104,960
6 30" Storm Drain (Directional Bore) LF 175 $ 1,300 |$ 227,500
7 |Cleanout (Type A) EA 2 $  6968|$ 13936
8 Outfall with Energy Dissipater EA 2 $ 40,000 |$ 80,000
9 Permanent Water Quality BMP EA 2 $ 7,000 {$ 14,000
10 Pavement Restoration SF 9500 $ 71% 66,500
11 Mobilization, BMPs, Bonds & Cleanup - 10% LS 1 $ 69459|$% 69,459
CONSTRUCTION Sub-total Selected Linear Park Basin X & A: $ 764,045
Contingency - 20 % $ 152,809
CONSTRUCTION TOTAL Selected Linear Park Basin X & A: $ 916,854
Selected Alternative: Linear Park Basin B - E
1 [curbinlet (Type C) EA 6 $ 7,900 |$ 47,400
2 |8 curb & Gutter (Type H) LF 660 |$ 33[$ 21,780
3 18" Storm Drain (Water Tight Joints) LF 0 $ 130 |$
4 24" Storm Drain (Water Tight Joints) LF 150 3 150 |$ 22,500
5 30" Storm Drain (Water Tight Joints) LF 110 3 164 | $ 18,040
6 30" Storm Drain (Directional Bore) LF 250 $ 1,200 |$ 300,000
7 36" Storm Drain (Directional Bore) LF 100 $ 1,300 |$ 130,000
8 Outfall with Energy Dissipater EA 4 $ 40,000 |$ 160,000
9 Permanent Water Quality BMP EA 4 $ 7,000 |$ 28,000
10 Pavement Restoration SF 3610 $ 71% 25270
11 Mobilization, BMPs, Bonds & Cleanup - 10% LS 1 $ 75299 1% 75299
CONSTRUCTION Sub-total Selected Linear Park Basin B & E: $ 828,289
Contingency - 20 % $ 165,658
CONSTRUCTION TOTAL Selected Linear Park Basin B & E: $ 993,947
CONSTRUCTION TOTAL Selected Linear Park Alternative: $ 1,910,800
Soft Costs (Design, Permitting, CM, Admin) $ 764,320
PROGRAM COST Selected Linear Park Alternative: $ 2,675,120

The drainage improvements for Hillside and Linear Park can be constructed separately or
together as one project. Combining both Hillside and Linear Park drainage improvements into
one project will provide several benefits including:

e A probable savings in construction from an economy of scale;

DUDEK 4696 — ES-16
April 2012



Sunset Cliffs Natural Park Drainage Study

e Attraction of more and larger contractor's with greater trenchless capabilities and
challenging coastal bluff construction experience potentially reducing construction
duration and construction change orders;

e A single permitting program instead of separate permitting programs in a challenging

coastal permitting environment.

One of the advantages of the selected alternative for the Hillside Park is that it can easily be
constructed in multiple stand-alone phases as funding allows. The phases can be described as
follows:

. Brow ditch and curb on Lomaland Drive/Western Loop Road. Potentially to be
constructed by PLNU.

2. Lower parking lot improvements, curb, drain and outfall.
Main storm drain pipeline from head of Culvert Canyon.

4. Young Hall parking lot curb, improvements and drain.
Other Erosion Considerations

There are several other significant sources of erosion in the Park’s. Construction of a new
drainage system is an important step towards reducing damaging erosion in the park. Other
sources of erosion include:

e Pedestrian, bicycle and canine traffic erosion
e Lack of native vegetation to protect and anchor soil
e Perforation of the bluffs from burrowing rodents

e Concentrated runoff from parking lots

These erosion sources and potential remedies are described in greater detail in Section 2 of the
report.

DUDEK 4696 — ES-17
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| INTRODUCTION

1.1 Project Description

Sunset Cliffs Natural Park (SCNP) constitutes a unique coastal environment in San Diego
County. People have gathered at this special location over the years to seek relief from urban
living, enjoy the coastal bluff environment and reflect on evening sunsets. SCNP is located
approximately five miles west of downtown San Diego along the western shoreline of the Point
Loma Peninsula. The Park is bordered to the north by the community of Ocean Beach
delineated by the Adair Street/Sunset Cliffs Boulevard intersection. The site is bordered to the
west by the Pacific Ocean and to the east by Sunset Cliffs Boulevard, single-family residential
uses, and Point Loma Nazarene University (PLNU). The site is bordered to the south by the
Fort Rosecrans Military Reservation.

The SCNP Master Plan divides the Park into two sections. The |8-acre Linear Park section
includes the natural cliff and street parking areas that extend approximately |.25 miles south
from the northern border to the Sunset Cliffs Boulevard/Ladera Street intersection. The 50-
acre Hillside Park includes the natural cliff and hillside area that extends from the Sunset Cliffs
Boulevard/Ladera Street intersection approximately 0.5 mile south to the northern border of
the military reservation. The location of the project on a regional and local context are
illustrated in Figures ES-1, ES-2 and ES-3.

Land uses within the Linear Park consist of parking areas and pedestrian trails with recreational
uses generally consisting of jogging, surfing, fishing, tide pooling, and bicycling. This Hillside Park
supports a combination of passive and active recreation uses as well as private structures. The
Hillside Park is primarily used by Park visitors for passive recreation such as surfing, hiking, and
jogging. The SCNP Master Plan provides recommendations and guidelines for land uses
proposed within the Park with a primary goal to:

"Create a park where people can enjoy San Diego's natural coastal environment as it
once was, free from the effects of man and intended to inspire the user to reflect on
the grandeur of the sea, and beauty of the cliffs that are Point Loma," Sunset Cliffs
Natural Park Council (SCNPC).

To accomplish this goal, the following objectives and/or planning principles were forwarded as
guidelines to direct Park planning decisions regarding development preservation:

e Do no harm; protect, conserve and enhance.

e Maintain focus on the unique coastal resources.

e Allow public access with minimal environmental impacts.

e Maintain planning integrity/strategy for resource preservation.

e Restore areas of neglect and damage to their previous condition and visual quality.

DUDEK April 2012 4696 — 1-1
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The SCNP Master Plan land use recommendations and guidelines generally consist of project
elements that stop the current erosion problems in the park, restore the site to a more natural
state, and allow the public to safely enjoy the natural resources in the Park. Some of the major
project elements in the Master Plan include: a comprehensive drainage plan; a native plant
preservation and revegetation program; a continuous system of marked pedestrian trails with
observation points, signage, and railings in selected places; construction of a new public access
to Garbage Beach; restoration of the existing Ladera Street stairway; and demolition of the Life
Estates.

The first step towards execution of the SCMP Master Plan is a drainage study. The purpose of
the drainage study is to provide engineering recommendations for conveying urban runoff and
rainwater flows from upper hardscaped developed areas across the natural parks to the Pacific
Ocean while eliminating harm to the SCNP from erosion caused by non-existent, under
capacity or defective drainage facilities. To accomplish this goal, the construction of culverts,
pipelines and outfalls is required.

1.2 Acknowledgements

Several entities should be acknowledged for their dedication to preservation and protection of
the SCNP and their assistance with the completion of the Drainage Study. These entities
include:

e The Sunset Cliffs Natural Park Recreation Council (SCNPRC), future generations will
benefit for the determination and dedication of the SCNPRC to protecting, restoring
and preserving the park for all to enjoy.

e The SCNPRC Drainage Subcommittee, the members of the SCNPRC Drainage
Subcommittee deserve special recognition for providing valuable local knowledge and
insight as well as guidance throughout the study preparation process. The members
include:

0 Dedi Ridenour
O Ann Swanson
O Barbara Keiler
0 Gene Berger

e The Sunset Cliffs Association (SCA) particularly Camilla Ingram and Craig Barilotti who
provided detailed technical input and astute drainage/erosion observations and
documentation.

e The residents of Sunset Cliffs and Ocean Beach whose attendance and contributions at
public meetings helped guide a plan of drainage solutions that take into consideration
the needs of the community as a whole.

e The City of San Diego Parks and Recreation Department in particular the Project
Manager Paul Jacob whose expertise in civil engineering and practical approach was
invaluable to the challenging task of managing the multiple party interests and opinions.
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Without Mr. Jacob's strong management, completion of a drainage study that met all
parties' expectations and needs would have been challenging.

e The City of San Diego Parks and recreation Department — "We enrich lives through
quality parks and programs"
1.3 How to use this document

The executive summary describes the selected drainage solutions including sizes and locations
ready to be incorporated into final construction documents by a civil engineer. The executive
summary also mentions other considerations for reducing erosion in the park.

For the individual who wishes to understand how the recommended facilities were developed
and selected there is a Drainage Alternatives & Constraints section that describes the facilities
is greater detail including: calculation methods, construction methods, construction schedule
and estimated construction cost opinions.

Other Sections in the Drainage Study include:

e Biological Resources and Constraints

e CEQA and Regulatory Requirements

e Construction Issues

e Monitoring Program
For detailed information and analysis created for and referred to during the drainage solution
study process the following appendices are provided:

e Appendix A - Geotechnical Report

e Appendix B - Hydrology and Hydraulic Analysis

e Appendix C - Shoreline and Bluff Protection Report

e Appendix D - Sunset Cliffs Association Drainage Conditions and Recommendations

e Appendix E - Recent Erosion and Mass Wasting Observed in Sunset Cliffs Natural Park
1.4 Final Design Scope of Work

Completion of the Sunset Cliffs Natural Park Drainage Study provides the basis for the final
design scope of work of the drainage infrastructure improvements needed to protect the
Linear and Hillside Parks from future erosion due to urban runoff from upslope developed
areas during storm events. The completed Drainage Study represents a critical step in the park
protection process by identifying preferred drainage infrastructure routes and configurations
that can be provided to the design engineer for a specific project scope of work and fee
estimate.

DUDEK April 2012 4696 — 1-3
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Specific scope of work items that should be included in the drainage infrastructure final design
include:

Aerial and detailed topographical ground surveying
Park boundary survey

Geotechnical investigation and report including soil borings along the pipeline alignment
and mapping of existing sea caves

Mapping and potholing of existing utilities

Plan and profile drawings of pipeline alignments

Hydraulic Grade Line (HGL) calculations for verification of pipeline diameter
Final design of energy dissipating outfall structures

Bluff stabilization design

Final design of permanent water quality Best Management Practices (BMPs)
Preparation of Storm Water Pollution Protection Plan (SWPPP)

Grading plans

Construction equipment access plan

Project specifications and bidding documents

Detailed cultural resource survey and impact analysis

Detailed biological survey and impact analysis

Resource agency permitting and mitigation plans

Coastal Development permitting

California Environmental Quality Act (CEQA) documentation tiered off of the Sunset
Cliffs Natural Park Master Plan Environmental Impact Report (EIR)

Public Outreach support
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2 DRAINAGE ALTERNATIVES & CONSTRAINTS

To refine the drainage alternatives down to the two alternatives presented in this section the
design team took into account constraints related to public acceptance, source location and
intensity of rain water flow, construction cost, SCNP park boundary, constructability issues,
biological constraints and geotechnical constraints. Preferred alternatives for the Hillside Park
area are shown on Figures 2-1 and 2-2. Preferred alternatives for the Linear Park area are
shown on Figures 2-3, 2-4, 2-5 and 2-6. These figures will be found at the end of this section.
The selected alternatives are presented in the Executive Summary on Figures ES—4, ES-5 and
ES-6.

2.1 Geotechnical Analysis and Testing

The geotechnical investigation was primarily focused on identify locations and significance of
perched water areas. Significant perched water areas may affect bluff stability. As a part of the
geotechnical investigations, ground water monitoring wells were constructed. Long term
monitoring of these wells will provide an indication of a rise or fall in the perched water table
areas. Construction of the recommended drainage improvements along with reducing other
groundwater sources such as excess landscape irrigation and water pipeline leaks will
potentially reduce perched water tables and lower the perched water table threat to bluff
stability. At this stage in the SCNP drainage improvement program there are no plans for the
invasive construction of a perched water table sub-drain system. The complete Geotechnical
Report is provided in Appendix A of this report.

2.2 Hydrology Study

To determine the peak runoff rates of storm water (Q) and points of concentration, a
hydrology analysis was completed in accordance with the 2003 San Diego County Hydrology
Manual using rational and modified rational methods. The results of the hydrology analysis were
used to size the pipeline improvements and locate and size drainage inlets. The complete
Hydrology and Hydraulic Analysis report is provided in Appendix B of this report.

2.3 Drainage Analysis and Design Criteria

2.3.1 Drainage Analysis

Significant drainage from upslope hardscaped impervious areas enters the parks at several
locations with erosive velocity. Erosion gullies have formed in these locations. Sediment
transportation during rain events further scours the gullies. Some of the gullies are large and
represent a danger to park visitors. The locations where run off enters the parks or originates
from impervious areas of the park were identified using several methods including evaluation of
topographical mapping, historical photographs, visual evidence of erosion, multiple site visits
(dry and rainy conditions) and information provided by residents. Two detailed reports
providing and inventory of the drainage sources and areas of erosion were prepared by the
Sunset Cliffs Association (SCA). |) Sunset Cliffs Association Drainage Conditions and
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Recommendations Sunset Cliffs Natural Park, March 22, 2007. 2) Recent Erosion and Mass
Wasting Observed in Sunset Cliffs Natural Park, February 15, 201 |. These reports are provided
in Appendix D and E of this report. The most significant drainage courses causing erosion for
the Hillside and Linear Park are summarized below:

Hillside Park from north to south:

Concentrated runoff from the upper parking lot
Concentrated runoff from the lower parking lot
Overflow from Western Loop Road/Lomaland Drive near the |8-inch pipe from PLNU
Overflow from Western Loop Road/Lomaland Drive near the 24-inch pipe from PLNU

Concentrated runoff from the concrete storm water convergence structure and
Arizona Crossing at the low point of Western Loop Road/Lomaland Drive near the
head of Culvert Canyon

Concentrated runoff from the Young Hall parking lot

Linear Park from north to south:

Denuded unvegetated soil south of Adair Street

Concentrated runoff from the parking lot south of Adair Street
Concentrated runoff from the parking lot north of Osprey Street
Concentrated runoff from the parking lot south of Osprey Street
Insufficient drainage facilities at the foot of Osprey Street
Concentrated runoff from the parking lot north of Froude Street
Insufficient drainage facilities at the foot of Hill Street

Denuded unvegetated soil at Luscomb’s Point

Insufficient drainage facilities at the foot of Carmelo Street

2.3.1.1 Other Erosion Considerations

There are several other significant sources of erosion in the Park’s. Construction of a new
drainage system is an important step towards reducing damaging erosion in the park. Other
sources of erosion and potential remedies include:

Pedestrian, Bicycle and Canine erosion is pervasive throughout the park due to the lack
of a site specific designed trail system. A new trail system is currently being planned. The
trail system should be well defined with barrier systems that discourage off trail activity.
The trails should attempt to follow existing ground contours. Steeply sloped trails will
create erosion issues. Signs should be posted to educate park users of the importance
of staying on the trails.
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e Loss of native vegetation due to pedestrian traffic or concentrated water runoff erosion
removes the natural plant barrier protecting the soil from rainfall and reduces the soil
permeability increasing runoff and eventually erosion. A native plant restoration planting
program should be implemented. The newly planted areas should be fenced off to
protect the plants and irrigated for the first three to five years until the native plants are
established. Native plant restoration may be used as a source of mitigation for the
disturbance associated with drainage facility pipeline construction.

e Burrowing rodents/mammals have perforated the bluffs particularly near the Young Hall
area. These burrows weaken the soil and provide new pathways for water to erode the
bluffs. Rodent resistant self-closing trash containers should be used at the PLNU
facilities and throughout the park to minimize the rodent food supply. Raptor perches
can also be installed in strategic locations to help control the rodent population. Signs
should be posted to educate park users of the importance of hauling off food waste or
placing it in appropriate receptacles.

e Excessive irrigation or water pipe leaks can adversely affect bluff stability by lubricating
the contact surface between the weaker erodible Bay Point Formation at the surface of
the park and the lower less pervious Point Loma Foundation. This can lead to mass
wasting and block falls. Public education and incentives for careful irrigation management
and xeriscape gardens along with testing of key distribution pipelines will help minimize
the water lubrication of the contact areas.

e Parking lots should be designed to minimize run off during rain events. Some Low
Impact Design (LID) features encouraging water percolation may or may not be feasible
due to the soil type, slope and bluff proximity. Location specific analysis will be needed
to comply with current stormwater policies and practices in effect at the time projects
are implemented. Parking lots in the linear park area should be design to drain towards
Sunset Cliffs Boulevard not towards the ocean and over the bluffs.

2.3.2 Design Criteria

Design Criteria for the inlet sizing and pipeline sizing is based on the 2003 San Diego County
Hydrology Manual using a 50-year storm event. A detailed explanation of the inlet sizing is
provided in the Hydrology and Hydraulic report in Appendix B of this report. Capacity for the
proposed pipelines is based on a slope consistent with the slope of the ground surface over the
pipeline. During final design the actual slope of the pipelines will be determined based on depth
of existing connecting drainage facilities, actual surveyed ground profile, existing utilities and
other factors.

As noted on the Selected Alternative figures, water pollution control devices should be installed
on all inlet and/or outlet structures to comply with the latest urban stormwater permit
requirements consistent with the Regional Water Quality Control Board.

Low Impact Design (LID) practices should be followed for the design of the new parking lots,
drainage improvements and other park improvements. A common theme of low impact design
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is infiltration. Infiltration as a Best Management Practice (BMP) is not recommended by the City
of San Diego Storm Water Standards under the following conditions:

e High groundwater

e Proximity to contaminated soil
e Engineered Fill

e Low infiltration rate

e Clay soils

e Impermeable Bedrock

e Slopes steeper that 25% (4 to |)

e Slopes prone to instability

Many of these conditions are present in various locations of the Linear and Hillside Parks. As
such, a detailed analysis on a location specific basis will be required before infiltration solutions
can be implemented.

2.4 Shoreline Solutions

Part of the SCNP drainage study included an investigation into the SCNP bluff stability and
recommendations for long term bluff protection measures. There is no community support for
non-natural bluff stability structures. Therefore, at this stage in the SCNP drainage
improvement program there are no plans for moving forward with bluff stability improvements
identified in the Shoreline Bluff Erosion Protection report. The complete Shoreline Bluff Erosion
Protection report is provided in Appendix C of this report.

2.5 Biological Resources Constraints Analysis

2.5.1 Relationship to MSCP

The proposed project is located within the City of San Diego Multiple Species Conservation
Program (MSCP) Subarea and the Subarea's Multiple Habitat Planning Area (MHPA). Section
|.4, Land Use Considerations, of the Subarea Plan states that utility lines are an allowable use with
the City's MHPA. Section 1.4.2, Roads and Utilities—Construction and Maintenance Policies, provides
further directives regarding utilities located within the MHPA, which are relevant to the
proposed drainage project. No habitat linkage areas are identified in the Subarea Plan that
connect to Sunset Cliffs Natural Park. Additionally, the City Subarea Plan does not identify any
specific MHPA guidelines that relate to Sunset Cliffs Natural Park.

Section 1.5.7, Specific Management Policies and Directives for Urban habitat Lands, of the Subarea
Plan states that utility activities and controlling urban runoff and protecting water quality are
major issues in the City's Urban Habitat Lands. To address these issues, the City Park and
Recreation Department has prepared or is preparing a Natural Resources Management Plan.
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The City's Land Use Adjacency Guidelines provide a list of issues to be addressed for projects
within or adjacent to the MHPA. The proposed projects should be consistent with the
guidelines, as summarized below:

Removal and reconfiguration of the parking areas will be within the footprint of the
existing parking lots. Drainage catchment areas will not be changed significantly from
existing conditions.

No toxic chemicals are planned for use during project implementation

Lighting proposed in the park is for the parking area only. All lighting will face inward to
parking areas only and will not effect habitat.

The only noise impacts will be temporary, occurring during construction or restoration
of park facilities.

Appropriate barriers will be installed to direct public access from sensitive resources.
These barriers will not restrict or impeded wildlife movement.

Plant species used for revegetation will be native species appropriate to the area.

2.5.2 Vegetation Communities

Vegetation communities considered sensitive by the City of San Diego MSCP Subarea Plan include
those listed as Tier | through Tier Ill in the MSCP. Based upon the Biological Resource Report,
Sunset Cliff's Natural Park, LDR 91-0644 (Dudek 2003), the vegetation communities that could
potentially be impacted by the proposed drainage improvements are provided in Table | by
each proposed project alternative and designated tier. The proposed project is located within
the Multiple Habitat Planning Area (MHPA) and, for purposes of this analysis, it assumed that
the proposed mitigation will be within the Sunset Cliff's Natural Park in MHPA. Based upon
these assumptions, the mitigation required by the City of San Diego also is shown in Table 2-1I.
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Table 2-1 Potential Vegetation Community Impacts for Each Proposed Project Alternative
Alternative 2: Alternative 2:
Hillside Park Linear Park
Alternative I: SELECTED Alternative 1: SELECTED
Vegetation Type Tier Hillside Park | ALTERNATIVE | Linear Park | ALTERNATIVE
Tier | (Mitigation Required at a 2:1 Ratio)
Disturbed Southern Coastal Bluff Scrub | — — X X
Disturbed Southern Maritime Chaparral I — — — —
Cactus Scrub I X X X X
Unvegetated Sandstone | X — X X
Cliff Faces, Beach and Rocky Shore | X — X X
Tier Il (Mitigation Required at a 1:1 Ratio)
Coastal Sage Scrub Il X — — —
Disturbed Coastal Sage Scrub Il X — — —
Restored/Coastal Sage Scrub Il X — — —
Tier IV (No Mitigation Required)
Developed Land v X X — —
Ruderal Habitat Y X X X X
Giant Reed-Dominated Habitat v — X — —
Eucalyptus Revegetated Area v — X — —
Disturbed Habitat v — — — X

2.5.3 Special-Status Plants

According to the Biological Resource Report, Sunset Cliff's Natural Park, LDR 91-0644 (Dudek
2003), no plant species listed or proposed for listing as threatened or endangered by the
USFWS or CDFG were identified on site, however, additional spring surveys are necessary in
order to confirm the absence of rare plants because the rare plant surveys were conducted
outside the appropriate season. Five plant species recognized as special-status by the California
Native Plant Society (CNPS) were observed on the project site and will be avoided by the
proposed alternatives evaluated.

