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San Diego Unified Port District 
P.O. Box 120488 

San Diego, California 92112-0488 

 

 
NOTICE OF PREPARATION 

of a 
DRAFT ENVIRONMENTAL IMPACT REPORT 

for the 
FIFTH AVENUE LANDING PROJECT & PORT MASTER PLAN AMENDMENT 

(UPD #EIR-2016-06) 
 
The Fifth Avenue Landing Project (project or proposed project) would construct an 
approximately 850-room hotel tower, an approximately 565-bed lower-cost visitor-serving hotel, 
retail development along the promenade, approximately 2.1 acres of public access plaza space, 
approximately 213 onsite parking spaces, a connecting bridge from the hotel public access 
plaza to the San Diego Convention Center, and a marina expansion. In addition, the proposed 
project would include the potential use of approximately 110 offsite parking spaces in the 
Convention Center garage and maintain the existing public in-bay water transportation system, 
including a water ferry service.  

Publication of this Notice of Preparation (NOP) initiates the District’s environmental review and 
analysis of the project pursuant to the California Environmental Quality Act (CEQA). The NOP is 
the first step in the CEQA process. It describes the proposed project and is distributed to 
responsible agencies, trustee agencies, involved federal agencies, and the general public. As 
stated in State CEQA Guidelines Section 15375, the purpose of the NOP is “to solicit guidance 
from those agencies as to the scope and content of the environmental information to be 
included” in the Environmental Impact Report (EIR). The NOP provides an opportunity for 
agencies and the general public to comment on the scope and content of the environmental 
review of a proposed project. 

PROJECT PROPONENT/APPLICANT 

Fifth Avenue Landing, LLC 

PROJECT LOCATION  

As depicted in Figure 1, the proposed project site lies within the City of San Diego, California, at 
the intersection of Convention Way and Marina Park Way. The site is bounded by the Hilton 
Bayfront Hotel to the east, Marriott Hotel to the west, Convention Center to the north, San Diego 
Bay to the south, and South Embarcadero Park to the southwest. 

The existing uses on the site include a temporary parking lot, water transportation office, public 
restrooms, and public open space including the 35-foot-wide bayfront promenade. An existing 
large vessel slip marina is located on the waterside portion of the site. In addition, the project 
site currently operates a public in-bay water transportation system, including water ferry service. 
The ferry system currently services approximately 290,000 passengers annually. These 
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passengers typically walk from nearby hotels, the San Diego Convention Center, or their homes 
located in downtown San Diego. This service is expandable to other destinations throughout the 
San Diego Bay.   

The proposed project involves the redevelopment of approximately 5 acres of land and the 
expansion of the existing docks over approximately 9 acres of water area. Public access plazas, 
parking, retail locations, and a lower-cost visitor-serving hotel would extend easterly from the 
intersection to the waterfront and adjacent to the existing San Diego Convention Center. The 
main hotel tower would be located along the southern portion of the intersection along Marina 
Park Way. Access to the proposed project site is provided via Harbor Drive, which is 
approximately 0.15 mile from the site. The precise location of the proposed project is shown on 
the Project Location Map attached as Figure 2. 

The project site is within the Marina Planning Subarea of Planning District 3 (Centre 
City/Embarcadero) of the Port Master Plan (PMP).  

PROJECT DESCRIPTION  

The existing uses on the land side of the project site would be demolished to accommodate the 
construction of the proposed project. The existing water uses would remain but in-water work 
would be required to accommodate the proposed marina expansion. In addition, the existing 35-
foot-wide bayfront promenade would remain. Construction of the proposed project is anticipated 
to occur over an approximately 30-month timeframe. The following describes the key 
components of the proposed project. Figure 3 depicts the proposed site plan for the project. 
Figures 4 through 6 provide proposed renderings of the landside overview, hotel tower, and 
open-air pedestrian archway components of the proposed project.  

Hotel Tower 

The proposed project would include the construction of an approximately 850-room hotel tower. 
The hotel tower would rise approximately 498 feet above mean sea level, which would total 44 
stories in height. The hotel tower, including the associated retail and public access plaza, would 
be approximately 796,336 gross square feet. The hotel tower would include approximately 
57,360 square feet of meeting space including a 15,100-square-foot ballroom, 7,100 square feet 
of junior ballrooms, 27,000 square feet of additional meeting rooms, and 37,000 square feet of 
prefunction space. The hotel tower design is inspired by sail structures of the latest generation 
of America’s Cup sailboats (see Figures 4 and 5). This design would be a recognition of the 
maritime uses of San Diego Bay and the high-tech nature of the America’s Cup sailboats. 
Additionally, an expansive open-air pedestrian archway would span the promenade to connect 
the hotel tower to its ballroom and meeting facilities (see Figure 6). The open-air pedestrian 
archway would reach a height of approximately 40 feet and would include a small glass bridge 
to connect guests and members of the public to the ballrooms. 

Connecting Bridge to the San Diego Convention Center 

The proposed project would include a new public access bridge between the proposed hotel 
public access plaza and the San Diego Convention Center. This bridge connection would 
provide visitors with elevated and expansive views of the entire north and mid-bay and would 
allow for travel to the City’s Gaslamp Quarter. Note that concurrence of the San Diego 
Convention Center would be required to implement this portion of the proposed project.   
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Lower-Cost Visitor-Serving Hotel with Water Transportation Center 

The proposed project includes the construction of an approximately 565-bed lower-cost visitor-
serving hotel. The proposed hotel would be a five-story L-shaped structure and would reach an 
approximate height of 82 feet, with active retail located along the edge of the promenade. The 
proposed lower-cost visitor-serving hotel would be located near the Hilton Bayfront Hotel and its 
bayside park. The lower-cost visitor-serving hotel would be a stand-alone development and 
would be situated on its own leasehold parcel. Additionally, the Water Transportation Center 
would be integrated into the building footprint of the lower-cost visitor-serving hotel. Parking for 
the Water Transportation Center would be at the ground level. The Water Transportation Center 
would provide operational support for the marina and the existing water transportation ferry 
service. 

Parking Structure 

A one-level parking structure would be incorporated into the development between the hotel 
tower and the lower-cost visitor-serving hotel. The proposed visitor-serving retail would mask 
the parking structure from public view along the promenade. Approximately 213 onsite parking 
spaces would be provided, and access to the proposed parking structure would be located on 
Convention Way. The proposed parking structure would incorporate the use of natural light, 
LED lighting, and natural bay breezes to cool the garage. Limited mechanical systems would be 
needed to ventilate or provide fresh air to the garage. Charging stations would also be installed 
to accommodate electric vehicles. In addition to the parking structure, approximately 110 offsite 
Port-owned parking spaces exist in the Convention Center garage for potential use by the 
proposed project. 

Public Access Plazas  

The proposed project would double the total area of public access plazas to approximately 
92,142 square feet (2.1 acres) to be used as areas of resting and viewing for visitors and to 
include interpretive signage and public art. The proposed public access plazas would include 
approximately the following: 

 83,820-square-foot hotel public access plaza on the roof of the hotel ballrooms and meeting 
rooms accessible from both the ground-level access promenade and the Convention Center 

 3,632-square-foot lower-cost hotel public access plaza adjacent to the southeast corner of 
the hotel 

 1,210-square-foot marina overlook public access plaza 

 3,480-square-foot promenade public access plaza south of the parking structure along the 
promenade 

The proposed project would maintain the existing 35-foot-wide bayfront promenade across the 
site. The promenade would be activated with the transparent open-air pedestrian archway 
associated with the hotel lobby and by adjoining visitor-serving retail storefronts (see Figure 6).    

Marina Expansion 

The proposed project includes the expansion of the existing marina by an additional 52,175 
square feet of dock space. The expansion would provide area for approximately 40–55 
additional small and large vessel slips that would be approximately 8 feet wide by 30–60 feet in 
length accessible from a main headwalk approximately 20 feet in width. The slips would be 
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attached to a new pile-supported dock that would extend southwest of the existing slips. 
Additionally, a breakwater may be included as part of the proposed project to reduce wave 
energy coming into the marina. Each slip would have shoreside power as well as connections to 
the City’s water and sewer systems. The original leasehold option boundaries would require 
some re-alignment to reflect the current marina layout and the Port lease would need to be 
amended to reflect these new parcel boundaries.   

The possible fleet mix of the expanded marina would allow for smaller boats to be integrated 
into the marina while at the same time allowing larger vessels to dock. The possible fleet mix 
includes the following quantity and size of vessels:  

 (10–15) 30 feet to 50 feet  

 (20–25) 60 feet to 80 feet  

 (10–15) 100 feet to 300 feet  

The proposed landside marina improvements would include relocating the existing 
approximately 400-square-foot marina office to the promenade level of the lower-cost visitor-
serving hotel. The new marina office would be approximately 10,000 square feet.  

The existing State-approved public in-bay water transportation system, including water ferry 
service, would continue and expand with the implementation of the proposed project.  

Visitor-Serving Retail Storefronts 

The proposed project would include up to eight small visitor-serving retail storefronts consisting 
of open-air cafés, food and beverage outlets, and other visitor-serving retail establishments 
along the promenade. These retail venues would range in size from approximately 800 square 
feet to 2,100 square feet and are intended to encourage activation of the currently underutilized 
promenade. 

Sustainability Features 

The proposed project would incorporate several sustainable building features. Energy reduction 
technologies, such as LED lighting, would be used throughout the proposed project. 
Landscaping would include the use of drought-tolerant plants and the drainage system would be 
designed to recapture water for irrigation reuse, wherever feasible.  

Port Master Plan Amendment 

As part of the proposed project, an amendment to the Port Master Plan (PMP) Planning District 
3, Centre City Embarcadero, is proposed to change portions of the existing land and water use 
designations and to update the PMP maps, text, and tables to reflect the proposed 
improvements. The anticipated PMP land and water use designation changes would include but 
not be limited to the following: Commercial Recreation to Street, Street to Commercial 
Recreation, Ship Anchorage to Recreational Boat Berthing, and Ship Navigation Corridor to 
Recreational Boat Berthing.  
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ENVIRONMENTAL CONSIDERATIONS 

Probable Environmental Effects to be Addressed in the EIR 

Based on an initial review of the proposed project, the EIR would address the probable project-
related and cumulative environmental effects associated with the implementation of the 
proposed project for the following resource areas.  

 Aesthetics and Visual Resources  Hydrology and Water Quality 

 Air Quality & Health Risk  Land Use and Planning  

 Biological Resources   Noise and Vibration 

 Cultural Resources  Public Services and Recreation 

 Geologic Hazards and Soils  Transportation/Traffic 

 Greenhouse Gas Emissions & Climate Change  Utilities and Energy Use 

 Hazardous Materials/Hazards  

 
The EIR would also address feasible mitigation measures, a reasonable range of alternatives, 
and additional mandatory sections as required by CEQA. The District would also prepare a 
mitigation monitoring and reporting program to address the potential significant impacts of the 
proposed project. 

Resource Areas Eliminated From Further Discussion in the EIR 

Based on the existing conditions present at the proposed project site and a review of the 
proposed project, it has been determined that implementation of the proposed project would not 
result in impacts related to agriculture and forestry resources or mineral resources. Therefore, 
these issues would be summarized in the Effects Found Not to Be Significant section of the EIR. 

Agriculture and Forestry Resources 

The proposed project site is within an urbanized area that does not support any agricultural 
uses. According to the California Department of Conservation’s San Diego County Important 
Farmland mapper (California Department of Conservation 2015), the proposed project site is 
classified as “urban and built-up land,” which does not contain any agricultural uses or areas 
designated Prime Farmland, Unique Farmland, or Farmland of Statewide Importance. 
Furthermore, there are no Williamson Act contracts or forest lands in the project vicinity 
(California Department of Conservation 2013). Therefore, there would be no impact.  

Additionally, the project site is located in an urbanized area that does not support any forestry 
uses. California’s Forests and Rangelands: 2010 Assessment, completed as part of the 
California Department of Forestry and Fire Protection (CAL FIRE) Fire Resource Assessment 
Program (FRAP), provides an assessment of the State’s inventory of forest land and identifies 
lands within the project site as Urban (CAL FIRE 2010). Because no forest land, timberland, or 
Timberland Production occur within the project site, the proposed project would not conflict with 
existing zoning for, or cause rezoning of, forest land, timberland, or timberland zoned 
Timberland Production. Therefore, implementation of the proposed project would not result in 
the loss of forest land or the conversion of forest land to non-forest use. No impacts on forestry 
resources would occur.  
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Mineral Resources 

The proposed project site is underlain by two surficial soil units overlying the marine terrace 
deposits. The surficial units consist of fill materials that were placed during previous 
improvements to the bayfront in the 1920s. The depth of this fill is approximately 10–35 feet, 
increasing toward the bayfront (GEOCON 2009). No mineral resources that would be of future 
value to the region or State were identified within the proposed project site in the 1996 Update 
of Mineral Land Classification completed by the California Department of Conservation, Division 
of Mines and Geology (CDMG). The CDMG Map, Special Report 153, Plate 1, identifies the 
mineral resource zone (MRZ) designation for the proposed project site as MRZ-1 (CDMG 1996). 
The MRZ-1 designation is applied to “areas where adequate geologic information indicates that 
no significant mineral deposits are present, or where it is judged that little likelihood exists for 
their presence.” Therefore, there would be no impacts on mineral resources as a result of 
implementation of the proposed project. 

Population and Housing 

The proposed project would not construct any homes or businesses or extend roads; however, 
additional employees and construction workers are anticipated to work at the project site as a 
result of the construction of the proposed project. Approximately 1,100 jobs (direct, indirect, and 
induced) would be created during the near-term construction period, and a total of 
approximately 550 long-term direct and indirect jobs would be created as a result of the 
proposed project. 

Although implementation of the proposed project would require up to 550 new employees and 
temporarily increase the number of construction workers in the area, the additional jobs are 
expected to be filled primarily by existing local and regional residents and would not induce 
substantial population growth. The jobs would not result in the relocation of any significant 
number of people. Therefore, the proposed project would not directly or indirectly induce 
substantial population growth in the San Diego region. Impacts would be less than significant. 

Furthermore, no housing or people would be directly displaced with implementation of the 
proposed project. The project site is currently developed with temporary parking lot, water 
transportation office, public restrooms, and public open space including the 35-foot-wide 
bayfront promenade and does not include residential housing. The proposed project would 
construct commercial, recreational, and marina uses. No impact would occur. 

NOP COMMENTS 

The NOP is available for a 30-day public review period that starts on Thursday, August 18, 
2016 and ends at 5:00 p.m. on Friday, September 16, 2016. Written comments will be 
accepted until 5:00 p.m. on Friday, September 16, 2016. Comments regarding the scope and 
content of the environmental information that should be included in the EIR and other 
environmental concerns should be sent to:  

San Diego Unified Port District 
Attn: Wileen Manaois 

Real Estate Development-Development Services 
3165 Pacific Highway, San Diego, CA 92101 

 
or emailed to wmanaois@portofsandiego.org 

mailto:wmanaois@portofsandiego.org
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PUBLIC SCOPING MEETING 

A public scoping meeting to solicit comments on the scope and content of the EIR of the 
proposed project will be held on Wednesday, September 7, 2016 at 5:00 p.m. at the San 
Diego Unified Port District Administration Building, Training Room, 3165 Pacific 
Highway, San Diego, CA 92101.   

The District, as Lead Agency pursuant to CEQA, will review the public comments on the NOP to 
determine which issues should be addressed in the EIR.  

Other opportunities for the public to comment on the environmental effects of the proposed 
project include, but are not limited to, the following. 

 A minimum 45-day public review period for the Draft EIR 

 A public hearing before the Board of Port Commissioners to consider certification of the EIR  

For questions regarding this NOP, please contact Wileen Manaois, Principal, Development 
Services, at (619) 686-6282. 

ATTACHMENTS 
 
Figure 1: Project Vicinity Map 
Figure 2: Project Location Map 
Figure 3: Proposed Project Site Plan 
Figure 4: Landside Overview Rendering 
Figure 5: Hotel Tower Rendering 
Figure 6: Open-Air Pedestrian Archway Rendering 
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Project Vicinity Map
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Project Location Map
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Figure 3
Proposed Project Site Plan
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Figure 4
Landside Overview Rendering
Fifth Avenue Landing Project
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Figure 5
Hotel Tower Rendering

Fifth Avenue Landing Project
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Figure 6
Open-Air Pedestrian Archway Rendering

Fifth Avenue Landing Project
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Appendix B 
Comments Received on the Notice of Preparation 
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Watts, Claudia

From: Wileen Manaois <wmanaois@portofsandiego.org>
Sent: Wednesday, September 14, 2016 9:54 AM
To: Asha Bleier; Kathie.Washington@icfi.com; Ralph Hicks
Cc: charlie.richmond@icfi.com; Carey Fernandes; Eileen Maher; Todd Miller
Subject: FW: Notice of Preparation of a Draft EIR for the Fifth Avenue Landing Project and Port 

Master Plan Amendment

FYI… 
 
From: Eric Chavez - NOAA Federal [mailto:eric.chavez@noaa.gov]  
Sent: Wednesday, September 14, 2016 8:13 AM 
To: Wileen Manaois 
Cc: Eileen Maher; Bryant Chesney - NOAA Federal; Adam Obaza - NOAA Affiliate 
Subject: Re: Notice of Preparation of a Draft EIR for the Fifth Avenue Landing Project and Port Master Plan Amendment 
 
Thank you, Wileen. I had only read the one-pager so hadn't seen that detail. As you likely guessed, with 1.2 
acres of increased overwater coverage and a possible breakwater, this is one we'll want to engage in. The 
Overwater Structure (OWS) Programmatic EFH consultation I mentioned and attached in my previous email 
has a number of avoidance, minimization, and offsetting measures that are applicable to this project. Feel free to 
contact me with any questions you may have about the OWS programmatic. Looking forward to coordinating 
with you. 

Eric  
 
On Tue, Sep 13, 2016 at 10:09 AM, Wileen Manaois <wmanaois@portofsandiego.org> wrote: 
Hi Eric,  
Hope all is well and sorry for the late reply. The marina expansion would span 9 acres of water area; however, 
as noted on the bottom of page 3 of the NOP, the expanded dock area for the marina expansion would be approx 
52,175 SF. Let me know if you have further questions.  
Thanks, Wileen 
 
Sent from my iPhone 
 
On Aug 18, 2016, at 10:44 AM, Eric Chavez - NOAA Federal <eric.chavez@noaa.gov> wrote: 

Hi Wileen and Eileen, 

I see a lot of projects, so it's possible I'm forgetting something, but I believe this is the first I'm 
hearing of this one. I'm not sure how to interpret the following language: 
 
"...the expansion of the existing docks over approximately 9 acres of water area in San Diego, 
California." 

Does that really mean a potential increase in overwater coverage of 9 acres, or is it (hopefully) 
some much smaller increase to a marina that already spans roughly 9 acres? Regardless, our EFH 
Programmatic Consultation with the Corps for Overwater Structures will certainly apply 
(attached). 



2

Thanks, 
Eric 
 
On Thu, Aug 18, 2016 at 9:02 AM, Wileen Manaois <wmanaois@portofsandiego.org> wrote: 

To:  Agencies and Interested Parties 

  

Please see attached notice re: the Notice of Preparation (NOP) of a Draft EIR for the Fifth 
Avenue Landing Project and Port Master Plan Amendment. The NOP may be viewed on the 
District’s website at: https://www.portofsandiego.org/environment/ceqa-coastal-act-notices.html 

  

<image001.jpg> 

 

Wileen C. Manaois  

Principal, Development Services 

Real Estate Development 

  

PORT OF SAN DIEGO   
3165 Pacific Highway  San Diego, CA 92101   
O: 619.686.6282  C: 619.346.0858   

Port administration offices are open Monday-Thursday and every other Friday from 8am-5pm.  

This email is public information and may be viewed by third parties upon request. 

  

  

  

  

  

 
 
 
--  
Eric Chavez 
Protected Resources Division 
NOAA Fisheries West Coast Region 
U.S. Department of Commerce 
Phone: (562) 980-4064 
Eric.Chavez@noaa.gov 
www.westcoast.fisheries.noaa.gov 
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--  
Eric Chavez 
Protected Resources Division 
NOAA Fisheries West Coast Region 
U.S. Department of Commerce 
Phone: (562) 980-4064 
Eric.Chavez@noaa.gov 
www.westcoast.fisheries.noaa.gov 
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Wileen Manaois

From: Laliberte, Kelly@DTSC <Kelly.Laliberte@dtsc.ca.gov>
Sent: Tuesday, September 06, 2016 4:22 PM
To: Wileen Manaois
Cc: State.clearinghouse@opr.ca.gov; Moskat, Guenther@DTSC; Kereazis, Dave@DTSC; 

Haddad, Shahir@DTSC
Subject: Notice of Preparation (NOP) for an Environmental Impact Report - Fifth Avenue 

Landing Project & Masterplan Amendment
Attachments: FifthAveLandingProject_NOP_09.06.16.pdf

Good afternoon, 
 
Attached for your file is the PDF copy of the comments on the Notice of Preparation (NOP) for an 
Environmental Impact Report for the Fifth Avenue Landing Project & Masterplan Amendment.  The original 
signed document will be sent via regular mail.  If you have any questions, please contact Mr. Johnson 
Abraham, Project Manager, at 714.484.5476 or at email address Johnson.Abraham@dtsc.ca.gov. 
 
Thank you, 
 
Kelly Laliberte 
Brownfields Restoration and School Evaluation Branch 
Department of Toxic Substances Control 
5796 Corporate Avenue 
Cypress, CA 90630 
Tel:  (714) 484-5475 
Email: Kelly.Laliberte@dtsc.ca.gov 
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September 15, 2016 

 
Wileen Manaois 
San Diego Unified Port District 
Real Estate Development – Development Services 
3165 Pacific Highway  
San Diego, CA 92101 
 
Submitted via email to: wmanaois@portofsandiego.org  
 
RE:  FIFTH AVENUE LANDING PROJECT & PORT MASTER PLAN AMENDMENT  
        NOTICE OF PREPARATION OF A DRAFT ENVIRONMENTAL IMPACT REPORT (UPD #EIR-2016-06)  
        COMMENTS BY MARK G. STEPHENS, AICP 
 
Dear Ms. Manaois: 
  
Thank you for the opportunity to attend the September 7, 2016 public scoping meeting and to comment 
on the Notice of Preparation (NOP) of a Draft Environmental Impact Report (EIR) for the proposed Fifth 
Avenue Landing Project and Port Master Plan Amendment. As related informally at the scoping meeting, 
this proposal is inconsistent with existing plans and out of scale with development previously 
contemplated or foreseeably appropriate at this site. More extensive comments on the scope and 
content of the environmental document follow.  
 
Project Description. Terminology in the project description is potentially misleading and should more 
accurately reflect current circumstances, applicable plans, and adverse effects that would result from 
the project. Specifically, the existing site is largely open, and several staircases (as well as elevator 
facilities) allow public access to and from the Convention Center, and public pathways and promenades 
enable at grade movement around the Center. Proposed “public access plazas” and a “public access 
bridge” would actually encroach on public access and public views. Building would occur over the top of 
the existing public promenade, turning a segment of it into essentially a tunnel. Describing an existing, 
open air, public promenade as being “activated” by enclosure in the shadow of a bridge and huge 
skyscraper is disingenuous at best. 
 
Aesthetics and Visual Resources. A basic precept of urban design is that the tallest structures should be 
located in more inland locations, stepping down to lower scale development along the waterfront and 
enhancing connections to the coast. At 498 feet, the massive new hotel proposed would be the tallest 
structure along San Diego Bay, and would permanently block public views up and down the coast. The 
proposed location on a peninsula jutting into San Diego Bay well beyond the building line of other 
Downtown coastal high-rise hotels, such as the Hyatt, Marriott and Hilton, would be an awful precedent. 
The existing Convention Center grand staircase from Harbor Drive leads to an imaginatively designed 
connection to a viewing platform offering outstanding vistas up and down the coast. The proposed 
project (especially the hotel tower) would severely compromise these public views. While a rooftop 
plaza is proposed on the upper level of some of the building area, potential benefits are largely negated 
by introducing multi-story structures towering directly above the narrow bayfront promenade, with 
shading impacts and loss of the open, expansive character of existing ground level views. (Also address 
comments above under Project Description related to visual impacts.) In addition, the hotel tower would 
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be right next to the historic Old Rowing Club structure, dwarfing and shading it with an entirely 
incompatible design motif.  
 
Land Use and Planning. The existing Port Master Plan is widely acknowledged to be outdated and in 
need of a comprehensive overhaul, and this effort is under way. While the Port District continues to 
consider inconsistent proposals before completion of the update, allowing such an incompatible and 
bad precedent setting project to proceed without the context of  an up-to-date overall plan would be 
extremely ill advised, and cause irreversible adverse impacts. Virtually the entire onshore lease space 
(and more) is proposed to be intensively developed. This needs to be assessed in the context of 
California Coastal Act policies and the fact that every square foot of land involved is publicly owned. 
 
Other Topics. While not highlighted further in these comments, a thorough analysis of the other subject 
areas listed at the top of page 5 of the Notice of Preparation is also required (i.e., Air Quality & Health 
Risk, Biological Resources, Cultural Resources, Geologic Hazards and Soils, Greenhouse Gas Emissions & 
Climate Change, Hazardous Materials/Hazards, Hydrology and Water Quality, Noise and Vibration, 
Public Services and Recreation, Transportation/Traffic, and Utilities and Energy Use). 
 
Cumulative Impacts. An unprecedented array of other pending or ongoing projects in the general vicinity 
will need to be assessed in the cumulative impacts analysis. Some of these projects include the Navy 
Broadway Complex, the Port’s Central Embarcadero Development Project (Seaport Village and 
surrounding area), Phase III Convention Center Expansion (while not currently progressing, it is still an 
approved project) and second Hilton Bayfront tower, Tenth Avenue Marine Terminal redevelopment 
projects, the San Diego Chargers’ proposed Stadium and Convention facilities in East Village, Convention 
Center major maintenance repairs, a San Diego Symphony permanent facility at South Embarcadero 
Park (displacing more public park green space), Ballpark Village, Cisterra Development Project, and many 
other projects, including numerous additional Downtown hotels. 
 
Alternatives. With such substantial and likely unmitigable adverse impacts associated with the current 
proposal, an honest and thorough evaluation of alternatives is essential.  Alternatives should address: 
substantially reducing building heights, footprints, and square footages; alternative locations, such as 
private land Downtown (which would be far more appropriate for a major high-rise structure), or in the 
Chula Vista Bayfront area (which has much more developable land available, reducing the need for such 
a tall structure, and the City of Chula Vista and the Port have been trying to attract a significant hotel 
project there for many years); and alternative uses of this proposed site that would complement rather 
than clash with the surrounding community. The “No Project” alternative would clearly be 
environmentally superior to the proposed project. 
 
Conclusions and Recommendation. With all due respect to the project designers, they are facing an 
impossible task analogous to fitting a size 13 foot into a size 4 shoe. It doesn’t work! I recommend that 
this proposal be scrapped in favor of a more realistic project, or be presented for summary denial, which 
wouldn’t require further environmental review. This would avoid the considerable time and expense 
involved in an inevitably long, contentious, and acrimonious environmental and project review process. 
As a Downtown San Diego resident and homeowner for 15 years, development of this proposal with no 
apparent public input is extremely troubling. Alternatively, a reconceptualized plan could be developed 
through a process that reaches out to the surrounding community and other affected interests, and 
offers a much greater potential for obtaining public support and gaining approval.     
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Please provide notification of any subsequent opportunities for public input regarding this proposal, via 
email to msdesmtnsea@hotmail.com, or sent to the address below. Thank you for your consideration!   
 
Sincerely, 
 

Mark G. Stephens 

 
Mark G. Stephens, AICP 
500 W. Harbor Dr., Unit 514 
San Diego, CA 92101 
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TABLE 4: PORT MASTER PLAN LAND AND WATER USE ALLOCATION SUMMARY 
    TOTAL  % of 
LAND USE ACRES WATER USE ACRES ACRES  TOTAL     
 
COMMERCIAL ................. 454.5457.9 COMMERCIAL ................  400.5388.8 ..  855846.7 .......... 15% 
Marine Sales and Services ...........  9.1 Marine Services Berthing ............ 17.7 
Airport Related Commercial ......... 38.0  
Commercial Fishing ....................... 8.3 Commercial Fishing Berthing ...... 18.8 
Commercial Recreation ..   394.8398.2 Recreational Boat Berthing 352.9341.2 
Sportfishing .................................... 4.3 Sportfishing Berthing ................... 11.1 
 
INDUSTRIAL ..........................  1158.7 INDUSTRIAL ...................  206.9212.0 1365.61370.7 ...... 24% 
Aviation Related Industrial ......... 152.9 Specialized Berthing ........  159.7164.8  
Industrial Business Park .............  69.5 Terminal Berthing ........................ 47.2  
Marine Related Industrial ..........  318.6    
Marine Terminal ......................... 149.6   
International Airport ................... 468.1   
 
PUBLIC RECREATION ...  412.8407.5 PUBLIC RECREATION ...........  681.1 1093.91088.6  ..... 19% 
 [414.5413.7*] [1094.8*] 
Open Space ................................  66.9 Open Bay/Water .......................  681.1  
Park/Plaza .......................  216.2211.0   
 [217.92*] 
Golf Course .................................. 97.8   
Promenade ..........................  31.931.8   
 
CONSERVATION .....................  485.3 CONSERVATION ...................  1084.6 ......  1569.9 .......... 28% 
Wetlands ...................................  375.8 Estuary ...................................  1084.6  
Habitat Replacement ................  109.5   
 
PUBLIC FACILITIES .......  239.5241.4 PUBLIC FACILITIES .......  381.3387.9 620.8629.3 .......... 11% 
Harbor Services ............................  2.6 Harbor Services ........................... 10.5  
City Pump Station .......................... 0.4 Boat Navigation Corridor ..........  274.3  
Streets .............................  236.5238.4 Boat Anchorage ........................... 25.0  
    Ship Navigation Corridor .....  47.353.9  
  Ship Anchorage ........................... 24.2  
 
MILITARY .................................... 25.9 MILITARY .................................. 125.6 ......... 151.5 ............ 3% 
Navy Fleet School ........................ 25.9 Navy Small Craft Berthing ............. 6.2 
  Navy Ship Berthing .................... 119.4 
 
TOTAL LAND AREA ..............  2776.7 TOTAL WATER AREA ..........  2880.0  
 
MASTER PLAN LAND AND WATER ACREAGE TOTAL .......................................  ...  5656.7**  ....... 100% 
 
*Includes 1.76.3 acres of rooftop park/plaza & inclined walkway 
** Does not include 1.76.3 acres of rooftop park/plaza & inclined walkway 
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CENTRE CITY 
EMBARCADERO: 
PLANNING DISTRICT 3 

 
Introduction 
 
 The Embarcadero of San Diego is the 
downtown waterfront area for an urban region of 
over 2.7 million people. The pierside maritime 
activities of commercial fishing boats, merchant 
ships, Navy vessels and pleasure craft 
contribute to the fabric of the Embarcadero. 
Planning District 3 covers all of the Port District 
waterfront from the U.S. Coast Guard Air 
Station to the Tenth Avenue Marine Terminal. 
From Laurel Street to Market, Port land 
boundaries follow parallel to the shoreline and 
extend easterly to Pacific Highway, except for 
two major land blocks; the five-block-long 
property of the County of San Diego's 
Administrative Center and the four-block-long 
property of the U.S. Navy's Commander, Naval 
Base San Diego and Naval Supply Center. The 
owners of both of these properties have 
proposed extensive renovation and 
redevelopment plans, which include commercial 
recreation, county government's administration, 
and U.S. Navy uses. 
 
 In order to coordinate the redevelopment of 
this area and adjoining agency properties, an 
alliance was formed to develop a single, 
comprehensive plan. The North Embarcadero 
Alliance includes the Port District, City of San 
Diego, County of San Diego, Centre City 
Development Corporation, and the U.S. Navy. 
The Alliance developed a Visionary Plan in 
1998 to guide the redevelopment of the 
contiguous properties. The specific 
recommendations of the Visionary Plan that 
pertain to Port District land and water areas 
within the Planning District 3 Precise Plan area 
are incorporated into the Master Plan. All other 
recommendations of the Visionary Plan guide 
development within Planning District 3. 

 

Precise Plan Concept 
 
 The basic concept of the redevelopment of 
the Embarcadero is to create a unified 
waterfront, both visually and physically, which 
creates an overall sense of place. In this 
concept, the Embarcadero becomes a 
pedestrian spine along which commercial and 
recreational activities are located. In order to 
emphasize the pedestrian oriented waterfront 
experience, through traffic is routed to Pacific 
Highway, and considerable effort is directed 
toward improving the amenities and people 
spaces of the public thoroughfare along North 
Harbor Drive. Industrial uses adjacent to the 
airport are renovated and retained as important 
employment centers and as airport buffer land 
use activities. The renovation of marine terminal 
facilities will retain the active use of deep draft 
berthing and continue carefully selected 
functions of a working port. The commercial 
fishing industry is given a major focus at several 
locations with the development of new piers and 
a mooring basin. A major hotel and commercial 
complex with recreational facilities is proposed 
to connect and enhance nearby portions of 
downtown. 
 
 The Embarcadero is intensively used by 
many people.  With the mixture of activities 
going on here, it is important to emphasize that 
several activities may occur at the same 
location, depending on a scheduling overlap to 
accommodate all of them. For example, 
Broadway Pier may be used at different times for 
tuna fleet berthing, cruise ship berthing, 
excursion or ferry boat berthing, public access, 
passive recreation, and commercial recreation. 
The redefined Specialized Berthing designation 
applies to this precise plan area only, and may 
include marine-related uses such as transient 
and general berthing of small boats, historic ship 
berthing, ferry or excursion boat berthing, and 
commercial fishing boat berthing as the highest 
priority use. The designation carried on the 
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Precise Plan indicates the primary use but 
secondary uses may occur. This is particularly 
true of water areas and of public access, which 
may be available at other sites than those 
mentioned. 
 
Land and Water Use Allocations 
 
 The Precise Plan allocates a balanced 
distribution of commercial, industrial, public 
recreation and public facility uses in this 434- acre 
planning area. More detailed allocations are 
indicated in the Land and Water Use Table 10, 
and use areas are graphically portrayed on the 
Precise Plan Map. 
 
Centre City Embarcadero 
Planning Subareas 
 
 The Planning District has been divided into 
six subareas as shown in Figure 12. 
 
 The North Embarcadero Alliance Visionary 
Plan area includes all of Subareas 31, 32, 33, 
and part of Subarea 34.  The Visionary Plan 
proposes to revitalize San Diego's downtown 
waterfront through a concept for public 
improvements and by guiding development to 
optimize property values, public access 
opportunities and priority waterfront and water-
dependent uses.  The Plan recommends a 
substantial linear esplanade park on the urban 
waterfront with public art, street furniture, public 
spaces, expansive Bay views and public 
parking.  The Plan proposes two major parks 
and plazas at the County Building and the foot of 
Broadway, and includes recreational piers and 
associated public facilities, harbor excursion 
landings and water-related commercial uses on 
Port tidelands.  General commercial, residential, 
and commuter traffic would utilize an enhanced 
Pacific Highway grand boulevard, while North 
Harbor Drive would serve waterfront public 
access, water-dependent, and Embarcadero 
commercial recreational uses.  An extension of 
the downtown San Diego small-block street grid 

across the railroad right-of-way, off Port lands, to 
the Bay would enhance public views and 
pedestrian access opportunities from upland 
areas (See Visionary Plan Figure 3.1 for 
illustrative plan of the area).  Aboveground 
parking structures which are visible at the 
perimeter of a development should be limited to 
a maximum of six levels of parking or 60 feet 
above grade.  (See Visionary Plan - p.79)  North 
Harbor Drive, Broadway, Ash Street, and Grape 
Street are envisioned as active pedestrian 
linkages to the Bay from upland areas.  Building 
frontage adjacent to these streets shall be 
developed with uses that promote pedestrian 
activity and public oriented uses.  On other 
streets, ground-level facades shall maximize the 
sense of contact between indoor and outdoor 
activities.  (See Visionary Plan - pp.67, 68.)  
    
Laurel Street Corridor 
 
 The established aviation related industrial use 
in this subarea, subsequent to renovation and 
beautification of the physical plant, is anticipated to 
continue in operation: however, if such use is 
discontinued, the Visionary Plan proposes the 
extension of vehicle and pedestrian access, 
parking, service access, and view corridors along 
extensions of Kalmia, Juniper, and Ivy streets 
through this parcel to North Harbor Drive. Building 
height limits of 60 feet are proposed for this area; 
however, this height limit would be superseded by 
any more-stringent FAA runway approach zone 
restrictions.  (See Visionary Plan Figures 4.5, 4.10, 
4.11, and 4.12.)  Grape and Hawthorn Streets, 
Pacific Highway and North Harbor Drive from 
Laurel Street to Hawthorn Street will be modified to 
accommodate traffic flow and with streetscape 
improvements to match the balance of the streets 
through Subareas 31-34.  Geometric 
improvements to direct traffic flow from North 
Harbor Drive to Pacific Highway will be made at 
the Grape Street intersections with these 
roadways. The block between Hawthorn, Grape, 
Pacific Highway and North Harbor Drive (2.3 
acres) will remain in commercial recreation use 
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with some landscape improvements or possible 
parking facility development. The landscaped 
triangle at Laurel and North Harbor Drive is shown 
on the Plan as Open Space.   
 
Crescent Zone 
 
 The most important element influencing 
design in the Crescent Zone is the curvilinear 
form of the waterfront. Dramatic panoramic 
views can be realized at either vehicular or 
pedestrian speeds. The Port Master Plan 
capitalizes on this attribute to establish a grand 
pedestrian-oriented esplanade (no less than 
100-feet wide) and major entryway into the 
Centre City district from Grape Street to 
Broadway. The promenade connects with the 
North Harbor Drive bicycle path to provide a 
continuous pedestrian/bicycle path from Navy 
Estuary to Fifth Avenue, a distance of four miles. 
Pacific Highway streetscape improvements 
would continue through this subarea. An 
esplanade at least 25-feet wide, bayward of 
Harbor Drive, will be added from Laurel Street to 
Grape Street. North Harbor Drive will be 
narrowed to three lanes to reduce through traffic.  
The unused right-of-way will be developed with 
landscaped promenades, parks and plazas.  
Along the water's edge the concrete pathway will 
continue its present use as both pedestrian 
promenade and service area for commercial 
fishing boats tied up along the Crescent Zone 
bulkhead. Four public viewing/vista points would 
be spaced along the Crescent shoreline. 
 
 The waterfront between Grape Street and 
Ash Street will be used for Ship Anchorage, Boat 
Navigation Corridor, and Specialized Berthing.  
The three existing piers no longer function or are 
needed as commercial fishing berthing or fuel 
pier; therefore they will be replaced with a 
30,000 square-foot curvilinear pier at Grape 
Street, with a 12,000-square-foot public boat 
dock designated as Park Plaza. The waterside 
termination of this pier is designated as 
Commercial Recreation to allow possible 

development of a commercial facility.  Wave 
attenuation structures would protect the boat 
docks.  A 5,000-square-foot parcel with a 
maximum 10,000-square-foot floor area 
designated as Commercial Recreation will 
provide for a major restaurant or other 
commercial recreation use on the esplanade at 
the foot of the Grape Street Pier.  Development 
density with a Floor Area Ratio (FAR) of 3.0 and 
a building height limit of 12 feet is prescribed for 
this area, with the exceptions of the proposed 
commercial recreation parcel where a 13-foot 
high second story would be allowed.  Building 
stepbacks along the inland side of North Harbor 
Drive for upper stories shall be 25-foot minimum 
at 50 feet along the inland side of North Harbor 
Drive and 15-foot on east-west streets.  (See 
Visionary Plan Figures 4.4, 4.5 and 4.8) 
Commercial Fishing Berthing has been allocated 
to the Crescent water interface (18.6 acres) as 
the highest priority use; however, this water is 
also used for transient berthing and occasional 
general berthing for small boats. The boat 
channel area just offshore is also used for 
temporary anchorage for small boats; therefore, 
the designation is changed to Specialized 
Berthing, which includes these uses within this 
precise plan area only. 
   
 Anchorage A-3, Laurel Street Roadstead 
Anchorage, is sheltered from the open sea but is 
located in both the most visible and the widest 
part of northern San Diego Bay. Approximately 
20.6 acres of water area is allocated to 
accommodate about 50 vessels on swing point 
mooring buoys. Onshore, a public rest room, 
three dinghy floats and connecting shore ramps 
provide for the landing needs of the anchorage 
user. As a federally designated anchorage, the 
boundaries are shown on coastal charts and 
identified on site by boundary markers. 
Administration of the anchorage is exercised by 
the Port District, pursuant to local ordinance. 
Thirty to forty percent of the moorings are to be 
set aside for short-term use by cruising or 
transient vessels. Section III, Water Based 



 

4 
 

Transportation system, contains information on 
the baywide small craft anchoring system.   
  
Civic Zone 
 
 The zone of highest activity is the Civic Zone 
from Ash Street to Broadway. This zone reflects its 
waterfront orientation, with operating piers 
extending into the bay, Navy facilities, commercial 
fishing activity, and historic sailing vessels. Its 
physical relationship to Centre City attracts large 
numbers of people and the future development of 
both areas is integrated by the Visionary Plan. 
 
 Significant redevelopment is recommended for 
the Civic Zone. The landscaped esplanade and 
streetscape improvements mentioned in the 
Crescent Zone will be continued along North 
Harbor Drive and Pacific Highway through the 
Civic Zone. North Harbor Drive will be reduced by 
narrowing to three lanes. Parking areas along the 
street will be interspersed with landscaping, 
vertical elements used to frame and enhance 
views, and lawn areas.  (See Visionary Plan Fig. 
5.3) 
 
 The esplanade expands into plazas at Beech 
and Ash Streets, B Street Pier, and Broadway 
Pier. These plazas will be designed to provide 
open space, sitting and strolling areas for tourists 
and nearby workers, and to increase the sense of 
destination for Embarcadero visitors. 
 
 Passive green spaces (parks) are proposed 
between the plazas on the esplanade, providing 
recreational opportunities and places for people to 
relax, play, and enjoy Bay views.  The promenade 
is a continuous 25-foot-wide paved area adjacent 
to the water's edge.  The wharf side remains clear 
of objects or furnishings that would block Bay 
views.  A delicate string of lights, a planting area 
with tall palms, and a 10-foot-wide bike path 
border the landward side of the promenade (See 
Figure 5.3 of the Visionary Plan). 
 

 The most important element in this zone is the 
conversion of the old Lane Field site and Navy 
Engineering building into a new complex of 
buildings and open spaces. Primary consideration 
is a 600-to-800-room hotel. The intent of the plan 
is to retain flexibility for considering a wide array of 
development options. The concept includes 
possible multiple utilization of activities that could 
provide for commercial recreation; international 
trade, travel and cultural complexes; commercial 
and office space for maritime business; support 
facilities related to the Port; and subject to 
negotiation with the U.S. Navy, the provision of 
equal or better building space for the relocation of 
the Naval Facilities Engineering Command. The 
FAR for Lane Field parcel is 7.0 and 6.5, while 
building height limits range from 400 feet to 200 
feet sloping toward the Bay.  Special setback 
requirements along the Broadway side of this 
parcel range from 55 feet to 65 feet, widening 
toward the Bay (See Figure 4.7 of the Visionary 
Plan, which also illustrates the special radius 
setback on North Harbor Drive/ Broadway SW 
corner).  Stepbacks for upper stories are 25-feet 
minimum at 50-feet building height except for the B 
Street side of the parcel and on other east-west 
streets where they are 15 feet.  There are no 
stepback requirements along Pacific Highway.  
(See Visionary Plan Figures 4.5, 4.6, 4.7 and 4.8) 
 
 The Visionary Plan proposes public right-of-
ways aligned with existing downtown streets 
through development parcels, including Lane 
Field.  These right-of-ways include pedestrian and 
vehicle traffic, view corridors, parking and service 
access.  The right-of-ways shall be a minimum of 
80-feet-wide with the character of a public street, 
and would enhance the physical and visual access 
to the Bay.  The C Street segment through Lane 
Field may vary in alignment with existing street up 
to 20 feet north or south, and it may or may not 
accommodate vehicular circulation.  A north-south 
pedestrian link, if practical, is also proposed 
through this parcel.  (See Visionary Plan Figures 
4.10, 4.11, 4.12, and 6.1). 
 



 

5 
 

 B Street Pier is scheduled for substantial 
redevelopment of the apron wharf and the 
structures on the pier. The south shed will be 
removed or redesigned to create space for parking 
and a promenade. The western end of the pier will 
be converted for specialized commercial uses 
such as a shopping bazaar, and foods and 
services reflecting the maritime character of the 
Embarcadero and which will be compatible with 
cruise ship berthing. The Cruise Ship Terminal will 
be expanded and both sides of the pier will 
accommodate ship berthing. Cruise ships may tie 
up at both the B Street and Broadway Piers. The 
shopping bazaar could be expanded into the 
terminal building and the existing Maritime 
Museum could be provided with land-based 
support area, storage and work area, and possibly 
a living museum of nautical craftsmen; however, 
loading, off-loading, and storage capabilities for 
general cargo will be retained as needed. 
Alternatively, the Maritime Museum may be 
relocated to another location along the 
Embarcadero, such as the curvilinear pier at 
Grape Street.  A FAR of 2.0 applies to the B Street 
and Broadway piers.  The building height limit for 
the B Street Pier is 50 feet; however, an expanded 
cruise ship terminal, now under study, may require 
(for functional reasons) building(s) in excess of 50 
feet in height.  Pursuant to the Port's cruise ship 
terminal study, alternative height restrictions and 
other guidelines affecting B Street Pier may be 
appropriate and acceptable, and they should be 
considered by the Alliance. (See Visionary Plan 
Figs. 4.4, 4.5 and pp. 63, 64) 
 
 Broadway Pier will continue to provide 
recreational space on its plaza and viewing 
platform, as well as accommodating commercial 
shipping and miscellaneous vessel berthing, 
including day cruisers.  Improvements to the pier 
will include paving, plantings, lighting, and 
furniture. The harbor excursion and ferryboat water 
lease north of Broadway Pier may also remain as 
part of the recreational experience along the 
waterfront or move to another location along the 
Embarcadero. 

 
Tuna Harbor 
 
 This subarea consists of the Tuna Harbor, the 
harbor formed by its pier, the proposed new 
bayfront public park, the new Pier Walk building 
with commercial recreation and commercial fishing 
uses, parking, and adjacent areas. 
 
 Tuna Harbor and the shoreline area between it 
and Navy Pier are planned to provide space for 
commercial fishing and commercial recreation 
activities. The plan concept is to create a physical 
and visual linkage along North Harbor Drive by 
tying together Broadway Pier and the Tuna Harbor 
area. 
 
 The aircraft carrier Midway is docked on the 
south side of the Navy Pier.  The Terminal 
Berthing designation would be changed to 
Commercial Recreation and Park/Plaza for the 
proposed 0.8-acre public viewing area with a 
designated vista point on the bow deck of the ship.  
The Commercial Fishing Berthing designations in 
this water area would be replaced with Specialized 
Berthing to accommodate multiple uses.  
Landscaping and streetscape improvements on 
North Harbor Drive would continue through this 
area.  
 
 Parking for visitors to the Midway and its 
museum will be provided, on an interim basis, at 
the Navy Pier, pursuant to the museum's lease 
with the United States Navy.  When and if the 
Navy determines that its use of the Navy Pier is no 
longer necessary, the Port will accept the proposal 
by the San Diego Aircraft Carrier Museum to 
convert the Navy Pier into a "public park" use, 
thereby allowing the pier to be converted into a 
memorial park complementing the Midway and its 
museum, while affording additional public open 
space and bay vistas.  Vehicle parking for museum 
visitors will then be shifted to nearby offsite 
locations. However, since the Navy Pier's future is 
uncertain and will be determined by decisions of 
the federal government, the conversion of the pier 
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to a 5.7-acre memorial park is a specific planning 
goal of the Port, and environmental analysis for the 
park conversion will be conducted prior to the 
Navy relinquishing ownership and/or control of the 
Navy Pier such that construction of the park can 
occur as soon as feasible thereafter.  The park 
conversion will be subject to all appropriate laws at 
the time the Navy Pier Park is proposed.  
 
 Mitigation for the loss of 4.1 acres of open 
water habitat resulting from the placement of the 
aircraft carrier Midway and its mooring platform 
structures has been provided by an expansion of 
an existing degraded marsh, known as Lovett 
Marsh, east of south San Diego Bay, in the City of 
National City, resulting in the creation of 
approximately 5.8 acres of new coastal salt marsh. 
 
 A small waterfront plaza, fishing technology 
displays, restaurants, marine related office and 
retail space is planned on the periphery of the 
mole. Tourist traffic on the public areas will be 
encouraged, consistent with safety.  The 
Embarcadero pedestrian path loops through the 
area. 
 
 A substantial portion of Tuna Harbor is devoted 
to commercial fishing use. It is anticipated that 
offices for the tuna and fresh fish fleet will locate 
here, as well as ancillary uses such as small 
seafood processors, fish markets, marine 
instrument and equipment sales, fishing and ocean 
technology displays, and automobile parking. The 
northern side of the mole has been renovated by 
stabilizing the existing concrete slab wall with rock 
revetment. The south face of the mole has been 
renovated with rock revetment for shore protection. 
Floating docks will provide 50- and 60-foot berths 
for commercial fishing boats. Low level lighting is 
provided for the berths. Landside support services, 
auto parking, and truck access are included. 
Approximately 100 commercial fishing berths are 
provided alongside the floating docks. 
 
 To shelter Tuna Harbor from the south, a 
concrete breakwater pier approximately 400 feet 

long has been built from the land lying between the 
former Harbor Seafood Mart area and Seaport 
Village. The pier provides additional berthing for 
tuna seiners and large market fishing boats, allows 
public access to the water, and accommodates 
water taxi service.  The entrance to this joint use 
pier will be enhanced to provide a strong 
pedestrian linkage from waterfront viewing areas 
to the reconfigured commercial fishing and retail 
area (formerly occupied by the Harbor Seafood 
Mart building).  This pier walk will connect to the 
new bayfront public park to the north, as well as 
the entrance to Seaport Village and the south side 
of the redeveloped Old Police Headquarters (OPH) 
building. 
 
 The Harbor Seafood Mart building is planned to 
be demolished and the site redeveloped with a 
new Pier Walk building of comparable size and 
use allocation, which will consist of an improved 
fish processing facility with sufficient parking and 
loading/unloading spaces to support the operation, 
as well as ancillary retail and restaurant uses 
related to and supportive of the commercial fish 
processing uses in the building. The development 
will be designed so that the commercial fishing use 
will be able to continue to utilize and maintain the 
existing fish unloading dock, with direct, 
unrestricted access to joint use of the 
pier/dockside facilities. The new facility will be 
large enough to support both the current capacity 
requirements of the fishing industry, and allow for 
the expansion of services for seafood processing. 
The Precise Plan underlying the portion of the new 
Pier Walk building nearest the unloading dock will 
have a land use designation of Commercial 
Fishing to provide for the retention of valued 
commercial fishing activities. The facility will be 
integrated with the surrounding public walkways 
and plazas with opportunities for public viewing 
and access opportunities.  
 
 In conjunction with the reconfiguration of the 
fishing facility, the Precise Plan will also be 
designated as Park/Plaza to allow for the 
construction of a new three-acre bayfront public 
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park on the north end of the site.  The open space 
provided by the new bayfront park will enhance 
pedestrian and visual access to the Bay, as well as 
create a pleasant rest area and viewing place along 
the Embarcadero promenade for event gatherings 
and public activities. Adjoining parking areas will 
also be reconfigured and enhanced with 
landscaping and pedestrian linkages to the 
surrounding uses.  The parking areas are intended 
to serve the public park, commercial fishing and 
recreation uses, reactivated Old Police 
Headquarters building, as well as Seaport Village. 
  
Marina Zone 
 
 The Marina Zone, located along Harbor Drive 
from Pacific Highway to Park Boulevard, is 
planned to be intensively developed as a major 
public and commercial recreational complex. Major 
projects, including the 22-acre Embarcadero 
Marina Park; the restaurant and specialty retail 
center of Seaport Village; a regional convention 
center and, convention hotels and marina, have 
started the transformation of this waterfront area 
into an attractive commercial and recreational 
resource. Marina Zone projects will provide the 
southerly anchor for the Embarcadero 
development and the six-mile long promenade that 
extends north to Spanish Landing Park along the 
waterfront. Pedestrian linkages from the upland 
areas will provide access to this lively activity 
center for residents and visitors alike. 
 
 The plan concept is to rehabilitate and 
reactivate the historically designated, and 
presently vacant, Old Police Headquarters building 
with restaurant, specialty retail, indoor/outdoor 
public market, and entertainment uses. On the 
district Precise Plan, this area will be designated 
as Commercial Recreation. The north side of the 
site along Harbor Drive will be designated as 
Park/Plaza and will be redeveloped into an urban 
park and plaza area of approximately one acre in 
size with enhanced landscaping and pedestrian 
features.  The new urban park will create visual 
and physical linkages from the OPH to the new 

bayfront park across Pacific Highway, as well as 
link to enhanced pedestrian connections to and 
along the Embarcadero through Seaport Village 
and along Kettner Boulevard. A small portion of 
the site on the north side of OPH will retain the 
Commercial Recreation land use designation in 
order to allow for associated outdoor commercial, 
or activating, uses. The parking areas surrounding 
the OPH and Seaport Village will be reconfigured 
to accommodate vehicles more efficiently, as well 
as allow for valet parking and loading areas.   
 
 Across from the hotel development, the west 
side of Kettner Boulevard from Harbor Drive to 
Seaport Village will be developed with landscaping 
and pedestrian features to provide improved 
connectivity between tideland uses, as well as 
increase activating uses. 
 
 Between the existing Marriott and Hyatt Hotels, 
an accessway known as “Marina Walk” is 
proposed consistent with the South Embarcadero 
Public Access Program, as amended. Marina Walk 
will improve public pedestrian connectivity 
between Harbor Drive and the Embarcadero 
shoreline promenade and enhance public views 
towards the Bay through removal of existing 
landscaping and surface parking, leveling of the 
existing grade, relocation of the large cooling 
towers, and construction of a joint, cohesive public 
accessway spanning both the Marriott and Hyatt 
leaseholds. Approximately one half of the Marina 
Walk length will be a total of 50 feet wide and will 
contain a 40-foot-wide public pedestrian access 
corridor, and a 10-foot-wide landscape buffer to 
help screen the adjacent Hyatt parking structure. 
The 40-foot-wide public access corridor will include 
a 33.5-foot-wide dedicated pedestrian walkway, a 
2-foot width for intermittent benches and lighting, 
and a 4.5-foot-wide landscape buffer with low-
level, drought-resistant shrubs and groundcover 
that shall not exceed 3 feet in height. Adjacent to 
the existing approximately 10-foot-wide 
mechanical equipment enclosure on the Hyatt 
leasehold, the public access corridor may narrow 
to approximately 32 feet wide to allow for 
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construction of a low-scale retaining wall and vine 
plantings to screen the enclosure. Marina Walk will 
contain amenities such as decorative paving, 
signage, public art features, low-level lighting, 
bicycle racks, benches, trash receptacles, a 
wheelchair accessible ramp, and restrooms open 
to the public during daylight hours. Marina Walk 
will widen to 80 feet as it approaches the 
Embarcadero promenade, and will widen to 145 
feet at the Harbor Drive gateway to Marina Walk. 
At the project level, minor adjustments and 
revisions to the corridor, parking areas, and 
driveway may be made to increase the width of the 
walkway and improve connectivity between Marina 
Walk, Marina Terrace, and the Embarcadero 
promenade. Adjacent to this gateway, removal of 
the existing parking booths/gates and substantial 
narrowing of the entry drive (from 78 feet to 40 feet 
in width) will create a more inviting entrance and 
will encourage a more pedestrian-oriented 
environment. The Harbor Drive gateway area will 
be kept clear of physical barriers, signage, or 
visual obstructions that would discourage public 
use of Marina Walk. 
 
 Bayward of the Marriott and Hyatt hotels, a 
continuous pedestrian promenade links the two 
Embarcadero Marina Park peninsulas and assures 
public access along the shoreline. Pedestrian 
linkage to the uplands is provided around and over 
the expanded Convention Center.  An existing 
accessway between the Marriott Hotel and the 
Convention Center has been improved to provide 
functional, safe, and environmentally educational 
passage to the waterfront, as provided in the 
Public Access Program. The Convention Center 
includes another public accessway with a 
minimum width of 20 feet over the Convention 
Center connecting Harbor Drive and the 
Embarcadero Promenade.  The public accessway 
will continue to be open and publicly accessible via 
stairs and the funicular on the Harbor Drive side of 
the Convention Center.  At the intersection of Park 
Boulevard (formerly Eighth Avenue) and Harbor 
Drive, the promenade connects with the adjacent 
Gaslamp Quarter pedestrian and trolley facilities.  

The public accessway extends from the south end 
of the Convention Center expansion and along 
both sides of Park Boulevard.  A pedestrian bridge 
spans Harbor Drive at the Park Boulevard and 
Harbor Drive intersection and provides a 
contiguous link from the waterfront to downtown 
and the ballpark.  The expansion to the Hilton San 
Diego Bayfront will provide an elevated public 
pedestrian accessway that will link the existing 
pedestrian bridge with the waterfront promenade.  
The elevated pedestrian accessway will culminate 
with a new staircase from the existing porte-
cochere to ground-level adjacent to the waterfront 
promenade.   
 
 The District, in conjunction with the City of San 
Diego, has implemented a public access program 
of signage, pavement markings, amenities and 
public information to inform and invite the public to 
and along the Embarcadero, as is more 
specifically shown in the Convention Center’s 
“Public Access Program” (as revised) and the 
“South Embarcadero Public Access Program” (as 
amended), which are incorporated into the plan by 
reference. 
 
 It is recognized that providing all required 
parking on-site can result in a significant amount 
of waterfront land being dedicated to parking lots 
and structures, thereby limiting the ability to 
provide visitor-serving uses such as parks and 
commercial development.  New commercial 
development in the Marina Zone shall participate 
in the implementation of the Parking 
Management and Monitoring Plan (PMMP), as 
amended.  Such participation is intended to 
achieve maximum feasible reduction in 
automotive traffic, facilitate the extension and 
utilization of mass transit to serve the Marina 
Zone, provide and support means of non-
automobile circulation to employees and guests, 
make more efficient use of existing parking lots 
and structures, and help avoid significant effects 
associated with a lack of parking for waterfront 
projects. Additionally, the PMMP requires new 
commercial development to provide maximum 
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feasible on-site or proximate parking facilities on 
Port and nearby City lands, and participate in the 
tiered, legally available, off-site parking program 
to address peak individual and cumulative 
demand.  Required participation in the PMMP 
shall be monitored and reported annually to the 
Port and California Coastal Commission for the 
economic life of the development. Throughout 
the South Embarcadero (G Street mole to the 
Hilton San Diego Bayfront Hotel and Expansion 
Hotel), commercial development is also required 
to participate in and contribute a fair share to the 
Port District’s implementation of a permanent 
bayside shuttle system that would serve and 
connect tideland uses along the waterfront, such 
as the Convention Center Hotel Public Parking 
Facility, hotels, Seaport Village, and other 
waterfront destinations.  Although outside the 
South Embarcadero, the bayside shuttle should 
also provide service to the Midway.  In addition, 
this bayside shuttle system should include 
linkages to public roadside shuttle systems 
serving downtown San Diego, the airport, and 
MTS transportation hubs.  Port District 
implementation of the bayside shuttle system is 
intended to serve visitors as part of an integrated 
waterfront access and parking program that the 
Port District shall pursue in conjunction with the 
City of San Diego, CCDC and MTS. The Port 
District will fund the bayside shuttle system at its 
cost and may seek cost recovery and financial 
participation consistent with its policies and 
practices and applicable laws. Cost recovery and 
financial participation may include: collection of 
fares, grants, advertising, voluntary tenant 
participation, mandatory tenant participation at 
the time of issuance of coastal development 
permits for Port District tenant projects within the 
South Embarcadero, and other sources as may 
be identified by the Port District. If rider fares are 
collected, fares will be kept at a low cost as 
compared to comparable transportation services 
within the region. The District will prepare a   
bayside shuttle system program and operational 
plan prior to the shuttle system commencing 
operations. The bayside shuttle system will be 

operational in accordance with the conditions of 
approval for the North Embarcadero Visionary 
Plan (NEVP) Phase 1 project. 
   
 The regional Convention Center is supported 
by major hotel complexes: Marriott Hotel and 
Hyatt Hotel. The Marriott Hotel is located 
immediately adjacent to the northwest of the 
Convention Center and contains twin 25-story 
towers accommodating 1,400 hotel rooms and a 
450-slip marina. The Hyatt Hotel is located north 
of the Marriott Hotel and contains two hotel 
towers, one with 875 rooms and the other with 
750 rooms.  The 750-room second hotel tower 
was constructed with a minimum 100-foot set 
back from Harbor Drive, and a maximum height of 
62 feet for the lobby galleria/ballroom structure 
connecting the second tower to the first tower. 
The second tower includes meeting space, 
34,000 square feet of exhibit space, and 30,000 
square feet of ballroom space. Ancillary uses in 
this area include banquet, meeting, restaurant, 
hotel guest-oriented retail space, court game 
areas, and automobile parking. 
 
 The Marriott Hotel proposes a 
renovation/expansion of its Marriott Hall meeting 
space to include approximately 44,000 square feet 
of additional ballroom and exhibit space. The 
aesthetics and visual accessibility of the area will 
be enhanced through the contemporary, 
transparent architectural features and siting of the 
new Marriott Hall building, which will be reoriented 
such that its public side faces Harbor Drive. The 
maximum height of the new Marriott Hall shall not 
exceed 68 feet, including rooftop equipment and 
parapet wall, and the distance between the new 
Marriott Hall building and Hyatt parking structure 
shall be a minimum of 120.5 feet. Removal of 
underutilized hotel parking will allow for 
construction of the new meeting space and Marina 
Walk public access improvements, which will 
enhance physical and visual access to the Bay, 
and encourage a more pedestrian-oriented 
environment.  
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 To further enhance and activate public access 
in the South Embarcadero, the Marriott proposes a 
25,000-square-foot paved, flexible outdoor space 
at the bayward terminus of Marina Walk, adjacent 
to the Embarcadero promenade, known as “Marina 
Terrace.” Marina Terrace will be used for hotel 
events such as mixers, cocktail parties, luncheons, 
and receptions, and occasionally may be 
increased to a maximum size of 35,000 square 
feet. When not in use for outdoor hotel events, 
Marina Terrace will be accessible for use by the 
public as an open gathering and activity space 
(see South Embarcadero Public Access Program, 
as amended). During the times when Marina 
Terrace will be publicly accessible, approximately 
85% of the year, the Marriott will provide and/or 
facilitate the provision of public pedestrian-
activating amenities on Marina Terrace such as 
seasonal events/festivals, temporary visitor-
serving retail such as food carts and vendors, and 
placement of movable modular street furniture for 
public use on Marina Terrace. This modular 
furniture will include public benches, chairs, tables, 
and outside shade structures. At a minimum, the 
Marriott will ensure that permanent public seating 
is provided along the bayward perimeter of Marina 
Terrace. Six-foot-wide paved pathways through 
the existing landscape buffer will ensure vertical 
pedestrian linkages between Marina Terrace and 
the Embarcadero promenade. Public pedestrian 
use of the Marina Terrace space will be further 
encouraged with consistent paving and low-level 
vegetation to help attract visitors along Marina 
Walk and the Embarcadero promenade. To 
encourage interaction between the public spaces 
on Marina Terrace, Marina Walk, and the 
Embarcadero promenade, the Marriott will promote 
and inform the public about various activities and 
pedestrian-serving amenities available at Marina 
Terrace through use of interchangeable signage 
and other methods of advertisement. In addition, 
Marriott will provide fixed picnic-type tables 
between Marina Terrace and the Embarcadero 
promenade on a permanent basis. The 35-space 
parking lot between Marina Walk and Marina 

Terrace shall be signed and designated for marina 
use (30 spaces) and public use (5 spaces).  
 
 Marriott’s proposed improvements trigger its 
mandatory participation in the Port District’s 
implementation of the permanent bayside shuttle 
system. The bayside shuttle system will be 
operational prior to the opening of the Marriott Hall 
expansion, and Marriott’s participation in the 
shuttle system will be a condition precedent to 
issuance of a certificate of occupancy for the 
proposed Marriott Hall expansion. 
 
 Situated within the eastern portion of the 
Marina Zone is an 11-acre site, fronting onto 
Harbor Drive and Fifth Avenue, which has been 
developed into a regional Convention Center that 
opened in 1989. Floor area is allocated for display 
and exhibit area, meeting rooms, and support 
space, such as lobbies, storage, food service, and 
parking.  
 
 Phase II of the Convention Center, completed 
in 2001, expanded the facility into a contiguous 13-
acre site southeast of the facility, occupying the 
area bounded by Harbor Drive, Park Boulevard, 
and Convention Way. Fifth Avenue, an 
undedicated street south of Harbor Drive, was 
closed as part of the development of the original 
Convention Center. Harbor Drive is partially 
depressed to provide an alternate access to an 
existing underground parking garage and to 
enhance the urban design character at the 
Convention Center. Phase II added approximately 
one million gross feet of floor area to the 
Convention Center.  A Phase III expansion to the 
Convention Center is proposed to add 
approximately 400,000 square feet of exhibit area, 
meeting rooms, and ballrooms, and approximately 
560,000 square feet of support spaces. 
Approximately 15,000 square feet of visitor-serving 
uses (i.e., retail, museum, art gallery, vitrines, or 
other activating uses) is planned along the 
southwesterly facing (bayside) façade of the 
Phase III expansion.  Convention Way will be 
shifted closer to the waterfront to accommodate 
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the Phase III expansion. The south side of the 
Convention Center will expand onto the Fifth 
Avenue Landing site and into a parcel (site 
originally proposed for a 250-room hotel) on the 
south side of the park entry road. The 
Embarcadero Promenade will not be affected by 
the Phase III expansion. A pedestrian accessway 
immediately adjacent to, and inland of, the 
realigned Convention Way will be constructed to 
improve pedestrian circulation inland of 
Convention Way and provide access to the visitor-
serving uses proposed along the southwesterly 
façade of the Phase III expansion.  At least three 
crosswalks will be provided at regular intervals 
along Convention Way to provide access 
between the waterfront promenade and the 
visitor-serving uses on the inland side of 
Convention Way.    
 
 Public access from Harbor Drive to San Diego 
Bay, the waterfront promenade, and Embarcadero 
Marina Park South will be improved through the 
addition of the following new permanent physical 
enhancements. Amenity stations, with street 
furniture such as benches and pedestrian lighting, 
will be located at periodic intervals on Harbor Drive 
along Phases II and III of the Convention Center to 
allow pedestrians the opportunity to stop and rest 
and enjoy downtown views while walking 
southeast to the Park Boulevard/Harbor Drive 
intersection. Wayfinding signage will be installed at 
the public access elevators and escalators, at the 
amenity stations along Harbor Drive, and along 
Park Boulevard, to guide pedestrians to their 
destination.  
 
 An integrated wayfinding program that will 
recognize the partnership with the Port, City of San 
Diego, and Coastal Commission shall be 
developed prior to issuance of a Coastal 
Development Permit for the Convention Center 
Expansion; the wayfinding program will be 
prepared by Permittee. The comprehensive 
signage package will address size, location and 
placement of public access signage, including 
directional signage to/from the bay and city.  The 

program may include replacement of existing 
signage to better facilitate a comprehensive 
wayfinding system. 
 
 The Park Boulevard corridor will serve to orient 
visitors, whether by vehicle or by foot, and draw 
them to the waterfront. The corridor will consist of 
open lawn, landscaped areas (including low scale 
shrubbery), artwork, enhanced concrete paving, 
pedestrian scale lighting, and furnishings that 
provides a visual and physical linkage to the bay.  
Treatments in corridor will also provide a linkage to 
both the Convention Center and Hilton Hotel. The 
Park Boulevard view corridor will be preserved.  
This spaceIt will also feature a landscaped area 
adjacent to the hotel amenities. Along Park 
Boulevard, treatment of the exposed exterior of the 
parking garage structure and ramp to the Hilton 
Hotel will be treated with public art (i.e., mosaics) 
and/or decorative vertical landscaping to enhance 
the pedestrian experience between Harbor Drive 
and the Hilton access route.  The waterside 
promenade will maintain its 35-foot width.  Shade 
trees will be located, as appropriate, within the 35-
foot wide waterside promenade. 
 
 An approximately five acre public park/plaza 
will be constructed on the rooftop of the Phase III 
expansion.  This public realm space, which will 
vary between approximately 50 to 100 feet above 
grade, will be accessible from at least six access 
points, including: the grand stairs and funicular at 
Harbor Drive, the grand stairs and elevator at the 
southwest corner of the rooftop park/plaza, 
elevators at the south midpoint of the rooftop 
park/plaza, the landscaped inclined walkway, and 
the elevator along Park Boulevard, as well as one 
access point from within the Convention Center. 
The rooftop park/plaza will include a mix of 
hardscape and landscape, including lawns, 
grasses, wildflowers, shrubs, trees, wetland plants; 
and pavilions and formal and non-formal gardens 
with lighted paths and fixed and movable 
furnishings.  Observation vistas will be placed at 
opportune locations throughout the rooftop 
park/plaza to provide views to the Bay and uplands 
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skyline.  Support facilities such as restrooms, park 
maintenance and mechanical facilities, and power 
and water service will also be provided. 
 
 There are 15 distinct rooftop park/plaza spaces 
including: Spine, Grove, Great Lawn, Pavilion, 
Coastal Chaparral, Gathering Place, Bluff 
Gardens, Living Room, Reading Room, Summit 
Plaza, Mesa, Lower Plaza, Overlooks, Ascent, and 
Non-Accessible Green Roof Areas. 
 
 The Spine would be a paved walkway that 
features furnishings to allow people to move 
freely between the spaces. The Spine serves as a 
transect through the various garden 
environments, offering rhythm and cadence to the 
experience of ascending to the park’s high point 
as well as descending to the lower vistas in the 
park. 
 
 The Grove would be a flexible and adaptable-
use space with large canopy trees in planters and 
paving and movable site furnishings. This space 
would offer power and water sources for events, 
services, and pedestrian lighting. 
 
 The Great Lawn would be a sculpted and 
sloping lawn plane. The Great Lawn would serve a 
wide range of passive and active recreational 
needs of the community such as, but not limited to, 
performance/event space, picnicking, and other 
lawn oriented activities. 
 
 The Pavilion would be an overhead open air 
shade structure. This environment would offer 
visitors shade for seating and events and a 
grand scale architectural feature that gives a 
focus to the Grove and the Great Lawn. 
 
 The Coastal Chaparral vegetation would 
consist of native coastal shrubs, ground covers 
and coastal trees. The character of the Coastal 
Chaparral is inspired by the beauty and simplicity 
of the native coastal bluff landscapes of southern 
California. The intent of this landscape is to offer 

users interesting and intimate gardens for 
interaction, strolling, and relaxation. 
  
 The Gathering Place would be a hardscape 
plaza environment designed to accommodate a 
wide range of events and activity. There would be 
both fixed and movable furnishings and paving, 
pavilions with power and water service, restrooms, 
pedestrian lighting, and vegetation. 
 
 The Bluff Gardens would be similar to the 
Coastal Chaparral with the addition of paved areas 
and additional planting, lighting, and furnishing that 
would give park visitors additional places to picnic 
and host small gatherings. 
 
 The Living Room would be a primary 
destination for shade and relaxation embedded 
within the heart of the public park/plaza. The 
space would feature a grand scale canopy 
supported by an informally organized glade of 
support columns that create an atmosphere of 
being in a tree glade. The canopy area would be 
furnished with hanging porch swings, movable 
tables and chairs, pedestrian lighting and 
power/water sources for event staging. Cornering 
the space would be a water feature that would be 
designed to engage both children and adults. 
 
 The Reading Room would be a contemplative 
garden destination immersed within the vegetation 
of the Coastal Chaparral. The Reading Room 
would consist of walkways, furnishings, sculpted 
lawn forms, and plantings that give the space an 
internal focus with an emphasis of orienting the 
experience to the San Diego skyline. 
 
 The Summit Plaza would be a mixed 
environment of plaza paving and structured event 
turf that would serve as a destination gathering 
space for public events, weddings, and 
ceremonies. This space would feature both power 
and water sources for event use. 
 
 The Mesa would be a sculpted grass landform 
set at the high point of the green roof’s ascent. 
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The Mesa would provide a grand scale viewing 
perch that would offer users sweeping views of 
the San Diego Bay and the surrounding San 
Diego skyline. The grass slope would allow for 
small performances and group gatherings while 
the bleacher-like steps offer casual seating and 
views to the park’s gardens and spaces. 
Restrooms, park maintenance and mechanical 
facilities would be constructed below the Mesa’s 
surface with a convenient adjacency to the 
Summit Plaza event space. 
 
 The Lower Plaza would be a predominantly 
paved environment with trees in planters, 
pedestrian lights, and paving. This space would 
offer both power and water sources for special 
events. 
 
 The Overlooks would be viewing areas along 
the southerly edge of the rooftop park/plaza that 
would offer intimate spaces that are discovered 
and provide views to the horizon. Several of the 
overlooks may be cantilevered over the Ascent. 
 
 The Ascent would be a 1,200-foot walkway 
leading from Convention Way to the base of the 
rooftop park/plaza on the southwestern corner. 
The grade of the ascent would be 5% and the 
width would be approximately 30 feet. As the 
Ascent proceeds westerly from its base, 
landscape and hardscape features would be 
designed to create a sense of compression and 
release. 
 
 Some portions of the rooftop park/plaza would 
be inaccessible due to weight limits and difficult 
access. These Non-Accessible Green Roof 
sections would be planted with small scale plants 
and would create a visual foreground to bay views 
from the rooftop. 
 
 The rooftop park/plaza would feature both 
native and exotic plants to the southern California 
coast, with the intent of capturing the character 
and feel of a coastal bluff landscape.  Irrigation of 
the vegetation will be accomplished via subsurface 

drip using the existing brackish groundwater 
pumped daily using the de-watering system for the 
subterranean parking facility beneath Phase I of 
the Convention Center. The brackish groundwater 
will be blended with potable water to maintain low 
concentrations of salt that would be suitable for 
landscape application.  
 
 The rooftop park/plaza will be publicly 
accessible 85 percent of the year.  Completion of 
the rooftop park/plaza will be required prior to the 
issuance of a final Certificate of Occupancy for the 
Phase III expansion.  The rooftop park/plaza will 
be open to the public and managed for public 
access during hours similar to that of other Port 
parks. 
 
Upon completion and opening of the Phase III 
Convention Center Expansion rooftop park/plaza, 
written quarterly reports will be provided to the 
California Coastal Commission by the appropriate 
entity having responsibility for such matters on the 
following: 
• Utilization of the rooftop park/plaza and 
promenade for all public and private events during 
the prior quarter; 
• Information on park programming and activities 
implemented to invite the public to access the 
rooftop park/plaza, promenade and coast; 
• Marketing activities and signage to enhance 
way-finding and public usage of the rooftop 
park/plaza, promenade, and coastal access. 
 
 Responsibility for the above described items 
will be addressed in the subsequent coastal 
development permit issued by the Port to the City 
of San Diego and other agreements entered into 
by the parties. 
 
 Quarterly public meetings will be called by the 
Port subject to the Ralph M. Brown Act 
(Government Code Section 54950, et seq.) at the 
San Diego Convention Center to pursue strategies 
and funding to encourage public utilization of the 
rooftop park/plaza, promenade, and coastal 
access. Those invited to participate in these 
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quarterly meetings shall include, but not be limited 
to, elected officials or officers representing the City 
of San Diego, San Diego Convention Center 
Corporation or any successor corporation or public 
agency, and the State Assembly Member and 
State Senator representing the Public Trust Land 
on which the convention center is located. Notice 
for and minutes of these meetings will be sent to 
the California Coastal Commission in accordance 
with provisions of the Ralph M. Brown Act. 
 
 No later than five years following completion 
and opening of the Phase III Convention Center 
Expansion, a report will be provided to the 
California Coastal Commission on the roof top 
park, promenade and coastal access utilization 
and potential opportunities that may be pursued by 
the appropriate entities that could enhance public 
access to the roof top park and waterfront 
promenade including possible additional access 
points and related infrastructure.  This report will 
be an informational item and does not subject any 
of the entities involved in this Project, including the 
Port and the City of San Diego, to commitments 
regarding financing any such infrastructure or 
improvements. 
 
 Further, in order to ensure public access to the 
rooftop park/plaza, the subsequent coastal 
development permit issued by the Port to the City 
of San Diego will require the City of San Diego to 
reprioritize $500,000 of the City’s construction 
budget in consultation with the Executive Director 
of the California Coastal Commission to implement 
alternative access measures to activate the rooftop 
park/plaza. In prioritizing the use of these funds, 
consideration will be given to enhancements to the 
existing stairways and skywalk (including paving 
treatments, public art, etc.).  
 
 The Convention Center operator is required to 
implement the Parking Management Plan and 
Monitoring Program (November 1995, as 
amended and is incorporated by reference into the 
master plan) to meet the needs of the Convention 
Center visitors and support functions, as well as 

the public seeking access to the Embarcadero 
Marina Park South. 
 
Convention Way Basin 
 
 A southward shift of Convention Way is 
planned to accommodate Phase III of the 
Convention Center.  The earth mounds located 
near the end of Park Boulevard will be removed 
as part of the realignment of Convention Way.  
 
 The Fifth Avenue Landing project is proposed to 
include an up to 850-room, approximately 44-story 
hotel tower with approximately 55,600 square feet 
of meeting space; an up to 565-bed, approximately 
82-foot-high lower-cost, visitor-serving hotel; 
approximately 6,000 square feet of visitor-serving 
retail along the promenade; and approximately 
85,490 square feet of public plaza and park areas. 
Portions of this park and plaza space will be open to 
the public as specified in the South Embarcadero  
Public Access Program, as amended. Public 
access and wayfinding signage will be installed to 
direct visitors to these publicly accessible areas. A 
public pedestrian bridge may be developed that will 
cross Convention Way and will link the Convention 
Center to the hotel tower rooftop public plaza, 
providing elevated and expansive views of the Bay. 
A minimum of five elevated public vista areas will be 
provided at opportune locations, as shown on the 
Precise Plan map (see also South Embarcadero  
Public Access Program, as amended). 
 
 A water transit center for harbor excursion boats, 
water taxis and ferries is located adjacent to the 
promenade along Convention Way. Water taxi and 
ferry service to the Convention Center hotels and to 
other San Diego Bay locations is provided at the 
water transit center, which will be relocated west 
onto the former Spinnaker Hotel site. The existing 
"transient oriented" marina can also accommodate 
up to 20-30 large yacht slips and will be expanded  
with up to 50 new slips. At least one boat slip 
accommodating a vessel 30 feet in length will be 
provided for public use, at low cost or no cost. In 
addition, the existing water transportation center will 
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be rebuilt as a new, approximately 6,100-square-
foot facility incorporated into the lower-cost visitor-
serving hotel.  A public plaza (minimum 1,900 sq. 
ft.) will be located east of the relocated water transit 
center building. Adjacent to the relocated water 
transit center will be a public parking lot with at least 
12 short-term public parking spaces.   
 
 Bayside improvements to this area include the 
continued extension of the pedestrian promenade 
along the waterfront, including extending the 
waterside promenade south (towards 
Embarcadero Marina Park South) to connect to the 
existing promenade adjacent to the over-water 
restaurant.  This would provide for a continued 
waterside promenade from the Embarcadero 
Promenade to Embarcadero Marina Park South.  
Park/Plaza areas, which include the public plaza to 
be constructed adjacent to the relocated water 
transit center building, and the shoreline 
promenade will maintain views to the waterfront 
from Convention Way.  The promenade is 
extended into the Embarcadero Marina Park South 
on the east side (restaurant side) of the park entry.  
The continuous promenade extends along the 
water's edge of the entire Fifth Avenue Landing 
and Hilton San Diego Bayfront (former Campbell 
Shipyard) sites, and connects to Harbor Drive for 
complete public pedestrian access throughout the 
public park/plaza areas in the vicinity of the 
Convention Center and Hilton Hotel. The Park 
Boulevard pedestrian corridor between Harbor 
Drive and the shoreline promenade ranges in 
width from 10-25 feet and includes landscaping, 
benches, and public art. 
 
 The former shipyard area is redeveloped with 
a 1200-room Convention Hotel (Hilton San Diego 
Bayfront) and support facilities including 
restaurant, retail, meeting space, ballroom, and 
an up to 2000-car public parking facility.  The 
1200-room hotel has a 20-foot building height for 
buildings along the promenade, stepping back to 
50-feet in height in the development area to 
create a pedestrian-scaled public environment.  
The approximately 375-foot high hotel tower and 

parking structure are located outside and 
southeast of the Park Boulevard view corridor to 
maintain public views to the Bay from Harbor 
Drive.  The Hilton may be expanded with a 
second hotel tower located adjacent to the 
parking structure.  The expansion hotel may 
include up to 500 rooms, a lobby, approximately 
55,000 net square feet of ballroom/meeting 
space, and other ancillary uses.  To utilize the 
close proximity to the existing hotel and to reduce 
redundancy of facilities, the expansion hotel may 
share some support facilities with the existing 
hotel.  In order for the expansion hotel to remain 
outside of the Park Boulevard view corridor, a 
portion of the hotel may cantilever over the 
existing parking garage and the ramp to the 
existing hotel.  As such, the expansion hotel shall 
not encroach into the Park Boulevard view 
corridor.  The height of the expansion hotel shall 
not exceed the height of the existing hotel.  All 
rooftop equipment shall be screened from public 
view and shall be designed to be visually 
attractive from all public viewing areas.  The 
existing public parking facility accommodates 
parking for the hotel, hotel expansion and public 
waterfront access. 
 
 The Hilton San Diego Bayfront Expansion 
Hotel will add up to 500 additional rooms within 
walking distance of the San Diego Convention 
Center and bayfront. With its adjacent location to 
the convention center and its participation in the 
South Embarcadero Public Access Program, as 
amended, the Hilton San Diego Bayfront 
Expansion Hotel creates synergy with the San 
Diego Convention Center and provides needed 
accommodations to users of the bayfront and 
convention center.  As a special condition of the 
Coastal Development Permit for the hotel 
expansion, the Permittee for the Hilton San Diego 
Bayfront Expansion Hotel will develop or 
designate its fair-share of on-site or off-site lower 
cost visitor accommodations or pay an in-lieu fee 
based on a study conducted by the District.    
 



 

16 
 

 The Hilton operator is required to implement 
the Parking Management Plan and Monitoring 
Program (May 2012) which is incorporated by 
reference into the master plan to meet the needs 
of the Hilton guests and support functions. 
 
 The Hilton San Diego Bayfront Hotel and 
Expansion Hotel shall maintain pedestrian access 
along two major corridors, Park Boulevard and the 
Embarcadero promenade.  Landscaped setbacks 
and/or street-front retail must be provided along 
these access ways.  Pedestrian-oriented uses 
compatible with the Commercial Recreation land 
use designation, such as visitor serving retail shops 
and restaurants, which may include outdoor 
seating, are provided in the Hilton San Diego 
Bayfront Hotel to activate the pedestrian access 
ways.  Shoreline promenade and landscape 
improvements are included in the 35-foot minimum 
setback of the hotel from the water's edge.  The first 
26 feet of promenade adjacent to the water's edge 
shall remain open and unobstructed for public 
pedestrian use. 
 
 A public access pier (adjacent to Hilton San 
Diego Bayfront) is set back a distance sufficient 
to preserve the continued use of the Tenth 
Avenue Marine Terminal Berths 1 and 2 for 
commercial cargoes.  Perimeter railings and 
seating will be extended onto the public access 
pier, which will also be made ADA accessible.  
State-of-the-art best management practices will 
be used in the marina to reduce spills, reduce or 
prohibit toxic bottom paints, and mandate new 
pump-out stations.  
 
 Specific implementation proposals will be 
evaluated by the San Diego Water Quality Control 
Board for compliance with all applicable 
regulations and will include the best management 
practices required by the Port District Urban 
Runoff Action Plan and Stormwater Management 
Ordinance. 
 
 The amount of water coverage in Subarea 36, 
Convention Way Basin, resulting from 

redevelopment of the bulkhead and pier structure 
shall be minimized and necessary to construct the 
public promenade, water transit center, public 
access pier, and recreational marina.  Any 
increase in water coverage from that which 
previously existed when the leaseholds were 
developed with the Campbell shipyard and R.E. 
Staite marine construction yard shall be subject to 
further environmental review and mitigation.  
 
 The public promenade, public access pier and 
Embarcadero Marina Park South will be open to 
general public use at all times.  Any temporary 
special events held in these areas must obtain a 
special event permit from the San Diego Unified 
Port District, according to the Port District Special 
Event Procedures and Guidelines.  The pier will be 
publicly accessible 85 percent of the year.  At no 
time will the public access to the sidewalk 
promenade be fenced, screened or blocked off by 
any structure.  Completion of the improvements to 
the public access pier will be required prior to the 
issuance of a final Certificate of Occupancy for the 
expansion to the Hilton San Diego Bayfront. 
 