A focused spring survey is required for special-status plants. Species to be surveyed for during
the appropriate time of year include Shaw's agave, aphanisma, Del Mar manzanita, Coulter's
saltbush, south coast saltbush, Nevin's barberry, golden-spined cereus, seaside calandrinia,
Lewis' evening-primrose, wart-stemmed ceanothus, Orcutt's spine flower, sea dahlia, San Diego
sand aster, short-leaved live-forever, variegated dudleya, coast wallflower, cliff spurge, San
Diego barrel cactus, spiny rush, Nuttall's lotus, snake cholla, short-lobed broomrape, Torrey
pine, Nuttall's scrub oak, ashy spike moss, narrow-leaved nightshade, and San Diego County
viguera, before any construction activity. If Orcutt's spineflower would be affected by
construction activities a project redesign and/or mitigation would likely be required. It should
be noted that this species is not a MSCP covered species, therefore a separate and subsequent
authorization would be required from the USFWS pursuant to the federal Endangered Species
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Act. If impacts may occur to wart-stemmed ceanothus or snake cholla, translocation or
revegetation are required as a MSCP condition of coverage.

2.5.4 Special-Status Wildlife

According to the Biological Resource Report, Sunset Cliff's Natural Park, LDR 91-0644 (Dudek
2003), the only special-status bird species recorded during the current survey was the state and
federally listed endangered California brown pelican. This species was recorded flying over the
ocean adjacent to the park, is not expected to use lands associated with the park (Dudek
2003), and is not expected to be impacted by the proposed drainage improvements. Two listed
species, coastal California gnatcatcher and Pacific pocket mouse, were identified as potentially-
occurring on the site. Focused surveys for the gnatcatcher were negative and the trapping
program for the pocket mouse was negative (Dudek 2003); therefore, no impacts to California
gnatcatcher or Pacific Pocket mouse as a result of the proposed drainages improvement project
are expected to occur.

Two California species of special concern—the northwestern San Diego pocket mouse and San
Diego desert woodrat—were observed on the park site. There is a moderate to high potential
that the proposed project may impact the San Diego desert woodrat and northwestern San
Diego pocket mouse. However, these impacts, if determined to be significant, can be mitigated
to a level below significance.

Due to the potential for nesting of a number of raptor species, a preconstruction nesting
survey for raptors should be conducted prior to removal of potential nest trees. Raptors that
potentially nest within the project area include Cooper's hawk, red-shouldered hawk, and
white-tailed kite. In addition, prior to construction, a survey should be conducted within 300
feet of impact areas to identify if there are potential nesting burrows for the burrowing owl.

2.5.5 Intertidal Resources

It is not anticipated that the proposed drainage improvements would significantly impact
intertidal resources. Indirect impacts to the beach and intertidal area may occur during
construction from erosion and sedimentation, but should be controlled to a below significant
level by construction BMPs. These impacts can be avoided by employing BMPs identified in the
water quality mitigation measures to keep sediments from entering the intertidal area.
Sediments, rock, debris, and eroded soils as a result of project construction should be kept on
site and not allowed to move into either the intertidal zone or the beach areas.

2.5.6 Jurisdictional Waters

According to the Biological Resource Report, Sunset Cliff's Natural Park, LDR 91-0644 (Dudek
2003), no wetlands occur on site. A drainage located north of the athletic field, referred to
herein as the "Culvert Canyon", has been an ephemeral drainage (Dudek 2003) and is likely
under the jurisdiction of the U.S. Army Corps of Engineers (ACOE), California Department of
Fish and Game (CDFG), California Regional Water Quality Control Board (RWQCB), and
California Coastal Commission (CCC). With respect to wetlands permitting, Alternative I:
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Hillside Park may qualify for a Nationwide Permit 43-Stormwater Management Facilities.
However, it is important to note that the current Nationwide Permits expire in March 2012

and will be reissued.
2.5.7 Wildlife Corridors and Habitat Linkages

The site is isolated from other native habitats to the north and east by urban development and
to the west by the Pacific Ocean. To the south, the site is connected to the adjacent Point
Loma Ecological Reserve (Reserve) which is managed by the U.S. Navy. However, a chain-link
fence separates the park from the Reserve on Navy property. The site does not function as,
nor appear to be part of, a larger movement corridor or linkage (Dudek 2003).
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3 CONSTRUCTION ISSUES

Construction of the Sunset Cliffs Natural Park drainage improvements will consist of three
primary construction activities.

Conventional cut and cover pipeline construction methods

2. Trenchless directional boring pipeline construction methods

3. Reinforced decorative concrete energy dissipating outfall structures

Ancillary construction activities include:

3.

Construction of pre-cast or cast-in-place concrete drainage inlets and pipeline junction
structures commonly referred to as cleanouts.

Asphaltic Concrete (AC) and concrete pavement restoration as needed after new
drainage pipelines have been installed in hard paved areas.

Construction of concrete or AC dike or curb to control sheet flow of surface water.

Specific construction methods and issues associated with each drainage improvement are as
follows:

Hillside Park Alternative | — Construction activities for Hillside Park Alternative | generally
consists of construction of the following components:

Asphaltic Concrete (AC) dike or curb to control the surface flow of storm water
keeping the flow on hard paved surfaces to prevent erosion resulting from concentrated
sheet flow leaving a hard paved surface and eroding an un-paved surface. Construction
of AC dikes for this alternative can be completed with conventional equipment by a
local contractor. There are no special access requirements or restrictions associated
with the proposed locations of the AC dikes.

I8-inch to 36-inch diameter drainage pipelines to convey storm water from hard paved
areas and tributary drainage features to the energy dissipating outfall structure. For this
alternative the most practical and economical construction method will likely be
conventional cut and cover. Installation of the 36-inch drainage pipeline in the Culvert
Canyon alignment will require heavy grading and excavation to lay back the Culvert
Canyon slopes to provide a safe construction corridor at the bottom of the canyon and
pipe trench. The site can be accessed from the west side of Western Loop Road.

One energy dissipating outlet structure constructed of concrete with a specially
textured and colored finish to blend into the surrounding sandstone and rock.
Construction of the outlet structures will require a General Engineering contractor with
a specialized decorative concrete subcontractor. Access will be challenging due to the
location of the structures and the base of the fragile bluffs. Use of a barge brought in
from the ocean is a potential approach, but there are some issues. Wave action may
upset or move the barge and a heavy barge may damage the reef and sensitive marine
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environment. A long reach crane can deliver materials and workers from the top off the
bluff. The crane will have to be located far enough back from the bluff edge to prevent
bluff failure.

Hillside Park Alternative 2 — Construction activities for Hillside Park Alternative 2 generally
consists of construction of the following components:

Asphaltic Concrete (AC) dike or curb to control the surface flow of stormwater
keeping the flow on hard paved surfaces to prevent erosion resulting from concentrated
sheet flow leaving a hard paved surface and eroding an un-paved surface. Construction
of AC dikes for this alternative can be completed with conventional equipment by a
local contractor. There are no special access requirements or restrictions associated
with the proposed locations of the AC dikes.

I8-inch to 36-inch diameter drainage pipelines to convey storm water from hard paved
areas and tributary drainage features to the energy dissipating outfall structures. For this
alternative the most practical and economical construction method will likely be
conventional cut and cover construction methods combined with Horizontal Directional
Drilling (HDD) or directed jack micro-tunneling. A drilling or tunneling rig can be set up
in the lower parking lot and in the old baseball field. Due to the undocumented fill under
the ball field consisting of concrete rubble and construction debris, the drilling site will
have to be excavated beyond the undocumented fill to avoid damage and refusal of the
drilling/tunneling equipment. The site can be accessed from the PLNU parking lot west
of Lomaland Drive.

Two energy dissipating outlet structures constructed of concrete with a specially
textured and colored finish to blend into the surrounding sandstone and rock.
Construction of the outlet structures will require a General Engineering contractor with
a specialized decorative concrete subcontractor. Access will be challenging due to the
location of the structures and the base of the fragile bluffs. Use of a barge brought in
from the ocean is a potential approach, but there are some issues. Wave action may
upset or move the barge and a heavy barge may damage the reef and sensitive marine
environment. A long reach crane can deliver materials and workers from the top off the
bluff. The crane will have to be located far enough back from the bluff edge to prevent
bluff failure.

Linear Park Alternative | and 2 - Construction activities for Linear Park Alternative | and
Alternative 2 are similar and generally consist of construction of the following components:

Asphaltic Concrete (AC) dike or concrete curb to control the surface flow of storm
water keeping the flow on hard paved surfaces to prevent erosion resulting from
concentrated sheet flow leaving a hard paved surface and eroding an un-paved bluff
surface. Construction of dikes or curbs for this alternative can be completed with
conventional equipment by a local contractor. There are no special access requirements
or restrictions associated with the proposed locations of the AC dikes.
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e [8-inch to 54-inch diameter drainage pipelines to convey storm water from hard paved
areas and tributary drainage features to the energy dissipating outfall structure. For this
alternative the most practical and economical construction method will likely be
conventional cut and cover. Special attention will be required for construction of
drainage pipelines in Sunset Cliffs Boulevard over the sea caves near the foot of
Carmelo Street and Froude Street. For the Linear Park Alternative I, a detailed survey
should be completed to determine the extents and distance from the cave ceiling to the
road surface. With this information engineers can determine the feasibility of trenching
and installing drainage pipeline in the road over the sea caves. At a minimum work over
the sea caves should be conducted with light construction equipment and light weight
pipe materials such as ABS truss pipe. The large diameter pipelines are outfall pipelines
and should be installed with directional drilling or boring construction methods.

e Energy dissipating outlet structures constructed of concrete with a specially textured
and colored finish to blend into the surrounding sandstone and rock. Construction of
the outlet structures will require a General Engineering contractor with a specialized
decorative concrete subcontractor. Access will be challenging due to the location of the
structures and the base of the fragile cliffs. Use of a barge brought in from the ocean is
not a potential approach due to the sheer cliff lack of beach for the barge to land on. A
long reach crane can deliver materials and workers from the top off the cliff. The crane
will have to be located far enough back from the cliff edge to prevent bluff failure. Figure
3-1 on the following page shows a potential outfall construction approach utilizing
trenchless construction methods to minimize impacts to the coastal bluffs.

3.1 Resource Protection/Community Concerns

Final drainage pipeline alignments and allowable construction methods should take into
consideration protection of the Sunset Cliffs Natural Park unique resources. Since the drainage
improvements are linear in nature impacts to park resources can be minimized without
compromising the effectiveness of the drainage improvements. Trenchless construction
methods are recommended where practical to minimize excavation and ground surface
disturbance.

The final result of the drainage improvements will be resource protection in the form of
erosion protection from concentrated run off from paved urban areas up slope from the park.
Regulatory permit requirements and resource protection measures outlined in the Master
Environmental Impact Report when followed will protect the parks resources. A good example
of a well preserved and protected coastal slope are Coastal Sage Scrub, Southern Coastal Bluff
Scrub and Southern Maritime Chaparral found to the south of the Hillside Park in the Point
Loma Ecological Reserve (Reserve) which is managed by the U.S. Navy. A critical component of
restoring the SCNP to its natural state is the elimination of excess storm water runoff and
pedestrian erosion.

During public meetings conducted to present the proposed drainage solutions to concerned
residents and community group, a number of varying opinions were shared. The most
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consistent message was a desire for “soft” and “green” solutions. Some of the public proposed
solutions included constructed wetlands, bio-swales, percolation basins or underground tanks.
The drainage solutions proposed in this report are design to convey un-naturally large
quantities of storm water runoff from upland impervious developed areas under the natural
park to the Pacific Ocean through pipelines. Due to the un-naturally large quantities of storm
water generated from the upland impervious areas and the steep slope of the natural parks, it is
impractical to construct wetlands, bio-swales, percolation basins or underground tanks while
still maintaining the essential natural characteristics of the park terrain.

Another community concern was the known presence of archeological and paleontological
features located in Culvert Canyon that would be disturbed or damaged if a new pipeline is
constructed in Culvert Canyon as shown in Hillside Preferred Alternative |. For this and other
reasons the Culvert Canyon alignment was not selected. The selected alternative for the
Hillside Park drain features a pipeline alignment through the abandoned ball field on the
southern edge of Hillside Park. This alignment is consistent with the alignment shown in the
SCNP Master Plan.
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Figure 3-1 Typical Storm Drain Outlet Detail
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3.2 Regulatory Requirements

Regulatory requirements will be dictated by the permitting documents required. The permitting
required will depend on the focused biological surveys, focused wetland delineation and
prescribed construction methods as derived during final design. The following list represents
regulatory agencies that would potentially issue a permit or dictate regulatory requirements for
the final project configuration.

e A Construction General Permit with State Water Resources Control Board will
require a site specific Storm Water Pollution Prevention Plan (SVWPPP)

e A Coastal Development Permit with final approval by the California Coastal
Commission.

e An individual 404 Permit or Nationwide Permit from the Army Corps Of Engineers in
compliance with Section 404 of the federal Clean Water Act.

e A Section 401 Water Quality Certification from Regional Water Quality Control Board
in compliance with Section 401 of the federal Clean Water Act and/or a Waste
Discharge Requirement (WDR) in compliance with the Porter-Cologne Act

e A Section 1602 Streambed Alteration Agreement from California Department of Fish
Game

¢ Incidental take permit from the United States Fish and Wildlife Service under the federal
Endangered Species Act

e Incidental take permit from the California Department of Fish and Game under the
California Endangered Species Act

Other regulatory requirements would include the Mitigation, Monitoring and Reporting Plan
requirements as written in the project specific CEQA document.

3.3 Public Safety

The hazards of pipeline and outfall construction in and around the Sunset ClIiff bluffs will be
significant. Robust barriers and generous buffer zones around the construction areas will need
to be maintained at all times. A project of this magnitude in a popular public destination with an
active residential community, should have a full time public liaison trained to interact with the
public. A project brochure handout is a useful tool to satiate the curiosity of most interested
citizens. A night time and weekend watchman should be considered when heavy equipment and
open deep excavations have the potential of creating an attractive nuisance to the public.

Hillside Park Alternative 2 locates significant drainage pipeline improvements under the athletic
field constructed with undocumented fill material that should be tested for hazardous materials
prior to excavation.

After construction, the open pipeline ends at the outlet structure should be protected from
unauthorized entrance by utilizing a corrosion resistant gate over the end of an open pipeline.
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The spacing of the gate bars should prevent passage of anything larger than a 4-inch diameter
sphere. Another method on protecting the open pipeline ends from unauthorized intrusion is
the installation of rubber duckbill check valves. These check valves are made in a variety of
configurations to meet various installation configurations and are not subject to corrosion.

3.4 Estimated Costs

Unit prices for this planning phase estimate are based on recent competitively bid contractor
unit prices for similar construction activities as well as the most recent City of San Diego
Development Services Department Unit Price List dated January 2009. A detailed breakdown of
the engineer's estimate of probable construction costs for each alternative is provided on the
following pages; the total construction cost for each alternative is listed below. The cost listed
below are construction costs only. Additional costs such as design, project management,
permitting, etc. are listed separately on the following detail pages.

e Hillside Park Alternative No. | - $1,996,162
e Hillside Park Alternative No. 2 - $1,887,637
e Linear Park Alternative No. | - $2,054,117

e Linear Park Alternative No. 2 — $1,910,800

Detailed Cost Opinions can be found on the following pages.
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Table 3-1 Hillside Park Alternative No. | Cost Opinion
ITEM
NO. DESCRIPTION UNIT QUANTITY | UNIT COST | ITEM TOTAL
Hillside Park Alternative 1
1 |6"AC Dike (Type A) LF 3150 $ 12 [$ 37,800
2 | Catch Basin (Type G) EA 6 $ 7,900 [$ 47,400
3 | 18" Storm Drain (Water Tight Joints) LF 2280 $ 130 |$ 296,400
4 | 24" Storm Drain (Water Tight Joints) LF 330 $ 150 [$ 49,500
5 [36" Storm Drain (Water Tight Joints) LF 600 $ 500 {$ 300,000
6 |36" Storm Drain (Directional Bore) LF 150 $ 1,500 [$ 225,000
7 | Cleanout (Type B) EA 8 $ 6,968 |$ 55,744
8 | Outfall with Energy Dissipater EA $ 60,000 |$ 60,000
9 | Permanent Water Quality BMP EA 3 $ 7,000 [$ 21,000
10 [Remove Existing Storm Drain LF 90 $ 60 [$ 5,400
11 [Pavement Restoration SF 6000 $ $ 42,000
12 | Clear & Grub SF 120000 $ $ 180,000
13 | Grading CY 9500 $ 36 [$ 342,000
14 | Mobilization, BMPs, Bonds & Cleanup - 10% LS 1 $ 166,224 |$ 166,224
CONSTRUCTION Sub-total Hillside Park Alternative 1: $ 1,828,468
Contingency - 20 % $ 365,694
CONSTRUCTION TOTAL Hillside Park Alternative 1: $ 2,194,162
Mitigation:| Ac | 3 $200000 |$ 600,000
Soft Costs (Design, Permitting, CM, Admin) $ 1,117,665
PROGRAM COST Hillside Park Alternative 1: $ 3,911,827
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Table 3-2 Hillside Park Alternative No. 2 Cost Opinion
ITEM
NO. DESCRIPTION UNIT QUANTITY | UNIT COST | ITEM TOTAL
Hillside Park Alternative 2
1 |6"AC Dike (Type A) LF 3545 $ 12 [$ 42540
2 | Catch Basin (Type G) EA 5 $ 7,900 [$ 39,500
3 | 18" Storm Drain (Water Tight Joints) LF 1310 $ 130 |$ 170,300
4 | 36" Storm Drain (Directional Bore) LF 630 $ 1,300 |$ 819,000
5 |Cleanout (Type B) EA $ 6,968 |$ 13,936
6 | Outfall with Energy Dissipater EA $ 50,000 |$ 100,000
7 | Permanent Water Quality BMP EA $ 7,000 |$ 21,000
8 | Remove Existing Storm Drain LF 90 $ 60 |$ 5,400
8 |Pavement Restoration SF 2500 $ 7 $ 17,500
9 | Concrete Drainage Ditch (Type D) LF 730 $ 26 [$ 18,980
10 | Clear & Grub SF 72000 $ 2 [$ 108,000
11 | Grading CY 2052 $ 36 |$ 73872
12 | Mobilization, BMPs, Bonds & Cleanup - 10% LS 1 $ 143,003 |$ 143,003
CONSTRUCTION Sub-total Hillside Park Alternative 2: $ 1,573,031
Contingency - 20 % $ 314,606
CONSTRUCTION TOTAL Hillside Park Alternative 2: $ 1,887,637
Mitigation:| Ac | 2 $ 200,000 |$ 400,000
Soft Costs (Design, Permitting, CM, Admin) $ 915,055
PROGRAM COST Hillside Park Alternative 2: $ 3,202,692
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Table 3-3 Linear Park Alternative No. | Cost Opinion
ITEM
NO. DESCRIPTION UNIT QUANTITY | UNIT COST | ITEMTOTAL
Alternative 1: Linear Park Basin X & A
1 | Curb Inlet (Type C) EA 9 $ 7,900 [$ 71,100
2 | 8" Curb & Gutter (Type H) LF 230 $ 3|3 7,590
3 | 18" Storm Drain (Water Tight Joints) LF 300 $ 130 [$ 39,000
4 | 24" Storm Drain (Water Tight Joints) LF 500 $ 150 [$ 75,000
5 [30" Storm Drain (Water Tight Joints) LF 190 $ 164 |$ 31,160
6 [48" Storm Drain (Water Tight Joints) LF 1080 $ 239 [$ 258,120
7  |48" Storm Drain (Directional Bore) LF 110 $ 1,200 [$ 132,000
8 [Cleanout (Type A) EA 3 $ 6,968 [$ 20,904
9 | Outfall with Energy Dissipater EA 1 $ 50,000 |$ 50,000
10 [Permanent Water Quality BMP EA 1 $ 7,000 |$ 7,000
11 [Pavement Restoration SF 13220 $ 7 1$ 92,540
12 | Mobilization, BMPs, Bonds & Cleanup - 10% LS 1 $ 78441 |$ 78441
CONSTRUCTION Sub-total Linear Park Basin X & A: $ 862,855
Contingency - 20 % $ 172571
CONSTRUCTION TOTAL Linear Park Basin X & A: $ 1,035,426
Alternative 1: Linear Park Basin B & E
1 | Curb Inlet (Type C) EA 6 $ 7,900 [$ 47,400
2 |8 Curb & Gutter (Type H) LF 660 $ 33 [$ 21,780
3 18" Storm Drain (Water Tight Joints) LF 0 $ 130 |$
4 | 24" Storm Drain (Water Tight Joints) LF 150 $ 150 |$ 22,500
5 | 30" Storm Drain (Water Tight Joints) LF 670 $ 164 |$ 109,880
6 | 48" Storm Drain (Water Tight Joints) LF 780 $ 239 |$ 186,420
7 | 30" Storm Drain (Directional Bore) LF 75 $ 1,200 |$ 90,000
8  [54" Storm Drain (Directional Bore) LF 55 $ 1,400 |$ 77,000
9 [Cleanout (Type A) EA 3 $ 6968 [$ 20,904
10  [OQutfall with Energy Dissipater EA 2 $ 50,000 |$ 100,000
11 [Permanent Water Quality BMP EA 2 $ 7,000 [$ 14,000
12 [ Pavement Restoration SF 11693 $ 71% 81851
13 | Mobilization, BMPs, Bonds & Cleanup - 10% LS 1 $ 77174 |18 77174
CONSTRUCTION Sub-total Linear Park Basin B & E: $ 848,909
Contingency - 20 % $ 169,782
CONSTRUCTION TOTAL Linear Park Basin B & E: $ 1,018,690
CONSTRUCTION TOTAL Linear Park Alternative 1. $ 2,054,117
Soft Costs (Design, Permitting, CM, Admin) $ 821,647
PROGRAM COST Linear Park Alternative 1: $ 2,875,763
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Table 3-4 Linear Park Alternative No. 2 Cost Opinion
ITEM
NO. DESCRIPTION UNIT QUANTITY | UNIT COST | ITEM TOTAL
Alternative 2: Linear Park Basin X & A
1 | Curb Inlet (Type C) EA 9 $ 7,900 [$ 71,100
2 | 8" Curb & Gutter (Type H) LF 230 $ 3|3 7,590
3 | 18" Storm Drain (Water Tight Joints) LF 250 $ 130 [$ 32,500
4 | 24" Storm Drain (Water Tight Joints) LF 510 $ 150 [$ 76,500
5 [30" Storm Drain (Water Tight Joints) LF 640 $ 164 [$ 104,960
6 |30" Storm Drain (Directional Bore) LF 175 $ 1,300 [$ 227,500
7 | Cleanout (Type A) EA 2 $ 6,968 |$ 13,936
8 | Outfall with Energy Dissipater EA 2 $ 40,000 |$ 80,000
9 | Permanent Water Quality BMP EA 2 $ 7,000 [$ 14,000
10 [Pavement Restoration SF 9500 $ 7 $ 66,500
11 | Mobilization, BMPs, Bonds & Cleanup - 10% LS 1 $ 69459 |$ 69,459
CONSTRUCTION Sub-total Linear Park Basin X & A: $ 764,045
Contingency - 20 % $ 152,809
CONSTRUCTION TOTAL Linear Park Basin X & A: $ 916,854
Alternative 2: Linear Park Basin B & E
1 | Curb Inlet (Type C) EA 6 $ 7,900 [$ 47,400
2 | 8" Curb & Gutter (Type H) LF 660 $ 33 |$ 21,780
3 18" Storm Drain (Water Tight Joints) LF 0 $ 130 |$
4 | 24" Storm Drain (Water Tight Joints) LF 150 $ 150 |$ 22,500
5 [30" Storm Drain (Water Tight Joints) LF 110 $ 164 |$ 18,040
6 | 30" Storm Drain (Directional Bore) LF 250 $ 1,200 |$ 300,000
7 | 36" Storm Drain (Directional Bore) LF 100 $ 1,300 |$ 130,000
8 | Outfall with Energy Dissipater EA 4 $ 40,000 |$ 160,000
9 | Permanent Water Quality BMP EA 4 $ 7,000 [$ 28,000
10 [Pavement Restoration SF 3610 $ 7 1$ 25270
11 [Mobilization, BMPs, Bonds & Cleanup - 10% LS 1 $ 75299 |$ 75299
CONSTRUCTION Sub-total Linear Park Basin B & E: $ 828,289
Contingency - 20 % $ 165,658
CONSTRUCTION TOTAL Linear Park Basin B & E: $ 993,947
CONSTRUCTION TOTAL Linear Park Alternative 2: $ 1,910,800
Soft Costs (Design, Permitting, CM, Admin) $ 764,320
PROGRAM COST Linear Park Alternative 2: $ 2,675,120
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3.5 Estimated Schedule
3.5.1 Phased Implementation Plan

Implementation of drainage improvements can be divided into two areas, the Hillside Park
section and the Linear Park Section. These two park sections do not share drainage
improvements and can be constructed independently or concurrently depending on funding
available.

Hillside Park Alternative | consists of a drainage pipeline network feeding into one single outfall
and must be constructed in a single phase to achieve functionality.

Hillside Park Alternative 2 consists of a small drainage pipeline conveying storm water from the
lower parking lot at the north end of the park and a second large drainage pipeline network
collecting storm water from Lomaland Drive/Western Loop Road and the university parking lot
and discharging through an outfall at the south end of the park. In addition to these primary
pipelines Alternative 2 includes a curb and brow ditch on Lomaland Drive/Western Loop Road
and improvements to and a drain line from the Young Hall parking area. These drainage
systems could be constructed independently as funding allows although the permitting process
to construct these facilities will be extensive and it would be crucial for the project success to
construct the drainage facilities within the time period allowed by the permits. For a project of
this magnitude a two to three year permit window should be possible to negotiate.

Linear Park Alternative | consists of three separate drainage network elements feeding three
outfalls. Each of these three elements could be constructed independently as funding allows
although the permitting process to construct these facilities will be extensive and it would be
crucial for the project success to construct the drainage facilities within the time period allowed
by the permits. For a project of this magnitude a two to three year permit window should be
possible to negotiate.

Linear Park Alternative 2 consists of six separate small drainage network elements feeding six
outfalls. Each of these six elements could be constructed independently as funding allows
although the permitting consideration are identical to the Linear Park Alternative | projects and
the six drainage networks are so small that it would be impractical to bid, award and construct
each one independently.

In summary, it is recommended that the Sunset Cliffs drainage improvements are constructed
as one single phase including Hillside Park and Linear Park improvements or two separate
phases with Hillside Park and Linear Park improvements each being a separate phase. Priority of
the drainage improvements depends on which resources are to be protected. In general, the
Linear Park drainage improvements will protect public infrastructure resources such as the
public walkway along the bluff, Sunset Cliffs Blvd. and utilities in Sunset Cliffs Blvd. The Hillside
Park drainage improvements will protect natural resources of coastal sage scrub and coastal
bluffs.
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4 MONITORING PROGRAM

During construction monitoring plans will be dictated by the final CEQA document, the
SWPPP, resource agency permit conditions and the Coastal Development Permit conditions. At
a minimum, monitoring activities will include the following:

Delineation and monitoring of construction site limits

Monitoring of the construction site best management practices as dictated by the
SWPPP

Delineation and monitoring of biological resources that are not to be disturbed. A
monitor may need to be present for construction activities during the avian nesting
periods depending on the results of the focused surveys. Depending on the species, the
avian nesting period range is generally from February to September.

Delineation and monitoring of historical resources that are not to be disturbed. A
monitor may need to be present for construction activities near historical resources.
Hillside Park Alternative | will likely require monitoring in the upper reaches of Culvert
Canyon.

Delineation of any known Paleontological sites and monitoring for indications of
Paleontological resources that may be discovered during excavation in the Point Loma
and Bay Point Formations

In addition to resource monitoring, a project of this magnitude in a popular public
destination with an active residential community, should have a full time public liaison
trained to interact with the public. A project brochure handout is a useful tool to satiate
the curiosity of most interested citizens.

Sunset Cliffs Natural Park benefits from an active community volunteer group with a strong
interest in restoring and preserving the natural features of the Sunset Cliffs Natural Park.
Drainage systems generally do not require much maintenance however looking for signs of
potential drainage feature failure during dry weather or after rains and identifying areas for
repair or maintenance can prevent erosion damage from drainage system malfunctions during
rain events. Post Construction monitoring carried out by community volunteers could consist
of the following elements:

Long term monitoring of the ground water monitoring wells to document a rise or fall
in the perched water table areas

Look for signs of curb over topping
Look for pavement cracking or settling around drainage inlets and pipeline alignments

Look for ground settlement of sink holes around drainage structures and pipeline
alignments in unpaved areas
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e Prior to a predicted rain event and immediately after a rain event, look for blocked
storm drain inlets, trash or plant debris in gutters or brow ditches

Minor maintenance tasks such as trash removal, weed control and minor sediment removal can
be carried out by a community volunteer group. Any monitoring observations revealing
indications of developing sink holes or structural failures should be documented with
photographs and sent to a designated City of San Diego Park and Recreation Department
representative. Commonly found items such as coins or ball point pens can be used to photo
document the size of cracks and fractures.
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APPENDIX A

Geotechnical Report
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D. GEOTECHNICAL
PROFESSIONALS INC.
= =

August 4, 2006
(Revised October 9, 2006)

Dudek and Associates, Inc
605 Third Street
Encinitas, California 82024

Attention:  Mr, Steve Jepsen

Subject: Revised Geotechnical Data Report
Sunset Cliffs Natural Park
San Diego; California
GPI Project No. 2081.1

Dear Mr. Jepsen:

This letter report presents the results of a geotechnical data collection investigation
performed by Geotechnical Professionals Inc. (GPI) to supplement the Drainage Study
being performed by Dudek & Associates for the Sunset Cliffs Natural Park in San Diego,
California. Specifically, this letter report presents the geotechnical and geologic data
collected during our field and laboratory investigation, which included drilling and logging
borings, groundwater monitoring well installation, geologic observation, groundwater
measurements, moisture/density testing, and permeability.

The Sunset Cliffs Natural Park Recreation Council provided comments on GPl's
geotechnical data report dated August 4, 2006. The comments have been incorporated
into this revised report or discussed in a response letter included as Appendix C.

PROJECT DESCRIPTION

Sunset Cliffs Natural Park is located along the western shoreline of the Point Loma
Peninsula as shown on Figure 1, Site Location Map. The park is divided in two distinct
areas named Linear Park and Hillside Park, as shown in Figure 2, Site Plan

Linear Park'spans a distance of approximately one mile directly along the ocean bluffs from
Adair Street to Ladera Slreet. This narrow area of land bordered by Sunset Cliffs
Boulevard to the east and the bluffs and ocean to the west covers approximately 18 acres.
Linear Park contains parking lots, paths and undeveloped land above the bluffs, steep
ocean bluffs/cliffs, sea caves, sea walls, rip rap placed at the base of cliffs in a few areas,
small intermittent beaches at the base of the bluffs, a sewer pump station, storm drain
outlets near the top of the bluffs, and a stairway at its south end. The landward area to the
east of Linear Park contains single family residential homes to the top of the ridge of
Point Loma.
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Dudek & Associates, Inc. August 4, 2006 (Revised October 9, 2006
Sunset Cliffs Natural Park, San Diego, California GPI Project No. 2081.

Hillside Park begins at the south end of Linear Park. Hillside Park is a natural open space
along a west facing slope covering approximately 50 acres. The Hillside Park is bordered
to the north by Ladera Street, to the west by the ocean, to the east by Point Loma
Nazarene University (PNLU), and to the south by the Point Loma Naval Military Complex.
Hillside Park contains a paved parking lot along Lomaland Drive, a paved parking lot at the
east end of Ladera Street, undeveloped land with many hiking trails, a baseball field,
intermittent erosion gullies, drainage canyons to the ocean, a concrete drainage swale
down the bluffs, ocean bluffs, steep ocean cliffs, sea caves, beaches at the base of the
cliffs, and City-owned life estates (rental homes) near the bluffs near the north end of
Hillside Park and above the Upper Parking Lot. Hillside Park contains additional
infrastructure such as Western Loop Road, the City's pressurized sludge line, PLNU’s
sewage facilities, a private drive near the northeast canyon, and the culvert on Western
Loop Road. Single-family residential homes are north of Hillside Park along Ladera Street
and at the northeast border of the park east of the terminus of Ladera Street.

Figure 2 shows an aerial photograph and site plan of the park.

In general, the majority of drainage east of Linear Park is conveyed down slope in storm
drain systems and on east/west-trending streets. At the bluff face along Sunset Cliffs
Boulevard, there exists a curb/gutter system and a series of cantilevered culverts at
street-ends, discharging through the face of the coastal bluff. A portion of the upland
drainage at the Hillside Park, south of Ladera Street, is conveyed as sheet flow over the
coastal terrace and over the coastal bluff as sheet flow. The sheet flow has created rills,
gullies, and three relatively mature drainages within Hillside Park. Upland drainage at
Hillside Park is also conveyed in storm drain pipes, which collect, convey and concentrate
the runoff, and along Western Loop Road, which carries runoff to a culvert emptying into a
deep ravine.

The first project as part of the Master Plan improvements to Sunset Cliffs Natural Park
called for a comprehensive drainage study and drainage plan for the park. The drainage
study will present an environmentally responsible plan to restore areas damaged by past
erosion, preserve the unique geological formations within the park, minimize urban runoff
onto and across the park land, conduct an engineering study of the existing drainage
patterns, address erosion control by implementing native plant preservation and
re-vegetation, and develop recommendations regarding drainage solution. Any new on-site
drainage system will capture, collect, treat, and convey surface water to minimize
surface/subsurface erosion and groundwater seepage.

A technical report addressing the geotechnical, hydrology, and coastal processes was
prepared in support of the Master Plan (Reference1).

There are two main objectives of this geotechnical data collection study. First by drilling
borings throughout the park, the in-situ moisture content of the soils can be determined at
various depths, the geologic stratification between the terrace deposits and underlying
sedimentary bedrock can be better understood, and permeability tests of relatively
undisturbed samples can be performed. This information will allow the designers of the
drainage improvements to better understand the amount of seepage from the ground
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surface into underlying layers. Second, by installing groundwater monitoring wells, the
perched groundwater layers can be measured and monitored over time to determine the
seasonal changes of perched groundwater levels and to measure the changes in perched
groundwater after implementation of a comprehensive drainage plan.

SCOPE OF WORK

Our scope of work for this investigation consisted of review and use of existing geotechnical
data, field exploration, monitoring well installation, laboratory testing, groundwater
measurements, and the preparation of this letter report.

This report was prepared in general accordance with the scope of work presented in our
Proposal No. SP01120 dated March 4, 2002, to Dudek & Associates, the City of
San Diego's consultant for the subject project.

The field exploration for this geotechnical data collection study consisted of eight
exploratory borings. The exploratory borings were drilled using truck-mounted, air
percussion and air rotary equipment to depths of 20 to 40 feet below existing grades. At
seven of the boring locations, groundwater monitoring wells were installed to measure
groundwater perched on the less permeable layers of the sedimentary bedrock. Details of
the drilling, well installation, and Logs of Borings are presented in Appendix A. The
locations of the borings and monitoring wells were selected with the input of representatives
of the City of San Diego and the Sunset Cliffs Recreational Council. The locations were
selected where perched water was anticipated based upon seepages observed along the
cliffs, phreatophytic vegetation, or proximity relative to highly irrigated athletic field. The
locations of the subsurface explorations are shown on the Site Plan, Figure 2.

Laboratory soil tests were performed on selected representative samples as an aid in soil
classification and to evaluate the engineering properties of the soils. The geotechnical
laboratory testing program included determinations of moisture content and dry density,
and coefficient of permeability. Laboratory testing procedures and results are summarized
in Appendix B.

GEOLOGIC SETTING

In general, Point Loma is a peninsula extending from the San Diego River southward to the
lighthouse near the entrance of San Diego Bay to the Pacific Ocean. Point Loma has a
width, between the Pacific Ocean to the west and San Diego Bay to the east, ranging from
approximately 2 miles in the north and approximately 2 mile at its southern end.

Point Loma has a western shoreline consisting predominantly of irregular bluffs due to
differences in geologic structure and in rock hardness. The majority of the bluffs are sea
cliffs, subject to marine erosion at the base, with relatively shallow caves and coves
between rocky headlands, formed by wave erosion of less resistant rock masses. Where
sufficient sand is available and trapped between the headlands, relatively small pocket
beaches have been formed sporadically along Point Loma. In other areas, a shore
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platform of bedrock surface extends into the ocean

The continental margin at San Diego is underlain by a moderately thick, nearly flat-lying
succession of Upper Cretaceous, Tertiary and Quaternary sedimentary deposits and a
Mesozoic plutonic and metamorphic basement complex (Reference 2).

The geology of Sunset Cliffs Natural Park, as well as data on the stability of the bluffs and
the rates and causes of bluff retreat, have been summarized in several recent publications
and is only briefly summarized here.

The Linear Park consists of the bluff tops west of and adjacent to Sunset Cliffs Boulevard,
and sea cliffs within the bluffs that drop down to ocean. The Hillside Park consists of the
bluffs and sea cliffs with a coastal terrace with natural drainages extending upslope several
hundred feet to Point Loma Nazarene University. Areas of the coastal terrace within the
Hillside Park have been graded during the construction of parking areas, homes, roads, a
dump site, garden areas, PLNU's sewage infrastructure, City’s sludge line, and the athletic
field. In general, the bluffs are very steep to vertical. The sea cliffs are generally exposed
to the breaking surf at high tide with intermittent sea caves at the base and with exposed
shore platform or sand beaches at low tide.

The geology of Sunset Cliffs Natural Park consists of a homoclinally, northeast-dipping
sequence of Cretaceous-age, marine sedimentary rock that forms the sea cliff, capped by
Pleistocene age, marine and non-marine terrace deposits at the top of the bluff that
represent an angular unconformity with an age gap of approximately 60-70 Million years.
The terrace deposits underlie Sunset Cliffs Boulevard and the adjacent land of Hillside Park
to the east. The marine sedimentary rocks are a portion of the Point Loma Formation and
the terrace deposits are named the Bay Point Formation (Reference 3).

As described in the referenced publications (References 4, 5, and 6), erosion and retreat of
the bluffs are caused by wave abrasion in the lower bluff and by subaerial processes in the
upper bluff. Sea caves and other signs of more rapid erosion along the cliffs are due to
localized weaknesses in the bedrock including faults, joints, lithologic differences (siltstone
vs. sandstone) and by weakening of the bedrock by localized seepage. In addition,
subterranean seepage and piping are also major sources of erosion and bluff retreat as
well as the development of sea caves (Reference 1, 6, and 7). Erosion of the bluff top,
within the weaker Bay Point Formation, is largely due to uncontrolled runoff, foot traffic, and
at times, perched groundwater following the formation contact between the terrace deposits
and underlying bedrock. The stability of the seaside bluffs have been examined by others
near the life estates (Reference 4) and along Linear Park (Reference 5).

Groundwater flow is controlled largely by seepage, fracture porosity and by differences in
the permeability of shale, siltstone and sandstone.
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SURFACE CONDITIONS

Along Linear Park, the top of the bluffs at the ocean ranges from approximately +25 feet
(mean sea level) near Adair Street on the north, upward to approximately +65 feet near
Cordova Street, downward to approximately to +44 feet near Monaco Street, and back
upward to approximately +65 feet at Ladera Street on the south. The bluffs are extremely
steep with near vertical lower sections with the exception of a promontory area just south of
Hill Street. Along Hillside Park, the top of the bluffs at the ocean ranges from approximately
+65 feet at Ladera Street to approximately +80 feet at the southerly park boundary.
Hillside Park contains three major westerly-trending and relatively mature drainages
through the coastal terrace, that extend upslope beyond Western Loop Road on the
southern border of the adjacent property of Point Loma Nazarene College. The elevation
along the upper portion of Hillside Park adjacent to Point Loma Nazarene College ranges
from approximately 140 to 310 feet. Within Hillside Park, the bluffs range from extremely
steep near Ladera Street to the north, and extremely steep on the south end near the Navy
property. In the middle of Hillside Park just south of the life estates, the bluffs are not as
steep with a relatively large sand beach area (Garbage Beach) at the base of the bluffs.

Along Linear Park, our borings/monitoring wells were installed in pavement areas
consisting of a parking lot (south of Adair Street), and City street (Froude Street and
Sunset Cliffs Boulevard). The borings/monitoring wells were installed in pavement areas
ranging from approximately 40 to 80 feet from the bluff face. In Hillside Park, the
borings/monitoring wells near the bluff face were installed in park area with sparse
vegetation on the terrace deposits. Figure 3, Boring Location Plan, shows the locations of
the borings at the bluff faces.

The boring/monitoring wells installed along the eastern side of Hillside Park were installed
in Western Loop Road. Western Loop Road is paved with asphalt concrete over base
material. Western Loop Road slopes downward from the City parking lot at the northeast
corner of Hillside Park to the entrance to the college dormitories at the southeast corner of
Hillside Park. In the slope above the borings/monitoring wells on Western Loop Road,
there is an athletic field in PLNU property. The athletic field is approximately 60 to 100 feet
higher than Western Loop Road. Near one boring/monitoring well on Western Loop Road,
there exists dense vegetation of phreatophytic plants indicating an upslope water source.
In addition, seeps of water were observed in the rather distressed asphalt concrete
pavement surface along Western Loop Road indicating water flowing within the base
course.

GEOLOGIC UNITS
Two main geologic formations exist within Sunset Cliffs Natural Park as wells as minor
amounts of fill, alluvial/colluvial deposits within the drainages, residual soils, and beach

sands.

Bay Point Formation: The Bay Point Formation unconformably caps the underlying
bedrock and consists of marine sands with shells and rounded gravel and cobbles, grading
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upward into medium dense to dense, silty sands, silts, clayey sands, and hard, sandy clays
that are probably non-marine in origin. The Bay Point Formation is relatively erodible and
porous resulting in surface and subaerial erosion with water seeping through the formation
to underlying bedrock. The Bay Point Formation forms relatively moderate to steep slopes
at the bluff tops.