TABLE 10: Precise Plan Land and Water Use Allocation 
CENTRE CITY EMBARCADERO: PLANNING DISTRICT 3 

 
    TOTAL % of 
LAND USE ............................... ACRES WATER USE ........................ ACRES ACRES .......... TOTAL 
 
COMMERCIAL .................... 107.7111.1 COMMERCIAL .................... 47.535.8 155.2146.9 ........... 3533% 
Commercial Fishing ......................... 5.4 Commercial Fishing Berthing ..... 13.1 
Commercial Recreation ...... 102.3105.7 Recreational Boat Berthing . 34.422.7 
 
INDUSTRIAL .................................. 29.2 INDUSTRIAL ....................... 56.461.5 85.690.7 ........... 1921% 
Aviation Related Industrial ............. 22.3 Specialized Berthing ............ 38.243.3 
Marine Terminal ............................... 6.9 Terminal Berthing ....................... 18.2 
 
PUBLIC RECREATION .......... 63.558.2 PUBLIC RECREATION ................ 4.7 68.262.9 ........... 1614% 
 ............................................ [65.264.4*]  ..........................................................  [69.1*] 
Open Space ..................................... 0.7 Open Bay/Water ........................... 4.7 
Park/Plaza ............................... 55.149.9 
 ............................................ [60.856.1*] 
Promenade .................................... 7.76 
 
PUBLIC FACILITIES ............... 44.946.8 PUBLIC FACILITIES ........... 87.393.9 132.2140.7 ........... 3032% 
Streets ..................................... 44.946.8 Boat Navigation Corridor ............ 29.6 
  Boat Anchorage .......................... 25.0 
  Ship Navigation Corridor ....... 8.515.1 
  Ship Anchorage .......................... 24.2 
 
 
TOTAL LAND AREA ................... 245.3 TOTAL WATER AREA ..........   195.9 
 
PRECISE PLAN LAND AND WATER ACREAGE TOTAL...............................  ........... 441.2** ............. 100% 
        
Note:  Does not include: State Submerged Tidelands 22.6 acres 

* Includes 1.76.3 acres of rooftop park/plaza & inclined walkway 

** Does not include 1.76.3 acres of rooftop park/plaza & inclined walkway 
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TABLE 11:  Project List                                                                      
 

CENTRE CITY/EMBARCADERO:     
PLANNING DISTRICT 3    
   
  Sub Dev App FiscYear 
1. NORTH HARBOR DRIVE, GRAPE TO BROADWAY: Reduce traffic lanes;   33 P Y 2005-20 
 install landscaping, irrigation; develop bike path 
 
2. PUBLIC ACCESS:  Pedestrian access improvements to waterfront and promenade  35 T N 2007-08 
 
3. LANE FIELD DEVELOPMENT: 600-to-800-room hotel, office building, retail, and parking 33 T Y 2005-10 
 
4. NORTH EMBARCADERO REDEVELOPMENT:  (a) Visionary Plan public  31-34 P Y* 2005-20 
 improvements, (b) esplanade, (c) street improvements, (d) vista points, (e) Grape Street  
 piers replacement + restaurant, (f) park and plaza areas, (g) Broadway Pier cruise ship  
 terminal (approximately 60,000 sq. ft., maximum 50-foot building height ) to cover no more than 
 50 percent of the pier, public events space, 15,000 sq. ft. public recreation and viewing area, 
 a 25-foot wide public access corridor along the southern side of the pier, and infrastructure 
 improvements, (h)  B and C Street linkages between Pacific Highway and North Harbor Drive. 
 
5. PASSENGER TERMINAL AT B STREET PIER: Cruise Ship Terminal Modernization. 33 P N 2006-10 
  
6. WATER TRANSIT CENTER AND MARINA: Relocate Prepare site, construct buildings, piers,     36    T       N**2015-20182001-05 
       (including ticket offices, marina offices, and public restrooms) and parking (of which at least  
 12 will be dedicated for short-term public parking) to the west on former Spinnaker Hotel site, 

maintain pedestrian access and extend continuous (minimum 25’-wide) waterside promenade 
to connect to south towards Embarcadero Marina Park South; add public plaza (minimum  
1,900 sf) east of the relocated water transit center building; maintain landscape improvements 
 to and along the San Diego Bay shoreline; accommodate water-based transportation, including 
a ferry landing, water taxi access, transient-oriented berthing (including yachts), and public 
boat access.  

 
7. HILTON SAN DIEGO BAYFRONT: Construct hotel tower with up to 1200 rooms, a lobby, 36 T Y 2006-18 
 ballroom, meeting rooms, retail shops, restaurants, other ancillary uses, above-grade parking 
 structure, public access pier, ground-level and elevated pedestrian access to the waterfront,  
 plaza, and landscape improvements; expand hotel with second hotel (not to exceed height of 
 existing hotel tower) adjacent to and on top of parking garage (and outside of Park Boulevard  
 view corridor) with up to 500 rooms, a lobby, up to 55,000 net sq. ft. of ballroom/meeting 
 rooms, up to 2,500 sq. ft. retail space, other ancillary uses, and landscape improvements.   
 
8. CONVENTION CENTER PHASE III: Construct third phase of regional convention center to 35 T N 2015-18 

provide contiguous expansion, including adding up to 400,000 sq. ft. of exhibit area, meeting 
rooms, and ballrooms, 560,000 sq. ft. of support spaces, and approximately 15,000 sq. ft. 
of visitor-serving uses, infrastructure upgrades, landscape improvements, realign Convention 
Way to the south (bayward), add 5-acre public rooftop park/plaza on top of expansion. 

 
98. PEDESTRIAN BRIDGE OVER HARBOR DRIVE: Self-anchored suspension bridge   35 T N 2006-08 
 over Harbor Drive connecting to public parking garage to Eighth Avenue. 
 
109. EIGHTH AVENUE PEDESTRIAN CROSSING: At grade pedestrian crossing to be   35 T N 2006-10 
 completed with pedestrian bridge over Harbor Drive. 
 
1110. OLD POLICE HEADQUARTERS REHABILITATION: Rehabilitation and adaptive  34,35 T Y 2007-08 
 reuse of historically designated Old Police Headquarters building with a mix  
 of specialty retail, entertainment and restaurant uses; reconfiguration of surrounding  
 parking areas; and, pedestrian access, plaza and landscape improvements. 
 
1211. PIER WALK BUILDING: Remove existing Harbor Seafood Mart building and construct  34 T Y 2008-09 



 new Pier Walk building to accommodate existing commercial fish processing operations,  
 as well as associated retail, restaurant and other services/support uses. 
 
1312. BAYFRONT PARK: Construct new bayfront public park along the southern edge of  34 P N 2009-10 
 Harbor Drive, between the waterfront and Pacific Highway, including lawn and  
 landscaped areas, walkways, as well as other park/plaza features. 
 
1413. MARRIOTT HOTEL MEETING SPACE EXPANSION:  Demolish and reconstruct Marriott Hall;       35      T       Y       2013-14     
  create new outdoor hotel/public space (“Marina Terrace”); construct improved and widened  
 Marina Walk walkway; improve public amenities, including public views towards the bay and   
 pedestrian access; modify parking configuration; install landscape and hardscape improvements.  
 
14. FIFTH AVENUE LANDING:  Construct 850-room hotel (with associated retail, restaurant and              36      T       Y       2019-21     
      meeting space) and 565-bed lower-cost visitor serving hotel; public plaza and park areas; 
      reconstruct water transportation center and expand marina with up to 50 new slips;.  
 
 

P- Port District       T- Tenant       N- No       Y- Yes 
 
* "Vista Points" and Broadway Pier infrastructure improvements are non-appealable projects. 
 
** Any modifications to the marina for “recreational small craft marina related facilities” is an appealable project. 
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Fifth Avenue Landing 
Marine Biological Resources 

February 21
 
Introduction 
Marine Taxonomic Services (MTS) was contracted by ICF 
and Essential Fish Habitat Assessment 
has completed the survey and analysis 
prepared the following report on the findings
to support the environmental planning 
such the results of the inventory are discussed relative to potential impacts associated with 
planned construction activities and proposed facilities that are part of the 
 
Fifth Avenue Landing is located in the 
shoreline approximately 1 mile (1.6 kilometers) 
Over land, the Project entails redevelopment of approximately 5 acres of land
the Project will expand the existing 
to include an additional 3.913 acres (1.584 hectare) 
approximately 850-room hotel, an approximately 565
retail development along the promenade, 2.1 acres (0.85 hectare) of public access plaza space, 
approximately 213 parking spaces, a con
and expansion of the marina to allow for an additional 40
 
The Project components with the greatest potential to impact marine biological resources are 
the marina expansion and the hotels.  The marina expansion could change water circulation 
patterns and potentially cause shading that restricts growth of plants and algae that provide 
primary productivity to support 
The hotel buildings can also cause shading over water and similarly impact marine species. The 
results of the biological assessment are discussed relative to potential impacts from specific 
Project components. 
  

 

 

Fifth Avenue Landing 
Marine Biological Resources 

Report 
February 21, 2016 (Revised May 15, 217) 

Marine Taxonomic Services (MTS) was contracted by ICF to provide a marine biological survey 
ssessment (EFH) for the Fifth Avenue Landing Project
and analysis of the resources at Fifth Avenue Landing

prepared the following report on the findings with support from ICF. The survey 
planning associated with Project's construction and operation

such the results of the inventory are discussed relative to potential impacts associated with 
and proposed facilities that are part of the Project plans

is located in the central portion of San Diego Bay along the 
shoreline approximately 1 mile (1.6 kilometers) northwest of the Coronado Bridge

redevelopment of approximately 5 acres of land. Over the water, 
d the existing marina from the current 3.568-acres (1.444

to include an additional 3.913 acres (1.584 hectare) parcel. The Project would construct an 
room hotel, an approximately 565-bed lower-cost visitor

retail development along the promenade, 2.1 acres (0.85 hectare) of public access plaza space, 
approximately 213 parking spaces, a connecting bridge to the San Diego Convention Center, 

expansion of the marina to allow for an additional 40-55 small and large vessel slips.

The Project components with the greatest potential to impact marine biological resources are 
and the hotels.  The marina expansion could change water circulation 

cause shading that restricts growth of plants and algae that provide 
primary productivity to support beneficial uses associated with wildlife and recreational 
The hotel buildings can also cause shading over water and similarly impact marine species. The 
results of the biological assessment are discussed relative to potential impacts from specific 

1 

Marine Biological Resources 

a marine biological survey 
(EFH) for the Fifth Avenue Landing Project (Project). MTS 

Fifth Avenue Landing and has 
survey was intended 

and operation. As 
such the results of the inventory are discussed relative to potential impacts associated with 

roject plans. 

San Diego Bay along the northeastern 
of the Coronado Bridge (Figure 1). 

. Over the water, 
1.444 hectare) parcel 

. The Project would construct an 
cost visitor-serving hotel, 

retail development along the promenade, 2.1 acres (0.85 hectare) of public access plaza space, 
necting bridge to the San Diego Convention Center, 

55 small and large vessel slips. 

The Project components with the greatest potential to impact marine biological resources are 
and the hotels.  The marina expansion could change water circulation 

cause shading that restricts growth of plants and algae that provide 
uses associated with wildlife and recreational fishing. 

The hotel buildings can also cause shading over water and similarly impact marine species. The 
results of the biological assessment are discussed relative to potential impacts from specific 
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FIFTH AVENUE LANDING MARINE BIOLOGY

Methods 
MTS staff Dr. Robert Mooney and 
Project water area on October 6
and map any eelgrass (Zostera marina
types present within the Project's water area. The
small vessel along a series of transects through t
to the Project area. The vessel was fitted with a pole
kHz.  The sonar was set to scan 30 meters on both the port and starboard channels for a total 
scanning swath of 60 meters. Survey transects were navigated such that adjacent sonar swaths 
overlapped, providing complete bottom coverage within the 
 
Following the side-scan sonar survey, the collected side
registered using the vessel’s navigation data collected during the survey. The side
were then compiled to create a contiguous view of the seafloor across the entirety of the 
survey area. The boundaries of the eelgrass 
from the compiled data set using ESRI 
registered image of the project area.
 
On October 12, 2016, MTS staff 
and Kees Schipper further inspected 
area using SCUBA. Each habitat type in the 
area was visually inspected for qualitative 
characterization and to document the dominant 
flora and fauna present. Notes were made on the 
occurrence, or potential for occurrence
sensitive species that could be im
proposed Project. In addition to the visual 
verification data, this report relies on other existing 
information and personal observations over 
numerous past surveys within central San Diego Bay.
 
To determine the potential for noise from pile driving to impact sensitive species, ICF staff 
Jonathan Higginson performed an analysis of potential noise levels. 
compendium of pile driving noise data from Buch
levels at the source of pile driving. The potential for generated noise to cause Level A 
and Level B (behavioral) Harassment of marine mammals was then evaluated by calculating 
isopleths over which noise would attenuate to thresholds established by NOAA (NMFS 2016
and NMFS 2016b). Isopleth calculations 
NOAA companion spreadsheet for NMFS (2016
calculated with direct application of the practical spreading loss model (refer to MTS and ICF 
2016). Analysis of potential impacts to fish used the 
associated thresholds for injury and behavioral effects on fishes (
https://www.wsdot.wa.gov/NR/rdonlyres/1C4DD9F8.../BA_
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MTS diver Kees Schipper prepares to dive to 
inspect the Project area habitats.

MTS staff Dr. Robert Mooney and Grace Keller performed a side-scan sonar survey
October 6, 2016. The purpose of the side-scan sonar survey was t

Zostera marina) and to identify any other potential subtidal habitat 
types present within the Project's water area. The sonar survey was performed by navigating a
small vessel along a series of transects through the Project area and areas immediately adjacent 

. The vessel was fitted with a pole-mounted side-scan sonar operating at 450 
kHz.  The sonar was set to scan 30 meters on both the port and starboard channels for a total 

0 meters. Survey transects were navigated such that adjacent sonar swaths 
overlapped, providing complete bottom coverage within the surveyed area. 

survey, the collected side-scan sonar files were geographically 
ng the vessel’s navigation data collected during the survey. The side

were then compiled to create a contiguous view of the seafloor across the entirety of the 
. The boundaries of the eelgrass and other habitats present were then digi

from the compiled data set using ESRI ArcView software and plotted on a geographically 
registered image of the project area. 

, MTS staff Robert Mooney 
further inspected the survey 

using SCUBA. Each habitat type in the survey 
visually inspected for qualitative 

document the dominant 
flora and fauna present. Notes were made on the 

or potential for occurrence, of 
sensitive species that could be impacted by the 

In addition to the visual 
verification data, this report relies on other existing 
information and personal observations over 

central San Diego Bay. 

To determine the potential for noise from pile driving to impact sensitive species, ICF staff 
Jonathan Higginson performed an analysis of potential noise levels. The analysis used the 
compendium of pile driving noise data from Buchler et al. (2015) to establish potential noise 
levels at the source of pile driving. The potential for generated noise to cause Level A 

Harassment of marine mammals was then evaluated by calculating 
noise would attenuate to thresholds established by NOAA (NMFS 2016

). Isopleth calculations for Level A Harassment were performed using the 
NOAA companion spreadsheet for NMFS (2016a); the isopleths for Level B Harassment were 

h direct application of the practical spreading loss model (refer to MTS and ICF 
Analysis of potential impacts to fish used the NOAA developed spreadsheet and 

thresholds for injury and behavioral effects on fishes (
dot.wa.gov/NR/rdonlyres/1C4DD9F8.../BA_NMFSpileDrivCalcs.xls
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MTS diver Kees Schipper prepares to dive to 
inspect the Project area habitats. 

scan sonar survey of the 
survey was to detect 

and to identify any other potential subtidal habitat 
sonar survey was performed by navigating a 

area and areas immediately adjacent 
scan sonar operating at 450 

kHz.  The sonar was set to scan 30 meters on both the port and starboard channels for a total 
0 meters. Survey transects were navigated such that adjacent sonar swaths 

scan sonar files were geographically 
ng the vessel’s navigation data collected during the survey. The side-scan files 

were then compiled to create a contiguous view of the seafloor across the entirety of the 
present were then digitized 

ArcView software and plotted on a geographically 

To determine the potential for noise from pile driving to impact sensitive species, ICF staff 
The analysis used the 

ler et al. (2015) to establish potential noise 
levels at the source of pile driving. The potential for generated noise to cause Level A (injury) 

Harassment of marine mammals was then evaluated by calculating 
noise would attenuate to thresholds established by NOAA (NMFS 2016a 

were performed using the 
; the isopleths for Level B Harassment were 

h direct application of the practical spreading loss model (refer to MTS and ICF 
NOAA developed spreadsheet and 

thresholds for injury and behavioral effects on fishes (refer to 
pileDrivCalcs.xls). 



 
 

FIFTH AVENUE LANDING MARINE BIOLOGY

Typical soft bottom observed during the survey 
with signs of burrowing invertebrates and a 
juvenile barred sand bass. 

Due to the potential of impacts to eelgrass associated with shading, a shading analysis was 
performed to identify areas with the greatest 
introduced from proposed structures
analysis developed shadows from existing and proposed structures for four dates: March 21, 
June 21, September 21, and December 21. These dates incorporate data from all seasons and 
since they include the summer and winter solstice, they include data using the most extreme 
sun angles. On each of the target dates, shadows were modeled at 8am, 10am, 12pm, 2pm, 
4pm, 6pm, and sunset. The shading data associated with new shading from propos
were then overlaid on eelgrass maps to determine the extent of potential shading impacts.
 

Results 
The results below present the findings of the side
marine habitat survey area, the analysis of 
provided figures showing the results of the biological resources survey have overlays for Project 
phase I (Figure 2) and Project phase II (Figure 3).

Marine Habitats 
The natural and man-made habitats 
unvegetated soft bottom, vegetated sof
intertidal riprap, intertidal seawall, 

Unvegetated Soft Bottom
The majority of the surveyed area 
mean lower low water (MLLW
concrete seawall, but there are areas with intertidal soft bottom at the t
with shoaled intertidal sand on the northwest side of the Joe's Crab Shack in the northwest 
corner of the survey area (Figure 2 and Figure 3). Shallow shoreline areas typically have a 
greater content of fine sands that quickly give 
 

variety of infaunal polychaetes

verticillatum was found in occasional clumps over soft
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Typical soft bottom observed during the survey 
with signs of burrowing invertebrates and a 

Due to the potential of impacts to eelgrass associated with shading, a shading analysis was 
performed to identify areas with the greatest likelihood of being impacted by shading 

proposed structures (Gensler and Robert Green Company 2017)
analysis developed shadows from existing and proposed structures for four dates: March 21, 
June 21, September 21, and December 21. These dates incorporate data from all seasons and 
ince they include the summer and winter solstice, they include data using the most extreme 

sun angles. On each of the target dates, shadows were modeled at 8am, 10am, 12pm, 2pm, 
4pm, 6pm, and sunset. The shading data associated with new shading from propos
were then overlaid on eelgrass maps to determine the extent of potential shading impacts.

The results below present the findings of the side-scan sonar survey, SCUBA surveys of 
, the analysis of essential fish habitat, and noise impact analysis

provided figures showing the results of the biological resources survey have overlays for Project 
phase I (Figure 2) and Project phase II (Figure 3). 

made habitats observed and surveyed within the survey area
unvegetated soft bottom, vegetated soft bottom, docks and pilings, armored rocky bottom, 

intertidal seawall, and open water. Each marine habitat is discussed

Unvegetated Soft Bottom 
surveyed area is soft bottom, ranging in depth from intertidal to 

MLLW). The intertidal portions are mostly shoreline rip
concrete seawall, but there are areas with intertidal soft bottom at the toe of rip
with shoaled intertidal sand on the northwest side of the Joe's Crab Shack in the northwest 
corner of the survey area (Figure 2 and Figure 3). Shallow shoreline areas typically have a 
greater content of fine sands that quickly give way to mud moving toward deeper water.

The most common invertebrate observed 

unvegetated soft bottom areas 

dwelling anemone (Pachycerianthus fimbriatus

Additionally, the mud showed evidence of 

numerous burrowing invertebrates, likely 

including bivalves, burrowing anemones, and 

amphipods.  A core of mud representative of the 

unvegetated soft bottom habitat was collected 

and processed through a sieve. Inspection of the 

macrofauna retained by the sieve revealed a 

variety of infaunal polychaetes. Additionally, the exotic colonial bryozoan, 

was found in occasional clumps over soft bottom. 

4 

Due to the potential of impacts to eelgrass associated with shading, a shading analysis was 
of being impacted by shading 

(Gensler and Robert Green Company 2017). The shading 
analysis developed shadows from existing and proposed structures for four dates: March 21, 
June 21, September 21, and December 21. These dates incorporate data from all seasons and 
ince they include the summer and winter solstice, they include data using the most extreme 

sun angles. On each of the target dates, shadows were modeled at 8am, 10am, 12pm, 2pm, 
4pm, 6pm, and sunset. The shading data associated with new shading from proposed structures 
were then overlaid on eelgrass maps to determine the extent of potential shading impacts. 

SCUBA surveys of the 
essential fish habitat, and noise impact analysis. The 

provided figures showing the results of the biological resources survey have overlays for Project 

survey area were 
armored rocky bottom, 

discussed below. 

intertidal to -30-feet 
The intertidal portions are mostly shoreline rip-rap and 

oe of rip-rap and areas 
with shoaled intertidal sand on the northwest side of the Joe's Crab Shack in the northwest 
corner of the survey area (Figure 2 and Figure 3). Shallow shoreline areas typically have a 

way to mud moving toward deeper water. 

The most common invertebrate observed over 

unvegetated soft bottom areas was the tube-

Pachycerianthus fimbriatus). 

the mud showed evidence of 

numerous burrowing invertebrates, likely 

including bivalves, burrowing anemones, and 

amphipods.  A core of mud representative of the 

abitat was collected 

and processed through a sieve. Inspection of the 

macrofauna retained by the sieve revealed a 

. Additionally, the exotic colonial bryozoan, Zoobotryon 
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FIFTH AVENUE LANDING MARINE BIOLOGY

 

The upper boundary of a shoreline fringing 
eelgrass bed with a juvenile barred sand bass.

Common motile invertebrates observed on the mud bottom included spiny lobster (
interruptus), California aglaja (Navanax inermis
The observed lobsters were associated with debris items.
 
Fish species observed over unvegetated soft bottom included numerous round stingrays 
(Urobatis halleri).  Fleeing flatfish were observed that were difficult to identify but likely 
included diamond turbot (Hypsopsetta guttulata
californicus). Barred sand bass (
maculatofaciatus) were also observed over unvegetated soft bottom.

Vegetated Soft Bottom 

located in two general areas. The first was the eelgrass mitigation site at the former Campbell 
Shipyard sediment remediation site. That is a 1.58
site that was created as part of the sediment remediation project; the site is located southeast 
of the Project area and adjacent to the concrete mole pier that can be seen extending into the 
water in Figure 2 and Figure 3. The
northwest of the Project area. Shoreline eelgrass occurs
around Embarcadero Marina Pa
occurred in moderate density across 
appeared to be healthy with minimal epiphyte load
shore was typically shorter (less than 30 centimeters tall) relative to eelgrass in deeper water 
that was typically greater than 40
 
In addition to eelgrass, there were small amounts of 
Gracilariaceae) observed within eelgrass beds
bryozoan, Zoobotryon verticillatum
 

Fish observed within the eelgrass included round stingrays, b
bass. It is likely that the eelgrass beds support numerous other fish species not observed during 
the survey. 

MARINE BIOLOGY 

 

 

The upper boundary of a shoreline fringing 
eelgrass bed with a juvenile barred sand bass. 

Common motile invertebrates observed on the mud bottom included spiny lobster (
Navanax inermis), and cloudy bubble snails (Bulla gouldiana

he observed lobsters were associated with debris items. 

Fish species observed over unvegetated soft bottom included numerous round stingrays 
.  Fleeing flatfish were observed that were difficult to identify but likely 

Hypsopsetta guttulata) and California halibut (
arred sand bass (Paralabrax nebulifer) and spotted sand bass (

) were also observed over unvegetated soft bottom. 

 
Eelgrass occurs in localized portion
shaded soft bottom habitats in areas adjacent to 
the Project area. Mapping of the side
record identified 1.239 acre (0.502 hectare)
eelgrass within the survey area. 
eelgrass was outside of the current marina lease 
area; of the mapped eelgrass, there were 
approximately 1,238 square feet (
meters) of eelgrass within the current marina 

lease area. Eelgrass was found growing at depths 
ranging from approximately +1 
(Figure 2 and Figure 3). Most of the eelgrass was 

located in two general areas. The first was the eelgrass mitigation site at the former Campbell 
Shipyard sediment remediation site. That is a 1.58-acre (0.64 hectare) shallow

was created as part of the sediment remediation project; the site is located southeast 
of the Project area and adjacent to the concrete mole pier that can be seen extending into the 

and Figure 3. The second area is the shoreline fringing eelgrass located 
northwest of the Project area. Shoreline eelgrass occurs at the toe of the rip
around Embarcadero Marina Park South and is interrupted by Joe's Crabshack. 

density across much of the observed area. The eelgrass generally 
with minimal epiphyte loading. Eelgrass growing in shallow water along 

ally shorter (less than 30 centimeters tall) relative to eelgrass in deeper water 
t was typically greater than 40-centimeters long. 

In addition to eelgrass, there were small amounts of a Gracilarioid red alga (Family 
observed within eelgrass beds. There were also minor amounts of the exotic 

Zoobotryon verticillatum, found within eelgrass beds.  

Fish observed within the eelgrass included round stingrays, barred sand bass, and 
that the eelgrass beds support numerous other fish species not observed during 

7 

Common motile invertebrates observed on the mud bottom included spiny lobster (Panulirus 
Bulla gouldiana).  

Fish species observed over unvegetated soft bottom included numerous round stingrays 
.  Fleeing flatfish were observed that were difficult to identify but likely 

and California halibut (Paralichthys 
and spotted sand bass (Paralabrax 

portions of the un-
soft bottom habitats in areas adjacent to 

Mapping of the side-scan sonar 
1.239 acre (0.502 hectare) of 

urvey area. Most of the 
eelgrass was outside of the current marina lease 
area; of the mapped eelgrass, there were 

square feet (115 square 
meters) of eelgrass within the current marina 

growing at depths 
 to -8-feet MLLW 

Most of the eelgrass was 
located in two general areas. The first was the eelgrass mitigation site at the former Campbell 

acre (0.64 hectare) shallow-water habitat 
was created as part of the sediment remediation project; the site is located southeast 

of the Project area and adjacent to the concrete mole pier that can be seen extending into the 
the shoreline fringing eelgrass located 

at the toe of the rip-rap shoreline 
rk South and is interrupted by Joe's Crabshack. The eelgrass 

The eelgrass generally 
. Eelgrass growing in shallow water along 

ally shorter (less than 30 centimeters tall) relative to eelgrass in deeper water 

a Gracilarioid red alga (Family 
There were also minor amounts of the exotic 

and spotted sand 
that the eelgrass beds support numerous other fish species not observed during 
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The most common invertebrate observed 

soft bottom associated with eelgrass was generally similar to unvegetated a

of numerous burrowing invertebrates, likely including bivalves, burrowing anemones, and 

amphipods. Common motile invertebrates observed included the 

bubble snails. 

Docks and Piles 
A portion of the surveyed area
existing floating docks and their associated piles. 
The upper reaches of the piles (
to -2-feet MLLW) were generally colonized by a 
fouling community dominated by 
(Balanus glandula and Chthamalus
oyster (Ostrea lurida). the shallow sub
portions of the piles were similar to the dock 
floats and were dominated by
clava, Ciona sp. Botrylloides spp.
various sponges (Porifera), Z. 
encrusting bryozoans (Eurystomella
the dock floats and shallow sub
flabellata, sea lettuce (Ulva lactuca
(Rhodophyta). Moving toward deeper water on the piles, s
became dominant. 
 
Fish observed around the piles and dock floats 
kelp bass (Paralabrax clathratus
topsmelt (Atherinops affinis) were observed nearby while inspecting the docks

Armored Rocky Bottom
A portion of the surveyed area includes seafloor that was armored with rock 
disturbance to the bottom after remediation associated with the former Campbell Shipyard. 
The rip-rap was placed on the bottom at a depth of approximately 
intertidal depths where it protects the seawall. In the subtidal areas where the rip
placed the rip-rap is mixed with soft sediments that have settled since the placement. The rip
rap mud complex provides a habitat that is rela
 
The armored rocky bottom supported 

nudibranchs (Nudibranchia), lobster, and California aglaja

stingray, kelp bass, and barred sand bass. The only notable alga was the invasive 

muticum. 

MARINE BIOLOGY 

 

 

Mid-water view of the encrusting community on 
a concrete pile. 

The most common invertebrate observed within eelgrass was the tube-dwelling anemone. 

soft bottom associated with eelgrass was generally similar to unvegetated areas with 

of numerous burrowing invertebrates, likely including bivalves, burrowing anemones, and 

otile invertebrates observed included the California aglaja and cloudy 

surveyed area is covered by 
floating docks and their associated piles. 

(approximately +2 
were generally colonized by a 

dominated by barnacles 
Chthamalus sp.) and Pacific 
). the shallow sub-tidal 
were similar to the dock 

were dominated by tunicates (Styela 
spp., and others), 
 verticillatum, and 

Eurystomella sp.). There were minor amounts of algae associated with 
the dock floats and shallow sub-tidal portions of the piles including Corallina sp

Ulva lactuca), Mazzaella splendens, and various foliose red algae 
Moving toward deeper water on the piles, sponges, tunicates and bryozoans 

and dock floats included giant kelpfish (Heterostichus rostratus
Paralabrax clathratus), opaleye (Girella nigricans), and barred sand bass.

were observed nearby while inspecting the docks.

Armored Rocky Bottom 
A portion of the surveyed area includes seafloor that was armored with rock rip
disturbance to the bottom after remediation associated with the former Campbell Shipyard. 

rap was placed on the bottom at a depth of approximately -30-feet MLLW and rises to 
intertidal depths where it protects the seawall. In the subtidal areas where the rip

rap is mixed with soft sediments that have settled since the placement. The rip
rap mud complex provides a habitat that is relatively diverse.  

supported many invertebrates including tunicates, sponges, 

nudibranchs (Nudibranchia), lobster, and California aglaja. Fishes observed included round 

stingray, kelp bass, and barred sand bass. The only notable alga was the invasive 
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encrusting community on 

dwelling anemone. The 

reas with evidence 

of numerous burrowing invertebrates, likely including bivalves, burrowing anemones, and 

California aglaja and cloudy 

. There were minor amounts of algae associated with 
Corallina spp., Dictyota 

and various foliose red algae 
, tunicates and bryozoans 

Heterostichus rostratus), 
and barred sand bass. Schools of 

. 

rip-rap to prevent 
disturbance to the bottom after remediation associated with the former Campbell Shipyard. 

et MLLW and rises to 
intertidal depths where it protects the seawall. In the subtidal areas where the rip-rap was 

rap is mixed with soft sediments that have settled since the placement. The rip-

tunicates, sponges, various 

. Fishes observed included round 

stingray, kelp bass, and barred sand bass. The only notable alga was the invasive Sargassum 
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Intertidal rip-rap on the Embarcadero Marina 
Park South shoreline. Small white "dots" 
are oyster. 

Intertidal Rip-rap and Seawall

intertidal and shallow subtidal depths lobster and 
were observed and the alga, S. muticum
surveying along the shoreline rip

Open Water 
Schools of topsmelt were observed in the open water around and between the boat docks.
likely that other schooling bait fish frequent the open waters of the 
anchovy (Anchoa delicatissima) and deepbody anchovy (
Williams 2009). These fish are important prey items for sea birds that 
in the marina, including brown pelicans
cormorants (Phalacrocorax auritus
observed during the survey, double
were observed. 

Sensitive Species 
Protected, rare, threatened, or endangered species that may occur within 
east Pacific green sea turtle (
(Sternula antillarum browni) (State Endangered and Federal Endangered), 
pelican (California Department of Fish and 
the Marine Mammal Protection Act and likely to occur 
seal (Phoca vitulina), California sea lion (
(Delphinus spp.), and coastal bottlenose dolphin
species were observed during the survey, though their likelihood of occurrence is as follows.
 
Individuals from the green sea turtle population that live in 
observed in south San Diego Bay
have been tracked between San Diego and Mexico. Thus, animals may occasionally be found in 
the project footprint but most observations are in south San Diego Bay. 
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rap on the Embarcadero Marina 
Park South shoreline. Small white "dots" on rocks 

and Seawall 
The rip-rap revetment along the 
shoreline was the same material used to armor 
the bottom as part of the Campbell Shipyard 
sediment remediation project. Larger rip
observed on the shoreline around 
Marina Park South. All rocky intertidal rip
habitat supported oyster at higher elevations. 
The growth of green algae, primarily sea lettuce 

and the filamentous U. intestinalis
considerable on the high intertidal rip
the northern seawall. Moving toward deeper 

intertidal and shallow subtidal depths lobster and two-spot octopus (Octopus bimaculoides
S. muticum was common. Multiple opaleye were observed while 

surveying along the shoreline rip-rap. 

chools of topsmelt were observed in the open water around and between the boat docks.
schooling bait fish frequent the open waters of the marina, including slough

) and deepbody anchovy (Anchoa compressa
. These fish are important prey items for sea birds that can be expected to 

in the marina, including brown pelicans (Pelecanus occidentalis californicus)
Phalacrocorax auritus), grebes, and terns. While pelicans and terns were not 

observed during the survey, double-crested cormorants, and eared grebes (Podiceps nigricollis

Protected, rare, threatened, or endangered species that may occur within the 
east Pacific green sea turtle (Chelonia mydas) (Federal Threatened), California least tern 

) (State Endangered and Federal Endangered), and 
pelican (California Department of Fish and Wildlife Fully Protected). Mammals protected under 
the Marine Mammal Protection Act and likely to occur in central San Diego Bay include 

California sea lion (Zalophus californianus californianus), common dolphin 
bottlenose dolphin (Tursiops truncatus). None of the

species were observed during the survey, though their likelihood of occurrence is as follows.

Individuals from the green sea turtle population that live in San Diego Bay are typically 
in south San Diego Bay. They are found throughout San Diego Bay and individuals 

have been tracked between San Diego and Mexico. Thus, animals may occasionally be found in 
the project footprint but most observations are in south San Diego Bay.  

9 

rap revetment along the northern 
was the same material used to armor 

the bottom as part of the Campbell Shipyard 
sediment remediation project. Larger rip-rap was 
observed on the shoreline around Embarcadero 
Marina Park South. All rocky intertidal rip-rap 
habitat supported oyster at higher elevations. 
The growth of green algae, primarily sea lettuce 

U. intestinalis was 
considerable on the high intertidal rip-rap along 

rn seawall. Moving toward deeper 
Octopus bimaculoides) 

was common. Multiple opaleye were observed while 

chools of topsmelt were observed in the open water around and between the boat docks.  It is 
marina, including slough 

compressa) (Pondella and 
can be expected to forage 

), double-crested 
While pelicans and terns were not 

Podiceps nigricollis) 

the region include 
) (Federal Threatened), California least tern 

and California brown 
. Mammals protected under 

central San Diego Bay include harbor 
common dolphin 

None of the above 
species were observed during the survey, though their likelihood of occurrence is as follows. 

San Diego Bay are typically 
are found throughout San Diego Bay and individuals 

have been tracked between San Diego and Mexico. Thus, animals may occasionally be found in 
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The California least tern is seasonally present in San Diego Bay, from April to September. 
two closest nesting areas are Lindbergh Field and Naval Base Coronado. The Lindbergh Field 
nest site is approximately 2 miles (3.2 kilometers) away from the Project area;
Coronado nest site is approximately 2.8 miles (4.4 kilometers) away from the Project area. 
Estimates of foraging distance vary by location
Associates (2012). Atwood and Minsky found that 60% of foragin
miles of nesting sites. Steinbeck et al. 
colony and 98% within 4 miles. Due to the 
California least tern management
occasionally forage within the Project area
area is likely negligible given the amount of open water foraging area between the Project area 
and the nesting sites. It is likely that California least terns foraging in San Diego Bay would find 
forage closer to the nesting sites. In other words, when considering that area increases faster 
than distance moving away from nest sites and birds are typical
to nest sites, the likelihood of any significant foraging activity at the Project area is 
 
California brown pelicans do not nest in San Diego Bay, but 
habitats.  Harbor seals and California sea lions do not breed in San Diego Bay
bay year round. Harbor seals and California sea lions are likely to be found occasionally using 
the Project area. The dolphin species commonly transit through central San Diego Ba
rarely observed within marina environments (personal observation R. Mooney).

Essential Fish Habitat Assessment
The following assessment of Essential Fish Habitat (EFH) for 
accordance with the 1996 amendments t
Conservation Act (Code of Federal Regulations (CFR) Title 50, Chapter VI, Part 600)
amendments require the delineation of “essential fish habitat” for all managed species.  Federal 
action agencies which fund, permit, or carry out activities that may adversely impact EFH are 
required to consult with the National Marine Fisheries Service (NMFS) regarding the potential 
effects of their actions on EFH, and respond in writing to the NMFS’s recommendations.
 
The CFR defines EFH as “those waters and substrate necessary to fish for spawning, breeding, 
feeding, or growth to maturity. For the purpose of interpreting the definition of essential fish 
habitat: “Waters” include aquatic areas and their associated physical, chemical, and bio
properties that are used by fish and may include aquatic areas historically used by fish where 
appropriate; “substrate” includes sediment, hard bottom, structures underlying the waters, and 
associated biological communities; “necessary” means the h
sustainable fishery and the managed species' contribution to a healthy ecosystem; and 
“spawning, breeding, feeding, or growth to maturity” covers a species' full life cycle.”  A healthy 
ecosystem is defined under the CFR as, “a
maintained, diversity of the flora and fauna is preserved, and the ecosystem retains the ability 
to regulate itself. Such an ecosystem should be similar to comparable, undisturbed ecosystems 
with regard to standing crop, productivity, nutrient dynamics, trophic structure, species 
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seasonally present in San Diego Bay, from April to September. 
two closest nesting areas are Lindbergh Field and Naval Base Coronado. The Lindbergh Field 
nest site is approximately 2 miles (3.2 kilometers) away from the Project area;
Coronado nest site is approximately 2.8 miles (4.4 kilometers) away from the Project area. 
Estimates of foraging distance vary by location and have been summarized by Harvey and 

. Atwood and Minsky found that 60% of foraging trips were limited to within 2 
miles of nesting sites. Steinbeck et al. found 91% of surveyed birds within 3.5 miles of the 

Due to the proximity of the Project area to local 
management area V (refer to USFWS 2006) it is likely that least terns 

the Project area. However, California least tern usage 
is likely negligible given the amount of open water foraging area between the Project area 

It is likely that California least terns foraging in San Diego Bay would find 
forage closer to the nesting sites. In other words, when considering that area increases faster 
than distance moving away from nest sites and birds are typically found foraging relatively close 
to nest sites, the likelihood of any significant foraging activity at the Project area is 

do not nest in San Diego Bay, but frequently loaf and forage in marina
ls and California sea lions do not breed in San Diego Bay, but forage 

. Harbor seals and California sea lions are likely to be found occasionally using 
the Project area. The dolphin species commonly transit through central San Diego Ba
rarely observed within marina environments (personal observation R. Mooney).

Essential Fish Habitat Assessment 
The following assessment of Essential Fish Habitat (EFH) for Fifth Avenue Landing
accordance with the 1996 amendments to the Magnuson-Stevens Fishery Management and 

Code of Federal Regulations (CFR) Title 50, Chapter VI, Part 600)
amendments require the delineation of “essential fish habitat” for all managed species.  Federal 

und, permit, or carry out activities that may adversely impact EFH are 
required to consult with the National Marine Fisheries Service (NMFS) regarding the potential 
effects of their actions on EFH, and respond in writing to the NMFS’s recommendations.

“those waters and substrate necessary to fish for spawning, breeding, 
feeding, or growth to maturity. For the purpose of interpreting the definition of essential fish 
habitat: “Waters” include aquatic areas and their associated physical, chemical, and bio
properties that are used by fish and may include aquatic areas historically used by fish where 
appropriate; “substrate” includes sediment, hard bottom, structures underlying the waters, and 
associated biological communities; “necessary” means the habitat required to support a 
sustainable fishery and the managed species' contribution to a healthy ecosystem; and 
“spawning, breeding, feeding, or growth to maturity” covers a species' full life cycle.”  A healthy 
ecosystem is defined under the CFR as, “an ecosystem where ecological productive capacity is 
maintained, diversity of the flora and fauna is preserved, and the ecosystem retains the ability 
to regulate itself. Such an ecosystem should be similar to comparable, undisturbed ecosystems 

o standing crop, productivity, nutrient dynamics, trophic structure, species 
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seasonally present in San Diego Bay, from April to September. The 
two closest nesting areas are Lindbergh Field and Naval Base Coronado. The Lindbergh Field 
nest site is approximately 2 miles (3.2 kilometers) away from the Project area; the Naval Base 
Coronado nest site is approximately 2.8 miles (4.4 kilometers) away from the Project area. 

and have been summarized by Harvey and 
g trips were limited to within 2 

found 91% of surveyed birds within 3.5 miles of the 
local nesting sites in 

it is likely that least terns 
usage of the marina 

is likely negligible given the amount of open water foraging area between the Project area 
It is likely that California least terns foraging in San Diego Bay would find 

forage closer to the nesting sites. In other words, when considering that area increases faster 
ly found foraging relatively close 

to nest sites, the likelihood of any significant foraging activity at the Project area is negligible. 

frequently loaf and forage in marina 
but forage in the 

. Harbor seals and California sea lions are likely to be found occasionally using 
the Project area. The dolphin species commonly transit through central San Diego Bay, but are 
rarely observed within marina environments (personal observation R. Mooney). 

Fifth Avenue Landing is provided in 
Stevens Fishery Management and 

Code of Federal Regulations (CFR) Title 50, Chapter VI, Part 600).  The 
amendments require the delineation of “essential fish habitat” for all managed species.  Federal 

und, permit, or carry out activities that may adversely impact EFH are 
required to consult with the National Marine Fisheries Service (NMFS) regarding the potential 
effects of their actions on EFH, and respond in writing to the NMFS’s recommendations. 

“those waters and substrate necessary to fish for spawning, breeding, 
feeding, or growth to maturity. For the purpose of interpreting the definition of essential fish 
habitat: “Waters” include aquatic areas and their associated physical, chemical, and biological 
properties that are used by fish and may include aquatic areas historically used by fish where 
appropriate; “substrate” includes sediment, hard bottom, structures underlying the waters, and 

abitat required to support a 
sustainable fishery and the managed species' contribution to a healthy ecosystem; and 
“spawning, breeding, feeding, or growth to maturity” covers a species' full life cycle.”  A healthy 

n ecosystem where ecological productive capacity is 
maintained, diversity of the flora and fauna is preserved, and the ecosystem retains the ability 
to regulate itself. Such an ecosystem should be similar to comparable, undisturbed ecosystems 

o standing crop, productivity, nutrient dynamics, trophic structure, species 
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richness, stability, resilience, contamination levels, and the frequency of diseased organisms.”

NMFS Managed Ichthyofauna Present in San Diego Bay
To adequately address EFH at th
known or expected to exist at the project site need to be identified.  The means of determining 
the presence of managed fish species in this document is through evaluation of the fish species 
identified during fisheries inventories of 
been thoroughly studied (Allen 1999, Pondella et al. 2006, Pondella and Williams 2009a, 2009b, 
2011, Williams and Pondella 2012, Williams et al. 2015, 2016)
San Diego Bay during fisheries inventories
Management Plans (FMPs)-the Coastal Pelagics and Pacific Grou
(Table 1; NMFS 1998 and 2008).  
include northern anchovy, Pacific sardine
managed under the Pacific Groundfish FMP and found in San Diego Bay include California 
scorpionfish and English sole. 
 
Table 1.  The federally managed coastal pelagic fish species and pacific groundfish species 
in San Diego Bay. 

 
Henderson and Mooney (2001) developed life histories 
managed fish species found in San Diego Bay using available literature.  The following 
descriptions of the life histories of the 
background information required to make a determination of the suitability
to support and provide essential habitat for these species.

Northern Anchovy
Northern anchovy historically ranged from the Queen Charlotte Islands, British Columbia south 
to Cape San Lucas, Baja California.  More recently, populations 
California, Mexico.  Larvae and juveniles are often abundant in nearshore areas and estuaries 
with adults being more oceanic.  However, adults can be abundant in shallow nearshore areas 
and well-circulated estuaries, and eggs an
anchovy are non-migratory but do make extensive inshore

Common Name

Northern Anchovy

Pacific Sardine

Pacific Mackerel

Jack Mackerel

California Scorpionfish

English Sole
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richness, stability, resilience, contamination levels, and the frequency of diseased organisms.”

NMFS Managed Ichthyofauna Present in San Diego Bay 
To adequately address EFH at the project site, the federally managed fish species that are 
known or expected to exist at the project site need to be identified.  The means of determining 
the presence of managed fish species in this document is through evaluation of the fish species 

during fisheries inventories of San Diego Bay. The San Diego Bay ichthyofauna 
been thoroughly studied (Allen 1999, Pondella et al. 2006, Pondella and Williams 2009a, 2009b, 
2011, Williams and Pondella 2012, Williams et al. 2015, 2016).  Of the species identified within 
San Diego Bay during fisheries inventories, six are managed by the NMFS under two Fishery 

the Coastal Pelagics and Pacific Groundfish Management Plans 
NMFS 1998 and 2008).  The fish species managed under the Coastal Pelagics FMP 

acific sardine, Pacific mackerel, and jack mackerel
managed under the Pacific Groundfish FMP and found in San Diego Bay include California 

federally managed coastal pelagic fish species and pacific groundfish species previously identified 

 

Henderson and Mooney (2001) developed life histories relative to evaluation of EFH 
managed fish species found in San Diego Bay using available literature.  The following 
descriptions of the life histories of the six-managed species listed above provide the 
background information required to make a determination of the suitability of the project area 
to support and provide essential habitat for these species. 

Northern Anchovy 
Northern anchovy historically ranged from the Queen Charlotte Islands, British Columbia south 
to Cape San Lucas, Baja California.  More recently, populations have moved into the Gulf of 
California, Mexico.  Larvae and juveniles are often abundant in nearshore areas and estuaries 
with adults being more oceanic.  However, adults can be abundant in shallow nearshore areas 

circulated estuaries, and eggs and larvae have been found offshore.  Northern 
migratory but do make extensive inshore-offshore movements and along

Common Name

Northern Anchovy Engraulis mordax

Pacific Sardine Sardinops sagax

Pacific Mackerel Scomber japonicus

Trachurus symmetricus

California Scorpionfish Scorpaena guttata

Parophrys vetulus

Coastal Pelagics FMP

Pacific Groundfish FMP

Scientific Name
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richness, stability, resilience, contamination levels, and the frequency of diseased organisms.” 

e project site, the federally managed fish species that are 
known or expected to exist at the project site need to be identified.  The means of determining 
the presence of managed fish species in this document is through evaluation of the fish species 

San Diego Bay. The San Diego Bay ichthyofauna have 
been thoroughly studied (Allen 1999, Pondella et al. 2006, Pondella and Williams 2009a, 2009b, 

species identified within 
, six are managed by the NMFS under two Fishery 

ndfish Management Plans 
d under the Coastal Pelagics FMP 

and jack mackerel. The fish 
managed under the Pacific Groundfish FMP and found in San Diego Bay include California 

previously identified 

 

relative to evaluation of EFH for the 
managed fish species found in San Diego Bay using available literature.  The following 

species listed above provide the 
of the project area 

Northern anchovy historically ranged from the Queen Charlotte Islands, British Columbia south 
have moved into the Gulf of 

California, Mexico.  Larvae and juveniles are often abundant in nearshore areas and estuaries 
with adults being more oceanic.  However, adults can be abundant in shallow nearshore areas 

d larvae have been found offshore.  Northern 
offshore movements and along-
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shore movements.  In some populations, juveniles and adults are observed moving into 
estuaries during spring and summer and th
throughout the year dependent upon the population.  In southern California, spawning occurs 
between January and May.  Larvae consume copepod eggs and nauplii, naked dinoflagellates, 
rotifers, ciliates, and foraminiferans.  Adults and juveniles typically consume phytoplankton, 
planktonic crustaceans, and fish larvae.  Northern anchovy are one of the most abundant fish in 
the California current and are important prey for a variety of fish, birds, and marine mammal
Finally, they are considered an indicator of environmental stress, being affected by low 
dissolved oxygen and water-soluble fractions of crude oil (Emmett et al. 1991).

Pacific Sardine 
Pacific sardine is a pelagic species.  Individuals can be found in 
in open coastal habitats and offshore.  The Pacific sardine is wide ranging with sardines in the 
Alguhas, Benguela, California, Kuroshio, and Peru currents, and off New Zealand and Australia 
being considered the same species.
environmental conditions.  In California, sardines are highly mobile and move seasonally.  Older 
adults move from southern California and northern Baja spawning grounds to feeding grounds 
off the Pacific Northwest and Canada.  Younger individuals (two to four years old) migrate to 
feeding grounds in central and northern California.  Juveniles occur in nearshore habitats off 
northern Baja and southern California.  Although numbers vary greatly, at times sard
the most abundant fish species in the California current.  In southern populations spawning 
occurs year-round with a peak from April to August between Point Conception and Magdalena 
Bay.  Eggs and larva are found everywhere adults are found.  Sard
consuming both phytoplankton and zooplankton.  They are themselves prey for a variety of 
predators.  Eggs and larvae are consumed by numerous planktivores with juvenile and adults 
being consumed by a variety of fish, birds, and mammal

Pacific Mackerel
Pacific mackerel is a pelagic species.  In the northeastern Pacific, Pacific mackerel range from 
Banderas Bay, Mexico to southeastern Alaska.  As a group they are the same species as 
mackerel of a variety of names occurring
Pacific mackerel usually occur within 20 miles of shore.  Local populations spawn from Eureka, 
California south to Cabo San Lucas, Baja California between 2 and 200 miles from shore with 
peak spawning occurring between late April and July.  However, fecundity is more closely tied 
to sufficient food and environmental conditions than to season.  Pacific mackerel larvae eat 
zooplankton including copepods and fish larvae.  Juveniles and adults consume sma
larvae, squid and pelagic crustaceans.  Pacific mackerel larvae are predated by numerous 
invertebrate and vertebrate planktivores.  Juveniles and adults are important prey for many 
large fishes, marine mammals, and birds.  Due to their larg
as forage than Pacific sardine or northern anchovy which are available to a wider variety of 
predators and are more abundant (NMFS 1998).

Jack Mackerel 
Jack mackerel is a schooling fish that ranges widely throughout 
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shore movements.  In some populations, juveniles and adults are observed moving into 
estuaries during spring and summer and then back out during the fall.  Spawning occurs 
throughout the year dependent upon the population.  In southern California, spawning occurs 
between January and May.  Larvae consume copepod eggs and nauplii, naked dinoflagellates, 

miniferans.  Adults and juveniles typically consume phytoplankton, 
planktonic crustaceans, and fish larvae.  Northern anchovy are one of the most abundant fish in 
the California current and are important prey for a variety of fish, birds, and marine mammal
Finally, they are considered an indicator of environmental stress, being affected by low 

soluble fractions of crude oil (Emmett et al. 1991). 

 
Pacific sardine is a pelagic species.  Individuals can be found in estuaries, but are most common 
in open coastal habitats and offshore.  The Pacific sardine is wide ranging with sardines in the 
Alguhas, Benguela, California, Kuroshio, and Peru currents, and off New Zealand and Australia 
being considered the same species.  Changes in distribution are common and linked to 
environmental conditions.  In California, sardines are highly mobile and move seasonally.  Older 
adults move from southern California and northern Baja spawning grounds to feeding grounds 

orthwest and Canada.  Younger individuals (two to four years old) migrate to 
feeding grounds in central and northern California.  Juveniles occur in nearshore habitats off 
northern Baja and southern California.  Although numbers vary greatly, at times sard
the most abundant fish species in the California current.  In southern populations spawning 

round with a peak from April to August between Point Conception and Magdalena 
Bay.  Eggs and larva are found everywhere adults are found.  Sardines are planktivores 
consuming both phytoplankton and zooplankton.  They are themselves prey for a variety of 
predators.  Eggs and larvae are consumed by numerous planktivores with juvenile and adults 
being consumed by a variety of fish, birds, and mammals (NMFS 1998).  

Pacific Mackerel 
Pacific mackerel is a pelagic species.  In the northeastern Pacific, Pacific mackerel range from 
Banderas Bay, Mexico to southeastern Alaska.  As a group they are the same species as 
mackerel of a variety of names occurring elsewhere in the Pacific, Atlantic, and Indian oceans.  
Pacific mackerel usually occur within 20 miles of shore.  Local populations spawn from Eureka, 
California south to Cabo San Lucas, Baja California between 2 and 200 miles from shore with 

g occurring between late April and July.  However, fecundity is more closely tied 
to sufficient food and environmental conditions than to season.  Pacific mackerel larvae eat 
zooplankton including copepods and fish larvae.  Juveniles and adults consume sma
larvae, squid and pelagic crustaceans.  Pacific mackerel larvae are predated by numerous 
invertebrate and vertebrate planktivores.  Juveniles and adults are important prey for many 
large fishes, marine mammals, and birds.  Due to their larger size, they are likely less important 
as forage than Pacific sardine or northern anchovy which are available to a wider variety of 
predators and are more abundant (NMFS 1998). 

Jack mackerel is a schooling fish that ranges widely throughout the northeastern Pacific.  
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shore movements.  In some populations, juveniles and adults are observed moving into 
en back out during the fall.  Spawning occurs 

throughout the year dependent upon the population.  In southern California, spawning occurs 
between January and May.  Larvae consume copepod eggs and nauplii, naked dinoflagellates, 

miniferans.  Adults and juveniles typically consume phytoplankton, 
planktonic crustaceans, and fish larvae.  Northern anchovy are one of the most abundant fish in 
the California current and are important prey for a variety of fish, birds, and marine mammals.  
Finally, they are considered an indicator of environmental stress, being affected by low 

 

estuaries, but are most common 
in open coastal habitats and offshore.  The Pacific sardine is wide ranging with sardines in the 
Alguhas, Benguela, California, Kuroshio, and Peru currents, and off New Zealand and Australia 

Changes in distribution are common and linked to 
environmental conditions.  In California, sardines are highly mobile and move seasonally.  Older 
adults move from southern California and northern Baja spawning grounds to feeding grounds 

orthwest and Canada.  Younger individuals (two to four years old) migrate to 
feeding grounds in central and northern California.  Juveniles occur in nearshore habitats off 
northern Baja and southern California.  Although numbers vary greatly, at times sardines are 
the most abundant fish species in the California current.  In southern populations spawning 

round with a peak from April to August between Point Conception and Magdalena 
ines are planktivores 

consuming both phytoplankton and zooplankton.  They are themselves prey for a variety of 
predators.  Eggs and larvae are consumed by numerous planktivores with juvenile and adults 

Pacific mackerel is a pelagic species.  In the northeastern Pacific, Pacific mackerel range from 
Banderas Bay, Mexico to southeastern Alaska.  As a group they are the same species as 

elsewhere in the Pacific, Atlantic, and Indian oceans.  
Pacific mackerel usually occur within 20 miles of shore.  Local populations spawn from Eureka, 
California south to Cabo San Lucas, Baja California between 2 and 200 miles from shore with 

g occurring between late April and July.  However, fecundity is more closely tied 
to sufficient food and environmental conditions than to season.  Pacific mackerel larvae eat 
zooplankton including copepods and fish larvae.  Juveniles and adults consume small fishes, fish 
larvae, squid and pelagic crustaceans.  Pacific mackerel larvae are predated by numerous 
invertebrate and vertebrate planktivores.  Juveniles and adults are important prey for many 

er size, they are likely less important 
as forage than Pacific sardine or northern anchovy which are available to a wider variety of 

the northeastern Pacific.  
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Individuals are found along the mainland coasts to an offshore limit approximated by a line 
running from Cabo San Lucas, Baja California, to the eastern Aleutian Islands, Alaska.  Typically, 
small jack mackerel (< 6 years of age)
the Southern California Bight.  Older individuals fill out the geographic range and are generally 
found offshore in deep water and along the coastline north of Point Conception, California.  
Jack mackerel spawn in nearshore oceanic waters between February and October in California, 
with peak spawning activity between March and July.  Larvae eat primarily copepods with the 
small jack mackerel found off southern California consuming large zooplankton, 
and anchovy.  Jack mackerel are prey items for large predators such as tunas and billfish.  

California Scorpionfish
The California scorpionfish ranges from Santa Cruz, California south to Uncle Sam Bank, Baja 
California.  It is a benthic species found in both sandy and rocky habitats.  Individuals are 
predominantly solitary, but are known to aggregate near prominent features both natural and 
man-made.  Young fish live in shallow habitats typically hidden within dense algae and bottom
encrusting organisms.  Spawning occurs between May and September and peaks in July.  Eggs 
are laid in a gelatinous mass that floats near the surface.  The primary food items include 
juvenile crabs, small fishes (e.g. northern anchovy), octopus, isopods, and shrim
1998).  

English Sole 
English sole range from central Baja California to Unimak Island, Alaska.  They occur in greatest 
numbers north of Point Conception, California.  Juveniles are found in all Pacific coast estuaries 
from San Pedro Bay, California to Puget Sound with Elkhorn Slough, California being the 
southernmost estuary where they are abundant.  Adults make limited movements with a 
northward migration in the spring to summer feeding grounds, returning in the fall.  Spawning 
occurs over soft-bottom substrates at depths of 165
December and April for southern stocks.  Eggs are buoyant and larvae are pelagic.  Adults and 
juveniles prefer soft sand and mud bottoms generally in less than 12 m of water.  Larvae a
planktivorous eating different life stages of copepods and other small planktonic organisms.  
Juveniles feed on copepods, gammaridean amphipods, cumaceans, mysids, polychaetes, small 
bivalves, clam siphons, and other benthic invertebrates.  Adults eat a
organisms, but particularly polychaetes, amphipods, molluscs, ophiuroids, and crustaceans.  
Larvae are likely eaten by larger fishes, with juveniles falling prey to larger fishes, marine 
mammals, and birds.  Adults may be eaten by marin
English sole are an indicator of environmental stress, accumulating contaminants and 
developing cancerous tumors as a result (Emmett et al. 1991).

Habitat Areas of Particular Concern
In addition to provisions and definitions relating to EFH in general, the MSA encourages 
regional management councils to specify habitat areas of particular concern (HAPC) in their 
region.  HAPC are defined for regionally important and potentially rare hab
sensitive to environmental degradation.
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Individuals are found along the mainland coasts to an offshore limit approximated by a line 
running from Cabo San Lucas, Baja California, to the eastern Aleutian Islands, Alaska.  Typically, 
small jack mackerel (< 6 years of age) are most abundant near the mainland coast and islands in 
the Southern California Bight.  Older individuals fill out the geographic range and are generally 
found offshore in deep water and along the coastline north of Point Conception, California.  

ckerel spawn in nearshore oceanic waters between February and October in California, 
with peak spawning activity between March and July.  Larvae eat primarily copepods with the 
small jack mackerel found off southern California consuming large zooplankton, 
and anchovy.  Jack mackerel are prey items for large predators such as tunas and billfish.  

California Scorpionfish 
The California scorpionfish ranges from Santa Cruz, California south to Uncle Sam Bank, Baja 

ecies found in both sandy and rocky habitats.  Individuals are 
predominantly solitary, but are known to aggregate near prominent features both natural and 

made.  Young fish live in shallow habitats typically hidden within dense algae and bottom
ing organisms.  Spawning occurs between May and September and peaks in July.  Eggs 

are laid in a gelatinous mass that floats near the surface.  The primary food items include 
juvenile crabs, small fishes (e.g. northern anchovy), octopus, isopods, and shrim

English sole range from central Baja California to Unimak Island, Alaska.  They occur in greatest 
numbers north of Point Conception, California.  Juveniles are found in all Pacific coast estuaries 

ornia to Puget Sound with Elkhorn Slough, California being the 
southernmost estuary where they are abundant.  Adults make limited movements with a 
northward migration in the spring to summer feeding grounds, returning in the fall.  Spawning 

bottom substrates at depths of 165-230 feet.  Spawning occurs between 
December and April for southern stocks.  Eggs are buoyant and larvae are pelagic.  Adults and 
juveniles prefer soft sand and mud bottoms generally in less than 12 m of water.  Larvae a
planktivorous eating different life stages of copepods and other small planktonic organisms.  
Juveniles feed on copepods, gammaridean amphipods, cumaceans, mysids, polychaetes, small 
bivalves, clam siphons, and other benthic invertebrates.  Adults eat a variety of benthic 
organisms, but particularly polychaetes, amphipods, molluscs, ophiuroids, and crustaceans.  
Larvae are likely eaten by larger fishes, with juveniles falling prey to larger fishes, marine 
mammals, and birds.  Adults may be eaten by marine mammals, sharks and other large fishes.  
English sole are an indicator of environmental stress, accumulating contaminants and 
developing cancerous tumors as a result (Emmett et al. 1991). 

Habitat Areas of Particular Concern  
In addition to provisions and definitions relating to EFH in general, the MSA encourages 
regional management councils to specify habitat areas of particular concern (HAPC) in their 

for regionally important and potentially rare habitats that may be 
sensitive to environmental degradation. 
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Individuals are found along the mainland coasts to an offshore limit approximated by a line 
running from Cabo San Lucas, Baja California, to the eastern Aleutian Islands, Alaska.  Typically, 

are most abundant near the mainland coast and islands in 
the Southern California Bight.  Older individuals fill out the geographic range and are generally 
found offshore in deep water and along the coastline north of Point Conception, California.  

ckerel spawn in nearshore oceanic waters between February and October in California, 
with peak spawning activity between March and July.  Larvae eat primarily copepods with the 
small jack mackerel found off southern California consuming large zooplankton, juvenile squid 
and anchovy.  Jack mackerel are prey items for large predators such as tunas and billfish.   

The California scorpionfish ranges from Santa Cruz, California south to Uncle Sam Bank, Baja 
ecies found in both sandy and rocky habitats.  Individuals are 

predominantly solitary, but are known to aggregate near prominent features both natural and 
made.  Young fish live in shallow habitats typically hidden within dense algae and bottom-

ing organisms.  Spawning occurs between May and September and peaks in July.  Eggs 
are laid in a gelatinous mass that floats near the surface.  The primary food items include 
juvenile crabs, small fishes (e.g. northern anchovy), octopus, isopods, and shrimp (Core Team 

English sole range from central Baja California to Unimak Island, Alaska.  They occur in greatest 
numbers north of Point Conception, California.  Juveniles are found in all Pacific coast estuaries 

ornia to Puget Sound with Elkhorn Slough, California being the 
southernmost estuary where they are abundant.  Adults make limited movements with a 
northward migration in the spring to summer feeding grounds, returning in the fall.  Spawning 

230 feet.  Spawning occurs between 
December and April for southern stocks.  Eggs are buoyant and larvae are pelagic.  Adults and 
juveniles prefer soft sand and mud bottoms generally in less than 12 m of water.  Larvae are 
planktivorous eating different life stages of copepods and other small planktonic organisms.  
Juveniles feed on copepods, gammaridean amphipods, cumaceans, mysids, polychaetes, small 

variety of benthic 
organisms, but particularly polychaetes, amphipods, molluscs, ophiuroids, and crustaceans.  
Larvae are likely eaten by larger fishes, with juveniles falling prey to larger fishes, marine 

e mammals, sharks and other large fishes.  
English sole are an indicator of environmental stress, accumulating contaminants and 

In addition to provisions and definitions relating to EFH in general, the MSA encourages 
regional management councils to specify habitat areas of particular concern (HAPC) in their 

itats that may be 
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Seagrass habitat is present in the waters immediately adjacent to the Fifth Avenue Landing 
Project area and is designated as 
1999). The seagrass present at the marina
Woodfield (2009) summarized eelgrass functions and contributions to ecological processes:
 

Eelgrass plays many important roles in estuarine systems. It clarifies water 
through sediment trapping and stabilization (de Boer 2007). It also provides the 
benefits of nutrient transformation
2008). Eelgrass serves as a primary producer in
(Thresher et al. 1992) and is fu
and birds (Valentine and Heck 1999), thus contributing to eco
multiple trophic levels. Additionally, it provides physical structure in the form of 
habitat to the community and supports epi
in turn grazed upon by 
nursery area for many commercially and
shellfish (Heck et al. 2003), including both those that are
and estuaries, as well as oceanic species that enter the estuaries to breed
spawn. Among recreationally important species, sand basses and lobster make 
use of eelgrass beds as habitat. Besides providing important habitat for fish, 
eelgrass and associated
supporting migratory birds during critical life

Shading Analysis 
The results of the shading analysis show that morning sun aspect will produce areas with new 
over-water shading associated with the Project proposed buildings (Figure 4 and Figure 5). The 
evaluation relative to eelgrass shading did not evaluate shadows rel
(sunrise and 8am). These time periods were ignored because the 
on the horizon that changes in the amount of sunlight reaching the seafloor is likely negligible 
relative to the distribution of eelgrass at t
 
The results show that the only time period with the potential for meaningful new shading over 
eelgrass is 10 a.m. (Figure 4). Moreover, the newly shaded areas only intercept eelgrass in the 
adjacent Marriott Marina to the north of the Project sit
the sky during all seasons such that there is no new shading associated with new structures 
over eelgrass beds. There is no shading over eelgrass in any time period or season after 12 p.m. 
The full shading analysis is provided as Appendix A.
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the waters immediately adjacent to the Fifth Avenue Landing 
as HAPC by the National Marine Fisheries Service 
the marina is known as eelgrass (Zostera marina

Woodfield (2009) summarized eelgrass functions and contributions to ecological processes:

Eelgrass plays many important roles in estuarine systems. It clarifies water 
trapping and stabilization (de Boer 2007). It also provides the 

benefits of nutrient transformation and water oxygenation (Yarbro and Carlson 
2008). Eelgrass serves as a primary producer in detritus-based food webs 
(Thresher et al. 1992) and is further directly grazed upon by invertebrates, fish, 
and birds (Valentine and Heck 1999), thus contributing to eco-system health
multiple trophic levels. Additionally, it provides physical structure in the form of 

the community and supports epiphytic plants and animals, which are 
 other invertebrates, fish, and birds. Eelgrass is also a 

nursery area for many commercially and recreationally important finfish and 
shellfish (Heck et al. 2003), including both those that are resident within the bays 
and estuaries, as well as oceanic species that enter the estuaries to breed
spawn. Among recreationally important species, sand basses and lobster make 

beds as habitat. Besides providing important habitat for fish, 
eelgrass and associated invertebrates provide important food resources, 
supporting migratory birds during critical life stages, including migratory periods.

The results of the shading analysis show that morning sun aspect will produce areas with new 
water shading associated with the Project proposed buildings (Figure 4 and Figure 5). The 

evaluation relative to eelgrass shading did not evaluate shadows relative to early morning 
(sunrise and 8am). These time periods were ignored because the morning sun angle is so low 
on the horizon that changes in the amount of sunlight reaching the seafloor is likely negligible 

distribution of eelgrass at the site. 

The results show that the only time period with the potential for meaningful new shading over 
eelgrass is 10 a.m. (Figure 4). Moreover, the newly shaded areas only intercept eelgrass in the 
adjacent Marriott Marina to the north of the Project site. By 12 p.m. the sun is high enough in 
the sky during all seasons such that there is no new shading associated with new structures 
over eelgrass beds. There is no shading over eelgrass in any time period or season after 12 p.m. 

s provided as Appendix A. 
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the waters immediately adjacent to the Fifth Avenue Landing 
by the National Marine Fisheries Service (NMFS; NMFS 

Zostera marina).  Mooney and 
Woodfield (2009) summarized eelgrass functions and contributions to ecological processes: 

Eelgrass plays many important roles in estuarine systems. It clarifies water 
trapping and stabilization (de Boer 2007). It also provides the 

and water oxygenation (Yarbro and Carlson 
based food webs 
invertebrates, fish, 

system health at 
multiple trophic levels. Additionally, it provides physical structure in the form of 

phytic plants and animals, which are 
other invertebrates, fish, and birds. Eelgrass is also a 

recreationally important finfish and 
ident within the bays 

and estuaries, as well as oceanic species that enter the estuaries to breed or 
spawn. Among recreationally important species, sand basses and lobster make 

beds as habitat. Besides providing important habitat for fish, 
invertebrates provide important food resources, 

stages, including migratory periods. 

The results of the shading analysis show that morning sun aspect will produce areas with new 
water shading associated with the Project proposed buildings (Figure 4 and Figure 5). The 

ative to early morning 
sun angle is so low 

on the horizon that changes in the amount of sunlight reaching the seafloor is likely negligible 

The results show that the only time period with the potential for meaningful new shading over 
eelgrass is 10 a.m. (Figure 4). Moreover, the newly shaded areas only intercept eelgrass in the 

e. By 12 p.m. the sun is high enough in 
the sky during all seasons such that there is no new shading associated with new structures 
over eelgrass beds. There is no shading over eelgrass in any time period or season after 12 p.m. 
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Figure 4
10 am Eelgrass Shading Analysis

Fifth Avenue Landing Project

±
0 200100

Feet

Legend
Project Boundary
Proposed Building Footprint
Eelgrass (2014)

10 am Shading Analysis Frequency of Occurence
(Sq Meters of Eelgrass, Cumulative Sq Meters)

1 - 516 sq m, 516 cumulative
2 - 56 sq m, 572 cumulative
3 - 1,259 sq m, 1,830 cumulative
4 - 58 sq m, 1,889 cumulative

Sources:MTS; Port of San Diego, ICF (2017)
 Imagery - ESRI 2014
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Figure 5
12 pm Eelgrass Shading Analysis

Fifth Avenue Landing Project

±
0 200100

Feet

Legend
Project Boundary
Proposed Building Footprint
Eelgrass (2014)

12 pm Shading Analysis Frequency of Occurence
1 - No Eelgrass Overlap

Sources:MTS; Port of San Diego, ICF (2017)
 Imagery - ESRI 2014
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Although the amount of shading 
during all seasons, the potential extent of shading over eelgrass is spatially extensive. The 
shading analysis attempts to bracket the range of potential impacts by showing the shading at 
10 a.m. across the seasons and plotting areas with shading in multiple seasons with increasingly 
darker shades of blue. Eelgrass beds that are shaded across multiple seasons are more likely to 
be impacted. The maximum eelgrass area covered by the 10 a.m. shadows is 1
meters. There are 516 square meters of eelgrass predicted to be shaded during a single season, 
56 square meters during two seasons, 1,259 square meters during three seasons, and 58 square 
meters shaded during all four seasons at 10 a.m. (Figure
associated with these shaded areas is evaluated in the discussion section.

Analysis of Pile Driving Noise
The analysis of in-water noise used 
level (SEL) values of 188 decibels (
determined to be the potential worst case sound energy levels associated with driving 24
concrete piles after review of Buchler et al. (2015). The calculation of isopleths used 
assumptions of 75 strikes per pile and installation of 10 piles per day. 
 
The results of the noise analysis 
relative to LPK thresholds were 1.2 meters or less for all marine mammal hearing groups 
2). The cumulative exposure isopleths 
frequency cetaceans to a high of 72.2 meters for high
 
The isopleth for in-water behavioral disruption 
117 meters using the NOAA threshold of 160 dB RMS and worst case selection of 176 dB RMS at 
source. In air, the 90 dB RMS threshold for harbor seals is achieved at 100 meters from source. 
For non-harbor seal pinnipeds, 
(Table 3). 
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Although the amount of shading over eelgrass is temporally limited to the morning hours 
during all seasons, the potential extent of shading over eelgrass is spatially extensive. The 
shading analysis attempts to bracket the range of potential impacts by showing the shading at 

oss the seasons and plotting areas with shading in multiple seasons with increasingly 
darker shades of blue. Eelgrass beds that are shaded across multiple seasons are more likely to 

e maximum eelgrass area covered by the 10 a.m. shadows is 1
meters. There are 516 square meters of eelgrass predicted to be shaded during a single season, 
56 square meters during two seasons, 1,259 square meters during three seasons, and 58 square 
meters shaded during all four seasons at 10 a.m. (Figure 4). The potential for impacts 
associated with these shaded areas is evaluated in the discussion section. 

Noise 
used peak (LPK), root mean square (RMS), and sound exposure 

cibels (dB), 176 dB, and 166 dB, respectively. These values were 
determined to be the potential worst case sound energy levels associated with driving 24
concrete piles after review of Buchler et al. (2015). The calculation of isopleths used 

ns of 75 strikes per pile and installation of 10 piles per day.  

The results of the noise analysis relative to marine mammals found that all Level A 
thresholds were 1.2 meters or less for all marine mammal hearing groups 

). The cumulative exposure isopleths for Level A ranged from a low of 2.2 meters for mid
frequency cetaceans to a high of 72.2 meters for high-frequency cetaceans (Table 2)

behavioral disruption (Level B) to marine mammals was 
using the NOAA threshold of 160 dB RMS and worst case selection of 176 dB RMS at 

In air, the 90 dB RMS threshold for harbor seals is achieved at 100 meters from source. 
 the 100 dB RMS threshold's isopleth is 32 meters from source 
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over eelgrass is temporally limited to the morning hours 
during all seasons, the potential extent of shading over eelgrass is spatially extensive. The 
shading analysis attempts to bracket the range of potential impacts by showing the shading at 

oss the seasons and plotting areas with shading in multiple seasons with increasingly 
darker shades of blue. Eelgrass beds that are shaded across multiple seasons are more likely to 

e maximum eelgrass area covered by the 10 a.m. shadows is 1,889 square 
meters. There are 516 square meters of eelgrass predicted to be shaded during a single season, 
56 square meters during two seasons, 1,259 square meters during three seasons, and 58 square 

4). The potential for impacts 

, and sound exposure 
, 176 dB, and 166 dB, respectively. These values were 

determined to be the potential worst case sound energy levels associated with driving 24-inch 
concrete piles after review of Buchler et al. (2015). The calculation of isopleths used 

Level A isopleths 
thresholds were 1.2 meters or less for all marine mammal hearing groups (Table 

ed from a low of 2.2 meters for mid-
(Table 2).  

to marine mammals was calculated at 
using the NOAA threshold of 160 dB RMS and worst case selection of 176 dB RMS at 

In air, the 90 dB RMS threshold for harbor seals is achieved at 100 meters from source. 
2 meters from source 
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Table 2. NMFS thresholds and calculated isopleths to thresholds for Level A harassment of marine mammals for 
each of the marine mammal hearing groups

Hearing Group 
Low-

Frequency 
Cetaceans  

LE Threshold 183 

PTS Isopleth to LE 
Threshold 

60.6 

Lpk Threshold 219 

PTS Isopleth to Lpk 
Threshold 

0.1 

Worst Case 
Threshold 

60.6 

 

Table 3. NMFS thresholds and calculated isopleths to thresholds for Level 
relating to "in air" and "in water" noise.

 

 All Marine Mammals

Level B Threshold (dB RMS) 

Level B Isopleth (meters) 

  

The results of noise analysis relative to fishes used the same worst case scenarios and 
assumptions as those used for marine mammals.  Applying the NOAA thresholds for physical 
injury and behavioral modification for fishes, allowed calculation of isopleths
injury or behavioral modification may occur. Peak sound levels are not anticipated to result in 
physical injury to fishes given that peak sound levels are anticipated to be lower than the 
threshold for injury based on peak sound levels (Table
anticipated to be high enough to result in the potential for physical injury to fishes due to 
cumulative sound exposure levels. Fishes greater than or equal to 2 grams are expected to be 
injured when they occur within 33 me
if they remain within 61 meters of pile driving (Table 
all fish occurring within 541 meters of pile driving (Table 
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NMFS thresholds and calculated isopleths to thresholds for Level A harassment of marine mammals for 
marine mammal hearing groups. Isopleths are in meters and thresholds are in dB.

 

Mid-
Frequency 
Cetaceans  

High-
Frequency 
Cetaceans 

Phocid 
Pinnipeds  

Otariid 
Pinnipeds 

185 155 185 203

2.2 72.2 32.5 2.4

230 202 218 232

0.0 1.2 0.1 0.0

2.2 72.2 32.5 2.4

. NMFS thresholds and calculated isopleths to thresholds for Level B Harassment of marine mammals 
"in air" and "in water" noise. Isopleths are in meters and thresholds are in dB RMS

In Water In Air 
All Marine Mammals Harbor Seals Non Harbor Seal 

160 90 

117 100 

  

The results of noise analysis relative to fishes used the same worst case scenarios and 
assumptions as those used for marine mammals.  Applying the NOAA thresholds for physical 
injury and behavioral modification for fishes, allowed calculation of isopleths
injury or behavioral modification may occur. Peak sound levels are not anticipated to result in 
physical injury to fishes given that peak sound levels are anticipated to be lower than the 
threshold for injury based on peak sound levels (Table 4). Worst case sound levels are 
anticipated to be high enough to result in the potential for physical injury to fishes due to 
cumulative sound exposure levels. Fishes greater than or equal to 2 grams are expected to be 
injured when they occur within 33 meters of pile driving. Fish less than 2 grams may be injured 
if they remain within 61 meters of pile driving (Table 4). Behavioral modification may occur for 
all fish occurring within 541 meters of pile driving (Table 4). 
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NMFS thresholds and calculated isopleths to thresholds for Level A harassment of marine mammals for 
thresholds are in dB. 

Otariid 
Pinnipeds  

203 

2.4 

232 

0.0 

2.4 

arassment of marine mammals 
RMS. 

Non Harbor Seal 

100 

32 

The results of noise analysis relative to fishes used the same worst case scenarios and 
assumptions as those used for marine mammals.  Applying the NOAA thresholds for physical 
injury and behavioral modification for fishes, allowed calculation of isopleths within which 
injury or behavioral modification may occur. Peak sound levels are not anticipated to result in 
physical injury to fishes given that peak sound levels are anticipated to be lower than the 

). Worst case sound levels are 
anticipated to be high enough to result in the potential for physical injury to fishes due to 
cumulative sound exposure levels. Fishes greater than or equal to 2 grams are expected to be 

ters of pile driving. Fish less than 2 grams may be injured 
). Behavioral modification may occur for 
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Table 4. NMFS thresholds and calculated isopleths to thresholds for physical injury and behavioral effects in 
fishes. Physical injury for all fishes can occur if peak sound levels are above 206 dB or is cumulative sound 
exposure levels exceed 187 dB for fish 
assumed to affect all fish at above 150 dB RMS.

 Onset of Physical Injury
 Peak Cumulative SEL dB
  dB Fish ≥ 2 g 

Threshold 206 187 
Isopleth 1 33 

 

Discussion 
The biological communities present at the Fifth Avenue Landing Project area
typical of the inner reaches of bays a
unique, or sensitive. The one exception is the expanse of relat
associated communities are typically found along the shoreline.
dock layout pose no major biological constraints
permitting issues to consider across the ent
 
The presence of eelgrass poses the greatest constraint to development activities. Eelgrass 
creates a unique marine habitat that serves many important functions in the bay 
and is therefore given special statu
404(b)(10). The proposed Project has the potential to 
difficult to quantify. 
 
There are three areas of concern relative to eelgrass impacts associated with the Proje
features or the long-term use of the marina site. The first two areas include eelgrass beds that 
occur on northwest and southeast sides of the proposed phase 1 marina area. 
marina will mean that vessels will transit close to existing e
shore near Embarcadero Marina South and at the eelgrass habitat cap at the former Campbell 
Shipyard eelgrass mitigation site. Vessels transiting near these eelgrass beds may occasionally 
disturb eelgrass beds directly th
vessels transit over or adjacent to eelgrass. Mitigation measures along the Embarcadero Marina 
Park South shoreline could include installation of navigation aids noting the presence of shallow 
water. Protection of eelgrass resources at the former Campbell Shipyard eelgrass mitigation site 
requires additional evaluation. Given that the orientation of slips will require vessels to direct 
propeller wash toward the Campbell Shipyard eelgrass mitigation sit
velocities and associated scour should be modeled based on vessels likely to use the marina 
and at variable distances from the eelgrass mitigation site. This information can then be used to 
develop recommendations with regards to 
avoid impacts if necessary. 
 
The final area of concern with regards to eelgrass is the Marriott Marina to the north. The 
currently proposed buildings were modeled relative to shading and shown to cast morning 
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NMFS thresholds and calculated isopleths to thresholds for physical injury and behavioral effects in 
fishes. Physical injury for all fishes can occur if peak sound levels are above 206 dB or is cumulative sound 
exposure levels exceed 187 dB for fish ≥ 2 grams or 183 dB for fish < 2 grams. Behavioral modification is 

affect all fish at above 150 dB RMS. 

Onset of Physical Injury Behavior 
Cumulative SEL dB RMS 

Fish < 2 g dB 

183 150 
61 541 

present at the Fifth Avenue Landing Project area
typical of the inner reaches of bays and harbors in the region and are not notably diverse, 

The one exception is the expanse of relatively deep rip
associated communities are typically found along the shoreline. The proposed changes to the 

pose no major biological constraints. However, the following are biological 
across the entire Project for planning purposes. 

The presence of eelgrass poses the greatest constraint to development activities. Eelgrass 
creates a unique marine habitat that serves many important functions in the bay 
and is therefore given special status under the Clean Water Act, 1972 (as amended), Section 

The proposed Project has the potential to cause impacts to eelgrass

There are three areas of concern relative to eelgrass impacts associated with the Proje
term use of the marina site. The first two areas include eelgrass beds that 

occur on northwest and southeast sides of the proposed phase 1 marina area. The design of the 
marina will mean that vessels will transit close to existing eelgrass resources located along the 
shore near Embarcadero Marina South and at the eelgrass habitat cap at the former Campbell 
Shipyard eelgrass mitigation site. Vessels transiting near these eelgrass beds may occasionally 
disturb eelgrass beds directly through contact with the bottom or with propeller wash as 
vessels transit over or adjacent to eelgrass. Mitigation measures along the Embarcadero Marina 
Park South shoreline could include installation of navigation aids noting the presence of shallow 

Protection of eelgrass resources at the former Campbell Shipyard eelgrass mitigation site 
requires additional evaluation. Given that the orientation of slips will require vessels to direct 

Campbell Shipyard eelgrass mitigation site, the potential range of 
velocities and associated scour should be modeled based on vessels likely to use the marina 

from the eelgrass mitigation site. This information can then be used to 
develop recommendations with regards to mitigation measures that can be implemented

The final area of concern with regards to eelgrass is the Marriott Marina to the north. The 
currently proposed buildings were modeled relative to shading and shown to cast morning 
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NMFS thresholds and calculated isopleths to thresholds for physical injury and behavioral effects in 
fishes. Physical injury for all fishes can occur if peak sound levels are above 206 dB or is cumulative sound 

rams or 183 dB for fish < 2 grams. Behavioral modification is 

present at the Fifth Avenue Landing Project area are generally 
nd harbors in the region and are not notably diverse, 

ively deep rip-rap. Rip-rap 
The proposed changes to the 

he following are biological and 

The presence of eelgrass poses the greatest constraint to development activities. Eelgrass 
creates a unique marine habitat that serves many important functions in the bay environment, 

s under the Clean Water Act, 1972 (as amended), Section 
impacts to eelgrass that are 

There are three areas of concern relative to eelgrass impacts associated with the Project 
term use of the marina site. The first two areas include eelgrass beds that 

The design of the 
elgrass resources located along the 

shore near Embarcadero Marina South and at the eelgrass habitat cap at the former Campbell 
Shipyard eelgrass mitigation site. Vessels transiting near these eelgrass beds may occasionally 

rough contact with the bottom or with propeller wash as 
vessels transit over or adjacent to eelgrass. Mitigation measures along the Embarcadero Marina 
Park South shoreline could include installation of navigation aids noting the presence of shallow 

Protection of eelgrass resources at the former Campbell Shipyard eelgrass mitigation site 
requires additional evaluation. Given that the orientation of slips will require vessels to direct 

e, the potential range of 
velocities and associated scour should be modeled based on vessels likely to use the marina 

from the eelgrass mitigation site. This information can then be used to 
mitigation measures that can be implemented to 

The final area of concern with regards to eelgrass is the Marriott Marina to the north. The 
currently proposed buildings were modeled relative to shading and shown to cast morning 
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shadows over eelgrass beds in the eastern corner of the Marriott Marina. The maximum extent 
of shading covers an estimated area of 1,889 square meters of eelgrass. The eelgrass data used 
to evaluate shading in the Marriott Marina 
collected as part of the 2014 baywide eelgrass inventory. It is unlikely that the shading 
associated with the Project will impact the maximum area shaded. The actual impact from 
shading is dependent upon the current light regime within 
which current conditions may approach or exceed 
in eelgrass. Additionally, eelgrass can adapt somewhat to differences in light levels across its 
habitat (Park et al. 2016); however, leaf production rates under shaded conditions have shown 
to be reduced in deep water relative to shallow
is likely that given the minimal shading relative to daily photoperiod, eelgrass will adapt an
cover much of the area within the influence of the proposed structures. However, given the 
uncertainty with which eelgrass may respond, the 
to plan for some level of eelgrass impact. 
Project implementation to help show 
shaded area. Moreover, development of an eelgrass mitigation plan prior to construction will 
provide the actions to be taken in the ev
 
The greatest potential for the Project to impact eelgrass relates to water quality and potential 
scouring from increased vessel usage. The proposed marina facilities include a break water. The 
breakwater, as well as the draft of relatively large vessels in the marina
circulation. The restriction in circulation would likely have a minimal but unpredictable impact 
to eelgrass beds in the areas inside of the breakwater. 
will allow analysis of any potential impacts following Project implementation.
 
Given the potential for long-term but unpredictable impacts to eelgrass, a monitoring plan will 
likely be required by the NMFS. 
eelgrass surveys be performed to evaluate projects that have the potential to impact eelgrass. 
In cases where impacts cannot be predicted or where the potential exists for protracted 
impacts that might not be present 
requirement is for two years of post
impacts when there is long-term potential for impacts that cannot be determined from the 
post-construction eelgrass survey. 
program and development of a mitigation plan 
proceed with an understanding that 
mitigation plan would be implemented
Policy (CEMP) (NMFS 2014). 
 
In addition to design considerations, the 
construction. Indirect impacts m
installation, or increased turbidity
minimize shading associated with staging of vessels or dock structures.  Construction crews 
should incorporate techniques that avoid suspension of sediments that could reduce light 
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shadows over eelgrass beds in the eastern corner of the Marriott Marina. The maximum extent 
of shading covers an estimated area of 1,889 square meters of eelgrass. The eelgrass data used 
to evaluate shading in the Marriott Marina was provided by the Port of San Diego and was 
collected as part of the 2014 baywide eelgrass inventory. It is unlikely that the shading 
associated with the Project will impact the maximum area shaded. The actual impact from 
shading is dependent upon the current light regime within the eelgrass beds and the extent to 
which current conditions may approach or exceed the saturating light levels for photosynthesis 
in eelgrass. Additionally, eelgrass can adapt somewhat to differences in light levels across its 

; however, leaf production rates under shaded conditions have shown 
relative to shallow waters (Dennison and Alberte 1982). Hence, it 

is likely that given the minimal shading relative to daily photoperiod, eelgrass will adapt an
cover much of the area within the influence of the proposed structures. However, given the 
uncertainty with which eelgrass may respond, the Project proponents should work with NMFS 
to plan for some level of eelgrass impact. This should include monitoring for impacts after the 

help show any potential eelgrass cover and density loss within the 
Moreover, development of an eelgrass mitigation plan prior to construction will 

provide the actions to be taken in the event the project results in impacts to eelgrass.