Point Loma Formation: The Point Loma Formation crops out along the entire coastal bluffs
and consist of interbedded fine grained, moderately well cemented, thin to thick bedded
sandstone and dark gray shaly to massive siltstone. The most resistant forming sea cliffs
are composed largely of sandstone, while the less steep cliffs are composed of less erosion
resistant siltstone. The Point Loma Formation forms vertical slopes with faults, fractures,
and joints locally within the slope face.

The geologic formations at the bluff faces are shown in photographs shown in Figure 4.
Generalized geologic cross-sections at the bluff face at the wells installed along Linear Park
and at the north end of Hillside Park are shown on Figure 5. The alignment of the cross-
sections at the bluff faces are shown on the boring locations plans (Figure 3).

GROUNDWATER CONDITIONS

Recent past studies (References 1 and 4) indicated groundwater seepage may contribute
to the instability of geologic units within the face of the bluffs in the sedimentary rock and
terrace deposits by weakening their soil strength as well as supporting vegetation in the
bluff face, which weakens the bluff face. Based upon observations of water seepage in the
face of the bluffs, well above the ocean level, it has been conjectured that significant
perched groundwater conditions exist throughout Sunset Cliffs Natural Park.

Perched groundwater results from water infiltrating downward to a confining layer of low
permeability. The water reaches a depth where water fills all of the openings in soil and
cracks in rock while not infiltrating the relatively impermeable zone. Perched groundwater
within bedrock is often influenced by fractures and faults, which are more permeable paths
for groundwater movement, rather than the permeability of the intact bedrock. The perched
groundwater level rises and saturates the overlying soil or bedrock. The depth to the
perched water table depends on the nature of the geological materials and the slope of the
land surface. The perched groundwater zone remains as long as the overlying infiltration
flow is greater than the infiltration flow downward in the less permeable zone or outward
towards areas of greater permeability (bluff face at Sunset Cliffs Park).

A perched groundwater condition in the park may result from surface water (from sheet
flow, rainfall, or irrigation) seeping through the relatively permeable terrace deposits of the
Bay Point Formation downward to the less permeable sedimentary bedrock of the
Point Loma Formation. Perched groundwater conditions in the park likely results from
contribution of water infiltration occurring within the park and from off-site sources outside
the park flowing downstream along bedrock contacts towards the ocean. Urbanization of
the neighborhoods east of Linear Park and the college east of Hillside Park likely has
increased the amount of irrigation and surface water potentially contributing to any perched
water zones. Perched groundwater levels may also be affected by rainy seasons in
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Southern California, where most rainfall occurs between December and March followed by
a dry season with very little rainfall, as well as extended seasons of above or below normal
precipitation.

We installed seven groundwater monitoring wells in the eight borings drilled throughout
Sunset Cliffs Natural Park. The locations were selected where perched water may have
been anticipated based upon seepages along the bluffs, phreatophytic vegetation, or
proximity relative to highly irrigated athletic fields.

A groundwater monitoring well (LP-1) was installed in a 31-foot boring in the parking lot in
Linear Park just south of Adair Street. The monitoring well was installed approximately
40 feet from the bluff face. The monitoring well was installed at this location because of the
seeps observed at the bluff face some 10 to 15 feet above the bottom of the bluff and the
past bluff failures just north of this site, which resulted in a large mechanically stabilized
earth retaining wall being built for bluff stabilization. Directly after driling and well
installation on May 16, 2006, groundwater was measured at a depth of 27 feet from the
ground surface at Elevation +8 feet. The groundwater within the well at that time was
confirmed by tasting to be fresh water. On June 11, 2006, the groundwater level was
measured 21 feet from the ground surface at Elev. +14 feet. On July 8, 2006, the
groundwater depth increased slightly by 0.7 feet. The groundwater appears to be perched
on a gray siltstone bed encountered at approximately Elev. +10 feet.

A groundwater monitoring well (LP-2) was installed in a 26-foot boring in Froude Street
directly across Sunset Cliffs Boulevard from Linear Park. The monitoring well was installed
approximately 70 feet from the bluff face. The monitoring well was installed at this location
because of the seeps observed at the cliff face and the apparent bluff retreat to the western
edge of Sunset Cliffs Boulevard, which resulted in significant rip rap being placed at the
bluff base. In addition, during the installation of the sewer in the eastern half of
Sunset Cliffs Boulevard in the 1990's, a representative of the Sunset Cliffs Recreational
Council observed seepage in the sewer trench excavation. Directly after drilling and well
installation on May 16, 2006, groundwater was measured 18 feet from the ground surface
at Elevation +25 feet. On June 11, 2006, the groundwater level was measured 14 feet from
the ground surface at Elev. +29 feet. On July 8, 2006, the groundwater depth decreased
slightly by 0.1 feet. The groundwater appears to be perched on a gray cemented
sandstone bed encountered at approximately Elev. +20%2 feet.

A groundwater monitoring well (LP-3) was installed in a 31-foot boring in a paint delineated
traffic island at the intersection of Cordova Street and Sunset Cliffs Boulevard. The
monitoring well was installed at a distance of approximately 80 feet from the bluff face. The
monitoring well was installed at this location because of the seeps observed at the bluff
face above the relatively large beach in this area. The geologic observation at this boring
site indicated much thicker terrace deposits than anticipated with a thickness of 25 feet. No
groundwater was observed to be resting on the contact between the terrace deposits and
sandstone directly after drilling and well installation on May 17, 2006. In groundwater
readings taken on June 11, 2006 and July 8, 2006, no groundwater was observed in the
groundwater monitoring well. If any infiltration of water does occur through the terrace
deposits, it does not become perched on the sandstone at a depth of 25 feet or the darker
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gray, siltstone and claystone at a depth of 30 feet. The location of this monitoring well is
relatively high and the bedrock contacts may slope to the north. Any perched groundwater
may be at deeper depths or along geologic contacts likely to be sloping downward to the
north.

A groundwater monitoring well (LP-4) was installed in a 40-foot boring near the western
curb of Sunset Cliffs Boulevard just north of Monaco Street and Pump Station No. 35. The
monitoring well was installed approximately 40 feet from the bluff face. The monitoring well
was installed at this location because of the seeps observed at the bluff face and the storm
conveyance pipes running south on Monaco Street out letting in the bluff face. Directly
after drilling and well installation on May 15, 2006, no groundwater was observed to the
bottom of well at Elevation +4 feet. On June 11, 2006, the groundwater level was
measured 37 feet from the ground surface at Elev. +7 feet. On July 8, 2006, the
groundwater depth decreased slightly by 0.3 feet.

A groundwater monitoring well (HP-1) was installed in a 40-foot boring in the park area just
south of Ladera Street and east of the stairway at the south end of Linear Park. The
monitoring well was installed approximately 40 feet from the bluff face. The monitoring well
was installed at this location because of the seeps observed at the bluff face just south of
the bottom of the stairway. Directly after drilling and well installation on May 17, 2006, no
groundwater was observed to the bottom of well at Elevation +28 feet. On June 11, 2006,
the groundwater level was measured 33 feet from the ground surface at Elev. +35 feet. On
July 8, 2006, the groundwater depth increased slightly by 0.5 feet. The groundwater
appears to be perched on a dark gray siltstone bed encountered at approximately
Elevation +397: feet.

A groundwater monitoring well (HP-2) was installed in a 30-foot boring in area just down
slope of the baseball field constructed at the southern end of the Hillside Park near the top
of the coastal bluff. The monitoring well was installed approximately 300 feet from the
bottom of the bluff and approximately 40 feet from the baseball field. The monitoring well
was installed at this location because of the irrigation used for the ball field and its potential
to flow through the fill and upper terrace deposits to the sedimentary bedrock of the
Point Loma Formation. The geologic observation at this boring site indicated fill, residual
soils, and terrace deposits totaling 28 feet thick overlying siltstone of the Point Loma
Formation. No groundwater was observed to be resting on the contact between the terrace
deposits and siltstone directly after drilling and well installation on May 18, 2006. In
groundwater readings taken on June 11, 2006 and July 8, 2006, no groundwater was
observed in the groundwater monitoring well. If any infiltration of water does occur through
the terrace deposits, it does not become perched on the siltstone at a depth of 28 feet. The
bottom sand layer of the terrace deposits indicated very moist conditions but the geologic
contacts may slope downward allowing any water to flow to the face of the bluffs without
creating a perched water zone.

A groundwater monitoring well (HP-4) was installed in a 25-foot boring in an area just down
slope of the PLNU'’s ball field on Western Loop Road. The monitoring well was installed
approximately 650 feet from the ocean on the eastern side of Hillside Park. The monitoring
well was installed at this location because of the irrigation used for the athletic field and its
potential to flow through the fill and upper terrace deposits to the sedimentary bedrock of
2081-1-02LR (10/06) 8
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the Point Loma Formation. In addition, a dense growth of phreatophytic vegetation existed
directly west of the monitoring well location on the slope between the athletic field and
Western Loop Road. The geologic observation at this boring site indicated fill and residual
soils of 6 feet thick overlying siltstone and claystone of the Point Loma Formation. No
groundwater was observed to be resting on the contact between the residual soils and
siltstone directly after drilling and well installation on May 15, 2006. In groundwater
readings taken on June 11, 2006 and July 8, 2006, no groundwater was observed in the
groundwater monitoring well. If any infiltration of water does occur through the fill and
residual soils, it does not become perched on the upper siltstones of the Point Loma
Formation to a depth of 25 feet. The presence of the phreatophytic vegetation indicates
very moist conditions however the less permeable geologic contacts may slope downward
allowing any water to flow into the erosion gullies within Hillside Park without creating a
perched water zone. Seeps through the surface of the distressed pavement at this location
indicate water may likely be flowing downhill in the base course of the pavement of Western
Loop Road.

We drilled the Boring HP-3 down slope on Western Loop Road and directly after Boring
HP-4. This location was selected because it was directly down slope from the athletic field
of Point Loma Nazarene University. The conditions at HP-4 were observed to be pavement
placed directly over siltstone of Point Loma Formation. The conditions in the siltstone and
sandstone of the Point Loma Formation were similar to the previous boring but with less
moisture within the formation. Due to the unlikelihood that perched groundwater would be
encountered at this location with the observed geology and moisture characteristics of the
formation, no groundwater monitoring well was installed.

Table 1 summarizes the perched groundwater monitoring readings taken for this study

The elevations of the ground surface of each monitoring wells is based upon aerial
topographic plans provided by Dudek and Associates with contours at every foot. During
drilling, the depth of groundwater was estimated to the nearest foot. In subsequent
readings, the depth of groundwater was measured to the nearest 0.1 foot from the top of
the groundwater monitoring well. The top of the monitoring well covers should be surveyed
if readings with a greater accuracy are desired.

The elevation of the perched groundwater may fluctuate between seasons and years of
relatively wet or dry weather. We recommend the groundwater wells be monitored at least
bi-monthly by the City of San Diego prior to implementation of drainage improvements and
after implementation of drainage improvements. The groundwater monitoring wells should
be periodically maintained at the surface to prevent any leaks into the wells and should be
abandoned in accordance with the regulations of the County of San Diego, Department of
Environmental Health (Reference 8) after completion of the monitoring program.

PERMEABILITY OF SITE SOILS

The rate of flow of water through soil or bedrock is controlled by the material's permeability
in accordance with Darcy’'s Law. The average flow velocity through a material is
proportional to the hydraulic gradient by the coefficient of permeability (k) (or hydraulic
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conductivity). Water flows through soils in the interconnected voids between the soil
particles. The coefficient of permeability for soil depends on the soil type, particle size
distribution, void ratio, and homogeneity of the soil mass. In bedrock, fractures and the
connectivity of the factures can increase the permeability significantly.

A material with a high coefficient of permeability allows water to drain through it easily. In
general, clays have a low permeability coefficient with water draining through it very slowly.
Sands have a high permeability coefficient with water draining through it relatively quickly.
Intact sedimentary bedrock will have a relatively low permeability coefficient but the overall
permeability of the formation will be dependent on the amount of fractures. Typical
permeability coefficients for soil types (Reference 9) have been summarized below:

Coefficient of
Permeability — k

Soil Type (cm/sec) Drainaae Characteristic
Uniform Coarse Sand 0.4 Good
Uniform Medium Sand 0.1 Good
Clean, well graded sand and 0.01 Good
gravel
Uniform, fine sand 4x10° Good
Silty Sand 10 Good/Poor
Uniform Silt 5x10° Poor
Sandy Clay 5x10° Poor
Silty Clay 1x10® Poor/Practically Impervious
Clay 1x107 Practically impervious

The coefficient of permeability of representative soil samples of the terrace deposits of the
Bay Point Formation and sedimentary bedrock of the Point Loma Formation was estimated
by laboratory tests. The tests were performed by a constant-head method in accordance
with ASTM D 2434. Relatively undisturbed soils samples collected during the drilling
program were extruded from ring samples and placed in a constant-head permeameter and
saturated. The flow of water through the saturated samples at three constant head
conditions under laminar flow was measured to estimate the coefficient of permeability.

The coefficient of permeability for four samples of the terrace deposits ranged from 1.1 x
10* to 2.0 x 107 cm/sec. This indicates poor to practically impervious drainage
characteristics of the soils tested in the terrace deposits. The coefficient of permeability for
two samples of the sedimentary bedrock ranged from 1.3 x 10*t0 2.6 x 10 cm/sec. This
indicates poor drainage characteristics of the samples tested in the sedimentary bedrock.
The results of the permeability testing are presented in Appendix B.
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LIMITATIONS

The report, exploration logs, and other materials resulting from GPI's efforts were prepared
exclusively for use by Dudek and Associates and their consultants for their drainage study.
The report is not intended to be suitable for reuse on extensions or medifications of the
project or for use on any project other than the currently proposed development as it may
not contain sufficient or appropriate information for such uses. [f this report or portions of
this report are provided to contractors or included in specifications, it should be understood
that they are provided for information only. This report cannot be utilized by another entity
without the express written permission of GPIL. This report is an instrument of our services
and remains the property of GP!.

Soil deposits may vary in type, strength, and many other important properties between
points of exploration due to non-uniformity of the geologic formations or to man-made cut
and fill operations. While we cannot evaluate the consistency of the properties of materials
in areas not explored, the conclusions drawn in this report are based on the assumption
that the data obtained in the field and laboratory are reasonably representative of field
conditions and are conducive to interpolation and extrapolation.

Our investigation and evaluations were performed using generally accepted engineering
approaches and principles available at this time and the degree of care and skill ordinarily
exercised under similar circumstances by reputable Geotechnical Engineers practicing in
this area. No other representation, either expressed or implied, is included or intended in
our report.

Respectfully submitted,
Geotechnical Professionals Inc.
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Dudek & Associates, Inc. August 4, 2006 (Revised October 9, 2006)
Sunset Cliffs Natural Park, San Diego, California GPI Project No. 2081.1

TABLE 1

PERCHED GROUNDWATER MEASUREMENTS

Boring No./ Surface Well Measurement Perched Perched
Locati on. Elevation, Depth, Date Groundwater Groundwater
feet feet Depth, feet Elevation
LP-1 5/16/06 27 +8
Adair Parking +35 31 6/11/06 21.3 +14
7/8/06 20.6 +14
LP-2 5/16/06 18 +25
Froude Street +43 26 6/11/06 13.6 +29
7/8/06 13.7 +29
P2 e w ans mmmme S
ncountere —
Cordova Street 7/8/06 Ngt Encountered —
LP-4 5/15/06 Not Encountered
Monaco Street +44 40 6/11/06 37.2 +7
7/8/06 36.9 +7
HP-1 5/17/06 Not Encountered
Ladera Street +68 40 6/11/06 329 +35
7/8/06 33.4 +35
HP-2 5/18/06 Not Encountered
South Coastal +83 30 6/11/06 Not Encountered
Terrace 7/8/06 Not Encountered
HP-3
Western Loop +165 20 No well installed.
South
HP-4 5/15/06 Not Encountered
Western Loop +187 25 6/11/06 Not Encountered -—
North 7/8/06 Not Encountered ——
Notes:

Elevations estimated to nearest foot from topographic plan provided by Dudek & Associates (dated 11/14/06).
First groundwater measurements taken directly after drilling and installing monitoring wells to the nearest foot.
Groundwater depth measurements from elevation of well cover.

Groundwater depth to 0.1 foot during subsequent readings.

2081-1-02LR (10/06)
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Dudek & Associates, Inc. August 5, 2006 (Revised October 9, 2006)
Sunset Cliffs Natural Park, San Diego, California GPI Project No. 2018.1

i

ety 5 Y
LT g~ - _.;l

Figure 4}; - Bluff face in front of parking lot south of Adair Street. Terrace deposits

seen overlying Point Loma Formation. Terrace deposits of Bay Point Formation form
moderate slope and erodible. Minor sea cave at base in Point Loma Formation.

)

Figure 4B: MSE wall for bluff stabilization along with rip-rap at base near Adiar Street.
Terrace deposits of Bay Point Formation seen overlying Point Loma Formation.
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Dudek & Associates, Inc. August 5, 2006 (Revised October 9, 2006)
Sunset Clifts Natural Park, San Diego, California GPI Project No. 2018.1

Figure 4C: Bluff face in front of Froude Street intersection. Moderately sloping and
eroding terrace deposits of Bay Point Formation overlying sedimentary rock of Point
Loma Formation with rip-rap protecting base of bedrock.

Figure 4D: Bluff face behind beach at Cordova Street intersection. Large sand beach
and shore platform exposed. Terrace deposits of Bay Point Formation overlying
northeast dipping layers of Point Loma Formation overlying beach..
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Dudek & Associates, Inc. August 5, 2006 (Revised October 9, 2006)
Sunset Cliffs Natural Park, San Diego, California GPI Project No. 2018.1

Figure 4E: Bluff face in front of Monaco Street and north of Pump Station No. 35.
Sandstone with irregularly weathered with evidence of seepage at mid-cliff face.
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Dudek & Associates, Inc. August 5, 2006 (Revised October 9, 2006)
Sunset Cliffs Natural Park, San Diego, California GPI Project No. 2018.1

Figure 4F: Storm drain outfalls north of Pump Station 35 at Monaco Street. Sea cave
exposed at base with rip rap placed for cliff protection. Tetrace deposits of Bay Point
Formation and fill overlying Point Loma Formation just above level of outfalls.
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Dudek & Associates, Inc. August 5, 2006 (Revised October 9, 2006)
Sunset Cliffs Natural Park, San Diego, California GPI Project No. 2018.1

Figure 4G: Bluff Face just south of Ladera Street stairway. Cobble beach in area of high
wave energy. Seeps and stratification in Point Loma Formation observed to overlying
terrace deposits of Bay Point Formation.

Figure 4H: Seepage in bluff face supporting vegetation. Stratification and weathering of
Point Loma Formation with overlying terrace deposits of Bay Point Formation
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Dudek & Associates, Inc. August 5, 2006 (Revised October 9, 2006)
Sunset Cliffs Natural Park, San Diego, California GPI Project No. 2018.1

Figure 41: Bluff face just south of Ladera Street. Significant water sepage throughout
lower levels of cliff. Relatively moderately sloped terrace deposits of Bay Point
Formation overlying near vertical sedimentary bedrock of Point Loma Formation.
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w
'érj % o E e DESCRIPTION OF SUBSURFACE MATERIALS é e
-~ w
gé §§ g %E t andat  time %i
= x s location with the passage » 2 a actuat W
0— conditions a-
- 4 Pavem i
‘ Bay Point Formation (Qbp):
- SILTY SAND (SM), dark yellowish brown, moist
6.8 113 58 D 5__‘ SILTY SAND (SM), light yellowish brown, damp, dense, 30
massive
10— 25
- Point Loma Formation (Kp):
192 106 50/1" D SANDSTONE, yellow brown, moist, very dense, with
interbedded gray siltstone
16— @ 12 feet, yellow brown sandstone and gray siltstone 20
20— 15
25— @ 25 to 26 feet, gray siltstone cuttings 10
@ 27 feet, perched groundwater, fresh
mome o 90T 30 no recove 5
Total Depth of 31 feet.
No caving.
Location: Parking Lot S of Adair Street
Well Construction;
Flush Mounted Well Cover.
0-15 feet: Solid 4" PVC Casing
15-30.5 feet: Slotted 4" PVC Casing
Well Backfill:
0-3 feet: concrete
3-12 feet: bentonite chips
12-31 feet: clean sand
SAMPLE TYPES DATE DRILLED: .
Rack Core 5-16-08 su:::TJ '(E:f;:‘sor\-l;t\i?}?:l. PARK
(S] Standard Split Spoon EQéJII;E/IENT USED:
Drive S " Air Percussion
le‘,'(esﬂ,':,'ﬂe GROUNDWATER LEVEL (f): LOG OF BORING NO. LP-1

Tube Sample 27.0 FIGURE A-1



DESCRIPTION OF SUBSURFACE MATERIALS

This summary
Subsurface itions at other locations may change at
location with the passage data presented simplification of actual
cond encountered.

MO STURE
(%)

DRY DENS TY
(PCF)
SAMPLE TYPE
DEPTH
(FEET)
ELEVATION
(FEET)

urface: 6 i
Bay Point Formation (Qbp):
SILTY SAND (SM), yellowish brown, moist, fine grained 40

94/8" D
SILTY SAND (SM), light tan, dry to slightly moist, very

.. Point Loma Formation (Kp): 35
1 SANDSTONE, yellowish brown, moist, dense, some
10.0 50/5" N discoloration of terrace deposit to dark brown at contact.

30

. - 2
@ 18 feet, perched groundwater during drilling 5

50/5" N @ 20 feet, no sample recovery

@22.5 feet, cuttings become gray, cemented sandstone, 20
drill rate slowed.

Total Depth of 26 feet.
No caving.

Location: Froude Street

Well Construction:

Flush Mounted Well Cover.

0-10 feet: Solid 4" PVC Casing
10-25.5 feet: Slotted 4" PVC Casing

Well Backfili:

0-3 feet: concrete

3-8 feet: bentonite chips
8-26 feet: clean sand

SAMPLE TYPES DATE DRILLED: PROJEGT NO.: 2081.1
Rock Core e SUNSET CLIFFS NATURAL PARK
[S] Standard Split Spoon EQUIPMENT USED:

[D] Drive Sample 8" Air Percussion

Buk Sample GROUNDWATER LEVEL (f): LOG OF BORING NO. LP-2

Tube Sample 18.0 FIGURE A-2



y
2 4%
2 3
[m}
97 110
6.9 109
71 102
12.1
SAMPLE TYPES

Rock Core

[S] standard Spiit Spoon
[D] Drive Sample

Bulk Sample

Tube Sample

w
E Te DESCRIPTION OF SUBSURFACE MATERIALS é e
w w i)
T %H’v. Thi ng and at the time of drilling. E&
= s and may change at this =
P loc d is a simplification of actual !
0= 8 inches AC Pavement
Bay Point Formation (Qbp):
45 N SILTY SAND (SM), yellowish brown, very moist,
5— medium dense to dense, with trace clay. 60
10 55
85/5" n @ 10 feet, very dense
@ 12 feet, dark brown, moist
15— @ 14 feet, yellow brown 50
20 45
50/6" N - @ 20 feet, dark yellowish brown
) 40
50/3" N 5= Point Loma Formation (Kp):
INTERBEDDED SANDSTONE AND SILTSTONE,
olive gray, moist, very dense, 35
raan o S0~ INTERBEDDED SILTSTONE AND CLAYSTONE,
Total Depth of 31 feet.
No caving.
Location: Cordova Street
Well Construction:
Flush Mounted Well Cover.
0-15 feet: Salid 4" PVC Casing
15-30.5 feet: Slotted 4" PVC Casing
Well Backfill:
0-3 feet: concrete
3-14 feet: bentonite chips
14-31 feet: clean sand
DA;E?_OR;LLE& PROJECT NO.: 2081.1
EQUIPMENT USED: SUNSET CLIFFS NATURAL PARK
8" Air Rotary
GROUNDWATER LEVEL (ft): LOG OF BORING NO. LP-3

Not Encountered

FIGURE A-3



> L
g é - % T~ DESCRIPTION OF SUBSURFACE MATERIALS é o
Ge o w & o i <i
og g Wp only at . me of drilling. L
Q z = o= at other locations at this o
fat & passage of . datapresented a of actual
conditions encountered.
Fill (Af):
J SANDY SILT (ML), brown, slightly moist, with claystone
7 ents 80
Z Residual Soils (Qr):
154 117 28 D C mo  soft to firm
Bay Point Formation (Qbp):
CLAYEY SAND/SANDY CLAY (SC/CL), yellowish 75
1 brown, moist, very stiff, with white irreguiar caliche
masses.
117 124 29 N SILTY SAND/CLAYEY SAND (SM/SC): dark reddish 70
1 brown, moist to very moist, medium dense
65
7.9 121 47 D SILTY SAND(SM), yellowish brown, moist, dense,
_clay.
SAND (SP), yellowish brown, very moist, dense, fine 60
grained, with shell fragments.
. . 55
Point Loma Formation (Kp):
172 10 a7t N TSTON sli moist
Total Depth of 30 feet.
No caving.
Location: Southern Coastal Terrace
Well Construction:
Flush Mounted Well Cover.
0-15 feet: Solid 4" PVC Casing
15-29.5 feet: Slotted 4" PVC Casing
Well Backfill:
0-3 feet: concrete
3-14 feet: bentonite chips
14-30 feet: clean sand
SAMPLE TYPES DATE DRILLED:

Rock Core 515,06 - n I PROJECT NO.: 2081.1
Standard Split Spoon  EQUIPMENT USED: === = SUNSET CLIFFS NATURAL PARK
Drive Sample 8" Air Rotary
Bulk Sample GROUNDWATER LEVEL (ft): LOG OF BORING NO. HP-2

Tube Sample Not Encountered FIGURE A6



w
E ; = % 3 DESCRIPTION OF SUBSURFACE MATERIALS § o
3 Y w
= & @ § % & Thi y at the locati ng and at the time of drilling. %\E/
g % b=} = may differ at s and may change at this ©
a P loc of time. The d is a simplification of actual
0— conditions
urface: 4 inches AC Pavement
Fill (Af): 185
SILTY CLAY (CL), gray, very moist
224 94 28 n o7 Residual Soils (Qr:
= Cc to firm 180
Point Loma Formation (Kp):
10— SILTSTONE/CLAYSTONE, gray, moist, hard, highly
82/11" M fractured/disturbed, some porosity between fragments. _ |
SILTSTONE, gray and brown, slightly moist, hard, 175
fractured, with thin roots along fracture surfaces.
15—
170
19.0 so5 207
165
25— Total Depth of 25 feet.
No caving.
Location: Western Loop Road (North)
Well Construction:
Flush Mounted Well Cover.
0-10 feet: Solid 4" PVC Casing
10-24.5 feet: Slotted 4" PVC Casing
Well Backfill:
0-3 feet: concrete
3-9 feet: bentonite chips
9-25 feet: clean sand
SAMPLE TYPES DATE DRILLED:; .
Rock Gore 51506 - n I PROJECT NO.: 2081.|
Standard Split Spoon EQUIPMENT USED: === = SUNSET CLIFFS NATURAL PARK
[D] Drive Sample 8" Air Percussion
Bulk Sample GROUNDWATER LEVEL (fty: LOG OF BORING NO. HP-4

Tube Sample Not Encountered FIGURE A-8
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Dudek & Associates August 4, 2006 (Revised October 9, 2006)
Sunset Cliffs Natural Park, San Diego, California GPI Project No. 2081.1

APPENDIX B
LABORATORY TESTS

INTRODUCTION

Representative undisturbed soil samples, tube samples and bulk samples were carefully
packaged in the field and sealed to prevent moisture loss. The samples were then
transported to our Cypress office for examination and testing assignments. Laboratory tests
were performed on selected representative samples as an aid in classifying the soils and to
evaluate the physical properties of the soils affecting foundation design and construction
procedures. Detailed descriptions of the laboratory tests are presented below under the
appropriate test headings. Test results are presented in the figures that follow.

MOISTURE CONTENT AND DRY DENSITY

Moisture content and dry density were determined from a number of the ring samples from
the borings. The samples were first trimmed to obtain volume and wet weight and then
were dried in accordance with ASTM D 2216. After drying, the weight of each sample was
measured, and moisture content and dry density were calculated. Moisture content and dry
density values are presented on the boring logs in Appendix A.

PERMEABILITY

The coefficient of permeability of representative soil samples was performed by Geologic
Associates on soil samples provided by GPI. The tests were performed by a constant-head
method in accordance with ASTM D 2434. Relatively undisturbed soils samples were
extruded from ring samples and wax placed around the sample perimeter to mitigate
against side seepage. The samples were placed in a constant-head permeameter and
saturated. The flow of water through the saturated samples at three constant head
conditions under laminar flow was measured to estimate the coefficient of permeability.
The results are as follows.

BORING DE(;)TH GEOLOGIC/SOIL DESCRIPTION PERCN?ET;I'SI?YN(TCSJS o)
T
oo w Pl
N
esw i
HP-1 5 Bay Point Formation: 6.4 x 10_4

Silty Sand (SM)

2081-1-01X Revised. (8/08) B-1



Dudek & Associates Octaber 6, 2006
Sunset Cliffs Natural Park, San Diego, California GPI Project No. 2081.1

5

10.

11

12.
13.

14

It should be noted that the SCNP Master Plan shows the section of road,
which traverses through the parkland as Western Loop Road ... not
Lomaland Drive. PLNU Lomaland Drive connects with this road. This
reference is found on page 5 paragraph 2, lines 3 & 7, page 8, line 5; page 9,
line 3.

Page 2, paragraph 2, line 4, states “The majority of upland drainage at the
Hillside Park .... Is conveyed as sheet flow....” Members of the SCNPRC
believes that describing the majority of upland drainage as being conveyed
as sheet flow is in error and wonders why other features such as 24", 18", 10”
and other pipes, which end on parkland, are not mentioned as being
significant in collecting, conveying, and concentrating runoff. The Western
Loop Road carries some of this runoff to a culvert which has focused runoff.
The Western Loop Road carries some of this runoff to a culvert which has
focused runoff so as to create an unnaturally eroded deep ravine. On
page 59 of the SCNP Master Plan, this ravine is described as “approximately
30 feet deep and 40 feet wide, divides the Hillside Park and breaks the
continuity of the Park ..." Some of the other eroded gullies are also either
formed or exacerbated by concentrated upland runoff. Some of this erosion
is threatening the sludge line in the area to the west of the Young Hall
Parking Lot. Concentrated runoff seems to be significantly contributing to cliff
retreat at various locations.

Page 4, paragraph 2, line 6. Athletic field should be singular. Additional
graded areas include the Western Loop Road, construction of PLNU's
sewage infrastructure, creation of the Theosophist’s dump site and garden
areas, and construction of the City’s high pressure sludge line.

Page 4, paragraph 3, line 5. Sunset Cliffs Boulevard

Page 4, paragraph 4. Itis our understanding that subterranean seepage and
piping are also major sources of erosion and retreat of the bluffs. Pat Abbott,
San Diego State University professor who has been studying this for many
years, is one of the experts advocating that piping is a primary cause of the
development of sea caves and other erosional features involving the cliffs.

Page 5, line 6. This is called Garbage Beach ... not Abs.

Page 5, 3" paragraph, 1% line: Not along “eastern boundary ...” Note map of
park boundary.

Page 5, first paragraph after “Geological Units” does not contain a sentence.

Last paragraph, 1% line: We are not sure there is any “western bike lane”.
Should it be called something else?

Page 8, 3™ paragraph, lines 2&3: “... upper athletic field on Lomaland Drive
seems a poor reference. Probably this refers to PLNU’s ball field which
would be better referred to as such. Note that they have two ball fields so it
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should be explicit. Inline 3, the well was not installed on the “eastern limits of
the Hillside Park”. See park boundary.

15. Page 9, penultimate paragraph, last line. “increases” should be singular.

16. Page 11, last of 1% paragraph. It sounds like the City cannot use the
collected data. What is really intended here?

17. References: Should there be any reference to Pat Abbott's book? We
recognize you are not providing an exhaustive bibliography and that the book
would be useful only as providing an overview of conditions.

18. Table 1, Perched Groundwater Measurements, discusses HP-Lower Ballfield
measurements. Since this test well could not be drilled near the cliffs off the
NW corner of the ballfield, where significant erosion is occurring along the
cliffs, we question whether this well totally addresses the ballfield issues.
Naming this boring location something else would be preferred. Perhaps
South Coastal Terrace would be appropriate. Also note that “Lomaland
South” and Lomaland North should more accurately be named Western Loop
Road North and Western Loop Road South since both are within the park
boundaries.

19. Page 5, paragraph 2, line 6. Please place a period after field and omit
“constructed for the college” which is both inaccurate and irrelevant for the
purposes of this geotechnical report. The SCNP Master Plan calls for
stopping the irrigation of the field , re-contouring the area, re-vegetating with
native habitat, and building a trail and viewing area to provide increased
access to the southern portion of the park.

We have incorporated the comments as suggested into a revised report with the exception
of Comment No. 6. We have incorporated the portion of Comment No. 6 describing the
upland drainage being conveyed by storm drain pipes as well as sheet flow. The
conclusions drawn in Comment No. 6 are outside the scope of the geotechnical data report.
Without other published references to attribute the comments concerning eroded gullies
being exacerbated by concentrated upland runoff, erosion threatening the sludge line, or
concentrated runoff significantly contributing to cliff retreat, it is not appropriate for GPI to
state those conclusions even though they appear to be based on sound evidence. It is
more appropriate for Dudek and Associates to access these factors in their drainage study
as they relate to erosion and cliff retreat.

The limitation discussed in Comment 16 is not intended to preclude the City of San Diego
using the data in this report for drainage studies at Sunset Cliffs Natural Park. We have
added the City of San Diego as an intended user of our report for the drainage studies.
The purpose of this paragraph is to preclude the City, Dudek or other consultants from
using the data in this report for other uses such as design of structures or uses unrelated to
the drainage study.

2081-1-03L.doc (10/06) 3



October 6, 2006

Dudek & Associates
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We trust this information satisfies your current needs. Please do not hesitate to call if you
have any questions on the contents of this report.

Sincerely,
Geotech Is Inc.
A

@

(u-'3 No. GE 2529 m

[ Exp. 6/30/07 .Ig
Donald A. Cords, * *
Associate
DC:sph 0 - 2006
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I. HYDROLOGY AND HYDRAULIC ANALYSIS

Hydrology and Hydraulics are the primary analytical components of a Drainage Study. The
Hydrology component recognizes the various factors that contribute to movement of water.
On a Drainage Study, these typically constitute elements and characteristics of geographical,
geological and climatic features such as physical terrain, soil and vegetation types and rainfall
intensities and frequencies. Hydraulics, on the other hand, deals with the mechanics of
movement of water, identifies the means and methods of transportation of the discharge, and
quantifies the physical attributes of the transportation process.

2. PURPOSE OF HYDROLOGY ANALYSIS

The Sunset Cliffs Natural Park Hydrology Analysis (Analysis) is an integral component of the
Sunset Cliffs Natural Park Drainage Study (Study) conducted by Dudek on behalf of the City of
San Diego Department of Parks and Recreation. The purpose of the Analysis is to identify the
drainage basins both within and up stream of the Sunset Cliffs Natural Park (Park), establish
drainage patterns, determine slopes of terrain and streams, and estimate runoff based on
various storm frequencies.

Sunset Cliffs Natural Park is located along the Pacific Ocean on the Western portion of the
Point Loma peninsula in the City of San Diego. The park consists of a linear park along Sunset
Cliffs Boulevard and a hillside park located South of Ladera Street and West of Point Loma
Nazarene Collage. The Park's South boundary is the Point Loma Ecological Reserve in the
Navy property.

The Sunset Cliffs Natural Park’s tributary drainage basins begin at the top of the ridge of the
Point Loma peninsula and terminate at the Pacific Ocean to the West. A significant part of the
drainage basin lies upstream of the park and is extensively developed. The land development
upstream of the linear park segment is primarily single family dwelling units while the land
development upstream of the hillside park is the Point Loma Nazarene University. See Figures
I and 2 for drainage basin maps. The basin delineation was based primarily on a 1"=200' scale
contour map but adjustments were made to accommodate roads, alleys and other manmade
objects not clearly shown on the contour map. In some instances the delineation line was
centered along rooflines.

The following sections discuss the methodology used for analysis and calculations, and
separately identify and characterize the sub-basins within the linear park and the hillside park.

2.1 HYDROLOGY METHODOLOGY

Rational and Modified Rational Methods as defined in the San Diego County Hydrology Manual,
2003 edition, (Manual), are utilized to determine discharge from the site under existing
conditions. Since the size of the drainage basin is less than one square mile, use of the Rational
Method is recommended. Furthermore, all additional data is extracted from equations, tables,
Figures and Nomographs provided within the Manual.
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2.1.1 Rational Method

The Rational Method (RM) formula estimates the peak rate of runoff at any location in a
watershed as a function of the drainage area (A), runoff coefficient (C), and rainfall intensity (1)
for a duration equal to the time of concentration (T.), which is the time required for water to
flow from the most remote point of the basin to the location being analyzed. The RM formula
is expressed as follows:

Q=CIA

Where:

Q = peak discharge, in cubic feet per second (cfs)

C = runoff coefficient, proportion of the rainfall that runs off the surface (no units)

I = average rainfall intensity for a duration equal to the T, for the area, in inches
per hour, for a selected storm frequency

A = drainage area contributing to the design location, in acres

The runoff coefficient, C, is based on land use and soil type. Soil type and runoff coefficients
were selected from the soil type map and runoff coefficient tables provided in the manual. The
source of the runoff coefficient, C, is in Table 3.] of the Manual. In cases where the soil type
map indicates a basin with mixed soil types, the two corresponding C values were averaged for
calculation. Furthermore, since the C values presented in the Table 3.3 do not take into
account the effects of steep slopes, which increase the runoff, the C values for the hillside park
were averaged with the C values representing the Low Density Residential area C values. The
resultant data yields slightly larger yet reasonable runoff values. See Appendix for the C value
table.

The soil type for the project site is a mixture of “B” and “C” where the higher elevations
consist of less permeable soil type “C” and the lower elevations consist of soil type “B”.

The intensity was calculated using the following equation:

| =7.44 P, D%

Where:
P, = adjusted 6-hour storm rainfall amount in inches
D = duration in minutes (use T,)

The Intensity-Duration Design Chart and the equation are for the 6-hour storm rainfall amount.
In general, Pe for the selected frequency should be between 45% and 65% of P24 for the selected
frequency. If Pe is not within 45% to 65% of P24, Ps should be increased or decreased as
necessary to meet this criterion. The isopluvial lines are based on precipitation gauge data.

Ps and P24 can be read from the isopluvial maps provided in Appendix.
For the RM, the T. at any point within the drainage area is given by:
T =T, +T,

The Time of Concentration is the time required for runoff to flow from the most remote part
of the drainage area to the point of convergence. The T_ is composed of two components:
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initial time of concentration (T,) and travel time (T,). The T, is the time required for runoff to
travel across the surface of the most remote subarea in the study, or “initial subarea.” The T,is
the time required for the runoff to flow in a watercourse (e.g., swale, channel, gutter, pipe) or
series of watercourses from the initial subarea to the point of interest.

2.1.2 Modified Rational Method

The Modified Rational Method (MRM) shall be used to determine the combined flows at a given
junction when two or more independent drainage basins converge at the junction. The method
calculates the peak flow Q at the junction when T, I< T, 2

QTI=QI+ (Tc I/ T, 2)*Q2
QT2=Q2+ (12/11)*Ql

Where:

QT and QT2 =Discharge rate at the junction, in cfs

QI and Q2 = Discharge rate at tributary area | and 2, in cfs

T.l and T.2=Time of concentration at tributary area | and 2, in minutes
[l and 12 = Intensity at tributary area | and 2, in inches/hour

Select the larger Q as peak flow at the junction

New Intensity:
I=Q/ (CA)

New Time of concentration:
T, = (7.44*P6/I)"1.55

2.1.3 Rainfall Frequencies

The scope of work for the Study identified storm frequencies to be used for this Analysis as |,
5, 10 and 50 year storm events. Rainfall data, Ps and P24, were extrapolated from the isopluvial
maps included in the San Diego County Hydrology Manual for each of the storm frequencies.
Due to the limitations of the isopluvial maps, the extrapolated data are at best approximations.
The data are summarized in the Table 1.

Table |
P6 P24
Storm Frequency (inch) (inch)
| year 1.00 1.60
5 year 1.30 2.10
10 year 1.50 2.80
50 year 1.90 3.30

3. BASIN HYDROLOGY

The basin analysis will be performed under two separate sections; the Linear Park and the
Hillside Park. Each section shall identify the characteristics of the terrain, determine time of
travel for storm water runoff to travel from the furthest point of the basin to the discharge
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point, and in subsections, will delineate the boundaries of each basin and subbasin. Since the T,
for developed areas were based on the velocity of the flows conveyed via closed conduits such
as pipes and culverts, and open conduits such as open channels and gutters, the process to
determine storm water runoff became iterative. This process is outlined as follows:

I. Using Figure 2-2 of the San Diego County Drainage Design Manual (Design Manual); “6-
inch Gutter and Roadway Discharge-Velocity Chart”, a gutter flow was assumed for a
given basin using the average slope of the basin.

2. Based on the assumed flow and the basin slope, a flow velocity was interpolated from
Figure 2-2.

The velocity was used to calculate T, along the gutter and the T for the basin.

4. The T, was used to calculate rainfall intensity and runoff using the rational method. The
runoff calculated by using the rational method was compared with the assumed gutter
flow.

5. The process was repeated until the assumed gutter flow rate and the calculated runoff
rate converge within 0.5 cfs.

Though the above analysis includes some hydraulic analysis of the basin, a more complete
hydraulic analysis including the effects of existing curb inlets within subbasins will be covered in
Section 4. Only the individual basin/sub-basin runoff data shall be presented in this section.

3.1 LINEAR PARK BASIN DATA

The runoff from drainage tributaries which impacts the Linear Park section originates at the top
of the Point Loma Peninsula. The terrain is steep East to West and relatively flat in the North
to South direction. Currently most of the runoff is conveyed to the ultimate discharge location
via gutter flow. However, several larger drainage basins have storm drain systems to capture
runoff upstream of Sunset Cliffs Blvd. This reduces the amount of gutter flow, which in turn
reduces or prevents overwhelming the inlet structures downstream and reduces overtopping
the West curb of Sunset Cliffs Blvd.

The Linear Park has a 242 acre upstream tributary area and can be delineated to six major
basins. Four of these basins are further separated to smaller subbasins based upon delineation
using contours, roads, curbs and the presence of storm drain structures. The following is a
general description of each basin and Table 2 summarizes the basin data.