The greatest potential for the Project to impact eelgrass relates to water quality and potential 
scouring from increased vessel usage. The proposed marina facilities include a break water. The 

well as the draft of relatively large vessels in the marina, will restrict water 
circulation. The restriction in circulation would likely have a minimal but unpredictable impact 
to eelgrass beds in the areas inside of the breakwater. The same monitoring p
will allow analysis of any potential impacts following Project implementation. 

term but unpredictable impacts to eelgrass, a monitoring plan will 
S. The CEMP requires that pre-construction and post

eelgrass surveys be performed to evaluate projects that have the potential to impact eelgrass. 
In cases where impacts cannot be predicted or where the potential exists for protracted 
impacts that might not be present at the time of the post-construction survey, t
requirement is for two years of post-construction monitoring data. This allows determin

term potential for impacts that cannot be determined from the 
survey. Implementation of a 2-year (or longer) eelgrass 

and development of a mitigation plan should be sufficient mitigation for this Project 
with an understanding that if monitoring shows that impacts occurred, t

mitigation plan would be implemented in accordance with the California Eelgrass Mitigation 

In addition to design considerations, the Project should seek to avoid impacting 
. Indirect impacts may arise due to disturbance by construction vessels

installation, or increased turbidity.  To avoid these impacts, Project implementation
associated with staging of vessels or dock structures.  Construction crews 

orate techniques that avoid suspension of sediments that could reduce light 
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shadows over eelgrass beds in the eastern corner of the Marriott Marina. The maximum extent 
of shading covers an estimated area of 1,889 square meters of eelgrass. The eelgrass data used 

f San Diego and was 
collected as part of the 2014 baywide eelgrass inventory. It is unlikely that the shading 
associated with the Project will impact the maximum area shaded. The actual impact from 

the eelgrass beds and the extent to 
the saturating light levels for photosynthesis 

in eelgrass. Additionally, eelgrass can adapt somewhat to differences in light levels across its 
; however, leaf production rates under shaded conditions have shown 

waters (Dennison and Alberte 1982). Hence, it 
is likely that given the minimal shading relative to daily photoperiod, eelgrass will adapt and still 
cover much of the area within the influence of the proposed structures. However, given the 

Project proponents should work with NMFS 
toring for impacts after the 

density loss within the 
Moreover, development of an eelgrass mitigation plan prior to construction will 

ent the project results in impacts to eelgrass. 

The greatest potential for the Project to impact eelgrass relates to water quality and potential 
scouring from increased vessel usage. The proposed marina facilities include a break water. The 

will restrict water 
circulation. The restriction in circulation would likely have a minimal but unpredictable impact 

The same monitoring proposed above 

term but unpredictable impacts to eelgrass, a monitoring plan will 
construction and post-construction 

eelgrass surveys be performed to evaluate projects that have the potential to impact eelgrass. 
In cases where impacts cannot be predicted or where the potential exists for protracted 

construction survey, the typical 
determination of 

term potential for impacts that cannot be determined from the 
year (or longer) eelgrass monitoring 

for this Project to 
occurred, then the 

in accordance with the California Eelgrass Mitigation 

should seek to avoid impacting eelgrass during 
ay arise due to disturbance by construction vessels, pile 

Project implementation should 
associated with staging of vessels or dock structures.  Construction crews 

orate techniques that avoid suspension of sediments that could reduce light 
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transmittance through the water
 
Due to the known presence of eelgrass 
permits will require pre- and post
impacts are anticipated. Surveys 
CEMP. If impacts cannot be avoided, the 
an Eelgrass Mitigation Plan per the CEMP
eelgrass at a 1.2:1 ratio and a five
 
The eelgrass data presented in this report w
characterize the marina habitats
be used for planning and permitting purposes; not as a surrogate for a pre
eelgrass survey. The Project’s pre
diver transect data to ensure mapping accuracy
 
Another biological constraint to consider is 
turbidity generated by Project activities such
concerns that elevated turbidity reduces visibility in the water and could impair foraging terns, 
which view prey fish from above and dive to catch them in surface waters.
such elements are required to utilize best management practices to mitigate turbidity and may 
only be permitted to perform certain work elements (e.g. pile driving)
nesting season (April to September
the potential for Project construction to impact California least terns is considered negligible 
due to proximity to nesting sites, most projects in southern California bays and harbors where 
California least terns occur are restricted to pile driving
Adherence to a construction schedule that prevents pile driving and bottom disturbing activities 
during the nesting season will help ensure that impacts are negligible.
 
An additional concern raised regionally by resource ag
projects is the increase in over
docks). This can lead to lower primary productivity due to shading and 
foraging by California least terns
reconfiguration, this Project will have an 
water coverage will require a mitigation action that is approved by regulatory agencies prior t
implementation of the Project. Suitable mitigation might include restoration of upland riparian 
habitats, restoration of submerged aquatic vegetation (e.g. eelgrass), proposing ways to 
improve water quality, restoring other soft
lieu fee (once a program is developed).
 
It is not anticipated that the green sea turtle and 
significantly impacted by the marina improvements
the sea turtle and marine mammals in central San Diego Bay marina environments is low and 
the marina environment does not provide any notable habitat for these species. 
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transmittance through the water or settle on eelgrass directly.  

Due to the known presence of eelgrass in areas adjacent to the Project area, state and federal 
and post-construction eelgrass surveys be performed, whether or not 
Surveys and any mitigation must be performed in accordance with the  

If impacts cannot be avoided, the permitee will be required to prepare and implement 
per the CEMP, which involves a compensatory restoration of 
a five-year monitoring and reporting program. 

The eelgrass data presented in this report were collected as part of a broad program to 
characterize the marina habitats and as part of a baywide eelgrass inventory. As such, it should 
be used for planning and permitting purposes; not as a surrogate for a pre

t’s pre-construction eelgrass survey should make use of extensive 
diver transect data to ensure mapping accuracy. 

Another biological constraint to consider is a potential impact to California least terns 
roject activities such as dredging or pile jetting. This 

concerns that elevated turbidity reduces visibility in the water and could impair foraging terns, 
which view prey fish from above and dive to catch them in surface waters. Most projects with 

utilize best management practices to mitigate turbidity and may 
perform certain work elements (e.g. pile driving) outside of least tern 

April to September), allowing a work period from October to March
the potential for Project construction to impact California least terns is considered negligible 
due to proximity to nesting sites, most projects in southern California bays and harbors where 
California least terns occur are restricted to pile driving outside of the nesting season. 
Adherence to a construction schedule that prevents pile driving and bottom disturbing activities 
during the nesting season will help ensure that impacts are negligible. 

regionally by resource agencies reviewing similarly 
increase in over-water coverage associated with Project structures (e.g. boat 

docks). This can lead to lower primary productivity due to shading and loss of open water for 
terns and other piscivorous birds. Given the 

reconfiguration, this Project will have an increase in over-water cover. The increase in over
water coverage will require a mitigation action that is approved by regulatory agencies prior t

entation of the Project. Suitable mitigation might include restoration of upland riparian 
habitats, restoration of submerged aquatic vegetation (e.g. eelgrass), proposing ways to 
improve water quality, restoring other soft-bottom habitats such as mud flats

fee (once a program is developed). 

green sea turtle and other sensitive species noted above would be 
marina improvements or construction activities. The occurrence of 

sea turtle and marine mammals in central San Diego Bay marina environments is low and 
the marina environment does not provide any notable habitat for these species. 
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, state and federal 
construction eelgrass surveys be performed, whether or not 

must be performed in accordance with the  
will be required to prepare and implement 

, which involves a compensatory restoration of lost 

ere collected as part of a broad program to 
. As such, it should 

be used for planning and permitting purposes; not as a surrogate for a pre-construction 
construction eelgrass survey should make use of extensive 

potential impact to California least terns from 
as dredging or pile jetting. This arises from 

concerns that elevated turbidity reduces visibility in the water and could impair foraging terns, 
Most projects with 

utilize best management practices to mitigate turbidity and may 
outside of least tern 

rk period from October to March. Although 
the potential for Project construction to impact California least terns is considered negligible 
due to proximity to nesting sites, most projects in southern California bays and harbors where 

outside of the nesting season. 
Adherence to a construction schedule that prevents pile driving and bottom disturbing activities 

similarly proposed 
water coverage associated with Project structures (e.g. boat 

loss of open water for 
Given the proposed dock 

. The increase in over-
water coverage will require a mitigation action that is approved by regulatory agencies prior to 

entation of the Project. Suitable mitigation might include restoration of upland riparian 
habitats, restoration of submerged aquatic vegetation (e.g. eelgrass), proposing ways to 

bottom habitats such as mud flats, or paying an in 

other sensitive species noted above would be 
The occurrence of 

sea turtle and marine mammals in central San Diego Bay marina environments is low and 
the marina environment does not provide any notable habitat for these species. Thus, the 
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potential for operational impacts is negligible. However, the pile driving associ
installation of additional docks may produce noise levels that can cause behavioral disruption of 
marine mammals and green sea turtles. Construction monitoring for these species 
maximum calculated isopleth (Level B, in water) for disru
driving would reduce the potential to cause harm to 
 
The four-managed coastal pelagic fish species that occur in San Diego Bay are generally open 
water schooling species that would on
Diego Bay. All of these species are highly mobile and not specifically dependent upon any 
particular habitat areas within the marina. Therefore, they would either flee construction 
activities or take advantage of potential prey opportunities due to disturbance during 
construction. Thus, the potential of dock reconfiguration and replacement to impact this fish 
community is considered to be negligible.
 
The two-managed pacific groundfish species occur in
likely to be common within the marina area.  If the demersal species noted were to occur in the 
Project area, they would likely flee any immediate construction activities but may benefit from 
exposure of prey items over disturbed bottom following certain construction activities.  Given 
there is minimal chance the species can be found in the area, the fact that critical life stages are 
not tied to habitat in the area, the potential for Project activities to cause har
pacific groundfish is considered to be negligible.
 
The potential to impact the managed
based on the managed fish species in San Diego Bay and their habitat usage for foraging, 
breeding, and spawning. However, NMFS identifies cumulative impacts associated with over
water structures. The most significant impacts cited by NMFS relate to losses of primary 
productivity, the potential to distribute invasive species, and increases in associa
as vessels which increase potential for bottom scarring and release of contaminants
2013. For these reasons, mitigation relating to the increase in over
even though impacts at the scale of the project may not be 
mitigation measure implemented in relation to over
relation to sensitive avian species
to fisheries. In other words, the 
developed in a manner that is suitable to resource agencies responsible for management of 
avian species and fisheries. 
 
The greatest potential for direct harm to 
Sounds associated with pile driving will exceed NOAA established thresholds and can cause 
injury due to cumulative effects of sound exposure. However, for these impacts to occur, fish 
must remain within the calculated 61
period. It is unlikely for fish to remain within such a narrow zone throughout a day of pile 
driving if the sound levels are truly impactful. Procedures such as soft starts can further reduce 
potential impacts by allowing fish to flee areas
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potential for operational impacts is negligible. However, the pile driving associ
installation of additional docks may produce noise levels that can cause behavioral disruption of 
marine mammals and green sea turtles. Construction monitoring for these species 
maximum calculated isopleth (Level B, in water) for disruption of marine mammals 
driving would reduce the potential to cause harm to all sensitive species to negligible.

managed coastal pelagic fish species that occur in San Diego Bay are generally open 
water schooling species that would only occasionally be found in a marina environment in San 
Diego Bay. All of these species are highly mobile and not specifically dependent upon any 
particular habitat areas within the marina. Therefore, they would either flee construction 

advantage of potential prey opportunities due to disturbance during 
construction. Thus, the potential of dock reconfiguration and replacement to impact this fish 
community is considered to be negligible. 

managed pacific groundfish species occur in low numbers in San Diego Bay and are not 
likely to be common within the marina area.  If the demersal species noted were to occur in the 
Project area, they would likely flee any immediate construction activities but may benefit from 

over disturbed bottom following certain construction activities.  Given 
there is minimal chance the species can be found in the area, the fact that critical life stages are 
not tied to habitat in the area, the potential for Project activities to cause har
pacific groundfish is considered to be negligible. 

managed fish species and associated habitats is arguably 
the managed fish species in San Diego Bay and their habitat usage for foraging, 

However, NMFS identifies cumulative impacts associated with over
water structures. The most significant impacts cited by NMFS relate to losses of primary 
productivity, the potential to distribute invasive species, and increases in associa
as vessels which increase potential for bottom scarring and release of contaminants

. For these reasons, mitigation relating to the increase in over-water cover is warranted
even though impacts at the scale of the project may not be measurable
mitigation measure implemented in relation to over-water coverage mentioned above in 
relation to sensitive avian species should be developed in a manner that also provides benefits 
to fisheries. In other words, the mitigation for increased overwater coverage should be 
developed in a manner that is suitable to resource agencies responsible for management of 

direct harm to fishes from the Project will occur during pile driving.
Sounds associated with pile driving will exceed NOAA established thresholds and can cause 
injury due to cumulative effects of sound exposure. However, for these impacts to occur, fish 

remain within the calculated 61-meter isopleth for an equivalent 24
period. It is unlikely for fish to remain within such a narrow zone throughout a day of pile 
driving if the sound levels are truly impactful. Procedures such as soft starts can further reduce 
potential impacts by allowing fish to flee areas adjacent to pile driving before full impact energy 
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potential for operational impacts is negligible. However, the pile driving associated with 
installation of additional docks may produce noise levels that can cause behavioral disruption of 
marine mammals and green sea turtles. Construction monitoring for these species within the 

ption of marine mammals during pile 
negligible. 

managed coastal pelagic fish species that occur in San Diego Bay are generally open 
ly occasionally be found in a marina environment in San 

Diego Bay. All of these species are highly mobile and not specifically dependent upon any 
particular habitat areas within the marina. Therefore, they would either flee construction 

advantage of potential prey opportunities due to disturbance during 
construction. Thus, the potential of dock reconfiguration and replacement to impact this fish 

low numbers in San Diego Bay and are not 
likely to be common within the marina area.  If the demersal species noted were to occur in the 
Project area, they would likely flee any immediate construction activities but may benefit from 

over disturbed bottom following certain construction activities.  Given 
there is minimal chance the species can be found in the area, the fact that critical life stages are 
not tied to habitat in the area, the potential for Project activities to cause harm to EFH for 

arguably negligible 
the managed fish species in San Diego Bay and their habitat usage for foraging, 

However, NMFS identifies cumulative impacts associated with over-
water structures. The most significant impacts cited by NMFS relate to losses of primary 
productivity, the potential to distribute invasive species, and increases in associated uses such 
as vessels which increase potential for bottom scarring and release of contaminants NMFS 

water cover is warranted 
measurable. However, the 

water coverage mentioned above in 
should be developed in a manner that also provides benefits 

increased overwater coverage should be 
developed in a manner that is suitable to resource agencies responsible for management of 

fishes from the Project will occur during pile driving. 
Sounds associated with pile driving will exceed NOAA established thresholds and can cause 
injury due to cumulative effects of sound exposure. However, for these impacts to occur, fish 

4-hour exposure 
period. It is unlikely for fish to remain within such a narrow zone throughout a day of pile 
driving if the sound levels are truly impactful. Procedures such as soft starts can further reduce 

adjacent to pile driving before full impact energy 
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is applied. Behavioral impacts to fishes may also occur
temporary.   
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Memorandum 

Everest International Consultants, Inc. 
444 West Ocean Boulevard, Suite 1104, Long Beach, CA 90802 

TEL (562) 435-9305, FAX (562) 435-9310 

To: Kathie Washington, ICF  

From: Ying Poon 

Copy to: - 

Date: April 19, 2017 

Project Number: P2228 

Re: San Diego Bay Fifth Ave Landing Marina Propwash Analysis 

1. OVERVIEW 

This technical memorandum summarizes the results of a propwash (or propeller induced 
currents) analysis for a proposed marina at the Fifth Avenue Landing at San Diego Bay.  As 
shown in Figure 1, the proposed marina is adjacent to (with some overlapping of) the 
Engineered Cap of the Campbell Shipyard Mitigation Cap Site, and close to an existing 
eelgrass habitat area.  Vessel traffic at the proposed marina may affect the armor stability of 
the Engineered Cap and the adjacent eelgrass habitat area.  Vessels up to 150 feet in length 
will travel into and out of the proposed marina, and pass over or adjacent to the Engineered 
Cap.  Hence, propwash jets from vessels up to 150 feet in length may act on the bed at the 
Engineered Cap. Vessels 50 feet and smaller in length will travel into and out of, and dock at 
the smaller boat slips bordering the eelgrass habitat area.  Surface wash from the propwash 
jets of these vessels, measuring 50 feet and smaller in length, may act on the eelgrass.   

The purpose of the propwash analysis reported in this memorandum is to assess the 
potential impact of the marina to the Engineered Cap and the eelgrass habitat area.  

2. PROPWASH ANALYSIS 

Propwash velocity values are estimated using the same calibrated propwash model from 
previous Campbell Shipyard analyses (Anchor 2004). This model is based on methods from 
Blaauw and van de Kaa (1978), Blaauw et al. (1984), and Verhey (1983).  The model 
predicts the velocity field behind a propeller jet based on the momentum theory by assuming 
that the propeller thrust equals the change of the fluid momentum caused by the propeller.  It 
also predicts the laws of free jet turbulence for submerged jets by assuming that flow is 
steady, uniform, and frictionless.  Specifically, the model calculates propwash velocity for a 
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given vessel at a distance, x, from the propeller and a radial distance, r, from the propeller 
axis using several variables including engine operating power, propeller diameter, and 
number of propellers. 

, ⋅ 9.72 ⋅
/
⋅ 1.4 ⋅

.
⋅ 8 ⋅ 	                        (Eqn. 1) 

 
Where: 

Vx,r =  Velocity of propeller jet at longitudinal distance, x, and radial distance, r; ft/s  
x = Longitudinal distance behind vessel, ft 
r = Radial distance from propeller shaft to bed, ft 
M = Multi-propeller factor, unitless (1.52 for multiple propellers, 1.0 for single 
propeller) 
Pd = Engine operating power, hp 
Dp = Propeller diameter, ft  

 

A schematic of the propeller-induced velocities behind a vessel at the project location is 
shown in Figure 2.  Propwash effects will be different at the Engineered Cap and the 
eelgrass habitat area, due to the presence of the revetment surrounding the eelgrass habitat 
area and the elevation of the eelgrass habitat area above the bed level.  While the 
Engineered Cap will be impacted by velocities acting at the bed, the eelgrass habitat area 
will be impacted by velocities directly behind a vessel near its propeller(s) and the water 
surface.  As such, velocities at the Engineered Cap (or at the bed) are particularly dependent 
on water depth and vessel draft, and velocities at the eelgrass habitat area are particularly 
dependent on vessel draft. 

3. IMPACT TO EXISTING  CAP 

This section provides an analysis of propwash velocities and evaluates the potential impact 
of such velocities to the armor rock layer using the same methods from the design of the Cap 
Site.  Publicly available data for yachts measuring 100 to 150 feet in length were analyzed to 
determine their typical characteristics, which are summarized in Table 1.  Yachts less than 
100 feet in length were excluded from this part of the analysis, since propwash effects from 
larger yachts will exceed and govern over those of smaller yachts.  Yachts are generally 
categorized into two types - motor yachts and sailing yachts.  Motor yachts typically have 
greater total engine power and more main propellers (i.e., two rather than one) compared 
with sailing yachts of a similar length, while sailing yachts typically have larger vessel drafts.  
As mentioned in Section 2, the propeller-induced velocity at the bed depends on both engine 
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power and vessel draft.  To determine the governing propwash velocities of yachts 
measuring 100 to 150 feet in length, both types of yachts are included in this analysis. 

Table 1. Typical Characteristics of Yachts 100 to 150 ft in Length 

YACHT TYPE & MODEL 

TYPICAL VESSEL PROPERTIES 

VESSEL 

LENGTH1 

(FT) 

PROPELLER 

DIAMETER 

(FT) 

NUMBER OF 

PROPELLERS/
ENGINES 

TOTAL ENGINE  

POWER  
(HP) 

VESSEL 

DRAFT2 

(FT) 

Motor Yachts 

Trinity 150 150 4.7 2 4,290 7.4 

Hatteras 100 Raised Pilothouse 100 4.5 2 3,160 6.0 

Sailing Yachts 

Mondomarine SM45 147 4.5 1 1,270 14.0 

Billy Budd II, Royal Huisman 112 3.2 1 330 12.8 

1. Length overall (LOA) 
2. Average value (e.g., average of maximum and minimum draft values) 

 
Water depths at the project location are governed by tidal conditions. The closest National 
Oceanic and Atmospheric Administration (NOAA) tide station to the project location is 
located at San Diego Bay (Station no. 9410170). Tidal datums from the 1983-2001 tidal 
epoch for this station are summarized in Table 2.  

Table 2. Tidal Datums for San Diego Bay 

TIDAL DATUM ELEVATION (FT, MLLW) 

Highest Observed Water Level (1/27/1983) 8.14 

Mean Higher High Water (MHHW) 5.72 

Mean High Water (MHW) 4.98 

Mean Sea Level (MSL) 2.94 

Mean Low Water (MLW) 0.94 

Mean Lower Low Water (MLLW) 0 

Lowest Observed Water Level (12/17/1937) -3.09 

Source: NOAA 2003  



Everest International Consultants, Inc. 4 

Three representative tidal conditions (i.e., MLLW, MSL, and MHHW) were used for the 
propwash analysis.  Based on the Campbell Shipyard analyses (Anchor 2004), bathymetric 
elevation of the Engineering Cap is at -20 ft, MLLW at the Engineering Cap.  Although a 
2016 survey showed some as-built bathymetric elevations to be lower than -20 ft, MLLW at 
the Engineering Cap, -20 ft, MLLW is selected for this analysis since it represents the 
average condition and will yield more conservative results than selecting a lower elevation.  
As such, water depths used for this propwash analysis range from approximately 20 to 25.7 
feet for the selected tidal conditions.  

Bed velocities on the Engineered Cap were calculated using Equation 1 for the range of 
yacht types listed in Table 1 and the selected tidal conditions (i.e., MLLW, MSL, and MHHW). 
Similar to the previous Campbell Shipyard analyses (Anchor 2004), yachts are assumed to 
operate at half of their total engine power for these propwash calculations since yacht 
operating power levels within the proposed marina are expected to be restricted by posted 
speed limits. 

3.1 RESULTS AND FINDINGS 

Plots of propwash model-predicted centerline bed velocity for each yacht listed in Table 1 are 
provided in Figures 3a-b and 4a-b.  Based on these results, motor yachts measuring 100 to 
150 feet in length induce higher bed velocities than sailing yachts of a similar length. As 
expected, the highest bed velocities for each vessel occur under the shallowest water 
depths.  Additionally, bed velocities decrease with increasing distances behind the vessel.  
The maximum bed velocities from each of the selected scenarios are summarized in Table 3.  
As shown in this table, depending on tidal conditions, yachts 150 ft in length can generate 
maximum bed velocities ranging from approximately 3.8 to 5.0 ft/s. 

Table 3. Predicted Maximum Bed Velocities of Yachts 100 to 150 ft in Length  

YACHT TYPE, LENGTH, & MODEL 
MAXIMUM BED VELOCITY (FT/S) 

MLLW1 MSL MHHW 

Motor Yachts 

    150 ft, Trinity 150  5.0 4.3 3.8 

    100 ft, Hatteras 100 Raised Pilothouse 4.2 3.6 3.2 

Sailing Yachts 

    147 ft, Mondomarine SM45 4.5 3.5 2.9 

    112 ft, Billy Budd II, Royal Huisman 2.6 2.0 1.7 



Everest International Consultants, Inc. 5 

1. MLLW – Mean lower low water 
MSL – Mean sea level 
MHHW – Mean higher high water

 

For the stability analysis, two methods - the same as those used in the design of the Cap 
Site - were used to determine the recommended stone size for the Engineered Cap based on 
the selected design velocity presented above.  Method 1 is based on the EPA guidance for 
armor layer design of in-situ capping of contaminated sediments (EPA 1998).  Method 2 is 
based on the USACE guidance for riprap sizing for the prevention of channel bottom erosion, 
which has been used in a published guideline for the design of armored protection against 
propwash (USACE 1970, PIANC 1997). 

Method 1 (EPA 1998) 

Under this method, the median stone size (d50) to resist movement due to water velocity is 
based on the following equation by Blaauw et al. (1984): 

, / ⋅ ⋅ 	                        (Eqn. 2) 

 

Where: 

d50 =  median bottom grain size diameter 
g = gravitational acceleration 

Δ = [(ρs-ρw)/ρw] 

ρs = sediment density 

ρw = water density 

C3 = dimensionless coefficient; 0.55 for no movement, 0.70 for small transport or 
0.65 for design purposes where infrequent attack is expected (EPA 1998)  

 
Data from Maynord (1984) show that C3 =0.55 provides good agreement with experimental 
results for no transport and should be used in harbor areas where repeated attack can be 
expected and no movement can be allowed. For channel protection where infrequent attack 
can be expected, C3 =0.6 to 0.7 should be used in design. 

Method 2 (USACE 1970) 

Under this method, the basic equation for the movement of stone in flowing water is: 

2
.

.                         (Eqn. 3) 
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Where: 

V =  velocity, ft/s 
γs = specific stone weight, lb/ft3 
γw = specific weight of water, 62.5 lb/ft3 
d50 = spherical diameter of stone having same weight as W50 
C = Isbash constant (0.86 for high turbulence level flow and 1.2 for low turbulence 
level flow 
g = gravitational acceleration, ft/s2 
 

Based on the two above methods and using the maximum velocity of 5.0 ft/s shown in Table 
3, the capping stone dimension (d50) required to resist erosion by propwash at the project 
location (shown in Figure 1) is between approximately 0.3 and 1.1 feet in diameter. Method 1 
recommends the use of larger armor stones than does Method 2.  Averaging the capping 
stone dimensions recommended by Method 1 and Method 2 results in a value of 0.7 feet, 
which is satisfied by the existing one-foot diameter stone that was specified for the design of 
the Engineered Cap (Anchor 2004). In the original design of the Engineered Cap, the design 
velocity for the Engineering Cap ranged from 5.6 to 5.8 ft/s, higher than the predicted 
maximum velocity due to vessel traffic at the proposed marina. 

4. IMPACT TO THE EELGRASS HABITAT AREA 

During the ingress and egress of vessels near the eelgrass habitat area at the proposed 
marina, the propwash-induced velocities from these vessels may impact the eelgrass in two 
different ways.  Figure 5 shows a hypothetical vessel path and four example vessel locations 
near the eelgrass habitat area during docking.  From locations 1 to 2, vessels travel along 
the eelgrass habitat area near the buoy line, and the edge of the propwash jet behind the 
vessel may impact the edge of the eelgrass habitat area (shown as a red dotted line between 
Points A and B in the figure).  From locations 2 to 3, vessels slow down and turn in 
preparation for docking at a boat slip bordering the eelgrass habitat area.  At location 3, 
vessels are oriented perpendicular to the eelgrass habitat area, and the propwash behind the 
vessel will directly impact the eelgrass area - with maximum velocity at the edge of the 
eelgrass area (marked as Point B in the figure).  Figure 6 shows a schematic of how a vessel 
at location 3 may impact the eelgrass habitat area under MLLW, MSL, and MHHW 
conditions.  As shown in this figure, the impacts of propwash to the eelgrass habitat area are 
most severe during MLLW conditions, when the highest velocity portion of the vessel’s 
propwash jet (directly behind the propeller[s]) acts at an elevation that is closest to that of the 
top of the eelgrass habitat area.  During MSL and MHHW conditions, the highest velocity 
portion of the vessel’s propwash jet acts at higher elevations; this is expected to prevent the 
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greatest impact of the propwash jets from making direct contact with the eelgrass habitat 
area.     

While vessels entering or exiting the marina (e.g., moving between locations 1 and 2) may 
generally be assumed to operate at half their engine power, consistent with the propwash 
analysis in the previous section, vessels docking at the boat slips bordering the eelgrass 
habitat area must slow down considerably (around location 3) when turning into those slips 
before coming to a complete stop (at location 4), and are thus assumed to operate at one 
fifth (20%) their engine power during this time (e.g., between locations 3 and 4). 

Based on the proposed boat slip dimensions adjacent to the eelgrass habitat area, only 
smaller vessels measuring up to 50 feet in length will be able to access to this area. Yachts 
ranging from 30 to 50 feet in length were considered in this analysis.  Velocities from the 
motor yacht will govern over those of the sailing yacht because motor yachts generally have 
much higher engine power (as discussed in Section 3). Therefore, only motor yachts will be 
assessed for their impacts to the eelgrass habitat area. Publicly available data for yachts 
ranging from approximately 30 to 50 feet, were analyzed to determine their typical 
characteristics, which are summarized in Table 4. 

Table 4. Typical Characteristics of Yachts 50 and 30 ft in Length 

YACHT 

TYPE 
YACHT MODEL 

TYPICAL VESSEL PROPERTIES 

VESSEL 

LENGTH1 

(FT) 

PROPELLER 

DIAMETER (FT)
NUMBER OF 

PROPELLERS 

TOTAL ENGINE  

POWER  
(HP) 

VESSEL 

DRAFT2 

(FT) 

Motor  Azimut 50/52 Flybridge 50 2.4 2 1,300 4.0 

Motor Carver 300 30 1.4 2 525 2.8 

1. Length overall (LOA) 
2. Average value (e.g., average of maximum and minimum draft values) 

 

Figure 7 shows a diagram of the extent of propwash impact during vessel maneuvers 
between locations 1 and 2 (or near Point A, shown in Figure 5), from a typical 50 foot motor 
yacht at the eelgrass habitat area.  As shown in the figure, the maximum velocities entering 
the eelgrass habitat area are estimated to be less than 1 ft/s.  

For the worst-case scenario of vessels at location 3 before docking, and taking into account 
the propeller elevations at the selected tidal conditions and the elevation of the eelgrass 
habitat area, corresponding maximum velocities at the bed surface of the eelgrass habitat 
area (along the edge at Point B in Figure 6) were estimated and are summarized in Table 5.  
As expected, the highest maximum bed velocities shown in this table occur under lower tide 
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conditions - when velocities from directly behind the vessel propeller(s) act at an elevation 
that is closest to that of the bed surface.  During high tide, velocities from directly behind the 
vessel propeller(s) act at an elevation that is farther away from the bed surface, thus 
resulting in the lowest maximum bed velocities.  Note that the maximum propwash velocities 
shown in Table 5 are at the edge of the eelgrass habitat area, and that propwash velocities 
decrease as the effect of the propwash jets propagates beyond the edge of and into the 
eelgrass habitat area.   

Table 5. Predicted Maximum Bed Velocities at Eelgrass Habitat Area 

TIDAL 

CONDITION1 

R, RADIAL DISTANCE 

FROM PROPELLER 

SHAFT TO BED (FT) 

MAXIMUM BED 

VELOCITY (FT/S) 

50-ft Motor Yacht: Azimut 50/52 Flybridge (Draft = 4.0 ft) 

MLLW 1.0 2.8 

MSL 3.9 2.8 

MHHW 6.7 2.7 

30-ft Motor Yacht: Carver 300 (Draft = 2.8 ft) 

MLLW 2.2 1.9 

MSL 5.1 1.8 

MHHW 7.9 1.7 

1. MLLW – Mean lower low water 
MSL – Mean sea level 
MHHW – Mean higher high water 

 

For the design of the eelgrass habitat area (Anchor 2004), the critical velocity for the initiation 
of motion of the capping material at the eelgrass habitat area was estimated to be 
approximately 1.1 ft/s.  For the proposed marina, velocities induced over the eelgrass that 
may exceed 1.1 ft/s are expected to occur only when vessels slow down and turn in 
preparation for docking, and the eelgrass habitat area is exposed to the direct impact of 
propwash jets.  Even though the maximum propwash velocities along the edge of the habitat 
area are higher than the critical velocity of the capping material for the initiation of motion, 
they are unlikely to result in any significant erosion of the capping material because erosion 
of bed material requires prolonged suspension of sediment particles, not just the temporary 
uplift of particles caused by intermittent high velocities.  The maximum propwash velocities 
during vessel docking would be localized, infrequent and short in duration, and may result in 
some initiation of motion of some sediment particles, though these particles will quickly settle 
out once the vessel is docked.  Hence, there may be some minor localized shifting of the 
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capping material at the eelgrass habitat areas experiencing these infrequent high propwash 
velocities, but there would be no significant bed erosion or sediment transport at those areas. 

5. SUMMARY OF FINDINGS 

Under high and low tide conditions, typical yachts measuring up to 150 feet that would use 
the proposed marina at the Fifth Avenue Landing are not expected to impact the stability of 
the existing armor rock layer of the Engineered Cap. Only larger yachts with atypically high 
engine power and deep drafts and/or extreme low water level conditions may result in 
impacts to the stability of the armor rock layer.  

Typical yachts measuring up to 50 feet, that would be able to use the portion of the proposed 
marina bordering the eelgrass habitat area, are generally not expected to impact the 
eelgrass even though large yachts (e.g., 50 feet) may cause velocities exceeding the original 
criteria of 1.1 ft/s (for initiation of motion of the capping material at the eelgrass habitat area) 
at the eelgrass habitat area when making their final turn towards a boat slip.  These high 
propwash velocities experienced during vessel docking would be localized, infrequent, short 
in duration, and may result in some initiation of motion of some sediment particles, though 
these particles will quickly settle out once the vessel is docked.  Hence, there may be some 
minor localized shifting of the capping material at eelgrass habitat areas which experience 
these high yet infrequent propwash velocities, but there would be no significant bed erosion 
or sediment transport in such areas. 
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Figure 1.  Project Location – Fifth Avenue Landing, San Diego  
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Figure 2.  Schematic of Propeller Induced Velocities behind a Vessel at the Project Location (not to scale)
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Figure 3a. 150ft Motor Yacht – Predicted Centerline Bed Velocity for Trinity 150  

 

Figure 3b. 147ft Sailing Yacht – Predicted Centerline Bed Velocity for Mondomarine 
SM45  
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Figure 4a. 100ft Motor Yacht – Predicted Centerline Bed Velocity for Hatteras 100 
Raised Pilothouse 

 

Figure 4b. 112ft Sailing Yacht – Predicted Centerline Bed Velocity for Billy Budd II, 
Royal Huisman  
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Figure 5. Example Vessel Path and Propwash at Eelgrass Habitat Area 
(measurements are approximate) 
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Refer to Figure 5 for location of Point B (aerial view) 

Figure 6. Example Propwash Scenario at Eelgrass Habitat Area (measurements 
are approximate) 
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Figure 7. Near-Surface Propwash Velocity at Eelgrass Habitat Area – Typical 50ft 
Motor Yacht Operating at Half Power (not to scale) 
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Memorandum
 
To: Kathie Washington 

From: Robert Mooney 
Date: April 24, 2017 

Re: San Diego Bay Fifth Avenue

Impacts 

The below memo provides notes relative to the interpretation of 
model performed by Everest International Consultants
potential for eelgrass impacts at the adjacent eelgrass mitigation 
 
The analysis found that 30 to 50 foot 
motion of sediment particles at the 
proposed FAL slips. However, the memo mentions that the velocities are low enough and 
sufficient consistency in terms of direct
 
We agree with the memo given the scenarios modeled 
manner similar to the scenarios modeled, there will likely be no imp
eelgrass resources at the mitigation bank. Where eelgrass occurs
effects of propwash. Where eelgrass does not occur
insufficient duration and direction of propwash to transport sedi
eelgrass does not occur would still be suitab
 
The only potential concern that remains 
may not always perform in ways that reflect maneuvers shown in the memo.
scenarios where smaller vessels associated with the marin
mitigation bank because operator
where vessels get pushed off course 
up operating closer than anticipated to the habitat cap. 
than modeled, or otherwise end up direction over eelgrass, im
be mitigated. 
 
The above concerns could be mitigated by installing protective 
eelgrass mitigation site. Protective measures 
vessels remain at safe distances include instal
area is to be avoided. A float and rope barrier 
marked with "keep out" would ensure vessels stay away from the eelgrass mitigation site. 
prominent measures could involve placement of piles with signs
navigation aids along the FAL side of the eelgrass mitigation bank.

 

 
MAIN OFFICE | 920 RANCHEROS DRIVE SUITE F-1 | SAN MARCOS CA 92069 | 760.410.8392 

OREGON OFFICE | 5125 NW CRESCENT VALLEY DRIVE | CORVALLIS OR 97330 | 541.753.7609 

Memorandum 

nue Landing Marina Propwash Analysis and Potential Eelgrass 

The below memo provides notes relative to the interpretation of how the results of the 
model performed by Everest International Consultants (memo dated April 19, 2017) relate to 

at the adjacent eelgrass mitigation bank. 

foot Yachts can produce current velocities capable of initiating 
motion of sediment particles at the eelgrass mitigation bank when those vessels are bert

. However, the memo mentions that the velocities are low enough and 
sufficient consistency in terms of direction and duration to cause any significant erosion. 

en the scenarios modeled and believe that if vessels operate in a 
manner similar to the scenarios modeled, there will likely be no impacts due to propwash on the 
eelgrass resources at the mitigation bank. Where eelgrass occurs, it will tend to further 
effects of propwash. Where eelgrass does not occur, the Everest results suggest that 

nt duration and direction of propwash to transport sediment. This means that areas where 
eelgrass does not occur would still be suitable to future eelgrass growth. 

The only potential concern that remains relative to eelgrass and propwash is that vessel 
may not always perform in ways that reflect maneuvers shown in the memo. There could be 
scenarios where smaller vessels associated with the marina are maneuvered over the eelgrass 

use operators do not see the potential harm. There could also be scenarios 
course due to wind while trying to berth at, or exit from

up operating closer than anticipated to the habitat cap. In any instance where vessels get clo
or otherwise end up direction over eelgrass, impacts could occur. Such impacts can 

ns could be mitigated by installing protective measures and monitoring the 
eelgrass mitigation site. Protective measures that help notify mariners or otherwise en

include installation of a floating barrier that makes it clear that the 
area is to be avoided. A float and rope barrier installed between existing buoys that currently are 

would ensure vessels stay away from the eelgrass mitigation site. 
prominent measures could involve placement of piles with signs, or increased density of existing 
navigation aids along the FAL side of the eelgrass mitigation bank. 

Marine Taxonomic Services, Ltd.
920 Rancheros Drive, Suite F

San Marcos, CA 92069

 
 

and Potential Eelgrass 

 
how the results of the propwash 

(memo dated April 19, 2017) relate to 

Yachts can produce current velocities capable of initiating 
eelgrass mitigation bank when those vessels are berthing at 

. However, the memo mentions that the velocities are low enough and without 
ion and duration to cause any significant erosion.  

and believe that if vessels operate in a 
acts due to propwash on the 

further buffer the 
the Everest results suggest that there will be 

ment. This means that areas where 

hat vessel operators 
There could be 

a are maneuvered over the eelgrass 
There could also be scenarios 

from, FAL and end 
In any instance where vessels get closer 

Such impacts can 
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In addition to bolstering barriers to entrance, a monitoring program would ensure the mitigation 
measure is adequate. Currently, eelgrass resources are mapped annually as part of the mitigation 
bank monitoring. During the first 3 years of operations at the FAL expansion area, the eelgrass 
mitigation bank should be visually inspected along its boundary with FAL in addition to the areal 
extent mapping that is currently performed. Sediment depth probing at permanent stations during 
the visual inspection could also be implemented to help identify any potential erosion of surface 
sediments. 
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Cover rendering and photo this page: The new Bridge for Laboratory Sciences building at Vassar 
College, designed by Richard Olcott/Ennead Architects, redefines the identity of the sciences on the 
College’s historic campus and provides technologically advanced facilities for students, faculty, and 
researchers. 

Fundamental to the building’s design is its seamless integration with the natural landscape, scale, and 
campus aesthetic of the College. In this natural wooded setting, the need for strategies to reduce bird 
collisions with the building was apparent. In response, the building was designed to comply with LEED 
Pilot Credit 55: Bird Collision Deterrence. 

Ennead managing partner Guy Maxwell is a nationally recognized champion of bird-friendly design 
and has led Ennead’s innovative approach to make the building’s glazing safer for birds, employing 
patterned glass, screens and sunshades, and Ornilux glass, a specialty glass product that uses a UV 
coating visible to birds but not humans. 

By framing and showcasing views of the landscape, the building celebrates and connects students 
with the surrounding environment, while the overall development of the precinct repurposes an 
underutilized sector of campus.Exterior glass detail Glass detail, showing frit pattern

Vassar’s Bridge for Laboratory Sciences, shown here under construction 
in October 2015. The building is scheduled to open in January 2016. 
Cover rendering and photos courtesy of Ennead Architects
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Collision with glass claims the lives of hundreds of 
millions of birds each year in the United States. It is 
second only to domestic cats as a source of mortality 
linked directly to human action. Birds that have 
successfully flown thousands of miles on migration can 
die in seconds on a pane of glass; impacts kill fledglings 
before they can truly fly. Because glass is dangerous 
for strong, healthy, breeding adults, as well as sick or 
young birds, it can have a particularly serious impact on 
populations.

Bird kills occur at buildings across the United States 
and around the world. We know most about mortality 
patterns in cities, because that is where most monitoring 
takes place, but virtually any building with glass poses 
a threat wherever it is. The dead birds documented 
by monitoring programs or provided to museums 
constitute merely a fraction of the birds actually killed. 
The magnitude of this problem can be discouraging, but 
there are already effective solutions and an increasing 
commercial commitment to developing new solutions, if 
people can be convinced to adopt them.

That artificial lighting at night plays a significant 
part in mortality from glass is widely accepted, but 
often misunderstood. The majority of collisions with 
buildings take place during daylight. There are many 
well-documented instances of bright lights at night 
disorienting large numbers of birds—usually night- 
migrating passerines but also seabirds—some of which 
may circle in the light, sometimes until dawn. Nocturnal 
mortality associated with circulation events is caused 
by collision with guy wires and other structures. Such 
events were described starting in the late 19th century 

Executive Summary 

A bird, probably a dove, hit the window of an 
Indiana home hard enough to leave this ghostly 
image on the glass. Photo by David Fancher

Newhouse III, designed by Polshek Partnership Architects, is part of Syracuse 
University’s S.I. Newhouse School of Public Communications. This building 
incorporates an undulating, fritted glass façade with the words of the first 
amendment etched in letters six feet high along the base. Photo by Christine 
Sheppard, ABC

at lighthouses, and later at the Washington Monument, 
Statue of Liberty, and Empire State Building, which were 
the only brightly lit structures in their areas. Today, 
such events occur mostly at offshore drilling platforms 
and communication towers. These situations have in 
common bright light surrounded by darkness, and their 
frequency has decreased in cities as areas of darkness 
around bright structures have also become lit. However, 
there are strong indications that birds are still being 
disoriented by urban lights and that lights are linked to 
mortality, even though mortality patterns have changed.

Advances in glass technology and production since 
the mid-twentieth century have made it possible to 
construct skyscrapers with all-glass walls, homes with 
huge picture windows, and miles of transparent noise-
barriers on highways. There has been a general increase 
in the amount of glass used in construction—and the 
amount of glass on a building is the best predictor of 
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the number of birds it will kill. However, while glass 
is important for bringing light into buildings, a façade 
with over 30-40% glass dramatically increases energy use 
for heating and cooling. Bird-friendly design is becoming 
recognized as part of sustainable design, required 
increasingly by legislation across North America. 

New construction can incorporate from the beginning 
bird-friendly design strategies that are cost neutral. 
There are many ways to reduce mortality from existing 
buildings, with more solutions being developed all the 
time. Because the science is constantly evolving, and 
because we will always wish for more information than 
we have, the temptation is to postpone action in the 
hope that a panacea is just around the corner. But we 
can’t wait to act. We have the tools and the strategies 
to make a difference now. Architects, designers, city 

planners, and legislators are key to solving this problem. 
They not only have access to the latest building 
construction materials and concepts; they are also 
thought leaders and trend setters in the way we build 
our communities and prioritize building design issues.

This publication aims to provide planners, architects, and 
designers, bird advocates, and local, municipal, and fed-
eral authorities, as well as the general public, with a clear 
understanding of the nature and magnitude of the threat 
glass poses to birds. Since the first edition, in 2011, there 
has been increased awareness of collisions, evidenced by 
new ordinances and guidelines for bird-friendly construc-
tion, new materials to retrofit existing buildings, and pro-
motion by the glass industry of bird-friendly materials.

This edition includes an updated review of the underly-
ing science, examples of solutions that can be applied 
to both new construction and existing buildings, and 
an explanation of what information is still needed. We 
hope it will spur individuals, businesses, communities, 
scientists, and governments to address this issue and 
make their buildings safer for birds. Constructing bird-
friendly buildings and eliminating the worst existing 
threats require only imaginative design, effective retro-
fits, and recognition that birds have intrinsic and cultur-
al as well as economic and ecological value to humanity.

American Bird Conservancy’s Collisions Program 
works at the national level to reduce bird mortality 
by coordinating with organizations and governments, 
developing educational programs and tools, evaluating 
and developing solutions, creating centralized resources, 
and generating awareness.The steel mesh enveloping Zurich’s Cocoon in Switzerland, designed by 

Camenzind Evolution, Ltd, provides privacy, reduces heating and cooling 
costs, and protects birds, but still permits occupants to see out. Photo by 
Anton Volgger

The façade of Sauerbruch Hutton’s Brandhorst Museum  
is a brilliant example of mixing glass and non-glass 
materials. Photo by Tony Brady



INTRODUCTION
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Why Birds Matter
For many people, birds and nature have intrinsic worth. 
Birds have been important to humans throughout 
history, often symbolizing cultural values such as peace, 
freedom, and fidelity. In addition to the pleasure they 
can bring to people, we depend on them for critical 
ecological functions. Birds consume vast quantities of  
insects and control rodent populations, reducing damage 
to crops and forests and helping limit the transmission 
of diseases such as West Nile virus, dengue fever, and 
malaria. Birds play a vital role in regenerating habitats 
by pollinating plants and dispersing seeds. Birds are also 
a direct economic resource. According to the U.S. Fish 
and Wildlife Service, bird watching is one of the fastest 
growing leisure activities in North America, an over $40 
billion industry accounting for many jobs.

The Legal Landscape
At the start of the 20th century, following the extinc-
tion of the Passenger Pigeon and the near extinction of 
other bird species due to unregulated hunting, laws were 
passed to protect bird populations. Among them was the 
Migratory Bird Treaty Act (MBTA), which made it illegal 
to kill a migratory bird without a permit. The scope of 
this law, which is still in effect today, extends beyond 
hunting, such that anyone causing the death of a migra-
tory bird, even if unintentionally, can be prosecuted if 
that death is deemed to have been foreseeable. At pres-
ent, the scope of the MBTA is under challenge in federal 
court and it is impossible to say whether it will ever be 
used to curb glass collisions. However, courts in Canada 
have ruled that building owners are responsible for mor-
tality caused by glass.

Violations of the MBTA can result in fines of up to $500 
per incident and up to six months in prison. The Bald 

and Golden Eagle Protection Act (originally the Bald 
Eagle Protection Act of 1940), the Endangered Species 
Act (1973), and the Wild Bird Conservation Act (1992) 
provide further protections for birds that may apply to 
building collisions. Recent legislation, primarily at the 
city and state levels, has addressed the problem of mor-
tality from building collisions and light pollution. Start-
ing with Toronto, Canada, in 2009 and San Francisco, 
California, in 2010 an increasing number of states and 
municipalities have passed laws mandating bird-friendly 
design, while other authorities have passed voluntary 
measures. 

Glass: The Invisible Threat
Glass is invisible to both birds and humans. Humans 
learn to see glass through a combination of experience 
and visual cues like mullions and even dirt, but birds are 
unable to use these signals. Most birds’ first encounters 
with glass are fatal when they collide with it at full flight 
speed. Aspects of bird vision contribute to the problem. 
Whereas humans have eyes in the front of their heads 
and good depth perception, most birds’ eyes are placed 
at the sides of their heads. Birds thus have little depth 
perception beyond the range of their bills but extensive 
fields of view to the side and behind. They judge their 
flight speed by the passing of objects to their sides, so 
their focus in flight is not necessarily ahead. Besides sim-
ply using designs with less glass, we can protect birds by 
using screens, shutters, and details that partly obscure 
glass while still providing a view, or by using two-di-
mensional patterns that birds perceive as actual barriers. 
However, birds have poor contrast sensitivity compared 
to humans: shapes at a distance merge into a blur at 
closer range for birds. This means that most signals that 
make glass safe for birds will probably be readily visible 
to people.

(Opposite) The White-throated Sparrow is the most frequent victim of 
collisions reported by urban monitoring programs. Photo by Robert Royse

Reflections on home windows are a significant source of 
bird mortality. The partially opened vertical blinds here 
may break up the reflection enough to reduce the hazard 
to birds. Photo by Christine Sheppard, ABC

Birds may try to reach vegetation seen through two or 
more glass walls or windows; the single decal here is not 
enough to solve the problem, but two or three could do 
the trick. Photo by Christine Sheppard, ABC
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Lighting: Exacerbating the Threat
Most birds, with obvious exceptions, are active by day, 
with eyes best adapted for daylight sight. However, 
many bird species migrate by night, allowing them 
to use daylight hours for feeding. We still don’t know 
everything about how night-flying birds navigate. We 
do know that birds probably have two special senses 
that allow them to determine location and direction 
using the Earth’s magnetic field. One of these, located in 
the eye, may allow birds to “see” magnetic lines in the 
presence of dim blue light. Star maps, landmarks, and 
other mechanisms are also involved. 

Artificial night lighting seemingly disrupts orientation 
mechanisms evolved to work with dimmer, natural 
light sources and can cause birds to deviate from their 

flight paths. The problem is compounded for birds flying 
in mist or cloud, which can cause them to fly lower 
and closer to artificial light sources, depriving them 
of celestial and magnetic cues. As birds fly near light 
sources, they may become disoriented and eventually 
land in the built environment.

The majority of collisions with buildings actually take 
place by day. As birds seek food to fuel their next migra-
tory flight, they face a maze of structures, and many, 
unable to distinguish between habitat and reflections, 
hit glass. The amount of light emitted by a building is a 
strong predictor of the number of collisions it will cause, 
more so than building height. Patterns of light intensity 
across a nocturnal landscape may influence the pattern 
of birds landing in that landscape at the end of migra-
tion stages. Thus, reducing light trespass from all levels 
of buildings and their surroundings is an important 
part of a strategy to reduce collisions with glass. There is 
some recent evidence that electromagnetic radiation out-
side the visible spectrum may also disorient birds.

Birds and the Built Environment
Humans first began using glass in Egypt around 3500 
BCE. Glass blowing, invented by the Romans in the early 
first century CE, greatly increased the ways glass could be 
used, including the first crude glass windows. The 17th 
century saw the development of the float process, en-
abling production of large sheets of glass. This technol-
ogy became more sophisticated, eventually making glass 
windows available on a large scale by the 1960s. In the 
1980s, development of new production and construction 
technologies culminated in today’s glass skyscrapers and 
increasing use of glass in all types of construction.

Sprawling land-use patterns and intensified urbanization 
degrade the quality and quantity of bird habitat across 

Light at night can disorient birds, and the 
problem is not restricted to tall buildings. This 
scene of Las Vegas by night depicts a threat to 
any bird migrating nearby at night. Photo by 
BrendelSignature, Wikipedia 
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the globe. Cities and towns encroach on riverbanks and 
shorelines. Suburbs, farms, and recreation areas increas-
ingly infringe upon wetlands and woodlands. Some bird 
species simply abandon disturbed habitat. For resident 
species that can tolerate disturbance, glass is a constant 
threat, as these birds are seldom far from human struc-
tures. Migrating birds are often forced to land in trees 
lining our sidewalks, city parks, waterfront business dis-
tricts, and other urban green patches that have replaced 
their traditional stopover sites. 

The amount of glass in a building is the strongest predic-
tor of how dangerous it is to birds. However, even small 
areas of glass can be lethal. While bird kills at homes are 
estimated at one to 10 birds per home per year, the large 
number of homes multiplies that loss to millions of birds 
per year in the United States, representing over 46% of 
the total problem. Other factors can increase or decrease 
a building’s impact, including the density and species 
composition of local bird populations; local geography; 
the type, location, and extent of landscaping and nearby 
habitat; prevailing wind and weather; and patterns of 
migration through the area. All must be considered 
when planning bird-friendly buildings.

Impact of Collisions on Bird Populations
About 25% of species are now on the U.S. Watch 
List of birds of conservation concern (abcbirds.org/
birds/watchlist/), and even many common species 
are in decline. Habitat destruction or alteration of 
both breeding and wintering grounds remains the 
most serious man-made problem, but collisions with 
buildings are second only to domestic cats as direct 
fatality threats. Nearly one-third of the bird species 
found in the United States—more than 258 species, from 
hummingbirds to falcons—are documented as victims of 
collisions. Unlike natural hazards that predominantly kill 

weaker individuals, collisions kill all categories of birds, 
including some of the strongest, healthiest birds that 
would otherwise survive to produce offspring. Without 
action, the cumulative effect of these deaths will result 
in significant population declines. Most of the mortality 
is avoidable. This document is one piece of a strategy to 
keep building collisions from increasing and, ultimately, 
to reduce them.

Bird Collisions and Sustainable Architecture
In recent decades, advances in glass technology and pro-
duction have made it possible to construct tall buildings 
with all-glass walls, and we have seen a general increase 
in the amount of glass used in all types of construction. 
This is manifest in an increase in picture windows in 
private homes, glass balconies and railings, bus shelters, 
and gazebos. New applications for glass are being devel-
oped all the time. Unfortunately, as the amount of glass 
increases, so does the incidence of bird collisions. 

The Cape May campus of Atlantic Cape Community 
College inherited a building with large areas of glass that 
did not have coatings or film to control temperature and 
glare—and there were many collisions. The addition of 
Collidescape has eliminated the threat to birds while 
reducing heating and cooling costs. Photo by Lisa 
Apel-Gendron
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The Tracy Aviary’s new LEED Gold Visitors Center meets the 
requirements of LEED’s Reducing Bird Collisions credit, using 
an array of high- and low-tech solutions, including decals and a 
dramatic screen. © 2015 Alan Blakely, AIAP. All rights reserved.
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In recent decades, growing concern for the environment 
has stimulated the creation of “green” standards and rat-
ing systems for development. The best known is the U.S. 
Green Building Council (USGBC) Leadership in Energy 
and Environmental Design, or LEED. While the USGBC 
concurred that sustainable buildings should not kill 
birds, it was initially difficult to create recommendations 
within the LEED credit system. The solution was based 
on a technique called “tunnel testing,” a non-lethal 
method using live birds that permits a relative threat 
score to be assigned to patterned glass and other materi-
als. (The section on Research in Chapter 6 reviews the 
work underlying the assignment of threat scores.)

On October 14, 2011, USGBC added Pilot Credit 55: 
Bird Collision Deterrence to its Pilot Credit Library. 
The credit was drafted by American Bird Conservancy 
(ABC), members of the Bird-Safe Glass Foundation, and 
the USGBC Site Subcommittee. Building developers that 
wish to earn this credit must quantify the threat level 
to birds posed by various materials and design details. 
These threat factors are used to calculate an index, or 
weighted average, representing the building’s façade; 
that index must be below a standard value to earn the 
credit. The index is intended to provide wide latitude in 
creating designs that meet the criteria. The credit also 
requires adopting interior and exterior lighting plans 
and post-construction monitoring. 

Pilot Credit 55 has been the most widely used credit in 
the pilot library. A revised version of the credit, posted 
in the fall of 2015, expands its availability to all LEED 
rating systems except “neighborhoods.” 

ABC is a registered provider of the American Institute 
of Architects (AIA) Continuing Education System, of-
fering classes on bird-friendly design and LEED Pilot 

Hariri Pontarini Architects with Robbie/Young + Wright 
Architects used botanical imagery in 3M laminates to 
depict the plants that produce many of the compounds 
used by students at the University of Waterloo School of 
Pharmacy, Canada. Photo by Christine Sheppard, ABC

Credit 55 in face-to-face and webinar formats. Contact 
Christine Sheppard, csheppard@abcbirds.org, for more 
information.

Defining What’s Good for Birds
It is increasingly common to see the term “bird-friendly” 
used in a variety of situations to demonstrate that a 
particular product, building, legislation, etc., is not 
harmful to birds. All too often, however, this term is 
unaccompanied by a clear definition and lacks a sound 
scientific foundation to underpin its use. Ultimately, 
defining “bird-friendly” is a subjective task. Is bird-
friendliness a continuum, and if so, where does friendly 
become unfriendly? Is “bird-friendly” the same as “bird-
safe?” How does the definition change from use to use, 
situation to situation? It is impossible to know exactly 
how many birds a particular building will kill before it is 
built, and so, realistically, we cannot declare a building 
to be bird-friendly before it has been carefully monitored 
for several years. 

There are factors that can help us predict whether 
a building will be particularly harmful to birds or 
generally benign, and we can accordingly define simple 
“bird-friendly building standards” that, if followed, 
significantly reduce potential hazard to birds. That said, 
a 75% reduction of mortality at a structure that kills 400 
birds a year means that structure will still kill 100 birds 
a year. Because window kills affect reproductively active 
adult birds, the cumulative effect of saving some birds is 
amplified by their reproductive output. Because a 100% 
reduction in mortality may be difficult to achieve, ABC 
takes the position that it is better to take reasonable 
available actions immediately than to put off taking 
action until a perfect solution is possible or to take no 
action at all. 



Problem: Glass

The glass in this Washington, D.C., atrium poses a double hazard, drawing birds to 
plants inside as well as reflecting sky above. Photo by Christine Sheppard, ABC
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Properties of Glass
Glass, as a structural material, can range in appearance 
from transparent to mirrored to opaque. Its surface can 
completely reflect light or let virtually 100% of light pass 
through. A particular piece of glass will change appear-
ance depending on environmental factors, including 
position relative to the sun, the difference between exte-
rior and interior light levels, what may be reflected, and 
the angle at which it is viewed. Combinations of these 
factors can cause glass to look like a mirror or a dark 
passageway, or be completely invisible. Humans do not 
actually “see” clear glass, but are cued by context such as 

mullions, dirt, or window frames. Birds, however, do not 
perceive right angles and other architectural signals as 
indicators of obstacles or artificial environments: they 
take what they see literally. While local birds may be-
come familiar with individual pieces of glass, they do 
not ever grasp the concept “glass.”

Reflection
Under the right conditions, even transparent glass on 
buildings can form a mirror, reflecting sky, clouds, or 
nearby habitat attractive to birds. When birds try to fly 
to the reflected habitat, they hit the glass. Reflected veg-
etation is the most dangerous, but birds also attempt to 
fly past reflected buildings or through reflected passage-
ways, with fatal results.

Transparency
Birds strike transparent windows as they attempt to ac-
cess potential perches, plants, food or water sources, or 
other lures seen through the glass, whether inside or 
outside. Large planted atria are frequent problems, as are 
glass balcony railings  and “skywalks” joining buildings. 
The increasing trend toward glass used in landscapes, 
as walls around roof gardens, as handrails or walkway 
dividers and even gazebos is dangerous because birds 
perceive an unobstructed route through them to habitat 
beyond.

Black Hole or Passage Effect
Birds often fly through small gaps, such as spaces be-
tween leaves or branches, into nest cavities, or through 
other small openings that they encounter. In some light, 
the space behind glass can appear black, creating the 
appearance of just such a cavity or “passage” with unob-
structed access through which birds try to fly.The glass-walled towers of the Time Warner Center in New York City appear 

to birds as just another piece of the sky. Photo by Christine Sheppard, ABC

Transparent handrails are a dangerous trend for birds, 
especially when they front vegetation. Photo by 
Christine Sheppard, ABC

Large facing panes of glass can appear to be a clear 
pathway. Photo by Christine Sheppard, ABC
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Factors Affecting Rates of Bird Collisions  
for a Particular Building
Every site and every building can be characterized as a 
unique combination of risk factors for collisions. Some 
of these, particularly aspects of a building’s design, are 
very building-specific. Many problem design features can 
be readily improved, or, in new construction, avoided. 
Others of these—for example, a building’s location 
relative to migration stopover sites, regional ecology, and 
geography—are difficult if not impossible to modify.

Building Design
People like glass and it has become a popular building 
material. All-glass buildings have become more and 
more common as glass has become a low-cost material 
for construction. Glass causes virtually all bird collisions 
with buildings. Studies based on monitoring data have 
shown a direct relationship between the amount of glass 
on a building and the number of collisions at that site— 
the more glass, the more bird deaths. 

Mirrored glass is often used intentionally to make a 
building “blend” into a vegetated area by reflecting 
its surroundings, making those buildings especially 
deadly to birds. However, all-glass buildings are com-
ing increasingly into question. According to groups like 
the American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE) and the International 
Code Council, when there is more than 30-40% glass on 
a façade, heating and cooling costs begin to increase.   

Building Size 
Glass skyscrapers, because of their height and visibility, 
are often the main focus of collision documentation, 
and they do account for more collisions per building 
than smaller structures. However, because there are 

many more homes and low-rise buildings, the latter 
account for more total mortality. A study published 
by scientists at the Smithsonian in 2014 estimated 
508,000 annual bird deaths for high-rises, 339 million 
for low-rises, and 253 million for homes. More collisions 
probably occur at glass on lower floors, where most bird 
activity takes place, but when monitors have had access 
to setbacks and roofs, they have consistently found at 
least some carcasses, indicating that glass at any level 
can be a threat.

Orientation and Siting
Because migrating birds are frequent collision victims, 
it is often assumed that more collisions will occur on 
north- and south-facing façades. However, most build-
ing collisions take place during the day, and building 
orientation in relation to compass direction has not 
been implicated as a factor. Siting of buildings with re-
spect to surrounding habitat and landscaping has more 

Birds flying from a meadow on the left are channeled toward the glass 
doors of this building by a rocky outcrop to the right of the path. Photo by 
Christine Sheppard, ABC

The same glass can appear  

transparent or highly reflective, 

depending on weather  

or time of day. 

Photos by Christine Sheppard, ABC



Mirrored glass is dangerous at all times of day, whether it reflects vegetation, sky, or simply 
open space through which a bird might try to fly. Photo by Christine Sheppard, ABC
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implications. Physical features like walkways that pro-
vide an open flight path through vegetated landscape, 
or obstacles like outcrops of rock or berms, can channel 
birds toward or away from glass and should be consid-
ered early in the design phase. Movement patterns of 
birds within surrounding habitat may cause unanticipat-
ed collisions. Birds often fly between landscape features, 
for example, between two stands of trees, and may be at 
risk from structures along their route.

Glass that reflects shrubs and trees causes more colli-
sions than glass that reflects pavement or grass. Studies 
that measured vegetation within only 15 to 50 feet of 
a façade have led to the misconception that plantings 
beyond a certain distance don’t influence collisions, but 
vegetation at much greater distances can easily be visible 

in reflections. Vegetation around buildings will bring 
more birds into the vicinity of the building; the reflec-
tion of that vegetation brings more birds into the glass. 
Taller trees and shrubs correlate with more collisions. It 
should be kept in mind that vegetation on slopes near 
a building will reflect in windows above ground level. 
Studies using bird feeders (Klem et al. 1991) have shown 
that fatal collisions result when birds fly toward glass 
from more than a few feet away.

Time of Day
Collisions tend to happen most when birds are most ac-
tive. Many studies have documented that although colli-
sions peak during the early morning, they can happen at 
almost any time of day. Most monitoring programs have 
focused on early morning before cleaning crews have 
swept sidewalks because of the increased likelihood of 
finding birds and because it is easier to obtain volunteer 
searchers in the pre-work hours. 

Green Roofs and Walls
Green roofs bring elements attractive to birds to higher 
levels, but often they are built in close proximity to 
glass. However, recent work shows that well-designed 
green roofs can become functional ecosystems, 
providing food and even nest sites for birds. Siting of 
green roofs, as well as green walls and rooftop gardens, 
should therefore be carefully considered, and glass 
adjacent to these features should have protection for 
birds.

 

Plantings on setbacks and rooftops can attract birds to 
glass they might otherwise avoid. Chris Sheppard, ABC

Green roofs and walls can provide food and other resources to birds, but 
they can also attract birds to glass that they might not otherwise encounter. 
Emilio Ambasz’s ACROS  building in Fukuoka, Japan, is an interesting 
example. Photo by Kenta Mobuchi



This atrium has more plants than anywhere nearby on 
surrounding streets, making the glass deadly for birds seeking 
food or shelter in this area. Photo by Christine Sheppard, ABC



Solutions: Glass
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It is possible to design buildings that can reasonably be 
expected to kill few or no birds. Numerous examples 
already exist, not necessarily designed with birds in 
mind but simply to be functional and attractive. These 
buildings may have many windows, but their screens, 
latticework, louvers, and other devices outside, or 
patterns integrated into the glass, warn birds before they 
collide. Finding glass treatments that can eliminate or 
greatly reduce bird mortality, while minimally obscuring 
the glass itself, has been the goal of several researchers, 
including Martin Rössler, Daniel Klem, and Christine 
Sheppard. Their work, discussed in more detail in the 
Science chapter, has focused primarily on the spacing, 
length, width, opacity, color, and orientation of 
elements marked on glass, and has shown that patterns 
covering as little as 5% of the total glass surface can 
deter most strikes under experimental conditions. They 
have shown that as a general rule, most songbirds will 
not attempt to fly through horizontal spaces less than 
2 inches high or through vertical spaces 4 inches wide 
or less. We refer to this as the 2 x 4 rule, and it is clearly 
related to the size and shape of birds in flight. (See chart 
on page 47). 

Designing a new structure to be bird-friendly does not 
require restricting the imagination or adding to the cost 
of construction. Architects around the globe have creat-
ed fascinating and important structures that incorporate 
little or no dangerous glass. In some cases, inspiration 
has been borne out of functional needs, such as shad-
ing in hot climates; in others, from aesthetics. Being 
bird-friendly usually has been incidental. Now, however, 
buildings are being designed with birds in mind, and 
materials designed for this purpose are multiplying. Un-
til recently, retrofitting existing buildings has been more 

(Opposite) The external glass screen on the GSA Regional Field Office in Houston, 
Texas, designed by Page Southerland Page, helps control heat but also reduces the 
likelihood of collisions. Photo by Timothy Hursley

difficult and costly than it is today. However, new mate-
rials are appearing and costs can be controlled by target-
ing problem areas rather than entire buildings.

Bird-friendly materials and design features often overlap 
in function with materials to control heat and light, 
security measures, and decorative design details. Bird-
friendly building-design strategies also fall into three 
general categories, although all three could be combined 
in a single structure. These are: 

1. Using minimal glass (Bronx Call Center,  
U.S. Mission to the United Nations) 

2. Placing glass behind some type of screening  
(de Young Museum, Cooper Union)

3. Using glass with inherent properties that reduce 
collisions (Brooklyn Botanic Garden Visitors Center; 
Student Center at Ryerson University, Toronto; and 
Cathedral of Christ the Light)

Netting, Screens, Grilles, Shutters,  
Exterior Shades  
There are many ways to combine the benefits of glass 
with bird-friendly design by incorporating elements 
that preclude collisions while providing light and views. 
Some architects have designed decorative façades that 
wrap entire structures. Decorative grilles are also part of 
many architectural traditions. Exterior, motorized solar 
screens and shades are effective at controlling heat and 
light, increase security, and can be adjusted to maximize 
view or bird and sun protection at different times. Net-
ting, grilles, and shutters are common elements that can 
make glass safe for birds on buildings of any scale. They 
can be used in retrofit or be an integral part of an origi-
nal design and can significantly reduce bird mortality.

The Brooklyn Botanic Garden’s Visitors Center, designed 
by Weiss/Manfredi, was intended to be bird-friendly 
from its inception—a challenge, as it makes extensive use 
of glass. Photo @ Alber Vecerka, ESTO

Glass walls and doors at the Brooklyn Botanic Garden’s 
Visitors Center include a custom fritting pattern that 
meets bird-friendly criteria. Monitoring for collisions 
after the building opened indicates that the design was 
successful. Photo by Christine Sheppard, ABC
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Before the current age of unopenable windows, screens 
protected birds in addition to serving their primary 
purpose of keeping bugs out. Screens are still among 
the most cost-effective methods for protecting birds, 
and, if insects are not an issue, nearly invisible netting 
can often be installed. Screens and netting should be 
installed at some remove from the window so that the 
impact of a strike does not carry birds into the glass. 
Several companies sell screens that can be attached with 
suction cups or eye hooks for small areas of glass. Others 
specialize in much larger installations. (Find sources at 
collisions.abcbirds.org).

Awnings and Overhangs
Overhangs have been frequently recommended to 
reduce collisions. However, there are many situations in 
which overhangs do not eliminate reflections and only 
block glass from the view of birds flying above. They 
are thus of limited effectiveness as a general strategy. 
Overhangs work best when glass is shadowed from 
all sides. Functional elements such as balconies and 
balustrades can block the view of glass, protecting birds 
while providing an amenity for residents.

Angled Glass
In a study (Klem et al., 2004) comparing bird collisions 
with vertical panes of glass to those tilted 20 or 40 de-
grees, the angled glass resulted in less mortality. Klem 
speculated that this was because the glass reflected the 
ground, not vegetation. Using angled glass has become 
a common recommendation as a bird-friendly feature. 
However, while angled glass may be useful in special 
circumstances, the birds in the study were flying parallel 
to the ground from nearby feeders, hitting the glass at 
acute angles, with less force than a perpendicular strike. 
In most situations, however, birds may approach glass 
from any angle.   

Patterns on Glass
Ceramic dots, other types of “frits,” and other materials 
can be screened, printed, or otherwise applied to glass 
surfaces. This is often done to reduce the transmission 
of light and heat and can also provide design detail. In 
some cases, frit patterns are hardly visible, but when 
designed according to the 2 x 4 rule (see p. 47), patterns 
on glass can also prevent bird strikes. Patterns on the 
outside surface of glass deter collisions most effectively 
because they are always visible, even with strong re-
flections. This type of design, useful primarily for new 
construction, is currently more common in Europe and 

Reflections in this angled façade can be seen clearly over 
a long distance, and birds can approach the glass from 
any angle. Photo by Christine Sheppard, ABC

Overhangs block viewing of glass from some angles, 
but do not necessarily eliminate reflections. Photo by 
Christine Sheppard, ABC

A custom frit pattern was designed by Ennead Architects for Vassar College’s 
Bridge for Laboratory Sciences building. Elements of the pattern occur on 
two separate surfaces, increasing visibility to birds in flight, who will see a 
constantly changing pattern that may appear to move. Photo by Christine 
Sheppard, ABC
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Frit patterns behind highly reflective glass may not always be visible. However, in buildings like Skidmore 
Owings Merril’s Cathedral of Christ the Light, the frit pattern is always visible and the pattern should 
appear as a virtual barrier, deterring birds from flying into it. Photo by Christine Sheppard, ABC
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Asia, but is being offered by an increasing number of 
manufacturers in the United States. New technologies 
allowing printing of ceramic inks on the outside surface 
of glass may greatly increase options for bird-friendly 
design in the U.S. 

More commonly, frit is applied to an internal surface 
of insulated glass units. This type of design may not 
be visible if the amount of light reflected by the frit 
is insufficient to overcome reflections on the outside 
surface of the glass or if frit is applied as dots below the 
visual threshold of birds. Some internal frits may only 
help break up reflections when viewed from some angles 
and in certain light conditions. However, with the right 
combination of surface reflectivity and frit application, 
a pattern on an inside surface can still be effective. The 
headquarters of the internet company IAC in New York 
City, designed by Frank Gehry, is composed entirely of 
fritted glass, most of high density and always visible. No 
collision mortalities have been reported at this building 
after two years of monitoring by New York City Audubon. 
FXFOWLE’s Jacob Javits Center, also in Manhattan, 
reduced collisions by as much as 90% with a renovation 
that eliminated some dangerous glass and replaced other 
glass with a visible frit pattern. Another example of a 
visible internal frit pattern is seen in Skidmore Owings 
Merril’s Cathedral of Christ the Light in Oakland, 
California. 

UV Patterned Glass
Songbirds, gulls, parrots, and other birds can see into 
the ultraviolet (UV) spectrum of light, a range largely 
invisible to humans (see page 41). Other bird types, 
including raptors, kingfishers, hummingbirds, and 
pigeons, are less sensitive to UV. Ultraviolet reflective 
and/or absorbing patterns “invisible to humans but 

visible to birds” are frequently suggested as the optimal 
solution for many bird collision problems, but few 
such products are available commercially as of 2015. 
Progress in development of bird-friendly UV glass has 
been slow, but with legislation in multiple locations 
mandating bird-friendly design, glass manufacturers and 
distributors, as well as window-film manufacturers, are 
taking an active role in developing new solutions for this 
application. Research indicates that UV patterns need 
strong contrast to be effective, especially in the early 
morning and late afternoon, when UV in sunlight is 
at low levels. However, UV patterns may be ineffective 
for many species that have been reported as victims 
of collisions with glass, including hummingbirds, 
flycatchers, American Woodcock, and woodpeckers. 

Opaque and Translucent Glass
Opaque, etched, stained, or frosted glass and glass block 
are excellent options to reduce or eliminate collisions, 
and many attractive architectural applications exist. 
They can be used in retrofits but are more commonly 
used in new construction. Frosted glass is created by 
acid etching or sandblasting transparent glass. Frosted 
areas are translucent, but various finishes are available 
with differing levels of light transmission. An entire 
surface can be frosted, or frosted patterns can be applied. 
Patterns should conform to the 2 x 4 rule described 
on page 47. For retrofits, glass also can be frosted by 
sandblasting on site. Stained glass is typically seen in 
relatively small areas but can be extremely attractive and 
is not conducive to collisions. Glass block is versatile, 
can be used as a design detail or primary construction 
material, and is also unlikely to cause collisions. Another 
promising material is photovoltaic glass, which has 
been used in stained-glass windows and highway noise 
barriers. This solution is especially interesting, because 

Ornilux Mikado’s pattern reflects UV wavelengths. The 
spiderweb effect is visible only from very limited viewing 
angles. Photo courtesy of Arnold Glass    

While some internal fritted glass patterns can be 
overcome by reflections, Frank Gehry’s IAC headquarters 
in Manhattan is so dense that the glass appears opaque. 
Photo by Christine Sheppard, ABC  
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The Wexford Science and Technology Building in Philadelphia, 
designed by Zimmer, Gunsul, Frasca, uses translucent glass 
to provide light without glare, making it safe for birds. Photo 
courtesy of Walker Glass
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transparent highway noise barriers can cause collisions, 
and such barriers are beginning to be installed in the 
United States.

Window Films
Most patterned window films were initially intended for 
use inside structures as design elements or for privacy. 
Now, outside surface applications intended to reduce 

A Zen Wind Curtain is an inexpensive but extremely effective way to deter 
collisions. Lengths of parachute cord or similar materials are strung vertically, 
every four inches, in front of problem glass, creating both a visual and a 
physical barrier. Photo by Glenn Phillips, ABC

bird collisions are coming onto the market, and some 
have proved highly effective and popular. The oldest 
such product creates an opaque white surface on the out-
side of glass that still permits viewing from the inside. 
Patterns can be printed on this material, although im-
ages of trees and other habitat are not recommended.

A film with a pattern of narrow, horizontal stripes has 
eliminated collisions at the Philadelphia Zoo Bear Coun-
try exhibit for over five years (see photo opposite) and 
has been similarly successful in other installations when 
applied to outside surfaces of glass. In these cases, the 
response has been positive. Another option is to apply 
vinyl patterns like window film but with the transparent 
backing removed. 

Solutions Applied to Interior Glass
Light colored shades have been recommended as a way 
to deter collisions. However, when visible, they do not 
effectively reduce reflections, and reflections may make 
them completely invisible. Closed blinds have the same 
problems, but if visible and partly open, they can pro-
duce the appearance of a 2 x 4 pattern. If an exterior so-
lution is not possible and tape or sticky notes are applied 
to the inside of windows, be sure to check the windows 
several times a day to ensure that these materials are 
visible.

Decals and Tape
Decals are probably the most familiar solution to 
bird collisions, but their effectiveness is widely 
misunderstood. Birds do not recognize decals as 
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This window at the Philadelphia Zoo Bear Country exhibit was the site of frequent 
bird collisions until window film was applied. Collisions have been eliminated for 
over five years, with no complaints from visitors about visibility of bears! Photo 
courtesy of the Philadelphia Zoo
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ABC BirdTape

Photos by Dariusz Zdziebkowski, ABC

ABC, with support from the 

Rusinow Family Foundation, 

has produced ABC BirdTape to 

make home windows safer for 

birds. This easy-to-apply tape 

lets birds see glass  while letting 

you see out, is easily applied, 

and lasts up to four years. 

For more information, visit 

abcbirdtape.org

silhouettes of falcons, spiderwebs, or other natural 
objects, but simply as obstacles that they may try to fly 
around. Decals can be very effective if applied following 
the 2 x 4 rule on the outside of glass, but in general, 
they must be replaced frequently, at least annually. Tape 
is generally more cost effective and quicker to apply, 
but most household tapes don’t stand up well to the 
elements. Tape intended to last for several years on the 
outside of windows has become commercially available 
and is effective when applied following the 2 x 4 guide. 

The Consilium Towers, a mirror-glass complex in Toronto, once killed 
thousands of birds each year. After being taken to court, its owners retrofitted 
the lower 60 feet of glass with a Feather Friendly dot pattern that has greatly 
reduced bird mortality. 

Reflected in this glass is Michael Mesure, the founder of Toronto's Fatal Light 
Awareness Program. Photos by Christine Sheppard, ABC

ABC BirdTape was effective at the Forest Beach Migratory Reserve in 
Wisconsin (left), and also performed well in tunnel tests conducted in 
Austria. Photo by Christine Sheppard, ABC

Temporary Solutions
In some circumstances, especially for homes and small 
buildings, quick, low-cost, temporary solutions, such as 
making patterns on glass with paint, stickers, or even 
post-its, can be very effective in the short term. Even a 
modest effort can reduce collisions. Such measures can 
be applied when needed and are most effective follow-
ing the 2 x 4 rule. (For more information, see ABC’s flyer 
“You Can Save Birds from Flying into Windows” and 
other sources at collisions.abcbirds.org).
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REMEDIATION CASE STUDY: 
Javits Center
In 2009, the New York City Audubon Society identified 

the Jacob K. Javits Convention Center as having one 

of the highest bird-collision mortality rates in New York 

City. 

A major renovation and expansion, designed by the 

bird-friendly architectural firm of FXFOWLE, was com-

pleted in 2014. Some especially deadly glass at street 

level was replaced with opaque panels. Large panes of 

clear fritted glass with varying surface characteristics 

were brought to the site and compared to find the right 

combination for birds and people. 

A 6.75-acre green roof, with adjacent translucent glass, 

crowns the building and is already providing resources 

for birds. 

Best of all, collisions at the now much larger site have 

been reduced by 90%.

From a distance, the Javits Center looks like a potential threat to birds.

At close range, a visible pattern of frit dots breaks up reflections, making the glass safe for birds. 
Photos by Glenn Phillips, ABC



Light: Problems and Solutions

Fixtures such as these reduce light pollution, saving energy and money and 
reducing negative impacts on birds. Photo by Dariusz Zdziebkowski, ABC
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Birds evolved complex complementary systems for ori-
entation and vision long before humans developed arti-
ficial light. We still have much more to learn, but recent 
science has begun to clarify how artificial light poses a 
threat to birds, especially nocturnal migrants. Although 
most glass collisions take place during daylight hours, 
artificial lighting at night plays a role in the number and 
distribution of collisions across the built environment. 
Unfortunately, the details of how birds respond to night 
lighting are less well understood than has been com-
monly believed. 

Many collision victims, especially songbirds, are 
ordinarily active by day and have eyes specialized for 
color vision and bright light. But although they migrate 
at night, these birds have poor night vision. Instead, 
they have magnetic senses that allow them to navigate 
using the Earth’s magnetic field. One of these is located 
in the retina and requires dim blue natural light to 
function. Red wavelengths found in most artificial 
light have been shown to disrupt that magnetic sense. 
Studies in Germany and Russia have documented birds 
flying through beams of light and diverting from their 
course anywhere from a few degrees to a full circle. 
Areas with significant light pollution may be completely 
disorienting to birds.

Birds are attracted to relative brightness, and by day 
often orient toward the sun. If a songbird flies into a 
home, darkening the room and opening a bright win-
dow is the best way to release it. Birds are thought to be 
attracted to artificial light at night, but we don’t know 
what light level at what distance is sufficient to cause 
attraction or other behavioral impacts. Gauthreaux and 
Belser, discussing impacts of night lighting on birds, 
speculated that in fact, birds affected by night lighting 
may simply be on course to pass over the lights, not 

necessarily attracted from a distance. Marquenie and 
Van de Laar, studying birds and lights on a drilling rig in 
the North Sea, estimated that when all the lights on the 
platform were lit, they affected birds up to 3 to 5 kilome-
ters away, causing many to circle the platform.

The science is inconclusive: Lights may only impact 
birds as they end a migratory stage and come down close 
to the built environment, or lights may divert birds that 
would ordinarily pass by. Bad weather can cause birds to 
fly lower and closer to lights, while also eliminating any 
visual cues. The interactions that produce correlations 
between building light emissions and collisions may take 
place at relatively close range. Once birds come close 
to a light source, the electromagnetic radiation actively 
interferes with their magnetic orientation mechanism. 

Light: Problems and Solutions

Houston skyline at night. Photo by Jeff Woodman

Overly lit buildings waste electricity and increase green-
house gas emissions and air pollution levels. They also 
pose a threat to birds. Photo by Matthew Haines 
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Reprinted courtesy of DarkSkySociety.org

Some combination of attraction and disorientation 
may result in larger numbers of birds in the vicinity of 
brighter buildings and thus, by day, in more collisions. 
Interestingly, there seem to be no reports of lights 
attracting or disorienting migrants as they take off  
on a new migratory stage.

There has been a tendency to associate collision events 
with very tall structures, though published reports 
clearly document impact from light at all levels. Early 
reports of this phenomenon came from lighthouses. 
Contemporary reports of light-associated circling events 
are common at oceanic drilling rigs, and disoriented 
birds have been reported at night skiing sites. A study 
in Toronto, using the number of lighted windows on a 
series of buildings as an index of emitted light, found 
that the amount of light emitted, not the height of the 
building, was the best predictor of bird mortality. 

Solutions
Poorly designed or improperly installed outdoor fixtures 
add over $1 billion to electrical costs in the United States 
every year, according to the International Dark Skies Asso-
ciation. Recent studies estimate that over two-thirds of the 
world’s population can no longer see the Milky Way, just 
one of the nighttime wonders that connect people with 
nature. Glare from poorly shielded outdoor light fixtures 
decreases visibility and can create dangerous conditions, 
especially for older people, and recent studies suggest that 
long-term exposure to night lighting can increase the risk 
of breast cancer, depression, diabetes, obesity, and sleep 
disorders. Together, the ecological, financial, and cultural 
impacts of excessive building lighting are compelling rea-
sons to reduce and refine light usage.

Reducing exterior building and site lighting has proven 
effective at reducing mortality of night migrants at 

Examples of Acceptable/Unacceptable 
Lighting Fixtures
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individual buildings, but achieving overall reduction 
in collisions will require applying those principles on 
a wider scale. At the same time, these measures reduce 
building energy costs and decrease air and light pol-
lution. Efficient design of lighting systems plus opera-
tional strategies to reduce light trespass or “spill light” 
from buildings while maximizing useful light are both 
important strategies. In addition, an increasing body of 
evidence shows that red light and white light (which 
contains red wavelengths) particularly confuse birds, 
while green and blue light may have far less impact.

Light pollution is largely a result of inefficient exterior 
lighting, and improving lighting design usually produces 
savings greater than the cost of changes. For example, 
globe fixtures permit little control of light, which shines 
in all directions, resulting in a loss of as much as 50% of 
energy, as well as poor illumination. Cut-off shields can 
reduce lighting loss and permit use of lower powered 
bulbs. Most “vanity lighting” is unnecessary. However, 
when it is used, down-lighting causes less trespass 
than up-lighting. Where light is needed for safety and 
security, reducing the amount of light trespass outside 
of the needed areas can help by eliminating shadows. 
Spotlights and searchlights should not be used during 
bird migration. Communities that have implemented 
programs to reduce light pollution have not found an 
increase in crime.

Using automatic controls, including timers, photo-
sensors, and infrared and motion detectors, is far more 
effective than relying on employees turning off lights. 
These devices generally pay for themselves in energy 
savings in less than a year. Workspace lighting should 
be installed where needed, rather than in large areas. In 
areas where indoor lights will be on at night, minimize 
perimeter lighting and/or draw shades after dark. 

Switching to daytime cleaning of 
office buildings is a simple way to 
reduce lighting while also reducing 
costs.

Lights Out Programs
Despite the complexity of 
reducing bird collisions with 
glass, there is one simple way to 
decrease mortality: turn lights 
off. Across the United States and 
Canada, “Lights Out” programs 
at the municipal and state levels 
encourage building owners and 
occupants to turn out lights visible 
from outside during spring and 
fall migration. The first of these, 
Lights Out Chicago, was started in 
1995, followed by Toronto in 1997. 
The programs themselves are diverse. Some are directed 
by environmental groups, others by government 
departments, and still others by partnerships of 
organizations. Participation in most, such as Houston’s, 
is voluntary. Minnesota mandates turning off lights in 
state-owned and leased buildings. 

Many jurisdictions have monitoring components. Moni-
toring programs can provide important information in 
addition to quantifying collision levels and document-
ing solutions. Ideally, lights-out programs would be in 
effect year-round and be applied widely, saving birds 
and energy costs and reducing emissions of greenhouse 
gases. ABC stands ready to help develop new programs 
and to support and expand existing programs.

Powerful beams of light, even in a landscape of urban 
light pollution, can entrap migrating birds, seen here 
circling in the beams of the 9/11 Memorial Tribute in 
Light in New York City. Because birds may circle for 
hours, monitors watch all night, and the light beams 
are temporarily turned off to release large accumula-
tions of birds. Photo by Jason Napolitano
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Solutions: Policy
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Legislation
Changing human behavior is generally a slow process,
even when the change is uncontroversial. Legislation can 
be a powerful tool for modifying behavior. Conservation 
legislation has created reserves, reduced pollution, and 
protected threatened species and ecosystems. Policies that 
promote bird-friendly design and reduction of light pol-
lution have recently proliferated across the United States 
and Canada, following the early examples of Toronto and 
San Francisco. They vary considerably in scope and detail, 
often reflecting local politics. (A real-time database of or-
dinances and other instruments mandating or promoting 
bird-friendly action, including links to source language, 
can be found at collisions.abcbirds.org).

An early challenge in creating effective legislation was
the lack of objective measures that architects could use
to accomplish their task. For example, a common recom-
mendation, to “increase visual noise,” because it was
unquantified and undefined, made it difficult for archi-
tects and planners to know whether a particular design
complied with requirements. Material testing (see p. 45)
has made it possible to assign relative threat factors to
various building façade materials and to use those scores
to create quantitative guidelines and mandates.

The illustration to the right broadly compares San Fran-
cisco’s Bird-safe Building Standard with LEED Pilot Cred-
it 55, both based on the use of materials with quantified 
threat levels. San Francisco’s standard applies generally 
to new construction and is restricted to façades within 
300 feet of a two-acre park or pond. The LEED credit is 
intentionally very flexible. It applies to all building fa-
cades and allows for restricted amounts of high-threat 
glass, or larger amounts of bird-friendly glass. Because 
birds are found throughout the built environment, ABC 

(Opposite) United States Capitol, Washington, D.C. Photo by stock.xchng

prefers the LEED model. (ABC’s model legislation can be 
found on page 35.)

Bird lovers across the country are proposing bird-friendly 
design ordinances at both local and state levels. ABC is 
ready to actively support such efforts. Both mandatory 
and voluntary instruments can be effective. Voluntary 
guidelines are easier to modify if they prove to have un-
intended consequences and can lead to a mandate, but 
can also be ignored. Generally ABC recommends manda-
tory guidelines, beginning with a small subset of build-
ings and expanding as community support increases and 
resistance decreases.

Incorporating bird-friendly design issues into local 
sustainability policies is another way to drive change. 
An interesting example of this is the Fairfax County, 
Virginia, proffer system. New construction projects 
are required to address a series of sustainability issues, 
including potential bird mortality, and either to describe 

courtesy of Deborah Laurel

The design of the Grange Insurance Audubon Center in 
Columbus, Ohio, includes many panels of glass, fritted 
with the silhouettes of species of birds in flight. Photo by 
Christine Sheppard, ABC
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how these will be addressed by the project or explain 
why such action is not possible.

Priorities for Policy Directives
ABC generally recommends against attempting to map 
locations where bird-friendly design is required because 
birds can be found in almost every environment, even 
in seemingly inhospitable ones. However, there may be 
occasions when it is necessary to compromise on the 
scope of legislation. In such cases, it must be recognized 
that proximity to undeveloped land, agricultural areas, 
parks, and water often correspond to increased bird 
populations and therefore increased risk of collisions. 
In addition, areas located in between landscape features 
desirable to birds may also pose higher risks. For 
example, in New York City some evidence suggests that 
birds approach Central Park from due south during 
spring migration, creating a greater risk zone directly 
south of the park. Also, building features such as green 
roofs should be considered when determining greater 
risk zones for policy purposes.

Sustainability Rating Programs
Another driver of bird-friendly policies consists of 
sustainability rating programs like the Green Building 
Council’s LEED program, Green Globes, Living Building 
Challenge, and others. There is general agreement that 
sustainable buildings should not kill birds. This tenet 
appears with differing levels of robustness in different 
systems, with the most specific being the LEED program, 
which grants Pilot Credit 55: Bird Collision Deterrence. 
The credit is calculated using a weighted average of the 
relative threat rating of each material on a building’s 
façade. The credit has attracted a lot of attention, with 
many projects applying for it. The new Vassar Bridge for 
Laboratory Sciences on the cover of this publication was 

one of the first to be designed with the credit in mind 
and to earn the credit.

Because a number of glass-walled buildings have been 
awarded LEED certification at the highest level, at one 
point there was concern that sustainable design was not 
compatible with bird-friendly design. This was ironic, as 
in addition to providing natural light, glass on sustainable 
buildings is intended to link people inside with the 
natural world outside. However, according to both 
ASHRAE and ICC, costs for heating and cooling increase 
when total glass surface exceeds 30-40% of the total 
building envelope, depending on climate. This is more 
than sufficient for providing light and views when glass 
placement is considered thoughtfully. This is a great place 
to start the design of a bird-friendly structure.

.

For its new Visitors Center in Sempach, 

opened in May 2015, the Swiss 

Ornithological Institute designed a 

mandala from bird silhouettes (below) 

that was applied on the inside of all glass 

using digital printing. The design provides 

40-50% coverage and generates much 

discussion among visitors,  

an achievement second only  

to preventing bird collisions. 

The façade of the WÜRTH Building in Switzerland is mostly glass, laminated 
with a fabric that is black on the inside but aluminium-coated outside. The 
inner surface delivers good visibility, and the fabric provides shade and inter-
esting visual effects outside. Preliminary studies by the Swiss Ornithological 
Institute suggest that the materials used in this building may also deter bird 
collisions. Photo by Hans Schmid

Photos by Hans Schmid
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[ORDINANCE Name]  Sponsored by:  
[list names ]

WHEREAS, birds provide valuable and 
important ecological services,

WHEREAS, [location] has recorded [  ] species 
of resident and migratory bird species,

WHEREAS, birding is a hobby enjoyed by 64 
million Americans and generates more than 
$40 billion a year in economic activity in the 
United States,

WHEREAS, as many as one billion birds may 
be killed by collisions with windows every 
year in the United States,

WHEREAS, reducing light pollution has been 
shown to reduce bird deaths from collisions 
with windows,

WHEREAS, new buildings can be designed to 
reduce bird deaths from collisions without 
additional cost,

WHEREAS, there exist strategies to mitigate 
collisions on existing buildings,

WHEREAS, more than 30% glass on a façade 
usually increases costs for heating and 
cooling

WHEREAS, bird-friendly practices often 
go hand-in-hand with energy efficiency 
improvements,

And WHEREAS [any additions specific to the 
particular location]

NOW, THEREFORE, BE IT ORDAINED, by 
[acting agency] [title of legislation and other 
necessary language]

(a)  In this section the term “Leadership 
in Energy and Environmental Design 
(LEED)” means a green building rating 
system promulgated by the United States 
Green Building Council (USGBC) that 
provides specific principles and practices, 
some mandatory but the majority 
discretionary, that may be applied during 
the design, construction, and operation 
phases, which enable the building to be 
awarded points from reaching present 
standards of environmental efficiency 
so that it may achieve LEED certification 
from the USGBC as a “green” building.

b)  [acting agency] does hereby order [acting 
department] to take the steps necessary 
to assure that all newly constructed 
buildings and all buildings scheduled for 
capital improvement are designed, built, 
and operated in accordance with the 
standards and requirements of the LEED 
Green Building Rating System Pilot Credit 
55: Bird Collision Deterrence.

(c)  The USGBC releases revised versions 
of the LEED Green Building Rating 
System on a regular basis; and [acting 
department] shall refer to the most 
current version of the LEED when 
beginning a new building construction 
permit project or renovation.

(d)  New construction and major renovation 
projects shall incorporate bird-friendly 
building materials and design features, 
including, but not limited to, those 
recommended by the American Bird 
Conservancy publication Bird-Friendly 
Building Design.

(e)  [acting department] shall make existing 
buildings bird-friendly where practicable.

Model Ordinance for Bird-Friendly Construction

The Studio Gang’s Aqua Tower in Chicago was designed with birds 
in mind. Strategies included fritted glass and balcony balustrades. 
Photo by Tim Bloomquist
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Hundreds of species of birds are killed by collisions. These birds were collected by monitors with FLAP in Toronto, Canada. Photo by Kenneth Herdy

The Science of Bird Collisions



37Bird-Friendly Building Design

Magnitude of Collision Deaths 
The number of birds killed by collisions with glass every 
year is astronomical. Quantifying mortality levels and 
impacts on populations has been difficult, however. 
Until recently, local mortality studies—despite produc-
ing valuable information—aimed more at documenting 
mortality than quantifying it, and did not follow rigor-
ous protocols. Loss et al. (2012) created methodology 
and techniques of analysis to determine the magnitude 
of anthropogenic mortality, using existing data sets. 
The authors comprehensively acquired published and 
unpublished data sets on collisions with buildings (Loss 
et al., 2013). Data sets were filtered using a variety of cri-
teria to ensure that they could be used in single analyses. 
Loss et al. (2014b) have also comprehensively described 
how to collect meaningful data on collisions.

The authors calculated the median annual mortality 
at homes at 253 million, or 2.1 birds per structure. 
Urban residences without feeders account for 33% of 
this mortality cumulatively, as there are more such 
residences, even though residences with feeders produce 
more collisions individually. Rural residences without 
feeders account for 31% of residential mortality, 
followed by urban residences with feeders (19%) and 
rural residences with feeders (17%). Median mortality 
at low-rise buildings (4 to 11 stories), calculated from 
two data sets, was averaged as 339 million, or 21.7 
birds per building. High-rises, although collectively 
causing the least mortality (508,000), individually 
had the highest median rate of 24.3 bird collisions per 
building. Combining all building classes produces an 
estimate of 365 and 988 (median 599) million birds 
killed annually in the United States.

Machtans, et al. (2013) estimated that about 25 million 
(ranging from 16 to 42 million) birds are killed by 
colliding with windows in Canada annually, with 90% 
of building-related mortalities caused by houses, slightly 
less than 10% by low-rise buildings, and approximately 
1% by tall buildings. In both cases, the total mortality 
caused by houses is a function of their large number 
compared to the two other classes of buildings.

Previously, Dunn (1993) surveyed 5,500 people who fed 
birds at their homes and recorded window collisions. 
She derived an estimate of 0.65-7.7 bird deaths per home 
per year for North America. Klem (1990) estimated that 
each building in the United States kills one to 10 birds 
per year. Using 1986 U.S. census data, he combined 
numbers of homes, schools, and commercial buildings 
for a maximum total of 97,563,626 buildings, produc-
ing an estimate of 100 million to one billion birds killed 
annually. 

Klem et al. (2009a) used data from New York City Audu-
bon’s monitoring of 73 Manhattan building façades to 
estimate 0.5 collision deaths per acre per year in urban 
environments, for a total of about 34 million migra-
tory birds annually colliding with city buildings in the 

A sample of collision victims from Baltimore. 
Photo by Daniel J. Lebbin, ABC

This Barn Swallow illustrates the type of acrobatic flying 
that may keep swallows from being frequent collision 
victims. If birds do identify glass as a barrier at close 
range, perhaps by sound or air movements, most species 
may be unable to react fast enough to avoid striking the 
surface. Photo by Keith Ringland
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United States. However, there could be major differences 
in collision patterns in cities across the United States, 
and these numbers should be confirmed using data from 
additional locations.   

In The American Bird Conservancy Guide to Bird 
Conservation (Lebbin et al., 2010) the authors state  
“…we have reached a point in history when the impacts 
of human activities are so profound and far-reaching 
that from now on, it will always be impossible to 
untangle the completely natural declines from those 
that are partially or completely anthropogenic. From a 
conservation standpoint, it is largely irrelevant, anyway. 
Any human-caused stress that we can alleviate from a 
declining species can potentially benefit its population, 
and we should take action to lessen that stress if we 
can.” This is abundantly true for bird mortality from 
glass because there are actions that many, if not most, 
individuals can take themselves, directly, to reduce the 
toll taken by existing glass.

Patterns of Mortality
It is difficult to get a complete and accurate picture of 
avian mortality from collisions with glass. Collision 
deaths can occur at any time of day or year. Monitoring 
programs focus on cities, and even intensive monitoring 
programs cover only a portion of a city, usually visiting 
the ground level of a given site at most once a day and 
often only during migration seasons. Many city build-
ings have stepped roof setbacks that are inaccessible to 
monitoring teams. Some studies have focused on reports 
from homeowners on backyard birds (Klem, 1989; Dunn, 
1993) or on mortality of migrants in an urban environ-
ment (Gelb and Delacretaz, 2009; Klem et al., 2009a; 
Newton, 1999). Others have analyzed collision victims 
produced by single, large-magnitude incidents (Sealy, 

1985) or that have become part of museum collections 
(Snyder, 1946; Blem et al., 1998; Codoner, 1995). There 
is general support for the fact that birds killed in colli-
sions are not distinguished by age, sex, size, or health 
(for example: Blem and Willis, 1998; Codoner, 1995; 
Fink and French, 1971; Hager et al., 2008; Klem, 1989), 
but the majority of work has focused on data taken dur-
ing migratory periods, primarily east of the Mississippi 
River. 

Species at Risk
Snyder (1946), examining window collision fatalities at 
the Royal Ontario Museum, noted that the majority were 
migrants and “tunnel flyers”—species that frequently fly 
through small spaces in dense, understory habitat. Con-
versely, resident species well adapted to and common in 
urban areas, such as the House Sparrow and European 
Starling, are not prominent on lists of fatalities, possibly 
because individuals surviving their first collision may 
teach offspring to avoid windows.

It is well known that zoo birds in exhibits with glass 
walls can and do learn about specific pieces of glass, but 
birds do not learn about glass as a general concept. 

Dr. Daniel Klem maintains running totals of the num-
ber of species reported in collision events in countries 
around the world. (This information can be found at 
http://tinyurl.com/ob3nc4s). In 2015, the site identifies 
868 species globally, with 274 from the United States. 
The intensity of monitoring and reporting programs  
varies widely from country to country, however.

Hager et al. (2008) compared the number of species and 
individual birds killed at buildings at Augustana College 
in Illinois with the density and diversity of bird species 
in the surrounding area. The authors concluded that the 

Sharp-shinned Hawk. Photo by Ted Ardley
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total window area, the habitat immediately adjacent to 
windows, and behavioral differences among species were 
the best predictors of mortality patterns, rather than the 
mere size and composition of the local bird population. 
Kahle et al. (2015) reached similar conclusions in an 
analysis of five years of data at the California Academy 
of Sciences, also finding that migrants do not make up 
the preponderance of birds killed and that males are 
overrepresented relative to their abundance in habitats 
adjacent to the museum. Dunn (1993), analyzing win-
ter data from homes with bird feeders, found that the 
frequency distribution of birds at the feeders closely 
paralleled the distribution of species killed by nearby 
windows. Dunn found few collisions on windows of 
less than one square meter, and an increase in collisions 
with an increase in window size.

Species such as the White-throated Sparrow, Ovenbird, 
and Common Yellowthroat appear consistently on top 
10 lists from urban areas. It is possible that these species 
respond more readily to light and thus are more likely to 

end migratory stages in the built environment, but this 
needs to be confirmed. Additionally, Loss et al. (2013) 
noted that Golden-winged Warbler, Painted Bunting, 
Canada Warbler, Wood Thrush), Kentucky Warbler, 
and Worm-eating Warbler—species identified as birds 
of conservation concern—were also disproportionately 
represented in building kills. Hager (2009) noted that 
window-strike mortality was reported for 45% of raptor 
species found frequently in urban areas of the United 
States and was the leading source of mortality for Sharp-
shinned Hawks, Cooper’s Hawks, Merlins, and Peregrine 
Falcons. Because most data on glass collisions are from 
the eastern half of the United States, these lists are pre-
sumably biased toward species occurring in that range.

Characteristics of Buildings
Amount of Glass
From a study of multiple buildings in Manhattan, Klem 
et al. (2009a) concluded that both the proportion and 
absolute amount of glass on a building façade best 
predict mortality rates, calculating that every increase of 
10% in the expanse of glass correlates to a 19% increase 
in bird mortality in spring and 32% in fall. How well 
these equations predict mortality in other cities remains 
to be tested. Collins and Horn (2008), studying collisions 
at Millikin University in Illinois, concluded that total 
glass area and the presence/absence of large expanses 
of glass predicted mortality level. Hager et al. (2008, 
2014) came to the same conclusion, as did Dunn (1993) 
and Kahle et al. (2015). However, the “patchiness” of 
glass across a façade—how many pieces, their size, how 
they are separated, etc. (another way of saying “visual 
noise”)—has not yet been explored in detail but could be 
important. 

Common Yellowthroat. Photo by Owen Deutsch

The façade of the New York Times building, by 
FXFOWLE and Renzo Piano, is composed of ceramic 
rods, spaced to let occupants see out while minimizing 
the extent of exposed glass—good for controlling 
heat and light, and safe for birds. Photo by Christine 
Sheppard, ABC
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Time of Day
Most monitoring programs focus on early morning 
hours to document mortality during migration, often 
starting monitoring routes at dawn, before sidewalks are 
cleared. This can, however, lead to the misperception 
that night-flying migrants are crashing into lighted 
buildings at night, or only in early morning, whereas in 
fact most collisions take place during the day. It should 
be noted that “dawn” is a time that varies among species 
(Thomas et al. (2002), with some bird species active 
before humans start to see light in the sky.

Hager and Craig (2014), in a study of resident population 
collisions in northwestern Illinois between June and early 
August, found that 66% of birds died between sunrise 
and 4:00 p.m., with no collisions between 4:00 p.m. 
and sunset. Delacretaz and Gelb (2006) found collisions 
from early morning until mid-afternoon, but with a peak 
during morning hours. This finding is confirmed by 
monitoring programs like that of Pennsylvania Audubon, 
where routes were followed three times in succession early 
each day, with birds found at each pass (Keith Russell, 
pers. comm.) and where people living or working in 
buildings report window strikes through afternoon hours 
(Olson, pers. comm). 

Local Landscape
Gelb and Delacretaz (2006, 2009) evaluated data from 
collision mortality at Manhattan building façades. They 
found that sites where glass reflected extensive vegeta-
tion were associated with more collisions than glass 
reflecting little or no vegetation. Of the 10 buildings 
responsible for the most collisions, four were “low-rise.” 
Klem (2009) measured variables in the space immedi-
ately associated with building façades in Manhattan as 
risk factors for collisions. Both increased height of trees 

and increased height of vegetation increased the risk of 
collisions in fall. Ten percent increases in tree height and 
the height of vegetation corresponded to 30% and 13% 
increases in collisions in fall. In spring, only tree height 
had a significant influence, with a 10% increase corre-
sponding to a 22% increase in collisions. Confusingly, 
increasing “facing area,” defined as the distance to the 
nearest structure, corresponded strongly with increased 
collisions in spring and with reduced collisions in fall. 
Presumably, vegetation increases risk both by attracting 
more birds to an area and by being reflected in glass.

Bayne et al. (2012) confirmed that the risk of bird–window 
collisions varies according to location (urban versus 
rural, home versus apartment, with or without feeders, 
and age of neighborhood). They used online surveys and 
determined that rural residences had more collisions than 
urban ones and residences with feeders had almost twice 
as many collisions as those without feeders. For urban 
dwellings, incidence of collisions increased with age of 
neighborhood, associated with presence of mature trees. 
Frequency of collisions varied seasonally: 24% in fall, 35% 
summer, 25% spring, 16% winter. Mortality patterns were 
similar: 26% fall, 31% summer, 26% spring, 17% winter. 
Forty-eight species were reported.

Hager et al. (2013) noted that estimates of bird-collision 
mortality often postulate a relatively constant range of 
collisions at all buildings (for example, Klem, 1990). 
However, they suggested that each building in a land-
scape has its own mortality “signature,” based not only 
on characteristics of the structure but also on the dis-
tribution of resources throughout the local landscape, 
including land cover, habitat type, water, and pavement. 
Their protocol selected buildings at random and has 
recently been expanded to multiple other sites across 
North America.

Snohetta’s Student Learning Centre at Ryerson 
University is one of the first constructed under  
Toronto’s design law. Photo by Rick Ligthelm
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Avian Vision and Collisions  
Bird species like falcons are famous for their acute vision, 
but taking a “bird’s-eye view” is much more complicated 
than it sounds. To start with, where human color vision 
relies on three types of sensors, birds have four, plus an 
array of color filters that together allow birds to discrimi-
nate between many more colors than people (Varela et 
al. 1993) (see figure this page). 

There is also variation in vision among different groups 
of birds. While some birds see only into the violet 
range of light, many birds, including most passerines 
(Ödeen and Håstad, 2003, 2013) see into the ultraviolet 
spectrum (UVS species).  

Ultraviolet can be a component of any color (Cuthill 
et al. 2000). Whereas humans see red, yellow, or red + 
yellow, birds may see red + yellow, but also red + ultra-
violet, yellow + ultraviolet, and red + yellow + ultravio-
let—colors for which we have no names. Every object 
absorbs, reflects, and transmits ultraviolet light along 
with the other wavelengths in the visible spectrum. UV 
patterns on glass are often cited as desirable solutions to 
collisions—visible to birds but not to humans. However, 
aside from manufacturing complexities, many bird taxa 
that collide frequently with glass, including raptors, 
pigeons, woodpeckers, and hummingbirds, may not be 
able to perceive UV patterns (Håstad and Ödeen, 2014). 
Additionally, birds are often active in early morning, 
when UV light levels are low.

Humans and other primates have relatively flat faces, 
with eyes close together. The overlap of visual fields 
means that humans have good depth perception and 
a tendency to focus on what is ahead. Most birds have 
eyes at the sides of their heads, giving them excellent 
peripheral vision but poor depth perception, often 

limited to the length of their beaks, presumably to judge 
potential food items. They may be much less intent on 
what is in front of them (Martin 2011, 2012) but able to 
watch for potential predators to the side or behind them. 
Many species’ most acute vision is to the side. Without 
much 3D vision, birds use a mechanism called “visual 
flow fields” to judge their speed and rate of progress in 
flight by the passage of environmental features to their 
sides (Bhagavatula et al. 2011). Collisions with glass may 
be partly a result of birds expecting open air ahead, com-
bined with relatively poor forward vision.

Birds process images faster than humans; where we see 
continuous motion in a movie, birds would see flickering 
images (D’Eath, 1998; Greenwood et al. 2004; Evans et al. 
2006). This speed helps many birds maneuver quickly in 
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Painted Bunting. Photo by Ted Ardley
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response to unexpected obstacles 
as they fly through complex 
habitats. In one respect however—
spatial contrast sensitivity—human 
vision outperforms avian (Ghim 
and Hodos, 2006). Contrast 
sensitivity is “the ability of the 
observer to discriminate between 
adjacent stimuli on the basis 
of their differences in relative 
luminosity (contrast) rather than 
their absolute luminances.” Birds’ 
lack of contrast sensitivity may be 
an impediment to creating signals 
to prevent collisions that are 

effective for birds but not visually intrusive to humans.

Avian Orientation and the  
Earth’s Magnetic Field
In the 1960s, it was discovered that migrating birds pos-
sess the ability to orient themselves using cues from the 
sun, polarized light, stars, the Earth’s magnetic field, 
visual landmarks, and possibly even odors to find their 
way. Exactly how this works—and it likely varies among 
species—is still being investigated. (For a comprehensive 
review of the mechanisms involved in avian orientation, 
see Wiltschko and Wiltschko, 2009). 

The Earth’s magnetic field can provide both directional 
and positional information. It appears that night-flying 
migrants, and perhaps all bird species, have magnetic 
field-detecting structures in the retina of the eye that 
depend on light for function and provide compass 
orientation. This magnetic sense is wavelength-
dependent. Experiments have shown that the compass 
is disrupted by long wavelength light but requires 

low-intensity short wavelength light (Wiltschko et al. 
2007). This research has taken place only in laboratories, 
and it is important to determine how it translates to the 
real world. 

In addition, anthropogenic electronic noise, found 
throughout urban environments, has recently been 
shown to disrupt magnetic compass orientation in 
European Robins at very low intensities (Engels et al. 
2014). This finding may have serious implications for 
strategies aimed at reducing collisions by reducing 
artificial night lighting alone and should be a priority  
for additional work. 

A second magnetic mechanism, providing birds with 
positional information, has been postulated, but its 
details have not been determined. (For a review of 
magnetoreception and its use in avian migration, see 
Mouritsen, 2015.)

Birds and Light Pollution 
The earliest reports of mass avian mortality caused by 
lights were from lighthouses, but this source of mortality 
essentially disappeared when steady-burning lights 
were replaced by rotating beams (Jones and Francis, 
2003). Flashing or interrupted beams apparently allowed 
birds to continue to navigate, which has also been 
found more recently at cell towers with strobe lighting 
(Gehring et al. 2009). The emphasis on tall structures 
by Lights Out programs ignores the fact that light from 
many sources, from urban sprawl to parking lots, can 
affect bird behavior and potentially strand birds in the 
built environment (Gauthreaux and Belser, 2006). Evans-
Ogden (2002) showed that light emission levels of 16 
buildings, ranging in height from 8 to 72 floors and 
indexed by the number of lighted windows observed 
at night, correlated directly with bird mortality, and 

Contrast sensitivity is a measure of the limit of visibility 
for low-contrast patterns. Each person's contrast sensitiv-
ity can be measured by the extent to which he or she can 
see the bars that form an arch in this photograph. The 
exact location of the peak of the curve varies with one’s 
distance from the image; the area within the arch is larger 
when one is closer. For a given distance, the area under 
the arch is smaller for birds. Image courtesy of Izumi 
Ozawa, Berkeley Neuroscience Laboratory
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that the amount of light emitted by a structure was a 
better predictor of mortality level than building height, 
although height was a factor. Parkins et al. (2015) made 
similar findings. 

Mass collision events of migrants associated with light 
and often with fog or storms have been frequently 
reported (Weir, 1976; Avery et al. 1977; Avery et al. 
1978; Crawford, 1981a, 1981b; Gauthreaux and Belser, 
2006; Newton, 2007). But these are no longer the 
predominant sources of mortality, possibly because 
the night landscape has changed radically since early 
reports of mass collision events at tall structures like the 
Washington Monument and Statue of Liberty. These and 
other structures were once beacons in areas of relative 
darkness, but are now surrounded by square miles of 
light pollution. While collisions at structures like cell 
towers continue to take place at night, the majority of 
collisions with buildings now take place during the day. 
(Hager, 2014; Kahle et al., 2015; Olson, pers. comm.) 

Patterns of light intensity seem to play a role in the 
distribution of collisions in the built environment, how-
ever. Birds may land in patterns dictated by the pattern 
of light intensity in an area, so the brightest buildings 
are the most likely to cause collisions early in the day. 
As birds move through the landscape seeking food, pat-
terns related to distribution of vegetation appear. Studies 
using radar to map movement of birds through the built 
environment are starting to appear, but we need infor-
mation at the level of species and individuals to truly 
understand how light is impacting birds.

It is often said that birds are attracted to lights at 
night (Gauthreaux and Belser, 2006; Poot et al. 2008). 
However, we do not have direct evidence that birds 
are, in fact, attracted to lights; they may simply respond 

to lights they encounter. Gauthreaux and Belser 
quote Verheijen as suggesting that “capture” might 
be a better word for birds’ response to night lighting. 
While “capture” does seem appropriate to describe the 
phenomenon of birds circling drilling platforms, or in 
the lights of the 9/11 Memorial’s Tribute in Light in 
Manhattan, “disorientation” is a term that covers more 
of the spectrum of behaviors seen when birds interact 
with light at night. Gauthreaux and Belser (2006), 
reporting unpublished data, stated that “exposure to a 
light field causes alteration of a straight flight path (for 
example hovering, slowing down, shifting direction, or 
circling),” and this has been reported by other authors. 

Larkin and Frase (1988, in Gauthreaux and Belser, 2006) 
used portable tracking radar to record flight paths of 
birds near a broadcast tower in Michigan. Birds showed 
a range of response, from circling to arcs to linear flight. 
Haupt and Schillemeit (2011) described the paths of 213 
birds flying through up-lighting from several different 
outdoor lighting schemes. Only 7.5% showed no change 
in behavior, while the remainder deviated from their 
courses by varying degrees, from minimal course devia-
tion through circling. It is not known whether response 
differences are species related. 

Bolshakov et al. (2010) developed the Optical-Electronic 
Device to study nocturnal migration behaviors of 
songbirds. Inspired by the more limited techniques of 
moon watching and watching birds cross ceilometer 
light beams, the device uses searchlights to illuminate 
birds from the ground, while a recording unit 
documents the birds’ movements. With this technique, 
they can study 1) ground- and airspeed; 2) compensation 
for wind drift on the basis of direct measurements 
of headings and track directions of individual birds; 
3) wing-beat pattern and its variation depending on 

The glass walls of this atrium, coupled with nighttime 
illumination, create an extreme collision hazard for 
birds. Photo courtesy of New York City Audubon

Swainson’s Thrush. Photo by Owen Deutsch
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wind direction and velocity. In some cases, species can 
be identified. Bolshakov et al. (2013) examined the 
effects of wind conditions on numbers of birds aloft 
and flight trajectories of birds crossing the light beam 
from the apparatus. They determined that numbers of 
birds do differ with wind strength, but that birds may 
be attracted to the light beam under calm conditions. 
They also found that the light beam disturbs straight 
flight trajectories, especially in calm wind conditions. 
Regression models suggest that the probability of curved 
flight trajectories is greater for small birds, especially 
when there is little or no moon.

Bulyuk et al. (2014) used the same device to compare be-
haviors of night-migrating passerines under natural noc-
turnal illumination (at the Courish Spit of the Baltic Sea) 
with birds passing through an urban light environment 
(inside the city limits of St. Petersburg, Russia). Songbirds 
were distinguished as either small passerines or thrushes. 
The illuminated background caused a decrease in image 
quality. The shape of flight tracks was compared for the 
two groups, and a larger proportion of small songbirds 
changed flight path while crossing the light. This could be 
explained by flight type or flight speed. The proportion of 
songbirds changing flight trajectory in the lighted condi-
tion was much smaller than under the dark condition.   

To understand exactly how light affects birds and what 
actions must be taken to reduce those effects, we need to 
know much more. For example, at what range (horizon-
tal and vertical) and under what conditions do birds feel 
disruption from light, and of what intensity and wave-
length composition? How do these factors change their 
behavior? Does night lighting have any effect on birds 
departing at the beginning of migratory stages? Do we 
ever actually see birds changing course to move toward  
a bright light source?

Light Color and Avian Orientation 
Starting in the 1940s, ceilometers—powerful beams of 
light used to measure the height of cloud cover—came 
into use and were associated with significant bird kills. 
Filtering out long (red) wavelengths and using the blue/
green range greatly reduced mortality, although we 
don’t know whether the intensities of these two colors 
of lights were equal. Later, replacement of fixed-beam 
ceilometers with rotating beams essentially eliminated 
the impact on migrating birds (Laskey, 1960). A complex 
series of laboratory studies in the 1990s demonstrated 
that birds required light in order to sense the Earth’s 
magnetic field. Birds could orient correctly under mono-
chromatic blue or green light, but longer wavelengths 
(yellow and red) caused disorientation (Rappli et al., 
2000; Wiltschko et al.,1993, 2003, 2007). Wiltschko et 
al. (2007) showed that above intensity thresholds that 
decrease from green to UV, birds showed disorientation. 
Disorientation occurs at light levels that are still rela-
tively low, equivalent to less than half an hour before 
sunrise under clear sky. 

Poot et al. (2008) demonstrated that migrating birds ex-
posed to various colored lights in the field responded the 
same way as they do in the laboratory. Birds responded 
strongly to white and red lights and appeared disorient-
ed by them, especially under overcast skies. Green light 
provoked less response and minimal disorientation; blue 
light attracted few birds and did not disorient those that 
it did attract. Birds were not attracted to infrared light. 
Evans et al. (2007) also tested different light colors but 
did not see aggregation under red light. However, they 
subsequently determined that the intensity of red light 
used was less than for other wavelengths, and when they 
repeated the trial with higher intensity red, they did see 
aggregation (Evans, pers. comm. 2011).

Canada Warbler. Photo by Ted Ardley
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Scientists working in the Gulf of Mexico (Russell, 2005), 
the North Atlantic (Wiese et al. 2001), and the North 
Sea (Poot et al. 2008) report that bright lights of oceanic 
drilling rigs induce circling behavior and mortality 
in birds at night. Working on a rig in the North Sea, 
Marquenie et al. (2013), estimated that birds were 
affected up to five kilometers away. Replacing about half 
the lights with new bulbs emitting minimal red light
reduced circling behavior by about 50%. The authors
speculate that completely re-lamping the platform
would reduce bird aggregation by 90%. Gehring et al.
(2009) demonstrated that mortality at communication
towers was greatly reduced if strobe lighting was used
as opposed to steady-burning white, or especially red
lights. At the 9/11 Memorial Tribute in Light in 
Manhattan, when birds aggregate and circle in the 
beams, monitors turn the lights out briefly, releasing the 
birds (Elbin, 2015, pers. comm.). Regular, short intervals 
of darkness, or replacement of steady-burning warning 

lights with intermittent lights, are excellent options 
for protecting birds, and manipulating light color also 
has promise, although additional field trials for colored 
lights are needed.

Research: Deterring Collisions
Systematic efforts to identify signals that can be used 
to make glass visible to birds began with the work of 
Dr. Daniel Klem in 1989. Testing glass panes in the 
field and using a dichotomous choice protocol in an 
aviary, Klem (1990) demonstrated that popular devices 
like “diving falcon” silhouettes were effective only if 
they were applied densely, spaced two to four inches 
apart. Owl decoys, blinking holiday lights, and pictures 
of vertebrate eyes were among items found to be 
ineffective. Grid and stripe patterns made from white 
material, one inch wide, were tested at different spacing 
intervals. Only three were effective: a 3 x 4-inch grid; 
vertical stripes spaced four inches apart; and horizontal 

Susan Elbin tests a bird in the tunnel at the Carnegie Museum’s 
Powdermill Banding Station in southwestern Pennsylvania. 
Photo by Christine Sheppard, ABC

The tunnel: an apparatus for safely testing effectiveness of materials 
and designs for deterring bird collisions. Photo by Christine 
Sheppard, ABC

A bird’s-eye view of glass in the tunnel. Photo by Christine 
Sheppard, ABC

Glass panes are being tested at the Powdermill Tunnel, 
as seen from the outside. Photo by Christine Sheppard, 
ABC
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stripes spaced about an inch apart across the entire 
surface. (A summary of Klem’s results can be found at 
collisions.abcbirds.org). 

Building on Klem’s findings, Rössler developed a testing 
program in Austria starting in 2004 and continuing to 
the present (Rössler and Zuna-Kratky, 2004; Rössler, 
2005; Rössler, et al., 2007; Rössler and Laube, 2008; 
Rössler, 2010; Rössler, 2012; Rössler, 2013). The banding 
center at the Hohenau Ringelsdorf Biological Station 
outside Vienna, Austria, offered a large sampling of birds 
for each test, in some instances permitting comparisons 
of a particular pattern under differing intensities 
of lighting. This program has focused primarily on 
geometric patterns, evaluating the impact of spacing, 
orientation, and dimensions. Birds are placed in a 
“tunnel,” where they can view two pieces of glass: one 
unmodified (the control) and the other with the pattern 
to be tested. Birds fly down the tunnel and are scored 
according to whether they try to exit through the control 

or the patterned glass. A mist net 
keeps the bird from hitting the 
glass, and it is then released. The 
project focuses not only on finding 
patterns effective for deterring 
collisions, but also on effective 
patterns that cover a minimal part 
of the glass surface. To date, some 
patterns that cover only 5% of the 
glass have been found to be highly 
effective. (A summary of Rössler’s 
results can be found at collisions.
abcbirds.org). 

Building on Rössler’s work, ABC collaborated with the 
Wildlife Conservation Society, New York City Audubon, 
and the Carnegie Museum to construct a tunnel at 
Powdermill Nature Reserve’s banding station, primarily 
to test commercially available materials. Results from the 
first season showed that making an entire surface UV-
reflective was not an effective way to deter birds. With UV 
materials, contrast seems to be important. Glass fritted 
in patterns conforming to the 2 x 4 rule, however, scored 
well as deterrents. (A summary of results from Powdermill 
can be found at collisions.abcbirds.org).

Most clear glass made in the United States transmits about 
96% and reflects about 4% of light falling perpendicular 
to the outside surface. The amount of light reflected 
increases at sharper angles: clear glass reflects about 50% 
of incident light at angles over 70 degrees. Light on 
the inside of the glass is also partly reflected and partly 
transmitted. The relative intensities of light transmitted 
from the inside and reflected from the outside surfaces 
of glass combined with the viewing angle determine 
whether the glass appears transparent or mirrors the 
surrounding environment. Patterns on the inside surfaces 
of glass and objects inside the glass may not always be 
visible. These changeable optical properties support the 
argument that patterns applied to the outer surface of 
glass are more effective than patterns applied to the inner 
surface. Efforts have been made to model freestanding 
glass, glass installed on a building, and reflections on glass 
in some trials. (The testing protocol for freestanding glass, 
developed at Hohenau, and the testing protocols used at 
Powdermill can be found at collisions.abcbirds.org). 

The tunnel at Powdermill, showing the framework 
where the background will be mounted. Photo by 
Christine Sheppard, ABC
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Horizontal lines with a maximum spacing of 2 inches Vertical lines with a maximum spacing of 4 inches

2” 4”

Red-breasted Nuthatch. Photo by Roy Hancliff

The 2 x 4 Rule

Research on songbirds, the most numerous victims of colli-

sions, has shown that horizontal lines must be two or fewer 

inches apart to deter the majority of birds. Vertical spaces 

must be four or fewer inches apart. This difference presum-

ably has to do with the shape of a flying bird. (Narrower 

spacing is required to deter collisions by hummingbirds.) 

Schiffner et al. (2014) showed that budgies have a very pre-

cise understanding of their own physical dimensions. Trained 

to fly in a tunnel, the birds were then challenged to pass 

through ever narrowing gaps. They were able to assess the 

width of the gaps relative to their body size and adjust their flight 

behavior accordingly. It seems likely that this is a general avian 

trait, useful for navigating complex environments at flight speed. 

Bhagavatula et al. (2011) used the same tunnel setup to investigate 

how optical flow cues guide flight. It appears that birds balance 

the speeds of images perceived by both eyes, in this case, images 

to the birds’ sides. This reinforces the suggestion of Martin (2011) 

that humans experience the world as something ahead of them, 

while for birds in flight, what is ahead of them is not necessarily 

their primary focus.



American Woodcock are often victims of collisions. This bird hit a 
window in Washington, D.C., in March, 2011, and was recovered 
by ABC’s Jason Berry. Photo by Dariusz Zdziebkowski, ABC

Evaluating Collision Problems— 
A Toolkit for Building Owners
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Often, only part of a building is responsible for causing 
most of the collisions. Evaluation and documentation 
can help in the development of a program of remedia-
tion targeting that area. Remediation can be almost as 
effective as modifying the entire building, as well as less 
expensive. Documentation of patterns of mortality and 
environmental features that may be contributing to col-
lisions is essential. Operations personnel are often good 
sources of information for commercial buildings, as they 
may come across bird carcasses while performing regular 
maintenance activities. People who work near windows 
are often aware of birds hitting them. 

Regular monitoring not only produces data on the 
magnitude and patterns of mortality, but also provides 
a baseline for demonstrating improvement. The best 
monitoring programs feature consistent effort, careful 
documentation of collision locations, and accurate 
identification of victims. Effective monitoring should 
document at least 18 months of collisions before 

mitigation is attempted, unless collision rates are 
especially high. (Resources for monitoring, from simple 
to sophisticated, can be found at collisions.abcbirds.org).

Solutions
Many factors come into play in selecting how to 
make glass safe for birds. The table below compares 
common solutions according to their effectiveness, 
appearance, relative cost, ease of application, longevity, 
and required maintenance. Effective patterns on 
the exterior surface of glass will combat reflection, 
transparency, and passage effect. Within the 2 x 4 
guidelines, however, considerable variation is possible 
when devising bird-friendly patterns. We recommend 
that lines be at least ¼-inch wide, but it is not necessary 
that they be only vertical or horizontal. Contrast 
between pattern and background is important, 
however, and designers should be aware that the 
background—building interior, sky, vegetation— 
may change in appearance throughout the day.

Material  Effectiveness Cost Application Appearance Longevity Upkeep

Seasonal, ***** $ * * na na 
temporary solutions

Netting ***** $$ ** *** **** ***

Window film *****  $$$ **** ***** *** ****

Screens ***** $$ *** **** ***** ****

Shutters ***** $$$ *** **** ***** ****

Grilles ***** $$$ **** ***** ***** ****

Replace glass  ***** $$$$$ ***** ***** ***** **** 

5 stars/dollars  = highly expensive easy attractive long-lasting minimal 
 effective

COMPARISON OF RETROFIT OPTIONS
This security grille creates a pattern that will deter birds 
from flying to reflections. Photo by Christine Sheppard, 
ABC
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The following questions can guide the evaluation and 
documentation process by helping to identify features 
likely to cause collisions and other important factors.

Seasonal Timing
Do collisions happen mostly during migration or fledg-
ing periods, in winter, or year round? If collisions hap-
pen only during a short time period, it may be possible 
to apply inexpensive, temporary solutions during that 
time and remove them for the rest of the year. Some 
birds will attack their own reflections, especially in 
spring. This is not a true collision. Territorial males, 
especially American Robins and Northern Cardinals, 
perceive their reflection as a rival male. They are un-
likely to injure themselves, and temporarily blocking 
reflections in the offending window (and those nearby) 
from the outside should resolve the problem. Taping up 
paper and smearing a soap paste can both be effective.

Weather
Do collisions coincide with particular weather condi-
tions, such as foggy or overcast days? Such collisions 
may be light-related, in which case an email notifica-
tion system, asking building personnel to turn off lights 
when bad weather is forecast, is advisable.

Diurnal Timing
Do collisions happen at a particular time of day? The 
appearance of glass can change significantly with differ-
ent light levels, direct or indirect illumination, and sun 
angles. It may be possible to simply use shades or shut-
ters during critical times.

Location
Are there particular windows, groups of windows, or 
building façades that account for most collisions? If so, 
it may be cost effective to modify only those sections of 
glass. Is glass located where birds fly between roosting or 
nesting and feeding sites? Are there areas where plants 
can be seen through glass—for example, an atrium, 
courtyard, or glass building connectors? 

Are there architectural or landscaping features that tend 
to direct birds toward glass? Such features might include 
a wall or rock outcropping or a pathway bordered by 
dense vegetation. Solutions include using a screen or 
trellis to divert flight paths. Are there fruit trees, berry 
bushes, or other plants near windows that are likely 
to attract birds closer to glass? These windows should 
be a high priority for remediation. The glass itself can 
be modified, but it may also be possible to use live 
or inanimate landscaping elements to block the view 
between food sources and windows.

Fog increases the danger of light both by causing birds 
to fly lower and by refracting light so it is visible over a 
larger area. Photo by Christine Sheppard, ABC

Lower-floor windows are thought to be more dangerous to birds because they 
are more likely to reflect vegetation. Photo by Christine Sheppard, ABC
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Local Bird Populations
What types of birds are usually found in an area? 
Local bird groups or volunteers may be able to help 
characterize local and transitory bird populations, as well 
as the most likely routes for birds making short flights 
around the area. The American Birding Association, Bird 
Watchers Digest, Audubon chapters, and Birding.com are 
good places to start finding such resources. Universities, 
colleges, and museums may also be helpful.  

This Ovenbird survived a collision and was recovered 
alive during a Lights Out monitoring effort in Baltimore, 
Maryland. Photo by Daniel J. Lebbin, ABC

Post-Mitigation Monitoring
Monitoring efforts should continue for at least 18 
months after mitigation efforts are made, and for at least 
two peak collision seasons (often the fall in urban areas, 
but spring and summer may also be peak seasons in more 
rural locations). Collision rates vary along with local 
bird populations, so a year of high population and high 
collisions may be followed by a year of low populations 
and low collisions, regardless of the effectiveness of any 
mitigation. 

Use of glass with a highly effective horizontal frit pattern, together with sunshades, earned this retrofitted building on the SUNY Brockport campus the LEED 
“collision deterrence” credit. Photo by Paul Tankel



A dramatic use of glass block characterizes the Hecht Warehouse in Washington, 
D.C., designed by Abbott and Merkt. Photo by Sandra Cohen-Rose/Colin Rose
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exterior shutters. Photo by Christine Sheppard, ABC
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The Orange Cube, a commercial and cultural complex, was designed by Jacob + 
McFarlane Architects as part of redevelopment of the harbor in Lyons, France. 
The external skin virtually eliminates threats to birds while permitting natural 
illumination of the interior and sightlines for those inside. Photo © Nicolas Borel



 

The U.S. Green Building Council’s LEED Pilot Credit 55 represents the best 

current understanding of what constitutes a bird-friendly building. Briefly, a 

bird-friendly building is one where: 

 •  At least 90% of the material in the exposed façade from ground level to 40 

feet (the primary bird collision zone) has a threat score of 30 or less, derived 

from controlled experiments.

•  At least 60% of material in the exposed façade above the collision zone 

meets the above standard.  

•  All glass surrounding atria or courtyards meets the above standard. 

• There are no “see through” passageways or corners.

• Outside lighting is appropriately shielded and directed to minimize 

attraction to night migrating or nocturnal birds.

•  Interior lighting is turned off at night if not in use and designed to minimize 

light escaping through windows during night operation.

•  Landscaping is designed without features known to increase collisions. 

•  Actual bird mortality is monitored and compensated for (for example, in 

the form of habitat preserved or created elsewhere, mortality from other 

sources reduced, etc.).  

American Bird Conservancy’s  
Bird-Friendly Building Standard

The Burj Qatar, designed by Jean Nouvel, was named Best Tall Building 
Worldwide in 2012. The façade, created with multi-layered screens, expresses 
local culture while providing protection from high temperatures and sand. 
Photo by Marc Desbordes

Printing costs for this publication have been  
kindly covered by an anonymous donor



David Chipperfield’s expansion of the Anchorage Museum has a surface 
of mirror glass, made bird-friendly by a frit pattern that conforms with  
2 x 4 recommendations. Museum staff confirm that while collisions do 
occur in the area, the museum sees few, if any. Photo by Larry Vincent
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I. National Marine Fisheries Service’s (NMFS) California Eelgrass Mitigation Policy  

A. Policy Statement 
   
It is NMFS’ policy to recommend no net loss of eelgrass habitat function in California.  
 
For all of California, compensatory mitigation should be recommended for the loss of existing 
eelgrass habitat function, but only after avoidance and minimization of effects to eelgrass have 
been pursued to the maximum extent practicable.  Our approach is congruous with   the approach 
taken in the federal Clean Water Act guidelines under section 404(b)(1) (40 CFR 230).  In 
absence of a complete functional assessment, eelgrass distribution and density should serve as a 
proxy for eelgrass habitat function.  Compensatory mitigation options include comprehensive 
management plans, in-kind mitigation, mitigation banks and in-lieu-fee programs, and out-of-
kind mitigation.  While in-kind mitigation is preferred, the most appropriate form of 
compensatory mitigation should be determined on a case-by-case basis. 
 
Further, it is the intent of this policy to ensure that there is no loss associated with delays in 
establishing compensatory mitigation.  This should be accomplished by creating a greater 
amount of eelgrass than is lost, if the mitigation is performed contemporaneously or after the 
impacts occur.  To achieve this, NMFS, in most instances, should recommend compensatory 
mitigation for vegetated and unvegetated eelgrass habitat be successfully completed at a ratio of 
at least 1.2:1 mitigation area to impact area. This ratio is based on present value calculation1  
using a discount rate of 0.03 (NOAA-DARP 1999).  This ratio assumes that restored eelgrass 
habitat achieves habitat function comparable to existing eelgrass habitat within a period of three 
years or less (Hoffman 1986, Evans & Short 2005, Fonseca et al. 1990). 
 
For ongoing projects, once mitigation has been successfully implemented to compensate for the 
loss of eelgrass habitat function within a specified footprint, NMFS should not recommend 
additional mitigation for subsequent loss of eelgrass habitat if 1) ongoing project activities result 
in subsequent loss of eelgrass habitat function within the same footprint for which mitigation was 
completed and 2) the project applicant can document that no new area of eelgrass habitat is 
impacted by project activities.   
 
This policy does not address mitigation for potential eelgrass habitat.  NMFS recognizes impacts 
to potential eelgrass habitat may preclude eelgrass movement or expansion to suitable 
unvegetated areas in the future, potentially resulting in declines in eelgrass abundance over time.  
In addition, it does not address other shallow water habitats.  Regulatory protections in the 
estuarine/marine realm typically focus on wetlands and submerged aquatic vegetation.  Mudflats, 
sandflats, and other superficially bare habitats do not garner the same degree of recognition and 

                                                   
1 Present Value (PV) is a calculation used in finance to determine the present day value of an amount that is 
received at a future date. The premise of the equation is that receiving something today is worth more than receiving 
the same item at a future date; PV = C1/(1+r)n where C1= resource at period 1, r= interest or discount rate,  
n=number of periods.   
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concern, even though these are some of the most productive and fragile ecosystems (Reilly et al. 
1999).  NMFS will continue to collaborate with federal and state partners on these issues. 
 

B. Eelgrass Background and Information  
 
Eelgrass species (Zostera marina L. and Z. pacifica) are seagrasses that occur in the temperate 
unconsolidated substrate of shallow coastal environments, enclosed bays, and estuaries.  Eelgrass 
is a highly productive species and is considered to be a "foundation" or habitat forming species.  
Eelgrass contributes to ecosystem functions at multiple levels as a primary and secondary 
producer, as a habitat structuring element, as a substrate for epiphytes and epifauna, and as 
sediment stabilizer and nutrient cycling facilitator.  Eelgrass provides important foraging areas 
and shelter to young fish and invertebrates, food for migratory waterfowl and sea turtles, and 
spawning surfaces for invertebrates and fish such as the Pacific herring.  Eelgrass also provides a 
significant source of carbon to the detrital pool which provides important organic matter in 
sometimes food-limited environments (e.g., submarine canyons).  In addition, eelgrass has the 
capacity to sequester carbon in the underlying sediments and may help offset carbon emissions.  
Given the significance and diversity of the functions and services provided by seagrass, Costanza 
et al. (2007) determined seagrass ecosystems to be one of Earth’s most valuable. 
 
California supports dynamic eelgrass habitats that range in extent from less than 11,000 acres to 
possibly as much as 15,000 acres statewide.  This is inclusive of estimates for poorly 
documented beds in smaller coastal systems as well as open coastal and insular areas.  While 
among the most productive of habitats, the overall low statewide abundance makes eelgrass one 
of the rarest habitats in California.  Collectively just five systems, Humboldt Bay, San Francisco 
Bay, San Diego Bay, Mission Bay and Tomales Bay support over 80 percent of the known 
eelgrass in the state.  The uneven distribution of eelgrass resources increases the risk to this 
habitat and also contributes to its dynamic nature.  Further, the narrow depth range within which 
eelgrass can occur further places this habitat at risk in the face of global climate change and sea 
level rise predictions.  
 
Seagrass habitat has been lost from temperate estuaries worldwide (Duarte 2002, Lotze et al. 
2006, Orth et al. 2006).  While both natural and human-induced mechanisms have contributed to 
these losses, impacts from human population expansion and associated pollution and upland 
development is the primary cause (Short and Wyllie-Echeverria 1996).  Human activities that 
affect eelgrass habitat distribution and abundance, including, but not limited to, urban 
development, harbor development, aquaculture, agricultural runoff, effluent discharges, and 
upland land use associated sediment discharge (Duarte 2008) occur throughout California.  For 
example, dredging and filling; shading and alteration of circulation patterns; and watershed 
inputs of sediment, nutrients, and unnaturally concentrated or directed freshwater flows can 
directly and indirectly destroy eelgrass habitats.  Conversely, in many areas great strides have 
been made at restoring water quality and expanding eelgrass resources through directed efforts at 
environmental improvements and resource enhancement. While improvements in eelgrass 
management have occurred overall, the importance of eelgrass both ecologically and 
economically, coupled with ongoing human pressure and potentially increasing degradation and 
losses associated with climate change, highlight the need to protect, maintain, and where 
feasible, enhance eelgrass habitat.   
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C. Purpose and Need for Eelgrass Mitigation Policy  
 

Eelgrass warrants a strong protection strategy because of the important biological, physical, and 
economic values it provides, as well as its importance to managed species under the Magnuson-
Stevens Fishery Conservation and Management Act (MSA).  Vegetated shallows that support 
eelgrass are also considered special aquatic sites under the 404(b)(1) guidelines of the Clean 
Water Act (40 C.F.R. § 230.43).  The National Oceanic and Atmospheric Administration’s 
(NOAA) National Marine Fisheries Service (NMFS) developed this policy to establish and 
support a goal of protecting this resource and its habitat functions, including spatial coverage and 
density of eelgrass habitats.  This NMFS policy and implementing guidelines are being shared 
with agencies and the public to ensure there is a clear and transparent process for developing 
eelgrass mitigation recommendations. 
 
Pursuant to the MSA, eelgrass is designated as an essential fish habitat (EFH) habitat area of 
particular concern (HAPC) for various federally-managed fish species within the Pacific Coast 
Groundfish Fishery Management Plan (FMP) (PFMC 2008).   An HAPC is a subset of EFH that 
is rare, particularly susceptible to human-induced degradation, especially ecologically important, 
and/or located in an environmentally stressed area. HAPC designations are used to provide 
additional focus for conservation efforts.   
 
This policy and guidelines support but do not expand upon existing NMFS authorities under the 
MSA, the Fish and Wildlife Coordination Act (FWCA), and the National Environmental Policy 
Act (NEPA).  Pursuant to the EFH provisions of the MSA, FWCA, and obligations under the 
NEPA as a responsible agency, NMFS annually reviews and provides recommendations on 
numerous actions that may affect eelgrass resources throughout California.  Section 305(b)(1)(D) 
of the MSA requires NMFS to coordinate with, and provide information to, other federal 
agencies regarding the conservation and enhancement of EFH. Section 305(b)(2) requires all 
federal agencies to consult with NMFS on all actions or proposed actions authorized, funded, or 
undertaken by the agency that may adversely affect EFH. Under section 305(b)(4) of the MSA, 
NMFS is required to provide EFH Conservation Recommendations to federal and state agencies 
for actions that would adversely affect EFH  (50 C.F.R. § 600.925).  NMFS makes its 
recommendations with the goal of avoiding, minimizing, or otherwise compensating for adverse 
effects to EFH.  When impacts to NMFS trust resources are unavoidable, NMFS may 
recommend compensatory mitigation to offset those impacts.  In order to fulfill its consultative 
role, NMFS may also recommend, among other things, the development of mitigation plans, 
habitat distribution maps, surveys and survey reports, progress milestones, monitoring programs, 
and reports verifying the completion of mitigation activities. 
 
Eelgrass impact management and mitigation throughout California has historically been 
undertaken without a statewide strategy.  Federal actions with impacts to eelgrass require 
considerable NMFS staff time for project review, coordination and development of conservation 
recommendations.  As federal staff resources vary with budgets, and threats to aquatic resources 
remain steady or increase, regulatory streamlining and increased efficiency are crucial for 
continued protection of important coastal habitats, including eelgrass.  The California Eelgrass 
Mitigation Policy (CEMP) is meant to increase efficiency of existing regulatory authorities in a 
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programmatic manner, provide transparency to federal agencies and action proponents, and 
ensure that unavoidable impacts to eelgrass habitat are fully and appropriately mitigated.  It is the 
intent of NMFS to collaborate with other federal, state, and local agencies charged with the 
protection of marine resources to seek a unified approach to actions affecting eelgrass such that 
consistency across agencies with respect to this resource may be enhanced. 
 

D. Relevance to Other Federal and State Policies  
 
Based on our understanding of existing federal and state policies regarding aquatic resource 
conservation, the CEMP does not conflict with existing policies and complements the federal and 
state wetland policies as described below.  NMFS does not intend to make any recommendations, 
which, if adopted by the action agency and carried out, would violate other federal, state, or local 
laws.  The CEMP also complements the NOAA Aquaculture Policy and National Shellfish Initiative 
and builds upon the NOAA Seagrass Conservation Guidelines and the Southern California 
Eelgrass Mitigation Policy.  
 

1. Corps/EPA Mitigation Rule and supporting guidance 
 
In 2008, the Environmental Protection Agency (EPA) and the U.S. Army Corps of Engineers 
(Corps) issued revised regulations governing compensatory mitigation for authorized impacts to 
wetlands, streams, and other waters of the U.S. under Section 404 of the Clean Water Act.  The 
regulations emphasize avoiding impacts to wetlands and other water resources.  For unavoidable 
impacts, the rule incorporates Natural Resource Council recommendations to improve planning, 
implementing and managing wetland replacement projects, including: science-based assessment 
of impacts and compensation measures, watershed assessments to drive mitigation sites and 
plans, measurable and enforceable ecological performance standards for evaluating mitigation 
projects, mitigation monitoring to document whether the mitigation employed meets ecological 
performance standards, and complete compensation plans.  The regulations also encourage the 
expansion of mitigation banking and in lieu fee agreements to improve the quality and success of 
compensatory mitigation projects.  
 
The NMFS policy to recommend no net loss of eelgrass function and the eelgrass mitigation 
guidelines offered herein align with the provisions of the EPA and Corps mitigation rule, but 
provide more specific recommendations on how to avoid and minimize impacts to eelgrass and 
how to implement eelgrass surveys, assessments, mitigation, and monitoring.  

 
2. State of California Wetland Conservation Policies 

 
The 1993 State of California Wetlands Conservation Policy established a framework and strategy 
to ensure no overall net loss and long-term gain in the quantity, quality, and permanence of 
wetlands acreage and values in California in a manner that fosters creativity, stewardship, and 
respect for private property, reduce procedural complexity in administration of state and federal 
wetlands conservation programs, and encourage partnerships to make landowner incentive 
programs and cooperative planning efforts the primary focus of wetlands conservation and 
restoration.  
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The State of California is also developing a Wetland and Riparian Area Protection Policy.  The 
first phase of this effort was published as the “Preliminary Draft Wetland Area Protection 
Policy” with the purpose of protecting all waters of the State, including wetlands, from dredge 
and fill discharges. It includes a wetland definition and associated delineation methods, an 
assessment framework for collecting and reporting aquatic resource information, and 
requirements applicable to discharges of dredged or fill material. The draft specifies that dredge 
or fill projects will provide for replacement of existing beneficial uses through compensatory 
mitigation. The preliminary policy includes a determination that compensatory mitigation will 
sustain and improve the overall abundance, diversity and condition of aquatic resources in a 
project watershed area. 
 
Based on the definition of wetlands included in these state wetland policies, the policies do not 
directly apply to subtidal eelgrass habitat, but may apply to intertidal eelgrass habitat.  The 
NMFS policy of recommending no net loss to eelgrass habitat function and recommendations for 
compensatory mitigation for eelgrass impacts complement the state protection policies for 
wetlands. 
 

3. NOAA Aquaculture Policy and National Shellfish Initiative 
 

In 2011, NOAA released the National Marine Aquaculture Policy and the National Shellfish 
Initiative. The Policy encourages and fosters sustainable aquaculture development that provides 
domestic jobs, products, and services and that is in harmony with healthy, productive, and 
resilient marine ecosystems, compatible with other uses of the marine environment, and 
consistent with the National Policy for the Stewardship of the Ocean, our Coasts, and the Great 
Lakes (National Ocean Policy).  The goal of the Initiative is to increase populations of bivalve 
shellfish in our nation’s coastal waters—including oysters, clams, abalone, and mussels—
through both sustainable commercial production and restoration activities. The Initiative 
supports shellfish industry jobs and business opportunities to meet the growing demand for 
seafood, while protecting and enhancing habitat for important commercial, recreational, and 
endangered and threatened species and species recovery. The Initiative also highlights improved 
water quality, nutrient removal, and shoreline protection as benefits from shellfish production 
and restoration. Both the Policy and the Initiative seek to improve interagency coordination for 
permitting commercial and restoration shellfish projects, as well as support research and other 
data collection to assess and refine conservation strategies and priorities. 
 
The regulatory efficiencies, transparency, and compensation for impacts to eelgrass promoted by 
the CEMP directly support the National Aquaculture Policy statements and National Shellfish 
Initiative through: (1) protection of eelgrass, an important component of productive and resilient 
coastal ecosystems in California and habitat for wild species, and (2) improved coordination with 
federal partners regarding planning and permitting for commercial shellfish projects.  
Furthermore, research conducted under the direction of the National Shellfish Initiative could be 
informed by and also inform NMFS consultations regarding eelgrass impacts and mitigation in 
California.   
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4. NOAA Seagrass Conservation Guidelines 
 
The NOAA publication, “Guidelines for the Conservation and Restoration of Seagrasses in the 
United States and Adjacent Waters” (1998) was developed by Mark Fonseca of NOAA’s 
Beaufort Laboratory along with Jud Kenworthy and Gordon Thayer and was funded by NOAA’s 
Coastal Ocean Program.  The document presents an overview of seagrass conservation and 
restoration in the United States, discusses important issues that should be addressed in planning 
seagrass restoration projects, describes different planting methodologies, proposes monitoring 
criteria and means for evaluation success, and discusses issues faced by resource managers.  The 
CEMP considers information presented in the Fonseca et al. document, but deviates in some 
cases in order to provide reasonable and practicable guidelines for eelgrass conservation in 
California.   
 

5. Southern California Eelgrass Mitigation Policy 
 
In southern and central California, eelgrass mitigation has been addressed in accordance with the 
Southern California Eelgrass Mitigation Policy applied by NMFS, US Fish & Wildlife Service, 
California Department of Fish and Wildlife, California Coastal Commission, US Army Corps of 
Engineers, and other resource and regulatory agencies since 1991, and which has generally been 
effective at ensuring eelgrass impacts are mitigated in most circumstances.  Given the success of 
the Southern California Eelgrass Mitigation Policy over its 20-year history, this policy reflects an 
expansion of the application of the Southern California policy with minor modifications to 
ensure a high standard of statewide eelgrass management and protection.  This policy will 
supersede the Southern California Eelgrass Mitigation Policy for all areas of California upon its 
adoption.   

 
II. Implementing Guidelines for California 
 
This policy and guidelines will serve as the guidance for staff and managers within NMFS for 
developing recommendations concerning eelgrass issues through EFH and FWCA consultations 
and NEPA reviews throughout California.  This policy will inform NMFS’s position on eelgrass 
issues for California in other roles as a responsible, advisory, or funding agency or trustee.  In 
addition, this document provides guidance to assist NMFS in performing its consultative role 
under the statutes described above.  Finally, pursuant to NMFS obligation to provide information 
to federal agencies under Section 305(b)(1)(D) of the MSA, this policy serves that role by 
providing information intended to further the conservation and enhancement of EFH.  Should 
this policy or guidelines be inconsistent with any formally-promulgated NMFS regulations, those 
formally-promulgated regulations will take precedence over any inconsistent provisions of this 
policy.  
 
While many of the activities impacting eelgrass are similar across California, eelgrass stressors 
and growth characteristics differ between southern California (U.S./Mexico border to Pt. 
Conception), central California (Point Conception to San Francisco Bay entrance), San Francisco 
Bay, and northern California (San Francisco Bay to the California/Oregon border).  The amount 
of scientific information available to base management decisions on also differs among areas 
within California, with considerably more information and history with eelgrass habitat 
management in southern California than the other regions.  Gaps in region-specific scientific 
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information do not override the need to be protective of eelgrass habitat while relying on the best 
information currently available from areas within and outside of California.  Although the 
primary orientation of this policy is toward statewide use, where indicated below, specific 
elements of this policy may differ between southern California, central California, northern 
California and San Francisco Bay.   
 
NMFS will continue to explore the science of eelgrass habitat and improve our understanding of 
eelgrass habitat function, impacts, assessment techniques, and mitigation efficacy.  
Approximately every 5 years, NMFS intends to evaluate monitoring and survey data collected by 
federal agencies and action proponents per the recommendations of these guidelines. NMFS 
managers will determine if updates to these guidelines are appropriate based on information 
evaluated during the 5-year review. Updates to these guidelines and supporting technical 
information will be available on the NMFS website. 
 
The information below serves as a common starting place for NMFS recommendations to 
achieve no net loss of eelgrass habitat function.  NMFS employees should not depart from the 
guidelines provided herein without appropriate justification and supervisory concurrence. 
However, the recommendations that NMFS ultimately makes should be provided on a case-by-
case basis to provide flexibility when site specific conditions dictate.  In the EFH context, NMFS 
recommendations are provided to the action agency, which has final approval of the action; in 
accordance with the MSA, the action agency may take up NMFS recommendations or articulate its 
reasons for not following the recommendations.  In the FWCA context, NMFS makes 
recommendations which must be considered, but the action agency is ultimately responsible for 
the wildlife protective measures it adopts (if any). For these reasons, neither this policy nor its 
implementing guidelines are to be interpreted as binding on the public.    
 

A. Eelgrass Habitat Definition  
 
Eelgrass distribution fluctuates and can expand, contract, disappear, and recolonize areas within 
suitable environments.  Vegetated eelgrass areas can expand by as much as 5 meters (m) and 
contract by as much as 4 m annually (Donoghue 2011).  Within eelgrass habitat, eelgrass is 
expected to fluctuate in density and patch extent based on prevailing environmental factors (e.g., 
turbidity, freshwater flows, wave and current energy, bioturbation, temperature, etc.).  To 
account for seagrass fluctuation, Fonseca et al. (1998) recommends that seagrass habitat include 
the vegetated areas as well as presently unvegetated spaces between seagrass patches.   
 
In addition, there is an area of functional influence, where the habitat function provided by the 
vegetated cover extends out into adjacent unvegetated areas.  Those functions include detrital 
enrichment, energy dampening and sediment trapping, primary productivity, alteration of current 
or wave patterns, and fish and invertebrate use, among other functions.  The influence of eelgrass 
on the local environment can extend up to 10 m from individual eelgrass patches, with the 
distance being a function of the extent and density of eelgrass comprising the bed as well as local 
biologic, hydrographic, and bathymetric conditions (Bostrom and Bonsdorff 2000, Bostrom et al. 
2001, Ferrell and Bell 1991, Peterson et al. 2004, Smith et al. 2008, van Houte-Howes et al. 
2004, Webster et al. 1998).  Detrital enrichment will generally extend laterally as well as down 
slope from the beds, while fish and invertebrates that utilize eelgrass beds may move away from the 



8 
 

eelgrass core to areas around the bed margins for foraging and in response to tides or diurnal cycles 
(Smith et al. 2008). 
 
To encompass fluctuating eelgrass distribution and functional influence around eelgrass cover, 
for the purposes of this policy and guidelines, eelgrass habitat is defined as areas of vegetated 
eelgrass cover (any eelgrass within 1 m2 quadrat and within 1 m of another shoot) bounded by a 
5 m wide perimeter of unvegetated area (See Attachment 1 for a graphical depiction of this 
definition).  Unvegetated areas may have eelgrass shoots a distance greater than 1 m from 
another shoot, and may be internal as well as external to areas of vegetated cover.  For isolated 
patches and on a case-by-case basis, it may be acceptable to include an unvegetated area 
boundary less than or greater than 5 m wide.  The definition excludes areas of unsuitable 
environmental conditions such as hard bottom substrates, shaded locations, or areas that extend 
to depths below those supporting eelgrass.  Suitable depths can vary substantially depending upon 
site-specific conditions.  In general, eelgrass does not extend deeper than 12 feet mean lower low 
water (MLLW) in most protected bays and harbors in Southern California, and is more limited in 
Central and Northern California embayments.  However, eelgrass can grow much deeper in entrance 
channels and offshore areas  
 

B. Surveying Eelgrass  
 

NMFS may recommend action agencies conduct surveys of eelgrass habitat to evaluate effects of 
a proposed action.  Eelgrass habitat should be surveyed using visual or acoustic methods and 
mapping technologies and scales appropriate to the action, scale, and area of work.  Surveys 
should document both vegetated eelgrass cover as well as unvegetated areas within eelgrass 
habitat (See section II.A. for definition).  Assessing impacts to eelgrass habitat relies on the 
completion of quality surveys and mapping.  As such, inferior quality of surveys and mapping 
(e.g., completed at an inappropriate scale or using inappropriate methods) may make proper 
evaluation of impacts impossible, and may result in a recommendation from NMFS to re-survey 
and re-map project areas.  Also, to account for fluctuations in eelgrass habitat due to 
environmental variations, a reference site(s) should be incorporated into the survey (See section 
V.B.4 below for more details).    
 

1. Survey Parameters 
 
Because eelgrass growth conditions in California vary, eelgrass mapping techniques will also 
vary.  Diver transects or boundary mapping may be suited to very small scale mapping efforts, 
while aerial and/or acoustic survey with ground-truthing may be more suited to larger survey 
areas.   Aerial and above-water visual survey methods should be employed only where the lower 
limit of eelgrass is clearly visible or in combination with methods that adequately inventory 
eelgrass in deeper waters.   
 
The survey area should be scaled as appropriate to the size of the potential action and the 
potential extent and distribution of eelgrass impacts, including both direct and indirect effects.  
The resolution of mapping should be adequate to address the scale of effects reasonably expected 
to occur.  For small projects, such as individual boat docks, higher mapping resolution is 
appropriate in order to detect actual effects to eelgrass at a scale meaningful to the project size.  
At larger scales, the mapping resolution may be less refined over a larger area, assuming that 
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minor errors in mapping will balance out over the larger scale.  Survey reports should provide a 
detailed description of the survey coverage (e.g., number, location, and type of samples) and any 
interpolation methods used in the mapping.  
 
While many parameters may be useful to describe eelgrass habitat condition (e.g., plant biomass, 
leaf length, shoot:root ratios, epiphytic loading), many are labor intensive and may be 
impractical for resource management applications on a day-to-day basis.  For this reason, four 
parameters have been identified for use in eelgrass habitat surveys and assessment of effects of 
an action on eelgrass.  These parameters that should be articulated in eelgrass surveys are: 1) 
spatial distribution, 2) areal extent, 3) percentage of vegetated cover, and 4) the turion (shoot) 
density.   
 

a) Spatial Distribution  
 

The spatial distribution of eelgrass habitat should be delineated by a contiguous boundary around 
all areas of vegetated eelgrass cover extending outward a distance of 5 m, excluding gaps within 
the vegetated cover that have individual plants greater than 10 m from neighboring plants.  
Where such separations occur, either a separate area should be defined, or a gap in the area 
should be defined by extending a line around the void along a boundary defined by adjacent 
plants and including the 5 meter perimeter.  The boundary of the eelgrass habitat should not 
extend into areas where depth, substrate, or existing structures are unsuited to supporting 
eelgrass habitat.  
 

b) Aerial Extent  
 

The eelgrass habitat aerial extent is the quantitative area (e.g., square meters) of the spatial 
distribution boundary polygon of the eelgrass habitat.  The total aerial extent should be broken 
down into extent of vegetated cover and extent of unvegetated habitat.  Areal extent should be 
determined using commercially available geo-spatial analysis software.  For small projects, 
coordinate data for polygon vertices could be entered into a spreadsheet format, and area could 
be calculated using simple geometry. 
 

c) Percent Vegetated Cover  
 

Eelgrass vegetated cover exists when one or more leaf shoots (turions) per square meter is 
present. The percent bottom cover within eelgrass habitat should be determined by totaling the 
area of vegetated eelgrass cover and dividing this by the total eelgrass habitat area.  Where 
substantial differences in bottom cover occur across portions of the eelgrass habitat, the habitat 
could be subdivided into cover classes (e.g., 20% cover, 50% cover, 75% cover).   
 

d) Turion (Shoot) Density  
 

Turion density is the mean number of eelgrass leaf shoots per square meter within mapped 
eelgrass vegetated cover.  Turion density should be reported as a mean ± the standard deviation 
of replicate measurements.  The number of replicate measurements (n) should be reported along 
with the mean and deviation.  Turion densities are determined only within vegetated areas of 
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eelgrass habitat and therefore, it is not possible to measure a turion density equal to zero.  If 
different cover classes are used, a turion density should be determined for each cover class.   

 
2. Eelgrass Mapping 
 

For all actions that may directly or indirectly affect eelgrass habitat, an eelgrass habitat 
distribution map should be prepared on an accurate bathymetric chart with contour intervals of 
not greater than 1 foot (local vertical datum of MLLW).  Exceptions to the detailed bathymetry 
could be made for small projects or for projects where detailed bathymetry may be infeasible.  
Unless region-specific mapping format and protocols are developed by NMFS (in which case 
such region-specific mapping guidance should be used), the mapping should utilize the following 
format and protocols: 

 
a) Bounding Coordinates 
 

Horizontal datum - Universal Transverse Mercator (UTM), NAD 83 meters, Zone 11 (for 
southern California) or Zone 10 (for central, San Francisco Bay, and northern California) is the 
preferred projection and datum.  Another projection or datum may be used; however, the map 
and spatial data should include metadata that accurately defines the projection and datum.  
 
Vertical datum - Mean Lower Low Water (MLLW), depth in feet. 

 
b) Units 
 

Transects, grids, or scale bars should be expressed in meters.  Area measurements should be in 
square meters. 
 

c) File Format 
 

A spatial data layer compatible with readily available commercial geographic information 
system software producing file formats compatible with ESRI® ArcGIS software should be sent 
to NMFS when the area mapped supports at least 10 square meters of eelgrass.  For those areas 
supporting less than 10 square meters of eelgrass, a table may alternatively be provided giving 
the vertices bounding x, y coordinates of the eelgrass areas in a spreadsheet or an ASCII file 
format.  In addition to a spatial layer and/or table, a hard-copy map should be included with the 
survey report.  The projection and datum should be clearly defined in the metadata and/or an 
associated text file. 
 
Eelgrass maps should, at a minimum, include the following: 

- A graphic scale bar, north arrow, legend, horizontal datum and vertical datum; 
- A boundary illustrating the limits of the area surveyed; 
- Bathymetric contours for the survey area, including both the action area(s) and reference 

site(s) in increments of not more than 1 foot; 
- An overlay of proposed action improvements and construction limits; 
- The boundary of the defined eelgrass habitat including an identification of area 

exclusions based on physical unsuitability to support eelgrass habitat; and 
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- The existing eelgrass cover within the defined eelgrass habitat at the time of the survey. 
 

3. Survey Period 
 

All mapping efforts should be completed during the active growth period for eelgrass (typically 
March through October for southern California, April through October for central California, 
April through October for San Francisco Bay, and May through September for northern 
California) and should be considered valid for a period of 60 days to ensure significant changes 
in eelgrass distribution and density do not occur between survey date and the project start date.  
The 60 day period is particularly important for eelgrass habitat survey conducted at the very 
beginning of the growing season, if eelgrass habitat expansion occurs as the growing season 
progresses.  A period other than 60 days could be warranted and should be evaluated on a case-
by-case basis, particularly for surveys completed in the middle of the growing season.  However, 
when the end of the 60-day validity period falls outside of the region-specific active growth 
period, the survey could be considered valid until the beginning of the next active growth period.  
For example, a survey completed in southern California in the August-October time frame would 
be valid until the resumption of the active growth phase (i.e., in most instances, March 1).  In 
some cases, NMFS and the action agency may agree to surveys being completed outside of the 
active growth period.  For surveys completed during or after unusual climatic events (e.g., high 
fluvial discharge periods, El Niño conditions), NMFS staff should be contacted to determine if 
any modifications to the common survey period are warranted.   
 

4. Reference Site Selection 
 

Eelgrass habitat spatial extent, aerial extent, percent cover and turion density are expected to 
naturally fluctuate through time in response to natural environmental variables.  As a result, it is 
necessary to correct for natural variability when conducting surveys for the purpose of evaluating 
action effects on eelgrass or performance of mitigation areas.  This is generally accomplished 
through the use of a reference site(s), which is expected to respond similarly to the action area in 
response to natural environmental variability.  It is beneficial to select and monitor multiple 
reference sites rather than a single site and to utilize the average reference site condition as a 
metric for environmental fluctuations.  This is especially true when a mitigation site is located 
within an area of known environmental gradients, and reference sites may be selected on both 
sides of the mitigation site along the gradient.  Environmental conditions (e.g., sediment, 
currents, proximity to action area, shoot density, light availability, depth, onshore and watershed 
influences) at the reference site(s) should be representative of the environmental conditions at the 
impact area (Fonseca et al. 1998).  Where practical, the reference site(s) should be at least the 
size of the anticipated impact and/or mitigation area to limit the potential for minor changes in a 
reference site (e.g., propeller scarring or ray foraging damage) overly affecting mitigation needs.  
The logic for site(s) selection should be documented in the eelgrass mitigation planning 
documents.  
 

C. Avoiding and Minimizing Impacts to Eelgrass  
 
This section describes measures to avoid and minimize impacts to eelgrass caused by turbidity, 
shading, nutrient loading, sedimentation and alteration of circulation patterns.  Not all measures 
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are equally suited to a particular project or condition.  Measures to avoid or minimize impacts 
should be focused on stressors where the source and control are within the purview of the 
permittee and action agency.  Action agencies in coordination with NMFS should evaluate and 
establish impact avoidance and minimization measures on a case-by-case basis depending on the 
action and site-specific information, including prevailing current patterns, sediment source, 
characteristics, and quantity, as well as the nature and duration of work.   
 

1. Turbidity 
 
To avoid and minimize potential turbidity-related impacts to eelgrass: 

- Where practical, actions should be located as far as possible from existing eelgrass; and 
- In-water work should occur as quickly as possible such that the duration of impacts is 

minimized. 
 
Where proposed turbidity generating activities must occur in proximity to eelgrass and increased 
turbidity will occur at a magnitude and duration that may affect eelgrass habitat, measures to 
control turbidity levels should be employed when practical considering physical and biological 
constraints and impacts.  Measures may include:  

- Use of turbidity curtains where appropriate and feasible; 
- Use of low impact equipment and methods (e.g., environmental buckets, or a hydraulic 

suction dredge instead of clamshell or hopper dredge, provided the discharge may be 
located away from the eelgrass habitat and appropriate turbidity controls can be provided 
at the discharge point);  

- Limiting activities by tide or day-night windows to limit light degradation within eelgrass 
habitat;  

- Utilizing 24-hour dredging to reduce the overall duration of work and to take advantage 
of dredging during dark periods when photosynthesis is not occurring; or 

- Other measures that an action party may propose and be able to employ to minimize 
potential for adverse turbidity effects to eelgrass.  

 
NMFS developed a flowchart for a stepwise decision making process as guidance for action 
agencies to determine when to implement best management practices (BMPs) for minimizing 
turbidity from dredging actions as part of a programmatic EFH consultation in San Francisco 
Bay.  The parameters considered in the flow chart are relevant to all marine areas of California.  
This document is posted on the NMFS West Coast Region web page 
(http://www.westcoast.fisheries.noaa.gov/habitat/habitat_types/seagrass_info/california_eelgrass.
html) and may be used to evaluate avoidance and minimization measures for any project that 
generates increased turbidity. 
 

2. Shading 
 
A number of potential design modifications may be used to minimize effects of shading on 
eelgrass.  Boat docks, ramps, gangways, and similar structures should avoid eelgrass habitat to 
the maximum extent feasible.  If avoidance of eelgrass or habitat is infeasible, impacts should be 
minimized by utilizing, to the maximum extent feasible, design modifications and construction 
materials that allow for greater light penetration.  Action modifications should include, but are 
not limited to:  



13 
 

- Avoid siting over-water or landside structures in areas where shading of eelgrass habitat 
would occur; 

- Maximizing the north-south orientation of the structure; 
- Maximizing the height of the structure above the water; 
- Minimizing the width and supporting structure mass to decrease shade effects;  
- Relocating the structure in deeper water and limiting the placement of structures in 

shallow areas where eelgrass occurs to the extent feasible; and 
- Utilizing light transmitting materials in structure design. 

 
Construction materials used to increase light passage beneath the structures may include, but are 
not limited to, open grating or adequate spacing between deck boards to allow for effective 
illumination to support eelgrass habitat.  The use of these shade reducing options may be 
appropriate where they do not conflict with safety, ADA compliance, or structure utility 
objectives. 
 
NMFS developed a stepwise key as guidance for action agencies to determine which 
combination of modifications are best suited for minimizing shading effects from overwater 
structures on eelgrass as part of a programmatic EFH consultation in San Francisco Bay.  The 
parameters considered in the flow chart are relevant to all marine areas of California.  This 
document is posted on the West Coast Region web page 
(http://www.westcoast.fisheries.noaa.gov/habitat/habitat_types/seagrass_info/california_eelgrass.htm
l) and may be used to evaluate avoidance and minimization measures for any project that results 
in shading. 
 

3. Circulation patterns 
 
Where appropriate to the scale and nature of potential eelgrass impacts, action parties should 
evaluate if and how the action may alter the hydrodynamics of the action area such that eelgrass 
habitat within or in proximity to the action area may be adversely affected.  To maintain good 
water flow and low residence time of water within eelgrass habitat, action agencies should 
ensure actions: 
 

- Minimize scouring velocities near or within eelgrass beds;  
- Maintain wind and tidal circulation to the extent practical by considering orientation of 

piers and docks to maintain predominant wind effects; 
- Incorporate setbacks on the order of 15 to 50 meters from eelgrass habitat where practical 

to allow for greater circulation and reduced impact from boat maneuvering, grounding, 
and propeller damage, and to address shading impacts; and   

- Minimize the number of piles and maximize pile spacing to the extent practical, where 
piles are needed to support structures. 

 
For large-scale actions in the proximity of eelgrass habitats, NMFS may request specific 
modeling and/or field hydrodynamic assessments of the potential effects of work on 
characteristics of circulation within eelgrass habitat.  
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4. Nutrient loading 
 
Where appropriate to the scale and nature of potential eelgrass impacts, the following measures 
should be considered for implementation to reduce the potential for excessive nutrient loading to 
eelgrass habitat: 

- diverting site runoff from landscaped areas away from discharges around eelgrass habitat;  
- implementation of fertilizer reduction program; 
- reduction of watershed nutrient loading;  
- controlling local sources of nutrients such as animal wastes and leach fields; and 
- maintaining good circulation and flushing conditions within the water body. 

 
Reducing nutrient loading may also provide opportunities for establishing eelgrass as mitigation 
for project impacts.   
 

5. Sediment loading 
 
Watershed development and changes in land use may increase soil erosion and increase 
sedimentation to downstream embayments and lagoons.   
 

- To the extent practicable, maintain riparian vegetation buffers along all streams in the 
watershed. 

- Incorporate watershed analysis into agricultural, ranching, and residential/commercial 
development projects.  

- Increase resistance to soil erosion and runoff.  Sediment basins, contour farming, and grazing 
management are examples of key practices. 

- Implement best management practices for sediment control during construction and 
maintenance operations (e.g., Caltrans 2003). 
 

Reducing sediment loading may also provide opportunities for establishing eelgrass as mitigation 
for project impacts in systems for which sedimentation is a demonstrable limiting factor to 
eelgrass. 

 
D. Assessing Impacts to Eelgrass Habitat 

 
If appropriate to the statute under which the consultation occurs, NMFS should consider both 
direct and indirect effects of the project in order to assess whether a project may impact eelgrass. 
NMFS is aware that many of the statutes and regulations it administers may have more specific 
meanings for certain terms,  including “direct effect” and “indirect effect”, and will use the 
statutory or regulatory meaning of those terms when conducting consultations under those 
statutes.2  Nevertheless, it is useful for NMFS to consider effects experienced 

                                                   
2 In the  EFH context,  adverse effects include any impact that reduces quality and/or quantity of EFH, including 
direct or indirect physical, chemical, or biological alterations of the waters or substrate (50 CFR 600.910).  The 
Council of Environmental Quality (CEQ) regulations regarding NEPA implementation (40 CFR 1508.8(a)) define 
direct and indirect impacts of an action for the purposes of NEPA.  Other NMFS statutes provide their own 
definitions regarding effects. 
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contemporaneously with project actions (both at the project site and away from the project site) 
and which might occur later in time.   
 
Generally, effects to eelgrass habitat should be assessed using pre- and post-project surveys of 
the impact area and appropriate reference site(s) conducted during the time period of maximum 
eelgrass growth (typically March through October for southern California, April through October 
for central California, April through October for San Francisco Bay, and May through September 
for northern California). NMFS should consider the likelihood that the effects would occur 
before recommending pre- and post-project eelgrass surveys.  The pre-construction survey of the 
eelgrass habitat in the action area and an appropriate reference site(s) should be completed within 
60 days before start of construction.  After construction, a post-action survey of the eelgrass 
habitat in the action area and at an appropriate reference site(s) should be completed within 30 
days of completion of construction, or within the first 30 days of the next active growth period 
following completion of construction that occurs outside of the active growth period.  Copies of 
all surveys should be provided to the lead federal agency, NMFS, and other interested regulatory 
and/or resource agencies within 30 days of completing the survey.  The recommended timing of 
surveys is intended to minimize changes in eelgrass habitat distribution and abundance during 
the period between survey completion and construction initiation and completion.  For example, 
a post-action survey completed beyond 30 days following construction or outside of the active 
growing season may show declines in eelgrass habitat as a result of natural senescence rather 
than the action.  
 
The lead federal agency and NMFS should consider reference area eelgrass performance, 
physical evidence of impact, turbidity and construction activities monitoring data, as well as 
other documentation in the determination of the impacts of the action undertaken. Impact 
analyses should document whether the impacts are anticipated to be complete at the time of the 
assessment, or whether there is an anticipation of continuing eelgrass impacts due to chronic or 
intermittent effects.  Where eelgrass at the impact site declines coincident with and similarly to 
decline at the reference site(s), the percentage of decline at the reference site should be deducted 
from the decline at the impact site.  However, if eelgrass expands within the reference site(s), the 
impact site should only be evaluated against the pre-construction condition of the reference site 
and not the expanded condition.  If an action results in increased eelgrass habitat relative to the 
reference sites, this increase could potentially  be considered (subject to the caveats identified 
herein) by NMFS and the action agency as potential compensation for impacts to eelgrass habitat 
that occur in the future (see Section II. E. 3). An assessment should also be made as to whether 
impacts or portions of the impact are anticipated to be temporary.  Information supporting this 
determination may be derived from the permittee, NMFS, and other resource and regulatory 
agencies, as well as other eelgrass experts. 
 
For some projects, environmental planning and permitting may take longer than 60 days.  To 
accommodate longer planning schedules, it may also be necessary to do a preliminary eelgrass 
survey prior to the pre-construction survey.  This preliminary survey can be used to anticipate 
potential impacts to eelgrass for the purposes of mitigation planning during the permitting 
process.  In some cases, preliminary surveys may focus on spatial distribution of eelgrass habitat 
only or may be a qualitative reconnaissance to allow permittees to incorporate avoidance and 
minimization measures into their proposed action or to plan for future mitigation needs. The pre- 
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and post- project surveys should then verify whether impacts occur as anticipated, and if planned 
mitigation is adequate.  In some cases, a preliminary survey could be completed a year or more 
in advance of the project action. 
 

1. Direct Effects 
 

 Biologists should consider the potential for localized losses of eelgrass from dredging or filling, 
construction-associated damage, and similar spatially and temporally proximate impacts (these 
effects could be termed “direct”).  The actual area of the impact should be determined from an 
analysis that compares the pre-action condition of eelgrass habitat with the post-action conditions 
from this survey, relative to eelgrass habitat change at the reference site(s).     
 