3.1.1 Basin X

The Northernmost basin, generally bounded by Sunset Cliffs Boulevard, Osprey Street, the
ridgeline and the centerline of Point Loma Avenue, is composed primarily of areas external to
the Park and drains to a location outside of park boundary. The actual Northern boundary of
the basin extends North of Coronado Avenue, however only the area South of Point Loma
Avenue has any impact upon the vicinity of the Park. Basin X, which is fully developed, is
composed of nine subbasins. Basin X9, the upper most basin, is bounded by La Paloma Street
to the South, Trieste Drive to the West, the ridge line to the East and Point Loma Avenue to
the North. The storm water runoff flows North to Point Loma Avenue, drains West toward
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Froude Street and discharges to a curb inlet West of Froude Street. The bypass discharges to
Basins X3 and X6. Basin X8 is located South and West of Basin X9 and is generally bounded by
Froude Street, Granger Street and Devonshire Drive. Storm water runoff flows to Tivoli
Street and drains West to two curb inlets. Bypass flow discharges to Basin X5. Basin X7 is
bounded by Basin X8, Osprey Street and Devonshire Drive, and the runoff drains Northeast
between the curbs of Granger Street to two curb inlets. The bypass discharges to Basin X5.
Basin X6 is bounded by Basin X8, Ebers Street and Point Loma Avenue, and the runoff drains
West along Adair Street to a curb inlet. The bypass flow discharges to Basin X3. Basin X5 is
bounded by Basins X7, X8, Adair Street, Osprey Street and the alley West of Devonshire
Drive, and the runoff drains North along Devonshire Drive toward Adair Street to a curb inlet.
The bypass flow discharges to Basin X2. Basin X4, bounded by Osprey Street, Sunset Cliffs
Boulevard and the alley West of Devonshire Drive, is the only part of Basin X that directly
impacts the Park and drains North along Sunset Cliffs Boulevard to a curb inlet located South of
Adair Street. Bypass from Basin A discharges to Basin X4. Basin X3, bounded by Basins X5,
X6, Ebers Street and Point Loma Avenue, is a small basin which drains along Ebers Street to
Adair Street where the runoff enters a curb inlet. The bypass flow discharges to Basin X2.
Basin X2, bounded by Basins X4, X5, Sunset Cliffs Boulevard, Point Loma Avenue and Adair
Street, drains along Adair street to a curb inlet. The bypass flow discharges to Basin X1. Basin
XI, bounded by Basins X2, X3, X5 and Point Loma Avenue, drains to a curb inlet at a sag
location at the Southeast corner of the intersection of Sunset Cliffs Boulevard and Point Loma
Avenue. The runoff from the entire Basin X which does not get intercepted into curb inlets
along the way converges at this location outside of the park boundary.

3.1.2 Basin A

The basin, located South of Basin X, generally bounded by Sunset Cliffs Boulevard, Osprey
Street and Novara Street is a fully developed basin. Runoff flows in a Northwest direction,
eventually draining to the Northwest corner of the basin at the intersection of Sunset Cliffs
Boulevard and Osprey Street.

3.1.3 Basin B

The basin located South of Basin A consists of six individual subbasins. Basin B3, the largest of
the subbasins, is bounded by Novara Street, Moana Drive, and Piedmont Drive. Storm water
runoff flows in a Southwest direction to the intersection of Hill Street and Devonshire Drive.
Basin B4, South of B3 and roughly bounded by Piedmont Drive and Hill Street, drains runoff in a
Southwest direction to a similar point at the intersection of Hill Street and Novara Street.
Southeast of Basin B4 is Basin B6. Runoff flows West down Hill Street and drains near the
corner of Hill Street and Amiford Drive. Basin B5, the smallest of the subbasins, is situated
downstream from the Western corner of Basin B6. Drainage flows in a Northwest direction
toward the intersection of Hill Street and Moana Drive. All four of these drainage basins drain
into Basin B2. Basin B2 is located West of these basins and bounded by Marseilles Street to the
South and Cordova Street to the West. Drainage flows West down both Hill Street and
Marseilles Street to a point at the intersection of Hill Street and Cordova Street. Basin Bl is
located to the West of Basin B2 and is bounded to the East by Cordova Street and to the West
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by the Pacific Ocean. Runoff flows from East to West to an outlet into the ocean near the
intersection of Hill Street and Sunset Cliffs Boulevard.

3.1.4 Basin C

Basin C is located South of Basin B and consists of four subbasins. Basin C4 is the largest of the
four subbasins and stretches South down Amiford Drive, West down Monaco Street, and
includes a small open-space area Southeast of the intersection of Amiford Drive and Monaco
Street. Runoff generally flows in a Northeast direction toward the intersection of Monaco
Street and Cordova Street. To the Southeast is Basin C3, an area bounded to the West by
Cordova Street, to the East by Amiford Drive, to the North by Monaco Street, and to the
South by Carmelo Street. In this basin, runoff flows West down Algeciras Street and then
North down Cordova Street until it eventually drains at the intersection of Cordova Street and
Monaco Street. Basin Cl is the smallest of the subbasins and is found between the Pacific
Ocean to the West and Cordova Street to the East, and between Hill Street to the North and
Monaco Street to the South. Runoff flows directly West down Monaco Street to a point in the
ocean near the intersection of Sunset Cliffs Boulevard and Monaco Street. The rectangular-
shaped Basin C2 is located directly South of Basin Cl. Basin C2 is bordered by the Pacific
Ocean to the West, Cordova Street to the East, and stretches North from Carmelo Street to
Brindisi Street. Runoff flows approximately North down Sunset Cliffs Boulevard toward Basin
Cl.

3.1.5 Basin D

Basin D is composed of two subbasins, Basin DI and Basin D2. The larger of the two, Basin
D2, is located East of Basin DI and is bounded to the East by Amiford Drive and to the
Southwest by Lomaland Drive. Runoff flows West and then Southwest to a large storm drain
cleanout located in a depressed lot near the corner of Amiford Drive and Stafford Place. The
flow is routed via a storm drain culvert under Basin E and discharged to a shared driveway
fronting Cornish Drive. Basin DI is bounded to the West by the Pacific Ocean, to the South by
Casitas Street, to the North by Carmelo Street, and to the East by Amiford Drive. Runoff
drains West toward a point in the ocean near the corner of Carmelo Street and Sunset Cliffs
Boulevard.

3.1.6 Basin E

Basin E stretches from Stafford Place in the East to the Pacific Ocean in the West; it is bounded
to the North by Casitas Street and to the South by Ladera Street. Drainage runoff generally
flows from East to West. Runoff travels down Casitas Street to Ladera Street, and eventually
drains to the ocean at the corner of Ladera Street and Sunset Cliffs Boulevard.
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Figure |. Drainage Basins along the Linear Park
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The Table 2 summarizes the physical data for each of the basins in the linear park. The travel
time (Tt) for each rainfall frequency differs due to the increase in gutter flow velocity as the
rate of flow and depth of flow increases. Therefore, the travel time reduces as the velocity
increases. The travel time was determined with the aid of Figure 2-2 of the San Diego County
Drainage Design Manual. The process was iterative until the changes of velocity, based on the
fixed slope and the previously calculated flow rate effectively stop changing the calculated flow
rate. The number following Tt- refers to the storm event frequency.

Table 2
Area Elev |
Acres

Xl 3.70 36.7 25.0 B 0.45 13.61 13.43 13.37 13.09
X2 2.25 34.2 28.5 B 0.45 13.71 13.71 13.71 13.44
X3 2.60 72.0 36.0 B 0.45 9.90 9.77 9.71 9.65
X4 5.72 42.5 320 C 0.48 21.08 18.25 17.54 17.31
X5 7.78 50.0 320 C 0.48 13.75 13.50 13.36 12.95
X6 4.60 72.0 39.0 C 0.48 7.64 7.46 7.38 7.26
X7 18.10 262.0 40.0 C 0.48 11.36 11.07 10.81 10.57
X8 37.15 300.0 36.0 C 0.48 16.79 16.49 16.20 I5.51
X9 10.07 280.0 74.0 C 0.48 14.69 14.25 14.09 13.86
A 54.56 258.0 40.0 B&C 0.47 14.22 13.84 13.60 13.27
BI 6.48 65.0 46.0 B 0.45 19.57 19.42 19.15 19.02
B2 12.02 186.0 65.0 B 0.45 15.50 15.32 15.23 15.15
B3 47.56 314.0 90.0 C 0.48 20.81 20.24 20.11 19.62
B4 13.46 315.0 98.0 C 0.48 20.30 20.06 19.84 19.63
B5 3.09 250.0 228.0 B 0.45 12.15 11.98 11.90 11.68
B6 20.44 311.0 180.0 C 0.48 16.67 16.26 16.07 15.69
Cl 6.22 80.0 42.0 B 0.45 17.60 17.29 17.14 17.07
C2 3.34 82.0 46.0 B 0.45 17.85 17.85 17.82 17.78
C3 17.52 205.5 70.5 B&C 0.47 15.32 15.25 14.99 14.71
C4 18.62 313.0 76.0 C 0.48 15.72 15.52 15.44 15.33
DI 10.44 207.5 59.0 B&C 0.47 14.98 14.84 14.72 14.56
D2 17.80 331.0 206.0 C 0.48 12.43 12.18 12.06 12.05

E 12.91 285.0 65.0 B&C 0.47 15.55 15.43 15.38 15.27

3.2 HiLLSIDE PARK BASIN DATA

The runoff from drainage tributaries which impacts the Hillside Park section also originates
along the ridgeline of the Point Loma Peninsula. The terrain is steep East to West and relatively
flat in the North — South direction. The hillside park can be identified as being fully developed
to the East of the Lomaland Drive/Western Loop road and minimally developed to the West of
the road. Currently, a significant portion of the runoff entering the Hillside Park originates
within the Point Loma Nazarene University (University) grounds. The University has installed
an extensive storm drain system upstream of the park, especially within the athletic fields and
some parking areas. The flows captured within the fields are discharged at several locations
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upstream of the Hillside Park with the intention of routing the flow to the 24-inch concrete
pipe located beneath the existing Arizona crossing. In general, the basins located to Northeast
and Southeast of the Arizona crossing drain toward the crossing along the roadway.

The Hillside Park has a 95 acre upstream tributary area and shall be delineated to thirteen
basins. The area could be delineated into several dozen basins, however since they all converge
within several major points of discharge, more basins will not yield more useful data. Two of
these basins are further separated to smaller sub-basins to facilitate drainage boundaries and
differing slope characteristics. The following is a general description of each basin and Table 3
summarizes the basin data.

3.2.1 Basin F

Basin F is located directly South of Ladera Street and is the Northernmost part of the Hillside
Park. Drainage runoff flows West through the center of the basin toward the Pacific Ocean,
from its Eastern corner to a point on the coast approximately 360 feet South-southeast from
the corner of Ladera Street and Sunset Cliffs Boulevard.

3.2.2 Basin G

Basin G is found South of Basin F, Basin E (Linear Park), and Basin D2. Drainage flows
Southwest through the center of the basin from Lomaland Drive in the East to the Pacific
Ocean in the West. The runoff is discharged at a point on the coast approximately 515 feet
South-southeast from the corner of Ladera Street and Sunset Cliffs Boulevard.

3.2.3 Basin H

The smallest drainage basin of the entire system, Basin H, is located South of the Westernmost
portion of Basin G. The small basin is roughly shaped like a triangle, and is bounded to the
West by the Pacific Ocean and to the East by lower parking lot. Runoff travels West through
the center of the basin and eventually drains at a point on the coast approximately 640 feet
South-southeast from the corner of Ladera Street and Sunset Cliffs Boulevard.

3.2.4 Basin |

Basin |, another of the smaller drainage basins, is situated directly South of Basin G. The runoff
flows through the center of the drainage area, from the eastern corner of the basin to a point
on the coast approximately 760 feet South-southeast from the corner of Ladera Street and
Sunset Cliffs Boulevard.
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Figure 2. Drainage Basins along the Hillside Park
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3.2.5 Basin J

Basin ] is located South of, and adjacent to, Basin I. Basin ] is larger than Basin |, although
shaped similarly. It is bounded at its East by Lomaland Drive. The drainage line runs Southwest
through the center of the basin, from the eastern corner to a point on the coast approximately
925 feet South-southeast from the corner of Ladera Street and Sunset Cliffs Boulevard.

3.2.6 Basin K

Basin K is located South of, and adjacent to, Basin J. It is bounded on the East by Lomaland
Drive/Western Loop Road. Drainage runoff travels Southwest to its discharge point on the
coast approximately 1,075 feet South-southeast from the corner of Ladera Street and Sunset
Cliffs Boulevard.

3.2.7 Basin L

Basin L is located South of, and adjacent to, Basin K. It is bordered by Western Loop Road to
the East, and the Pacific Ocean to the West. Runoff flows Southwest along the Northern
portion of the basin, from the Northeast corner of the basin to a point on the coast
approximately 1,235 feet South-southeast from the corner of Ladera Street and Sunset Cliffs
Boulevard.

3.2.8 Basin M

Similar to the drainage basins of the Linear Park, Basin M consists of two subbasins. Basin M| is
the second smallest drainage basin in the entire drainage system. Runoff flows Northwest,
down a ravine between two steep cliffs, toward the Pacific Ocean. Drainage discharges at a
point on the coast approximately 1,300 feet South-southeast from the corner of Ladera Street
and Sunset Cliffs Boulevard. In contrast, Basin M2 is one of the largest drainage basins in the
drainage system. Basin M2 is bounded primarily by Lomaland Drive/ Western Loop Road to
the West and Pepper Tree Lane to the East. Runoff flows along the Northern basin boundary
and along the Southern portion of the basin, along Lomaland Drive South of Point Loma
Nazarene College. Runoff discharges at a point in the Southwest corner of the drainage basin,
near the entrance to a baseball field parking lot. The runoff flows into the Basin M| via a small
diameter (24-inch) pipe and an Arizona crossing.

3.2.9 Basin N

Basin N is located South of Basin MI, and is bounded to the West by cliffs overlooking the
Pacific Ocean. The majority of this basin is designated as a baseball field. Drainage runoff flows
along the Southern portion of the basin, to where it drains at a point on the coast
approximately 1,685 feet South from the corner of Ladera Street and Sunset Cliffs Boulevard.

3.2.10 BasinO

Basin O is a rectangle-shaped drainage basin located South of Basin N. It is bounded to the
West by cliffs overlooking the Pacific Ocean and to the East by Lomaland Drive/ Western Loop
Road. Drainage runoff flows West through the center of the basin and drains at a point on the
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coast approximately 1,950 feet South-southeast from the corner of Ladera Street and Sunset
Cliffs Boulevard.

3.2.11 Basin P

Basin P is situated South of Basin O. Like Basin O, it is bounded by cliffs overlooking the Pacific
Ocean to the West and by Lomaland Drive to the East. A parking lot consumes a large portion
of the basin. Runoff flows from the Northeast corner of the basin, over the parking lot
structure, and then Northwest to a point on the coast approximately 2,125 feet South-
southeast from the corner of Ladera Street and Sunset Cliffs Boulevard.

3.2.12 BasinQ

Basin Q is located South of the Southwest corner of Basin M2. Lomaland Drive forms the
Western and Southern boundaries of the basin. Runoff flows toward the West, and primarily
travels down Lomaland Drive. Drainage discharges at a point in the Northwest corner of the
drainage basin, near the entrance to a baseball field parking lot.

3.2.13 BasinR

Basin R consists of two subbasins; Basin RI and Basin R2. Basin R2 is the larger drainage basin
of the two. Runoff flows Southwest, following a steep hill from the Northeast corner of the
basin toward the Pacific Ocean. The runoff drains directly into Basin RI at a point near the
Southernmost loop of Lomaland Drive. Basin R1 is bounded by the Pacific Ocean to the West.
Runoff flows Northwest along the Southern portion of the basin, along a steep hill. Runoff
discharges at a point on the coast approximately 2,240 feet South-southeast from the corner of
Ladera Street and Sunset Cliffs Boulevard.

Table 3 summarizes the physical data for each of the basins in the Hillside Park. The travel
time for each rainfall frequency remains the same due to the terrain being primarily natural and
none to minimal gutter flow.
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Table 3
Area High Elev Low Elev Soils Tt
Basin Acres ft ft Group C min
F 3.68 180.0 46.0 B 0.29 22.22
G 6.65 317.0 50.0 B&C 0.31 37.32
H 0.71 96.0 50.0 B 0.29 12.35
I 2.02 280.0 78.0 B&C 0.31 25.83
J 6.77 310.5 48.0 B&C 0.31 29.4
K 3.56 229.0 48.0 B 0.25 24.56
L 4.16 195.5 50.0 B 0.25 24.16
MI 1.79 128.0 38.0 B 0.25 23.57
M2 38.86 347.0 134.0 B&C 0.47 9.065
N 2.53 123.0 26.0 B 0.32 20.38
O 3.96 144.0 25.0 B 0.32 21.69
P 3.23 140.0 32.0 B 0.32 27.48
Q 4.87 284.5 144.0 B&C 0.34 8.975
RI 5.72 179.0 16.0 B 0.25 25.11
R2 6.66 353.0 179.0 C 0.29 24.67

3.3 RUNOFF DATA

Storm water runoff data was calculated for each of the drainage basins using the Rational
Method. Modified rational method was used for basins with several sub-basins. It was assumed
that existing curb inlets functioned as designed and inflow volume rate and shall be subtracted
from the calculated rate during the hydraulic analysis as bypass rate to the down stream
junction. The travel time determined for each of the developed basins reflects the assumption
that the initial stream/gutter flow development will take place within each lot and assumed a
one (1) percent slope around the buildings. The distance for the initial time of concentration
was measured from the topography, (for accuracy), and the travel time after the initial time of
concentration was based on the gutter flow charts provided in the Design Manual.

The runoff rates determined by this method were much greater than by using the overland flow
method used for natural basins, however, the use here is justifiable since paved surfaces have
less resistance and therefore transport runoff at much higher velocities, The greater velocities
reduce travel time and leads to quicker peak times and higher flows. Table 4 summarizes the
developed data.
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Table 4
I Year Storm 5 Year Storm 10 Year Storm 50 Year Storm
I Q I Q I Q 1 Q
Basin in/hr cfs in/hr cfs in/hr cfs in/hr cfs

Xl 1.38 2.30 1.81 3.02 2.10 3.49 2.69 4.48
X2 1.37 1.39 1.79 1.81 2.06 2.09 2.65 2.68
X3 1.70 1.98 222 2.60 2.58 3.0l 3.27 3.83
X4 1.04 2.86 1.49 4.08 1.76 4.83 2.25 6.17
X5 1.37 5.12 1.80 6.74 2.10 7.83 2.71 10.12
X6 2.00 443 2.65 5.85 3.07 6.79 3.93 8.69
X7 1.55 13.48 2.05 17.81 2.40 20.88 3.09 26.83
X8 1.21 21.51 1.59 28.29 1.85 33.01 241 43.01
X9 1.31 6.35 1.74 8.42 2.03 9.79 2.59 12.53
A 1.34 34.42 1.78 45.54 2.07 53.14 2.67 68.40
Bl 1.09 3.18 1.43 4.16 1.66 4.84 2.11 6.16
B2 1.27 6.87 1.66 9.00 1.93 10.42 2.45 13.25
B3 1.05 23.97 1.39 31.73 1.6l 36.76 2.07 47.32
B4 1.07 6.90 1.40 9.04 1.62 10.50 2.07 13.39
B5 1.49 2.07 1.95 2.71 2.26 3.14 2.90 4.03
B6 1.21 11.88 1.60 15.70 1.86 18.26 2.39 23.48
Cl 1.17 3.27 1.54 431 1.79 5.00 227 6.34
C2 .16 1.74 .51 2.26 1.74 261 2.21 3.31
C3 1.28 10.54 1.67 13.74 1.95 16.03 2.50 20.55
C4 1.26 11.25 1.65 14.75 191 17.07 2.43 21.72
DI 1.30 6.37 1.70 833 1.97 9.67 251 12.33
D2 1.46 12.51 1.93 16.48 2.24 19.14 2.84 24.26
E 1.27 7.69 1.66 10.04 191 11.62 2.44 14.78
F 1.01 1.08 1.31 1.40 1.51 1.61 1.91 2.04
G 0.72 1.49 0.94 1.93 1.08 2.23 1.37 2.82
H 1.47 0.30 191 0.39 221 0.45 2.79 0.58
I 091 0.57 .19 0.74 1.37 0.86 1.74 1.09

J 0.84 1.76 1.09 2.29 1.26 2.64 1.60 3.35
K 0.94 0.84 1.23 1.09 1.42 1.26 1.79 1.60
L 0.95 0.99 1.24 1.29 1.43 1.49 1.81 1.88
Mi 0.97 0.43 1.26 0.56 1.45 0.65 1.84 0.82
M2 1.79 32.78 2.34 42.78 2.71 49.54 3.46 63.18
N 1.06 0.86 1.38 .12 1.60 1.29 2.02 |.64
O] 1.02 1.30 1.33 1.69 1.53 1.95 1.94 2.46
P 0.88 091 .14 1.18 1.32 1.36 1.67 1.72
Q 1.81 2.99 237 3.93 2.75 4.56 3.50 5.79
RI 0.93 1.33 .21 1.73 1.40 2.00 1.77 2.53
R2 0.94 1.82 1.22 2.36 1.41 2.73 1.79 3.45
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4. HYDRAULIC ANALYSIS

The hydraulic analysis discussion within this section shall be limited to the surface runoff and
related conveyance mechanisms. The primary flow conveyor for the majority of the basins is
surface flow, either contained within the curbs of streets or along the historical or recently
eroded streamlines. The analysis of the natural streams will be limited to identifying the
erosion potential due to flow velocities. The analysis of the existing drainage facilities will
determine the adequacy of each system, their limitations, and identify bypass flows if any exist.
Several basins that have existing storm drain pipe networks were delineated into smaller
subbasins with the points of convergence being at curb inlets, grated catch basins or a location
where the discharge will be split into two or more downstream basins. An assumption was
made that the existing drainage structures were constructed to meet the standard set forth in
the San Diego Regional Standard Drawings Manual and that the pipes are capable of carrying
the runoff captured by the curb inlets as designed. It was assumed that the carrying capacities
of existing curbs reflects the performance curves defined in Figures 2-2 and Figure 2-3 of the
Design Manual for six-inch and eight-inch curbs respectively. Unless otherwise noted, only
curbs along Sunset Cliffs Boulevard are analyzed as eight-inch high curbs.