2. Indirect Effects 
 

Biologists should also consider effects caused by the action which occur away from the project 
site; furthermore, effects occurring later   in time (whether at or away from the project site) 
should also be considered.   Biologists should consider the potential for project actions to alter 
conditions of the physical environment in a manner that, in turn, reduce eelgrass habitat 
distribution or density (e.g., elevated turbidity from the initial implementation or later operations 
of an action, increased shading, changes to circulation patterns, changes to vessel traffic that lead 
to greater groundings or wake damage, increased rates of erosion or deposition).  
 
For actions where the impact cannot be fully determined until a substantial period after an action 
is taken, an estimate of likely impacts should be made prior to implementation of the proposed 
action based on the best available information (e.g., shading analyses, wave and current 
modeling).  A monitoring program consisting of a pre-construction eelgrass survey and three 
post-construction eelgrass surveys at the impact site and appropriate reference site(s) should be 
performed.  The action party should complete the first post-construction eelgrass survey within 
30 days following completion of construction to evaluate any immediate effects to eelgrass 
habitat.  The second post-construction survey should be performed approximately one year after 
the first post-construction survey during the appropriate growing season.  The third post-
construction survey should be performed approximately two years after the first post-
construction survey during the appropriate growing season.  The second and third post-
construction surveys will be used to evaluate if indirect effects resulted later in time due to 
altered physical conditions; the time frames identified above are aligned with growing season 
(attempting a survey outside of the growing season would show inaccurate results).   
 
A final determination regarding the actual impact and amount of mitigation needed, if any, to 
offset impacts should be made based upon the results of two annual post-construction surveys, 
which document the changes in the eelgrass habitat (areal extent, bottom coverage, and shoot 
density within eelgrass) in the vicinity of the action, compared to eelgrass habitat change at the 
reference site(s).  Any impacts determined by these monitoring surveys should be mitigated.  In 
the event that monitoring demonstrates the action to have resulted in greater eelgrass habitat 
impacts than initially estimated, additional mitigation should be implemented in a manner 
consistent with these guidelines.  In some cases, adaptive management may allow for increased 
success in eelgrass mitigation without the need for additional mitigation.   
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E. Mitigation Options  
 

The term mitigation is defined differently by various federal and State laws, regulations and 
policies. In a broad sense, mitigation may include a range of measures from complete avoidance 
of adverse effects to compensation for adverse effects by preserving, restoring or creating similar 
resources at onsite or offsite locations. The Corps and EPA issued regulations governing 
compensatory mitigation to offset unavoidable adverse effects to waters of the United States 
authorized by Clean Water Act section 404 permits and other permits issued by the Corps (73 FR 
19594; April 10, 2008). For those regulations (33 CFR 332.2 and 40 CFR 230.92, respectively), 
the Corps and EPA, define "compensatory mitigation" as "the restoration (re-establishment or 
rehabilitation), establishment (creation), enhancement, and/or in certain circumstances 
preservation of aquatic resources for the purposes of offsetting unavoidable adverse effects 
which remain after all appropriate and practicable avoidance and minimization has been 
achieved."  
 
When impacts to eelgrass would occur, the action agency should develop a mitigation plan to 
achieve no net loss in eelgrass function following the recommended steps in this policy.  If 
NMFS determines a mitigation plan is needed, and it was not included with the EFH Assessment 
for the proposed action, NMFS may recommend, either as comments on the EFH Assessment or 
as an EFH Conservation Recommendation, that one be provided.  Potential mitigation options 
are described below.   The action agency should consider site specific conditions when 
determining the most appropriate mitigation option for an action.  
 

1. Comprehensive management plans 
 

NMFS supports the development of comprehensive management plans (CMPs) that protect 
eelgrass resources within the context of broader ecosystem needs and management objectives.  
Recommendations different from specific elements described below for in-kind mitigation may 
be appropriate where a CMP (e.g., an enforceable programmatic permit, Special Area 
Management Plan, harbor plan, or ecosystem-based management plan) exists that is considered 
to provide adequate population-level and local resource distribution protections to eelgrass.  One 
such CMP under development at the time these guidelines were developed is City of Newport 
Beach Eelgrass Protection Mitigation Plan for Shallow Water in Lower Newport Bay: An 
Ecosystem Based Management Plan. If satisfactorily completed and adopted, it is anticipated the 
protection measures for eelgrass within this area would be adequate to meet the objectives of this 
policy.   
 
In general, it is anticipated that CMPs may be most appropriate in situations where a project or 
collection of similar projects will result in incremental but recurrent impacts to a small portion of 
local eelgrass populations through time (e.g., lagoon mouth maintenance dredging, maintenance 
dredging of channels and slips within established marinas, navigational hazard removal of 
recurrent shoals, shellfish farming, and restoration or enhancement actions).  In order to ensure 
that these alternatives provide adequate population-level and local resource distribution 
protections to eelgrass and that the plan is consistent with the overall conservation objectives of 
this policy, NMFS should be involved early in the plan’s development.   
 



18 
 

2. In-kind mitigation 
 
In-kind compensatory mitigation is the creation, restoration, or enhancement of habitat to mitigate for 
adverse impacts to the same type of habitat.  In most cases in-kind mitigation is the preferred 
option to compensate for impacts to eelgrass.  Generally, in-kind mitigation should achieve a 
final mitigation ratio of 1.2:1 across all areas of the state, independent of starting mitigation 
ratios.  A starting mitigation ratio is the ratio of mitigation area to impact area when mitigation is 
initiated.  The final mitigation ratio is the ratio of mitigation area to impact area once mitigation 
is complete.  The 1.2:1 ratio assumes:  (1) there is no eelgrass function at the mitigation site prior 
to mitigation efforts, (2) eelgrass function at the mitigation site is achieved within three years, (3) 
mitigation efforts are successful, and (4) there are no landscape differences (e.g., degree of urban 
influence, proximity to freshwater source), between the impact site and the mitigation site.  
Variations from these assumptions may warrant higher or lower mitigation ratios.  For example, 
a higher ratio would be appropriate for an enhancement project where the mitigation site has 
some level of eelgrass function prior to the mitigation action. 
 
Typically, in-kind eelgrass mitigation involves transplanting or seeding of eelgrass into 
unvegetated habitat.  Successful in-kind mitigation may also warrant modification of physical 
conditions at the mitigation site to prepare for transplants (e.g., alter sediment composition, 
depth, etc.).  In some areas, other in-kind mitigation options such as removing artificial structures 
that preclude eelgrass growth may be feasible.  If in-kind mitigation that does not include 
transplants or seeding is proposed, post-mitigation monitoring as described below should be 
implemented to verify that mitigation is successful.   
 
Information provided below in Section II.F includes specific recommendations for in-kind 
mitigation, including site selection, reference sites, starting mitigation ratios, mitigation methods, 
mitigation monitoring and performance criteria.  Many of the recommendations provided in 
these guidelines for eelgrass assessments, surveys, and mitigation may apply throughout the state 
even if a non-transplant mitigation option is proposed. 

 
3. Mitigation banks and in-lieu-fee programs  

 
In 2006 and 2011, the NMFS Southwest Region (merged with the Northwest Region in 2013 to 
form the West Coast Region) signed interagency Memorandum of Understandings that 
established and refined a framework for developing and using combined or coordinated 
approaches to mitigation and conservation banking and in-lieu-fee programs in California.  Other 
signatory agencies include: the California Resources Agency, California Department of Fish and 
Wildlife, the Corps, the US Fish &Wildlife Service, the EPA, the Natural Resource Conservation 
Service, and the State Water Resources Control Board. 
 
Under this eelgrass policy, NMFS supports the use of mitigation bank and in-lieu fee programs 
to compensate for impacts to eelgrass habitat, where such instruments are available and where 
such programs are appropriate to the statutory structure under which mitigation is recommended.  
Mitigation banks and in-lieu fee conservation programs are highly encouraged by NMFS in 
heavily urbanized waters.  Credits should be used at a ratio of 1:1 if those credits have been 
established for a full three-year period prior to use. If the bank credits have been in place for a 
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period less than three years, credits should be used at a ratio determined through application of 
the wetland mitigation calculator (King and Price 2004).   
 
At the request of the action party, and only with approval of NMFS and other appropriate 
resource agencies and subject to the caveats below, surplus eelgrass area that, after 60-months, 
exceeds the mitigation needs, as defined in section II.F.6 Mitigation Monitoring and 
Performance Milestones, has the potential to be considered for future mitigation needs.  
Additionally,  only with the approval of NMFS and other appropriate resource agencies and 
subject to the caveats below, eelgrass habitat expansion resulting from project activities, and that 
otherwise would not have occurred, has the potential  to be considered for future mitigation 
needs.  Exceeding mitigation needs does not guarantee or entitle the action party or action 
agency to credit such mitigation to future projects, since every future project must be considered 
on a case-by-case basis (including the location and type of impact) and viewed in light of the 
relevant statutory authorities.    
 

4. Out-of-kind mitigation   
 

Out-of-kind compensatory mitigation means the adverse impacts to one habitat type are mitigated 
through the creation, restoration, or enhancement of another habitat type.  In most cases, out-of-kind 
mitigation is discouraged, because eelgrass is a rare, special-status habitat in California.  There may 
be some scenarios, however, where out-of-kind mitigation for eelgrass impacts is ecologically 
desirable or when in-kind mitigation is not feasible.  This determination should be made based 
on an established ecosystem plan that considers ecosystem function and services relevant to the 
geographic area and specific habitat being impacted.  Any proposal for out-of-kind mitigation 
should demonstrate that the proposed mitigation will compensate for the loss of eelgrass habitat 
function within the ecosystem.  Out-of-kind mitigation that generates services similar to eelgrass 
habitat or improves conditions for establishment of eelgrass should be considered first.  NMFS 
and the federal action agency should be consulted early when out-of-kind mitigation is being 
proposed in order to determine if out-of-kind mitigation is appropriate, in coordination with other 
relevant resource agencies (e.g., California Department of Fish and Wildlife, California Coastal 
Commission, U.S. Fish and Wildlife Service)  

 
F. In-kind Mitigation for Impacts to Eelgrass  

 
As all mitigation project specifics will be determined on a case-by-case basis, circumstances may 
exist where NMFS staff will need to modify or deviate from the recommended measures 
described below before providing their recommendation to action agencies.   
 

1. Mitigation Site Selection 
 

Eelgrass habitat mitigation sites should be similar to the impact site.  Site selection should 
consider distance from action, depth, sediment type, distance from ocean connection, water 
quality, and currents.  Where eelgrass that is impacted occurs in marginally suitable 
environments, it may be necessary to conduct mitigation in a preferable location and/or modify 
the site to be better suited to support eelgrass habitat creation.  Mitigation site modification 
should be fully coordinated with NMFS staff and other appropriate resource and regulatory 
agencies.  To the extent feasible, mitigation should occur within the same hydrologic system 
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(e.g., bay, estuary, lagoon) as the impacts and should be appropriately distributed within the 
same ecological subdivision of larger systems (e.g., San Pablo Bay or Richardson Bay in San 
Francisco Bay), unless NMFS and the action agency concur that good justification exists for 
altering the distribution based on valued ecosystem functions and services.   
 
In identifying potentially suitable mitigation sites, it is advisable to consider the current habitat 
functions of the mitigation site prior to mitigation use.  In general, conversion of unvegetated 
subtidal areas or disturbed uplands to eelgrass habitats may be considered appropriate means to 
mitigate eelgrass losses, while conversion of other special aquatic sites (e.g., salt marsh, 
intertidal mudflats, and reefs) is unlikely to be considered suitable.   It may be necessary to 
develop suitable environmental conditions at a site prior to being able to effectively transplant 
eelgrass into a mitigation area. Mitigation sites may need physical modification, including 
increasing or lowering elevation, changing substrate, removing shading or debris, adding wave 
protection or removing impediments to circulation.   
 

2. Mitigation Area Needs 
 
In-kind mitigation plans should address the components described below to ensure mitigation 
actions achieve no net loss of eelgrass habitat function.  Alternative contingent mitigation should 
be specified and included in the mitigation plan to address situations where performance 
milestones are not met. 
 

a) Impacts to Areal Extent of Eelgrass Habitat 
 

Generally, mitigation of eelgrass habitat should be based on replacing eelgrass habitat extent at a 
1.2 (mitigation) to 1 (impact) mitigation ratio for eelgrass throughout all regions of California.  
However, given variable degrees of success across regions and potential for delays and 
mitigation failure, NMFS calculated starting mitigation ratios using “The Five-Step Wetland 
Mitigation Ratio Calculator” (King and Price 2004) developed for NMFS Office of Habitat 
Conservation.  The calculator utilizes methodology similar to Habitat Equivalency Analysis 
(HEA), which is an accepted method to determine the amount of compensatory restoration needed 
to provide natural resource services that are equivalent to loss of natural resource services following 
an injury (http://www.darrp.noaa.gov/economics/pdf/heaoverv.pdf).  HEA is commonly used by 
NOAA during damage assessment cases, including those involving seagrass.  Similar to HEA, the 
mitigation calculator is based on the “net present value” approach to asset valuation, an 
economics concept used to compare values of all types of investments, and then modified to 
incorporate natural resource services.  Using the calculator allows for consistency in 
methodology for all areas within California, avoids arbitrary identification of size of the 
mitigation area, and avoids cumulative loss to eelgrass habitat that would likely occur with a 
standard 1:1 ratio (because of the complexity of eelgrass mitigation and the time for created 
eelgrass to achieve full habitat function).   
 
The calculator includes a number of metrics to determine appropriate ratios that focus on 
comparisons of quality and quantity of function of the mitigation relative to the site of impact to 
ensure full compensation of lost function.  (see Attachment 4).  Among other metrics, the 
calculator employs a metric of likelihood of failure within the mitigation site based on regional 
mitigation failure history.  As such, the mitigation calculator identifies a recommended starting 
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mitigation ratio (the mitigation area to eelgrass impact area) based on regional history of success 
in eelgrass mitigation.  Increased initial mitigation site size should be considered to provide 
greater assurance that the performance milestones, as specified in Section II.F.6, will be met.  
This is a common practice in the eelgrass mitigation field to reduce risk of falling short of 
mitigation needs (Thom 1990).  Independent of starting mitigation ratio utilized for a given 
mitigation action, mitigation success should generally be evaluated against a ratio of 1.2:1. 
 
The elevated starting mitigation ratio should be applied to the area of impact to vegetated 
eelgrass cover only.  For unvegetated eelgrass habitat, a starting mitigation ratio of 1.2:1 is 
appropriate. 
 
To determine the recommended starting mitigation ratio for each region, the percentage of 
transplant successes and failures was examined over the history of transplanting in the region.  
NMFS staff examined transplants projects over the past 25 years in all mitigation regions (see 
Attachment 6).  Eelgrass mitigation in Southern California has a 35-year history with 66 
transplants performed over that period.  In the past 25 years, a total of 47 eelgrass transplants for 
mitigation purposes have been conducted in Southern California.  Forty-three of these were 
established long enough to evaluate success for these transplants.   The overall failure rate, with 
failure defined as not meeting success criteria established for the project, was 13 percent.  
Eelgrass mitigation within central California has a better history of successful completion than 
within southern California, San Francisco Bay, and northern California.  However, the number of 
eelgrass mitigation actions conducted in this region is low and limited to areas within Morro 
Bay.  While the success of eelgrass mitigation in central California has been high, the low 
number of attempts makes mitigation in this region uncertain.  Eelgrass habitat 
creation/restoration in San Francisco Bay and in northern California has had varied success.   
 
In all cases, best information available at the time of this policy’s development was used to 
determine the parameter values entered into the calculator formula.  As regional eelgrass 
mitigation success changes and the results of ongoing projects become available, the starting 
mitigation ratio may be updated.  Updates in mitigation calculator inputs should not be made on 
an individual action basis, because the success or lack of success of an individual mitigation 
project may not reflect overall mitigation success for the region.  Rather NMFS should re-
evaluate the regional transplant history approximately every 5 years, increasing the record of 
transplant success in 5 year increments for new projects implemented after NMFS’ adoption of 
these guidelines.  If the 5-year review shows that new efforts are more successful than those 
from the beginning of the 25-year period, NMFS staff should consider removing early projects 
(e.g., those completed 20 years prior) from the analysis.   
 
On a case-by-case basis and in consultation with action agencies, NMFS may consider proposals 
with different starting mitigation ratios where sufficient justification is provided that indicates 
the mitigation site would achieve the no net loss goal.  In addition, CMPs could consider 
different starting mitigation ratios, or other mitigation elements and techniques, as appropriate to 
the geographic area addressed by the CMP. 
 
Regardless of starting mitigation ratio, eelgrass mitigation should be considered successful, if it 
meets eelgrass habitat coverage over an area that is 1.2 times the impact area with comparable 
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eelgrass density as impacted habitat.  Please note, delayed implementation, supplemental 
transplant needs, or NMFS and action agency agreement may result in an altered mitigation area.  
In the EFH consultation context, NMFS may recommend an altered mitigation area during 
implementation of the federal agency’s mitigation plan following EFH consultation or NEPA 
review, or as an EFH Conservation Recommendation if the federal agency re-initiates EFH 
consultation. 
 

(1) Southern California (Mexico border to Pt. Conception) 
 

For mitigation activities that occur concurrent to the action resulting in damage to existing 
eelgrass habitat, a starting ratio of 1.38 to 1 (transplant area to vegetated cover impact area) 
should be recommended to counter the regional failure risk.  That is, for each square meter of 
vegetated eelgrass cover adversely impacted, 1.38 square meters of new habitat with suitable 
conditions to support eelgrass should be planted with a comparable bottom coverage and eelgrass 
density as impacted habitat.   

 
(2) Central California (Point Conception to mouth of San 
Francisco Bay).  
 

For mitigation activities that occur concurrent to the action resulting in damage to existing 
eelgrass habitat, a starting ratio of 1.20 to 1 (transplant area to vegetated cover impact area) 
should be recommended based on a 0 percent failure rate over the past 25 years (4 transplant 
actions).  It should however be noted that all of these successful transplants included a greater 
area of planting than was necessary to achieve success such that the full mitigation area would be 
achieved, even with areas of minor transplant failure. 
 

(3) San Francisco Bay (including south, central, San Pablo and 
Suisun Bays).  
 

For mitigation activities that occur concurrent to the action resulting in damage to the existing 
eelgrass bed resource, a ratio of 3.01 to 1 (transplant area to vegetated cover impact area) should 
be recommended based on a 60 percent failure rate over the past 25 years (10 transplant actions).  
That is, for each square meter adversely impacted, 3.01 square meters of new habitat with 
suitable conditions to support eelgrass should be planted with a comparable bottom coverage and 
eelgrass density as impacted habitat.   
 

(4) Northern California (mouth of San Francisco Bay to 
Oregon border).  
 

For mitigation activities that occur concurrent to the action resulting in damage to the existing 
eelgrass habitat, a starting ratio of 4.82 to 1 (transplant area to vegetated cover impact area) 
should be recommended based on a 75 percent failure rate over the past 25 years (4 transplant 
actions).  That is, for each square meter of eelgrass habitat adversely impacted, 4.82 square 
meters of new habitat with suitable conditions to support eelgrass should be planted with a 
comparable bottom coverage and eelgrass density as impacted habitat.   
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b) Impacts to Density of Eelgrass Beds 
 
Degradation of existing eelgrass habitat that results in a permanent reduction of eelgrass turion 
density greater than 25 percent, and that is a statistically significant difference from pre-impact 
density, should be mitigated based on an equivalent area basis.  The 25 percent and statistically 
significant threshold is believed reasonable based on supporting information (Fonseca et al. 
1998, WDFW 2008), and professional practice under SCEMP.  In these cases, eelgrass remains 
present at the action site, but density may be potentially affected by long-term chronic or 
intermittent effects of the action. Reduction of density should be determined to have occurred 
when the mean turion density of the impact site is found to be statistically different (α=0.10 and 
β=0.10) from the density of a reference and at least 25 percent below the reference mean during 
two annual sampling events following implementation of an action.  The number of samples 
taken to describe density at each site (e.g., impact and reference) should be sufficient to provide 
for appropriate statistical power.  For small impact areas that do not allow for a sample size that 
provides statistical power, alternative methods for pre- and post- density comparisons could be 
considered.  Mitigation for reduction of turion density without change in eelgrass habitat area 
should be on a one-for-one basis either by augmenting eelgrass density at the impact site or by 
establishing new eelgrass habitat comparable to the change in density at the impact site.  For 
example, a 25 percent reduction in density of 100-square meters (100 turions/square meter) of 
eelgrass habitat to 75 turions/square meter should be mitigated by the establishing 25 square 
meters of new eelgrass habitat with a density at or above the 100 turions/square meter pre-impact 
density.   

 
3. Mitigation Technique 

 
In-kind mitigation technique should be determined on a case-by-case basis.  Techniques for 
eelgrass mitigation should be consistent with the best available technology at the time of 
mitigation implementation and should be tailored to the specific needs of the mitigation site. 
Eelgrass transplants have been highly successful in southern and central California, but have had 
mixed results in San Francisco Bay and northern California.  Bare-root bundles and seed buoys 
have been utilized with some mixed success in northern portions of the state.  Transplants using 
frames have also been used with some limited success.  For transplants in southern California, 
plantings consisting of bare-root bundles consisting of 8-12 individual turions each have proven 
to be most successful (Merkel 1988).   
 
Donor material should be taken from the area of direct impact whenever practical, unless the 
action resulted in reduced density of eelgrass at the area of impact.  Site selections should 
consider the similarity of physical environments between the donor site and the transplant 
receiver site and should also consider the size, stability, and history of the donor site (e.g., how 
long has it persisted and is it a transplant site).  Plants harvested should be taken in a manner to 
thin an existing bed without leaving any noticeable bare areas.  For all geographic areas, no more 
than 10 percent of an existing donor bed should be harvested for transplanting purposes. Ten 
percent is reasonable based on recommendations in Thom et al. (2008) and professional practice 
under SCEMP.  Harvesting of flowering shoots for seed buoy techniques should occur only from 
widely separated plants.   
 



24 
 

It is important for action agencies to note that state laws and regulations affect the harvesting and 
transplantation of donor plants and permission from the state, where required, should be 
obtained; for example, California Department of Fish and Wildlife may need to provide written 
authorization for harvesting and transplanting donor plants and/or flowering shoots.   
 

4. Mitigation Plan 
 
NMFS should recommend that a mitigation plan be developed for in-kind mitigation efforts.  
During consultation, NMFS biologists should request that mitigation plans be provided at least 
60 days prior to initiation of project activities to allow for NMFS review.  When feasible, 
mitigation plans should be developed based on preliminary or pre-project eelgrass surveys.  
When there is uncertainty regarding whether impacts to eelgrass will occur, and the need for 
mitigation is based on comparison of pre- and post-project eelgrass surveys, NMFS biologists 
should request that the mitigation plan be provided no more than 60 days following the post-
project survey to allow for NMFS review and minimize any delay in mitigation implementation.     
 
At a minimum, the mitigation plan should include: 
 

- Description of the project area  
- Results of preliminary eelgrass survey and pre/post-project eelgrass surveys if available 

(see Section II.B.1 and II.B.2) 
- Description of projected and/or documented eelgrass impacts  
- Description of proposed mitigation site and reference site(s) (see Section II.B.4) 
- Description of proposed mitigation methods (see Section II.F.3) 
- Construction schedule, including specific starting and ending dates for all work including 

mitigation activities. (see Section II.F.5) 
- Schedule and description of proposed post-project monitoring and when results will be 

provided to NMFS 
- Schedule and description of process for continued coordination with NMFS through 

mitigation implementation 
- Description of alternative contingent mitigation or adaptive management should proposed 

mitigation fail to achieve performance measures (see Section II.F.6) 
 

5. Mitigation Timing 
 
Mitigation should commence within 135 days following the initiation of the in-water 
construction resulting in impact to the eelgrass habitat, such that mitigation commences within 
the same eelgrass growing season as impacts occur.  If possible, mitigation should be initiated 
prior to or concurrent with impacts.  For impacts initiated within 90 days prior to, or during, the 
low-growth period for the region, mitigation may be delayed to within 30 days after the start of 
the following growing season, or 90 days following impacts, whichever is longer, without the 
need for additional mitigation as described below.  This timing avoids survey completion during 
the low growth season, when results may misrepresent progress towards performance milestones.    
 
Delays in eelgrass mitigation result in delays in ultimate reestablishment of eelgrass habitat 
functions, increasing the duration and magnitude of project impacts to eelgrass.  To offset loss of 
eelgrass habitat function that accumulates through delay, an increase in successful eelgrass 
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mitigation is needed to achieve the same compensatory habitat function.  Because habitat 
function is accumulated over time once the mitigation habitat is in place, the longer the delay in 
initiation of mitigation, the greater the additional habitat area needed (i.e., mitigation ratio 
increasingly greater than 1.2:1) to offset losses.  Unless a specific delay is authorized or dictated 
by the initial schedule of work, federal action agencies should determine whether delays in 
mitigation initiation in excess of 135 days warrant an increased final mitigation ratio.  If 
increased mitigation ratios are warranted, NMFS should recommend higher mitigation ratios (see 
Attachment 7).  Where delayed implementation is authorized by the action agency, the increased 
mitigation ratio may be determined by utilizing the Wetlands Mitigation Calculator (King and 
Price 2004) with an appropriate value for parameter D (See Attachment 4).  Examples of delay 
multipliers generated using the Wetlands Mitigation Calculator are provided in Attachment 5.   
 
Conversely, implementing mitigation ahead of impacts can be used to reduce the mitigation 
needs by achieving replacement of eelgrass function and services ahead of eelgrass losses. If 
eelgrass is successfully transplanted three years ahead of impacts, the mitigation ratio would 
drop from 1.2:1 to 1:1.  If mitigation is completed less than three years ahead of impacts, the 
mitigation calculator can be used to determine the appropriate intermediate mitigation ratio.   
 

6. Mitigation Monitoring and Performance Milestones 
 
In order to document progress and persistence of eelgrass habitat at the mitigation site through 
and beyond the initial establishment period, which generally is three years, monitoring should be 
completed for a period of five years at both the mitigation site and at an appropriate reference 
site(s) (Section II.B.4. Reference Site Selection).  Monitoring at a reference site(s) may account 
for any natural changes or fluctuations in habitat area or density.  Monitoring should determine 
the area of eelgrass and density of plants at 0, 12, 24, 36, 48, and 60 months after completing the 
mitigation.  These intervals will provide yearly updates on the establishment and persistence of 
eelgrass during the growing season.  These monitoring recommendations are consistent with 
findings of the National Research Council (NRC 2001), the Corps requirements for 
compensatory mitigation (33 CFR 332.6(b)), and other regional resource policies (Corps 2010, 
Evans and Leschen 2010, SFWMD 2007).   
 
All monitoring work should be conducted during the active eelgrass growth period and should 
avoid the recognized low growth season for the region to the maximum extent practicable 
(typically November through February for southern California, November through March for 
central California, November through March for San Francisco Bay, and October through April 
for northern California).  Sufficient flexibility in the scheduling of the 6 month surveys should be 
allowed in order to ensure the work is completed during this active growth period.  Additional 
monitoring beyond the 60-month period may be warranted in those instances where the stability 
of the proposed mitigation site is questionable, where the performance of the habitat relative to 
reference sites is erratic, or where other factors may influence the long-term success of 
mitigation.  Mitigation plans should include a monitoring schedule that indicates when each of 
the monitoring events will be completed.   
 
The monitoring and performance milestones described below are included as eelgrass transplant 
success criteria in the SCEMP.  These numbers represent milestones and associated timelines 
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typical of successful eelgrass habitat development based on NMFS’ experience with: (1) 
conducting eelgrass surveys and monitoring and (2) reviewing mitigation monitoring results for 
projects implemented under SCEMP.  Restored eelgrass habitat is expected to develop through 
an initial 3 year monitoring period such that, within 36 months following planting, it meets or 
exceeds the full coverage and not less than 85 percent of the density relative to the initial 
condition of affected eelgrass habitat.  Restored eelgrass habitat is expected to sustain this 
condition for at least 2 additional years.   
 
Monitoring events should evaluate the following performance milestones: 
 

Month 0 – Monitoring should confirm the full coverage distribution of planting units over 
the initial mitigation site as appropriate to the geographic region. 

 
 Month 6 – Persistence and growth of eelgrass within the initial mitigation area should be 

confirmed, and there should be a survival of at least 50 percent of the initial 
planting units with well-distributed coverage over the initial mitigation site.  For 
seed buoys, there should be demonstrated recruitment of seedlings at a density of 
not less than one seedling per four (4) square meters with a distribution over the 
extent of the initial planting area.  The timing of this monitoring event should be 
flexible to ensure work is completed during the active growth period.  

 
 Month 12– The mitigation site should achieve a minimum of 40 percent coverage of eelgrass 

and 20 percent density of reference site(s) over not less than 1.2 times the area of 
the impact site. 

 
 Month 24– The mitigation site should achieve a minimum of 85 percent coverage of eelgrass 

and 70 percent density of reference site(s) over not less than 1.2 times the area of 
the impact site. 

 
 Month 36– The mitigation site should achieve a minimum of 100 percent coverage of 

eelgrass and 85 percent density of reference site(s) over not less than 1.2 times the 
area of the impact site. 

 
 Month 48– The mitigation site should achieve a minimum of 100 percent coverage of 

eelgrass and 85 percent density of reference site(s) over not less than 1.2 times the 
area of the impact site. 

 
 Month 60– The mitigation site should achieve a minimum of 100 percent coverage of 

eelgrass and 85 percent density of reference site(s) over not less than 1.2 times the 
area of the impact site. 

 
Performance milestones may be re-evaluated or modified if declines at a mitigation site are also 
demonstrated at the reference site, and therefore, may be a result of natural environmental 
stressors that are unrelated to the intrinsic suitability of the mitigation site.  In the EFH 
consultation context, NMFS should provide recommendations regarding modification of 
performance milestones as technical assistance during interagency coordination as described in 
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the mitigation plan or as EFH Conservation Recommendations if the federal action agency re-
initiates EFH consultation. 
 

7. Mitigation Reporting 
 

NMFS biologists should request monitoring reports and spatial data for each monitoring event in 
both hard copy and electronic version, to be provided within 30 days after the completion of each 
monitoring period to allow timely review and feedback from NMFS. These reports should 
clearly identify the action, the action party, mitigation consultants, relevant points of contact, and 
any relevant permits.  The size of permitted eelgrass impact estimates, actual eelgrass impacts, 
and eelgrass mitigation needs should be identified, as should appropriate information describing 
the location of activities.  The report should include a detailed description of eelgrass habitat 
survey methods, donor harvest methods and transplant methods used.  The reports should also 
document mitigation performance milestone progress (see II.F.6. Mitigation Monitoring and 
Performance Milestones).  The first report (for the 0-month post-planting monitoring) should 
document any variances from the mitigation plan, document the sources of donor materials, and 
document the full area of planting.  The final mitigation monitoring report should provide the 
action agency and NMFS with an overall assessment of the performance of the eelgrass 
mitigation site relative to natural variability of the reference site to evaluate if mitigation 
responsibilities were met.  An example summary is provided in Attachment 3.   
 

8. Supplemental Mitigation 
 
Where development of the eelgrass habitat at the mitigation site falls short of achieving 
performance milestones during any interim survey, the monitoring period should be extended 
and supplemental mitigation may be recommended to ensure that adequate mitigation is 
achieved.  In the EFH consultation context, NMFS should provide recommendations regarding 
extended monitoring as technical assistance during interagency coordination as described in the 
mitigation plan or as EFH Conservation Recommendations if the federal action agency re-
initiates EFH consultation.  In some instances, an adaptive management corrective action to the 
existing mitigation area may be appropriate. In the event of a mitigation failure, the action 
agency should convene a meeting with the action party, NMFS, and applicable regulatory and/or 
resource agencies to review the specific circumstances and develop a solution to achieve no net 
loss in eelgrass habitat function.   
 
As indicated previously, while in-kind mitigation is preferred, the most appropriate form of 
compensatory mitigation should be determined on a case-by-case basis. In cases where it is 
demonstrated that in-kind replacement is infeasible, out-of-kind mitigation may be appropriate 
over completion of additional in-kind mitigation.  The determination that an out-of-kind 
mitigation is appropriate will be made by NMFS, the action agency, and the applicable 
regulatory agencies, where a regulatory action is involved. 
 

G. Special Circumstances  
  

Depending on the circumstances of each individual project, NMFS may make recommendations 
different from those described above on a case by case basis.  For the scenarios described below, 
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for example, NMFS could recommend a mitigation ratio or 1:1 or for use of out-of-kind 
mitigation.  Because NMFS needs a proper understanding of eelgrass habitat in the project area 
and potential impacts of the proposed project to evaluate the full effects of authorized activities, 
NMFS should not make recommendations that diverge from these guidelines if they would result 
in surveys, assessments or reports inferior to those which might be obtained through the 
guidance in Section II.   The area thresholds described below are taken from the SCEMP and/or 
reflect recommendations NMFS staff have repeatedly made during individual EFH consultations.  
These thresholds minimize impacts to eelgrass habitat quality and quantity, based on NMFS’ 
experience with: (1) conducting eelgrass surveys and monitoring and (2) reviewing project 
monitoring results for projects implemented under SCEMP.  The special circumstance included 
for shellfish aquaculture longlines is supported by Rumrill and Poulton (2004) and the NMFS 
Office of Aquaculture.   
 

1. Localized Temporary Impacts  
 

NMFS may consider modified target mitigation ratios for localized temporary impacts wherein 
the damage results in impacts of less than 100 square meters and eelgrass habitat is fully restored 
within the damage footprint within one year of the initial impact (e.g., placement of temporary 
recreational facilities, shading by construction equipment, or damage sustained through vessel 
groundings or environmental clean-up operations).  In such cases, the 1.2:1 mitigation ratio 
should not apply, and a 1:1 ratio of impact to recovery would apply.   A monitoring program 
consisting of a pre-construction eelgrass survey and three post-construction eelgrass surveys at 
the impact site and appropriate reference site(s) should be completed in order to demonstrate the 
temporary nature of the impacts.  NMFS should recommend that surveys be completed as 
follows: 1) the first post-construction eelgrass survey should be completed within 30 days 
following completion of construction to evaluate direct effects of construction, 2) the second and 
third post-construction surveys should be performed approximately one year after the first post-
construction survey, and approximately two years after the first post-construction survey, 
respectively, during the appropriate growing season to confirm no indirect, or longer term effects 
resulted from construction.  A compelling reason should be demonstrated before any reduced 
monitoring and reporting recommendations are made. 
 

2. Localized Permanent Impacts  
 
a) If both NMFS and the authorizing action agencies concur, the compensatory mitigation 
elements of this policy may not be necessary for the placement of a single pipeline, cable, or 
other similar utility line across existing eelgrass habitat with an impact corridor of no more than 
1 meter wide.  NMFS should recommend the completion of pre- and post-action surveys as 
described in section II.B. and II.D. The actual area of impact should be determined from the 
post-action survey. NMFS should recommend the completion of an additional survey (after 1 
year) to ensure that the action or impacts attributable to the action have not exceeded the 1-meter 
corridor width.  NMFS should recommend that, if the post-action or 1 year survey demonstrates 
a loss of eelgrass habitat greater than the 1-meter wide corridor, mitigation should be undertaken.  
 
b) ) If both NMFS and the authorizing action agencies concur that the spacing of shellfish 
aquaculture longlines does not result in a measurable net loss of eelgrass habitat in the project 
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area, then mitigation associated with local losses under longlines may not be necessary.  NMFS 
should recommend the completion of pre- and post-action surveys as described in section II.B. 
and II.D. NMFS should recommend the completion of additional post-action monitoring surveys 
(to be completed approximately 1 year and 2 years following implementation of the action) to 
ensure that the action or impacts attributable to the action have not resulted in net adverse 
impacts to eelgrass habitat.  NMFS should recommend that, if the 1-year or 2-year survey 
demonstrates measurable impact to eelgrass habitat, mitigation should be undertaken. c) NMFS 
should consider mitigation on a 1:1 basis for impacts less than 10 square meters to eelgrass 
patches where impacts are limited to small portions of well-established eelgrass habitat or 
eelgrass habitat that, despite highly variable conditions, generally retain extensive eelgrass, even 
during poor years.  A reduced mitigation ratio should not be considered where impacts would 
occur to isolated or small eelgrass habitat areas within which the impacted area constitutes more 
than 1% of the eelgrass habitat in the local area during poor years.   
 
c) If NMFS concurs and suitable out-of-kind mitigation is proposed, compensatory mitigation 
may not be necessary for actions impacting less than 10 square meters of eelgrass.   
 
III. Glossary of Terms 
 
Except where otherwise specified, the explanations of the following terms are provided for 
informational purposes only and are described solely for the purposes of this policy; where a 
NMFS statute, regulation, or agreement requires a different understanding of the relevant term, 
that understanding of the term will supplant these explanations provided below.    
 
Compensatory mitigation – restoration, establishment, or enhancement of aquatic resources for 
the purposes of offsetting unavoidable authorized adverse impacts which remain after all 
appropriate and practicable avoidance and minimization has been achieved. 
 
Ecosystem – a geographically specified system of organisms, the environment, and the processes 
that control its dynamics. Humans are an integral part of an ecosystem. 
 
Ecosystem function – ecological role or process provided by a given ecosystem. 
 
Ecosystem services – contributions that a biological community and its habitat provide to the 
physical and mental well-being of the human population (e.g., recreational and commercial 
opportunities, aesthetic benefits, flood regulation). 
 
Eelgrass habitat – areas of vegetated eelgrass cover (any eelgrass within 1 square meter quadrat 
and within 1 m of another shoot) bounded by a 5 m wide perimeter of unvegetated area 
 
Essential fish habitat (EFH) – EFH is defined in the MSA as “...those waters and substrate 
necessary to fish for spawning, breeding, feeding, or growth to maturity.” 
 
EFH Assessment – An assessment as further explained in 50 C.F.R. § 600.920(e).   
 
EFH Consultation – The process explained in 50 C.F.R. § 600.920  
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EFH Conservation Recommendation – provided by the National Marine Fisheries Service (NMFS) to 
a federal or state agency pursuant to section 305(b)(4)(A) of the Magnuson-Stevens Act regarding 
measures that can be taken by that agency to conserve EFH.  As further explained in 50 C.F.R. § 
600.925, EFH Conservation Recommendations may be provided as part of an EFH consultation with 
a federal agency, or may be provided by NMFS to any federal or state agency whose actions would 
adversely affect EFH . 
 
Habitat – environment in which an organism(s) lives, including everything that surrounds and 
affects its life, including biological, chemical and physical processes. 
 
Habitat function – ecological role or process provided by a given habitat (e.g., primary  
production, cover, food, shoreline protection, oxygenates water and sediments, etc.). 
 
In lieu fee program – a program involving the restoration, establishment, and/or enhancement of 
aquatic resources through funds paid to a governmental or non-profit natural 
resources management entity to satisfy compensatory mitigation needs; an in lieu fee program 
works like a mitigation bank, however, fees to compensate for impacts to habitat function are 
collected prior to establishing an on-the-ground conservation/restoration project. 
 
In-kind mitigation – mitigation where the adverse impacts to a habitat are mitigated through the 
creation, restoration, or enhancement of the same type of habitat. 
 
Mitigation – action or project undertaken to offset impacts to an existing natural resource.  
 
Mitigation bank – a parcel of land containing natural resource functions/values that are 
conserved, restored, created and managed in perpetuity and used to offset unavoidable impacts to 
comparable resource functions/values occurring elsewhere.  The resource functions/values 
contained within the bank are translated into quantified credits that may be sold by the banker to 
parties that need to compensate for the adverse effects of their activities. 
 
Out-of-kind mitigation – mitigation where the adverse impacts to one habitat type are mitigated 
through the creation, restoration, or enhancement of another habitat type 
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ATTACHMENT 1.  Graphic depiction of eelgrass habitat definition including spatial 
distribution and aerial coverage of vegetated cover and unvegetated eelgrass habitat. 
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ATTACHMENT 2.  Example Eelgrass Habitat Percent Vegetated Cover. 
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ATTACHMENT 3.  Flow chart depicting timing of surveys and monitoring.  
 

   

Preliminary 
Survey 
(project 

planning)  

Pre-action 
Survey Action 

Post-action 
Survey      

(verify extent 
of impacts) 

Post-action 
monitoring 
(if indirect 

impacts 
possible) 

• All surveys should be completed during the growing season 
• Surveys should be completed at the impact site and an appropriate reference site(s) 
• A preliminary survey completed for planning purposes may be completed a year or more in 

advance of the action. 
• Pre-action and post-action surveys should be completed within 60 days of the action. 
• A survey is good for 60 days, or if that 60 day period extends beyond the end of growing 

season, until start of next growing season 
• Two years of monitoring following the initial post-action monitoring event may be needed to 

verify lack or extent of indirect effects. 
• Survey reports should be provided to NMFS and the federal action agency within 30 days of 

completion of each survey event 
 
        b) Eelgrass mitigation monitoring 

 

 
 

Mitigation  

0-month 

confirm survival 

and coverage 

6-month  

50% survival 

well distributed 

12-month 

40% coverage 

20% density 

24-month 

85% coverage 

70% density 

36-month 

100% coverage 

85% density 

48-month 

100% coverage 

85% density 

60-month 

100% coverage 

85% density 

a) Eelgrass impact surveys 

• Mitigation should occur coincident or prior to the action 
• All monitoring should be completed during the growing season 
• Performance metrics for each monitoring event are compared to the 1.2:1 mitigation ratio 
• Monitoring reports should be provided to NMFS and the federal action agency 30 days of 

completion of each monitoring event 
• NMFS and action agency will evaluate if performance metrics met, and decide if supplemental 

mitigation or other adaptive management measures are needed 
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ATTACHMENT 4.  Eelgrass transplant monitoring report. 
 
In order to ensure that NMFS is aware of the status of eelgrass transplants, action agencies 
should provide or ensure that NMFS is provided a monitoring report summary with each 
monitoring report.  For illustrative purposes only, an example of a monitoring report summary is 
provided below.    

 
ACTION PARTY CONTACT INFORMATION: 
 

 
Action Name (same as permit reference):   
 

 
(a) Action party Information 

 
Name  Address  

Contact Name  City, State, Zip  
Phone  Fax  
Email    

 
MITIGATION CONSULTANT 
 

Name  Address  
Contact Name  City, State, Zip  

Phone  Fax  
Email    

 
PERMIT DATA: 
 

Permit Issuance Date Expiration Date Agency Contact 
    
    
    

 
EELGRASS IMPACT AND MITIGATION NEEDS SUMMARY: 
 

Permitted Eelgrass Impact Estimate (m2):  

Actual Eelgrass Impact (m2):  
On (post-construction 
date): 

 

Eelgrass Mitigation Needs (m2):  
Mitigation Plan 
Reference: 

 

Impact Site Location:  

Impact Site Center Coordinates (actionion &  
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datum): 

Mitigation Site Location:  

Mitigation Site Center Coordinates (actionion & 
datum): 

 

 
ACTION ACTIVITY DATA: 
 

Activity Start Date End Date Reference Information 

Eelgrass Impact    

Installation of Eelgrass Mitigation    

Initiation of Mitigation Monitoring    
 
MITIGATION STATUS DATA: 
 

 
Mitigatio

n 
Milestone 

Scheduled 
Survey 

Survey 
Date 

Eelgrass 
Habitat 

Area 
(m2) 

Bottom 
Coverage 
(Percent) 

Eelgrass 
Density 

(turions/m2

) 

Reference 
Information 

M
on

th
 

0       
6       
12       
24       
36       
48       
60       

 
FINAL ASSESSMENT: 
 

Was mitigation met?  

Were mitigation and monitoring performed timely?  

Were mitigation delay increases needed or were supplemental mitigation 
programs necessary? 

 

 
 



39 
 

ATTACHMENT 5.  Wetlands mitigation calculator formula and parameters. 

Starting mitigation ratios for each region within California were calculated using “The Five-Step 
Wetland Mitigation Ratio Calculator” (King and Price 2004) developed for NMFS Office of 
Habitat Conservation.  The discrete time equation this method uses to solve for the appropriate 
mitigation ratio is as follows: 

 
 
 
 
 
The calculator parameters in the above equation and values used to calculate starting mitigation 
ratios for CEMP are as follows: 

 * The value for E was based on regional history of success in eelgrass mitigation and varied between regions (see 
Attachment X). 

**  NOAA suggests the use of a 3 percent real discount rate for discounting interim service losses and restoration 
gains, unless a different proxy for the social rate of time preference is more appropriate. (NOAA-DARP 1999)  We 
use this value here, because it is based on best available information and is consistent with the NOAA Damage 
Assessment and Restoration Program.  

Symbol Calculator Parameter Value  

A The level of habitat function provided at the mitigation site prior to the mitigation 
project 

0% 

B The maximum level of habitat function that mitigation is expected to attain, if it is 
successful 

100% 

C The number of years after construction that the mitigation project is expected to 
achieve maximum function 

3 yrs 

D The number of years before destruction of the impacted wetland that the mitigation 
project begins to generate habitat function 

0 yrs 

E The percent likelihood that the mitigation project will fail and provide none of the 
anticipated benefits 

various* 

L The percent difference in expected habitat function based on differences in landscape 
context of the mitigation site when compared with the impacted wetland 

0% 

k The percent likelihood that the mitigation site, in the absence purchase or easement 
would be developed in any future year 

0% 

r The discount rate used for comparing gains and losses that accrue at different times in 
terms of their present value 

3%** 

Tmax The time horizon used in the analysis (chosen to maintain 1.2:1 ratio at E=100% and 
other parameter values listed above). 

13 yrs 
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ATTACHMENT 6.  Example calculations for application of starting and final mitigation 
ratios for impacts to eelgrass habitat in southern California. 
 
In this example, a pier demolition and construction would impact 0.122 acres of vegetated 
eelgrass habitat (dark green) and 0.104 acres of unvegetated habitat (pink).  Area of impact is 
indicated by purple hatch mark.  Application of recommended starting mitigation ratio for 
southern California (1.38:1) and final mitigation ratio (1.2:1) to compute starting and final 
mitigation area for this example are shown in the table. 
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ATTACHMENT 7.  Example mitigation area multipliers for delay in initiation of 
mitigation activities. 

Delays in eelgrass transplantation result in delays in ultimate reestablishment of eelgrass habitat 
values, increasing the duration and magnitude of project effects to eelgrass.  The delay 
multipliers in the table below have been generated by altering the implementation start time 
within “The Five-Step Wetland Mitigation Ratio Calculator” (King and Price 2004). 
 

MONTHS POST-IMPACT DELAY MULTIPLIER  
(Percent of Initial Mitigation Area Needed) 

0-3 mo 100% 
4-6 mo 107% 
7-12 mo 117% 
13-18 mo 127% 
19-24 mo. 138% 
25-30 mo. 150% 
31-36 mo 163% 
37-42 mo. 176% 
43-48 mo. 190% 
49-54 mo. 206% 
55-60 mo. 222% 
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ATTACHMENT 8.  Summary of Eelgrass Transplant Actions in California 
 
 
 
 
 
 
 
 
 
 
 
 

See table starting next page. 
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Appendix F-1 
Native American Outreach 
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Project Location Map

Fifth Avenue Landing Project



 

 

October 4, 2016 

Manzanita Band of Kumeyaay Nation 

Nick Elliot, Cultural Resources Coordinator 

P.O. Box 1302 

Boulevard, CA 91905 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Elliot:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Nick Elliot  

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

San Pasqual Band of Mission Indians 

John Flores, Environmental Coordinator  

P.O. Box 365 

Valley Center, CA 92082 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Flores:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



John Flores  

October 4, 2016 
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would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Ewiiaapaayp Tribal Office 

Michael Garcia, Vice Chairperson  

4054 Willows Road 

Alpine, CA 91901 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Garcia:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Michael Garcia  

October 4, 2016 
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would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Campo Band of Mission Indians 

Ralph Goff, Chairperson  

36190 Church Road Suite 1 

Campo, CA 91906 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Goff:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Ralph Goff  

October 4, 2016 
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would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Viejas Band of Kumeyaay Indians 

Julie Hagen  

1 Vejas Grade Road 

Alpine, CA 91901 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Ms. Hagen:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Julie Hagen  

October 4, 2016 
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would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Sycuan Band of the Kumeyaay Nation 

Lisa Haws, Cultural Resources Manager 

1 Kwaaypaay Court 

El Cajon, CA 92019 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Ms. Haws:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Lisa Haws  

October 4, 2016 
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would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Barona Group of the Capitan Grande 

Clifford LaChappa, Chairperson  

1095 Barona Road 

Lakeside, CA 92040 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. LaChappa:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Clifford LaChappa  

October 4, 2016 
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would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

San Pasqual Band of Mission Indians 

Allen E. Lawson, Chairperson  

P.O. Box 365 

Valley Center, CA 92082 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Lawson:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Allen E. Lawson  

October 4, 2016 
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would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Iipay Nation of Santa Ysabel  

Clint Linton, Director of Cultural Resources  

P.O. Box 507 

Santa Ysabel, CA 92070 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Linton:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Clint Linton  

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Kwaaymii Laguna Band of Mission Indians 

Carmen Lucas  

P.O. Box 775 

Pine Valley, CA 91962 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Ms. Lucas:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Carmen Lucas  

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Sycuan Band of the Kumeyaay Nation 

Cody J. Martinez, Chairperson  

1 Kwaaypaay Court 

El Cajon, CA 92019 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Martinez:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Cody J. Martinez  

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

La Posta Band of Mission Indians 

Javaughn Miller, Tribal Administrator  

8 Crestwood Road  

Boulevard, CA 91905 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Miller:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Javaughn Miller  

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Inaja Band of Mission Indians 

Rebecca Osuna, Chairperson  

2005 S. Escondido Blvd. 

Escondido, CA 92025 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Ms. Osuna:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Rebecca Osuna  

October 4, 2016 

Page 2 of 2 

 

 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Mesa Grande Band of Mission Indians 

Virgil Oyos, Chairperson  

P.O. Box 270 

Santa Ysabel, CA 92070 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Oyos:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Virgil Oyos  

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

La Posta Band of Mission Indians 

Gwendolyn Parada, Chairperson  

8 Crestwood Road  

Boulevard, CA 91905 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Ms. Parada:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Gwendolyn Parada 

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Iipay Nation of Santa Ysabel 

Virgil Perez, Chairperson  

P.O. Box 130 

Santa Ysabel, CA 92070 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Perez:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Virgil Perez  

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Jamul Indian Village 

Erica Pinto, Chairperson  

P.O. Box 612 

Jamul, CA 91935 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Ms. Pinto:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Erica Pinto  

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Ewiiaapaayp Tribal Office 

Robert Pinto, Chairperson  

4054 Willows Road 

Alpine, CA 91901 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Pinto:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Robert Pinto  

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Viejas Band of Kumeyaay Indians 

Robert J. Welch, Chairperson  

1 Viejas Grade Road 

Alpine, CA 91901 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Mr. Welch:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Robert J. Welch 

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 

 

 



 

 

October 4, 2016 

Manzanita Band of Kumeyaay  

Angela Elliott Santos, Chairperson  

P. O. Box 1302,  

Boulevard, CA 91905 

 

Subject: Fifth Avenue Landing Project and Port Maser Plan Amendment, San Diego, San 
Diego County 

Dear Ms. Santos:  

I am writing to inform you that the San Diego Unified Port District (“Port District”) is proposing to 

redevelop a downtown site, including an area within the San Diego Harbor, as part of the Fifth 

Avenue Landing Project and Port Maser Plan Amendment. The project site currently consists of a 

temporary parking lot, water transportation office, public restrooms, a segment of the 35-foot-wide 

Bayfront Promenade, and an existing large vessel slip marina located on the waterside portion of the 

site. The project site is located southeast of Marina Park Way and Embarcadero Marina Park South, 

and southwest of Convention Way. The project site is within Township 17 South, Range 3 West, 

Section 11 of the Point Loma, California, U.S. Geological Survey (USGS) 7.5-minute topographic map 

quadrangle. 

The proposed project would construct an approximately 850-room hotel tower, an approximately 

565-bed lower-cost visitor-serving hotel, retail development along the promenade, approximately 

2.1 acres of public access plaza space, approximately 213 onsite parking spaces, a connecting bridge 

from the hotel public access plaza to the San Diego Convention Center, and a marina expansion. The 

project would also include the potential use of approximately 110 offsite parking spaces in the 

Convention Center garage and maintain the existing public in-bay water transportation system, 

including a water ferry service. 

ICF International has been retained to conduct a record search and cultural resources assessment of 

the site to support an Environmental Impact Report on the proposed project. No archaeological 

survey was conducted as the property is fully developed and built over, or within the waters of San 

Diego Harbor.  

A records search completed by the South Coastal Information Center (SCIC) indicated that no 

prehistoric archaeological sites have been previously recorded within or adjacent to the school.  The 

Native America Heritage Commission completed a search of the Sacred Lands File which failed to 

indicate the presence of Native American cultural resources in the area. The NAHC identified you as 

a person who may have concerns or knowledge of cultural resources in the project area. Any 

information you might be able to share about the project area would greatly enhance the study and  



Angela Elliot Santos  

October 4, 2016 

Page 2 of 2 
 

would be most appreciated. This consultation is part of ICF’s due diligence and not part of the AB52 

consultation process. 

If you have any recommendations regarding the proposed project, please address them to me so 

that I can incorporate them into our report.  As required by State law, all site data and other 

culturally sensitive information will not be released to the general public and will be kept strictly 

confidential. I can be reached at 858-444-3936, or by email at Karolina.chmiel@icfi.com. 

Sincerely,  

Karolina Chmiel, MA  
Archaeologist 

Encl. Figure 1 –Project Location 
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San Diego Rowing Club DPR 523L Update Form 





 
 
 
 
 
 
Page 1 of 4 *Resource Name or #: San Diego Rowing Club  
 
*Recorded by:  Timothy Yates                                                 *Date: 10/24/2016                    Continuation  Update 
 
P1.  Other Identifier:  525 East Harbor Drive, San Diego, 92101  
e. Other Locational Data:  Assessor Parcel Number:  7601070300 
 
*P3a.  Description:  
An ICF architectural historian field checked the San Diego Rowing Club (SDRC) building on October 24, 2016. The resource continues 
to exist at the location where it stood in 1978, when it was listed in the National Register of Historic Places (NRHP). At that time the 
building stood adjacent to fill land introduced to the setting in the mid-1970s (now a park and parking lot), which replaced open bay 
waters at the resource’s southwest and a wharf at the northwest and north to which the building was originally connected by a 
gangway. Today, as a result of restoration and rehabilitation undertaken after the property was listed in the NRHP, the front portion of 
the building more closely resembles its appearance circa 1900 than it did in 1978. Present-day photographs of the resource are 
included below and referenced parenthetically in this description (“Photo 1,” for example). Also referenced parenthetically for the 
purposes of historical comparison are photographs included with the NRHP nomination form for the property (“NRHP Photo 1” for  
example), which is attached to this DPR 523L Update form.       
 
Irregular in plan, with a multi-ridged cross-gabled roof, the vernacular wood-framed building faces northwest and remains raised above 
harbor waters by non-original concrete pilings or piling caps instead of exposed wood pilings. The building’s main original volume has 
the highest roof ridge and forms the west portion of the building’s current footprint (Photo 1, NRHP Photo 1). A lower gabled wing 
extending to the northeast originally formed a boat launch at its northeast end when constructed in 1905 (Photos 1 and 2, NRHP Photo 
2). Today, these northerly volumes more closely resemble the building’s appearance in 1905 than the appearance it had by the 1930s, 
following several additions. A rear, intersecting gable-roofed volume extending to the southeast is a product of alterations since 1978, 
though the building did extend to the southeast with various gabled, flat and shed roof additions beginning in 1905 (Photo 3,  NRHP 
Photos 2, 5, 13, and 19).  
 
The building is approached from a parking lot to the northwest and a park to the southwest by piling-supported wood gangways. 
Exterior walls are clad in replacement board-and-batten that may be synthetic, but sensitively resembles the building’s original board -
and-batten cladding. Not present in 1978 when the building was nominated for NRHP listing, a restored veranda wraps from the main 
entrance at the west end of the front (northwest) elevation’s lower gabled wing , across the higher gabled volume to the west, and 
across the southwest elevation. The veranda has exposed rafter tails, squared wood supports, and cross-braced wood railing, features 
which were part of the building’s veranda during the first decade of the twentieth century (NRHP Photos 1-2). Although not part of the 
original building design, the wood cross-braced railing now lines both gangways and has been extended across the entirety of the 
building perimeter, including the building’s non-original southeasterly wing. The northeast wing constructed in 1905 and originally 
incorporating a boat launch has been altered to accommodate perimeter circulation. Fenestration consists mainly of six-light wood-
framed casement windows. Many are in non-original openings. Although the building has more windows than it did historically, the 
windows fit well with the property’s historic vernacular design aesthetic. Entries are secured by wood doors with multi-light glazing. One 
of the building’s most distinctive historical features occurs at the central ridge of its highest, main gabled volume. There, a cupola-like 
structure with board-and-batten cladding and four-light wood-framed windows forms the base of an observation deck resembling a 
widow’s walk and incorporating wood cross-braced railing. At the northwest slope of the roof is a restored platform access consisting of 
a dormer-like structure clad in board and batten, stairs, and wood cross -braced railing. Present during the early twentieth century but 
not in 1978, the platform access was restored after the building was listed in the NRHP. Finally, at the rear of the building a gangway 
extends southeast to a replica of a boat launch that was positioned at the northeast side of the building circa 1900 (Photo 3, NRHP 
Photo 1). Like the original boat launch, the replica has a Dutch gable roof with exposed rafter tails supported by four pilings.  
 
In addition to the heavily altered southeasterly rear portion of the building and the modified end of the northeast wing, other changes 
since 1978 include installation of “Joe’s Crab Shack” signage at two locations on the building exterior and slightly raised skylights visible 
across several roof slopes.   
 
*P3b.  Resource Attributes: HP13-Community Center/Social Hall; HP39-Other (Recreational Facility)  
 
*P8.  Recorded by:  Timothy Yates, Ph.D., ICF, 525 B Street, Suite B, San Diego, CA, 92111.  
 
*P11.  Report Citation:  Draft. ICF. 2017. Fifth Avenue Landing Project EIR, Port of San Diego, San Diego, California. Prepared for the 
San Diego Unified Port District, San Diego, California  
(see page 2 continuation sheet) 
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*B10.  Significance:  
The SDRC was designated as a local historical landmark by the City of San Diego’s Historical Resources Board and listed in the City’s 
Register of Historical Resources in July 1975. The nomination for local designation is attached to this DPR 523L form. In January 1978, 
club members and local preservationists finally succeeded in their efforts to have the club building listed on the NRHP (Seymour 
2011:18) (see page 2 continuation sheet). The NRHP nomination form for the resource did not specify any of the four NRHP 
Significance Criteria (see continuation sheet). It identified the resource’s area of significance as “other, Sports” and emphasized its 
importance to San Diego’s history of recreation generally and aquatic recreation specifically. As explained in the nomination,  

 
The SDRC is one of the oldest such clubs in California. Organized in 1888 as the Excelsior Rowing and Swimming 
Club, the club has been a major aquatic athletic organization in San Diego since its founding. Its membership 
included many civic leaders and important local persons. It was the major center of activity for aquatic sports in the 
City of San Diego throughout much of its history. It also was a leader in local social activities, sponsoring one of the 
earliest Sea Scout ship companies in California. Today it remains as the last surviving recreational boathouses in the 
city of San Diego, one of the last two on San Diego Bay, and the last to continue functioning in its original use 
(Unnamed Author 1978:8-1).   

 
Accordingly, the SDRC should be considered significant under NRHP Criteria A, at the local level, for its importance within the context 
of recreational sports and aquatic athletics in San Diego history. As a property listed in the NRHP and in the City of San Diego’s 
Register of Historical Resources, the SDRC qualifies as a historical resource under the California Environmental Quality Act (CEQA).   
 
At the time the SDRC was listed in the NRHP, the building stood in a state of disrepair and under threat of demolition. The NRHP 
nomination noted that an engineering firm had evaluated the building’s structural integrity and recommended “repair to the support 
piling and strengthening the building to resist contemporary design earthquake and wind loads” (Unnamed Author 19 78:7-1). During the 
early 1980s a restaurant company, Chart House Enterprises, Inc. saved the building. As author Joey Seymour has explained in a 
history of the SDRC:   
 

A surprising 5-1 vote by the port commissioners on June 2, 1981, approved plans for the Chart House to move in and 
renovate SDRC’s clubhouse. The Evening Tribune reported on July 3, 1981, ‘Chart House says it will save as much 
of the old building as possible. It wants the real thing, not a replica. It says it will get to work as soon as a lease is 
signed and permits granted.’ Goddard [vice president of Chart House Restaurants] dedicated $1.5 million to the 
project and, in June 1983, the clubhouse of the San Diego Rowing Club was reopened as the Chart House 
Restaurant. A dedication ceremony, much like the one held in 1900, took place on January 1, 1984. Members of the 
SDRC gathered at the restaurant for their annual dip into San Diego Bay (Seymour 2011:19).  

 
The $1.5 million investment made by the Chart House included construction of a parking lot and bulkhead, but a lso substantial 
construction involving the SDRC building and its piling foundation. Wood pilings were either replaced or fitted with concrete jackets. The 
building was reduced in size from approximately 14,000 square feet to approximately 12,600 feet. Construction involving the building 
included “shoring and/or reinforcement of structural members, removal of debris from the water, and temporary removal of parts of the 
structure to gain access to, and to relieve structural loads on, adjacent and subjacent structures.” Construction work on the building was 
conducted in accordance with “the State of California Historical Building Code, the Secretary of the Interior’s ‘Standards fo r 
Rehabilitation and Guidelines for Rehabilitating Restored Buildings,’ and the Secretary of the Interior’s ‘Standards for Historic 
Preservation Projects ’” (Chart House Enterprises 1981; Stoddard 1981 [quoted]).   
 
The work undertaken by the Chart House changed building so that it would more strongly resemble its appearance during the first 
decade of the twentieth century. The SDRC’s historical integrity of association was diminished by its adaptive reuse as a restaurant and 
the severing of its direct association with aquatic recreation. However, with respect to the resource’s original 1899-1905 appearance, 
the improvements undertaken by Chart House Restaurants during the early 1980s actually improved the integrity of design, 
workmanship, and materials at the northern, front portions of the building. Despite the heavily altered southeasterly rear portion of the 
building, the modified end of the northeast wing, and the installation of “Joe’s Crab Shack” signage and new skylights, the building 
better resembles its 1899-1905 appearance than it did when listed on the NRHP in 1978. Certainly the setting of the SDRC build ing has 
changed over the years. By 1978, former bay waters and a wharf to the north, west, and south of the building had been replace d by fill 
land that was eventually developed into a park and parking lots. Handball courts and other club facilities located on a small island 
created as a result of dredging activity in 1934, and connected to the club building by a gangway, were also eliminated by the 1970s fill 
project. Since 1978, development associated with the Civic Center, new recreational infrastructure, and construction of numerous high-
rise hotels have replaced the earlier industrial harbor-front built environment in the vicinity of the SDRC (see page 3 continuation sheet).  
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*B10.  Significance (cont.):  
However, the building continues to stand on pilings that raise it above tideland harbor waters . It thereby maintains a close spatial 
relationship to the water, which comprises the most important aspect of its integrity of setting. Overall, therefore, the SDRC building 
retains sufficient historical integrity to convey its historical significance.   
 
*B12.  References:   
Chart House Enterprises, Inc. 1981. Application for Department of the Army Permit. September 28. Port of San Diego, Chart Hou se 
Inc., Part I, 019-1014. On file at the Port of San Diego. 
 
Seymour, Joey. 2011. The History of the Resilient San Diego Rowing Club. Journal of San Diego History, 57 (Winter/Spring): 1-24.  
 
Stoddard, Patrick E [Executive Vice President, Chart House Enterprises, Inc.]. 1981. Plans for Emergency Protective Measures for San 
Diego Rowing Clubhouse. September 21. Attachment A of Port of San Diego Costal Development Permit for San Diego Rowing Club—
Emergency Repairs. October 2, 1981.  Port of San Diego, Chart House Inc., Part I, 019-1014.  On file at the Port of San Diego.  
 
Unnamed Author. 1978. San Diego Rowing Club NRHP Nomination Form. Available: <http://focus.nps.gov/GetAsset?assetID  
=ea8f8e17-2c3e-4c89-babc-6e84bf884730>. Accessed October 29, 2016.  
 
*B14.  Evaluator: Timothy Yates, Ph.D., ICF International, 525 B Street, Suite B, San Diego, CA, 92111  
 
*Date of Evaluation:  November 29, 2016 
 
 
 
*P5a.  Photographs: 

 
 

Photograph 1.  View to southeast toward front of San Diego Rowing Club. October 25, 2016  
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Photograph 2.  View to southwest. October 24, 2016 
 

 

 
 

Photograph 3.  View northwest toward rear of building. October 24, 2016 
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Appendix G-1 
Geotechnical and Environmental Reconnaissance Report for 

the San Diego Convention Center Expansion  
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November 16, 2011 
Project No. 107214001 

Mr. Brian Keele 
John Portman & Associates 
303 Peachtree Street N.E., Suite 575 
Atlanta, Georgia 30303

Subject: Preliminary Geotechnical Evaluation 
Hilton Bayfront Hotel Tower Expansion 
San Diego, California 

Dear Mr. Keele: 

In accordance with your authorization, we have performed a preliminary geotechnical evaluation 
for the proposed Hilton Bayfront (Convention Center) Hotel Tower Expansion project. This 
evaluation was conducted in general accordance with our proposal dated October 12, 2011. The 
project involves an addition of a multi-story hotel structure adjacent to an existing multi-story rein-
forced concrete parking garage. This report summarizes our findings and conclusions regarding the 
geotechnical conditions at the site, and provides preliminary geotechnical recommendations for 
design of foundations for the project. 

We appreciate the opportunity to be of service on this project. 

Sincerely,  
NINYO & MOORE 

Emil Rudolph, PE, GE 
Senior Engineer 

Ronald D. Hallum, PG, CEG 
Senior Geologist 

Soumitra Guha, PhD, GE 
Principal Engineer 

MJG/ER/RDH/SG/gg 

Distribution: (1) Addressee 

 

 

 
 

 

 



Hilton Bayfront Hotel Tower Expansion November 16, 2011 
San Diego, California Project No. 107214001 
 

107214001 R Tower.doc i

TABLE OF CONTENTS 
Page 

1. INTRODUCTION ....................................................................................................................1 

2. SCOPE OF SERVICES............................................................................................................1 

3. SITE AND PROJECT DESCRIPTION ...................................................................................1 

4. SUBSURFACE EVALUATIONS ...........................................................................................2 
4.1. Borings and CPT Soundings (Ninyo & Moore, 2003a) ....................................................2 
4.2. Other Borings and CPT Soundings..................................................................................3 
4.3. Indicator Pile Program..................................................................................................3 

5. GEOTECHNICAL LABORATORY TESTING .....................................................................4 

6. GEOLOGY AND SUBSURFACE CONDITIONS .................................................................4 
6.1. Regional Geologic Conditions......................................................................................4 
6.2. Subsurface Conditions ..................................................................................................5 

6.2.1. Fill Materials .......................................................................................................5 
6.2.2. Bay Deposits .......................................................................................................6 
6.2.3. Old Paralic Deposits............................................................................................6 

6.3. Groundwater .................................................................................................................6 
6.4. Seismic Hazards............................................................................................................6 

6.4.1. Faulting and Seismicity.......................................................................................7 
6.4.2. Ground Surface Rupture .....................................................................................7 
6.4.3. Ground Shaking ..................................................................................................7 
6.4.4. Seismic Design Parameters .................................................................................8 
6.4.5. Liquefaction and Seismically Induced Settlement..............................................8 
6.4.6. Lateral Spreading ................................................................................................9 

7. CONCLUSIONS AND RECOMMENDATIONS.................................................................10 
7.1. Temporary Excavations, Braced Excavations and Shoring........................................12 
7.2. Construction Dewatering ............................................................................................13 
7.3. Ground Improvement..................................................................................................13 
7.4. Foundations.................................................................................................................14 
7.5. Lateral Resistance.......................................................................................................16 
7.6. Uplift Resistance.........................................................................................................17 
7.7. Corrosion ....................................................................................................................18 

8. LIMITATIONS.......................................................................................................................19 

9. REFERENCES .......................................................................................................................21 

 

 

 



Hilton Bayfront Hotel Tower Expansion November 16, 2011 
San Diego, California Project No. 107214001 
 

107214001 R Tower.doc ii

Table 
Table 1 – Seismic Design Parameters ..............................................................................................8 
Table 2 – Single Pile Lateral Load Capacity (14-inch Square) .....................................................15 
Table 3 – Single Pile Lateral Load Capacity (16-inch Square) .....................................................16 
Table 4 – Lateral Load Reduction Factors .....................................................................................16 

Figures 
Figure 1 – Site Location  
Figure 2 – Site Plan 
Figure 3 – Fault Locations 

Appendices 
Appendix A – CPT and Boring Logs (Ninyo & Moore, 2003a) 
Appendix B – Laboratory Testing (Ninyo & Moore, 2003a) 
Appendix C – Driven Pile Analysis 

 

 

 



Hilton Bayfront Hotel Tower Expansion November 16, 2011 
San Diego, California Project No. 107214001 
 

107214001 R Tower.doc 1

1. INTRODUCTION 

In accordance with your authorization, we have performed a preliminary geotechnical evaluation 

for the proposed Hilton Convention Center Hotel Tower Expansion project located in the city of 

San Diego. We understand that the project consists of the construction of a new multi-story hotel 

tower adjacent to an existing parking garage. The purpose of this study was to conduct a prelimi-

nary evaluation of the subsurface soils and adjacent foundations based on available data to provide 

recommendations for the preliminary design of foundations to support the proposed tower. The in-

formation from this study will be used for planning and early cost estimating purposes. 

2. SCOPE OF SERVICES 

The scope of our geotechnical services included the following: 

 Review and compilation of available background information including geotechnical reports, 
pile driving logs, as-graded geotechnical reports, and building and schematic drawings.  

 Evaluation of alternative foundation systems (such as mat foundation, driven pile founda-
tions, and drilled pile foundations) to support the new tower. 

 Preparation of this report discussing subsurface conditions, geologic hazards, seismic design 
coefficients, and foundation recommendations.  

3. SITE AND PROJECT DESCRIPTION 

The project area consists of a narrow landscaped parcel bounded by site paving and Harbor Drive 

to the (project) north (assuming project north is magnetic northeast), Gull Street and the Hilton 

Convention Center Hotel to the south, a reinforced concrete vehicle ramp immediately to the west, 

and a multi-story parking garage immediately to the east (Figure 2). A pedestrian bridge crossing 

Harbor Drive is connected to the northeastern corner of the parking garage. The surrounding 

ground is generally considered to be approximately 10 feet above mean sea level (MSL). 
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Environmental studies by our office revealed the presence of hazardous materials, contaminated 

soils, groundwater and debris at the site. A remediation was performed for these soils in the vi-

cinity of the project. As part of the remediation, existing fill was partially removed and replaced 

as compacted fill to support the parking garage floor. Contaminated spoils from excavations on 

site were exported and disposed of as both hazardous and non-hazardous waste. 

The adjacent parking garage is founded on pre-stressed concrete piles driven to depths between -

25 and -32 feet MSL. The design capacities of the piles were based on the results of an instru-

mented indicator pile program. Driving logs were collected during the production pile driving 

operation, which recorded blow counts per foot. Foundation details for the vehicle ramp to the 

north are not known. 

4. SUBSURFACE EVALUATIONS 

Several subsurface geotechnical evaluation reports were available for review in the vicinity of 

the subject project. Those reviewed as part of this evaluation included reports for the existing 

parking garage, adjacent hotel, and pedestrian bridge, as discussed below. Other geotechnical 

reports for the existing Hilton Convention Center Hotel were not available at the time of this 

evaluation. These included a geotechnical report published by Mactec Engineering and Consult-

ing September 9, 2005, as well as as-built driven pile and stone column reports anticipated to 

have been prepared for the hotel development. 

4.1. Borings and CPT Soundings (Ninyo & Moore, 2003a)  

The subsurface exploration program for the existing parking garage was conducted in No-

vember 2002. Five exploratory borings were drilled to depths of up to 67 feet below the 

existing ground surface with a truck-mounted CME 95 drill rig using an 8-inch diameter 

continuous-flight hollow-stem auger. The rig was equipped with a 140-pound, automatic trip 

hammer with a free fall height of 30 inches. Bulk, relatively undisturbed, SPT samples and 

environmental samples were obtained from the borings at selected intervals. The sampling 

methodology, description of samplers, and the boring logs are presented in Appendix A. 

Five cone penetration tests (CPT) soundings were advanced to depths of up to 75 feet using 

 

 

 



Hilton Bayfront Hotel Tower Expansion November 16, 2011 
San Diego, California Project No. 107214001 
 

107214001 R Tower.doc 3

a 25-ton CPT rig. The CPT plots are included in Appendix A. The approximate locations of 

the previous exploratory borings and CPT soundings are shown on Figure 2. Boring B-214 and 

CPT-2 were advanced approximately 20 feet east of the proposed tower location. 

4.2. Other Borings and CPT Soundings  

Other nearby subsurface exploration results were reviewed as part of our analysis. Exploratory 

boring and CPTs up to approximately 100 feet deep were performed for the development of 

the Hilton Convention Center Hotel to the west of the project (Mactec, 2005). Exploratory 

borings up to approximately 130 feet deep and CPTs up to approximately 90 feet deep were 

performed for the development of the Harbor Drive Pedestrian Bridge to the north of the pro-

ject (Ninyo & Moore, 2007). As part of CPT soundings for these developments, seismic 

velocity measurements were collected and reviewed. Selected exploratory borings and CPTs 

from these studies are shown on Figure 2 and the logs are presented in Appendix A. 

4.3. Indicator Pile Program  

A pre-production indicator pile program was performed for the proposed parking garage 

(Earthspectives, 2003). Five instrumented piles were driven up to 47 feet below grade as 

part of a dynamic monitoring analyses test program. Pile dynamic analysis using the Case 

Method evaluated pile capacity, hammer energy transfer, driving stresses and pile integrity. 

Processing of the dynamic analysis was performed using wave analysis (CAPWAP) meth-

ods. Field results were recorded during the pile driving and were compiled to provide a 

correlation between blow count and an estimated pile resistance. Earthspectives provided 

both tabulated and graphical summaries of the data correlations. 
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5. GEOTECHNICAL LABORATORY TESTING 

The samples obtained during our previous subsurface exploration (Ninyo & Moore, 2003a) were 

transported to the Ninyo & Moore laboratory for analysis. Laboratory testing of selected sample 

from the subsurface exploration included: in-situ moisture content and dry density, sieve analy-

sis, Atterberg limits, direct shear, consolidation, expansion index, R-value, and corrosivity 

(minimum resistivity, soluble sulfate content, chlorides and pH). The results of the in-situ mois-

ture content and dry density testing are presented on the boring logs in Appendix A. Descriptions 

of test methods and the other laboratory results are presented in Appendix B. 

6. GEOLOGY AND SUBSURFACE CONDITIONS 

Our findings regarding regional and local geology, including faulting and seismicity, liquefaction, 

lateral spreading, and groundwater conditions at the subject site are provided in the following sec-

tions. Our findings are based on our background review of the referenced geotechnical reports, 

review of the attached logs, and our knowledge and experience with the site vicinity. 

6.1. Regional Geologic Conditions 

The project area is situated in the coastal section of the Peninsular Ranges Geomorphic 

Province. This geomorphic province encompasses an area that extends approximately 

900 miles from the Transverse Ranges and the Los Angeles Basin south to the southern tip 

of Baja California (Norris and Webb, 1990). The province varies in width from approxi-

mately 30 to 100 miles. In general, the province consists of rugged mountains underlain by 

Jurassic-age metavolcanic and metasedimentary rocks, and Cretaceous-age igneous rock of 

what is known as the southern California batholith. The westernmost portion of the province 

in San Diego County, which includes the project area, consists generally of a dissected 

coastal plain underlain by Upper Cretaceous-, Tertiary-, and Quaternary-age sediments. 
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The Peninsular Ranges Province is traversed by a group of sub-parallel faults and fault zones 

trending roughly northwest. Several of these faults are major active faults. The Elsinore, San Ja-

cinto, and San Andreas faults are major active fault systems located northeast of the study area and 

the Coronado Bank, San Diego Trough, and San Clemente faults are active faults located west of 

the project area. In addition, the project area, like much of downtown San Diego, is located near 

the active Rose Canyon fault zone. Major tectonic activity associated with these and other faults 

within this regional tectonic framework consists primarily of right-lateral, strike-slip movement. 

6.2. Subsurface Conditions 

Geologic units encountered during our 2003 subsurface evaluation included fill material un-

derlain by bay deposits and old paralic deposits (previously designated as the Quaternary-

age Bay Point Formation or terrace deposits). Generalized descriptions of the earth units en-

countered are provided below. 

6.2.1. Fill Materials 

Fill materials were encountered in each of the exploratory borings to depths ranging 

from approximately 9 to 14 feet below the existing ground surface. Fill materials are as-

sociated with various dumping and burning of debris, which filled in this formerly 

shallow bay area (tidelands limits are mapped northwest of Harbor Drive). As encoun-

tered, the fill material generally consisted of light brown, reddish brown, brown, light to 

dark gray and black, damp to saturated, very loose to dense, silty to clayey fine to me-

dium sand. In some areas, the fill contained coal tar, clay lumps, shell fragments, and 

construction debris. Grading during the development of the parking garage and envi-

ronmental remediation efforts removed the upper portions of these fill materials, and 

replaced them with compacted fill consisting of generally granular import materials 

(Ninyo & Moore, 2005). Based on photos collected during construction, the underlying 

materials were surcharged by temporary stockpiles of soil on the order of 10 feet high 

west of the parking garage. This area west of the parking garage was also used as a bor-

row pit during grading and was backfilled with approximately 10 feet of uncontrolled fill 

materials due to the proposed landscaping. 

 

 

 



Hilton Bayfront Hotel Tower Expansion November 16, 2011 
San Diego, California Project No. 107214001 
 

107214001 R Tower.doc 6

6.2.2. Bay Deposits 

Recent bay deposits were observed underlying the fill in borings B-212, B-213, B-214, 

and B-215. These deposits extended to depths of approximately 14 to 23-1/2 feet below 

the existing ground surface. These materials were observed to generally consist of inter-

layered gray, saturated, very loose, fine silty sand with shell fragments; dark gray to 

brown, saturated, stiff to very stiff, sandy clay with some fine to medium sand; and dark 

gray to black, saturated, loose, fine sandy silt with localized shell fragments. 

6.2.3. Old Paralic Deposits 

Old paralic deposits were encountered underlying the fill and bay deposits in the explora-

tory borings to the total depth explored, and these deposits underlie the site at depth. The 

old paralic deposits explored generally consisted of light brown, reddish brown, light gray 

to gray and dark olive, saturated, medium dense to very dense, fine to coarse sand, silty 

sand, and clayey sand with iron oxide staining and shell fragments; light olive to olive, 

light brown and reddish brown, saturated, very stiff to hard, silty and sandy clay with iron 

oxide staining; and light brown, saturated, medium dense, sandy silt.  

6.3. Groundwater 

Groundwater was encountered during our subsurface exploration at depths of approximately 

5 to 9 feet below ground surface. Groundwater can fluctuate due to tidal influences, seasonal 

variations, irrigation, groundwater withdrawal or injection, and other factors. 

6.4. Seismic Hazards 

The project site is located in a seismically active area. The seismic hazards considered in this 

study include the potential for ground rupture and ground shaking due to seismic activity, 

seismically induced liquefaction and landslides, dynamic settlement, and lateral spreading. 

These potential hazards are discussed in the following subsections. 
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6.4.1. Faulting and Seismicity 

The subject site is considered to be in a seismically active area. Our review of readily 

available published geological maps and literature indicates that the subject site is not 

underlain by known active (i.e., faults that exhibit evidence of ground displacement 

within the last 11,000 years) or potentially active (i.e., faults that exhibit evidence of 

ground displacement between the last 11,000 and 2,000,000 years) faults. Figure 3 

shows the approximate location of the site with respect to the regional active faults. 

Based on recent mapping, the seismic event that is likely to affect the proposed facilities 

significantly would be a Moment Magnitude 7.2 earthquake on the Rose Canyon fault 

(Cao, et al., 2003) located approximately 1.3 miles east of the site. 

6.4.2. Ground Surface Rupture 

Our background review does not indicate the presence of known active faults underly-

ing the site. Therefore, the probability of damage due to ground rupture is considered 

low. Lurching or cracking of the ground related to shaking from events on nearby active 

faults is not considered a significant hazard; however, it is a possibility. 

6.4.3. Ground Shaking 

The 2010 California Building Code (CBC) (CBSC, 2010) recommends that the design 

of structures be based on the peak horizontal ground acceleration (PGA) having a 2 per-

cent probability of exceedance in 50 years which is defined as the Maximum 

Considered Earthquake (MCE). The statistical return period for PGAMCE is approxi-

mately 2,475 years. The Design Earthquake (PGADE) corresponds to two-thirds of the 

PGAMCE. The site modified PGAMCE was estimated to be 0.63g using the United States 

Geological Survey (USGS) (USGS, 2011) ground motion calculator (web-based) and 

the corresponding PGADE for the site is 0.42g.  
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6.4.4. Seismic Design Parameters 

Based on the distance from the site to the nearest active fault, the site is within a Near-

Source Zone. Based on subsurface information and shear wave velocity measurements 

of the upper approximately 100 feet of the site materials, Table 1 presents the seismic 

design parameters for the site in accordance with CBC (2010) guidelines and mapped 

spectral acceleration parameters (USGS, 2011). 

Table 1 – Seismic Design Parameters 

Parameter Value 

Site Class D 

Site Coefficient, Fa 1.000 

Site Coefficient, Fv 1.500 

Mapped Short Period Spectral Acceleration, SS 1.583g 

Mapped One-Second Period Spectral Acceleration, S1 0.626g 

Short Period Spectral Acceleration Adjusted For Site Class, SMS 1.583g 

One-Second Period Spectral Acceleration Adjusted For Site Class, SM1 0.939g 

Design Short Period Spectral Acceleration, SDS 1.055g 

Design One-Second Period Spectral Acceleration, SD1 0.626g 

6.4.5. Liquefaction and Seismically Induced Settlement 

Liquefaction is the phenomenon in which loosely deposited, saturated granular soils (lo-

cated below the water table) with clay contents (particles less than 0.005 mm) of less 

than 15 percent, liquid limit of less than 35 percent, and natural moisture content greater 

than 90 percent of the liquid limit undergo rapid loss of shear strength due to develop-

ment of excess pore pressure during strong earthquake-induced ground shaking. Ground 

shaking of sufficient duration results in the loss of grain-to-grain contact due to rapid 

rise in pore water pressure, and it eventually causes the soil to behave as a fluid for a 

short period of time. Liquefaction is known generally to occur in saturated or near-

saturated cohesionless soils at depths shallower than approximately 50 feet below grade. 

Factors known to influence liquefaction potential include composition and thickness of 

soil layers, grain size, relative density, groundwater level, degree of saturation, and both 

intensity and duration of ground shaking. 
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We evaluated the liquefaction potential of the site using the CPT results and the proce-

dure recommended by Youd et al. (Youd et al, 2001) during our evaluation for the 

parking garage development (Ninyo & Moore, 2003a). For analysis purposes, peak 

ground accelerations of 0.29g and 0.44g were considered for design seismic events with 

10 percent and 5 percent probabilities of exceedance in 50 years, respectively (Ninyo & 

Moore, 2003a). Groundwater level was assumed to be at approximately 5 feet below the 

ground surface, which was based on the approximate high groundwater level encoun-

tered during our exploration. Based on the analysis and the subsurface conditions 

encountered, potentially liquefiable soils are present beneath the site. 

We estimated that dynamic settlement of approximately 2 to 6 inches could occur as the 

result of a major earthquake. Due to the relatively shallow proximity of the liquefiable 

soils, surface manifestations of liquefaction, including ground cracking and sand ,boils 

are considered likely in the event of a major earthquake. These findings generally agree 

with those of geotechnical evaluations of the adjacent site (Mactec, 2005). The liquefac-

tion potential at the project site was re-evaluated using previous Boring B-214 

(Appendix A) and updated faulting information. Digital data for CPTs were not avail-

able from archived files, and therefore, re-evaluation of CPT results were not 

performed. Our evaluation of Boring B-214 indicated that layers of relatively granular 

subsurface soils located below the historic high groundwater table are potentially lique-

fiable and approximately 2 inches of dynamic settlement could occur at this location 

during the design event, which considers a peak ground acceleration of 0.42g.  

6.4.6. Lateral Spreading 

Lateral spreading of ground surface during an earthquake usually takes place along 

weak shear zones that have formed within a liquefiable soil layer. Lateral spread has 

generally been observed to take place in the direction of a free-face (i.e., retaining wall, 

slope or channel) but has also been observed to a lesser extent on ground surfaces with 

very gentle slopes. An empirical model, developed by Youd et al. (2002), is typically 

used to predict the amount of horizontal ground displacement within a site. For sites lo-

cated in proximity to a free-face, the amount of lateral ground displacement is strongly 
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correlated with the distance of the site from the free-face. Other factors such as earth-

quake magnitude, distance from the earthquake epicenter, thickness of the liquefiable 

layers, and the fines content and particle sizes of the liquefiable layers also affect the 

amount of lateral ground displacement. Due to the distance to a free face and the ground 

improvements performed at the adjacent hotel development, the potential for lateral 

spread at the site is not a planning consideration.  

7. CONCLUSIONS AND RECOMMENDATIONS 

Based on our understanding of the project and the results of our preliminary evaluation, the pro-

posed project is feasible from a geotechnical perspective. There are no known geotechnical 

conditions that would preclude the construction of the proposed project, provided the recommenda-

tions of this preliminary report and the recommendations of a site-specific geotechnical and fault 

evaluation are incorporated into the design and construction practices of the proposed develop-

ment. In general, the following conclusions were made based on our preliminary evaluation: 

 The tower site is underlain by loose fill materials and potentially debris, saturated bay deposits 
and old paralic deposits (formerly terrace deposits). The upper portion of the old paralic de-
posits represent a relatively dense granular zone favorable for bearing pile foundations. The 
deposit below the relatively dense granular zone is less dense and more fine-grained. This 
lower portion of the deposit at the subject site does not contain dense gravel layers as encoun-
tered at depth at the existing hotel site and pedestrian bridge site, which are favorable for 
deeper pile bearing. The characteristics of the old paralic deposits are, therefore, spatially vari-
able at the site, and should be explored further with deeper exploratory borings. 

 The adjacent parking garage is founded on pre-stressed concrete piles driven to depths be-
tween -25 and -32 feet MSL, representing the relatively dense granular zone in the upper 
portion of the old paralic deposits. Based on pile driving resistance, the deposit is generally 
more resistant at tip elevations towards the project south (towards the existing hotel). The 
piles were predrilled and driven using a Delmag 30-32 diesel hammer. The piles have a de-
sign downward service capacity of 230 kips and uplift capacity of 125 kips, based on the 
results of an instrumented indicator pile program. Foundation details for the vehicle ramp to 
the north are not known. 
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 Temporary shoring may be needed to support soil materials adjacent to and beneath the 
parking garage and vehicle ramp, based on the anticipated depth of excavation of nearly 
10 feet for the foundation mat or pile cap.  

 Groundwater was encountered at approximately 10 feet below grade during nearby field explo-
rations. However, groundwater was measured as shallow as 5 feet in a nearby boring, and 
fluctuations in the groundwater level may occur due to variations in ground surface topography, 
subsurface geologic conditions and structure, rainfall, irrigation, and other factors not evident at 
the time of the referenced subsurface evaluations. Dewatering and/or a concrete waste slab may 
be needed to maintain a working surface at the bottom of the foundation excavation. 

 Hazardous materials, contaminated soils, groundwater and debris should be anticipated in 
the proposed excavations for the project (i.e., drilling shoring, pile predrilling, pile cap ex-
cavation and over-excavation for a waste slab). Consideration should be given during 
planning to costs and procedures involved in the handling and disposal of such materials. 

 Based on our review of published geologic maps, no known active or potentially active 
faults underlie the site. The project site is, however, located relatively close to major active 
faults (e.g., 1.3 miles from the Rose Canyon fault). Accordingly, the potential for relatively 
strong seismic accelerations will need to be considered in the design of the proposed im-
provements. In addition, the potential for active faulting underlying the site should be 
evaluated in a site-specific fault evaluation. 

 Loose granular materials subject to liquefaction are present below the water table. These ma-
terials are considered liquefiable in the event of a major earthquake. Our analysis indicates 
that liquefaction at the site could induce dynamic settlements between approximately 2 and 
6 inches at the site as the result of a major earthquake (Ninyo & Moore, 2003a). 

 Based on the relatively loose nature of the soil materials above the terrace deposits (i.e., the 
upper approximately 25 feet) and the fact that existing parking garage structure is supported 
on pile foundations, we recommend that planning assume a structure supported by pile 
foundations. However, based on potentially liquefiable soils, downdrag loading on piles at 
the tower site results in very long piles to meet the loading demands. For planning purposes, 
it should be assumed that ground improvement is needed in conjunction with pile founda-
tions until further subsurface exploration data could substantiate a conclusion otherwise.  

 Based on the results of the corrosivity tests, the existing on-site soils are potentially corro-
sive to ferrous materials. Given the importance of the project, the operating environment, 
and the anticipated service lifetime, a corrosion engineer should be consulted to provide site- 
and project-specific recommendations for the protection of structures against corrosion. 
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The following sections present our geotechnical recommendations for the planning and preliminary de-

sign of the proposed tower expansion. We anticipate that site earthwork will include temporary shoring, 

excavation of site materials and stabilization of excavation bottoms. The purpose of our study was to 

also provide preliminary recommendations for planning and early cost estimating purposes. These pre-

liminary recommendations should be reviewed once a subsurface evaluation is performed to evaluate 

site-specific geotechnical data at the site. Requirements of the governing jurisdictions and applicable 

building codes should also be considered in the preliminary design of the proposed foundations. 

7.1. Temporary Excavations, Braced Excavations and Shoring 

We recommend that trenches and excavations be designed and constructed in accordance 

with Occupational Safety and Health Administration (OSHA) regulations. These regulations 

provide trench sloping and shoring design parameters for trenches up to 20 feet (6 m) deep 

based on the soil types encountered. Loose fill materials may be present in the upper 10 feet 

of the site based on previous grading activities. We recommend that a Type C OSHA soil 

classification be used for excavations in site soils. Upon making the excavations, the soil 

classifications and excavation performance should be evaluated in the field by the contractor 

and our offices in accordance with OSHA regulations.  

Based on anticipated pile cap thicknesses, excavations of up to approximately 10 feet deep 

are expected. Based on the expected depth and presence of nearby structures, we anticipate 

that excavation depths will be accomplished in some areas by installing a shoring system, 

particularly a braced system. We anticipate that settlement of the ground surface will occur 

behind the shoring wall during excavation. The amount of settlement depends heavily on the 

type of shoring system, the shoring contractor’s workmanship, and soil conditions. We rec-

ommend that structures/improvements in the vicinity of the planned shoring installation be 

reviewed with regard to foundation support and tolerance to settlement. To reduce the poten-

tial for distress to adjacent improvements, we recommend that the shoring system be 

designed to reduce the shoring movement to 1/2 inch. Possible causes of settlement that 

should be addressed include settlement during shoring installation, excavations, construction 

vibrations, dewatering, and removal of the support system.  
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It is anticipated that an internally braced cofferdam or tieback-anchored soldier pile or sheet pile 

wall will be used to provide the excavation shoring. A tieback anchored soldier pile shoring wall 

may consist of steel “H” piles installed in drilled shafts at a typical spacing of 8 feet on center 

and restrained with tiebacks. Drilling may be difficult if the drilled shaft collapses due to loose 

saturated soil conditions. However, vibratory methods should not be used. The shoring may be 

designed to support an earth pressure represented by a triangular distribution of 45H pounds per 

square foot (psf) for cantilever shoring and a rectangular distribution of 29H psf for braced shor-

ing, where H is the retained height in feet. Passive resistance below the excavation waste slab 

may be represented by an equivalent fluid pressure of 300 pounds per cubic foot (pcf) in materi-

als above the water table and 175 pcf in saturated materials. Tieback anchors, if needed, should 

develop their resistance in terrace deposits. Disposal of potentially contaminated spoils from 

temporary excavations and drill cuttings should be considered in the cost of pile installation. 

7.2. Construction Dewatering 

Groundwater was encountered near the planned excavation depths. Considerations for construc-

tion dewatering should include wellpoint or other extraction locations, anticipated drawdown, 

volume of pumping, potential for settlement, and groundwater discharge. Disposal of groundwater 

should be performed in accordance with guidelines of the Regional Water Quality Control Board. 

Whether or not construction dewatering is selected, a concrete waste slab should be planned at the 

bottom of the excavation to provide a working surface for foundation construction. 

7.3. Ground Improvement 

Ground improvement techniques may be selected to mitigate the potential for liquefaction and 

dynamic settlement on a mat foundation, or the effect of downdrag on pile foundations. Based 

on the proximity of sensitive foundations to the proposed area of construction, vibratory-based 

ground improvement methods (e.g., stone columns) are not recommended. Methods of ground 

improvement which could improve site soils with less impact to adjacent foundations include 

deep soil mixing and compaction grouting. These methods can be performed from the current 

ground surface before foundation construction with relatively little disruption. 
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For planning purposes, improvement to a depth of 40 feet should be assumed with a spacing of 

6 feet in order to mitigate the potential for liquefaction and resulting downdrag loading on pile 

foundations. The footprint of such ground improvement would conceivably be beyond the 

structure footprint typically by two rows of soil mixing or compaction grouting columns, 

which may be assumed for planning and costing purposes. However, due to the proximity of 

adjacent improvements, further analysis would be needed to design an improvement program 

to meet the needs of the foundation system without adverse effects on existing foundations. 

7.4. Foundations 

We considered several foundations to support the proposed tower construction. The selection 

of foundations considered the relatively poor bearing materials anticipated in the upper ap-

proximately 25 feet of the site, as well as potentially liquefiable materials below that depth. 

In order to support the structure with a mat foundation, specialized ground improvement 

would be needed, which would consider a target allowable bearing capacity, liquefaction 

mitigation, induced settlements of fine-grained materials beneath and adjacent to the sur-

rounding improvements, and long-term settlement potential of the improved ground. These 

factors would need to be evaluated in more detail with additional subsurface data before fea-

sibility conclusions could be provided. Still, it is unlikely that target allowable bearing 

capacities or settlements could be achieved. Alternatively, cast-in-drilled-hole (CIDH) piles 

could be utilized, as these have been constructed nearby to support relatively heavy im-

provements (Ninyo & Moore, 2007). For example, 48-inch diameter piles approximately 

80 feet deep may provide allowable downward capacities on the order of 400 kips. For 

higher capacities, however, drilled piles are generally less efficient in site deposits than 

driven pile. Thus it is likely that drilled piles would need to be very long, and hence, not cost 

effective. Steel pile elements are less desirable due to the aggressive corrosive environment. 
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Based on the performance of the surrounding driven pile supported structures, driven piles are 

preferred for design and construction in site soils. However, due to the increased load demand 

of the proposed structure, limited footprint, and the reduced resistance of the soils at depth 

when compared to the soils underlying the existing hotel, there are still challenges to meeting 

the loading demands with driven pile. In addition, relatively few and shallow subsurface in-

formation are available near the proposed site. Therefore, design capacities of deep piles 

cannot be substantiated at this point in the evaluation. Estimates of deep pile capacities for the 

requested capacity are considered preliminary and could change based on the results of further 

subsurface exploration. For planning purposes, ground improvement, as discussed earlier in 

this report, should be considered needed to achieve the target design pile capacities. 

Preliminary driven pile capacities are estimated on Figure C-1 in Appendix C for 14-inch 

and 16-inch square piles. These service capacities may be used for design of seismic de-

mands where ground improvement is performed. Uplift capacities can be assumed to be one-

half the capacities provided on Figure C-1. 

Pile settlements are anticipated to occur quickly as the materials are predominantly granular 

and the piles were driven into relatively dense sands. Differential settlements of driven piles 

are considered to be tolerable for this type of construction. 

Lateral load capacity for the proposed piles was evaluated using AllPile (CivilTech Soft-

ware, 2007) assuming both fixed-head and free-head conditions, as well as 0.25 and 

0.5 inches of allowable deflection. A summary of our evaluation of lateral capacity is pre-

sented in Tables 2 and 3. 

Table 2 – Single Pile Lateral Load Capacity (14-inch Square) 

Pile Design Parameters 
Fixed Head 
Condition 

Free-Head 
Condition 

Lateral Pile Head Deflection, in 0.25 0.5 0.25 0.5 

Allowable Lateral Load, (kips) 22 28 11 13 
Maximum Positive Moment, (kip-ft) 30.5 47.7 37.3 53.0 
Maximum Negative Moment, (kip-ft) -83.3 -128.3 -1.6 -1.5 
Depth to Maximum Positive Moment, (ft) 8.7 10.2 5.1 5.8 
Depth to Maximum Negative Moment, (ft) 0 0 13.8 14.5 
Depth to Zero Deflection, (ft) 10.9 13.1 8 9.5 
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Table 3 – Single Pile Lateral Load Capacity (16-inch Square) 

Pile Design Parameters 
Fixed Head 
Condition 

Free-Head 
Condition 

Lateral Pile Head Deflection, in 0.25 0.5 0.25 0.5 

Allowable Lateral Load, (kips) 28 36 14 17 
Maximum Positive Moment, (kip-ft) 41.8 66.3 50.4 74.1 
Maximum Negative Moment, (kip-ft) -116.7 -181.7 -1.7 -2.0 
Depth to Maximum Positive Moment, (ft) 9.5 11.6 5.8 6.5 
Depth to Maximum Negative Moment, (ft) 0 0 14.5 19.6 
Depth to Zero Deflection, (ft) 11.6 14.5 8.7 10.9 

For lateral loading, piles in a pile group may be considered to act individually when the center-

to-center spacing is greater than 2.5B (where B is the least dimension of the pile) in the direction 

normal to loading and greater than 8B in the direction parallel (in-line) to loading. Table 4 pre-

sents the lateral load reduction factors to be applied for various pile spacings for in-line loading. 

Table 4 – Lateral Load Reduction Factors 

Center-To-Center Pile 
Spacing for In-Line 

Loading in Diameters 

Ratio of Lateral 
Resistance of Shaft in 
Group to Single Shaft 

Subgrade Reaction 
Reduction Factor 

8 1.00 1.00 
6 0.81 0.70 
4 0.58 0.40 
2 0.44 0.25 

7.5. Lateral Resistance 

For resistance of the pile cap or shallow ancillary foundations to lateral loads, we recom-

mend an allowable passive pressure exerted by an equivalent fluid weight of 250 pcf be used 

for planning with a value of up to 2,500 psf. This value assumes that the ground is horizontal 

for a distance of 10 feet or more, or three times the height generating the passive pressure, 

whichever is greater. We recommend that the upper one-foot of soil not protected by pave-

ment or a concrete slab be neglected when calculating passive resistance. Further subsurface 

exploration may conclude higher resistance, however, loose fill materials may be present in 

the upper 10 feet of the site. 
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For frictional resistance to lateral loads, we recommend a coefficient of friction of 0.30 be 

used between soil and concrete. The allowable lateral resistance can be taken as the sum of the 

frictional resistance and passive resistance provided the passive resistance does not exceed 

one-half of the total allowable resistance. The passive resistance values may be increased by 

one-third when considering loads of short duration such as wind or seismic forces. 

7.6. Uplift Resistance 

As the proposed piles may not provide uplift needed to meet the demands of the structure, 

we have provided below geotechnical parameters for various anchor options. An anticipated 

option to perform this function include grouted tiedown soil anchors.  

Soil anchors can be used to resist uplift by anchoring at depths in the old paralic deposits. 

Generally, tiedown soil anchors consist of a high strength steel tendon (bar or multiple 

strand cable), with a stressing anchor at the structure end and a grouted anchor zone permit-

ting force transfer to the soil. The anchors are inserted into a pre-drilled hole. The tendon has 

the specified capacity in tension, and is secured to the anchor and structure to withstand 

loads up to its capacity. 

For planning purposes, an ultimate bond stress of 20 pounds per square inch (psi) may be 

used. Development of the capacity may be increased by increasing the bond length and/or us-

ing pressure grouting. A percentage of the ultimate bond of the steel tendon can be mobilized 

if appropriate design and construction are implemented and appropriate materials are used. 

Anchor spacing (center to center) should be four times the anchor diameter or 4 feet, which-

ever is greater. The anchor spacing may be reduced by staggering the depth of the bonded 

zone (i.e., by varying the unbonded length). 

Soil anchors should be designed with a corrosion protection system designed to provide cor-

rosion protection for the life of the structure. Design and locations of the anchors should be 

compared with underground support elements of adjacent structures, utilities, or other un-

derground obstructions. 
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Other proprietary soil anchors may be used upon the review of the geotechnical consultant. For 

example, the use of helical screw anchors may be considered as an alternative to grouted soil an-

chors. Selection of the materials and the anchor installation technique, however, should be left to 

the contractor. The selected system shall be subject to performance testing and proof testing to 

assess design capacities. The testing criteria shall be provided once the soil anchor is chosen.  

Due to the difficulties encountered while drilling exploratory borings at depths for nearby 

projects, we anticipate that uncased excavations (wet method) may not provide adequate re-

sistance against drilled hole collapse. We recommend that the contractor be prepared to take 

appropriate measures during construction to reduce the potential for caving of the drilled 

holes, including the use of casing. 

7.7. Corrosion 

Laboratory testing was performed during our previous study on representative samples of the 

site materials in nearby borings to evaluate pH and electrical resistivity, as well as chloride and 

sulfate contents (Ninyo & Moore, 2003a). The pH and electrical resistivity tests were 

performed in accordance with the California Test (CT) 643, and the sulfate and chloride 

content tests were performed in accordance with CT 417 and 422, respectively. These 

laboratory test results are presented in Appendix B. 

The results of the corrosivity testing from our previous evaluation indicated electrical 

resistivities of approximately 220 ohm-cm and 730 ohm-cm, soil pH values of 7.4 and 8.2, 

chloride contents of about 650 parts per million (ppm) and 1180 ppm, and sulfate contents of 

0.02 percent (i.e., 200 ppm) and 0.04 percent for the site (Ninyo & Moore, 2003a). Based on the 

Caltrans (2003) criteria, the project site would be classified as corrosive, which is defined as a 

site having soils with more than 500 ppm of chlorides, more than 0.2 percent sulfates, a pH less 

than 5.5, or a resistivity of less than 1,000 ohm-cm. 
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8. LIMITATIONS 

The evaluation presented in this geotechnical report have been conducted in general accordance 

with current practice and the standard of care exercised by geotechnical consultants performing 

similar tasks in the project area. No warranty, expressed or implied, is made regarding the con-

clusions, recommendations, and opinions presented in this report. There is no evaluation detailed 

enough to reveal every subsurface condition. Variations may exist and conditions not observed or 

described in this report may be encountered during construction. Uncertainties relative to subsur-

face conditions can be reduced through additional subsurface exploration. Additional subsurface 

evaluation will be performed upon request. Please also note that our evaluation was limited to 

assessment of the geotechnical aspects of the project, and did not include evaluation of structural 

issues, environmental concerns, or the presence of hazardous materials. 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 

designed to completely represent any aspect of the project described herein. Ninyo & Moore 

should be contacted if the reader requires additional information or has questions regarding the 

content, interpretations presented, or completeness of this document. 

This report is intended for planning purposes only. It does not provide sufficient data to prepare construc-

tion drawings or provide an accurate bid by contractors. It is suggested that the bidders and their 

geotechnical consultant perform an independent evaluation of the subsurface conditions in the project ar-

eas. The independent evaluations may include, but not be limited to, review of other geotechnical reports 

prepared for the adjacent areas, site reconnaissance, and additional exploration and laboratory testing. 

Our conclusions, recommendations, and opinions are based on an analysis of the observed site 

conditions. If geotechnical conditions different from those described in this report are encountered, 

our office should be notified and additional recommendations, if warranted, will be provided upon 

request. It should be understood that the conditions of a site could change with time as a result of 

natural processes or the activities of man at the subject site or nearby sites. In addition, changes to 

the applicable laws, regulations, codes, and standards of practice may occur due to government ac-

tion or the broadening of knowledge. The findings of this report may, therefore, be invalidated over 

time, in part or in whole, by changes over which Ninyo & Moore has no control. 
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This report is intended exclusively for use by the client. Any use or reuse of the findings, 

conclusions, and/or recommendations of this report by parties other than the client is undertaken at 

said parties’ sole risk. 
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APPENDIX A 

CPT AND BORING LOGS (NINYO & MOORE, 2003a) 
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APPENDIX B 

LABORATORY TESTING (NINYO & MOORE, 2003a) 
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APPENDIX C 

DRIVEN PILE ANALYSIS 
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Appendix H 
EDR Radius Map with Geocheck Inquiry Number 4760830.2s 

Appendix H, EDR Radius Map with Geocheck Inquiry Number 4760830.2s, is available for review at the 

San Diego Unified Port District Office of the District Clerk. 





Appendix I-1 
Stormwater Quality Management Plan 





 

 

PORT OF SAN DIEGO 

STORMWATER QUALITY MANAGEMENT PLAN  

FOR PRIORITY DEVELOPMENT PROJECT (PDP) 

 

PROJECT NAME:   5TH AVENUE LANDING 
PROJECT NUMBER:   
PROJECT ADDRESS:  CONVENTION WAY, SAN DIEGO, CA 92101 
 
DATE:  DECEMBER 22ND 2016 
 
 
 
PREPARED FOR: 
Fifth Avenue Landing, LLC 
225 Broadway, Suite 1600 
San Diego, CA 92101 
 
 
 
 
PREPARED BY: 
C. Pack + C.Bell 
Project Design Consultants 
701 B St., Suite 800 
San Diego, CA 92101 

  
 

 

 

 

 

 

 



Port of San Diego 
PDP SWQMP 

5th Avenue Landing 

 

Port of San Diego PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: December 22, 2016 

TABLE OF CONTENTS 

 
Acronym Sheet 
PDP SWQMP Preparer's Certification Page 
PDP SWQMP Project Applicant Certification Page 
Construction Change Record 
Project Vicinity Map 
FORM I-1 Applicability of Permanent, Post-Construction Storm Water BMP Requirements 
FORM I-2 Project Type Determination Checklist (Standard Project or PDP) 
FORM I-3B Site Information Checklist for PDPs 
FORM I-4 Source Control BMP Checklist for All Development Projects 
FORM I-5 Site Design BMP Checklist for All Development Projects 
FORM I-6 Summary of PDP Structural BMPs 
Attachment 1: Backup for PDP Pollutant Control BMPs 

Attachment 1a: DMA Exhibit 
Attachment 1b: Tabular Summary of DMAs and Design Capture Volume Calculations 
Attachment 1c: Harvest and Use Feasibility Screening (when applicable) 
Attachment 1d: Categorization of Infiltration Feasibility Condition (when applicable) 
Attachment 1e: Pollutant Control BMP Design Worksheets / Calculations 

Attachment 2: Backup for PDP Hydromodification Control Measures 
Attachment 2a: Hydromodification Management Exhibit 
Attachment 2b: [Not Applicable] 
Attachment 2c: Geomorphic Assessment of Receiving Channels 
Attachment 2d: Flow Control Facility Design 

Attachment 3: Structural BMP Maintenance Plan 
Attachment 3a: Structural BMP Maintenance Information 
Attachment 3b: Draft Maintenance Agreement (when applicable) 

Attachment 4: Copy of Plan Sheets Showing Permanent Storm Water BMPs 
Attachment 5: Project Closeout Documentation 

Attachment 5a: Copy of Review and Acceptance of SWQMP from Adjacent Jurisdiction (when 
applicable) 
Attachment 5b: SWQMP Changes During Construction (when applicable) 
Attachment 5c: Port of San Diego Verification Closeout Form 

 
  



Port of San Diego 
PDP SWQMP 

5th Avenue Landing 

 

Port of San Diego PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: December 22, 2016 

ACRONYM SHEET 
 
BMP  Best Management Practice 
HMP  Hydromodification Management Plan 
HSG  Hydrologic Soil Group 
MS4  Municipal Separate Storm Sewer System 
N/A  Not Applicable 
NRCS  Natural Resources Conservation Service 
PDP  Priority Development Project 
PE  Professional Engineer 
SC  Source Control 
SD  Site Design 
SDRWQCB San Diego Regional Water Quality Control Board 
SIC  Standard Industrial Classification 
SWQMP Storm Water Quality Management Plan 
 
  



Port of San Diego 
PDP SWQMP 

5th Avenue Landing 

 

Port of San Diego PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: December 22, 2016 

PDP SWQMP PREPARER'S CERTIFICATION PAGE 
 
 
Project Name: 5th Avenue Landing 
Permit Application Number:  
 
 

PREPARER'S CERTIFICATION 
 
I hereby declare that I am the Engineer in Responsible Charge of design of storm water best 
management practices (BMPs) for this project, and that I have exercised responsible charge over the 
design of the BMPs as defined in Section 6703 of the Business and Professions Code, and that the design 
is consistent with the PDP requirements of the Port of San Diego BMP Design Manual, which is a design 
manual for compliance with local Port of San Diego and regional MS4 Permit (California Regional Water 
Quality Control Board San Diego Region Order No. R9-2015-0100) requirements for storm water 
management. 
 
I have read and understand that the Port of San Diego has adopted minimum requirements for 
managing urban runoff, including storm water, from land development activities, as described in the 
Port of San Diego BMP Design Manual. I certify that this PDP SWQMP has been completed to the best of 
my ability and accurately reflects the project being proposed and the applicable BMPs proposed to 
minimize the potentially negative impacts of this project's land development activities on water quality. 
I understand and acknowledge that the plan check review of this PDP SWQMP by the Port of San Diego 
is confined to a review and does not relieve me, as the Engineer in Responsible Charge of design of 
storm water BMPs for this project, of my responsibilities for project design. 
 
 
 
________________________________________________________ 
Engineer of Work's Signature, PE Number & Expiration Date 
 
 
________________________________________________________ 
Print Name 
 
 
________________________________________________________ 
Company 
 
 
____________________________ 
Date 
       Engineer's Seal: 
  



Port of San Diego 
PDP SWQMP 

5th Avenue Landing 

 

Port of San Diego PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: December 22, 2016 

PDP SWQMP PROJECT APPLICANT CERTIFICATION PAGE 
 
Project Name: 5th Avenue Landing 
Permit Application Number:  
 

PROJECT APPLICANT’S CERTIFICATION 
 
This PDP SWQMP has been prepared for Fifth Avenue Landing, LLC by PROJECT DESIGN CONSULTANTS. 
The PDP SWQMP is intended to comply with the PDP requirements of the Port of San Diego BMP Design 
Manual, which is a design manual for compliance with local Port of San Diego and regional MS4 Permit 
(California Regional Water Quality Control Board San Diego Region Order No. 2013-0001, as amended by 
Orders No. R9-2015-0001 and No. R9-2015-0100) requirements for storm water management. 
 
The undersigned, while it owns the subject project, is responsible for the implementation of the 
provisions of this plan. This includes: 

 Installation of storm water BMPs, 

 Verification of installed BMPs pursuant to the Port of San Diego’s project closeout procedures, 

 Maintenance of BMPs annually or more frequently when necessary to maintain BMP capacity, 

 Annual verification of BMP maintenance pursuant to the Port of San Diego’s maintenance 
documentation/verification requirements. 

 
If the undersigned transfers its interests in the property, its successor-in-interest shall bear the 
aforementioned responsibility to implement the best management practices (BMPs) described within 
this plan, including ensuring on-going operation and maintenance of structural BMPs. A signed copy of 
this document shall be available on the subject property into perpetuity. 
 

Signature 1: Pre-Construction 
Project applicant’s signature is required prior to approval of the SWQMP. 

Project Applicant’s Signature: 

Print Project Applicant’s Name: 
 
 

Company Name: Date: 

 

Signature 2: Post-Construction 
Project applicant’s signature is required for project closeout. 

Project Applicant’s Signature: 

Print Project Applicant’s Name: 
 
 

Company Name: Date: 

 



Port of San Diego 
PDP SWQMP 

5th Avenue Landing 

 

Port of San Diego PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: December 22, 2016 

 

CONSTRUCTION CHANGE RECORD 
 
During construction of the project, any changes that affect the design of storm water management 
features must be reviewed and approved by the Port of San Diego. This might include changes to 
drainage patterns that occurred based on actual site grading and construction of storm water 
conveyance structures, or substitutions to storm water management features. The storm water 
management design must be revisited to ensure the revised project layout and features meet the 
requirements of the BMP Design Manual and the MS4 Permit. 
 
Design changes must be reviewed and approved by the Engineer of Record and the Port of San Diego 
prior to continuing construction. 
 
Use this Table to keep a record of changes that occur during construction. 
 

Construction 
Change 
Number 

Date of 
Approval 

Summary of Changes 

   

   

   

   

   

 
 
 
  



Port of San Diego 
PDP SWQMP 

5th Avenue Landing 

 

Port of San Diego PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: December 22, 2016 

 

PROJECT VICINITY MAP 
 
Project Name: 5th Avenue Landing 
Permit Application Number:  
 

 
 
 
Vicinity Map Checklist 
 
The Vicinity Map must identify: 
 

☒ Major roadways, geographic features or landmarks 

☒ Site perimeter 

☒ Geographic features 

☒ General topography 

☒ Downstream receiving water body 

☒ Scale 

☒ North arrow 

 
 



Port of San Diego 
PDP SWQMP 

5th Avenue Landing 

 

Port of San Diego PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: December 22, 2016 

Applicability of Permanent, Post-Construction 
Storm Water BMP Requirements  

(Storm Water Intake Form for all Development Permit Applications) 

Form I-1 
 

Project Identification 

Project Name: 5th Avenue Landing 

Permit Application Number: Date: 12/22/16 

Project Address: Convention Way, San Diego, CA 92101 
 
 
 
 

Determination of Permanent, Post-Construction Requirements 

The purpose of this form is to identify permanent, post-construction requirements that apply to the 
project. This form serves as a short summary of applicable requirements, in some cases referencing 
separate forms that will serve as the backup for the determination of requirements. 
 
Answer each step below, starting with Step 1 and progressing through each step until reaching "Stop". 
Upon reaching a Stop, do not complete further Steps beyond the Stop. 
 
Refer to Port BMP Design Manual sections and/or separate forms referenced in each step below. 

Step Answer Progression 

Step 1: Is the project a "development 
project"? 
See Section 1.3 of the BMP Design 
Manual for guidance. 

☒Yes Go to Step 2. 

☐ No Stop. 
Permanent BMP requirements do not apply. 
No SWQMP will be required. Provide 
discussion below. 

Discussion / justification if the project is not a "development project" (e.g., the project includes only 
interior remodels within an existing building): 
 
 
 

Step 2: Is the project a Standard 
Project, Priority Development Project 
(PDP), or exception to PDP definitions? 
To answer this item, see Section 1.4 of 
the BMP Design Manual in its entirety 
for guidance, AND complete Form I-2, 
Project Type Determination. 
 

☐
Standard 
Project 

Stop. 
Only Standard Project requirements apply, 
including Standard Project SWQMP. 

☒PDP Standard and PDP requirements apply, 
including PDP SWQMP. 
Go to Step 3. 

☐ Exception 
to PDP 
definitions 

Stop. 
Standard Project requirements apply, and any 
additional requirements specific to the type of 
project. Provide discussion and list any 
additional requirements below. Prepare 
Standard Project SWQMP. 

 



Port of San Diego 
PDP SWQMP 

5th Avenue Landing 

 

Port of San Diego PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: December 22, 2016 

Form I-1  

[Step 2 Continued from Page 1] Discussion / justification, and additional requirements for exceptions to 
PDP definitions, if applicable: 
 
 
 
 

Step 3 (PDPs only). Is the project 
subject to earlier PDP requirements 
due to a prior lawful approval? 
See Section 1.10 of the BMP Design 
Manual for guidance. 

☐ Yes Consult the Port of San Diego to determine 
requirements. Provide discussion and identify 
requirements below. 
Go to Step 4. 

☒ No BMP Design Manual PDP requirements apply. 
Go to Step 4. 

Discussion / justification of prior lawful approval, and identify requirements (not required if prior lawful 
approval does not apply): 
 
 
 
 

Step 4 (PDPs only). Do 
hydromodification flow control 
requirements apply? 
See Section 1.6 of the BMP Design 
Manual for guidance. 
 
 

☐ Yes PDP structural BMPs required for pollutant 
control (Chapter 5) and hydromodification 
flow control (Chapter 6). 
Stop. 

☒ No Stop. 
PDP structural BMPs required for pollutant 
control (Chapter 5) only. 
Provide brief discussion of exemption to 
hydromodification control below. 

Discussion / justification if hydromodification control requirements do not apply: 
 
Onsite flows will discharge to an exempt water body (San Diego Bay) by either overland flow or through 
an existing underground storm drain system.  
 
 

Note: No potential critical coarse sediment yield areas have been identified within Port of San Diego 
jurisdiction. Therefore when hydromodification management requirements apply, only the flow control 
requirements apply. 
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Applicability of Construction Phase 
Storm Water Requirements  

(Storm Water Intake Form for all Development Permit Applications) 

Form I-1b 
 

Project Identification 

Project Name: 5th Avenue Landing  

Permit Application Number: Date: 12/22/16 

Project Address: Convention Way, San Diego, CA 92101 
 
 
 
 

Determination of Requirements 

The purpose of this form is to identify construction phase storm water requirements that apply to the 
project. 
 
If the answer to question 1 below is “Yes”, your project is subject to the General Construction Activities 
Permit and will be required to submit Permit fees, a completed Notice of Intent to comply with the 
Permit and submit a Storm Water Pollution Prevention Plan (SWPPP) for Projects Greater Than 1 Acre 
to the Port. If the answer to question 1 below is “No”, but the answer to question 2 or 3 is “yes”, you 
must prepare a Port Construction BMP Plan for projects less than 1 acre. If the answer to questions 4 or 
5 is “Yes” then BMPs will be required but a document submittal will not be required. If every question 
below is answered “No”, no additional storm water documentation is required. 
 

Would the project meet any of these criteria during construction? 

1. Will this project include clearing, grading, disturbances to ground such as 
stockpiling, or excavation that results in soil disturbances of at least one acre 
total land area? 

☒ Yes ☐ No 

2. Does the project propose pavement resurfacing, grading or soil disturbance 
greater than 100 square feet? 

☒Yes ☐ No 

3. Will the project occur over or within a receiving water? ☒Yes ☐ No 

4. Would storm water or urban runoff have the potential to contact any portion 
of the construction area, including washing and staging areas? 

☒Yes ☐ No 

5. Would the project use any construction materials that could negatively affect 
water quality if discharged from the site (such as paints, solvents, concrete, and 
stucco)? 

☒Yes ☐ No 

Note: The Port requires the use of Port SWPPP and Construction BMP Plan templates. The templates are 
available on the Port website http://www.portofsandiego.org/environment/stormwater/838-swppp-
templates.html or, to request a copy, please contact Planning & Green Port at (619) 686-6254. 
 

 

http://www.portofsandiego.org/environment/stormwater/838-swppp-templates.html
http://www.portofsandiego.org/environment/stormwater/838-swppp-templates.html
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Project Type Determination Checklist 
Form I-2 

 

Project Information 

Project Name:5th Avenue Landing 

Permit Application Number: Date:12/22/16 

Project Address: Convention Way, San Diego, CA 92101 
 
 
 
 

Project Type Determination: Standard Project or Priority Development Project (PDP) 

The project is (select one):   ☐  New Development   ☒  Redevelopment 

The total proposed newly created or replaced impervious area is:  _193,840_ ft2 (__4.45__) acres 

Is the project in any of the following categories, (a) through (f)? 

Yes 

☐ 

No 

☒ 

(a) New development projects that create 10,000 square feet or more of impervious 
surfaces (collectively over the entire project site). This includes commercial, 
industrial, residential, mixed-use, and public development projects on public or 
private land. 

Yes 

☒ 

No 

☐ 

(b) Redevelopment projects that create and/or replace 5,000 square feet or more of 
impervious surface (collectively over the entire project site on an existing site of 
10,000 square feet or more of impervious surfaces). This includes commercial, 
industrial, residential, mixed-use, and public development projects on public or 
private land. 

Yes 

☒ 

No 

☐ 

(c) New and redevelopment projects that create and/or replace 5,000 square feet or 
more of impervious surface (collectively over the entire project site), and support 
one or more of the following uses: 

(i) Restaurants. This category is defined as a facility that sells prepared foods 

and drinks for consumption, including stationary lunch counters and 

refreshment stands selling prepared foods and drinks for immediate 

consumption (Standard Industrial Classification (SIC) code 5812). 

(ii) Hillside development projects. This category includes development on any 

natural slope that is twenty-five percent or greater. 

(iii)  Parking lots. This category is defined as a land area or facility for the 

temporary parking or storage of motor vehicles used personally, for business, 

or for commerce. 

(iv)  Streets, roads, highways, freeways, and driveways. This category is defined 

as any paved impervious surface used for the transportation of automobiles, 

trucks, motorcycles, and other vehicles. 
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Yes 

☐ 

No 

☒ 

(d) New or redevelopment projects that create and/or replace 2,500 square feet or 
more of impervious surface (collectively over the entire project site), and discharging 
directly to an Environmentally Sensitive Area (ESA). “Discharging directly to” includes 
flow that is conveyed overland a distance of 200 feet or less from the project to the 
ESA, or conveyed in a pipe or open channel any distance as an isolated flow from the 
project to the ESA (i.e. not commingled with flows from adjacent lands). 

Note: ESAs are areas that include but are not limited to all Clean Water Act 
Section 303(d) impaired water bodies; areas designated as Areas of Special 
Biological Significance by the State Water Board and San Diego Water Board; 
State Water Quality Protected Areas; water bodies designated with the RARE 
beneficial use by the State Water Board and San Diego Water Board; and any 
other equivalent environmentally sensitive areas which have been identified by 
the Copermittees. See BMP Design Manual Section 1.4.2 for additional 
guidance. 

Yes 

☐ 

No 

☒ 

(e) New development projects, or redevelopment projects that create and/or replace 
5,000 square feet or more of impervious surface, that support one or more of the 
following uses: 

(i) Automotive repair shops. This category is defined as a facility that is 

categorized in any one of the following SIC codes: 5013, 5014, 5541, 7532-

7534, or 7536-7539. 

(ii) Retail gasoline outlets (RGOs). This category includes RGOs that meet the 

following criteria: (a) 5,000 square feet or more or (b) a projected Average 

Daily Traffic (ADT) of 100 or more vehicles per day. 

Yes 

☐ 

No 

☒ 

(f) New or redevelopment projects that result in the disturbance of one or more acres 
of land and are expected to generate pollutants post construction. 

Note: See BMP Design Manual Section 1.4.2 for additional guidance. 

 
Does the project meet the definition of one or more of the Priority Development Project categories (a) 
through (f) listed above? 

☐  No – the project is not a Priority Development Project (Standard Project). 

☒ Yes – the project is a Priority Development Project (PDP). 

 

The following is for redevelopment PDPs only: 
 
The area of existing (pre-project) impervious area at the project site is:  _175,300_ ft2 (A) 
The total proposed newly created or replaced impervious area is _193,840_ ft2 (B) 
Percent impervious surface created or replaced (B/A)*100: _ 111__% 
The percent impervious surface created or replaced is (select one based on the above calculation): 

☐ less than or equal to fifty percent (50%) – only new impervious areas are considered PDP 
OR 

☒  greater than fifty percent (50%) – the entire project site is a PDP 
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Site Information Checklist 
For PDPs 

Form I-3B (PDPs) 
 

Project Summary Information 

Project Name 5th Avenue Landing 

Project Address Convention Way, San Diego, CA 92101 
 
 
 

Permit Application Number  

Project Hydrologic Unit 
Select One: 

Project Hydrologic Area 
Select One: 

Project Hydrologic Subarea 
Select One When Applicable: 

☒ Pueblo San Diego 908 

 

☐ 908.10 Point Loma 
 

 

☒ 908.20 San Diego Mesa 

 

☒ 908.21 Lindbergh 

☐ 908.22 Chollas 

☐ 908.30 National City ☐ 908.31 El Toyon 

☐ 908.32 Paradise 

☐ Sweetwater 909 
 

☐ 909.10 Lower Sweetwater 
 

☐ 909.11 Telegraph 

☐ 909.12 La Nacion 

☐ Otay 910 ☐ 910.10 Coronado 
 

 

☐ 910.20 Otay Valley 
 

 

Port Parcel Area 

(total area of Parcel(s) associated with the 
project) 

 
_5.074_ Acres   (_221,023__ Square Feet) 

Area to be Disturbed by the Project 

(Project Area) 

 
__5.07__ Acres   (     _220,849__ Square Feet) 

Project Proposed Impervious Area 

(subset of Project Area) 

 
__4.45__ Acres   (___193,840__ Square Feet) 

Project Proposed Pervious Area 

(subset of Project Area) 

 
__0.57_  Acres   (____24,630 __ Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Parcel Area. 
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Description of Existing Site Condition 

Current Status of the Site (select all that apply): 

☒ Existing development  

☐ Previously graded but not built out 

☐ Demolition completed without new construction 

☐ Agricultural or other non-impervious use  

☐ Vacant, undeveloped/natural 
 
Description / Additional Information: 
 
Under existing conditions, the project site consists of asphalt parking lots, concrete walkways, 
landscaped areas, a public washroom building and a one-story building for a security staffing business.  
 

Existing Land Cover Includes (select all that apply): 

☒ Vegetative Cover 

☒ Non-Vegetated Pervious Areas 

☒ Impervious Areas 

 
Description / Additional Information: 
 
Existing landscaping is located in three distinct areas. The first existing landscaping is located in 
three distinct areas.  The first is a plaza area near the southeast corner of the existing Convention 
Center, consisting of landscaped strips.  The second is a series of landscape areas adjacent to and near 
the existing parking garage, and there is a large landscape area north and west of the existing Hilton 
Hotel.  These landscape areas equate to approximately 26% of the site. 
 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 

 ☐ NRCS Type A 

 ☐ NRCS Type B 

 ☐ NRCS Type C 

 ☒ NRCS Type D 

 
Soil type data for the project area is not available from the USDA web soil survey, however it is expected 
that soils in this area would be classified as Soil Type D.  
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Approximate Depth to Groundwater (GW): 

☐ GW Depth < 5 feet 

☒ 5 feet < GW Depth < 10 feet 

☒ 10 feet < GW Depth < 20 feet 

☐ GW Depth > 20 feet 
 
The groundwater depth varies from 6-8’ below existing ground elevations per Terracosta’s Draft 
Geotechnical Report for the Spinnaker Hotel dated December 6, 2004. 

Existing Natural Hydrologic Features (select all that apply): 

☐ Watercourses 

☐ Seeps 

☐ Springs 

☐ Wetlands 

☒ None 

 
Description / Additional Information: 
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Description of Existing Site Drainage Patterns 

How is storm water runoff conveyed from the site? At a minimum, this description should answer: 
(1) whether existing drainage conveyance is natural or urban; 
(2) Is runoff from offsite conveyed through the site? if yes, quantify all offsite drainage areas, design 
flows, and locations where offsite flows enter the project site, and summarize how such flows are 
conveyed through the site; 
(3)Provide details regarding existing project site drainage conveyance network, including any existing 
storm drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural or 
constructed channels; and 
(4) Identify all discharge locations from the existing project site along with a summary of conveyance 
system size and capacity for each of the discharge locations. Provide summary of the pre-project 
drainage areas and design flows to each of the existing runoff discharge locations. 
 
Describe existing site drainage patterns: 
 

1) The existing drainage conveyance is urban.  
2) Under existing conditions, a small portion of run-on from the Hilton Hotel’s grassy 

landscaped area drains west towards the project property. The offsite run-on 
commingles with onsite flows and either drains into three grate area drains or sheet flows 
directly into the San Diego Bay.  

3) There are three existing storm drains on site and a series of area drains within the project 
footprint. One storm drain line (one 15-inch reinforced concrete pipe (RCP)) discharges 
onsite flows into the San Diego Bay, while the rest of the onsite runoff is drained towards 
the Bay via overland flow.  

4) The majority of onsite runoff sheetflows directly into the San Diego Bay (System 700). A 
small portion of onsite runoff from the south parking lot (Parcel 1) drains southwesterly 
towards a cross gutter on Marina Park Way. These onsite flows commingle with upstream 
offsite flows (from Convention Way and Marina Park Way) before draining into a storm 
drain inlet. This runoff is then conveyed through an existing 15-inch RCP storm drain before 
discharging directly into the San Diego Bay (System 200). Refer to the Existing Condition 
Drainage Map in the Drainage Report (prepared by Project Design Consultants under a 
separate cover, dated December 2016).  
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Description of Proposed Site Development 

Project Description / Proposed Land Use and/or Activities: 
 
The project will entail the construction of two hotels.  The project will also include a public plaza on top 
of a proposed on-grade parking structure. 
 
 
 
 
 
 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, 
courtyards, athletic courts, other impervious features): 
 
 
The impervious features will include buildings, hardscaped plaza, and astro-turf landscaping on the 
event space on the deck of the parking structure. 
 
 
 
 
 
 

List/describe proposed pervious features of the project (e.g., landscape areas): 
 
 
The project will feature landscaped areas, both on the podium and at ground-level. 
 
 
 
 

Does the project include grading and changes to site topography? 

☒ Yes 

☐ No 

 
Description / Additional Information: 
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Description of Proposed Site Drainage Patterns 

 

Does the project include changes to site drainage (e.g., installation of new storm water conveyance 
systems)? 

☒ Yes 

☐ No 
 
If yes, provide details regarding the proposed project site drainage conveyance network, including storm 
drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural or 
constructed channels, and the method for conveying offsite flows through or around the proposed 
project site. Identify all discharge locations from the proposed project site along with a summary of the 
conveyance system size and capacity for each of the discharge locations. Provide a summary of pre- and 
post-project drainage areas and design flows to each of the runoff discharge locations. Reference the 
drainage study for detailed calculations. 
 
Describe proposed site drainage patterns: 
 
For the proposed conditions drainage will remain generally the same as existing conditions, with two 
major changes. The outfall for System 200 will be demolished during the construction of the hotel and 
these drainage areas will be absorbed into System 100. The proposed hotel will be broken up into 
segments for treatment purposes with these pieces then routed into the respective systems after 
treatment as depicted in the DMA exhibit and further demonstrate by the drainage exhibit in the 
Drainage Report prepared by Project Design Consultants. 
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Identify whether any of the following features, activities, and/or pollutant source areas will be present 
(select all that apply): 

☒ On-site storm drain inlets  

☒ Interior floor drains and elevator shaft sump pumps 

☐ Interior parking garages 

☒ Need for future indoor & structural pest control 

☒ Landscape/Outdoor Pesticide Use 

☐ Pools, spas, ponds, decorative fountains, and other water features 

☒ Food service 

☒ Refuse areas 

☐ Industrial processes 

☐ Outdoor storage of equipment or materials 

☐ Vehicle and Equipment Cleaning 

☐ Vehicle/Equipment Repair and Maintenance 

☐ Fuel Dispensing Areas 

☐ Loading Docks 

☐ Fire Sprinkler Test Water 

☐ Miscellaneous Drain or Wash Water 

☒ Plazas, sidewalks, and parking lots 

 
Description / Additional Information: 
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Identification and Narrative of Receiving Water and Pollutants of Concern 

Describe flow path of storm water from the project site discharge location(s), through urban storm 
conveyance systems as applicable, to receiving creeks, rivers, and lagoons as applicable, and ultimate 
discharge to the Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable): 
General trend of surface flows is toward the San Diego Bay. Runoff drains into the Bay via overland flow 
or through storm drain conveyance after runoff is captured by an inlet.  

List any 303(d) impaired water bodies within the path of storm water from the project site to the Pacific 
Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) causing 
impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for the impaired 
water bodies: 

303(d) Impaired Water 
Body Pollutant(s)/Stressor(s) 

TMDLs / WQIP Highest Priority 
Pollutant 

San Diego Bay Organics Organic Compounds (PCBs) 

Switzer Creek (mouth) Organics and pesticides  Organic Compounds (PAHs, PCBs), 
pesticides (Chlordane, Lindane) 

San Diego Bay Shoreline – 
Marriot Marina 

Metals (Copper) Copper 

San Diego Bay Shoreline – 
Switzer Creek 

Pesticides and Organic Compounds  PCBs., PAHs, Chlordane, sediment 
toxicity 

Identification of Project Site Pollutants* 
*Identification of project site pollutants is only required if flow-thru treatment BMPs are 
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate in 
an alternative compliance program unless prior lawful approval to meet earlier PDP requirements is 
demonstrated) 

Identify pollutants expected from the project site based on all proposed use(s) of the site (see BMP 
Design Manual Appendix B.6): 

Pollutant 
Not Applicable to the 

Project Site 
Expected from the 

Project Site 
Also a Receiving Water 

Pollutant of Concern 

Sediment  X  

Nutrients  X  

Heavy Metals  X X 

Organic Compounds  X X 

Trash & Debris  X  

Oxygen Demanding 
Substances  

X  

Oil & Grease  X  

Bacteria & Viruses  X  

Pesticides  X X 
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Hydromodification Management Requirements 

Do hydromodification management requirements apply (see Section 1.6 of the BMP Design Manual)? 

☐ Yes, hydromodification management flow control structural BMPs required. 

☒ No, the project will discharge runoff directly to existing underground storm drains discharging 

directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 

☐ No, the project will discharge runoff directly to conveyance channels whose bed and bank are 
concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed 
embayments, or the Pacific Ocean. 

☐ No, the project will discharge runoff directly to an area identified as appropriate for an 
exemption by the WMAA for the watershed in which the project resides. 

 
Note: No potential critical coarse sediment yield areas have been identified within Port of San Diego 
jurisdiction. Therefore when hydromodification management requirements apply, only the flow control 
requirements apply. 
 
Description / Additional Information (to be provided if a 'No' answer has been selected above): 
 
 
Project discharges directly to San Diego Bay. The DMA exhibit depicts the outfall stormdrains connecting 
to the San Diego Bay. 
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Flow Control for Post-Project Runoff* 
*This Section only required if hydromodification management requirements apply 

List and describe point(s) of compliance (POCs) for flow control for hydromodification management (see 
Section 6.3.1). For each POC, provide a POC identification name or number correlating to the project's 
HMP Exhibit and a receiving channel identification name or number correlating to the project's HMP 
Exhibit. 
 
 
 
 
 
 

Has a geomorphic assessment been performed for the receiving channel(s)? 

☐ No, the low flow threshold is 0.1Q2 (default low flow threshold) 

☐ Yes, the result is the low flow threshold is 0.1Q2 

☐ Yes, the result is the low flow threshold is 0.3Q2 

☐ Yes, the result is the low flow threshold is 0.5Q2 
 
If a geomorphic assessment has been performed, provide title, date, and preparer: 
 
 
 
 
Discussion / Additional Information: (optional) 
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Other Site Requirements and Constraints 

When applicable, list other site requirements or constraints that will influence storm water 
management design, such as zoning requirements including setbacks and open space, or local codes 
governing minimum street width, sidewalk construction, allowable pavement types, and drainage 
requirements. 
 
 
 
 
 
 
 

Optional Additional Information or Continuation of Previous Sections As Needed 

This space provided for additional information or continuation of information from previous sections as 
needed. 
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Source Control BMP Checklist 
for All Development Projects 

(Standard Projects and Priority Development Projects) 

Form I-4 
 

Project Identification 

Project Name: 5th Avenue Landing 

Permit Application Number 

Source Control BMPs 

All development projects must implement source control BMPs SC-1 through SC-6 where applicable and 
feasible. See Chapter 4 and Appendix E of the BMP Design Manual for information to implement source 
control BMPs shown in this checklist. 
 
Answer each category below pursuant to the following. 

 "Yes" means the project will implement the source control BMP as described in Chapter 4 and/or 
Appendix E of the BMP Design Manual. Discussion / justification is not required. 

 "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion / 
justification must be provided. 

 "N/A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project has no outdoor materials storage areas). 
Discussion / justification may be provided. 

Source Control Requirement Applied? 

SC-1 Prevention of Illicit Discharges into the MS4 ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SC-1 not implemented: 
 
 
 

SC-2 Storm Drain Stenciling or Signage ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SC-2 not implemented: 
 
 
 

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On, 
Runoff, and Wind Dispersal 

☒ Yes ☐ No ☐ N/A 

Discussion / justification if SC-3 not implemented: 
 
 
 

SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall, 
Run-On, Runoff, and Wind Dispersal 

☐ Yes ☐ No ☒ N/A 

Discussion / justification if SC-4 not implemented: 
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Source Control Requirement Applied? 

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 
Wind Dispersal 

☒ Yes ☐ No ☐ N/A 

Discussion / justification if SC-5 not implemented: 
 

SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants 
(must answer for each source listed below) 

☒ On-site storm drain inlets  

☒ Interior floor drains and elevator shaft sump pumps 

☐ Interior parking garages 

☒ Need for future indoor & structural pest control 

☒ Landscape/Outdoor Pesticide Use 

☐ Pools, spas, ponds, decorative fountains, and other water features 

☒ Food service 

☒ Refuse areas 

☐ Industrial processes 

☒ Outdoor storage of equipment or materials 

☐ Vehicle and Equipment Cleaning 

☐ Vehicle/Equipment Repair and Maintenance 

☐ Fuel Dispensing Areas 

☐ Loading Docks 

☒ Fire Sprinkler Test Water 

☐Miscellaneous Drain or Wash Water 

☒ Plazas, sidewalks, and parking lots 

 

 
 

☒ Yes 

☒ Yes 

☐ Yes 

☒ Yes 

☒ Yes 

☐ Yes 

☒ Yes 

☒ Yes 

☐ Yes 

☒ Yes 

☐ Yes 

☐ Yes 

☐ Yes 

☐ Yes 

☒ Yes 

☐ Yes 

☒ Yes 

 
 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

☐ No 

 
 

☐ N/A 

☐ N/A 

☒ N/A 

☐ N/A 

☐ N/A 

☐ N/A 

☒ N/A 

☐ N/A 

☐ N/A 

☐ N/A 

☒ N/A 

☒ N/A 

☒ N/A 

☒ N/A 

☐ N/A 

☒ N/A 

☒ N/A 

Discussion / justification if SC-6 not implemented. Clearly identify which sources of runoff pollutants are 
discussed. Justification must be provided for all "No" answers shown above. 
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(Standard Projects and Priority Development Projects) 

Form I-5 
 

Project Identification 

Project Name: 5th Avenue Landing 

Permit Application Number 

Site Design BMPs 

All development projects must implement site design BMPs SD-1 through SD-8 where applicable and 
feasible. See Chapter 4 and Appendix E of the BMP Design Manual for information to implement site 
design BMPs shown in this checklist. 
 
Answer each category below pursuant to the following. 

 "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or 
Appendix E of the BMP Design Manual. Discussion / justification is not required. 

 "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion / 
justification must be provided. 

 "N/A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project site has no existing natural areas to conserve). 
Discussion / justification may be provided. 

Site Design Requirement Applied? 

SD-1 Maintain Natural Drainage Pathways and Hydrologic Features ☐ Yes ☐ No ☒ N/A 

Discussion / justification if SD-1 not implemented: 
 
No existing natural drainage pathways to conserve. 
 

SD-2 Conserve Natural Areas, Soils, and Vegetation ☐ Yes ☐ No ☒ N/A 

Discussion / justification if SD-2 not implemented: 
 
No existing natural areas to conserve. 
 

SD-3 Minimize Impervious Area ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SD-3 not implemented: 
 
Site will include significant landscaped areas. 
 
 

SD-4 Minimize Soil Compaction ☐ Yes ☐ No ☒ N/A 

Discussion / justification if SD-4 not implemented: 
 
Site is ultra-urban and adjacent to the San Diego Bay therefore site must be properly compacted. 
 

SD-5 Impervious Area Dispersion ☒ Yes ☐ No ☐ N/A 
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Discussion / justification if SD-5 not implemented: 
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Form I-5 Page 2 of 2 

Site Design Requirement Applied? 

SD-6 Runoff Collection ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SD-6 not implemented: 
 
Treatment BMPs and landscaping are dispersed throughout the site to minimize overland travel time. 
 
 

SD-7 Landscaping with Native or Drought Tolerant Species ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SD-7 not implemented: 
 
 
 

SD-8 Harvesting and Using Precipitation ☐ Yes ☒ No ☐ N/A 

Discussion / justification if SD-8 not implemented: 
 
Based on harvest and reuse feasibility study calculations, harvest and use of precipitation is not feasible. 
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Summary of PDP Structural BMPs 
Form I-6 (PDPs) 

 

Project Identification 

Project Name: 5th Avenue Landing 

Permit Application Number 

PDP Structural BMPs 

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the Port 
BMP Design Manual). Selection of PDP structural BMPs for storm water pollutant control must be based 
on the selection process described in Chapter 5. PDPs subject to hydromodification management 
requirements must also implement structural BMPs for flow control for hydromodification management 
(see Chapter 6 of the BMP Design Manual). Both storm water pollutant control and flow control for 
hydromodification management can be achieved within the same structural BMP(s). 
 
PDP structural BMPs must be verified by the local jurisdiction at the completion of construction. This 
may include requiring the project applicant or project applicant’s  representative and engineer of record 
to certify construction of the structural BMPs (see Section 1.12 of the BMP Design Manual). PDP 
structural BMPs must be maintained in perpetuity and the local jurisdiction is required to confirm the 
maintenance (see Section 7 of the BMP Design Manual). 
 
Use this form to provide narrative description of the general strategy for structural BMP implementation 
at the project site in the box below. Then complete the PDP structural BMP summary information sheet 
(page 3 of this form) for each structural BMP within the project (copy the BMP summary information 
page as many times as needed to provide summary information for each individual structural BMP). 
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Describe the general strategy for structural BMP implementation at the site. This information must 
describe how the steps for selecting and designing storm water pollutant control BMPs presented in 
Section 5.1 of the BMP Design Manual were followed, and the results (type of BMPs selected). For 
projects requiring hydromodification flow control BMPs, indicate whether pollutant control and flow 
control BMPs are integrated or separate. 

 

The site is in a no infiltration conditions given the adjacency to the Bay, depth of groundwater, and the 
need to maintain the integrity of the foundation and bulk head. The project will attempt to retain as 
much runoff as possible within the green roof and the significant amount of landscaping along the plaza. 
In order to ensure maximal area is retained for public space in the plaza and the hotels, Modular 
Wetland proprietary biofiltration units will be utilized to ensure proper treatment 

 

 

 

 

 

 

 

 

 

(Continue on page 2 as necessary.) 
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Form I-6 Page 2 of 7 (Copy as many as needed) 

Structural BMP Summary Information 
(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. 100 

Construction Plan Sheet No. 

Type of structural BMP: 

☐ Retention by harvest and use (HU-1) 

☐ Retention by infiltration basin (INF-1) 

☐ Retention by bioretention (INF-2) 

☐ Retention by permeable pavement (INF-3) 

☐ Partial retention by biofiltration with partial retention (PR-1) 

☐ Biofiltration (BF-1) 

☐ Biofiltration with Nutrient Sensitive Media Design (BF-2) 

☒ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 

☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 
BMP type/description in discussion section below) 

☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 
biofiltration BMP (provide BMP type/description and indicate which onsite retention or biofiltration 
BMP it serves in discussion section below) 

☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

☐ Detention pond or vault for hydromodification management 

☐ Other (describe in discussion section below) 
 

Purpose: 

☐ Pollutant control only 

☐ Hydromodification control only 

☐ Combined pollutant control and hydromodification control 

☐ Pre-treatment/forebay for another structural BMP 

☐ Other (describe in discussion section below) 
 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification forms 

Project Design Conultants 

Who will be the final owner of this BMP? 
 

5th Ave Landing LLC 

Who will maintain this BMP into perpetuity? 
 

5th Ave Landing LLC 

What is the funding mechanism for maintenance? 
 

Revenue from Project 
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Form I-6 Page 3 of 7 (Copy as many as needed) 

Structural BMP Summary Information 
(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. 300 

Construction Plan Sheet No. 

Type of structural BMP: 

☐ Retention by harvest and use (HU-1) 

☐ Retention by infiltration basin (INF-1) 

☐ Retention by bioretention (INF-2) 

☐ Retention by permeable pavement (INF-3) 

☐ Partial retention by biofiltration with partial retention (PR-1) 

☐ Biofiltration (BF-1) 

☐ Biofiltration with Nutrient Sensitive Media Design (BF-2) 

☒ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 

☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 
BMP type/description in discussion section below) 

☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 
biofiltration BMP (provide BMP type/description and indicate which onsite retention or biofiltration 
BMP it serves in discussion section below) 

☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

☐ Detention pond or vault for hydromodification management 

☐ Other (describe in discussion section below) 
 

Purpose: 

☐ Pollutant control only 

☐ Hydromodification control only 

☐ Combined pollutant control and hydromodification control 

☐ Pre-treatment/forebay for another structural BMP 

☐ Other (describe in discussion section below) 
 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification forms 

Project Design Conultants 

Who will be the final owner of this BMP? 
 

5th Ave Landing LLC 

Who will maintain this BMP into perpetuity? 
 

5th Ave Landing LLC 

What is the funding mechanism for maintenance? 
 

Revenue from Project 
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Form I-6 Page 4 of 7 (Copy as many as needed) 

Structural BMP Summary Information 
(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. 400 

Construction Plan Sheet No. 

Type of structural BMP: 

☐ Retention by harvest and use (HU-1) 

☐ Retention by infiltration basin (INF-1) 

☐ Retention by bioretention (INF-2) 

☐ Retention by permeable pavement (INF-3) 

☐ Partial retention by biofiltration with partial retention (PR-1) 

☐ Biofiltration (BF-1) 

☐ Biofiltration with Nutrient Sensitive Media Design (BF-2) 

☒ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 

☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 
BMP type/description in discussion section below) 

☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 
biofiltration BMP (provide BMP type/description and indicate which onsite retention or biofiltration 
BMP it serves in discussion section below) 

☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

☐ Detention pond or vault for hydromodification management 

☐ Other (describe in discussion section below) 
 

Purpose: 

☐ Pollutant control only 

☐ Hydromodification control only 

☐ Combined pollutant control and hydromodification control 

☐ Pre-treatment/forebay for another structural BMP 

☐ Other (describe in discussion section below) 
 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification forms 

Project Design Conultants 

Who will be the final owner of this BMP? 
 

5th Ave Landing LLC 

Who will maintain this BMP into perpetuity? 
 

5th Ave Landing LLC 

What is the funding mechanism for maintenance? 
 

Revenue from Project 
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Form I-6 Page 6 of 7 (Copy as many as needed) 

Structural BMP Summary Information 
(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. 500 

Construction Plan Sheet No. 

Type of structural BMP: 

☐ Retention by harvest and use (HU-1) 

☐ Retention by infiltration basin (INF-1) 

☐ Retention by bioretention (INF-2) 

☐ Retention by permeable pavement (INF-3) 

☐ Partial retention by biofiltration with partial retention (PR-1) 

☐ Biofiltration (BF-1) 

☐ Biofiltration with Nutrient Sensitive Media Design (BF-2) 

☒ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 

☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 
BMP type/description in discussion section below) 

☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 
biofiltration BMP (provide BMP type/description and indicate which onsite retention or biofiltration 
BMP it serves in discussion section below) 

☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

☐ Detention pond or vault for hydromodification management 

☐ Other (describe in discussion section below) 
 

Purpose: 

☐ Pollutant control only 

☐ Hydromodification control only 

☐ Combined pollutant control and hydromodification control 

☐ Pre-treatment/forebay for another structural BMP 

☐ Other (describe in discussion section below) 
 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification forms 

Project Design Conultants 

Who will be the final owner of this BMP? 
 

5th Ave Landing LLC 

Who will maintain this BMP into perpetuity? 
 

5th Ave Landing LLC 

What is the funding mechanism for maintenance? 
 

Revenue from Project 
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Form I-6 Page 7 of 7 (Copy as many as needed) 

Structural BMP Summary Information 
(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. 600 

Construction Plan Sheet No. 

Type of structural BMP: 

☐ Retention by harvest and use (HU-1) 

☐ Retention by infiltration basin (INF-1) 

☐ Retention by bioretention (INF-2) 

☐ Retention by permeable pavement (INF-3) 

☐ Partial retention by biofiltration with partial retention (PR-1) 

☐ Biofiltration (BF-1) 

☐ Biofiltration with Nutrient Sensitive Media Design (BF-2) 

☒ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 

☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 
BMP type/description in discussion section below) 

☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 
biofiltration BMP (provide BMP type/description and indicate which onsite retention or biofiltration 
BMP it serves in discussion section below) 

☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

☐ Detention pond or vault for hydromodification management 

☐ Other (describe in discussion section below) 
 

Purpose: 

☐ Pollutant control only 

☐ Hydromodification control only 

☐ Combined pollutant control and hydromodification control 

☐ Pre-treatment/forebay for another structural BMP 

☐ Other (describe in discussion section below) 
 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification forms 

Project Design Conultants 

Who will be the final owner of this BMP? 
 

5th Ave Landing LLC 

Who will maintain this BMP into perpetuity? 
 

5th Ave Landing LLC 

What is the funding mechanism for maintenance? 
 

Revenue from Project 
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ATTACHMENT 1 
BACKUP FOR PDP POLLUTANT CONTROL BMPS 

 
This is the cover sheet for Attachment 1. 

 
Indicate which Items are Included behind this cover sheet: 

 

 Attachment 
Sequence 

Contents Checklist 

REQUIRED Attachment 1a 

DMA Exhibit 
 
See DMA Exhibit Checklist on the 
back of this Attachment cover 
sheet. 
 

☒ Included 

 
 

REQUIRED 
 
 

Attachment 1b 

Tabular Summary* of DMAs 
Showing DMA ID matching DMA 
Exhibit, DMA Area, and DMA Type 
 
*Provide table in this Attachment 
OR on DMA Exhibit in Attachment 
1a 
 

☒ Included on DMA Exhibit in 

Attachment 1a 

☐ Included as Attachment 1b, 
separate from DMA Exhibit 

 

REQUIRED 
(unless the entire 
project will use 

infiltration BMPs) 

Attachment 1c 

Form I-7, Harvest and Use 
Feasibility Screening Checklist  
 
Refer to Appendix B.3-1 of the BMP 
Design Manual to complete Form I-
7. 
 

☒ Included 

☐ Not included because the 
entire project will use 
infiltration BMPs 

 

REQUIRED 
(unless the project will 

use harvest and use 
BMPs) 

Attachment 1d 

Form I-8, Categorization of 
Infiltration Feasibility Condition  
 
Refer to Appendices C and D of the 
BMP Design Manual to complete 
Form I-8. 
 

☐ Included 

☒ Not included because the 

entire project will use harvest 
and use BMPs 

 

REQUIRED Attachment 1e 

Pollutant Control BMP Design 
Worksheets / Calculations  
 
Refer to Appendices B and E of the 
BMP Design Manual for structural 
pollutant control BMP design 
guidelines 
 

☒ Included 

 

 

cbell
Text Box

cbell
Text Box
Not included, geotech study has not been performed at this preliminary stage yet

cbell
Rectangle
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Use this checklist to ensure the required information has been included on the DMA Exhibit: 
 
The DMA Exhibit must identify: 
 

☐ Entire property included on one map (use key map if multi-sheets) 

☐ BMP Sheet which includes the following (BMP type, size, dimensions for location, cross section and 
elevation detail); global positioning system coordinates of property 

☐ Drainage areas and direction of flow 

☐ Storm drain system(s) 

☐ Nearby water bodies and municipal storm drain inlets 

☐ Location and details of storm water conveyance systems (ditches, inlets, outlets, storm drains, 
overflow structures, etc.) 

☐ Location of existing and proposed storm water controls 

☐ Location of “impervious” areas – paved areas, buildings, covered areas 

☐ Locations where materials would be directly exposed to storm water 

☐ Location of building and activity areas (e.g., fueling islands, garages, waste container area, wash 
racks, hazardous material storage areas, etc.) 

☐ Areas of potential soil erosion (including areas downstream of the project) 

☐ Location of existing drinking water wells 

☐ Location of existing vegetation to be preserved 

☐ Location of LID landscaping features, site design BMPs 

☐ Underlying hydrologic soil group 

☐ Approximate depth to groundwater 

☐ Existing natural hydrologic features ( watercourses, seeps, springs, wetlands) 

☐ Existing topography and impervious areas 

☐ Existing and proposed site drainage network and connections to drainage offsite 

☐ Proposed demolition 

☐ Proposed grading 

☐ Proposed impervious features 

☐ Proposed design features and surface treatments used to minimize imperviousness 

☐ Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square footage 
or acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating) 

☐ Potential pollutant source areas and corresponding required source controls (see BMP Design 
Manual Chapter 4 and Appendix E.1) 

☐ Structural BMPs (identify location, type of BMP, and size/detail) 
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5th Avenue Landing Toilet & Urinal Flushing - Harvest and Reuse Feasibility Calculations

Commercial & Office Area (SF) Area (AC) Assumed persons/AC
1

Total users

Parcel A - Hotel 796336 18.28 43.7 798.9

Parcel B - Low Cost Hotel 72777 1.67 43.7 73.0

Total 869113 19.95 871.9

Notes: 1) Based on City of San Diego Sewer Design Guide, Feb 2013, Table 1-1

Toilet and Urinal Flushing 36-hour demand:

Category: Vol/36hour period

Commercial/Hotel 1224 CF (Per Table B.3-1 per capita usage rates)

Design Capture Volume, DCV

A= 5.07 AC

Pervious Area= 0.57 AC

Impervious Area= 4.45 AC

Composite C= 0.80

85th Percentile Depth= 0.51 in

DCV= 0.17 AF

DCV= 7520 CF

0.25 * DCV= 1880.0 CF

% Demand/DCV= 16.3%

RESULTS:

Is 36 hour demand > DCV? No

Is 36 hour demand > 0.25*DCV? No

Discussion/Summary of Feasibility: 

Although the above numerical analysis indicated that indoor stormwater reuse would be potentially 

feasible, based on further analysis, this is not allowable per the County Department of Health regulations.  

They currently do not allow or permit indoor water reuse.  Therefore, the final harvest and reuse 

calculations (on the next page) eliminated the indoor water reuse component and only evaluated 

feasibility based on the outdoor water reuse feasibility.
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5th Ave Landing Modular Wetland Sizing Calculations

DMA-ID A (sf)
Impervious 

(sf)
%IMP C 1.5 x Q (cfs) MWS Qdesign MWS Model

100 36,155        31,799          88% 0.80 0.200 0.206 MWS-L-4-17

300 32,234        25,700          80% 0.74 0.164 0.175 MWS-L-4-15

400 31,799        29,185          92% 0.83 0.183 0.206 MWS-L-4-17

500 38,768        30,056          78% 0.72 0.192 0.206 MWS-L-4-17

600 28,750        28,750          100% 0.90 0.178 0.206 MWS-L-4-17
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ATTACHMENT 2 
BACKUP FOR PDP HYDROMODIFICATION CONTROL MEASURES 

 
This is the cover sheet for Attachment 2. 

 

☐ Mark this box if this attachment is empty because the project is exempt from PDP 
hydromodification management requirements. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 
Sequence 

Contents Checklist 

Attachment 2a Hydromodification Management Exhibit 
(Required) 
 
 

☐ Included 
 
See Hydromodification Management 
Exhibit Checklist on the back of this 
Attachment cover sheet. 

Attachment 2b Management of Critical Coarse Sediment 
Yield Areas (Section 6.2 of the BMP 
Design Manual) 

Not Applicable 
No Potential Critical Coarse Sediment 
Yield Areas have been identified within 
Port of San Diego jurisdiction 
 

Attachment 2c Geomorphic Assessment of Receiving 
Channels (Optional) 
See Section 6.3.4 of the BMP Design 
Manual. 

☐ Not performed 

☐ Included 

☐ Submitted as separate stand-alone 
document 

 

Attachment 2d Flow Control Facility Design, including 
Structural BMP Drawdown Calculations 
and Overflow Design Summary 
(Required) 
See Chapter 6 and Appendix G of the 
BMP Design Manual 

☐ Included 

☐ Submitted as separate stand-alone 
document 

 

Attachment 2e Vector Control Plan (Required when 
structural BMPs will not drain in 96 
hours) 

☐ Included 

☐ Not required because BMPs will 
drain in less than 96 hours 
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Use this checklist to ensure the required information has been included on the Hydromodification 
Management Exhibit: 

 
The Hydromodification Management Exhibit must identify: 
 

☐ Underlying hydrologic soil group 

☐ Approximate depth to groundwater 

☐ Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 

☐ Existing topography 

☐ Existing and proposed site drainage network and connections to drainage offsite 

☐ Proposed grading 

☐ Proposed impervious features 

☐ Proposed design features and surface treatments used to minimize imperviousness 

☐ Point(s) of Compliance (POC) for Hydromodification Management 

☐ Existing and proposed drainage boundary and drainage area to each POC (when necessary, create 
separate exhibits for pre-development and post-project conditions) 

☐ Structural BMPs for hydromodification management (identify location, type of BMP, and size/detail) 
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ATTACHMENT 3 
Structural BMP Maintenance Information 

 
This is the cover sheet for Attachment 3. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 
Sequence 

Contents Checklist 

Attachment 3a Structural BMP Maintenance Information 
 

☐ Included 
 
See Structural BMP Maintenance 
Information Checklist on the back of this 
Attachment cover sheet. 
 
 

Attachment 3b Port of San Diego O&M Agreement 
(when applicable) 

☐ Included 

☐ Not Applicable 
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Use this checklist to ensure the required information has been included in the Structural BMP 
Maintenance Information Attachment: 

 
Attachment 3a must identify: 
 

☐ Designated responsible party to manage the storm water BMP(s) 

☐ Any necessary employee training and duties 

☐ When applicable, necessary special training or certification requirements for inspection and 
maintenance personnel such as confined space entry or hazardous waste management 

☐ Operating schedule 

☐ Maintenance frequency 

☐ Specific maintenance indicators and actions for proposed structural BMP(s). This shall be based on 
Section 7.7 of the BMP Design Manual and enhanced to reflect actual proposed components of the 
structural BMP(s) 

☐ How to access the structural BMP(s) to inspect and perform maintenance 

☐ Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt posts, or 
other features that allow the inspector to view necessary components of the structural BMP and 
compare to maintenance thresholds) 

☐ Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

☐ Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of reference 
(e.g., level of accumulated materials that triggers removal of the materials, to be identified based on 
viewing marks on silt posts or measured with a survey rod with respect to a fixed benchmark within the 
BMP) 

☐ Recommended equipment to perform maintenance 

☐ Copies of resource agency permits (when applicable) 
 
The Port’s O&M Template shall be used to fulfill the O&M planning requirement. The O&M Plan 
preparer is responsible to ensure all required elements listed above are included. 
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ATTACHMENT 4 
Copy of Plan Sheets Showing Permanent Storm Water BMPs 

 
This is the cover sheet for Attachment 4. 

 
Use this checklist to ensure the required information has been included on the plans: 

 
The plans must identify: 
 

☐ Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs 

☐ The grading and drainage design shown on the plans must be consistent with the delineation of 
DMAs shown on the DMA exhibit 

☐ Details and specifications for construction of structural BMP(s) 

☐ Signage indicating the location and boundary of structural BMP(s) 

☐ How to access the structural BMP(s) to inspect and perform maintenance 

☐ Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt posts, or 
other features that allow the inspector to view necessary components of the structural BMP and 
compare to maintenance thresholds) 

☐ Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

☐ Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of reference 
(e.g., level of accumulated materials that triggers removal of the materials, to be identified based on 
viewing marks on silt posts or measured with a survey rod with respect to a fixed benchmark within the 
BMP) 

☐ Recommended equipment to perform maintenance 

☐ When applicable, necessary special training or certification requirements for inspection and 
maintenance personnel such as confined space entry or hazardous waste management 

☐ Include landscaping plan sheets showing vegetation requirements for vegetated structural BMP(s) 

☐ All BMPs must be fully dimensioned on the plans 

☐ When proprietary BMPs are used, site-specific cross section with outflow, inflow, and model 
number shall be provided. Photocopies of general brochures are not acceptable. 
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Page intentionally blank 
 
 
  



Port of San Diego 
PDP SWQMP 

5th Avenue Landing 

 

Port of San Diego PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: December 22, 2016 

ATTACHMENT 5 
Project Closeout Documentation 

 
This is the cover sheet for Attachment 5. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 
Sequence 

Contents Checklist 

Attachment 5a Copy of Review and Acceptance of SWQMP from 
Adjacent Jurisdiction (When Applicable*) 
 
*Required for projects along jurisdictional 
boundaries when portions of the project are 
within other jurisdiction 
 

☐ Not Applicable 

☐ Pending 

☐ Included 

 
 

Attachment 5b SWQMP Changes During Construction 
 
See SWQMP Construction Change Documentation 
Checklist on the back of this cover sheet for 
required documentation 

☐ Not Applicable 

☐ Included 

 
 

Attachment 5c Port of San Diego Verification Closeout Form ☐ Blank Form Included 

(Construction not complete) 
 

☐ Completed and Signed 
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Use this checklist to ensure the required information is provided for construction change 
documentation: 

 
When applicable, Attachment 5b must: 
 

☐ Describe the construction change 

☐ Describe the impact to the storm water management design 

☐ Describe how the project will maintain compliance with storm water requirements 

☐ Provide a revised DMA map 
 
 





Appendix I-2 
Preliminary Drainage Report 





 

 

 

 

 

 

PRELIMINARY DRAINAGE REPORT 

5TH AVENUE LANDING - EIR 
City of San Diego, CA 

December 22, 2016  

 
 

APN #: 760-017-38-00, 760-017-39-00 

Project Address: 111 West Harbor Drive, San Diego, CA 

 

Prepared For: 

 

 

Fifth Avenue Landing, LLC 
225 Broadway, Suite 1600 

San Diego, CA 92101 

 

Prepared By: 

 
PDC Job No. 4263 

 

 

 

 

 

 Prepared by: C. Pack, P.E. & C. Bell, EIT 

Under the supervision of: 

 

 

________________________________ 

Debby Reece, PE    RCE 56148 

Registration Expires   12/31/16 



  

 

TABLE OF CONTENTS 

 

1. INTRODUCTION .................................................................................................................. 1 

2. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS .......... 3 

2.1 Existing Drainage Patterns .............................................................................................. 3 

2.2 Proposed Drainage Improvements .................................................................................. 5 

3. HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS ...................................... 5 

3.1 Hydrology Criteria .......................................................................................................... 5 

3.2 Hydrologic Methodology ................................................................................................ 6 

3.3 Hydrology Results and Recommendations ..................................................................... 7 

4.  CONCLUSION ....................................................................................................................... 8 

 

TABLES 

Table 1: Hydrology Criteria ............................................................................................................ 6 

 

 APPENDICES  

1 Supplemental Information (IDF Curve, Runoff Coefficients, and FIRM 

Panel) 

 

2 Preliminary Rational Method Calculations  

3 Reduced Scale Copies of Select Storm Drain As-builts  

4 Drainage Exhibits 

 A – Existing Conditions Hydrology Map 

 B – Proposed Conditions Hydrology Map 



 

1 

P:\4263\Engr\Reports\Drainage\4263 Drainage.doc  

 

1. INTRODUCTION 

This drainage report has been prepared in support of the storm drain improvements associated 

with the proposed 5th Avenue Landing redevelopment project (Project).  The project involves the 

redevelopment of approximately 5.07 acres of port tidelands consisting of a 43-story hotel, a 6-

story low cost hotel, a 4-story indoor plaza, outdoor plaza, public improvements, and one level of 

at grade parking. The project is located in the Marina District City of Downtown San Diego. The 

project is not subject to the Clean Water Act (CWA) Sections 401 and 404 as there will be no fill 

or dredging discharged into an aquatic environment since the project is located in urban land. 

This redevelopment will replace the existing parking lots, one-level buildings (2), and 

landscaped areas that are located southwest of Convention Way, east of Marina Park Way, 

southwest of the existing Hilton Bayfront Hotel, and northeast of the San Diego Bay. Refer to the 

Vicinity Map below: Figure 1 for the Project location.  

 

Figure 1: Vicinity Map 
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The existing site development consists of asphalt parking lots, concrete pathways, landscaped 

areas, a public washroom facility, and a one-story commercial building for a security staffing 

business.  

Presently the existing project runoff drains towards the San Diego Bay via overland flow or 

through an existing underground storm drain system. Refer to the Storm Water Quality 

Management Plan (SWQMP) prepared by Project Design Consultants for the proposed pollutant 

treatment BMPs. A portion of the site is located within a Special Flood Hazard Area or a FEMA 

flood area per FIRM panel 06073C1885G.  Refer to the FIRMette in Appendix 1, which shows 

the Project site in relation to the nearest FEMA floodplain.  The project will need to address both 

City and FEMA requirements in order to address the encroachment into the Special Flood 

Hazard Area. 
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2. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS 

The following sections provide descriptions of the existing and proposed drainage patterns and 

improvements for the project.   

2.1 Existing Drainage Patterns 

Under existing conditions, on-site drainage facilities consist of several underground storm drain 

systems. Only one of the systems (a 15-inch SD) discharges onsite drainage from a portion of 

Parcel 1’s parking area. This area drains southwesterly towards a cross gutter on Marina Park 

Way which commingles with offsite flows before being intercepted in an inlet tied to the existing 

15-inch storm drain line. This 15-inch storm drain heads easterly (approximately 172’) and has 

an outfall (System 200) directly into the San Diego Bay where onsite and offsite flows are 

discharged. The rest of the project site (System 700) drains as overland flow into the Bay. Refer 

to the Existing Drainage Exhibit in Appendix 4. All other systems (100, 300-600) indicated in 

the exhibit have a description below:  

System 100: System 100 represents the portion of the project that drains to the 48-inch RCP per 

Drawing 1977-L located near the northwest corner of the Phase II Convention Center building.  

Note that with the Phase II expansion per Drawing 27750-108-D, a 48-inch and a 63-inch RCP 

were abandoned underneath the building.  However, the portion of the 48-inch pipe downstream 

of the building footprint (including the outfall) is still operational. Per the information provided 

by the mechanical engineer for the previous convention center expansion, a portion of the 

existing northwest corner of the roof from the Phase II expansion drains into the downstream 

portion of the 48-inch RCP. It is unknown whether any of the roof drainage from the Phase I 

building or podium structure surrounding the Phase I building drains into this 48-inch line under 

existing conditions, so it was assumed that no other connection exists and that the only drainage 

into the pipe under existing conditions is from Phase II.   
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System 300:  System 300 represents the outfall of the 63-inch RCP storm drain built per Drawing 

20344-5-D.  The portion of this storm drain within the Phase II building footprint has been 

abandoned.  No information could be found showing any connection to this system downstream 

of the building so it is assumed that no drainage collects in this pipe in the existing condition.  

This pipe is much deeper than the nearby 48-inch pipe.  In fact, the outlet elevation is so low that 

the soffit is below mean sea level.    

System 400: System 400 represents the area that drains into the box culvert built per the Phase II 

expansion (Drawing 27750-108-D).  The box culvert alignment is actually underneath the Phase 

II expansion building footprint and outlets to the Bay in a perpendicular fashion.  Per the City of 

San Diego as-built drawing, the 100-year peak flow from this system is 335.2 cfs.  The system 

collects a significant amount of runoff from areas north of the Harbor Drive/5th Avenue 

intersection.   

System 500: System 500 represents the outfall of the 30-inch RCP storm drain built per Drawing 

11556-22-D.  The main portion of this storm drain was abandoned during the Phase II expansion.  

It is assumed that currently there are no storm drain connections into the pipe. 

System 600: System 600 represents the area that drains into the 30-inch Park Boulevard storm 

drain and outlets to the Bay.  The existing storm drain parallels the existing alignment of Park 

Boulevard and includes several small laterals.  The two largest drainage systems that tie into the 

existing 30-inch storm drain near the Convention Center include the storm drain in Gull Street 

(which collects runoff from the parking structure and portions of the Hilton), and the 24-inch 

HDPE pipe per Drawing 33970-12-D (which collects runoff from portions of the Hilton and the 

surrounding park areas adjacent to the Bay).  The 24-inch HDPE runs parallel to the seawall and 

drains into the 30-inch pipe approximately 57 feet upstream of the Bay outfall.  The 24-inch 

drains into a CDS unit and then into two RCBs in series with a 6-inch orifice regulating the 

outflow.  The Hilton Drainage Report, prepared by Flores Lund Consultants dated August 2006, 

was reviewed for further information. However, no detention calculations were provided in the 
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report for the RCBs.  Given the small volume provided in the RCB basins and the relative short 

distance to the Bay, it is assumed that, if required for the proposed site plans (due to conflicts 

with proposed utilities), these basins may be relocated or eliminated. 

2.2 Proposed Drainage Improvements 

The overall proposed drainage strategy includes draining the proposed roof drains toward the 

inland side of the building. The roof drainage will tie into the existing storm drains via new 

proposed storm drain connections and laterals.  For the proposed conditions, drainage will 

remain generally the same with two major changes. The outfall for System 200 will be 

demolished during the construction of the hotel and these drainage areas will be re-routed into 

the System 100 storm drain. The proposed hotel will be broken up into segments for treatment 

purposes with these portions then routed into the respective systems after treatment as depicted 

in the proposed drainage conditions map in Appendix 4. 

For all of the existing storm drains (except the existing 15-inch that will be removed), the hotel 

and parking lot development will be built on top of the existing storm drains that cross the site.  

This is consistent with the approach that was used for the Phase II Convention Center expansion.  

The building foundations will be designed to accommodate leaving the existing storm drains in 

place.  The 5’x10’ RCB (System 400) will be underneath the proposed at-grade parking 

structure, which can be designed to accommodate additional access manholes if necessary. 

3. HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS 

3.1 Hydrology Criteria  

Table 1 summarizes the hydrology assumptions and criteria used for the hydrologic modeling. 
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Table 1: Hydrology Criteria 

Existing and Proposed Hydrology: 100-year storm frequency 

Soil Type: City of San Diego Drainage Manual requires the use of 

Hydrologic Soil Group D for peak flow calculations.  

Actual Soil Group per NRCS Web Soil Survey is undefined 

since it is undocumented Urban Land. 

Land Use / Runoff Coefficients: Assigned based on assumed percent imperviousness of each 

sub-area.  For detailed information, see Rational Method 

calculations. 

Rainfall intensity: Based on intensity duration frequency relationships  

presented in the 1984 City of San Diego Drainage Design 

Manual 

 

3.2 Hydrologic Methodology 

The Rational Method was used to determine the peak discharge flows for the evaluation of the 

storm drain improvements. The drainage basins were delineated using available topography and 

as-built information, information from the other consultants in the project team, as well as 

observations from a field visit to the project area.  Due to the inherent uncertainty of some of the 

drainage area delineations, the drainage basin delineations will be reviewed and edited as 

necessary as the design progresses.  Therefore, the analysis included herein is very preliminary 

and is subject to change. For example, no grading scheme or roof drainage plans have been 

developed for the proposed condition of the project to date.  Therefore, the proposed condition 

evaluated in this report was developed using assumptions of where the drainage divides would 

occur and where the roof drain point of connections will be.  The mechanical engineer will 

design the roof connections for the building as the building design progresses and the drainage 

analysis will be revised to match the proposed storm drain layout. 

For this preliminary EIR stage of the project, no routing calculations with the Rational Method 

were performed since it is likely that the site drainage areas will shift and be re-routed as the 
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design progresses.  Therefore, the intensity corresponding to a minimum 5-minute time of 

concentration was used for the analysis.  This is the most conservative estimate possible.  The 

goal of the Project hydrologic analysis was to: 

• Determine relative difference in peak flows for the existing and proposed condition for 

each outfall.  

• Verify that the Project will not adversely impact the existing storm drain improvements, 

and determine alternatives for the proposed condition design.  

3.3 Hydrology Results and Recommendations 

Refer to Exhibit A for the Existing Condition Hydrology Map and Exhibit B for the Proposed 

Condition Hydrology Map.  The exhibits show the overall drainage areas that were assumed for 

each outfall.  Appendix 2 contains the summary table for the preliminary Rational Method 

Hydrology calculations for existing and proposed conditions.  Based on the table of results, the 

total peak flow from the proposed project is expected to be similar to existing conditions.  The 

proposed green roof and other site landscaping will add additional landscaping to reduce the 

percentage of rainfall that becomes runoff. 