Certain scenarios were not analyzed, such as the effect of debris or objects located in the flow
path within the gutter and the resultant routing of flow over to the sidewalk and bypassing the
inlets where the flow was intended to go.

4.1 HYDRAULIC METHODOLOGY

The methodology used to perform hydraulic calculations conforms to the guidelines and
equations provided within Chapter 2 of the Design Manual. The interception capacity of a curb
inlet installed on a sloped street was calculated by using equation 2-2.

Q/L;= 0.7(at+y) **

Where

Q = interception capacity of the curb inlet, cubic feet per second;

y = depth of flow approaching the curb inlet (ft);

a = depth of depression of curb at inlet (ft); 4.0 inches standard.

L; = length of clear opening of inlet for total interception (ft) or the actual opening in
this case.

The interception capacity of a curb inlet installed on Sag was calculated by using equation 2-8.

Q=CyLyd €?

Where

Q = inlet capacity (ft’/s);

C, = weir discharge coefficient; 3.0 per Table 2-1 of Design Manual;
L, = weir length (ft); and

d = flow depth (ft).
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The interception capacity of a grated inlet installed on Sag was calculated by using equation 2-18
to calculate the capacity of the inlet installed on the downstream end of Basin D2.

Q = CA[(gd)"

A. = (I-CHA

Where

Q = inlet capacity of the grated inlet, cubic feet per second;

C, =  orifice coefficient (C,=0.67 for U.S. Traditional Units);

g =  gravitational acceleration (ft/s?); 32.2 feet per second per second;

d = flow depth above inlet (ft);

A, =  effective (clogged) grate area square feet;

C, =  area clogging factor (C,=0.50); and

A = actual opening area of the grate inlet; A=4.7 square feet; SDRSD No.D-15

The hydraulic analysis process starts off where the hydrology analysis ended when the flow rate
for a given basin was iteratively determined. The following process was used to analyze each
basin with developed conditions;

I. Using the previously determined individual basin runoff and the street slope, a depth of
flow was estimated using the Figure 2-2 or Figure 2-3 of Design Manual. The
longitudinal slope in the immediate vicinity of the inlet was used instead of the average
basin slope.

2. Using the estimated depth of flow and the inlet physical data, the curb inlet capture
capacity was calculated by using either equation 2-2 or 2-8.

3. The captured flow rate was subtracted from the calculated runoff rate to determine if a
bypass will be added to the downstream basin.

4. Steps | through 3 were performed for every basin prior to analyzing run-on conditions.
The purpose for this is to determine if the existing curb inlet is capable of handling the
peak flow within the basin. In most cases T, for an individual basin will be smaller than
for a composition of basins in series and therefore, will have higher flow rates. If the
inlet is capable of conveying the flows generated with the basin, bypass analysis is not
needed.

5. Once it was determined that a basin receives run-on flows, a new runoff value
calculation for the combined basins was performed using the method described on the
San Diego County Hydrology Manual. The areas of all tributary basins were added to
the basin of interest and a new T, was calculated to determine new Intensity. New T,
was determined by adding the additional T, needed to get the bypass flows from each of
the upstream basin’s discharge point to the discharge point of the receiving basin. The
additional T, was based on the gutter flow velocity determined for each upstream basin.
The new T, for the composite basin shall be the longest T, calculated for each individual
flow path including the receiving basin’s T.. A new flow rate is calculated using the
combined basin size, the new T. and the resultant intensity. The capture rates
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determined earlier for each intercepting inlet within the composite basin were
subtracted from the new runoff rate to determine if any will bypass to the next
downstream basin.

6. It was assumed that the capture rate for combined basin is the same as the capture rate
determined for the individual basin. This was done to simplify the calculations instead of
having to determine a new runoff based on the depth of flow for combined area and the
new T..

7. The process was repeated for |-year, 5-year, |0-year and 50-year storm frequencies
until ultimately the runoff exits the basins.

4.2 LINEAR PARK

The tributaries analyzed under this section primarily consist of lands external to the actual
linear park. However, the potential exists that the runoff generated in these areas can cause a
great deal of erosion within the park if not properly managed. The analysis shall be performed
for all the basins to determine the effects of the existing improvements and identify
shortcomings. For each improved basin, a discharge point and characteristics shall be identified,
findings from the calculation shall be stated and the potential bypass route shall be identified.
See Tables 5 through 8 for a summary of data calculated. For each unimproved basin, the
calculated flow velocity shall be declared and the potential to cause erosion shall be discussed.

4.2.1 Basin X

Basin X is composed of nine subbasins. Subbasin X9 is the uppermost basin. The runoff
generated within the basin converges at a 20-feet long curb inlet located at the Southeast
corner of the intersection of Point Loma Avenue and Froude Street. The analysis indicates that
the inlet is capable of intercepting the runoff for the |-year storm but not the other storms.
The excess runoff and bypass flows due to blockages are routed to Basins X3 and X6. The
analysis of the contours indicated that a major part of the bypass runoff will flow to X6, while
visual observations indicated that the runoff will be equally split between the two downstream
basins. Therefore the flow is assumed to split equally between Basins X3 and Xé.

Basin X8 converges at two |5-foot long curb inlets located on either side of Tivoli Street just
East of Devonshire Drive. The analysis indicates that the existing facilities are incapable of fully
capturing the runoff from any of the storm events analyzed. In the case of a blockage and
excess flows, the runoff will bypass to Basin X5.

Basin X7 also converges at two |4-foot long curb inlets located on either side of Grainger
Street just East of Devonshire Drive. The analysis indicates that the existing facilities are
incapable of fully capturing the runoff from any of the storm events analyzed. In the case of a
blockage and excess flows, the runoff will again bypass to Basin X5.

Basin X6 converges at a |5-foot long curb inlet located on the South side of Adair Street just
East of Ebers Street. The basin receives bypass flows from X9 and the analysis indicates that
the existing facilities are incapable of fully capturing the runoff from any of the storm events
analyzed. In the case of a blockage and excess flows, the runoff will again bypass to Basin X3.
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Basin X5 converges at a 5-foot long curb inlet located on the South side of Adair Street just
West of Devonshire Drive. The basin receives bypass flows from Basins X7 and X8, and the
analysis indicates that the existing facilities are incapable of fully capturing the runoff from any of
the storm events analyzed. In the case of a blockage and excess flows, the runoff will bypass to
Basin X2.

Basin X4 converges at a |5-foot long curb inlet located on the East side of Sunset Cliffs
Boulevard just South of Adair Street. The analysis indicates that the inlets are capable of
intercepting the runoff for the I-year storm and 5-year storm but not the other storms.
However, the depth of flow for the analyzed storms ranged from four-inches to nearly eight-
inches. In the case of a blockage and excess flows, the runoff will bypass to Basin X2.

Basin X3 converges at a |5-foot long curb inlet located on the North side of Adair Street just
West of Ebers Street. The analysis indicates that the inlets are capable of intercepting the
runoff from all but the 50-year storm. In the case of a blockage and excess flows, the runoff
will bypass to Basin X2.

Basin X2 converges at a 20-foot long curb inlet located on the East side of Sunset Cliffs
Boulevard just South of Point Loma Avenue. The analysis indicates that the inlets are not
capable of intercepting the runoff from any of the storms. Furthermore, the depth of flow for
the 10-year or 50-year storm was over six-inches and the intersection will be flooded. In the
case of a blockage and excess flows, the runoff will again bypass to Basin XI. Once the
intersection is flooded the inlet capacity will nearly triple since the inlet will start to function at
Sag condition.

Basin X| converges at a 20-foot long curb inlet located on the Southside of Point Loma Avenue
just East of Sunset Cliffs Boulevard. The analysis indicates that the inlets are capable of
intercepting the runoff for the storms with excessive flooding. The depth of flow for the 50-
year storm was nearly 14 inches.

4.2.2 Basin A

The runoff from Basin A discharges through an existing |14-foot curb inlet operating as a weir at
the West side of the intersection of Sunset Cliffs Boulevard and Osprey Street. The inlet is
located at a local sag created by a cross gutter spanning from East to West. Sunset Cliffs
Boulevard itself slopes down towards the North at a near flat 0.4 percent slope. The analysis
indicates that the existing facilities are incapable of capturing the runoff from any of the storm
events analyzed. The inlet area will be inundated during all the storms with a flow depth of
over eight-inches. The excess flow will be both diverted to a down stream basin and flow over
the curb into the Linear Park. The large basin size and steep slopes contribute to large flow
rates that approach the inlet. In the case of a blockage and excess flows, the runoff will bypass
to Basin X4.

4.2.3 Basin B

Basin B is composed of six subbasins. Subbasin B6 consists of the area upstream of the Sunset
View Elementary School and the runoff is routed to two |4-foot long curb inlets located near
the school on Hill Street, which has an average street slope of 6.4-percent, and to another curb
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inlet located approximately 300 feet down stream. The analysis indicated that the inlets are not
capable of capturing the entire flows from any of the storm frequencies analyzed. The excess
runoff and bypass flows due to blockages are routed to Basin B4. The depth of flow remained
below the curb height.

Basin B5 consists of the area within the Sunset View Elementary School and the runoff is routed
to a grated inlet catch basin enclosed on three sides with an approximately six inch high berm.
The analysis indicated that the grated inlet is capable of conveying the runoffs from all the
storm frequencies analyzed. In the case of a blockage of the grate, the flow will rise above the
berm and flow onto Basin Bé.

Basin B4 runoff discharges to two |4-foot long curb inlets located along Hill Street, immediately
East of the intersection of Novara Street. The basin receives bypass flows from Basin B6 and
possibly from B5. The analysis indicates that the two inlets are not capable of intercepting the
entire runoff converging at the inlets. The excess runoff and bypass flows due to blockages are
routed to the lower portion of Basin B3.

The runoff from Basin B3 discharges to three 20-foot long curb inlets located on the East side
Novara Street and North of Hill Street, and a single 10-foot long curb inlet located on the
Northwest corner of Hill Street at the intersection with Devonshire Drive. This basin receives
bypass flows from Basins B4 and B6. The analysis indicates that the inlets are capable of
intercepting the runoff for the |-year storm but not the other storms. The excess runoff and
bypass flows due to blockages are routed to the lower portion of Basin B2.

It should be noted that the three curb inlets are not located at ideal locations to capture the
runoff from the basin. All three are installed on the East side of the Novara Street in a linear
sequence. Novara Street does not have a well defined crown and the runoff coming down
along Piedmont Drive during any significant storm event will have adequate kinetic energy to
cross the Novara Street well upstream of the three curb inlets. At least one, if not two, of the
curb inlets should have been placed on the West side of Novara Street in order to capture the
flows which are most likely to flow along the West curb. This is a qualitative judgment based
on contour data and visual analysis made during dry weather visits and, therefore, require
additional in depth analysis of the Basin B3.

Basin B2 runoff discharges to a nine-foot long curb inlet located at the Southwest corner of the
intersection of Hill Street with Cordova Street. The basin receives bypass from Basins B3, B4
and B6. Again, the analysis indicates that the inlet is capable of intercepting the runoff for the |-
year storm but not the other storms. The excess runoff and bypass flows due to blockages are
routed to the lower portion of Basin Bl.

The runoff from Basin Bl converges at a |7-feet curb inlet located on the West side of Sunset
Cliffs Boulevard at the intersection of Hill Street. The basin receives bypass flows from all the
subbasins. The analysis indicates that the curb inlet with eight-inch curb height and located at a
sag point, does not have the capacity to convey the entire flow for all the storm frequencies
analyzed even with flooding during the 50-year storm. The excessive runoff will overtop the
curb near the inlet and cause erosion within the linear park. In the case of a blockage, the
runoff will rise over the curb and flow over the cliff. The flow depths were well below curb
height for the entire Basin for other storm events.
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4.2.4 Basin C

Basin C is composed of four subbasins. Subbasin C4 is the largest and the runoff from the basin
converges at a |4-foot long curb inlet located on the South side of Monaco Street North of
Cordova Street. The runoff is conveyed between the curbs of the street and the analysis
indicates the curb inlet is not capable of capturing the entire flows from any of the storm
frequencies analyzed. The excess runoff and bypass flows due to blockages are routed to Basin
Cl. The depth of flow remained below the curb height.

Basin C3 runoff converges at a |14-foot long curb inlet located on the West side of Cordova
Street South of Monaco Street. The runoff is conveyed between the curbs of the street and
the analysis indicates the curb inlet is not capable of capturing the entire flows from any of the
storm frequencies analyzed. The excess runoff and bypass flows due to blockages are routed to
Basin Cl. The depth of flow remained below the curb height but the 50-year runoff flow depth
near the inlet, with a local slope of less than one-percent, was estimated to be 0.48 feet.

Basin C2 runs along the Sunset Cliffs Boulevard, flowing North, starting North of Carmelo
Street, for approximately 640-feet. It receives bypass flows from Basin DI. The ultimate
intended discharge point for the basin is a concrete spillway which directs flows over the cliff
onto an existing gabion slope protection device. However, most of the flow will never reach
the spillway. The West side curb along this section of Sunset Cliffs Boulevard is not built to a
standard height of six or eight inches, instead the height is about three to four inches. The
road itself has either a flat cross slope or a slight slant toward the West. As a result, the
carrying capacity of this section of the road is minimal. For the purpose of analysis, a three inch
height limitation was used to determine the curb capacity. The analysis indicates that the
capacity of the road in the vicinity is approximately 1.9 cfs for each curb. The calculated flow
for the basin and the run-on flow into the basin, range from seven cfs to 22 cfs for different
storm frequencies. Only approximately four cfs will reach the concrete spillway and the
remainder will flow over the berm and cliff along the length of the basin. The spillway has a
flow capacity of approximately 5.3 cfs and is capable of discharging the possible four cfs of
runoff. Based on the available contour data, the flows flowing along the East side of the road
will cross the street to the West side before reaching the spillway. Therefore no bypass flows
to Basin CI are expected.

Basin C| runoff converges at a |2-feet curb inlet on the West side of Sunset Cliffs Boulevard at
the intersection of Monaco Street. The basin receives bypass flows from Basins C3, C4 and
possibly C2. However, the bypass flow from C2 is expected to be negligible and will not be
considered. The analysis indicates that the curb inlet with eight inch curb height and located at
a sag point, does have the capacity to convey the entire flow for all the storm frequencies
analyzed. However, the 50-year storm runoff requires nearly eight inches of head in order to
convey the flow through the opening. It is most likely that the 100-year storm will overtop the
curb and flow directly to the sewer pump station. Since the land to the West of the curb inlet
is higher than the road and slopes upward, there will be adequate head to convey a greater
amount of flow. However, eventually it is possible for the runoff to find its way over the curb
to the Ocean via the large hole located North of the inlet. In the case of a blockage, the runoff
will rise over the curb and flow into the sewer pump station and to the ocean via the hole
located to the North.
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4.2.5 Basin D

Basin D is composed of two subbasins. Subbasin D2 conveys runoff via brow ditches, sheet
flow and open channels to a grated inlet located in a local depression with approximately five-
feet of head. The analysis indicates that the runoff will pond to an approximate height of 3.7
feet during the 50-year storm and the inlet is capable of conveying the entire flow to a 24-inch
pipe. In the case of a blockage of the grate, the flow will rise above the available five feet of
depth and flow on to the intersection of Amiford Drive and Stafford Place and into Basin E.

The flow conveyed through the pipe exits the pipe through a end/retaining wall located
between two private homes. The runoff flows down the driveway and enters Basin DI via
Cornish Drive. The runoff continues towards the West along the alley between Carmelo
Street and Casitas Street, and merges with the runoff flowing along Cordova Street. The runoff
exits the basin via a 12-foot curb inlet located on the West side of Sunset Cliffs Boulevard at
the intersection of Carmelo Street. The analysis indicates that the curb inlet, located along a
2.1-percent street slope, does not have the capacity to convey the entire flow for all the storm
frequencies analyzed. The excess flows are bypassed to Basin C2. In the case of a blockage,
additional runoff shall be routed to Basin C2.

4.2.6 Basin E

Basin E runoff discharges through an existing |4-foot curb inlet and a grated inlet operating as a
weir at the West side of the intersection of Sunset Cliffs Boulevard and Ladera Street. The
inlets are located at a sag created by the intersecting curbs on the South and West sides, and
the analysis indicates that the existing facilities are capable of capturing the approximately four
inch deep runoff flow approaching the inlets during the 50-year storm event. The West curb is
approximately eight-inches in the vicinity and extends North for approximately 30-feet. In the
case of a blockage, flow will rise over the curb and/or flow around the North end and flow over
the edge of the cliff face.
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Table 5
Drainage (0] (0]} Qi [£1)
Zone CFS CFS CFS
X1 XI thru X9 + A 146.53 30.14 57.50 1.45 8.62 19.27 0.22 0.00
X2 X2 thru X9+A 142.83 29.00 57.54 091 16.87 9.71 0.45 7.16
X3 X3+X6+X9 17.27 19.13 9.10 1.37 1.37 3.98 0.19 0.00
X4 X4+A 60.29 26.17 25.72 2.44 2.44 6.33 0.38 0.00
X5 X5+X7+X8 63.02 18.08 34.79 4.29 18.21 2.24 0.41 15.9
6
X6 X6+X9/2 9.64 18.20 5.30 2.53 253 4.68 0.25 0.00
X7 X7 18.10 11.36 13.48 13.48 13.48 9.76 0.30 3.72
X8 X8 37.15 16.79 21.51 21.51 21.51 11.32 0.36 10.2
0
X9 X9 10.07 14.69 6.35 6.35 6.35 6.81 0.29 0.00
A A 54.56 14.22 34.42 34.42 34.42 31.10 0.67 3.32
Bl B1-4+B6 99.95 25.38 43.82 2.84 5.95 18.30 0.26 0.00
B2 B2-4+B6 93.47 23.31 43.44 5.59 5.92 2.8l 0.25 3.11
B3 B3+B4+B6 81.45 22.25 39.33 22.96 25.63 25.30 0.38 0.33
B4 B4+Bé6 33.90 22.00 16.49 6.55 8.67 6.00 0.24 2.67
B5 B5 3.09 12.15 2.07 2.07 2.07 2.85 0.22 0.00
B6 B6 20.44 16.67 11.88 11.88 11.88 9.76 0.30 2.12
Cl Cl+C3+C4 42.36 23.38 19.46 2.86 14.20 14.23 0.29 0.00
C2 C2+DI1+D2 31.58 17.74 17.41 1.84 2.78 5.30 0.25 0.00
C3 C3 17.52 15.32 10.54 10.54 10.54 5.90 0.38 4.64
C4 C4 18.62 15.72 11.25 11.25 11.25 4.54 0.27 6.71
DI DI1+D2 28.25 15.90 16.81 6.22 6.22 5.28 0.40 0.94
D2 D2 17.80 12.43 12.51 12.51 12.51 12.51 0.98 0.00
E E 12.91 15.55 7.69 7.69 7.69 14.40 0.24 0.00
Qt = The total accumulative basin runoff
Qb = Basin runoff based on the new Tc
Qi = Runoff Rate at the inlet
Qby = Bypass Runoff at the inlet
Icap=Inlet Capacity
D =Depth of flow at the inlet.
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Table 6: 5-Year Storm

Drainage Area Tc Qt Qb (o]]
Zone ACRE MIN CFS CFS CFS
X1 X1 thru X9 + A 146.53 26.59 81.06 2.05 18.00 27.4 0.00 0.35
8
X2 X2 thru X9+A 142.83 25.45 81.38 1.28 27.97 12.0 15.95 0.57
2
X3 X3+X6+X9 17.27 18.57 12.07 1.81 2.33 426 0.00 0.22
X4 X4+A 60.29 23.22 36.12 3.43 3.43 8.42 0.00 0.53
X5 X5+X7+X8 63.02 17.74 4578 5.65 29.35 2.66 26.69 0.50
X6 X6+X9/2 9.64 17.58 7.04 3.36 3.88 4.80 0.00 0.26
X7 X7 18.10 11.07 17.81 17.8 17.81 10.3 7.46 0.32
| 5
X8 X8 37.15 16.49 28.29 28.2 28.29 12.0 16.23 0.39
9 6
X9 X9 10.07 14.25 8.42 8.42 8.42 7.39 1.03 0.32
A A 54.56 13.84 45.54 45.5 45.54 31.1 14.44 0.67
4 0
Bl Bl-4+Bé 99.95 19.42 57.74 3.74 19.38 19.4 0.00 0.28
2
B2 B2-4+Bé6 93.47 15.32 57.24 7.36 18.59 2.95 15.64 0.27
B3 B3+B4+Bé 81.45 21.82 51.77 30.2 37.88 26.6 11.23 0.41
3 5
B4 B4+Bé 33.90 21.58 21.70 8.62 13.97 6.32 7.65 0.26
B5 B5 3.09 11.98 2.71 2.71 2.71 3.25 0.00 0.24
B6 B6 20.44 16.26 15.70 15.7 15.70 10.3 5.35 0.32
0 5
Cl Cl+C3+C4 42.36 22.89 25.64 3.76 21.15 21.2 0.00 0.49
|
Cc2 C2+DI1+D2 31.58 17.35 22.96 2.42 5.02 5.30 0.00 0.25
C3 C3 17.52 15.25 13.74 13.7 13.74 6.28 7.46 0.41
4
C4 C4 18.62 15.52 14.75 14.7 14.75 4.82 9.92 0.29
5
DI DI+D2 28.25 15.55 22.16 8.19 8.20 5.60 2.60 0.43
D2 D2 17.80 12.18 16.48 16.4 16.48 16.4 0.00 1.70
8 8
E E 1291 15.43 10.04 10.0 10.04 15.0 0.00 0.26
4 7
Qt = The total accumulative basin runoff
Qb = Basin runoff based on the new Tc
Qi = Runoff Rate at the inlet
Qby = Bypass Runoff at the inlet
Icap=Inlet Capacity
D =Depth of flow at the inlet.
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Table 7: 10-Year Storm