Since the project has a large number of outfalls and the proposed roof drainage will likely need 

to tie into several different outfalls, pipe capacity calculations for each pipe system are more 

critical to the analysis of project impacts than the overall peak flow. During previous 

investigations of the pipe capacities during the work associated with the Convention Center 

Phase III EIR, PDC did not find any existing storm drains that were significantly under capacity 

in the Fifth Avenue Landing project area.  Because the site has several existing storm drains to 

drain to, there is flexibility for the project for the proposed storm drain design.  
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4.  CONCLUSION 

This drainage report has been prepared in support of the planning-level EIR for the Fifth Avenue 

Landing project.  The purpose of this report is to provide peak discharges for use in evaluating 

the storm drain systems for the project and to verify that the project will not cause drainage-

related impacts that cannot be mitigated.  Because the site is already developed, the post-project 

drainage conditions are similar to the existing condition drainage conditions.   



 

 

 

APPENDIX 1 

 

Supplemental Information (IDF Curve,  

Runoff Coefficients, and FIRM Panel) 



TABLE 2

RUNOFF COEFFICIENTS (RATIONAL METHOD)

DEVELOPED AREAS (URBAN)

Single Family

Coefficientl C
Soil Type 1)

D

.55

Land Use

Residential:

Multi-Units .70

Mobile Homes .65

Rural (lots greater than 1/2 acre) .45

Com mercial (2)
8096 Impervious .85

Indus trial (2)

9096 Impervious .95

NOTES:

(1) Type D soil to be used for all areas.

(2) Where actual conditions deviate significantly from the tabulated
imperviousness values of 8096 or 9096, the values given for coefficient C,
may be revised by multiplying 8096 or 9096 by the ratio of actual
imperviousness to the tabulated imperviousness. However, in no case shall
the final coefficient be less than 0.50. For example: Consider commercial
property on D soil.

Actual imperviousness = 5096

Tabulated imperviousness = 8096

Revised C =
50
80 x 0.85 =

0.53

"

82





LeonoraP
Polygon

LeonoraP
Callout
PROJECT AREA
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Preliminary Rational Method Calculations 





Conceptual Rational Method Calculations

PRELIMINARY PEAK RUNOFF CALCULATIONS FOR 5th AVENUE LANDING
Rational Method Input Parameters:

C_pervious= 0.45 (Used for landscaping and green roof areas. Runoff coefficient corresponds to "rural", per City of San Diego Drainage Design Manual)
C_impervious= 0.95 (Used for impervious areas. Runoff coefficient corresponds to "industrial", per City of San Diego Drainage Design Manual)

Intensity = 4.4 in/hr (assuming minimum time of concentration of 5 minutes)

Rational Method Results:

Pervious 
Area (ac)

Imperviou
s Area 

(ac)
Contrib. Area 

(acres) Composite C Q100 (cfs)
Pervious 
Area (ac)

Impervious 
Area (ac)

Contrib. 
Area 

(acres)
Composite 

C
Q100 
(cfs)

Governing Condition 
for Design

Q_capacity 
(if capacity 

is governing 
condition) Notes

Connection to 48" RCP System 100 0 1.21 1.21 0.95 5.1 0.1 3.40 3.5 0.94 14.4 Q_PR<Q_Capacity 64.2 (Assume normal depth, S=0.2%)
Connection to 15" RCP System 200 0 1.73 1.73 0.95 7.2 Storm Drain Demolished
Connection to 63" RCP System 300 0 0 0 N/A 0.0 0.15 0.59 0.74 0.85 2.8 Q_PR<Q_Capacity 132.7 (Assume normal depth, S=0.2%)
Connection to RCB System 400 1.02 13.26 14.28 0.91 57.4 1.17 13.85 15.02 0.91 60.21 Q_PR<Q_Capacity
Connection to Abandoned 30" RCP System 500 0 0 0 N/A 0.0 0.2 0.69 0.89 0.84 3.3 Q_PR<Q_Capacity 18.3 (Assume normal depth, S=0.2%)
Connection to Park Blvd 30" RCP System 600 3.35 14.31 17.66 0.86 66.4 3.35 14.97 18.32 0.86 69.2 Q_PR<Q_EX
Overland flow to Bay System 700 0.78 5.24 6.02 0.89 23.4 0 2.43 2.43 0.95 10.2 None

Total 5.15 35.75 40.90 159.6 4.97 35.93 40.90 160.0

EXISTING CONDITIONS PROPOSED CONDITIONS DESIGN CONSIDERATIONS

Outfall of Interest System  

Pre and Post Conditions within 1 cfs
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Reduced Scale Copies of Select Storm Drain As-builts 
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Drainage Exhibits 
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Noise Calculations 

















Construction Noise Analysis by Phase

Item No. Description
1.1 Mobilization/Demolition

72 AC Cold Planer (est. from doze 81.7 0.4 1 12 50 hard 0 77.7
29 Loader (Front End Loader) 79.1 0.4 1 12 50 hard 0 75.1
61 Truck, Dump 76.5 0.4 2 12 50 hard 0 75.5
2 Backhoe 77.6 0.4 1 12 50 hard 0 73.6

73 Water Truck (est. from dump tru 76.5 0.4 1 12 50 hard 0 72.5

Combined Equipment 82.3

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
1.2 Dewatering/Shoring

15 Drill Rig, Auger 84.4 0.2 1 12 50 hard 0 77.4
61 Truck, Dump 76.5 0.4 2 12 50 hard 0 75.5
29 Loader (Front End Loader) 79.1 0.4 1 12 50 hard 0 75.1
73 Water Truck (est. from dump tru 76.5 0.4 1 12 50 hard 0 72.5

Combined Equipment 81.5

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Distance to 
Receiver, ft.

Hard or 
Soft Site?

Hour Per 
Day



Construction Noise Analysis by Phase

Item No. Description
2.1 Excavation and Foundation

35 Pile-driver (Impact) 101.3 0.2 2 12 50 hard 0 97.3
23 Grader 85 0.4 1 12 50 hard 0 81.0
18 Excavator 80.7 0.4 2 12 50 hard 0 79.7
29 Loader (Front End Loader) 79.1 0.4 2 12 50 hard 0 78.1
61 Truck, Dump 76.5 0.4 5 12 50 hard 0 79.5
2 Backhoe 77.6 0.4 2 12 50 hard 0 76.6

73 Water Truck (est. from dump tru 76.5 0.4 1 12 50 hard 0 72.5

Combined Equipment 97.7

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
2.2 Structural Frame

12 Crane 80.6 0.16 2 12 50 hard 0 75.7
41 Pump, Concrete (or concrete p 81.4 0.2 2 12 50 hard 0 77.4
70 Forklift (est. from backhoe) 77.6 0.4 2 12 50 hard 0 76.6
2 Backhoe 77.6 0.4 1 12 50 hard 0 73.6

73 Water Truck (est. from dump tru 76.5 0.4 1 12 50 hard 0 72.5

Combined Equipment 82.5

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
2.3 Exterior Closure and Roofing

30 Man Lift 74.7 0.2 6 12 50 hard 0 75.5
70 Forklift (est. from backhoe) 77.6 0.4 2 12 50 hard 0 76.6

Combined Equipment 79.1

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
2.6 Interior Construction/Finishes

70 Forklift (est. from backhoe) 77.6 0.4 1 12 50 hard 0 73.6
30 Man Lift 74.7 0.2 6 12 50 hard 0 75.5

Combined Equipment 77.7

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
2.7 MEP Systems

70 Forklift (est. from backhoe) 77.6 0.4 1 12 50 hard 0 73.6
30 Man Lift 74.7 0.2 6 12 50 hard 0 75.5

Combined Equipment 77.7

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
3.1 Foundations

35 Pile-driver (Impact) 101.3 0.2 1 12 50 hard 0 94.3
41 Pump, Concrete (or concrete p 81.4 0.2 1 12 50 hard 0 74.4

Combined Equipment 94.4

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
3.2 Structural Frame

12 Crane 80.6 0.16 1 12 50 hard 0 72.6
41 Pump, Concrete (or concrete p 81.4 0.2 1 12 50 hard 0 74.4

Combined Equipment 76.6

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
3.3 Exterior Closure

30 Man Lift 74.7 0.2 4 12 50 hard 0 73.7
70 Forklift (est. from backhoe) 77.6 0.4 1 12 50 hard 0 73.6

Combined Equipment 76.7

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
3.4 Interior Construction/Finishes

30 Man Lift 74.7 0.2 6 12 50 hard 0 75.5

Combined Equipment 75.5

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
3.5 Phase Completion Work

30 Man Lift 74.7 0.2 6 12 50 hard 0 75.5

Combined Equipment 75.5

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
4.1 Offsite Demolition/Grading/Utilities

29 Loader (Front End Loader) 79.1 0.4 1 12 50 hard 0 75.1
61 Truck, Dump 76.5 0.4 2 12 50 hard 0 75.5
2 Backhoe 77.6 0.4 2 12 50 hard 0 76.6

73 Water Truck (est. from dump tru 76.5 0.4 1 12 50 hard 0 72.5
75 Skid Steer (est. from backhoe) 77.6 0.4 2 12 50 hard 0 76.6
74 Bobcat (est. from backhoe) 77.6 0.4 2 12 50 hard 0 76.6

Combined Equipment 83.5

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
4.4 Site Improvements

34 Paver 77.2 0.5 1 12 50 hard 0 74.2
44 Roller 80 0.2 2 12 50 hard 0 76.0
61 Truck, Dump 76.5 0.4 2 12 50 hard 0 75.5
73 Water Truck (est. from dump tru 76.5 0.4 2 12 50 hard 0 75.5
2 Backhoe 77.6 0.4 3 12 50 hard 0 78.4

18 Excavator 80.7 0.4 1 12 50 hard 0 76.7
74 Bobcat (est. from backhoe) 77.6 0.4 2 12 50 hard 0 76.6
70 Forklift (est. from backhoe) 77.6 0.4 1 12 50 hard 0 73.6
41 Pump, Concrete (or concrete p 81.4 0.2 1 12 50 hard 0 74.4

Combined Equipment 85.4

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
I.1 & II.1 Marina Without Pile Driving

70 Forklift (est. from backhoe) 77.6 0.4 1 12 50 Hard 0 73.6
12 Crane 80.6 0.16 1 12 50 Hard 0 72.6
76 Barge 80 1 1 12 50 Hard 0 80.0
77 Push Boat 80 0.5 1 2 50 Hard 0 69.2
78 Skiff 80 0.5 2 12 50 Hard 0 80.0

Combined Equipment 84.0

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Construction Noise Analysis by Phase

Item No. Description
I.2 & II.2 Marina With Pile Driving

70 Forklift (est. from backhoe) 77.6 0.4 1 12 50 Hard 0 73.6
12 Crane 80.6 0.16 1 12 50 Hard 0 72.6
76 Barge 80 1 1 12 50 Hard 0 80.0
77 Push Boat 80 0.5 1 2 50 Hard 0 69.2
78 Skiff 80 0.5 2 12 50 Hard 0 80.0
35 Pile-driver (Impact) 101.3 0.2 1 12 50 Hard 0 94.3
40 Pumps 80.9 0.5 1 12 50 Hard 0 77.9

Combined Equipment 94.8

    FHWA Roadway Construction Noise Model (RCNM), Version 1.1, December 8, 2008; and/or 
   "Transit Noise and Vibration Impact Assessment", FTA, (FTA-VA-90-1003-06), May 2006; and/or
    "Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances;" BBN/EPA, December 31, 1971

Hard or 
Soft Site?

Barrier 
Attenuation, 

dB
 Leq(h), 

dBA

1. Obtained or estimated from:

2. Usage Factor = percentage of time equipment is operating in noisiest mode while in use

Equipment Typical 
Level @ 
50', dBA1

Usage 
Factor1,2

Number 
of Units

Hour Per 
Day

Distance to 
Receiver, ft.



Source/Receiver Distances Used in Analysis (all values in feet)

Closest Farthest
Acoustical 
Average Closest Farthest

Acoustical 
Average Closest Farthest

Acoustical 
Average Closest Farthest

Acoustical 
Average Closest Farthest

Acoustical 
Average Closest Farthest

Acoustical 
Average Closest Farthest

Acoustical 
Average

Phase 1 - Mobilization and Site Preparation
1.1 Mobilization/ 

Demolition
82.3 Whole site 650 1,600 1,020 950 1,370 1,141 1,000 2,400 1,549 200 950 436 25 1,000 158 520 1,540 895 2,870 3,250 3,054

1.2 Dewatering/ 
Shoring

81.5 Whole site 650 1,600 1,020 950 1,370 1,141 1,000 2,400 1,549 200 950 436 25 1,000 158 520 1,540 895 2,870 3,250 3,054

Phase 2 - Hotel Tower & Meeting Areas
2.1 Excavation and 

Foundation
97.7 Hotel & plaza 650 1,380 947 950 1,370 1,141 1,000 1,840 1,356 200 700 374 220 1,000 469 740 1,540 1,068 2,870 3,250 3,054

2.2 Structural Frame 82.5 Hotel & plaza 650 1,380 947 950 1,370 1,141 1,000 1,840 1,356 200 700 374 220 1,000 469 740 1,540 1,068 2,870 3,250 3,054
2.3 Exterior Closure 

and Roofing
79.1 Hotel & plaza 650 1,380 947 950 1,370 1,141 1,000 1,840 1,356 200 700 374 220 1,000 469 740 1,540 1,068 2,870 3,250 3,054

2.6 Interior 
Construction/ 
Finishes

77.7 Hotel & plaza 650 1,380 947 950 1,370 1,141 1,000 1,840 1,356 200 700 374 220 1,000 469 740 1,540 1,068 2,870 3,250 3,054

2.7 MEP Systems 79.1 Hotel & plaza 650 1,380 947 950 1,370 1,141 1,000 1,840 1,356 200 700 374 220 1,000 469 740 1,540 1,068 2,870 3,250 3,054
Phase 3 - Low Cost Hotel

3.1 Foundations 94.4 East end / low 
cost hotel

1,380 1,600 1,486 1,000 1,230 1,109 1,770 2,400 2,061 480 720 588 25 220 74 520 750 624 2,950 3,110 3,029

3.2 Structural Frame 76.6 East end / low 
cost hotel

1,380 1,600 1,486 1,000 1,230 1,109 1,770 2,400 2,061 480 720 588 25 220 74 520 750 624 2,950 3,110 3,029

3.3 Exterior Closure 76.7 East end / low 
cost hotel

1,380 1,600 1,486 1,000 1,230 1,109 1,770 2,400 2,061 480 720 588 25 220 74 520 750 624 2,950 3,110 3,029

3.4 Interior 
Construction/ 
Finishes

75.5 East end / low 
cost hotel

1,380 1,600 1,486 1,000 1,230 1,109 1,770 2,400 2,061 480 720 588 25 220 74 520 750 624 2,950 3,110 3,029

3.5 Phase Completion 
Work

75.5 East end / low 
cost hotel

1,380 1,600 1,486 1,000 1,230 1,109 1,770 2,400 2,061 480 720 588 25 220 74 520 750 624 2,950 3,110 3,029

Phase 4 - Site Work
4.1 Offsite Demolition 

/ Grading / Utilities
83.5 In adjacent 

streets
620 2,260 1,184 620 1,500 964 1,140 2,880 1,812 600 1,770 1,031 60 1,000 245 250 1,500 612 3,100 3,830 3,446

4.4 Site Improvements 85.4 Whole site 650 1,600 1,020 950 1,370 1,141 1,000 2,400 1,549 200 950 436 25 1,000 158 520 1,540 895 2,870 3,250 3,054

Marina
Phase I.1 Marina, No Pile 

Driving
84.0 Marina Phase I 1,530 1,900 1,705 1,270 1,800 1,512 1,580 2,000 1,778 150 630 307 50 620 176 600 1,040 790 2,390 2,900 2,633

Phase I.2 Marina, With Pile 
Driving

94.8 Marina Phase I 1,530 1,900 1,705 1,270 1,800 1,512 1,580 2,000 1,778 150 630 307 50 620 176 600 1,040 790 2,390 2,900 2,633

Phase I.1 Marina, No Pile 
Driving

84.0 Marina Phase II 1,640 2,140 1,873 1,700 2,260 1,960 1,540 2,100 1,798 160 690 332 590 1,090 802 750 1,400 1,025 1,890 2,390 2,125

Phase I.2 Marina, With Pile 
Driving

94.8 Marina Phase II 1,640 2,140 1,873 1,700 2,260 1,960 1,540 2,100 1,798 160 690 332 590 1,090 802 750 1,400 1,025 1,890 2,390 2,125

R8: Hilton San Diego 
Bayfront Hotel

R7: Fifth Avenue Landing 
Park R9: Homes on CoronadoR2: Homes on E Harbor Drive

Construction Phase / 
Activity

R6: Embarcadero Park SouthR4: Embarcadero Park North
R1: Marriott Marquis San 

Diego Marina Hotel12-hour 
Leq at 

50'
Assumed Work 

Location



Construction Noise Levels by Phase and Overlapping Phases (all values are 12-hour Leq, dBA)

12-hour 
Leq at 50'

R1: Marriott 
Marquis San 
Diego Marina 

Hotel

R2: Homes 
on E Harbor 

Drive

R4: 
Embarcadero 

Park North

R6: 
Embarcadero 

Park South

R7: Fifth 
Avenue 

Landing Park

R8: Hilton San 
Diego Bayfront 

Hotel
R9: Homes on 

Coronado
Phase 1 - Mobilization and Site Preparation

1.1 Mobilization/ Demolition 82.3 56.1 50.1 52.4 63.5 72.3 57.2 46.5
1.2 Dewatering/ Shoring 81.5 55.3 49.3 51.7 62.7 71.5 56.4 45.8

Phase 2 - Hotel Tower & Meeting Areas
2.1 Excavation and Foundation 97.7 72.1 65.5 69.0 80.2 78.2 71.1 61.9
2.2 Structural Frame 82.5 57.0 50.4 53.9 65.0 63.1 55.9 46.8
2.3 Exterior Closure and Roofing 79.1 53.6 46.9 50.4 61.6 59.7 52.5 43.4
2.6 Interior Construction/ Finishes 77.7 52.1 45.5 49.0 60.2 58.2 51.1 41.9
2.7 MEP Systems 79.1 53.6 46.9 50.4 61.6 59.7 52.5 43.4

Phase 3 - Low Cost Hotel
3.1 Foundations 94.4 64.9 62.4 62.1 72.9 90.9 72.4 58.7
3.2 Structural Frame 76.6 47.2 44.7 44.3 55.2 73.2 54.7 41.0
3.3 Exterior Closure 76.7 47.2 44.8 44.4 55.3 73.3 54.8 41.0
3.4 Interior Construction/ Finishes 75.5 46.0 43.6 43.2 54.1 72.1 53.6 39.8
3.5 Phase Completion Work 75.5 46.0 43.6 43.2 54.1 72.1 53.6 39.8

Phase 4 - Site Work
4.1 Offsite Demolition / Grading / Utilities 83.5 56.0 52.8 52.3 57.2 69.7 61.7 46.7
4.4 Site Improvements 85.4 59.3 53.3 55.6 66.6 75.4 60.4 49.7

Overlap 1 1.2 + 2.1 97.8 72.2 65.6 69.1 80.3 79.2 71.2 62.1
Overlap 2 2.1 + 3.1 99.3 72.9 67.2 69.8 80.9 91.2 74.8 63.6
Overlap 3 2.2 + 3.1 94.6 65.5 62.7 62.7 73.6 90.9 72.5 59.0
Overlap 4 2.2 + 2.7 + 3.1 94.8 65.8 62.8 62.9 73.9 90.9 72.6 59.1
Overlap 5 2.2 + 2.5 + 2.7 + 3.1 94.8 65.8 62.8 62.9 73.9 90.9 72.6 59.1
Overlap 6 2.2 + 2.5 + 2.7 + 3.1 + 3.2 94.8 65.9 62.9 63.0 73.9 91.0 72.6 59.2
Overlap 7 2.2 + 2.3 + 2.5 + 2.7 + 3.1 + 3.2 94.9 66.1 63.0 63.2 74.2 91.0 72.7 59.3
Overlap 8 2.2 + 2.3 + 2.5 + 2.7 + 3.1 + 3.2 + 4.1 95.2 66.5 63.4 63.6 74.3 91.0 73.0 59.5
Overlap 9 2.2 + 2.3 + 2.5 + 2.7 + 3.1 + 3.2 + 3.3 + 4.1 95.3 66.6 63.4 63.6 74.3 91.1 73.1 59.6
Overlap 10 2.2 + 2.3 + 2.5 + 2.6 + 2.7 + 3.1 + 3.2 + 3.3 + 4.1 95.4 66.7 63.5 63.8 74.5 91.1 73.1 59.6
Overlap 11 2.2 + 2.3 + 2.5 + 2.6 + 2.7 + 3.1 + 3.2 + 3.3 + 3.4 + 4.1 95.4 66.8 63.6 63.8 74.5 91.2 73.2 59.7
Overlap 12 2.3 + 2.5 + 2.6 + 2.7 + 3.3 + 3.4 + 4.1 87.2 60.5 55.8 57.2 67.1 76.9 64.0 51.1
Overlap 13 2.3 + 2.6 + 2.7 + 3.3 + 3.4 + 4.1 87.2 60.5 55.8 57.2 67.1 76.9 64.0 51.1
Overlap 14 2.3 + 2.6 + 3.3 + 3.4 + 4.1 86.5 59.5 55.2 56.1 65.6 76.8 63.7 50.3
Overlap 15 2.3 + 2.6 + 3.3 + 3.4 + 4.4 87.6 61.2 55.4 57.8 68.9 78.7 62.8 51.9
Marina Pile Driving 
Phase I.1 Marina, No Pile Driving 84.0 53.3 49.4 53.0 68.2 73.0 60.0 49.5
Phase I.2 Marina, With Pile Driving 94.8 64.1 60.2 63.8 79.0 83.9 70.8 60.4
Phase I.1 Marina, No Pile Driving 84.0 52.5 47.1 52.9 67.5 59.9 57.7 51.4
Phase I.2 Marina, With Pile Driving 94.8 63.3 57.9 63.7 78.3 70.7 68.6 62.2

Construction Phase / Activity



Construction Noise Increases at Sensitive Receptors

R2: Homes 
on E Harbor 

Drive

R4: 
Embarcadero 

Park North

R6: 
Embarcadero 

Park South

R7: Fifth 
Avenue 

Landing Park

R9: Homes 
on 

Coronado

R2: Homes 
on E Harbor 

Drive

R4: 
Embarcadero 

Park North

R6: 
Embarcadero 

Park South

R7: Fifth 
Avenue 

Landing Park

R9: Homes 
on 

Coronado
Ambient Noise Level 63.0 58 58 54.4 60.7
Phase 1 - Mobilization and Site Preparation

1.1 Mobilization/ Demolition 63.2 59.1 64.5 72.3 60.9 0.2 1.1 6.5 17.9 0.2
1.2 Dewatering/ Shoring 63.2 58.9 64.0 71.6 60.8 0.2 0.9 6.0 17.2 0.1

Phase 2 - Hotel Tower & Meeting Areas
2.1 Excavation and Foundation 67.4 69.3 80.2 78.2 64.4 4.4 11.3 22.2 23.8 3.7
2.2 Structural Frame 63.2 59.4 65.8 63.6 60.9 0.2 1.4 7.8 9.2 0.2
2.3 Exterior Closure and Roofing 63.1 58.7 63.2 60.8 60.8 0.1 0.7 5.2 6.4 0.1
2.6 Interior Construction/ Finishes 63.1 58.5 62.2 59.7 60.8 0.1 0.5 4.2 5.3 0.1
2.7 MEP Systems 63.1 58.7 63.2 60.8 60.8 0.1 0.7 5.2 6.4 0.1

Phase 3 - Low Cost Hotel
3.1 Foundations 65.7 63.5 73.1 90.9 62.8 2.7 5.5 15.1 36.5 2.1
3.2 Structural Frame 63.1 58.2 59.8 73.3 60.7 0.1 0.2 1.8 18.9 0.0
3.3 Exterior Closure 63.1 58.2 59.9 73.3 60.7 0.1 0.2 1.9 18.9 0.0
3.4 Interior Construction/ Finishes 63.0 58.1 59.5 72.1 60.7 0.0 0.1 1.5 17.7 0.0
3.5 Phase Completion Work 63.0 58.1 59.5 72.1 60.7 0.0 0.1 1.5 17.7 0.0

Phase 4 - Site Work
4.1 Offsite Demolition / Grading / Utilities 63.4 59.0 60.6 69.8 60.9 0.4 1.0 2.6 15.4 0.2
4.4 Site Improvements 63.4 60.0 67.2 75.5 61.0 0.4 2.0 9.2 21.1 0.3

Overlap 1 1.2 + 2.1 67.5 69.4 80.3 79.2 64.4 4.5 11.4 22.3 24.8 3.7
Overlap 2 2.1 + 3.1 68.6 70.1 81.0 91.2 65.4 5.6 12.1 23.0 36.8 4.7
Overlap 3 2.2 + 3.1 65.9 63.9 73.7 90.9 62.9 2.9 5.9 15.7 36.5 2.2
Overlap 4 2.2 + 2.7 + 3.1 65.9 64.1 74.0 90.9 63.0 2.9 6.1 16.0 36.5 2.3
Overlap 5 2.2 + 2.5 + 2.7 + 3.1 65.9 64.1 74.0 90.9 63.0 2.9 6.1 16.0 36.5 2.3
Overlap 6 2.2 + 2.5 + 2.7 + 3.1 + 3.2 65.9 64.2 74.0 91.0 63.0 2.9 6.2 16.0 36.6 2.3
Overlap 7 2.2 + 2.3 + 2.5 + 2.7 + 3.1 + 3.2 66.0 64.4 74.3 91.0 63.1 3.0 6.4 16.3 36.6 2.4
Overlap 8 2.2 + 2.3 + 2.5 + 2.7 + 3.1 + 3.2 + 4.1 66.2 64.6 74.4 91.0 63.2 3.2 6.6 16.4 36.6 2.5
Overlap 9 2.2 + 2.3 + 2.5 + 2.7 + 3.1 + 3.2 + 3.3 + 4.1 66.2 64.7 74.4 91.1 63.2 3.2 6.7 16.4 36.7 2.5
Overlap 10 2.2 + 2.3 + 2.5 + 2.6 + 2.7 + 3.1 + 3.2 + 3.3 + 4.1 66.3 64.8 74.6 91.1 63.2 3.3 6.8 16.6 36.7 2.5
Overlap 11 2.2 + 2.3 + 2.5 + 2.6 + 2.7 + 3.1 + 3.2 + 3.3 + 3.4 + 4.1 66.3 64.8 74.6 91.2 63.2 3.3 6.8 16.6 36.8 2.5
Overlap 12 2.3 + 2.5 + 2.6 + 2.7 + 3.3 + 3.4 + 4.1 63.8 60.6 67.6 76.9 61.2 0.8 2.6 9.6 22.5 0.5
Overlap 13 2.3 + 2.6 + 2.7 + 3.3 + 3.4 + 4.1 63.8 60.6 67.6 76.9 61.2 0.8 2.6 9.6 22.5 0.5
Overlap 14 2.3 + 2.6 + 3.3 + 3.4 + 4.1 63.7 60.2 66.3 76.9 61.1 0.7 2.2 8.3 22.5 0.4
Overlap 15 2.3 + 2.6 + 3.3 + 3.4 + 4.4 63.7 60.9 69.2 78.7 61.2 0.7 2.9 11.2 24.3 0.5
Marina Pile Driving 
Phase I.1 Marina, No Pile Driving 63.2 59.2 68.6 73.1 61.0 0.2 1.2 10.6 18.7 0.3
Phase I.2 Marina, With Pile Driving 64.8 64.8 79.0 83.9 63.5 1.8 6.8 21.0 29.5 2.8
Phase I.1 Marina, No Pile Driving 63.1 59.2 68.0 61.0 61.2 0.1 1.2 10.0 6.6 0.5
Phase I.2 Marina, With Pile Driving 64.2 64.7 78.4 70.8 64.5 1.2 6.7 20.4 16.4 3.8

Combined Construction & Ambient Increase Due to Construction

Construction Phase / Activity



Traffic Noise Analysis Fifth Avenue Landing Page 1 of 2

This spreadsheet calculates traffic noise levels based on TNM Version 2.5 Lookup Tables.
** Type in yellow cells only.

75 dB 70 dB 65 dB 60 dB

1 Harbor Drive (existing) Laurel St to Hawthorn St H 53,507 10 County of Orange, Arterials 40 50 73.3 103 303 746
2 Harbor Drive (existing) Pacific Highway to Kettner Blvd H 16,750 10 County of Orange, Arterials 25 50 63.4 108
3 Harbor Drive (existing) Kettner Blvd to Market St H 18,622 10 County of Orange, Arterials 40 50 68.7 36 115 330
4 Harbor Drive (existing) Market St to Front St H 17,779 10 County of Orange, Arterials 40 50 68.5 34 110 317
5 Harbor Drive (existing) Front St to First Ave H 19,129 10 County of Orange, Arterials 40 50 68.8 37 118 337
6 Harbor Drive (existing) First Ave to Convention Center Court  H 18,643 10 County of Orange, Arterials 40 50 68.7 36 115 330
7 Harbor Drive (existing) Convention Center Court to Fifth Ave H 18,668 10 County of Orange, Arterials 40 50 68.7 36 115 330
8 Harbor Drive (existing) Fifth Ave to Park Blvd H 19,877 10 County of Orange, Arterials 40 50 69.0 39 122 348
9 Harbor Drive (existing) South of Park Blvd H 22,801 10 County of Orange, Arterials 40 50 69.6 46 140 388
10 Pacific Highway (existing) Juniper St to Hawthorn St H 8,676 10 County of Orange, Arterials 35 50 63.8 37 119
11 Pacific Highway (existing) Broadway to Harbor Drive H 9,432 10 County of Orange, Arterials 35 50 64.2 41 129
12 Park Boulevard (existing) Harbor Drive to Gull St H 6,800 10 County of Orange, Arterials 25 50 59.5 45
13 Harbor Drive (existing + project) Laurel St to Hawthorn St H 55,201 10 County of Orange, Arterials 40 50 73.4 33 107 311 764
14 Harbor Drive (existing + project) Pacific Highway to Kettner Blvd H 19,291 10 County of Orange, Arterials 25 50 64.0 39 125
15 Harbor Drive (existing + project) Kettner Blvd to Market St H 21,163 10 County of Orange, Arterials 40 50 69.3 42 130 366
16 Harbor Drive (existing + project) Market St to Front St H 20,320 10 County of Orange, Arterials 40 50 69.1 40 125 354
17 Harbor Drive (existing + project) Front St to First Ave H 22,941 10 County of Orange, Arterials 40 50 69.6 46 141 390
18 Harbor Drive (existing + project) First Ave to Convention Center Court  H 24,149 10 County of Orange, Arterials 40 50 69.9 48 148 407
19 Harbor Drive (existing + project) Convention Center Court to Fifth Ave H 24,174 10 County of Orange, Arterials 40 50 69.9 48 148 407
20 Harbor Drive (existing + project) Fifth Ave to Park Blvd H 27,924 10 County of Orange, Arterials 40 50 70.5 55 170 458
21 Harbor Drive (existing + project) South of Park Blvd H 23,225 10 County of Orange, Arterials 40 50 69.7 47 142 393
22 Pacific Highway (existing + project) Juniper St to Hawthorn St H 9,523 10 County of Orange, Arterials 35 50 64.2 42 130
23 Pacific Highway (existing + project) Broadway to Harbor Drive H 10,279 10 County of Orange, Arterials 35 50 64.6 45 141
24 Park Boulevard (existing + project) Harbor Drive to Gull St H 15,270 10 County of Orange, Arterials 25 50 63.0 98
25 Harbor Drive (2021 base conditions) Laurel St to Hawthorn St H 65,300 10 County of Orange, Arterials 40 50 74.2 41 126 358 858
26 Harbor Drive (2021 base conditions) Pacific Highway to Kettner Blvd H 25,800 10 County of Orange, Arterials 25 50 65.2 53 165
27 Harbor Drive (2021 base conditions) Kettner Blvd to Market St H 28,700 10 County of Orange, Arterials 40 50 70.6 57 175 468
28 Harbor Drive (2021 base conditions) Market St to Front St H 23,000 10 County of Orange, Arterials 40 50 69.6 46 141 390
29 Harbor Drive (2021 base conditions) Front St to First Ave H 24,700 10 County of Orange, Arterials 40 50 70.0 49 151 415
30 Harbor Drive (2021 base conditions) First Ave to Convention Center Court  H 24,100 10 County of Orange, Arterials 40 50 69.8 48 148 406
31 Harbor Drive (2021 base conditions) Convention Center Court to Fifth Ave H 24,100 10 County of Orange, Arterials 40 50 69.8 48 148 406
32 Harbor Drive (2021 base conditions) Fifth Ave to Park Blvd H 25,700 10 County of Orange, Arterials 40 50 70.1 51 157 429
33 Harbor Drive (2021 base conditions) South of Park Blvd H 23,300 10 County of Orange, Arterials 40 50 69.7 47 143 394
34 Pacific Highway (2021 base conditions) Juniper St to Hawthorn St H 10,100 10 County of Orange, Arterials 35 50 64.5 44 138
35 Pacific Highway (2021 base conditions) Broadway to Harbor Drive H 9,900 10 County of Orange, Arterials 35 50 64.4 43 136
36 Park Boulevard (2021 base conditions) Harbor Drive to Gull St H 8,700 10 County of Orange, Arterials 25 50 60.6 56
37 Harbor Drive (2021 + project) Laurel St to Hawthorn St H 66,994 10 County of Orange, Arterials 40 50 74.3 42 129 366 875
38 Harbor Drive (2021 + project) Pacific Highway to Kettner Blvd H 28,341 10 County of Orange, Arterials 25 50 65.6 57 181
39 Harbor Drive (2021 + project) Kettner Blvd to Market St H 31,241 10 County of Orange, Arterials 40 50 71.0 61 190 499
40 Harbor Drive (2021 + project) Market St to Front St H 25,541 10 County of Orange, Arterials 40 50 70.1 51 156 426
41 Harbor Drive (2021 + project) Front St to First Ave H 28,512 10 County of Orange, Arterials 40 50 70.6 56 174 466

Link Segment Location

BARRIER
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42 Harbor Drive (2021 + project) First Ave to Convention Center Court  H 29,606 10 County of Orange, Arterials 40 50 70.7 58 180 480
43 Harbor Drive (2021 + project) Convention Center Court to Fifth Ave H 29,606 10 County of Orange, Arterials 40 50 70.7 58 180 480
44 Harbor Drive (2021 + project) Fifth Ave to Park Blvd H 33,747 10 County of Orange, Arterials 40 50 71.3 64 203 528
45 Harbor Drive (2021 + project) South of Park Blvd H 23,724 10 County of Orange, Arterials 40 50 69.8 48 145 401
46 Pacific Highway (2021 + project) Juniper St to Hawthorn St H 10,947 10 County of Orange, Arterials 35 50 64.8 48 150
47 Pacific Highway (2021 + project) Broadway to Harbor Drive H 10,747 10 County of Orange, Arterials 35 50 64.8 47 147
48 Park Boulevard (2021 + project) Harbor Drive to Gull St H 17,170 10 County of Orange, Arterials 25 50 63.5 33 111
49 Harbor Drive (2035 base conditions) Laurel St to Hawthorn St H 62,700 10 County of Orange, Arterials 40 50 74.0 39 122 347 834
50 Harbor Drive (2035 base conditions) Pacific Highway to Kettner Blvd H 25,800 10 County of Orange, Arterials 25 50 65.2 53 165
51 Harbor Drive (2035 base conditions) Kettner Blvd to Market St H 28,700 10 County of Orange, Arterials 40 50 70.6 57 175 468
52 Harbor Drive (2035 base conditions) Market St to Front St H 26,000 10 County of Orange, Arterials 40 50 70.2 52 159 433
53 Harbor Drive (2035 base conditions) Front St to First Ave H 28,000 10 County of Orange, Arterials 40 50 70.5 55 170 459
54 Harbor Drive (2035 base conditions) First Ave to Convention Center Court  H 27,300 10 County of Orange, Arterials 40 50 70.4 54 166 450
55 Harbor Drive (2035 base conditions) Convention Center Court to Fifth Ave H 27,300 10 County of Orange, Arterials 40 50 70.4 54 166 450
56 Harbor Drive (2035 base conditions) Fifth Ave to Park Blvd H 29,100 10 County of Orange, Arterials 40 50 70.7 57 177 473
57 Harbor Drive (2035 base conditions) South of Park Blvd H 27,400 10 County of Orange, Arterials 40 50 70.4 54 167 451
58 Pacific Highway (2035 base conditions) Juniper St to Hawthorn St H 12,400 10 County of Orange, Arterials 35 50 65.4 54 168
59 Pacific Highway (2035 base conditions) Broadway to Harbor Drive H 10,000 10 County of Orange, Arterials 35 50 64.4 44 137
60 Park Boulevard (2035 base conditions) Harbor Dr to Gull St H 10,900 10 County of Orange, Arterials 25 50 61.5 68
61 Park Boulevard (2035 base conditions) Harbor Dr to Imperial Ave H 16,400 10 County of Orange, Arterials 25 50 63.3 106
62 Imperial Avenue (2035 base conditions) Park Blvd to 16th St H 16,200 10 County of Orange, Arterials 25 50 63.2 104
63 Harbor Drive (2035 + project) Laurel St to Hawthorn St H 64,394 10 County of Orange, Arterials 40 50 74.1 40 125 354 849
64 Harbor Drive (2035 + project) Pacific Highway to Kettner Blvd H 28,341 10 County of Orange, Arterials 25 50 65.6 57 181
65 Harbor Drive (2035 + project) Kettner Blvd to Market St H 31,241 10 County of Orange, Arterials 40 50 71.0 61 190 499
66 Harbor Drive (2035 + project) Market St to Front St H 28,541 10 County of Orange, Arterials 40 50 70.6 56 174 466
67 Harbor Drive (2035 + project) Front St to First Ave H 30,541 10 County of Orange, Arterials 40 50 70.9 60 186 491
68 Harbor Drive (2035 + project) First Ave to Convention Center Court  H 29,841 10 County of Orange, Arterials 40 50 70.8 58 182 483
69 Harbor Drive (2035 + project) Convention Center Court to Fifth Ave H 29,841 10 County of Orange, Arterials 40 50 70.8 58 182 483
70 Harbor Drive (2035 + project) Fifth Ave to Park Blvd H 32,065 10 County of Orange, Arterials 40 50 71.1 62 194 509
71 Harbor Drive (2035 + project) South of Park Blvd H 27,400 10 County of Orange, Arterials 40 50 70.4 54 167 451
72 Pacific Highway (2035 + project) Juniper St to Hawthorn St H 13,247 10 County of Orange, Arterials 35 50 65.7 57 179
73 Pacific Highway (2035 + project) Broadway to Harbor Drive H 10,847 10 County of Orange, Arterials 35 50 64.8 48 149
74 Park Boulevard (2035 + project) Harbor Dr to Gull St H 19,370 10 County of Orange, Arterials 25 50 64.0 39 125
75 Park Boulevard (2035 + project) Harbor Dr to Imperial Ave H 22,329 10 County of Orange, Arterials 25 50 64.6 46 144
76 Imperial Avenue (2035 + project) Park Blvd to 16th St H 18,318 10 County of Orange, Arterials 25 50 63.8 36 119
77 Park Boulevard (during construction) Harbor Dr to Gull St H 188 13 Daytime construction traffic 25 50 54.0
78 Park Boulevard (during construction) Other H 188 13 Daytime construction traffic 45 50 56.9



Construction Vibration Analysis

Reference 
PPV at 25 ft 
(in/sec)

Impact Criteria
Potential building damage
Annoyance/interference
Estimated Vibration Levels

Phase/Equipment Distance
PPV, 
in/s Distance

PPV, 
in/s Distance

PPV, 
in/s Distance

PPV, 
in/s Distance

PPV, 
in/s Distance

PPV, 
in/s Distance

PPV, 
in/s Distance

PPV, 
in/s Distance

PPV, 
in/s

Pile driving ‐ Marina Phase I 0.65 1530 0.007 1270 0.009 270 0.047 1580 0.007 485 0.025 150 0.091 50 0.303 600 0.020 2390 0.004
Pile driving ‐ Marina Phase II 0.65 1640 0.007 1700 0.006 780 0.015 1540 0.007 520 0.023 160 0.084 590 0.020 750 0.015 1890 0.006
Pile driving ‐ Hotel/ meeting areas 0.65 650 0.018 950 0.012 70 0.209 1000 0.011 80 0.181 200 0.066 220 0.059 740 0.016 2870 0.004
Pile driving ‐ Lower Cost Hotel 0.65 1380 0.008 1000 0.011 90 0.159 1770 0.006 520 0.023 480 0.025 25 0.650 520 0.023 2950 0.003
Heavy earthmoving equipment 0.089 620 0.003 620 0.003 25 0.089 1000 0.002 50 0.042 200 0.009 25 0.089 250 0.007 2870 0.000
Vibratory roller 0.21 650 0.006 950 0.004 50 0.098 1000 0.004 50 0.098 200 0.021 25 0.210 520 0.007 2870 0.001

N/A
0.1

0.5
N/A

0.3
0.04

N/A
0.1

0.25
N/A

N/A
0.1

0.5
N/A

0.5
0.04

0.5
N/A

R8: Hilton San 
Diego Bayfront 

Hotel
(SE of site)

R9: Homes on 
Coronado
(SW of site)

R5: Joe's Crab 
Shack

R3: San Diego 
Convention 

Center

R1: Marriott 
Marquis San 
Diego Marina 
Hotel (NW of 

site)

R2: Homes on E 
Harbor Drive
(NE beyond 
Conv. Ctr.)

R4: 
Embarcadero 
Park North
(W of site)

R6: 
Embarcadero 
Park South
(SW of site)

R7: Fifth Avenue 
Landing Park
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Fifth Avenue Landing 
Transportation Impact Analysis 

 

Executive Summary 

The purpose of this Transportation Impact Analysis (TIA) is to identify and document potential 
transportation related impacts associated with the implementation of the Fifth Avenue Landing 
Project (Proposed Project), as well as to recommend mitigation measures, as necessary, for any 
identified transportation related impacts associated with the Proposed Project. 
 

ES.1 Study Purpose and Project Description 

The Fifth Avenue Landing Project is located along Convention Way in Downtown San Diego, 
directly behind the San Diego Convention Center truck loading docks, along an existing Bayfront 
promenade and the Fifth Avenue Landing Super Mega Yacht marina.  The Proposed Project 
involves the repositioning of the 218,875-square foot property and includes construction of an 
850-room market-rate hotel tower, up to 565-bed “Low Cost Visitor Serving Hotel,” promenade 
retail, 85,490 square feet of public plaza space, onsite parking, a connecting bridge from the hotel 
tower to the Convention Center, and a marina expansion.  
 

ES.2 Project Trip Generation and Study Area 

The Proposed Project is anticipated to generate a total of 8,486 daily trips, including 499 (298-in 
/ 201-out) AM peak hour trips, and 679 (405-in / 274-out) PM peak hour trips.  
 
Study Roadway Segments 

Based on the project trip assignment and input from District staff, the following key study area 
roadway segments were analyzed: 
 

Harbor Drive between: 

• Laurel Street & Hawthorn Street 

• Pacific Highway & Kettner Boulevard 

• Kettner Boulevard & Market Street 

• Market Street & Front Street 

• Front Street & First Avenue 

• First Avenue & Convention Center Court 

• Convention Center Court & Fifth Avenue 

• Fifth Avenue & Park Boulevard 

• South of Park Boulevard 
 

Pacific Highway between: 

• Juniper Street & Hawthorn Street 

• Broadway & Harbor Drive 
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Study Intersections 

Based on the project trip assignment, the following fifty-nine (59) key study area intersections 
were analyzed: 
 

1: Harbor Drive & Laurel Street 31: Fifth Avenue & Beech Street 

2: Harbor Drive & Hawthorn Street 32: Fifth Avenue & Broadway 
3: Harbor Drive & Grape St 33: Sixth Avenue & Elm Street/I-5 NB Off-Ramp 
4: Harbor Drive & Ash Street 34: Sixth Avenue & Cedar Street 
5: Harbor Drive & Broadway 35: Ninth Street & Ash Street 
6: Harbor Drive & Kettner Boulevard 36: Tenth Avenue & A Street 
7: Harbor Drive & Market Street 37: Eleventh Avenue & A Street 
8: Harbor Drive & Front Street 38: Eleventh Avenue & Broadway 
9: First Street & Harbor Drive 39: Eleventh Avenue & F Street 
10: Harbor Drive & Fifth Avenue 40: Eleventh Avenue & G Street 
11: Park Boulevard & Harbor Drive 41: Eleventh Avenue & Market Street 
12: Cesar Chavez Parkway & Harbor Drive 42: Park Boulevard & G Street 
13: Pacific Highway & Laurel Street 43: 13th Street & G Street 
14: Pacific Highway & Juniper Street 44: 14th Street & G Street 
15: Pacific Highway & Hawthorn Street 45: 15th Street & F Street 
16: Pacific Highway & Grape Street 46: 16th Street & E Street 
17: Pacific Highway & Cedar Street 47: 16th Street & F Street 
18: Pacific Highway & Ash Street 48: 16th Street & G Street 
19: Pacific Highway & Grand Palm Court 49: 16th Street & Market Street 
20: Pacific Highway & Broadway 50: 16th Street & Island Avenue 

21: Pacific Highway & Harbor Drive 51: 16th Street & K Street 
22: Front Street & Beech Street 52: Imperial Avenue & 16th Street 
23: Front Street & A Street 53: 17th Street & G Street 
24: Front Street & Broadway 54: 17th Street & J Street 
25: First Street & I-5 NB On-Ramp/Elm Street 55: Imperial Avenue & 17th Street 
26: First Street & Cedar Street 56: 19th Street & J Street 
27: First Street & Beech Street 57: Imperial Avenue & 19th Street 
28: First Street & A Street 58: Logan Avenue & I-5 SB Off-Ramp 
29: First Street & Broadway 59: Logan Avenue & I-5 SB On-Ramp 
30: Fifth Avenue & Cedar Street  

 
Freeway 

The Proposed Project is anticipated to contribute more than 50 peak hour trips on Interstate 5 
(I-5) in either direction.  Therefore, a freeway impact analysis was conducted for I-5 between 
Grape Street and SR-75.  
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ES.3 Project Impacts and Mitigation Measures 

Direct Impacts and Mitigation Measures 

Roadway Segments 
No roadway segments were identified as being directly impacted by the Proposed Project. 
 
Intersections 
The following intersections were identified to be directly impacted by the Proposed Project under 
Existing Plus Project Conditions.  The recommended mitigation measure for the corresponding 
impact is also provided: 
 

45. 15th Street & F Street - Signalization of the intersection is recommended by the Downtown 
Community Plan.  This improvement ultimately serves as a partial mitigation for the 
intersection under build out of the plan, with no feasible mitigation identified.   Therefore, 
to remain consistent with the Downtown Community Plan it is recommended that the 
project implement this improvement as mitigation for this impact.  However, the 
intersection is controlled by the City of San Diego and the District does not have 
jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

53. 17th Street & G Street - Signalization of the intersection is recommended by the Downtown 
Community Plan.  This improvement ultimately serves as a partial mitigation for the 
intersection under build out of the plan, with no feasible mitigation identified.   Therefore, 
to remain consistent with the Downtown Community Plan it is recommended that the 
project pay its fair-share of the improvement cost as its mitigation.   However, the 
intersection is controlled by the City of San Diego and the District does not have 
jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

56. 19th Street & J Street – Restriping the northbound left turn lane into a northbound left 
turn and through shared lane is recommended at this intersection by the Downtown 
Community Plan.  This improvement was identified to fully mitigate the intersection 
performance under build out of the plan.   Therefore, to remain consistent with the 
Downtown Community Plan it is recommended that the project pay its fair-share of the 
improvement cost as its mitigation.    However, the intersection is controlled by the City 
of San Diego and the District does not have jurisdiction over it; therefore, the impact is 
considered significant and unavoidable. 

 

Freeway 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would cause a significant change in the V/C ratio (add more than 0.010 
for LOS E or 0.005 for LOS F) to the following key study mainline freeway mainline segment: 
 

• I-5 Northbound, between Grape Street and First Avenue. 
 
The San Diego Forward Plan includes a series of operational improvements along I-5 between I-
15 and I-8, which would encompass this segment.  However, these improvements are not 
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scheduled until Year 2050. These improvements are also subject to budget availability and 
coordination with Caltrans.  At the moment, there is no program in place into which the Project 
Applicant could pay its fair-share towards the cost of such improvements. Therefore, 
improvements are considered infeasible and the impacts along I-5 and would remain significant 
and unavoidable.   
 

Cumulative Impacts and Mitigation Measures - Near-Term Year 2021 Conditions 

Roadway Segments 
Harbor Drive between Laurel Street and Hawthorn Street would be significantly impacted by the 
Proposed Project under Near-Term Year 2021 Base Plus Project Conditions.   To reduce this 
impact to less than significant conditions, Harbor Drive would need to be widened from a six-lane 
major facility to an eight-lane facility.  However, this improvement is not feasible due to right-of-
way constraints within the corridor.  Therefore, this impact is considered to be significant and 
unavoidable. 
 
Intersections 
The following intersections were identified to be cumulatively impacted by the Proposed Project 
under Near-Term Year 2021 Plus Project Conditions.  The recommended mitigation measure for 
the corresponding impact is also provided: 
 
27. First Street & Beech Street – This intersection was identified as failing in the Downtown 

Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.  
It should be noted that this impact will become less than significant with the extension of 
Park Boulevard to Harbor Drive, as shown under Future Year 2035 conditions.  This new 
connection will reroute project traffic coming to/from I-5 from the First Street Ramp to 
the Imperial Avenue Ramps. 

44. 14th Street & G Street – Converting the on-street parking to a travel lane on G Street 
between 11th Avenue and 17th Street during the PM peak hour is recommended at this 
intersection by the Downtown Community Plan.  This improvement ultimately serves as 
a partial mitigation for the intersection under build out of the plan, with no feasible 
mitigation identified.   Therefore, to remain consistent with the Downtown Community 
Plan it is recommended that the project pay its fair-share (3%) of the improvement cost 
as its mitigation.  However, the intersection is controlled by the City of San Diego and the 
District does not have jurisdiction over it; therefore, the impact is considered significant 
and unavoidable. 

45. 15th Street & F Street – Signalization of the intersection is recommended by the 
Downtown Community Plan.  This improvement ultimately serves as a partial mitigation 
for the intersection under build out of the plan, with no feasible mitigation identified.   
Therefore, to remain consistent with the Downtown Community Plan it is recommended 
that the project pay its fair-share (4%) of the improvement cost as its mitigation.  
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However, the intersection is controlled by the City of San Diego and the District does not 
have jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

47. 16th Street & F Street – This intersection was identified as failing in the Downtown 
Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.   

48. 16th Street & G Street – Convert on-street parking to a travel lane on G Street between 
11th Avenue and 17th Street during the PM peak hour is recommended at this intersection 
by the Downtown Community Plan.  This improvement ultimately serves as a partial 
mitigation for the intersection under build out of the plan, with no feasible mitigation 
identified.  Therefore, to remain consistent with the Downtown Community Plan it is 
recommended that the project pay its fair-share (2%) of the improvement cost as its 
mitigation.  However, the intersection is controlled by the City of San Diego and the 
District does not have jurisdiction over it; therefore, the impact is considered significant 
and unavoidable. 

50. 16th Street & Island Avenue – Signalization of the intersection is recommended by the 
Downtown Community Plan.  This improvement ultimately serves as a partial mitigation 
for the intersection under build out of the plan, with no feasible mitigation identified.   
Therefore, to remain consistent with the Downtown Community Plan it is recommended 
that the project pay its fair-share (18%) of the improvement cost as its mitigation.   
However, the intersection is controlled by the City of San Diego and the District does not 
have jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

51 16th Street & K Street – Signalization at this intersection is recommended by the 
Downtown Community Plan.  This improvement was identified to fully mitigate the 
intersection performance under build out of the plan.  Therefore, to remain consistent 
with the Downtown Community Plan it is recommended that the project pay its fair-share 
(9%) of the improvement cost as its mitigation.    However, the intersection is controlled 
by the City of San Diego and the District does not have jurisdiction over it; therefore, the 
impact is considered significant and unavoidable. 

53. 17th Street & G Street – Signalization of the intersection is recommended by the 
Downtown Community Plan.  This improvement ultimately serves as a partial mitigation 
for the intersection under build out of the plan, with no feasible mitigation identified.   
Therefore, to remain consistent with the Downtown Community Plan it is recommended 
that the project pay its fair-share (2%) of the improvement cost as its mitigation.   
However, the intersection is controlled by the City of San Diego and the District does not 
have jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

56. 19th Street & J Street – Restriping the northbound left turn lane into a northbound left 
turn and through shared lane is recommended at this intersection by the Downtown 
Community Plan.  This improvement was identified to fully mitigate the intersection 
performance under build out of the plan.   Therefore, to remain consistent with the 
Downtown Community Plan it is recommended that the project pay its fair-share (20%) 
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of the improvement cost as its mitigation.    However, the intersection is controlled by the 
City of San Diego and the District does not have jurisdiction over it; therefore, the impact 
is considered significant and unavoidable. 

58. Logan Avenue & I-5 SB Off-Ramp – Signalization at this intersection is recommended by 
the Downtown Community Plan.  This improvement was identified to fully mitigate the 
intersection performance under build out of the plan.  Therefore, to remain consistent 
with the Downtown Community Plan it is recommended that the project pay its fair-share 
(22%) of the improvement cost as its mitigation.    It should be noted that this impact will 
become less than significant with the extension of Park Boulevard to Harbor Drive, as 
shown under Future Year 2035 conditions.  This new connection will reroute project 
traffic coming to/from I-5 from the Logan Avenue Ramps to the Imperial Avenue Ramps. 
The intersection is controlled by Caltrans and the District does not have jurisdiction over 
it; therefore, the impact is considered significant and unavoidable. 

59. Logan Avenue & I-5 SB On-Ramp – Signalization of the intersection will reduce the project 
related impact to less than significant.  The Proposed Project would have a fair-share 
responsibility for this improvement of 6%.  However, the intersection is controlled by 
Caltrans and the Port District does not have jurisdiction over it; therefore, the impact is 
considered significant and unavoidable.  It should be noted that this impact will become 
less than significant with the extension of Park Boulevard to Harbor Drive, as shown under 
Future Year 2035 conditions.  This new connection will reroute project traffic coming 
to/from I-5 from the Logan Avenue Ramps to the Imperial Avenue Ramps. 

 

Freeway 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would cause a significant change in the V/C ratio (add more than 0.010 
for LOS E or 0.005 for LOS F) to the following key study mainline freeway mainline segment: 
 

• I-5 Northbound, between Grape Street and First Avenue. 
 
The San Diego Forward Plan includes a series of operational improvements along I-5 between I-
15 and I-8, which would encompass this segment.  However, these improvements are not 
scheduled until Year 2050. These improvements are also subject to budget availability and 
coordination with Caltrans. The Proposed Project could provide a fair-share contribution towards 
a program or plan for the aforementioned freeway facility improvements to be constructed: 
 

• I-5 Northbound, between Grape Street and First Avenue – 34% of the total cost for the 
relevant improvements to this segment.  
 

At the moment, there is no program in place into which the District could pay its fair-share 
towards the cost of such improvements. Therefore, improvements are considered infeasible and 
the impacts along I-5 and would remain significant and unavoidable.   
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Cumulative Impacts and Mitigation Measures - Future Year 2035 Conditions 

Roadway Segments 
Harbor Drive between Laurel Street and Hawthorn Street would be significantly impacted by the 
Proposed Project under Future Year 2035 Base Plus Project Conditions.   To reduce this impact to 
less than significant conditions, Harbor Drive would need to be widened from a six-lane major 
facility to an eight-lane facility.  However, this improvement is not feasible due to right-of-way 
constraints within the corridor.  Therefore, this impact is considered to be significant and 
unavoidable. 
 
Intersections 
The following intersections were identified to be cumulatively impacted by the Proposed Project 
under Future Year 2035 Plus Project Conditions.  The recommended mitigation measure for the 
corresponding impact is also provided: 
 
24. Front Street & Broadway – This intersection was identified as failing in the Downtown 

Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.   

29. First Street & Broadway – This intersection was identified as failing in the Downtown 
Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.   

38. Eleventh Avenue & Broadway – This intersection was identified as failing in the Downtown 
Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.   

40. Eleventh Avenue & G Street – Convert on-street parking to a travel lane on G Street 
between 11th Avenue and 17th Street during the PM peak hour.  This improvement 
ultimately serves as a partial mitigation for the intersection under build out of the plan, 
with no feasible mitigation identified.  Therefore, to remain consistent with the 
Downtown Community Plan it is recommended that the project pay its fair-share (1%) of 
the improvement cost as its mitigation.   However, the intersection is controlled by the 
City of San Diego and the District does not have jurisdiction over it; therefore, the impact 
is considered significant and unavoidable. 

41. Eleventh Avenue & Market Street – This intersection was identified as failing in the 
Downtown Community Plan with no feasible mitigation identified to improve operations.  
Therefore, the Downtown Community Plan EIR identified the future impacts to this 
intersection to be significant and unavoidable.  To maintain consistency with the vision of 
the Downtown Community Plan no project related improvements are recommended at 
this intersection.   
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42. Park Boulevard & G Street – Convert on-street parking to a travel lane on G Street 
between 11th Avenue and 17th Street during the PM peak hour.  This improvement was 
identified to fully mitigate the intersection performance under build out of the plan.   
Therefore, to remain consistent with the Downtown Community Plan it is recommended 
that the project pay its fair-share (2%) of the improvement cost as its mitigation.    
However, the intersection is controlled by the City of San Diego and the District does not 
have jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

43. 13th Street & G Street – Convert on-street parking to a travel lane on G Street between 
11th Avenue and 17th Street during the PM peak hour.  This improvement ultimately serves 
as a partial mitigation for the intersection under build out of the plan, with no feasible 
mitigation identified.   Therefore, to remain consistent with the Downtown Community 
Plan it is recommended that the project pay its fair-share (1%) of the improvement cost 
as its mitigation.   However, the intersection is controlled by the City of San Diego and the 
District does not have jurisdiction over it; therefore, the impact is considered significant 
and unavoidable. 

  44. 14th Street & G Street – Converting the on-street parking to a travel lane on G Street 
between 11th Avenue and 17th Street during the PM peak hour is recommended at this 
intersection by the Downtown Community Plan.  This improvement ultimately serves as 
a partial mitigation for the intersection under build out of the plan, with no feasible 
mitigation identified.  Therefore, to remain consistent with the Downtown Community 
Plan it is recommended that the project pay its fair-share (3% based on the Near-Term 
impact) of the improvement cost as its mitigation.  However, the intersection is controlled 
by the City of San Diego and the District does not have jurisdiction over it; therefore, the 
impact is considered significant and unavoidable. 

45. 15th Street & F Street – Signalization of the intersection is recommended by the 
Downtown Community Plan.  This improvement ultimately serves as a partial mitigation 
for the intersection under build out of the plan, with no feasible mitigation identified.   
Therefore, to remain consistent with the Downtown Community Plan it is recommended 
that the project pay its fair-share (4% based on the Near-Term impact) of the 
improvement cost as its mitigation.   However, the intersection is controlled by the City 
of San Diego and the District does not have jurisdiction over it; therefore, the impact is 
considered significant and unavoidable. 

47. 16th Street & F Street – This intersection was identified as failing in the Downtown 
Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.   

48. 16th Street & G Street – Convert on-street parking to a travel lane on G Street between 
11th Avenue and 17th Street during the PM peak hour is recommended at this intersection 
by the Downtown Community Plan.  This improvement ultimately serves as a partial 
mitigation for the intersection under build out of the plan, with no feasible mitigation 
identified.  Therefore, to remain consistent with the Downtown Community Plan it is 
recommended that the project pay its fair-share (2% Based on the Near-Term Impact) of 
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the improvement cost as its mitigation.  However, the intersection is controlled by the 
City of San Diego and the District does not have jurisdiction over it; therefore, the impact 
is considered significant and unavoidable. 

51 16th Street & K Street – Signalization at this intersection is recommended by the 
Downtown Community Plan.  This improvement was identified to fully mitigate the 
intersection performance under build out of the plan.  Therefore, to remain consistent 
with the Downtown Community Plan it is recommended that the project pay its fair-share 
(9% based on the Near-Term impact) of the improvement cost as its mitigation.    
However, the intersection is controlled by the City of San Diego and the District does not 
have jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

52. Imperial & 16th Street – Re-stripe the northbound and southbound approaches of the 
intersection to include an exclusive right turn-lane in each direction.  This improvement 
will reduce the intersection delay to 74.8 seconds and the intersection will operate at 
acceptable LOS E, during the PM peak hour, reducing the impact to less than significant 
conditions.  The Proposed Project would have a fair-share responsibility for this 
improvement of 18%.  However, the intersection is controlled by the City of San Diego 
and the Port District does not have jurisdiction over it; therefore, the impact is considered 
significant and unavoidable.  It should also be noted that this improvement is not included 
in the Downtown Community Plan. However, the intersection is controlled by the City of 
San Diego and the District does not have jurisdiction over it; therefore, the impact is 
considered significant and unavoidable. 

53. 17th Street & G Street – Signalization of the intersection is recommended by the 
Downtown Community Plan.  This improvement ultimately serves as a partial mitigation 
for the intersection under build out of the plan, with no feasible mitigation identified.   
Therefore, to remain consistent with the Downtown Community Plan it is recommended 
that the project pay its fair-share (2% based on the Near-Term impact) of the 
improvement cost as its mitigation.   However, the intersection is controlled by the City 
of San Diego and the District does not have jurisdiction over it; therefore, the impact is 
considered significant and unavoidable. 

 

Freeway 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would cause a significant change in the V/C ratio (add more than 0.010 
for LOS E or 0.005 for LOS F) to the following key study mainline freeway mainline segment: 
 

• I-5 Northbound, between Grape Street and First Avenue 

• I-5 Northbound, between First Avenue and SR-163 

• I-5 Northbound, between B Street and SR-94  

• I-5 Southbound, between B Street and SR-94 

• I-5 Northbound, between SR-94 to Imperial Avenue 
 
The San Diego Forward Plan includes a series of operational improvements along I-5 between I-
15 and I-8, which would encompass this segment.  However, these improvements are not 
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scheduled until Year 2050. These improvements are also subject to budget availability and 
coordination with Caltrans. The Proposed Project could provide a fair-share contribution towards 
a program or plan for the aforementioned freeway facility improvements to be constructed: 
 

• I-5 Northbound, between Grape Street and First Avenue – 34% (based on the Near-Term 
Impact) of the total cost for improvements to this segment.  

• I-5 Northbound, between First Avenue and SR-163 – 5% of the total cost for 
improvements to this segment. 

• I-5 Northbound, between B Street and SR-94 – 7% of the total cost for improvements to 
this segment. 

• I-5 Southbound, between B Street and SR-94 – 7% of the total cost for improvements to 
this segment. 

• I-5 Northbound, between SR-94 to Imperial Avenue – 4% of the total cost for 
improvements to this segment. 
 

At the moment, there is no program in place into which the District could pay its fair-share 
towards the cost of such improvements. Therefore, improvements are considered infeasible and 
the impacts along I-5 and would remain significant and unavoidable.   
 
Active Transportation and Transit 

Potential impacts related to pedestrian, bicycle and transit circulation would be considered 
significant if the Proposed Project would substantially increase hazards due to a design feature, 
or would conflict with the adopted policies, plans, or programs supporting alternative 
transportation, as outlined in Appendix G of the California Environmental Quality Act (CEQA) 
Guidelines.  The project is not proposing to make any improvements to roadways or other 
transportation related facilities.  Therefore, the Proposed Project would not conflict with or 
generate any significant impacts to the existing pedestrian, bicycle or transit facilities, nor the 
planned facilities and policies. 
 

ES.4 Site Access 

Access to the Proposed Project will be primarily by combination of on foot and by car. Visitors or 
employees who park in the areas immediately adjacent to the Proposed Project site will access 
and exit the proposed parking structure by driving along Convention Way.  Pedestrian arrivals 
are anticipated to use the proposed pedestrian bridge linking the project to the Convention 
Center and Harbor Drive. 
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ES.5 Parking 

A two‐level parking structure will be constructed, located between the hotel tower and low‐cost 
visitor serving hotel, providing approximately 263 parking spaces using a combination of valet 
and striped parking spaces.  Based on the rates and methods outlined in the Tidelands Parking 
Guidelines – San Diego Unified Port District  January 5, 2001, the Proposed Project will have a 
parking demand of 472 spaces.  This results in a total deficit of 209 parking spaces.  
 
As displayed in Chapter 8.0, the parking demand at hotels adjacent to the Proposed Project site 
were observed to be below the rates contained in the Tideland Parking Guidelines (0.23 spaces 
per room compared to 0.5 spaces per room).  When using the lower hotel parking demand, the 
Proposed  Project would  require  248  on‐site  parking  spaces,  resulting  in  no  deficit  of  parking 
spaces due to the 263 on‐site parking spaces proposed by the project. 
   
However,  it  is  recommended  that  the  project  implements  a  Parking Management  Plan  that 
provides parking management strategies to help reduce its overall demand.   

 

ES.6 Project Construction 

Existing Plus Construction Conditions 

Segments 
The following roadway segment was identified to be significantly impacted with the addition of 
the project construction traffic under Existing Plus Project Construction Conditions: 

 28th Street, between National Avenue and Boston Avenue.  

 
Intersections 
The following intersections were identified to be significantly impacted with the addition of the 
project construction traffic under Existing Plus Project Construction Conditions: 
 
AM Peak:  PM Peak: 

 Sampson Street & Harbor Drive   I‐5 SB On‐Ramp & Boston Avenue 

 Sampson Street & Harbor Drive 
 
Freeway Segments 
None. 
 
Near-Term Year 2021 Base Plus Construction Conditions 

Segments 
The following roadway segment was identified to be significantly impacted with the addition of 
the  project  construction  traffic  under  Near‐Term  Year  2021  Base  Plus  Project  Construction 
Conditions: 

 28th Street, between National Avenue and Boston Avenue.  
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Intersections 
The following intersections were identified to be significantly impacted with the addition of the 
project construction traffic under Near-Term Year 2021 Base Plus Project Construction 
Conditions: 
 
AM Peak: PM Peak: 

• Sampson Street & Harbor Drive • I-5 SB On-Ramp & Boston Avenue 

• Sampson Street & Harbor Drive 
 
Freeway Segments 
None. 
 

Mitigation  

Since project construction conditions are temporary, no physical mitigation measures are 
recommended. Instead, it is recommended that a Transportation Demand Management Plan is 
developed to limit the number of construction worker trips that travel through the impacted 
intersection during peak periods. The following lists a series of TDM strategies that would be 
appropriate during project construction: 

• Implementation of a ride-sharing program to encourage carpooling amongst workers; 

• Restrict workers from accessing the project site during the AM and PM peak periods, 

7:00 AM – 9:00 AM and 4:00 PM – 6:00 PM; 

• Provide off-site parking locations for workers outside of the area with shuttle services to 

bring them on-site; and 

• Provide subsidized transit passes for construction workers. 

 
Construction Parking Conditions 

In order to reduce temporary parking impacts during construction, construction workers will be 
incentivized to use public transit, and workers arriving by car shall be required to park in an off-
site parking facility, located on Belt Street with access at the intersection of Harbor Drive and 
Sampson Street. 
 
The identified construction impacts are projected to occur during peak hours, therefore, 
restricting workers from accessing the project site during the peak hours will reduce the 
identified impacts to a less than significant level.  Also, on-street signage should be provided to 
direct visitors to available parking facilities during the construction period. 
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1.0 Introduction 

1.1 Purpose of the Report 

The purpose of this Transportation Impact Analysis (TIA) is to identify and document potential 
transportation related impacts associated with the implementation of the Fifth Avenue Landing 
Project (Proposed Project), as well as to recommend mitigation measures, as necessary, for any 
identified transportation related impacts associated with the Proposed Project. 
 

1.2 Project Background 

The Fifth Avenue Landing Project is located along Convention Way in Downtown San Diego, 
spanning approximately 5 acres of landside area and 13 acres of waterside area.  The Proposed 
Project involves the following: 

• An 850-room market-rate hotel tower, 

• Up to 565-bed lower cost visitor serving hotel,  

• Approximately 6,000 square feet of retail along the Embarcadero Promenade,  

• Approximately 1.96 acres (85,490 square feet) of public plaza and park areas to replace 
the current 0.7 acre (30,300 square feet) of public access space located on the site 
proposed for the lower cost visitor serving hotel, 

• Approximately 263 onsite parking spaces,  

• A two-phase expanded marina with up to 50 slips (approximately 23 to be constructed in 
Phase I and 27 to be constructed in Phase II), which would combine with the existing 12 
slips to total up to 62 slips, and 

• An optional connecting bridge from the hotel rooftop public plaza and park area to the 
San Diego Convention Center, that would require concurrence of the City of San Diego 
and an amendment to the existing Convention Center Management Agreement for the 
San Diego Convention Center by and between the City of San Diego and San Diego Unified 
Port District prior to implementation.  

 
The project site is located in San Diego, California. The regional location of the Proposed Project 
is displayed in Figure 1-1.  
 

1.3 Report Organization 

Following this introduction chapter, this report is organized into the following chapters: 
 

2.0 Analysis Methodology – This chapter describes the methodologies and standards 
utilized to analyze roadway and intersection traffic conditions. 
 

3.0 Project Description – This chapter describes the Proposed Project including project trip 
generation, trip distribution patterns, and project trip assignments. 

 
4.0 Existing Conditions – This chapter describes the existing traffic operations both with and 

without the Proposed Project.  Mitigation measures, if necessary, for project-related 
impacts are also identified. 



§̈¦805

·|}þ125

·|}þ905

§̈¦8

§̈¦15

·|}þ54

·|}þ78

·|}þ67
·|}þ52

·|}þ125

§̈¦805

§̈¦5

City of Chula Vista

City of
San Diego

City of
National

City

City of
Imperial

Beach

City of
Coronado

City of
Lemon Grove

City of La Mesa

City of El Cajon

City of Santee

Unincorporated
County

City of San Diego

§̈¦5

Tijuana, B.C., Mexico

City of
Poway

City of
Carlsbad

City of
Encinitas

City of
Oceanside City of

Vista

City of
San Marcos City of

Escondido

·|}þ56

·|}þ94

·|}þ94

§̈¦15

City of
Solana
Beach

City of
Del Mar

·|}þ163

0 42 Miles

Project Site

Figure 1-1
Project Regional Location

²
Fifth Avenue Landing Project
Transportation Impact Analysis



 

Page 3 

Fifth Avenue Landing 
Transportation Impact Analysis 

 

5.0 Near-Term Traffic Conditions – This chapter describes projected traffic conditions 
associated with the project’s opening year, both with and without project traffic.  
Mitigation measures for project-related impacts are identified for Near-Term Year 2021 
Base Plus Project Conditions, if necessary. 

 
6.0 Future Year 2035 – This chapter describes projected long-range traffic conditions both 

with and without project traffic.  Mitigation measures for project-related impacts are 
identified for Future Year 2035 Year Base Plus Project Conditions, if necessary. 
 

7.0 Pedestrian, Bicycle and Transit Assessment – This chapter focuses on alternative modes 
of travel to and from the project (walking, bicycling and transit). 

 
8.0 Site Access and Parking – This chapter addresses access to the project site, and discusses 

the required parking within the project site. 
 

9.0 Project Construction – This chapter describes forecast traffic operations during project 
construction. 
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2.0 Analysis Methodology 

This TIA was performed in accordance with the requirements of the City of San Diego Traffic 
Impact Study Manual, and the District’s California Environmental Quality Act (CEQA) project 
review process. Detailed information on roadway segment and intersection analysis 
methodologies, standards, and thresholds are discussed in the following sections. 
 

2.1 Level of Service Definition 

Level of Service (LOS) is a quantitative measure describing operational conditions within a traffic 
stream, and the motorist’s and/or passengers’ perception of operations.  A LOS definition 
generally describes these conditions in terms of such factors as delay, speed, travel time, freedom 
to maneuver, interruptions in traffic flow, queuing, comfort, and convenience. Table 2.1 
describes generalized definitions of the various LOS categories (A through F) as applied to 
roadway operations. 
 

Table 2.1 LOS Definitions 
LOS Category Definition of Operation 

A 
This LOS represents a completely free-flow condition, where the operation of vehicles is virtually 
unaffected by the presence of other vehicles and only constrained by the geometric features of the 
highway and by driver preferences. 

B 
This LOS represents a relatively free-flow condition, although the presence of other vehicles becomes 
noticeable. Average travel speeds are the same as in LOS A, but drivers have slightly less freedom 
to maneuver. 

C 
At this LOS the influence of traffic density on operations becomes marked. The ability to maneuver 
within the traffic stream is clearly affected by other vehicles. 

D 
At this LOS, the ability to maneuver is notably restricted due to traffic congestion, and only minor 
disruptions can be absorbed without extensive queues forming and the service deteriorating. 

E 
This LOS represents operations at or near capacity. LOS E is an unstable level, with vehicles 
operating with minimum spacing for maintaining uniform flow. At LOS E, disruptions cannot be 
dissipated readily thus causing deterioration down to LOS F. 

F 
At this LOS, forced or breakdown of traffic flow occurs, although operations appear to be at capacity, 
queues form behind these breakdowns. Operations within queues are highly unstable, with vehicles 
experiencing brief periods of movement followed by stoppages. 

Source: Highway Capacity Manual 2000 

 

2.2 Roadway Segment LOS Standards and Thresholds 

Roadway segment LOS standards and thresholds provide the basis for analysis of arterial roadway 
segment performance. The analysis of roadway segment LOS is based on the functional 
classification of the roadway, the maximum capacity, roadway geometrics, and existing or 
forecast Average Daily Traffic (ADT) volumes. Table 2.2 presents the roadway segment capacity 
and LOS standards utilized to analyze roadways evaluated in this report.  
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Table 2.2 City of San Diego Roadway Classifications and LOS Standards 
Roadway Classification LOS A LOS B LOS C LOS D LOS E 

Expressway 30,000 42,000 60,000 70,000 80,000 

Prime Arterial 25,000 35,000 50,000 55,000 60,000 

Major Arterial (7-lane, divided)* <23,333 < 32,667 < 46,667 < 52,500 < 58,333 

Major Arterial (6-lane, divided) < 20,000 < 28,000 < 40,000 < 45,000 < 50,000 

Major Arterial (5-lane, divided)* <16,667 <23,333 <33,333 <37,500 <41,667 

Major Arterial (4-lane, divided) < 15,000 < 21,000 < 30,000 < 35,000 < 40,000 

Collector (5-lane w/center lane) < 12,500 < 17,500 < 25,000 < 31,250 < 37,500 

Collector (4-lane w/ center lane) < 10,000 < 14,000 < 20,000 < 25,000 < 30,000 

Collector (4-lane w/o center lane) < 5,000 < 10,000 < 13,000 < 15,000 < 20,000 

Collector (2-lane w/ continuous left-turn lane) < 5,000 < 10,000 < 13,000 < 15,000 < 20,000 

Collector (2-lane no fronting property) < 4,000 < 5,500 < 7,500 < 9,000 < 10,000 

Collector (2-lane commercial-industrial fronting) <2,500 < 3,500 < 5,000 < 6,500 < 8,000 

Collector (2-lane multi-family) <2,500 < 3,500 < 5000 < 6,500 < 8,000 

Sub-Collector (2-lane single family) - - 2,200 - - 
Source: City of San Diego, Traffic Impact Study Manual, July 1998 

 
These standards are generally used as long-range planning guidelines to determine the functional 
classification of roadways. The actual capacity of a roadway facility varies according to its physical 
attributes. Typically, the performance and LOS of a roadway segment is heavily influenced by the 
ability of its intersections to accommodate peak hour traffic volumes.  
 

2.3 Peak Hour Intersection LOS Standards and Thresholds 

This section presents the methodologies used to perform peak hour intersection capacity analysis 
for signalized intersections.  The following assumptions were utilized in conducting all 
intersection LOS analyses: 
 

• Pedestrian Calls per Hour:   10 calls per hour for each pedestrian movement was 
assumed. 

• Signal Timing:  Based on existing signal timing plans (as of December, 2016), provided in 
Appendix A. 

• Peak Hour Factor:  Based on existing peak hour count data for existing conditions 
included in Appendix A, and 0.92 for all future conditions. 

 
Signalized Intersection Analysis 

The analysis of signalized intersections utilized the procedures outlined in the 2000 Highway 
Capacity Manual (HCM). This method defines LOS in terms of delay, or more specifically, average 
stopped delay per vehicle. Delay is a measure of driver and/or passenger discomfort, frustration, 
fuel consumption and lost travel time. This technique uses 1,900 vehicles per hour per lane 
(VPHPL) as the maximum saturation volume of an intersection. This saturation volume is adjusted 
to account for lane width, on-street parking, pedestrians, traffic composition (i.e., percentage 
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trucks) and shared lane movements (i.e. through and right-turn movements originating from the 
same lane). The LOS criteria used for this technique are described in Table 2.3. The computerized 
analysis of intersection operations was performed utilizing Synchro 8.0 traffic analysis software. 
 

Table 2.3 Signalized Intersection LOS Criteria 
Average Stopped 
Delay Per Vehicle 

(seconds) 
Level of Service (LOS) Characteristics 

<10.0 
LOS A describes operations with very low delay. This occurs when progression is extremely favorable, 
and most vehicles do not stop at all. Short cycle lengths may also contribute to low delay. 

10.1 – 20.0 
LOS B describes operations with generally good progression and/or short cycle lengths. More 
vehicles stop than for LOS A, causing higher levels of average delay. 

20.1 – 35.0 
LOS C describes operations with higher delays, which may result from fair progression and/or longer 
cycle lengths. Individual cycle failures may begin to appear at this level. The number of vehicles 
stopping is significant at this level, although many still pass through the intersection without stopping. 

35.1 – 55.0 
LOS D describes operations with high delay, resulting from some combination of unfavorable 
progression, long cycle lengths, or high volumes. The influence of congestion becomes more 
noticeable, and individual cycle failures are noticeable. 

55.1 – 80.0 LOS E is considered the limit of acceptable delay. Individual cycle failures are frequent occurrences. 

>80.0 
LOS F describes a condition of excessively high delay, considered unacceptable to most drivers. This 
condition often occurs when arrival flow rates exceed the LOS D capacity of the intersection. Poor 
progression and long cycle lengths may also be major contributing causes to such delay. 

 Source: Highway Capacity Manual 2000 

Unsignalized Intersection Analysis 

Unsignalized intersections, including two-way and all-way stop controlled intersections, were 
analyzed using the 2000 Highway Capacity Manual unsignalized intersection analysis 
methodology. The Synchro Traffic Analysis software supports this methodology and was utilized 
to produce LOS results. The LOS for a side street stop controlled (SSSC) intersection is determined 
by the computed control delay and is defined for each minor movement.  
 
Table 2.4 summarizes the LOS criteria for unsignalized intersections. The City of San Diego 
considers LOS E or better during the AM and PM peak hours to be acceptable for intersection 
LOS in the Downtown area. 
 

Table2.4 Unsignalized Intersection LOS Criteria 
Average Control Delay (sec/veh) Level of Service (LOS) 

<10 A 

>10 and <15 B 

>15 and <25 C 

>25 and <35 D 

>35 and <50 E 

>50 F 

Source: 2000 Highway Capacity Manual 
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2.4 Freeway Level of Service Standards and Thresholds  

Freeway level of service analysis is based upon procedures developed by the California 
Department of Transportation (Caltrans).  The procedure for calculating freeway level of service 
involves estimating a peak hour volume to capacity (V/C) ratio.  Peak hour volumes are estimated 
from the application of design hour (“K”), directional (“D”) and truck (“T”) factors to Average 
Daily Traffic (ADT) volumes.   The base capacities for Interstate 5 were assumed to be 2,350 
passenger-car per hour per main lane (pc/h/ln) and 1,410 pc/h/ln (60% of the main lane capacity) 
for auxiliary lane, respectively.   
 

The resulting V/C ratio is then compared to acceptable ranges of V/C values corresponding to the 
various levels of service for each facility classification, as shown in Table 2.5.  The corresponding 
level of service represents an approximation of existing or anticipated future freeway operating 
conditions in the peak direction of travel during the peak hour.  For the purpose of this study, 
LOS D is considered as the threshold for acceptable freeway operations. LOS D is the level at 
which speeds begin to decline slightly with increasing flows and density begins to increase 
somewhat more quickly. Freedom to maneuver within the traffic stream is more noticeably 
limited, and the driver experiences reduced physical and psychological comfort levels. 
 

Table 2.5 Freeway mainline segment LOS Definitions 

LOS V/C Congestion/Delay Traffic Description 
Used for freeways, expressways and conventional highways 

"A" <0.30 None Free flow. 

"B" 0.31-0.50 None Free to stable flow, light to moderate volumes. 

"C" 0.51-0.71 None to minimal 
Stable flow, moderate volumes, freedom to maneuver 
noticeably restricted. 

"D" 0.71-0.89 Minimal to substantial 
Approaches unstable flow, heavy volumes, very limited 
freedom to maneuver. 

"E" 0.90-1.00 Significant 
Extremely unstable flow, maneuverability and psychological 
comfort extremely poor. 

Used for conventional highways 

"F" >1.00 Considerable 
Forced or breakdown flow.  Delay measured in average 
travel speed (MPH).  Signalized segments experience 
delays >60.0 seconds/vehicle. 

Source: Caltrans – Guide for the Preparation of Traffic Impact Studies; December 2002 
 

 

2.5 Determination of Significant Impacts 

Intersections located within the Downtown Area 

A project within the Centre City (Downtown San Diego) community is considered to have a 
significant impact on the traffic operations of an intersection when one of the following occurs: 

• The addition of project traffic results in a LOS dropping from LOS E or better to LOS F. 
Under this condition, the project is determined to have a direct impact and mitigation 
measures would be necessary to restore the intersection LOS to LOS E conditions or 
better; 
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• If an intersection is operating at LOS under base conditions and the project adds more 
than an additional 2 seconds of average vehicle delay, the project is determined to have 
a cumulatively significant impact and mitigation measures would be necessary to bring 
the intersection LOS to pre-development conditions or better. 

 
The impact standards listed above were established in the Downtown San Diego Traffic Impact 
Assessment (TIA) Methodology Evaluation of New Projects (June 2007), and deviate from the 
traffic impact thresholds outlined in the City of San Diego Significance Determination Thresholds 
(January 2011). It should be noted that these impact standards are only applicable within the 
Centre City area. 
 

Other Transportation Facilities 

The City of San Diego Significance Determination Thresholds, January 2011 defines project impact 
thresholds by facility type.  These thresholds are generally based upon an acceptable increase in 
the Volume / Capacity (V/C) ratio for roadway and freeway mainline segments, and upon 
increases in vehicle delays for intersections and ramps.    
 

Within the City of San Diego’s jurisdiction, LOS D is considered acceptable for roadway and 
intersection operations. A project is considered to have a significant impact if it degrades the 
operations of a roadway or intersection from an acceptable LOS (D or better) to an unacceptable 
LOS (E or F), or if it adds additional delay to a facility already operating an unacceptable level.   
Table 2.6 summarizes the impact significant thresholds as identified within the City of San Diego’s 
guidelines beyond which mitigation measures are required. 
 

Table 2.6 City of San Diego Measure of Significant Project Traffic Impacts 

LOS with Project 

Allowable Change Due to Impact 

Freeways Roadway Segments Intersections1 Ramp Metering 

V/C Speed (mph) V/C Speed (mph) Delay (sec) Delay (min.) 

E  
(or ramp meter delays 

above 15 min.) 
0.01 1.0 0.02 1.0 2.0 2.0 

F   
(or ramp meter delays 

above 15 min.) 
0.005 0.5 0.01 0.5 1.0 1.0 

   Source: City of San Diego, Significance Determination Thresholds, January 2011 

Note: 
1These standards only apply to intersections located outside of the Downtown Area  
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3.0 Proposed Project 

This section describes the Proposed Project, including land uses and estimated trip generation, 
trip distribution, trip assignment, and project study area. 
 

3.1 Project Description 

The Fifth Avenue Landing Project is located along Convention Way in Downtown San Diego, 
spanning approximately 5 acres, or 218,875 square feet.  The Proposed Project includes the 
following: 

• An 850-room hotel tower, 

• A 565-bed lower cost visitor serving hotel,  

• Approximately 6,000 square feet of promenade retail,  

• Approximately 2.1 acres (92,143 square feet) of public plaza space to replace the current 
1.05 acre (45,590 square feet) of public access space located on the site proposed for the 
lower cost visitor serving hotel, 

• Approximately 263 onsite parking spaces,  

• A two-phase expanded marina with up to 52 slips (approximately 23 to be constructed in 
Phase I and 29 to be constructed in Phase II), which would combine with the existing 12 
slips to total up to 64 slips, and 

• An optional connecting bridge from the hotel public access plaza to the San Diego 
Convention Center, that would require concurrence of the San Diego Convention Center 
prior to implementation.  

 
Figure 3-1 displays the project site layout.   
 

3.2 Project Trip Generation, Distribution, and Assignment 

Project Trip Generation 

Trip generation rates for the Proposed Project were developed utilizing Table 5: Centre City 
Cumulative Trip Generation Rates from the City of San Diego’s Trip Generation Manual (City of 
San Diego, May 2003).  Table 3.1 displays daily, as well as, AM and PM peak hour project trip 
generation.  

 
 

  



Figure 3-1
Site Layout

Fifth Avenue Landing Project
Traffic Impact Analysis

Figure 3
Proposed Project Site Plan
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Table 3.1 Project Trip Generation 

        AM PM 
Land Use Units Trip Rate ADT % Trips Split In Out % Trips Split In Out 

Hotel (w/convention 
facilities/restaurant) 

850 Rooms 9/Room 7,650 6% 459 (6:4) 275 184 8% 612 (6:4) 367 245 

Lower Cost Visitor 
Serving Hotel 

565 Beds 1/Bed1 565 6% 34 (6:4) 20 14 8% 46 (6:4) 28 18 

Marina 52 Slips 4/Slips 208 3% 6 (5:5) 3 3 7% 14 (5:5) 7 7 

Public Open Space 1.05 Acres 60/Acres2 63 0% 0 N/A 0 0 11% 7 (4:6) 3 4 

Total 8,486  499  298 201  679  405 274 
Source: City of San Diego Trip Generation Manual, May 2003 

Notes: 
The 6,000 sf of retail is anticipated to serve hotel guests and not attract outside patrons.  Therefore, it was not included in the project trip 
generation. 
1 Lower Cost Visitor Serving Hotel trip generation rate was based on the rate provided in the Fort Ord Youth Hostel Initial Study, July 17, 2015 

2 The City of San Diego Trip Generation Rate for Beach, Ocean or Bay was utilized for this land use 

 
As shown, the Proposed Project would generate a total of 8,486 daily trips, including 499 (298-in 
/ 201-out) AM peak hour trips, and 679 (405-in / 274-out) PM peak hour trips.  
 