Drainage (0] (0], Qi Icap
Zone CFS CFS CFS

Xl XI thru X9 + A 146.53 25.56 95.94 242 36.16 | 36.21 0.00 051
X2 X2 thru X9+A 142.83 24.42 96.44 1.52 4698 | 13.24 33.74 0.63
X3 X3+X6+X9 17.27 18.35 14.03 2.11 3.27 4.32 0.00 0.22
X4 X4+A 60.29 22.34 42.72 4.06 20.58 9.32 11.27 0.59
X5 X5+X7+X8 63.02 17.42 53.44 6.60 36.85 2.66 34.19 0.50
X6 X6+X9/2 9.64 17.34 8.20 3.92 5.03 4.98 0.05 0.28
X7 X7 18.10 10.81 20.88 20.88 20.88 | 11.07 9.81 0.35
X8 X8 37.15 16.20 33.01 33.01 33.01 12.56 20.45 041
X9 X9 10.07 14.09 9.79 9.79 9.79 7.56 2.23 0.33
A A 54.56 13.60 53.14 53.14 53.14 | 31.10 22.04 0.67
BI Bl-4+Bé 99.95 19.15 67.14 4.35 28.24 | 28.25 0.00 0.46
B2 B2-4+Bé 93.47 15.23 66.47 8.55 26.88 2.99 23.89 0.28
B3 B3+B4+Bé6 81.45 21.62 60.09 35.08 46.07 |27.74 18.33 0.43
B4 B4+B6 33.90 21.39 25.18 10.00 17.55 6.56 10.99 0.27
B5 B5 3.09 11.90 3.14 3.14 3.14 3.55 0.00 0.26
B6 B6 20.44 16.07 18.26 18.26 1826 | 10.71 7.55 0.34
Cl Cl+C3+C4 42.36 22.16 30.21 443 26.05 |26.06 0.00 0.65
C2 C2+DI+D2 31.58 17.10 26.74 2.82 6.43 6.53 0.00 0.33
C3 C3 17.52 14.99 16.03 16.03 16.03 6.54 9.49 0.43
C4 C4 18.62 15.44 17.07 17.07 17.07 4.94 12.13 0.30
DI DI1+D2 28.25 15.35 25.79 9.54 9.54 5.94 3.60 0.46
D2 D2 17.80 12.06 19.14 19.14 19.14 | 19.14 0.00 2.30
E E 1291 15.38 11.62 11.62 11.62 | 1551 0.00 0.27

Qt = The total accumulative basin runoff

Qb = Basin runoff based on the new Tc

Qi = Runoff Rate at the inlet

Qby = Bypass Runoff at the inlet

Icap=Inlet Capacity

D =Depth of flow at the inlet.

DUDEK 24



City of San Diego Park Planning and Development Division
Sunset Cliffs Natural Park Hydrology and Hydraulic Analysis

Table 8: 50-Year Storm

Drainage
Zone
X1 XI thru X9 + A 146.53 2491 123.55 3.12 66.68 67.06 0.00 .16
X2 X2 thru X9+A 142.83 23.83 124.10 1.96 77.63 14.07 |63.55 0.67
X3 X3+X6+X9 17.27 18.07 17.95 2.70 6.94 4.50 2.44 0.24
X4 X4+A 60.29 21.80 54.98 5.22 33.19 10.87 |22.32 0.69
X5 X5+X7+X8 63.02 16.64 69.74 8.6l 53.57 2.66 |[50.91 0.50
X6 X6+X9/2 9.64 17.00 10.52 5.02 7.25 5.23 2.02 0.30
X7 X7 18.10 10.57 26.83 26.83 26.83 11.81 |15.03 0.38
X8 X8 37.15 I5.51 43.01 43.01 43.01 13.07 |29.94 0.43
X9 X9 10.07 13.86 12.53 12.53 12.53 8.08 4.45 0.36
A A 54.56 13.27 68.40 68.40 68.40 31.10 |37.29 0.67
BI Bl-4+Bé 99.95 19.02 86.07 5.58 46.12 37.77 8.35 0.67
B2 B2-4+Bé 93.47 15.15 85.20 10.96 43.72 3.18 |40.55 0.30
B3 B3+B4+B6 81.45 21.24 7701 44.96 62.72 29.96 |32.76 0.47
B4 B4+B6 33.90 21.02 32.26 12.81 24.49 672 (1776 0.28
B5 B5 3.09 11.68 4.03 4.03 4.03 4.54 0.00 0.30
B6 B6 20.44 15.69 23.48 23.48 23.48 11.81 |11.68 0.38
Cl Cl+C3+C4 42.36 22.25 38.17 5.60 35.39 26.66 8.73 0.67
C2 C2+D1+D2 31.58 16.93 34.09 3.60 9.35 9.36 0.00 0.53
C3 C3 17.52 14.71 20.55 20.55 20.55 7.19 [13.36 0.48
C4 C4 18.62 15.33 21.72 21.72 21.72 529 [16.43 0.33
DI DI1+D2 28.25 15.23 32.83 12.14 12.14 6.39 5.75 0.50
D2 D2 17.80 12.05 24.26 24.26 24.26 24.26 0.00 3.69
E E 12.91 15.27 14.78 14.78 14.78 16.60 0.00 0.29

Qt = The total accumulative basin runoff

Qb = Basin runoff based on the new Tc

Qi = Runoff Rate at the inlet

Qby = Bypass Runoff at the inlet

Icap=Inlet Capacity

D =Depth of flow at the inlet.
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4.3 HILLSIDE PARK

The Hillside Park hydraulic analysis for natural basins shall be limited to the discussion of the
flow velocities and the possibilities of excessive erosion. The surface soil within the Hillside
Park is easily dislodged from the ground and at many locations does not have the protection of
plant cover and root support. Human and burrowing animal activities combined with natural
elements create a situation conducive to for surface erosion which can be easily seen. See
Table 9 for a summary of calculated data.

4.3.1 Basin F

Basin F discharges to the ocean over the cliff South of Ladera Street. Since the basin is small
and in general does not receive runoff from upstream, the runoff volumes do not converge to a
single streamline and do not have high flow velocities. As a result there is no predominantly
defined/eroded streamline. However, the land is exposed to the natural elements; the soil
cohesion is weak and is subject to erosion due to rain fall impact.

4.3.2 Basin G

Basin G begins within the University and discharges to the ocean over the cliff. The linear basin
has a defined flow line at the top for a couple hundred feet and the flow disperses. Defined
flow along the midsection of the basin only occurs where there are foot paths. However the
flow begins to concentrate near the discharge point North of the existing lower parking lot and
has caused a significant amount of erosion. The average flow velocity for the basin is low,
however the concentrated nature of the flow Northwest of the lower parking lot causes the
erosion.

4.3.3 Basin H

Basin H is a small basin located West of the lower parking lot and is used as a sample basin to
determine the runoff characteristics for many similar areas which were not analyzed. All these
areas have runoff flows which can be characterized as sheet flow and do not contain defined
flow paths. The analysis indicated that the concentrated runoff is less than 0.8 cfs per acre for
the 50-year storm. Since the actual flows are not concentrated, the flow rate over the land is
much less at any given location. It should be noted however, that this does not mean the area
is not susceptible to erosion. The soil characteristics will still lead to uniform erosion mainly
due to the rainfall impact.

4.3.4 Basin |

Basin | begins West of the University and discharges to the ocean over the cliff near Garbage
Beach. The flow path is poorly defined, similar to Basin G, and diverges and converges along its
length. The intended point of convergence is a grated inlet located at the Southwest corner of
the lower parking lot and is a part of an existing storm drain system. However, the topography
indicates that the flow will not concentrate at the grate, and observation during a storm verified
this. The drainage system discharges the flow over the cliff via a concrete brow ditch. The
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surface erosion in the area clearly shows the drainage system is not functioning as it was
designed to function.

4.3.5 Basin J

Basin | begins near the slopes North of the upper parking lot and drains over the cliffs South of
the lower parking area. The upper parking lot concentrates the flows at the South West
corner of the lot and the flow remains concentrated for a distance. The vegetation eventually
disperses the flow. The most likely way the flow is conveyed to the West is via walking paths.
A majority of the basin’s land contains good ground cover and has experienced less erosion
than other basins. However, near the cliff there is observable erosion and it was accelerated
near large rocks placed along the cliff. These rocks cause flow to be concentrated around their
contact with the ground, and successive storms erode the soil at this contact around the rock.
In time the soil support will be reduced to a point of collapse and the rock will fall/move to a
more stable location below. The process will repeat until the rock eventually finds its way to
the beach. In addition, this undercutting of the rock combined with the animal habitats and
fractured nature of the area geology may lead to subsurface piping.

4.3.6 Basin K

Basin K is quite similar to Basin J. It begins near the University, West of Western Loop Road
and flows West toward the cliffs. For the most part it has good ground cover; however, there
is evidence that the flow begins to concentrate to the South boundary immediately West of the
access road. There are several walking paths that have experienced moderate to severe
erosion in the area and some of the flow most likely goes over the South boundary to Basin L,
the badlands. Again the rocks appear to have accelerated the erosion in the area.

4.3.7 Basin L

Basin L constitutes the area easily identified as badlands. The basin begins West of Western
Loop Road and discharges over the cliff, and also may receive runoff from Basin M at locations
where the curb is missing along the road. The sporadic ground cover has accelerated the
surface erosion at many locations and has created several crevasses. Though the possibility
exists that unobserved subsurface flow may have aided in the process of creating these
crevasses, the most likely cause is surface erosion caused by rainfall impact and storm water
runoff with the aid of weakly cohesive soil burdened with human and burrowing animal
activities.

4.3.8 Basin M

Basin M is the largest basin impacting the linear park. The basin was delineated to two
subbasins. Basin M1, which discharges over the cliff to the ocean, contains the ravine located
North of the softball field. Basin M2, which converges at the existing Arizona crossing,
constitutes a significant portion of the University. A majority of the University drainage
systems are designed to converge at the Arizona crossing via pipe networks, surface flows or
street flows. An Arizona crossing is typically an at-grade paved roadway located at a low point
of a road that plays the role of a broad crested weir during a storm event and is capable of
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routing all of the flow converging at the crossing. All of the flow within Basin M2 is routed to
Basin MI via the Arizona crossing, which also includes a 24-inch low flow pipe that is designed
to carry approximately 17 + cfs of flow before the road is inundated. In addition to the Basin
M2 tributary area, 60-percent of Basin Q is also expected to converge at the Arizona crossing.
The erosion taking place downstream of the Arizona crossing indicates the flow velocities and
volume combination acting upon the contact area between hard concrete and soft soil is
destructive.

Basin M2 has a small tributary but conveys a significant part, if not all of the flow crossing the
Arizona crossing. The possibility exists that some of the flow may be routed to Basin L during
large storms, but was assumed to be contained within the ravine. The flow discharges to the
ocean via a well defined gorge and is the significant discharge point with in the park.

The runoff calculations conducted for the combined basins yielded a significantly smaller runoff
rate at the point of discharge, from 63.18 cfs to 34.38 cfs. This is due to the reduction in
intensity due to increased Tc, larger upstream basin with faster flow velocities and small
downstream basin with slow flow velocities. The design manual recommends the use of larger
flow rate in these situations.

4.3.9 Basin N

The basin South of Basin M| consists of the Northern side of the existing softball field. The
basin does not contain any defined flow paths until the flow reaches the West side of the field
near the clift. The flows generated within the basin are small, yet the erosion near the cliff
indicates concentrated flows at a couple of locations.

4.3.10 BasinO

The basin South of Basin N consists of the Southern side of the existing softball field and the
Northern portion of the parking area. Again the basin does not contain any defined flow paths
until the flow reaches the Southwest side of the field near the cliff. This basin receives a
portion of Basin Q runoff, which for the purpose of the analysis was assumed to be 20-percent
of Basin Q flow. The combined flows are not significant but the erosion near the cliff indicates
concentrated flows.

4.3.11 Basin P

Basin P consists of the Southern side of the parking area. Again the basin does not contain any
defined flow paths until the flow reaches the West side of the parking lot near the cliff. This
basin also receives a portion of Basin Q runoff, which for the purpose of the analysis was
assumed to be 20-percent of Basin Q flow. The combined flows are not significant but the
erosion near the cliff is visible and is most likely caused by concentrated flows.

4.3.12 BasinQ

Basin Q would have been a part of Basin M2 if it did not appear to discharge some of the basin
runoff to Basins O and P in addition to M2. The runoff from the basin is primarily conveyed
over the road, and in general flows toward the Arizona crossing. However, immediately South
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of the crossing an opening in the curb discharges flow to Basin P, and the driveway to the
parking lot diverts flow to Basin Q. For the purpose of analysis, it was assumed the flow split is
60-percent to Basin M2 with Basins O and P receiving 20-percent of the flow each.

4.3.13 BasinR

Basin R, which includes the Southern part of the Linear Park, is nearly totally unimproved and
could have been analyzed as a single basin. However due to changes in slopes along the flow
line, it was delineated into two basins; upper and lower, R2 and R1 respectively. The flow line
is well defined and the runoff converges at the top of the cliff near the South end of the park.
The erosion in the area is primarily caused by human and burrowing animal activities.

Table 9
| Year ‘ 5 Year 10 Year 50 Year
Basin Drainage Area | (o) | Q | Q | Q

Outlet Zones ACRE IN/HR CFS | INHR | CFS | INNHR CFS IN/HR CFS
F F 3.68 1.01 1.08 1.31 1.40 1.51 1.61 1.91 2.04

G G 6.65 0.72 1.49 0.94 1.93 1.08 2.23 1.37 2.82

H H 0.71 1.47 0.30 191 0.39 221 0.45 2.79 0.58

I | 2.02 091 0.57 1.19 0.74 1.37 0.86 .74 1.09

J J 6.77 0.84 1.76 1.09 2.29 1.26 2.64 1.60 3.35

K K 3.56 0.94 0.84 1.23 1.09 1.42 1.26 1.79 1.60

L L 4.16 0.95 0.99 1.24 1.29 1.43 1.49 1.81 1.88
Mli MI+M2+60%Q 43.57 087 |[17.12 1.13 |23.45 1.31 |27.09 .66 |34.38
M2 M2 38.86 1.79 |32.78 234 (4278 271 |49.54 346 |63.18
N N 2.53 1.06 0.86 1.38 1.12 1.60 1.29 2.02 |.64
o O+20%Q 4.94 0.92 1.47 1.20 1.86 1.38 2.15 1.75 2.72

P P+20%Q 4.20 0.80 1.10 1.05 1.43 1.21 1.65 |.54 2.10

Q Q 4.87 1.81 2.99 2.37 3.93 2.75 4.56 3.50 5.79
RI RI+R2 12.39 0.63 2.12 0.82 2.76 0.95 3.19 1.20 4.04
R2 R2 6.66 0.94 1.82 1.22 2.36 1.41 2.73 1.79 3.45
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SUNSET CLIFFS HYDROLOGY
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Runoff calculations - 1-yr Storm

NOTES:
Data were taken from the county EQUATION
| = 7.44Pgp0645
1=7.44*"P6*TcA(-0.645) Q=CIA | = wmenaty (inh)
NOTE: P6/P24 SHALL WITH 45%-65%, NOT APPLICABLE TO DESERT Pg = §-Hou Procpitation (in]
85% STORM D = Duration (min)
P6 100 INCH
P24 1.60 INCH
P6/P24 62 50%
ADJUSTED P& 1.00 INCH
Flow rate is based on Q=CiA
Drainaae Area [ Te Intensitv Q REMARK
Zone ACRE MIN IN/HR CFS
X1 161.285 3.70 0.45 13.61 1.38 2.30 Al basins contributes discharae to Cl.
X1thuX9+A 6,382,907 146.53 0.475 30.14 0.83 57.50  All basins converae. Bvpass floods the intersection.
X2 98.067 225 0.45 13.71 1.37 1.39 Rasins X3-X9 contributes. discharae to Cl and Bvpass to X1.
X2 thru X9+A 6,221,622 142,83 0475 29.00 0.85 57.54  DBasins X3-X9 added to X2, discharge 1o Cl and Bypass to X1.
X3 113,134 2.60 0.45 9.90 1.70 1.98 Discharaes to X5
X3+X6+X9 752.144 17.27 0475 19.13 111 9.10 Half of X9 and X8 was added to this basin Bvoass aoes to X5.
X4 249,330 572 0.48 21.08 1.04 286 Discharaes to X2
X4+A 2,626.047 60.29 0471 26 17 0.91 25.72  Runaff from basin A is added to the basin
X5 338,886 7.78 0.48 13.75 137 512 Discharaes to X2
X5+X7+X8 2,745,364 63.02 048 18.08 115 34.79  All unstrem basins are aded and the bvpass to X2.
X6 200,548 4.60 0.48 7.64 2.00 443  Discharges to 15' Cl, bypass to X3.
X6+X9/2 419,779 9.64 0.48 18.20 1.15 530  Half of X9 was added to this basin. Bvpass aoes to X3.
X7 788.258 18.10 0.48 11.36 1.55 13.48  Runass nnes to XA.
X8 1,618,220 37.15 0.48 16.79 1.21 21.51 Bvoass coes to X6
X9 438.462 10.07 0.48 14,69 1.31 6.35 The flaw Is solit between X3 and X6
A 2,376,717 54,56 0.47 14 22 1.34 34.42  Imp wiautter flow. dis. to the ocean
B1 282,112 6.48 0.45 19.57 1.09 3.18 Imp w/autter flow. dis. to the ocean
B2 523,579 12,02 045 16.50 1.27 6.87  Imp wiauller flow. dis. to SD inlets, need cap analysis
B3 2,071,522 47.56 0.48 20.81 1.05 2397  Imp w/autter flow. dis. to SD inlets. need cap analvsis
B4 586.419 1346 048 20.30 1.07 6.0  Imp w/autter flow. dis. to SD inlets, need cap analysis
BS 134,586 3.09 0.45 12.15 1.49 2.07  Imp surface flow. discharaes lo SD inlet
B6 890.161 2044 048 16.67 1.21 11.88  Imp w/autter flow, dis. to SD inlets, need cap analysis
B4+B6 1,476,580 3390 0.48 22.00 1.01 1649  Total flow from B4 + B& not accountina the inlets alonq the way.
B3+B4+B6 3.548.102 81.45 0.48 22.25 1.01 39.33  Tnlal flow from B3- B4 + B8 not accountina the inlets alona the wav.
B2-4+B6 4,071,681 93.47 0476 23.31 0.98 43.44  Tolal flow from B2- B4 + B6 not accounting the inlets along the way.
B1-4+B6 4,353,793 99.95 0474 25.38 0.92 43.82  Total flaw from B1- B4 + B6 not accountina the inlets alona the way.
o3 270,876 622 0.45 17.60 117 3.27  Imp w/autter flow. dis. to the ocean
C1+C3+C4 1,845,232 4236 0471 23.38 0.97 19.46  Since the C1 slope is less steep than C4. C1 velocities were used.
c2 145.280 3.34 045 17.85 1.16 174 Imn winulter fiow dis te SD inlels need cap analvsis
C2+D1+D2 1,375,669 3158 0.474 17.74 1.16 17.41  Combined flow of C2. D1 and D2
C3 763,232 17.52 0.47 16.32 1.28 10.54  Imn wiautter flow dis_to SD inlets. need cap analvsis
C4 811,124 18,62 048 15.72 1.26 11.25  Imp w/autter flow. dis. to SD inlets. need cap analysis
D1 454,937 10.44 0.47 14.98 1.30 6.37  Imo wiaulter flow. dis. to the ocean at Carmelo St. Bypass to C2
D1+D2 1.230.389 28.25 0476 15.90 1.25 16 81 Combined flow of D1 and D2
D2 775,452 17.80 048 1243 1.46 1251 Qs routed to D1 via a pioe across Amiford to Cornish
E 562.275 1291 0.47 16.55 1.27 7.68  Imn w/nntter flow dis {o lhe ocean al Ladera
F 160,475 3.68 0.29 22.22 1.01 1.08  Unimoroved w/dirt road section, dis to ocean
G 289,727 6.65 0.31 37.32 0.72 149  Unimproved w/dirt road seclion, dis to ocean
H 30.968 0.71 0.29 1235 147 0.30  Unimproved W. of lower parking area. Disch to Pacific
87,879 2,02 0.31 25.83 0.91 0.57  Unimproved widirt road section, dis to ocean
J 294,738 6.77 0.31 29.40 0.84 1.76  Unimp lower area and upper parking area, dis to Pacific.
K 155,130 3.56 025 24,56 0.94 0.84  Unimoroved w/dirt road section. dis to ocean
L 181,037 4.16 0.25 24.16 0.95 0.99 Rad Lands. unimp w/dirt road section dis to ocean
M1 77.901 1.79 0.25 23.57 0.97 0.43 Grand canyon Dischrges to ocean
M1+M2+60%Q 1,897,998 4357 0452 27.91 0.87 17.12  Bad lands wilh additional flows f