Project Trip Distribution 

Trip distribution for the Proposed Project was developed based on the approved distribution 
assumed for the hotel uses in the San Diego Convention Center Phase III Expansion and Hotel 
Expansion EIR.  Figure 3-2 displays the assumed trip distribution patterns associated with the 
Proposed Project.   
 
Project Trip Assignment 

Based upon the assumed project trip distribution (Figure 3-2), as well as the anticipated project 
trip generation (Table 3.1), daily and AM/PM peak hour project trips were assigned to the 
adjacent roadway network, as displayed in Figures 3-3a and b. 
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Figure 3-3B
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3.3 Project Study Area 

Study Roadway Segments 

Based on the project trip assignment and input from District staff, the following key study area 
roadway segments were analyzed: 
 

Harbor Drive between: 

• Laurel Street & Hawthorn Street 

• Pacific Highway & Kettner Boulevard 

• Kettner Boulevard & Market Street 

• Market Street & Front Street 

• Front Street & First Avenue 

• First Avenue & Convention Center Court 

• Convention Center Court & Fifth Avenue 

• Fifth Avenue & Park Boulevard 

• South of Park Boulevard 

Pacific Highway between: 

• Juniper Street & Hawthorn Street 

• Broadway & Harbor Drive 
 
 

 

  

Study Intersections 

Similar to the San Diego Convention Center Phase III Expansion and Hotel Expansion EIR/Traffic 
Impact Study, due to the tight density of intersections within Downtown San Diego and the off-
peak nature of trips generated by the Proposed Project, it is assumed that not all intersections in 
which the project will add 50 or more peak hour trips within the downtown area will required for 
analysis, as per City of San Diego standards. Instead the TIA will focus on the following 
intersection types:   

1. Intersections identified as operating at LOS D, E or F under Downtown San Diego Mobility 
Plan EIR buildout conditions; 

2. Signalized intersections along Harbor; and 

3. Freeway Ramp Intersections. 
 
Based on the project trip assignment, the following fifty-one (59) key study area intersections 
were analyzed: 
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1: Harbor Drive & Laurel Street 
2: Harbor Drive & Hawthorn Street 
3: Harbor Drive & Grape St 
4: Harbor Drive & Ash Street 
5: Harbor Drive & Broadway 
6: Harbor Drive & Kettner Boulevard 
7: Harbor Drive & Market Street 
8: Harbor Drive & Front Street 
9: First Street & Harbor Drive 
10: Harbor Drive & Fifth Avenue 
11: Park Boulevard & Harbor Drive 
12: Cesar Chavez Parkway & Harbor Drive 
13: Pacific Highway & Laurel Street 
14: Pacific Highway & Juniper Street 
15: Pacific Highway & Hawthorn Street 
16: Pacific Highway & Grape Street 
17: Pacific Highway & Cedar Street 
18: Pacific Highway & Ash Street 
19: Pacific Highway & Grand Palm Court 
21: Pacific Highway & Harbor Drive 
22: Front Street & Beech Street 
23: Front Street & A Street 
24: Front Street & Broadway 
25: First Street & I-5 NB On-Ramp/Elm Street 
26: First Street & Cedar Street 
27: First Street & Beech Street 
28: First Street & A Street 
29: First Street & Broadway 
30: Fifth Avenue & Cedar Street 

31: Fifth Avenue & Beech Street 
32: Fifth Avenue & Broadway 
33: Sixth Avenue & Elm Street/I-5 NB Off-Ramp 
34: Sixth Avenue & Cedar Street 
35: Ninth Street & Ash Street 
36: Tenth Avenue & A Street 
37: Eleventh Avenue & A Street 
38: Eleventh Avenue & Broadway 
39: Eleventh Avenue & F Street 
40: Eleventh Avenue & G Street 
41: Eleventh Avenue & Market Street 
42: Park Boulevard & G Street 
43: 13th Street & G Street 
44: 14th Street & G Street 
45: 15th Street & F Street 
46: 16th Street & E Street 
47: 16th Street & F Street 
48: 16th Street & G Street 
49: 16th Street & Market Street 
50: 16th Street & Island Avenue 
51: 16th Street & K Street 
52: Imperial Avenue & 16th Street 
53: 17th Street & G Street 
54: 17th Street & J Street 
55: Imperial Avenue & 17th Street 
56: 19th Street & J Street 
57: Imperial Avenue & 19th Street 
58: Logan Avenue & I-5 SB Off-Ramp 
59: Logan Avenue & I-5 SB On-Ramp 

 
 

Freeway 

The Proposed Project is anticipated to contribute more than 50 peak hour trips on Interstate 5 
(I-5) in either direction.  Therefore, a freeway impact analysis was conducted for I-5 between 
Grape Street and SR-75.  There are currently no ramp meters within the project study area. 
 
Figure 3-4 displays the project study area.  All key study facilities are located within the City of 
San Diego. 
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4.0 Existing Conditions 

This section provides an analysis of the current traffic conditions both with and without the 
Proposed Project.  The scenarios analyzed in this section include: 
 

• Existing Conditions 

• Existing Plus Project Conditions 
 

 

4.1 Existing Roadway Network 

Two locally significant roadways traverse the study area.  Each of the key roadways included in 
the study area are discussed below. 
 

Harbor Drive – Within the project study area Harbor Drive has the following characteristics: 

• Laurel Street to Grape Street: Six-lane roadway with a raised median and a posted speed 
limit of 40 mph. 

• Grape Street to Broadway: Four Lane roadway with a rained median and a posted speed 
limit of 25 mph. 

• Broadway to Pacific Highway: Two-lane roadway with a continuous left-turn lane and a 
posted speed limit of 25 mph. 

• Pacific Highway to Kettner Boulevard: Six-lane roadway with a raised median and a posted 
speed limit of 25 mph. 

• Kettner Boulevard to Market Street: Six-lane roadway with a raised median and a posted 
speed limit of 40 mph. 

• Market Street to Front Street: Six-lane roadway with a raised median and a posted speed 
limit of 40 mph. 

• Front Street to First Avenue: Four-lane roadway with a striped median, no posted speed 
limit. 

• First Avenue to Convention Center Court: Four-lane roadway with a raised median and a 
posted speed limit of 40 mph. 

• Convention Center Court to Fifth Avenue: Four-lane roadway with a striped median and 
a posted speed limit of 40 mph. 

• Fifth Avenue to Park Boulevard: Four-lane roadway with a raised median and a posted 
speed limit of 40 mph. 

• South of Park Boulevard: Four-lane roadway with a raised median and a posted speed 
limit of 40 mph. 

 
Paved widths along Harbor Drive range from 63 to 110 feet.  Within the project study area, 
pedestrian facilities are present on both sides of the roadway, including a Class II path along the 
west side of the roadway between Laurel Street and Hawthorn Street. South of Market Street, 
the Martin Luther King Promenade is present between the Burlington Northern Santa Fe and San 
Diego Trolley rights-of-way in lieu of a sidewalk along the east side of the roadway. A Class II 
bicycle lane is present in both direction south of Fifth Avenue.  
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Pacific Highway – Within the project study area Pacific Highway has the following characteristics: 

• Juniper Street to Hawthorn Street: Six-lane roadway with a raised median and a posted 
speed limit of 35 mph. 

• Broadway to Harbor Drive: Four to Six-lane roadway with a raised median and a posted 
speed limit of 35 mph. 
 

Paved widths along Pacific Highway range from 86 to 106 feet. On-street parallel parking is 
intermittently permitted within the study area, with the exception of a segment along the west 
side of the roadway between Hawthorn and Juniper Streets and segments along portions of 
both sides of the roadway south of Broadway.  Within the project study area, pedestrian 
facilities are present on both sides of the roadway. Signs indicating that Pacific Highway is a 
Class III bicycle route facility are posted along the roadway.   
 

4.2 Existing Intersection and Roadway Volumes 

Figure 4-1a and 4-1b display the existing roadway and intersection geometrics for the key study 
area roadway segments and intersections, respectively.  Existing traffic volumes for key study 
area roadway segments as well as for intersections are displayed in Figures 4-2a and 4-2b.   
Roadway segment and study area intersection traffic counts were conducted in September 2016.  
Count worksheets are provided in Appendix A.   
 

4.3 Existing Level of Service Analysis 

Level of service (LOS) analyses under Existing Conditions were conducted using the 
methodologies described in Chapter 2.0.  Roadway segment analysis, intersection LOS analysis, 
and freeway mainline analysis results are discussed separately below. 
 
Roadway Segment Analysis 
 

Table 4.1 displays the LOS analysis results for key study area roadway segments under Existing 
Conditions.   
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Table 4.1 Roadway Segment LOS Results - Existing Conditions 

Roadway 
Segment Segment Cross-section 

Threshold 
(LOS E) ADT V/C LOS 

Harbor Drive 

Between Laurel Street & Hawthorn Street 6-Ln w/ RM 60,000 53,507 0.892 D 

Between Pacific Highway and Kettner Boulevard 6-Ln w/ RM <50,000 16,750 0.335 A 

Between Kettner Boulevard & Market Street 6-Ln w/ RM <50,000 18,622 0.372 A 

Between Market Street and Front Street 6-Ln w/ RM <50,000 17,779 0.356 A 

Between Front Street and First Avenue 4-Ln w/ SM <40,000 19,129 0.479 B 

Between First Avenue & Convention Center Court 4-Ln w/ RM <40,000 18,643 0.466 B 

Between Convention Center Court & Fifth Avenue 4-Ln w/ SM <40,000 18,668 0.467 B 

Between Fifth Avenue and Park Boulevard 4-Ln w/ RM <40,000 19,877 0.497 B 

South of Park Boulevard 4-Ln w/ RM <40,000 22,801 0.570 C 

Pacific 
Highway 

Between Juniper Street & Hawthorn Street 6-Ln w/ RM <50,000 8,676 0.174 A 

Between Broadway & Harbor Drive 4-Ln w/ SM <40,000 9,432 0.236 A 

Source: NDS, Chen Ryan Associates; February 2017 

Notes: 
V/C = Volume to Capacity Ratio 
RM = Raised Median 
SM = Striped Median 

 
As shown in the table above, all the key study area roadway segments currently operate at 
acceptable LOS D or better.  
 

Intersection Analysis 
 

Table 4.2 displays intersection LOS and average vehicle delay results for the key study area 
intersections under Existing Conditions.  LOS calculation worksheets for Existing Conditions are 
provided in Appendix B.  
 

Table 4.2 Peak Hour Intersection LOS Results - Existing Conditions 

    

# Intersection 
AM Peak Hour PM Peak Hour  

Avg. 
Delay 
(sec.) 

LOS Avg. Delay 
(sec.) LOS 

1 Harbor Drive & Laurel Street 17.4 B 46.2 D 

2 Harbor Drive & Hawthorn Street 24.4 C 11.5 B 

3 Harbor Drive & Grape St 17.7 B 17.1 B 

4 Harbor Drive & Ash Street 11.1 B 11.0 B 

5 Harbor Drive & Broadway 13.5 B 47.5 D 

6 Harbor Drive & Kettner Boulevard 20.0 C 20.9 C 

7 Harbor Drive & Market Street 30.8 C 20.6 C 

8 Harbor Drive & Front Street 23.6 C 26.5 C 

9 First Street & Harbor Drive 8.8 A 18.0 B 
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Table 4.2 Peak Hour Intersection LOS Results - Existing Conditions 

    

# Intersection 
AM Peak Hour PM Peak Hour  

Avg. 
Delay 
(sec.) 

LOS Avg. Delay 
(sec.) LOS 

10 Harbor Drive & Fifth Avenue 12.0 B 20.7 C 

11 Park Boulevard & Harbor Drive 21.2 C 14.6 B 

12 Cesar Chavez Parkway & Harbor Drive 19.9 B 25.4 C 

13 Pacific Highway & Laurel Street 41.2 D 53.3 D 

14 Pacific Highway & Juniper Street 15.1 B 7.1 A 

15 Pacific Highway & Hawthorn Street 16.6 B 30.1 C 

16 Pacific Highway & Grape Street 35.1 D 48.9 D 

17 Pacific Highway & Cedar Street 9.6 A 11.5 B 

18 Pacific Highway & Ash Street 20.2 C 20.1 C 

19 Pacific Highway & Grand Palm Court 13.2 B 18.8 B 

20 Pacific Highway & Broadway 26.7 C 31.1 C 

21 Pacific Highway & Harbor Drive 22.8 C 30.3 C 

22 Front Street & Beech Street 14.1 B 15.3 B 

23 Front Street & A Street 13.1 B 18.8 B 

24 Front Street & Broadway 15.8 B 20.3 C 

25 First Avenue & I-5 NB On-Ramp/Elm Street 6.2 A 36.1 D 

26 First Avenue & Cedar Street 16.8 B 17.7 B 

27 First Avenue & Beech Street 21.8 C 58.1 E 

28 First Avenue & A Street 12.3 B 17.4 B 

29 First Avenue & Broadway 20.9 C 19.6 B 

30 Fifth Avenue & Cedar Street 12.6 B 14.9 B 

31 Fifth Avenue & Beech Street 12.6 B 15.2 B 

32 Fifth Avenue & Broadway 13.0 B 16.4 B 

33 Sixth Avenue & Elm Street/I-5 NB Off-Ramp 7.9 A 10.1 B 

34 Sixth Avenue & Cedar Street 14.1 B 18.7 B 

35 Ninth Street & Ash Street 10.9 B 11.0 B 

36 Tenth Avenue & A Street 19.6 B 22.0 C 

37 Eleventh Avenue & A Street 27.8 C 20.4 C 

38 Eleventh Avenue & Broadway 12.3 B 10.6 B 

39 Eleventh Avenue & F Street 6.0 A 8.2 A 

40 Eleventh Avenue & G Street 11.4 B 18.8 B 

41 Eleventh Avenue & Market Street 18.3 B 13.3 B 

42 Park Boulevard & G Street 6.8 A 5.0 A 

43 13th Street & G Street 6.5 A 5.2 A 

44 14th Street & G Street 10.7 B 11.5 B 

45 15th Street & F Street 18.5 C 149.3 F 

46 16th Street & E Street 78.9 E 25.0 C 
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Table 4.2 Peak Hour Intersection LOS Results - Existing Conditions 

    

# Intersection 
AM Peak Hour PM Peak Hour  

Avg. 
Delay 
(sec.) 

LOS Avg. Delay 
(sec.) LOS 

47 16th Street & F Street 17.4 B 15.9 B 

48 16th Street & G Street 12.0 B 46.1 D 

49 16th Street & Market Street 11.4 B 18.9 B 

50 16th Street & Island Avenue 10.3 B 13.3 B 

51 16th Street & K Street 13.2 B 17.7 C 

52 Imperial Avenue & 16th Street 12.5 B 14.1 B 

53 17th Street & G Street 21.6 C 185.3 F 

54 17th Street & J Street 10.5 B 9.9 A 

55 Imperial Avenue & 17th Street 12.2 B 11.5 B 

56 19th Street & J Street 11.1 B 52.2 F 

57 Imperial Avenue & 19th Street 17.9 B 24.9 C 

58 Logan Avenue & I-5 SB Off-Ramp 38.5 E 15.8 C 

59 Logan Avenue & I-5 SB On-Ramp 23.4 C 40.5 E 

Source: NDS, Chen Ryan Associates; February 2017 

Note:  
Failing LOS of F is denoted in bold text. 
 

As shown, all key study intersections currently operate at LOS E or better with the exception of 
the following: 
 

• 15th Street & F Street (PM peak hour) 

• 17th Street & G Street (PM peak hour) 

• 19th Street & J Street (PM peak hour) 
 
Freeway Analysis 

Table 4.3 displays the LOS results from the freeway mainline segment analysis under Existing 
Conditions.  
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 Table 4.3 Freeway Mainline Analysis – Existing Conditions 

Freeway / 
State 

Highway Segment ADT1 Direction 
# of 

Lanes Capacity2 HV % 

AM Peak Hour PM Peak Hour 
Peak 
Hour 

Volume 
V/C 

Ratio LOS 

Peak 
Hour 

Volume 
V/C 

Ratio LOS 

I-5 

Grape Street to 
First Avenue 

169,000 
NB 4M 9,400 4.1% 9,070 0.965 E 5,300 0.564 C 

SB 4M 9,400 4.1% 5,370 0.571 C 7,910 0.841 D 

First Avenue to 
SR-163 

213,000 
NB 4M 9,400 4.1% 11,430 1.216 F 6,680 0.711 D 

SB 5M 11,750 4.1% 6,760 0.575 C 9,970 0.849 D 

SR-163 and B 
Street 

223,000 
NB 6M 14,100 3.7% 11,910 0.845 D 6,960 0.494 B 

SB 6M 14,100 3.7% 7,050 0.500 C 10,390 0.737 D 

B Street to SR-
94 

223,000 
NB 4M 9,400 4.0% 11,950 1.271 F 6,980 0.743 D 

SB 4M 9,400 4.0% 7,070 0.752 D 10,430 1.110 F 
SR-94 to 

Imperial Avenue 
173,000 

NB 5M 11,750 3.8% 9,250 0.787 D 5,410 0.460 B 

SB 5M 11,750 3.8% 5,480 0.466 B 8,070 0.687 C 

Imperial Avenue 
to SR-75 

169,000 
NB 5M 11,750 4.0% 9,060 0.771 D 5,290 0.450 B 

SB 5M 11,750 4.0% 5,360 0.456 B 7,900 0.672 C 

Source: Chen Ryan Associates; February 2017 

Notes: 
Bold letter indicates LOS E or F. 
M = Mainline lane. 
1 Traffic volumes provided by Caltrans (2015).  
2 The capacity is calculated as 2,350 ADT per main lane and 1,410 ADT (60% of the main lane capacity) per auxiliary lane. 
AM Splits: Directional split.= 68.2% in the NB | Peak hour %.=7.8%, provided by Caltrans (2015) 
PM Splits: Directional split.= 59.9% in the SB | Peak hour %.=7.1%, provided by Caltrans (2015) 
HV = Heavy vehicle % 
 
As shown, all study area freeway mainline segments operate at LOS D or better, with the 
exception of the following: 
 

• I-5 Northbound, between Grape Street and First Avenue (LOS E, AM Peak) 

• I-5 Northbound, between First Avenue and SR-163 (LOS F, AM Peak) 

• I-5 Northbound, between B Street and SR-94 (LOS F, AM Peak) 

• I-5 Southbound, between B Street and SR-94 (LOS F, PM Peak) 

 

4.4 Existing Plus Project Roadway Network and Traffic Volumes 

Existing Plus Project traffic volumes were derived by combining the existing traffic volumes 
(displayed in Figure 4-2) with the project trip assignment volumes (displayed in Figure 3-3). Daily 
roadway and peak hour intersection volumes are displayed in Figures 4-3a and 4-3b. 
 

4.5 Existing Plus Project Traffic Conditions 

Analyses were conducted using the methodologies described in Chapter 2.0.  Roadway segment 
analysis, intersection LOS analysis, and freeway mainline analysis results are discussed separately 
below. 
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Roadway Segment Analysis 

Table 4.4 displays the LOS analysis results for key roadway segments under Existing Plus Project 
Conditions. 
 

Table 4.4 Roadway Segment LOS Results - Existing Plus Project Conditions 

Roadway Segment 
Cross-
Section 

Threshold 
(LOS E) 

Existing + Project Existing 
Δ Sig? ADT V/C LOS ADT / V/C / LOS 

Harbor 
Drive 

Between Laurel Street & Hawthorn 
Street 

6-Ln w/ RM <60,000 55,201 0.920 D 53,507 / 0.892 / D 0.028 N 

Between Pacific Highway and Kettner 
Boulevard 

6-Ln w/ RM <50,000 19,291 0.386 A 16,750 / 0.335 / A 0.051 N 

Between Kettner Boulevard & Market 
Street 

6-Ln w/ RM <50,000 21,163 0.423 A 18,622 / 0.372 / A 0.051 N 

Between Market Street and Front Street 6-Ln w/ RM <50,000 20,320 0.406 A 17,779 / 0.356 / A 0.051 N 

Between Front Street and First Avenue 4-Ln w/ SM <40,000 22,941 0.574 B 19,129 / 0.478 / B 0.095 N 

Between First Avenue & Convention 
Center Court 

4-Ln w/ RM <40,000 24,149 0.604 B 18,643 / 0.466 / B 0.138 N 

Between Convention Center Court & 
Fifth Avenue 

4-Ln w/ SM <40,000 24,174 0.604 B 18,668 / 0.467 / B 0.138 N 

Between Fifth Avenue and Park 
Boulevard 

4-Ln w/ RM <40,000 27,924 0.698 B 19,877 / 0.497 / B 0.201 N 

South of Park Boulevard 4-Ln w/ RM <40,000 23,225 0.581 C 22,801 / 0.570 / C 0.011 N 

Pacific 
Highway 

Between Juniper Street & Hawthorn 
Street 

6-Ln w/ RM <50,000 9,523 0.190 A 8,676 / 0.174 / A 0.017 N 

Between Broadway & Harbor Drive 4-Ln w/ SM <40,000 10,279 0.257 A 9,432 / 0.236 / A 0.021 N 

 Source: Chen Ryan Associates; February 2017 

Notes: 
V/C = Volume to Capacity Ratio 
RM = Raised Median 
SM = Striped Median 

 
As shown, all of the roadways within the study area are projected to continue operating at 
acceptable LOS D or better under Existing Plus Project Conditions.    
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Intersection Analysis 

Table 4.5 displays intersection LOS and average vehicle delay results under Existing Plus Project 
Conditions.  LOS calculation worksheets for the Existing Plus Project Conditions are provided in 
Appendix C. 
 

Table 4.5 Peak Hour Intersection LOS Results - Existing Plus Project Conditions 

# Intersection 

AM Peak Hour PM Peak Hour Delay w/o 
Project 
(sec.) 

AM/PM 

LOS w/o 
Project 
AM/PM 

Change in 
Delay 
(sec.)     

AM/PM 

Significant 
Impact? 

Avg. 
Delay 
(sec.) 

LOS 
Avg. 
Delay 
(sec.) 

LOS 

1 Harbor Drive & Laurel Street 17.6 B 46.2 D 17.4 / 46.2 B / D 0.2 / 0.0 N / N 

2 Harbor Drive & Hawthorn Street 24.4 C 11.5 B 24.4 / 11.5 C / B 0.0 / 0.0 N / N 

3 Harbor Drive & Grape St 17.7 B 17.1 B 17.7 / 17.1 B / B 0.0 / 0.0 N / N 

4 Harbor Drive & Ash Street 12.9 B 15.3 B 11.1 / 11.0 B / B 1.8 / 4.3 N / N 

5 Harbor Drive & Broadway 13.5 B 47.5 D 13.5 / 47.5 B / D 0.0 / 0.0 N / N 

6 Harbor Drive & Kettner Boulevard 20.0 B 21.1 C 20.0 / 20.9 C / C 0.0 / 0.2 N / N 

7 Harbor Drive & Market Street 31.0 C 20.6 C 30.8 / 20.6 C / C 0.2 / 0.0 N / N 

8 Harbor Drive & Front Street 24.8 C 39.5 D 23.6 / 26.5 C / C 1.2 / 13.0 N / N 

9 First Street & Harbor Drive 8.8 A 19.0 B 8.8 / 18.0 A / B 0.0 / 1.0 N / N 

10 Harbor Drive & Fifth Avenue 19.1 B 30.1 C 12.0 / 20.7 B / C 7.1 / 9.4 N / N 

11 Park Boulevard & Harbor Drive 29.6 C 17.6 B 21.2 / 14.6 C / B 8.4 / 3.0 N / N 

12 Cesar Chavez Parkway & Harbor Drive 21.2 C 26.9 C 19.9 / 25.4 B / C 1.3 / 1.5 N / N 

13 Pacific Highway & Laurel Street 41.2 D 53.3 D 41.2 / 53.3 D / D 0.0 / 0.0 N / N 

14 Pacific Highway & Juniper Street 14.0 B 7.1 A 15.1 / 7.1 B / A -1.1 / 0.0 N / N 

15 Pacific Highway & Hawthorn Street 17.3 B 30.7 C 16.6 / 30.1 B / C 0.7 / 0.6 N / N 

16 Pacific Highway & Grape Street 35.1 C 49.5 D 35.1 / 48.9 D / D 0.0 / 0.6 N / N 

17 Pacific Highway & Cedar Street 9.6 A 11.5 B 9.6 / 11.5 A / B 0.0 / 0.0 N / N 

18 Pacific Highway & Ash Street 20.2 C 20.1 C 20.2 / 20.1 C / C 0.0 / 0.0 N / N 

19 Pacific Highway & Grand Palm Court 13.2 B 18.8 B 13.2 / 18.8 B / B 0.0 / 0.0 N / N 

20 Pacific Highway & Broadway 26.7 C 31.1 C 26.7 / 31.1 C / C 0.0 / 0.0 N / N 

21 Pacific Highway & Harbor Drive 22.8 C 32.1 C 22.8 / 30.3 C / C 0.0 / 1.8 N / N 

22 Front Street & Beech Street 14.3 B 15.3 B 14.1 / 15.3 B / B 0.2 / 0.0 N / N 

23 Front Street & A Street 13.2 B 18.8 B 13.1 / 18.8 B / B 0.1 / 0.0 N / N 

24 Front Street & Broadway 16.2 B 20.9 C 15.8 / 20.3 B / C 0.4 / 0.6 N / N 

25 
First Avenue & I-5 NB On-Ramp/Elm 

Street 
6.2 A 36.1 D 6.2 / 36.1 A / D 0.0 / 0.0 N / N 

26 First Avenue & Cedar Street 16.9 B 17.7 B 16.8 / 17.7 B / B 0.1 / 0.0 N / N 

27 First Avenue & Beech Street 22.1 C 58.1 E 21.8 / 58.1 C / E 0.3 / 0.0 N / N 

28 First Avenue & A Street 12.3 B 17.5 B 12.3 / 17.4 B / B 0.0 / 0.1 N / N 

29 First Avenue & Broadway 21.3 C 20.0 B 20.9 / 19.6 C / B 0.4 / 0.4 N / N 

30 Fifth Avenue & Cedar Street 12.7 B 15.0 B 12.6 / 14.9 B / B 0.1 / 0.1 N / N 
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Table 4.5 Peak Hour Intersection LOS Results - Existing Plus Project Conditions 

# Intersection 

AM Peak Hour PM Peak Hour Delay w/o 
Project 
(sec.) 

AM/PM 

LOS w/o 
Project 
AM/PM 

Change in 
Delay 
(sec.)     

AM/PM 

Significant 
Impact? 

Avg. 
Delay 
(sec.) 

LOS 
Avg. 
Delay 
(sec.) 

LOS 

31 Fifth Avenue & Beech Street 12.6 B 15.2 B 12.6 / 15.2 B / B 0.0 / 0.0 N / N 

32 Fifth Avenue & Broadway 13.1 B 17.4 B 13.0 / 16.4 B / B 0.1 / 1.0 N / N 

33 
Sixth Avenue & Elm Street/I-5 NB Off-

Ramp 
7.9 A 10.1 B 7.9 / 10.1 A / B 0.0 / 0.0 N / N 

34 Sixth Avenue & Cedar Street 14.2 B 18.8 B 14.1 / 18.7 B / B 0.1 / 0.1 N / N 

35 Ninth Street & Ash Street 10.9 B 11.0 B 10.9 / 11.0 B / B 0.0 / 0.0 N / N 

36 Tenth Avenue & A Street 20.1 C 22.1 C 19.6 / 22.0 B / C 0.5 / 0.1 N / N 

37 Eleventh Avenue & A Street 28.1 C 20.7 C 27.8 / 20.4 C / C 0.3 / 0.3 N / N 

38 Eleventh Avenue & Broadway 12.4 B 10.6 B 12.3 / 10.6 B / B 0.1 / 0.0 N / N 

39 Eleventh Avenue & F Street 6.1 A 8.2 A 6.0 / 8.2 A / A 0.1 / 0.0 N / N 

40 Eleventh Avenue & G Street 11.5 B 19.4 B 11.4 / 18.8 B / B 0.1 / 0.6 N / N 

41 Eleventh Avenue & Market Street 18.7 B 13.5 B 18.3 / 13.3 B / B 0.4 / 0.2 N / N 

42 Park Boulevard & G Street 6.8 A 5.0 A 6.8 / 5.0 A / A 0.0 / 0.0 N / N 

43 13th Street & G Street 6.5 A 5.3 A 6.5 / 5.2 A / A 0.0 / 0.1 N / N 

44 14th Street & G Street 10.7 B 11.5 B 10.7 / 11.5 B / B 0.0 / 0.0 N / N 

45 15th Street & F Street 18.5 C 165.1 F 18.5 / 149.3 C / F 0.0 / 15.8 N / Y 

46 16th Street & E Street 78.9 E 25.0 C 78.9 / 25.0 E / C 0.0 / 0.0 N / N 

47 16th Street & F Street 17.8 B 15.9 B 17.4 / 15.9 B / B 0.4 / 0.0 N / N 

48 16th Street & G Street 12.0 B 49.6 D 12.0 / 46.1 B / D 0.0 / 3.5 N / N 

49 16th Street & Market Street 11.4 B 18.9 B 11.4 / 18.9 B / B 0.0 / 0.0 N / N 

50 16th Street & Island Avenue 10.8 B 14.0 B 10.3 / 13.3 B / B 0.5 / 0.7 N / N 

51 16th Street & K Street 13.5 B 18.6 C 13.2 / 17.7 B / C 0.3 / 0.9 N / N 

52 Imperial Avenue & 16th Street 12.6 B 14.3 B 12.5 / 14.1 B / B 0.1 / 0.2 N / N 

53 17th Street & G Street 21.9 C 213.3 F 21.6 / 185.3 C / F 0.3 / 28.0 N / Y 

54 17th Street & J Street 10.5 A 10.5 B 10.5 / 9.9 B / A 0.0 / 0.6 N / N 

55 Imperial Avenue & 17th Street 12.3 B 11.7 B 12.2 / 11.5 B / B 0.1 / 0.2 N / N 

56 19th Street & J Street 11.9 B 70.8 F 11.1 / 52.2 B / F 0.8 / 18.6 N / Y 

57 Imperial Avenue & 19th Street 18.4 B 27.3 C 17.9 / 24.9 B / C 0.5 / 2.4 N / N 

58 Logan Avenue & I-5 SB Off-Ramp 43.5 E 16.9 C 38.5 / 15.8 E / C 5.0 / 1.1 N / N 

59 Logan Avenue & I-5 SB On-Ramp 24.2 C 43.1 E 23.4 / 40.5 C / E 0.8 / 2.6 N / N 

 Source: Chen Ryan Associates; February 2017 

Note:  
Failing LOS of F is denoted in bold text. 
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As shown in Table 4.4, the following intersections are projected to operate at LOS F under Existing 
Plus Project Conditions, all during the PM peak period: 

• 15th Street & F Street 

• 17th Street & G Street 

• 19th Street & J Street 
 
Based upon the significance criteria presented in Section 2.5 of this report, significant traffic 
related impacts are associated with the Proposed Project at all three intersections listed above, 
under Existing Plus Project Conditions (intersections operating at LOS F which the project adds 
more than 2.0 seconds of delay to). 
 

Freeway Analysis 

Table 4.6 displays the LOS results from the freeway mainline segment analysis under Existing Plus 
Project Conditions.  
 

Table 4.6 Freeway Mainline Analysis – Existing Plus Project Conditions 

Freeway / 
State 

Highway Segment ADT Direction 

AM Peak Hour PM Peak Hour 
Peak 
Hour 

Volume 
V/C 

Ratio LOS Δ S? 

Peak 
Hour 

Volume 
V/C 

Ratio LOS Δ S? 

I-5 

Grape Street to 
First Avenue 

171,100 
NB 9,180 0.977 E 0.012 Y 5,360 0.570 C 0.006 N 

SB 5,430 0.578 C 0.007 N 8,010 0.852 D 0.011 N 

First Avenue to 
SR-163 

213,400 
NB 11,450 1.218 F 0.002 N 6,690 0.712 D 0.001 N 

SB 6,780 0.577 C 0.002 N 9,990 0.850 D 0.001 N 

SR-163 and B 
Street 

223,400 
NB 11,930 0.846 D 0.001 N 6,970 0.494 B 0.000 N 

SB 7,060 0.501 C 0.001 N 10,410 0.738 D 0.001 N 

B Street to SR-
94 

223,400 
NB 11,970 1.273 F 0.002 N 7,000 0.745 D 0.002 N 

SB 7,090 0.754 D 0.002 N 10,450 1.112 F 0.002 N 

SR-94 to 
Imperial Avenue 

173,400 
NB 9,270 0.789 D 0.002 N 5,420 0.461 B 0.001 N 

SB 5,490 0.467 B 0.001 N 8,090 0.689 C 0.002 N 

Imperial Avenue 
to SR-75 

170,300 
NB 9,130 0.777 D 0.006 N 5,330 0.454 B 0.004 N 

SB 5,400 0.460 B 0.004 N 7,960 0.677 C 0.005 N 

Source: Chen Ryan Associates; February 2017 

Notes: 
The capacity, Directional split, Peak hour % and Heavy vehicle % are assumed to be the same as Existing Conditions. 
Bold letter indicates substandard LOS E or F. 
Δ = Change in V/C Ratio. 
S? = Indicates if change in V/C ratio is significant 
 
As shown, all study area freeway mainline segments are projected to operate at LOS D or better, 
with the exception of the following: 
 

• I-5 Northbound, between Grape Street and First Avenue (LOS E, AM Peak) 

• I-5 Northbound, between First Avenue and SR-163 (LOS F, AM Peak) 

• I-5 Northbound, between B Street and SR-94 (LOS F, AM Peak) 
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• I-5 Southbound, between B Street and SR-94 (LOS F, PM Peak) 
 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would cause a significant change in the V/C ratio (add more than 0.010 
for LOS E) to the segment of I-5 Northbound, between Grape Street and First Avenue.  Therefore, 
the project would significantly impact this segment of mainline freeway. 
 

4.6 Impact Significance and Mitigation 

Roadway Segments 
Based upon the significance criteria presented in Section 2.5 of this report, no daily roadway 
segments were identified to be impacts by the Proposed Project under Existing Conditions 
(Roadway operating at LOS E which the Proposed Project increases the V/C ration be more than 
0.02 or operating at LOS F which the Proposed Project increases the V/C ratio by 0.01). 
 
Intersections 
The following intersections were identified to be directly impacted by the Proposed Project under 
Existing Plus Project Conditions.  The recommended mitigation measure for the corresponding 
impact is also provided: 

45. 15th Street & F Street - Signalization of the intersection is recommended by the Downtown 
Community Plan.  This improvement ultimately serves as a partial mitigation for the 
intersection under build out of the plan, with no feasible mitigation identified.   Therefore, 
to remain consistent with the Downtown Community Plan it is recommended that the 
project implement this improvement as mitigation for this impact.  However, the 
intersection is controlled by the City of San Diego and the District does not have 
jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

53. 17th Street & G Street - Signalization of the intersection is recommended by the Downtown 
Community Plan.  This improvement ultimately serves as a partial mitigation for the 
intersection under build out of the plan, with no feasible mitigation identified.   Therefore, 
to remain consistent with the Downtown Community Plan it is recommended that the 
project pay its fair-share of the improvement cost as its mitigation.   However, the 
intersection is controlled by the City of San Diego and the District does not have 
jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

56. 19th Street & J Street – Restriping the northbound left turn lane into a northbound left 
turn and through shared lane is recommended at this intersection by the Downtown 
Community Plan.  This improvement was identified to fully mitigate the intersection 
performance under build out of the plan.  Therefore, to remain consistent with the 
Downtown Community Plan it is recommended that the project pay its fair-share of the 
improvement cost as its mitigation.    However, the intersection is controlled by the City 
of San Diego and the District does not have jurisdiction over it; therefore, the impact is 
considered significant and unavoidable. 
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Freeway 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would cause a significant change in the V/C ratio (add more than 0.010 
for LOS E or 0.005 for LOS F) to the following key study mainline freeway mainline segment: 
 

• I-5 Northbound, between Grape Street and First Avenue (AM peak hour). 
 
The San Diego Forward Plan includes a series of operational improvements along I-5 between I-
15 and I-8, which would encompass this segment.  However, these improvements are not 
scheduled until Year 2050. These improvements are also subject to budget availability and 
coordination with Caltrans.  At the moment, there is no program in place into which the Project 
Applicant could pay its fair-share towards the cost of such improvements. Therefore, 
improvements are considered infeasible and the impacts along I-5 and would remain significant 
and unavoidable.   
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5.0 Near-Term Year 2021 Traffic Conditions 

This section provides an analysis of Near-Term traffic conditions both with and without the 
Proposed Project.  Scenarios analyzed in this section include: 

• Near-Term Year 2021 Base Conditions 

• Near-Term Year 2021 Base Plus Project Conditions 
 

 

5.1 Near-Term Year 2021 Base Roadway Network and Traffic Volumes 

It is assumed that under Near-Term Year 2021 Base Conditions the roadway and intersection 
geometrics would be identical to those under Existing Conditions, as previously displayed in in 
Figure 4-1.   
 
Near-Term Year 2021 Base intersection volumes were developed using the same modeling 
techniques employed for the Downtown San Diego Near-Term Year 2021 Traffic Assessment 
Report (Chen Ryan Associates, August 2015). The model was updated to include the projects 
provided in Appendix D to replicate 2021 conditions.   Figures 5-1a and b display average daily 
roadway and peak hour intersection volumes for the study roadway segments and intersections 
under the Near-Term Year 2021 Base Conditions.   
 
 
 

5.2 Near-Term Year 2021 Base Traffic Conditions 

LOS analyses for Near-Term Year 2021 Base Conditions were conducted using the methodologies 
described in Chapter 2.0.  Roadway segment analysis, intersection LOS analysis, and freeway 
mainline analysis results are discussed separately below. 
 
Roadway Segment Analysis 

Table 5.1 displays the LOS analysis results for key roadway segments under the Near-Term Year 
2021 Base Conditions.   
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Figure 5-1B
Peak Hour Intersection Traffic Volumes -

Near-Term Year 2021 Base Conditions (Intersections 58 and 59)
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Table 5.1 Roadway Segment LOS Results - Near-Term Year 2021 Base Conditions 
Roadway 
Segment Segment Cross-section 

Threshold 
(LOS E) ADT V/C LOS 

Harbor Drive 

Between Laurel Street & Hawthorn Street 6-Ln w/ RM <60,000 65,300 1.088 F 

Between Pacific Highway and Kettner 
Boulevard 

6-Ln w/ RM <50,000 25,800 0.516 B 

Between Kettner Boulevard & Market Street 6-Ln w/ RM <50,000 28,700 0.574 C 

Between Market Street and Front Street 6-Ln w/ RM <50,000 23,000 0.460 B 

Between Front Street and First Avenue 4-Ln w/ SM <40,000 24,700 0.618 C 

Between First Avenue & Convention Center 
Court 

4-Ln w/ RM <40,000 24,100 0.603 C 

Between Convention Center Court & Fifth 
Avenue 

4-Ln w/ SM <40,000 24,100 0.603 C 

Between Fifth Avenue and Park Boulevard 4-Ln w/ RM <40,000 25,700 0.643 C 

South of Park Boulevard 4-Ln w/ RM <40,000 23,300 0.583 C 

Pacific 
Highway 

Between Juniper Street & Hawthorn Street 6-Ln w/ RM <50,000 10,100 0.202 A 

Between Broadway & Harbor Drive 4-Ln w/ SM <40,000 9,900 0.248 A 

 Source: Chen Ryan Associates; February 2017 

Notes: 
V/C = Volume to Capacity Ratio. 
RM = Raised Median 
SM = Striped Median 

 
As shown, all study roadway segments are projected to operate at LOS C or better under Near-
Term Year 2021 Base Conditions, with the exception of Harbor Drive between Laurel Street and 
Hawthorn Street which is projected to operate at LOS F under Near-Term Year 2021 Base 
Conditions.  
 
Intersection Analysis 

Table 5.2 displays intersection LOS and average vehicle delay results under Near-Term Year 2021 
Base Conditions.  LOS calculation worksheets are provided in Appendix E.   
 

Table 5.2 Peak Hour Intersection LOS Results – Near-Term Year 2021 Base Conditions 

# Intersection 
AM Peak Hour PM Peak Hour  

Avg. Delay 
(sec.) LOS Avg. Delay 

(sec.) LOS 

1 Harbor Drive & Laurel Street 41.2 D 36.1 D 

2 Harbor Drive & Hawthorn Street 54.6 D 14.9 B 

3 Harbor Drive & Grape St 15.7 B 15.9 B 

4 Harbor Drive & Ash Street 13.8 B 15.4 B 

5 Harbor Drive & Broadway 14.8 B 72.1 E 

6 Harbor Drive & Kettner Boulevard 18.0 B 27.1 C 

7 Harbor Drive & Market Street 27.1 C 21.5 C 

8 Harbor Drive & Front Street 32.2 C 36.6 D 

9 First Street & Harbor Drive 13.0 B 24.3 C 
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Table 5.2 Peak Hour Intersection LOS Results – Near-Term Year 2021 Base Conditions 

# Intersection 
AM Peak Hour PM Peak Hour  

Avg. Delay 
(sec.) LOS Avg. Delay 

(sec.) LOS 

10 Harbor Drive & Fifth Avenue 13.5 B 26.8 C 

11 Park Boulevard & Harbor Drive 52.0 D 14.5 B 

12 Cesar Chavez Parkway & Harbor Drive 28.9 C 47.8 D 

13 Pacific Highway & Laurel Street 49.8 D 53.5 D 

14 Pacific Highway & Juniper Street 9.8 A 6.2 A 

15 Pacific Highway & Hawthorn Street 21.4 C 37.9 D 

16 Pacific Highway & Grape Street 41.6 D 93.8 F 
17 Pacific Highway & Cedar Street 10.8 B 16.9 B 

18 Pacific Highway & Ash Street 32.4 C 56.5 E 

19 Pacific Highway & Grand Palm Court 15.5 B 19.6 B 

20 Pacific Highway & Broadway 36.7 D 36.4 D 

21 Pacific Highway & Harbor Drive 25.1 C 30.8 C 

22 Front Street & Beech Street 32.8 C 16.0 B 

23 Front Street & A Street 19.5 B 15.3 B 

24 Front Street & Broadway 23.4 C 42.7 D 

25 First Avenue & I-5 NB On-Ramp/Elm Street 7.4 A 17.5 B 

26 First Avenue & Cedar Street 17.6 B 12.4 B 

27 First Avenue & Beech Street 39.6 D 138.6 F 
28 First Avenue & A Street 16.6 B 36.0 D 

29 First Avenue & Broadway 56.5 E 26.2 C 

30 Fifth Avenue & Cedar Street 14.6 B 18.7 B 

31 Fifth Avenue & Beech Street 13.7 B 21.6 C 

32 Fifth Avenue & Broadway 15.1 B 18.7 B 

33 Sixth Avenue & Elm Street/I-5 NB Off-Ramp 8.4 A 10.2 B 

34 Sixth Avenue & Cedar Street 14.9 B 18.6 B 

35 Ninth Street & Ash Street 12.0 B 11.1 B 

36 Tenth Avenue & A Street 19.8 B 21.9 C 

37 Eleventh Avenue & A Street 20.9 C 32.7 C 

38 Eleventh Avenue & Broadway 12.5 B 70.0 E 

39 Eleventh Avenue & F Street 40.9 D 62.0 E 

40 Eleventh Avenue & G Street 15.7 B 74.2 E 

41 Eleventh Avenue & Market Street 30.8 C 19.9 B 

42 Park Boulevard & G Street 9.5 A 7.3 A 

43 13th Street & G Street 10.4 B 34.7 C 

44 14th Street & G Street 14.1 B 159.9 F 
45 15th Street & F Street 0.2 0.0 435.6 F 
46 16th Street & E Street 103.8 F 53.1 D 

47 16th Street & F Street 291.8 F 22.6 C 
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Table 5.2 Peak Hour Intersection LOS Results – Near-Term Year 2021 Base Conditions 

# Intersection 
AM Peak Hour PM Peak Hour  

Avg. Delay 
(sec.) LOS Avg. Delay 

(sec.) LOS 

48 16th Street & G Street 15.9 B 286.4 F 
49 16th Street & Market Street 15.4 B 25.2 C 

50 16th Street & Island Avenue 13.5 B 67.2 F 
51 16th Street & K Street 27.5 D 78.5 F 
52 Imperial Avenue & 16th Street 15.5 B 32.2 C 

53 17th Street & G Street 94.8 F >500 F 
54 17th Street & J Street 12.9 B 12.0 B 

55 Imperial Avenue & 17th Street 12.6 B 12.9 B 

56 19th Street & J Street 15.0 B 76.4 F 
57 Imperial Avenue & 19th Street 21.4 C 17.0 B 

58 Logan Avenue & I-5 SB Off-Ramp 45.5 E 21.6 C 

59 Logan Avenue & I-5 SB On-Ramp 65.2 F >500 F 
Source: Chen Ryan Associates; February 2017 

Note: Failing LOS of F is denoted in bold text. 

 
As shown, all study area intersections are projected to operate at acceptable LOS E or better 
under Near-Term Year 2021 Base Conditions, with the exception of the following: 
 
AM Peak: PM Peak: 

• 15th Street & F Street • Pacific Highway & Grape Street 

• 16th Street & E Street • First Avenue & Beech Street 

• 16th Street & F Street • 14th Street & G Street 

• 17th Street & G Street • 15th Street & F Street 

• Logan Avenue & 1-5 SB On-Ramp • 16th Street & Island Avenue 
 • 16th Street & G Street 
 • 16th Street & K Street 
 • 17th Street & G Street 
 • 19th Street & J Street 
 • Logan Avenue & I-5 SB On-Ramp 

 

Freeway Analysis 

Table 5.3 displays the LOS results from the freeway mainline segment analysis under Near-Term 
Year 2021 Base Conditions.  
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 Table 5.3 Freeway Mainline Analysis – Near-Term Year 2021 Base Conditions 

Freeway / 
State 

Highway Segment ADT Direction 
# of 

Lanes Capacity HV % 

AM Peak Hour PM Peak Hour 
Peak 
Hour 

Volume 
V/C 

Ratio LOS 

Peak 
Hour 

Volume 
V/C 

Ratio LOS 

I-5 

Grape Street to 
First Avenue 

173,100 
NB 4M 9,400 4.1% 9,290 0.988 E 5,430 0.578 C 

SB 4M 9,400 4.1% 5,500 0.585 C 8,100 0.862 D 

First Avenue to 
SR-163 

224,900 
NB 4M 9,400 4.1% 12,060 1.283 F 7,050 0.750 D 

SB 5M 11,750 4.1% 7,140 0.608 C 10,530 0.896 E 

SR-163 and B 
Street 

231,900 
NB 6M 14,100 3.7% 12,390 0.879 D 7,240 0.513 C 

SB 6M 14,100 3.7% 7,330 0.520 C 10,810 0.767 D 

B Street to SR-
94 

231,900 
NB 4M 9,400 4.0% 12,430 1.322 F 7,260 0.772 D 

SB 4M 9,400 4.0% 7,360 0.783 D 10,840 1.153 F 
SR-94 to 

Imperial Avenue 
189,100 

NB 5M 11,750 3.8% 10,110 0.860 D 5,910 0.503 C 

SB 5M 11,750 3.8% 5,990 0.510 C 8,820 0.751 D 

Imperial Avenue 
to SR-75 

185,200 
NB 5M 11,750 4.0% 9,920 0.844 D 5,800 0.494 B 

SB 5M 11,750 4.0% 5,870 0.500 C 8,660 0.737 D 

Source: Chen Ryan Associates; February 2017 

Notes: 
Bold letter indicates LOS E or F. 
M = Mainline lane. 

The capacity, Directional split, Peak hour % and Heavy vehicle % are assumed to be the same as Existing Conditions. 
Bold letter indicates substandard LOS E or F. 
HV = Heavy vehicle % 
 
As shown, all study area freeway mainline segments operate at LOS D or better, with the 
exception of the following: 
 

• I-5 Northbound, between Grape Street and First Avenue (LOS E, AM Peak) 

• I-5 Northbound, between First Avenue and SR-163 (LOS F, AM Peak) 

• I-5 Northbound, between First Avenue and SR-163 (LOS E, PM Peak) 

• I-5 Northbound, between B Street and SR-94 (LOS F, AM Peak) 

• I-5 Southbound, between B Street and SR-94 (LOS F, PM Peak) 
 

5.3 Near-Term Year 2021 Base Plus Project Roadway Network and 

Traffic Volumes 

Roadway and intersection geometrics under Near-Term Year 2021 Base Plus Project Conditions 
were assumed to be identical to Existing Conditions geometrics, as shown in Figure 4-1.   
 
Near-Term Year 2021 Base Plus Project traffic volumes were derived by combining the Near-Term 
Year 2021 Base traffic volumes (displayed in Figure 5-1) and the project trip assignment volumes 
(displayed in Figures 3-3).  Daily and peak hour intersection volumes for this scenario are 
displayed in Figure 5-2. 
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5.4 Near-Term Year 2021 Base Plus Project Traffic Conditions 

LOS analyses were conducted using the methodologies described in Chapter 2.0.  Roadway 
segment analysis, intersection LOS analysis, and freeway mainline analysis results are discussed 
separately below. 

 

Roadway Segment Analysis 

Table 5.4 displays the LOS analysis results for key roadway segments under Near-Term Year 2021 
Base Plus Project Conditions. 
 

Table 5.4 Roadway Segment LOS Results – Near-Term Year 2021 Base Plus Project 
Conditions 

Roadway Segment Cross-Section 
Threshold 

(LOS E) 

Near-Term Year 2021 
Base + Project 

Near-Term Year 
2021 Base 

Δ Sig? ADT V/C LOS ADT / V/C / LOS 

Harbor 
Drive 

Between Laurel Street 
& Hawthorn Street 

6-Ln w/ RM 60,000 66,994 1.117 F 65,300 / 1.088 / F 0.028 Y 

Between Pacific 
Highway and Kettner 
Boulevard 

6-Ln w/ RM <50,000 28,341 0.567 B 25,800 / 0.516 / B 0.051 N 

Between Kettner 
Boulevard & Market 
Street 

6-Ln w/ RM <50,000 31,241 0.625 C 28,700 / 0.574 / C 0.051 N 

Between Market Street 
and Front Street 

6-Ln w/ RM <50,000 25,541 0.511 B 23,000 / 0.460 / B 0.051 N 

Between Front Street 
and First Avenue 

4-Ln w/ SM <40,000 28,512 0.713 C 24,700 / 0.618 / C 0.095 N 

Between First Avenue 
& Convention Center 
Court 

4-Ln w/ RM <40,000 29,606 0.740 C 24,100 / 0.603 / C 0.138 N 

Between Convention 
Center Court & Fifth 
Avenue 

4-Ln w/ SM <40,000 29,606 0.740 C 24,100 / 0.603 / C 0.138 N 

Between Fifth Avenue 
and Park Boulevard 

4-Ln w/ RM <40,000 33,747 0.844 D 25,700 / 0.643 / C 0.201 N 

South of Park 
Boulevard 

4-Ln w/ RM <40,000 23,724 0.593 C 23,300 / 0.583 / C 0.011 N 

Pacific 
Highway 

Between Juniper Street 
& Hawthorn Street 

6-Ln w/ RM <50,000 10,947 0.219 A 10,100 / 0.202 / A 0.017 N 

Between Broadway & 
Harbor Drive 

4-Ln w/ SM <40,000 10,747 0.269 A 9,900 / 0.248 / A 0.021 N 

Source: Chen Ryan Associates; February 2017 

Notes: 
V/C = Volume to Capacity Ratio. 
RM = Raised Median 
SM = Striped Median 
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As shown in Table 5.4, all study roadway segments are projected to operate at LOS C or better 
under Near-Term Year 2021 Base Plus Project Conditions, with the exception of Harbor Drive, 
between Laurel Street and Hawthorn Street which is projected to operate at LOS F under Near-
Term Year 2021 Base Plus Project Conditions.  
 
Based upon the significance criteria presented in Section 2.5 of this report, Harbor Drive between 
Laurel Street and Hawthorn Street would be significantly impacted by the Proposed Project under 
Near-Term Year 2021 Base Plus Project Conditions (Roadway operating at LOS E which the 
Proposed Project increases the V/C ration be more than 0.02 or operating at LOS F which the 
Proposed Project increases the V/C ratio by 0.01). 
 

Intersection Analysis 

Table 5.5 displays intersection LOS and average vehicle delay results under Near-Term Year 2021 
Base Plus Project Conditions.  Calculation worksheets are provided in Appendix F. 
 

Table 5.5 Peak Hour Intersection LOS Results – Near-Term Year 2021 Base Plus Project Conditions 

# Intersection 

AM Peak Hour PM Peak Hour Delay w/o 
Project 
(sec.) 

AM/PM 

LOS w/o 
Project 
AM/PM 

Change 
in Delay 

(sec.) 
AM/PM 

Significant 
Impact? 

Avg. 
Delay 
(sec.) 

LOS 
Avg. 
Delay 
(sec.) 

LOS 

1 Harbor Drive & Laurel Street 43.8 D 37.7 D 41.2 / 36.1 D / D 2.6 / 1.6 N / N 

2 Harbor Drive & Hawthorn Street 54.6 D 15.3 B 54.6 / 14.9 D / B 0.0 / 0.4 N / N 

3 Harbor Drive & Grape St 15.7 B 15.9 B 15.7 / 15.9 B / B 0.0 / 0.0 N / N 

4 Harbor Drive & Ash Street 18.6 B 24.1 C 13.8 / 15.4 B / B 4.8 / 8.7 N / N 

5 Harbor Drive & Broadway 14.8 B 72.1 E 14.8 / 72.1 B / E 0.0 / 0.0 N / N 

6 Harbor Drive & Kettner Boulevard 18.1 B 27.2 C 18.0 / 27.1 B / C 0.1 / 0.1 N / N 

7 Harbor Drive & Market Street 27.1 C 21.5 C 27.1 / 21.5 C / C 0.0 / 0.0 N / N 

8 Harbor Drive & Front Street 38.4 D 48.7 D 32.2 / 36.6 C / D 6.2 / 12.1 N / N 

9 First Street & Harbor Drive 13.0 B 27.0 C 13.0 / 24.3 B / C 0.0 / 2.7 N / N 

10 Harbor Drive & Fifth Avenue 29.5 C 52.0 D 13.5 / 26.8 B / C 16.0 / 25.2 N / N 

11 Park Boulevard & Harbor Drive 52.1 D 14.5 B 52.0 / 14.5 D / B 0.1 / 0.0 N / N 

12 Cesar Chavez Parkway & Harbor Drive 30.8 C 38.1 D 28.9 / 47.8 C / D 1.9 / 11.1 N / N 

13 Pacific Highway & Laurel Street 49.8 D 53.7 D 49.8 / 53.5 D / D 0.0 / 0.2 N / N 

14 Pacific Highway & Juniper Street 9.8 A 6.2 A 9.8 / 6.2 A / A 0.0 / 0.0 N / N 

15 Pacific Highway & Hawthorn Street 22.1 C 43.1 D 21.4 / 37.9 C / D 0.7 / 5.2 N / N 

16 Pacific Highway & Grape Street 41.6 D 91.9 F 41.6 / 93.8 D / F 0.0 / -1.9 N / N 

17 Pacific Highway & Cedar Street 10.8 B 16.9 B 10.8 / 16.9 B / B 0.0 / 0.0 N / N 

18 Pacific Highway & Ash Street 32.4 C 56.5 E 32.4 / 56.5 C / E 0.0 / 0.0 N / N 

19 Pacific Highway & Grand Palm Court 15.5 B 19.7 B 15.5 / 19.6 B / B 0.0 / 0.1 N / N 

20 Pacific Highway & Broadway 36.7 D 36.4 D 36.7 / 36.4 D / D 0.0 / 0.0 N / N 

21 Pacific Highway & Harbor Drive 25.1 C 31.6 C 25.1 / 30.8 C / C 0.0 / 0.8 N / N 

22 Front Street & Beech Street 32.8 C 16.5 B 32.8 / 16.0 C / B 0.0 / 0.5 N / N 
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Table 5.5 Peak Hour Intersection LOS Results – Near-Term Year 2021 Base Plus Project Conditions 

# Intersection 

AM Peak Hour PM Peak Hour Delay w/o 
Project 
(sec.) 

AM/PM 

LOS w/o 
Project 
AM/PM 

Change 
in Delay 

(sec.) 
AM/PM 

Significant 
Impact? 

Avg. 
Delay 
(sec.) 

LOS 
Avg. 
Delay 
(sec.) 

LOS 

23 Front Street & A Street 19.6 B 15.6 B 19.5 / 15.3 B / B 0.1 / 0.3 N / N 

24 Front Street & Broadway 26.8 C 45.0 D 23.4 / 42.7 C / D 3.4 / 2.3 N / N 

25 First Avenue & I-5 NB On-Ramp/Elm Street 7.4 A 17.5 B 7.4 / 17.5 A / B 0.0 / 0.0 N / N 

26 First Avenue & Cedar Street 17.7 B 12.5 B 17.6 / 12.4 B / B 0.1 / 0.1 N / N 

27 First Avenue & Beech Street 39.6 D 147.6 F 39.6 / 138.6 D / F 0.0 / 9.0 N / Y 

28 First Avenue & A Street 16.6 B 36.0 D 16.6 / 36.0 B / D 0.0 / 0.0 N / N 

29 First Avenue & Broadway 59.1 E 27.3 C 56.5 / 26.2 E / C 2.6 / 1.1 N / N 

30 Fifth Avenue & Cedar Street 14.8 B 18.9 B 14.6 / 18.7 B / B 0.2 / 0.2 N / N 

31 Fifth Avenue & Beech Street 13.7 B 21.6 C 13.7 / 21.6 B / C 0.0 / 0.0 N / N 

32 Fifth Avenue & Broadway 15.3 B 18.8 B 15.1 / 18.7 B / B 0.2 / 0.1 N / N 

33 Sixth Avenue & Elm Street/I-5 NB Off-Ramp 8.4 A 10.2 B 8.4 / 10.2 A / B 0.0 / 0.0 N / N 

34 Sixth Avenue & Cedar Street 14.9 B 18.7 B 14.9 / 18.6 B / B 0.0 / 0.1 N / N 

35 Ninth Street & Ash Street 12.0 B 11.1 B 12.0 / 11.1 B / B 0.0 / 0.0 N / N 

36 Tenth Avenue & A Street 20.2 C 22.7 C 19.8 / 21.9 B / C 0.4 / 0.8 N / N 

37 Eleventh Avenue & A Street 21.0 C 35.8 D 20.9 / 32.7 C / C 0.1 / 3.1 N / N 

38 Eleventh Avenue & Broadway 12.5 B 73.5 E 12.5 / 70.0 B / E 0.0 / 3.5 N / N 

39 Eleventh Avenue & F Street 43.3 D 66.9 E 40.9 / 62.0 D / E 2.4 / 4.9 N / N 

40 Eleventh Avenue & G Street 16.0 B 77.9 E 15.7 / 74.2 B / E 0.3 / 3.7 N / N 

41 Eleventh Avenue & Market Street 35.7 D 21.4 C 30.8 / 19.9 C / B 4.9 / 1.5 N / N 

42 Park Boulevard & G Street 9.5 A 7.7 A 9.5 / 7.3 A / A 0.0 / 0.4 N / N 

43 13th Street & G Street 10.4 B 37.7 D 10.4 / 34.7 B / C 0.0 / 3.0 N / N 

44 14th Street & G Street 14.1 B 164.3 F 14.1 / 159.9 B / F 0.0 / 4.4 N / Y 

45 15th Street & F Street 0.2 A 455.5 F 0.2 / 435.6 0 / F 0.0 / 19.9 N / Y 

46 16th Street & E Street 103.8 F 53.1 D 103.8 / 53.1 F / D 0.0 / 0.0 N / N 

47 16th Street & F Street 297.1 F 22.8 C 291.8 / 22.6 F / C 5.3 / 0.2 Y / N 

48 16th Street & G Street 16.0 B 290.7 F 15.9 / 286.4 B / F 0.1 / 4.3 N / Y 

49 16th Street & Market Street 15.4 B 25.2 C 15.4 / 25.2 B / C 0.0 / 0.0 N / N 

50 16th Street & Island Avenue 14.3 B 71.5 F 13.5 / 67.2 B / F 0.8 / 4.3 N / Y 

51 16th Street & K Street 29.2 D 93.5 F 27.5 / 78.5 D / F 1.7 / 15.0 N / Y 

52 Imperial Avenue & 16th Street 15.8 B 34.7 C 15.5 / 32.2 B / C 0.3 / 2.5 N / N 

53 17th Street & G Street 96.2 F >500 F 94.8 / >500 F / F 1.4 / N/A N / Y 

54 17th Street & J Street 13.6 B 12.9 B 12.9 / 12.0 B / B 0.7 / 0.9 N / N 

55 Imperial Avenue & 17th Street 12.6 B 12.9 B 12.6 / 12.9 B / B 0.0 / 0.0 N / N 

56 19th Street & J Street 17.0 C 97.0 F 15.0 / 76.4 B / F 2.0 / 20.6 N / Y 

57 Imperial Avenue & 19th Street 22.9 C 17.6 B 21.4 / 17.0 C / B 1.5 / 0.6 N / N 

58 Logan Avenue & I-5 SB Off-Ramp 51.1 F 23.6 C 45.5 / 21.6 E / C 5.6 / 2.0 Y / N 
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Table 5.5 Peak Hour Intersection LOS Results – Near-Term Year 2021 Base Plus Project Conditions 

# Intersection 

AM Peak Hour PM Peak Hour Delay w/o 
Project 
(sec.) 

AM/PM 

LOS w/o 
Project 
AM/PM 

Change 
in Delay 

(sec.) 
AM/PM 

Significant 
Impact? 

Avg. 
Delay 
(sec.) 

LOS 
Avg. 
Delay 
(sec.) 

LOS 

59 Logan Avenue & I-5 SB On-Ramp 70.7 F >500 F 65.2 / >500 F / F 5.5 / N/A Y / Y 

Source: Chen Ryan Associates; February 2017 

 
As show in Table 5.4, al key study intersections are projected to operate at acceptable LOS E or 
better under Near-Term Year 2021 Base Plus Project Conditions, with the exception of the 
following: 
 
AM Peak: PM Peak: 

• 16th Street & E Street • Pacific Highway & Grape Street 

• 16th Street & F Street • First Avenue & Beech Street 

• 17th Street & G Street • 14th Street & G Street 

• Logan Avenue & 1-5 SB Off-Ramp • 15th Street & F Street 

• Logan Avenue & 1-5 SB On-Ramp • 16th Street & G Street 
 • 16th Street & Island Avenue 

 • 16th Street & K Street 
 • 17th Street & G Street 
 • 19th Street & J Street 
 • Logan Avenue & I-5 SB On-Ramp 

 
Based upon the significance criteria presented in Section 2.5 of this report, significant traffic 
related impacts are associated with the Proposed Project under Near-Term Year 2021 Base Plus 
Project Conditions at the following intersections (Intersections operating at LOS F which the 
Proposed Project will add more than 2.0 of delay to): 
 
AM Peak: PM Peak: 

• 16th Street & F Street • First Avenue & Beech Street 

• Logan Avenue & 1-5 SB Off-Ramp • 14th Street & G Street 

• Logan Avenue & 1-5 SB On-Ramp • 15th Street & F Street 
 • 16th Street & G Street 
 • 16th Street & Island Avenue 
 • 16th Street & K Street 
 • 19th Street & J Street 
 • Logan Avenue & I-5 SB On-Ramp 

 
Freeway Analysis 

Table 5.6 displays the LOS results from the freeway mainline segment analysis under Near-Term 
Year 2021 Base Plus Project Conditions. 
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Table 5.6 Freeway Mainline Analysis – Near-Term Year 2021 Base Plus Project Conditions 

Freeway / 
State 

Highway Segment ADT Direction 

AM Peak Hour PM Peak Hour 
Peak 
Hour 

Volume 
V/C 

Ratio LOS Δ S? 

Peak 
Hour 

Volume 
V/C 

Ratio LOS Δ S? 

I-5 

Grape Street to 
First Avenue 

175,200 
NB 9,400 1.000 E 0.012 Y 5,490 0.584 C 0.006 N 

SB 5,560 0.591 C 0.006 N 8,200 0.872 D 0.010 N 

First Avenue to 
SR-163 

225,300 
NB 12,090 1.286 F 0.003 N 7,060 0.751 D 0.001 N 

SB 7,150 0.609 C 0.001 N 10,550 0.898 E 0.002 N 

SR-163 and B 
Street 

232,300 
NB 12,410 0.880 D 0.001 N 7,250 0.514 C 0.001 N 

SB 7,340 0.521 C 0.001 N 10,830 0.768 D 0.001 N 

B Street to SR-
94 

232,300 
NB 12,450 1.324 F 0.002 N 7,270 0.773 D 0.001 N 

SB 7,370 0.784 D 0.001 N 10,860 1.155 F 0.002 N 

SR-94 to 
Imperial Avenue 

189,500 
NB 10,130 0.862 D 0.002 N 5,920 0.504 C 0.001 N 

SB 6,000 0.511 C 0.001 N 8,840 0.752 D 0.001 N 

Imperial Avenue 
to SR-75 

186,500 
NB 9,990 0.850 D 0.006 N 5,840 0.497 B 0.003 N 

SB 5,920 0.504 C 0.004 N 8,720 0.742 D 0.005 N 

Source: Chen Ryan Associates; February 2017 

Notes: 
The capacity, Directional split, Peak hour % and Heavy vehicle % are assumed to be the same as Existing Conditions. 
Bold letter indicates substandard LOS E or F. 
Δ = Change in V/C Ratio. 
S? = Indicates if change in V/C ratio is significant 
 
As shown, all study area freeway mainline segments operate at LOS D or better, with the 
exception of the following: 
 

• I-5 Northbound, between Grape Street and First Avenue (LOS E, AM Peak) 

• I-5 Northbound, between First Avenue and SR-163 (LOS F, AM Peak) 

• I-5 Southbound, between First Avenue and SR-163 (LOS E, PM Peak) 

• I-5 Northbound, between B Street and SR-94 (LOS F, AM Peak) 

• I-5 Southbound, between B Street and SR-94 (LOS F, PM Peak) 
 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would cause a significant change in the V/C ratio (add more than 0.010 
for LOS E) to the segment of I-5 Northbound, between Grape Street and First Avenue.  Therefore, 
the project would significantly impact this segment of mainline freeway. 
 

5.5 Impact Significance and Mitigation 

Roadway Segments 
Harbor Drive between Laurel Street and Hawthorn Street would be significantly impacted by the 
Proposed Project under Near-Term Year 2021 Base Plus Project Conditions.   To reduce this 
impact to less than significant conditions, Harbor Drive would need to be widened from a six-lane 
major facility to an eight-lane facility.  However, this improvement is not feasible due to right-of-



 

Page 68 

Fifth Avenue Landing 
Transportation Impact Analysis 

 

way constraints within the corridor.  Therefore, this impact is considered to be significant and 
unavoidable. 
 
Intersections 
The following mitigation measures are proposed at the intersections impacted by the Proposed 
Project under Near-Term Year 2021 Plus Project Conditions.   
 
27. First Street & Beech Street – This intersection was identified as failing in the Downtown 

Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.  
It should be noted that this impact will become less than significant with the extension of 
Park Boulevard to Harbor Drive, as shown under Future Year 2035 conditions.  This new 
connection will reroute project traffic coming to/from I-5 from the First Street Ramp to 
the Imperial Avenue Ramps. 

44. 14th Street & G Street – Converting the on-street parking to a travel lane on G Street 
between 11th Avenue and 17th Street during the PM peak hour is recommended at this 
intersection by the Downtown Community Plan.  This improvement ultimately serves as 
a partial mitigation for the intersection under build out of the plan, with no feasible 
mitigation identified.   Therefore, to remain consistent with the Downtown Community 
Plan it is recommended that the project pay its fair-share (3%) of the improvement cost 
as its mitigation.   However, the intersection is controlled by the City of San Diego and the 
District does not have jurisdiction over it; therefore, the impact is considered significant 
and unavoidable. 

45. 15th Street & F Street - Signalization of the intersection is recommended by the Downtown 
Community Plan.  This improvement ultimately serves as a partial mitigation for the 
intersection under build out of the plan, with no feasible mitigation identified.   Therefore, 
to remain consistent with the Downtown Community Plan it is recommended that the 
project pay its fair-share (4%) of the improvement cost as its mitigation.   However, the 
intersection is controlled by the City of San Diego and the District does not have 
jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

47. 16th Street & F Street – This intersection was identified as failing in the Downtown 
Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.   

48. 16th Street & G Street - Convert on-street parking to a travel lane on G Street between 
11th Avenue and 17th Street during the PM peak hour is recommended at this intersection 
by the Downtown Community Plan.  This improvement ultimately serves as a partial 
mitigation for the intersection under build out of the plan, with no feasible mitigation 
identified.   Therefore, to remain consistent with the Downtown Community Plan it is 
recommended that the project pay its fair-share (2%) of the improvement cost as its 
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mitigation.   However, the intersection is controlled by the City of San Diego and the 
District does not have jurisdiction over it; therefore, the impact is considered significant 
and unavoidable. 

50. 16th Street & Island Avenue - Signalization of the intersection is recommended by the 
Downtown Community Plan.  This improvement ultimately serves as a partial mitigation 
for the intersection under build out of the plan, with no feasible mitigation identified.   
Therefore, to remain consistent with the Downtown Community Plan it is recommended 
that the project pay its fair-share (18%) of the improvement cost as its mitigation.   
However, the intersection is controlled by the City of San Diego and the District does not 
have jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

51 16th Street & K Street - Signalization at this intersection is recommended by the Downtown 
Community Plan.  This improvement was identified to fully mitigate the intersection 
performance under build out of the plan.  Therefore, to remain consistent with the 
Downtown Community Plan it is recommended that the project pay its fair-share (9%) of 
the improvement cost as its mitigation.    However, the intersection is controlled by the 
City of San Diego and the District does not have jurisdiction over it; therefore, the impact 
is considered significant and unavoidable. 

53. 17th Street & G Street - Signalization of the intersection is recommended by the Downtown 
Community Plan.  This improvement ultimately serves as a partial mitigation for the 
intersection under build out of the plan, with no feasible mitigation identified.   Therefore, 
to remain consistent with the Downtown Community Plan it is recommended that the 
project pay its fair-share (2%) of the improvement cost as its mitigation.   However, the 
intersection is controlled by the City of San Diego and the District does not have 
jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

56. 19th Street & J Street - Restriping the northbound left turn lane into a northbound left turn 
and through shared lane is recommended at this intersection by the Downtown 
Community Plan.  This improvement was identified to fully mitigate the intersection 
performance under build out of the plan.  Therefore, to remain consistent with the 
Downtown Community Plan it is recommended that the project pay its fair-share (20%) 
of the improvement cost as its mitigation.  However, the intersection is controlled by the 
City of San Diego and the District does not have jurisdiction over it; therefore, the impact 
is considered significant and unavoidable. 

58. Logan Avenue & I-5 SB Off-Ramp - Signalization at this intersection is recommended by 
the Downtown Community Plan.  This improvement was identified to fully mitigate the 
intersection performance under build out of the plan.  Therefore, to remain consistent 
with the Downtown Community Plan it is recommended that the project pay its fair-share 
(22%) of the improvement cost as its mitigation.    It should be noted that this impact will 
become less than significant with the extension of Park Boulevard to Harbor Drive, as 
shown under Future Year 2035 conditions.  This new connection will reroute project 
traffic coming to/from I-5 from the Logan Avenue Ramps to the Imperial Avenue Ramps. 
However, the intersection is controlled by Caltrans and the District does not have 
jurisdiction over it; therefore, the impact is considered significant and unavoidable. 
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59. Logan Avenue & I-5 SB On-Ramp - Signalization of the intersection will reduce the project 
related impact to less than significant.   The Proposed Project would have a fair-share 
responsibility for this improvement of 6%.  However, the intersection is controlled by 
Caltrans and the Port District does not have jurisdiction over it; therefore, the impact is 
considered significant and unavoidable.  It should be noted that this impact will become 
less than significant with the extension of Park Boulevard to Harbor Drive, as shown under 
Future Year 2035 conditions.  This new connection will reroute project traffic coming 
to/from I-5 from the Logan Avenue Ramps to the Imperial Avenue Ramps. 

 
Freeway 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would cause a significant change in the V/C ratio (add more than 0.010 
for LOS E or 0.005 for LOS F) to the following key study mainline freeway mainline segment: 
 

• I-5 Northbound, between Grape Street and First Avenue. 
 
The San Diego Forward Plan includes a series of operational improvements along I-5 between I-
15 and I-8, which would encompass this segment.  However, these improvements are not 
scheduled until Year 2050. These improvements are also subject to budget availability and 
coordination with Caltrans. The Proposed Project could provide a fair-share contribution towards 
a program or plan for the aforementioned freeway facility improvements to be constructed: 
 

• I-5 Northbound, between Grape Street and First Avenue – 34% of the total cost for the 
relevant improvements to this segment.  
 

At the moment, there is no program in place into which the District could pay its fair-share 
towards the cost of such improvements. Therefore, improvements are considered infeasible and 
the impacts along I-5 and would remain significant and unavoidable.   
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6.0 Future Year 2035 Traffic Conditions 

This section provides a description of Future Year 2035 traffic conditions both with and without 
the Proposed Project.  Scenarios analyzed in this section included: 

• Future Year 2035 Base Conditions 

• Future Year 2035 Base Plus Project Conditions 
 

6.1 Future Year 2035 Base Roadway Network and Traffic Volumes 

Future Year 2035 roadway and intersection geometrics are assumed to be identical to those 
under Existing Conditions, as previously displayed in in Figure 4-1 and 4-2, with the exception of 
the following modifications identified in the Downtown San Diego Mobility Plan Technical Report 
(April 2016): 

• Connect the two segments of Park Boulevard that currently terminate at Harbor Drive 
and Tony Gwynn Drive, enabling northbound-southbound movements through the Park 
Boulevard / Harbor Drive intersection. 

• Reduce Pacific Highway from a 6-lane roadway with raised median to a 4-lane roadway 
with a raised median. 

• Closure of Park Boulevard to vehicular traffic between E street and Market Street. 
 
Figure 6-1a and 6-1b displays the assumed roadway and intersection geometrics under Year 2035 
conditions. 
 
Future Year 2035 Base intersection volumes were obtained from the Downtown San Diego 
Mobility Plan (Chen Ryan Associates, April 2016), while roadway segment volumes were derived 
from the increase in intersection volumes when compared to the corresponding existing roadway 
segment volumes.  Figures 6-2a and b display average daily roadway and peak hour intersection 
volumes for the study roadway segments and intersections under the Future Year 2035 Base 
Conditions. Relevant pages from the Downtown San Diego Mobility Plan are provided in 
Appendix G. 
 
 

6.2 Future Year 2035 Base Traffic Conditions 

LOS analyses for Future Year 2035 Base Conditions were conducted using the methodologies 
described in Chapter 2.0.  Roadway segment analysis, intersection LOS analysis, and freeway 
mainline analysis results are discussed separately below. 
 

Roadway Segment Analysis 

Table 6.1 displays the LOS analysis results for key roadway segments under the Future Year 2035 
Base Conditions.   
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Table 6.1 Roadway Segment LOS Results - Future Year 2035 Base Conditions 
Roadway 
Segment Segment Cross-section 

Threshold 
(LOS E) ADT V/C LOS 

Harbor Drive 

Between Laurel Street & Hawthorn Street 6-Ln w/ RM 60,000 62,700 1.045 F 
Between Pacific Highway and Kettner 
Boulevard 

6-Ln w/ RM <50,000 25,800 0.516 B 

Between Kettner Boulevard & Market Street 6-Ln w/ RM <50,000 28,700 0.574 B 

Between Market Street and Front Street 6-Ln w/ RM <50,000 26,000 0.520 B 

Between Front Street and First Avenue 4-Ln w/ SM <40,000 28,000 0.700 C 

Between First Avenue & Convention Center 
Court 

4-Ln w/ RM <40,000 27,300 0.683 C 

Between Convention Center Court & Fifth 
Avenue 

4-Ln w/ SM <40,000 27,300 0.683 C 

Between Fifth Avenue and Park Boulevard 4-Ln w/ RM <40,000 29,100 0.728 C 

South of Park Boulevard 4-Ln w/ RM <40,000 27,400 0.685 C 

Pacific 
Highway 

Between Juniper Street & Hawthorn Street 4-Ln w/ RM <40,000 12,400 0.310 A 

Between Broadway & Harbor Drive 4-Ln w/ SM <40,000 10,000 0.250 A 

 Source: Chen Ryan Associates; February 2017 

Notes: 
V/C = Volume to Capacity Ratio. 
RM = Raised Median 
SM = Striped Median 
 

As shown, all key study roadway segments are projected to operate at LOS C or better under 
Future Year 2035 Base Conditions, with the exception of Harbor Drive, between Laurel Street and 
Hawthorn Street, which is projected to operate at LOS F.  
 

Intersection Analysis 

Table 6.2 displays intersection LOS and average vehicle delay results under Future Year 2035 Base 
Conditions. LOS calculation worksheets are provided in Appendix H.   

 
Table 6.2 Peak Hour Intersection LOS Results – Future Year 2035 Base Conditions 

    

# Intersection 
AM Peak Hour PM Peak Hour 

Avg. Delay (sec.) LOS Avg. Delay (sec.) LOS 
1 Harbor Drive & Laurel Street 132.2 F 109.0 F 
2 Harbor Drive & Hawthorn Street 52.1 D 31.5 C 

3 Harbor Drive & Grape St 20.0 B 62.5 E 

4 Harbor Drive & Ash Street 19.1 B 50.5 D 

5 Harbor Drive & Broadway 31.3 C 87.6 F 
6 Harbor Drive & Kettner Boulevard 20.5 C 40.4 D 

7 Harbor Drive & Market Street 34.3 C 22.4 C 

8 Harbor Drive & Front Street 30.6 C 15.7 B 

9 First Street & Harbor Drive 18.7 B 37.9 D 

10 Harbor Drive & Fifth Avenue 21.3 C 24.6 C 
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Table 6.2 Peak Hour Intersection LOS Results – Future Year 2035 Base Conditions 
    

# Intersection 
AM Peak Hour PM Peak Hour 

Avg. Delay (sec.) LOS Avg. Delay (sec.) LOS 
11 Park Boulevard & Harbor Drive 49.4 D 42.7 D 

12 Cesar Chavez Parkway & Harbor Drive 32.3 C 134.0 F 
13 Pacific Highway & Laurel Street 101.9 F 143.5 F 
14 Pacific Highway & Juniper Street 8.3 A 8.6 A 

15 Pacific Highway & Hawthorn Street 44.6 D 31.4 C 

16 Pacific Highway & Grape Street 51.2 D 79.7 E 

17 Pacific Highway & Cedar Street 13.9 B 40.6 D 

18 Pacific Highway & Ash Street 66.7 E 50.1 D 

19 Pacific Highway & Grand Palm Court 17.9 B 24.9 C 

20 Pacific Highway & Broadway 32.9 C 38.8 D 

21 Pacific Highway & Harbor Drive 22.8 C 25.9 C 

22 Front Street & Beech Street 162.1 F 25.4 C 

23 Front Street & A Street 21.5 C 62.7 E 

24 Front Street & Broadway 52.5 D 140.2 F 
25 First Avenue & I-5 NB On-Ramp/Elm Street 7.0 A 6.4 A 

26 First Avenue & Cedar Street 7.3 A 8.1 A 

27 First Avenue & Beech Street 32.3 C 125.4 F 
28 First Avenue & A Street 10.1 B 92.3 F 
29 First Avenue & Broadway 147.3 F 84.5 F 
30 Fifth Avenue & Cedar Street 23.1 C 19.9 B 

31 Fifth Avenue & Beech Street 17.5 B 39.4 D 

32 Fifth Avenue & Broadway 19.8 B 47.2 D 

33 Sixth Avenue & Elm Street/I-5 NB Off-Ramp 15.6 B 8.5 A 

34 Sixth Avenue & Cedar Street 57.4 E 19.5 B 

35 Ninth Street & Ash Street 12.8 B 10.3 B 

36 Tenth Avenue & A Street 24.2 C 42.8 D 

37 Eleventh Avenue & A Street 26.7 C 34.3 C 

38 Eleventh Avenue & Broadway 29.9 C 95.9 F 
39 Eleventh Avenue & F Street 70.7 E 38.7 D 

40 Eleventh Avenue & G Street 13.2 B 152.6 F 
41 Eleventh Avenue & Market Street 48.8 D 88.6 F 
42 Park Boulevard & G Street 9.2 A 130.8 F 
43 13th Street & G Street 59.5 E 369.3 F 
44 14th Street & G Street 10.8 B 297.6 F 
45 15th Street & F Street >500 F >500 F 
46 16th Street & E Street 188.5 F 60.8 E 

47 16th Street & F Street 153.5 F 52.6 D 

48 16th Street & G Street 13.1 B 286.7 F 
49 16th Street & Market Street 17.1 B 35.6 D 

50 16th Street & Island Avenue 15.2 C 89.5 F 
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Table 6.2 Peak Hour Intersection LOS Results – Future Year 2035 Base Conditions 
    

# Intersection 
AM Peak Hour PM Peak Hour 

Avg. Delay (sec.) LOS Avg. Delay (sec.) LOS 
51 16th Street & K Street 21.5 C 47.7 E 

52 Imperial Avenue & 16th Street 21.9 C 80.5 F 
53 17th Street & G Street 263.2 F >500 F 
54 17th Street & J Street 13.5 B 17.1 B 

55 Imperial Avenue & 17th Street 14.0 B 10.6 B 

56 19th Street & J Street 16.3 C 140.7 F 
57 Imperial Avenue & 19th Street 23.3 C 22.0 C 

58 Logan Avenue & I-5 SB Off-Ramp 13.0 B 79.5 F 
59 Logan Avenue & I-5 SB On-Ramp 169.8 F >500 F 

Source: Chen Ryan Associates; February 2017 

As shown, the following study intersections are projected to operate at LOS F under Future Year 
2035 Base Conditions: 

AM Peak PM Peak 

• Harbor Drive & Laurel Street • Harbor Drive & Laurel Street 

• Park Boulevard & Harbor Drive • Harbor Drive & Broadway 

• Pacific Highway & Laurel Street • Caesar Chavez Parkway & Harbor Drive 

• Front Street & Beech Street • Pacific Highway & Laurel Street 

• First Avenue & Broadway • Front Street & Broadway 

• 15th Street & F Street • First Avenue & Beech Street 

• 16th Street & E Street • First Avenue & A Street 

• 16th Street & F Street • First Avenue & Broadway 

• 17th Street & G Street • Eleventh Avenue & Broadway 

• Logan Avenue & I-5 SB On-Ramp • Eleventh Avenue & G Street 
 • Eleventh Avenue & Market Street 
 • Park Boulevard & G Street 
 • 13th Street & G Street 
 • 14th Street & G Street 
 • 15th Street & F Street 
 • 16th Street & G Street 
 • 16th Street & Island Avenue 
 • Imperial Avenue & 16th Street 
 • 17th Street & G Street 
 • 19th Street & J Street 
 • Logan Avenue & I-5 SB Off-Ramp 

 
Freeway Analysis 

Table 6.3 displays the LOS results from the freeway mainline segment analysis under Future Year 
2035 Base Conditions.   
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 Table 6.3 Freeway Mainline Analysis – Future Year 2035 Base Conditions 

Freeway / 
State 

Highway Segment ADT Direction 
# of 

Lanes Capacity HV % 

AM Peak Hour PM Peak Hour 
Peak 
Hour 

Volume 
V/C 

Ratio LOS 

Peak 
Hour 

Volume 
V/C 

Ratio LOS 

I-5 

Grape Street to 
First Avenue 

182,800 
NB 4M 9,400 4.1% 9,810 1.044 F 5,730 0.610 C 

SB 4M 9,400 4.1% 5,800 0.617 C 8,560 0.911 E 

First Avenue to 
SR-163 

252,500 
NB 4M 9,400 4.1% 13,550 1.441 F 7,920 0.843 D 

SB 5M 11,750 4.1% 8,020 0.683 C 11,820 1.006 E 

SR-163 and B 
Street 

252,700 
NB 6M 14,100 3.7% 13,500 0.957 E 7,890 0.560 C 

SB 6M 14,100 3.7% 7,990 0.567 C 11,780 0.835 D 

B Street to SR-
94 

252,700 
NB 4M 9,400 4.0% 13,540 1.440 F 7,910 0.841 D 

SB 4M 9,400 4.0% 8,010 0.852 D 11,820 1.257 F 
SR-94 to 

Imperial Avenue 
226,600 

NB 5M 11,750 3.8% 12,120 1.031 F 7,080 0.603 C 

SB 5M 11,750 3.8% 7,170 0.610 C 10,570 0.900 E 

Imperial Avenue 
to SR-75 

222,900 
NB 5M 11,750 4.0% 11,950 1.017 F 6,980 0.594 C 

SB 5M 11,750 4.0% 7,070 0.602 C 10,420 0.887 D 

Source: Chen Ryan Associates; February 2017 

Notes: 
Bold letter indicates LOS E or F. 
M = Mainline lane. 

The capacity, Directional split, Peak hour % and Heavy vehicle % are assumed to be the same as Existing Conditions. 
Bold letter indicates substandard LOS E or F. 
HV = Heavy vehicle % 
 
As shown, all study area freeway mainline segments operate at LOS D or better, with the 
exception of the following: 

• I-5 Northbound, between Grape Street and First Avenue (LOS F, AM Peak) 

• I-5 Southbound, between Grape Street and First Avenue (LOS E, PM Peak) 

• I-5 Northbound, between First Avenue and SR-163 (LOS F, AM Peak) 

• I-5 Southbound, between First Avenue and SR-163 (LOS E, PM Peak) 

• I-5 Northbound, between SR-163 and B Street (LOS E, AM Peak) 

• I-5 Northbound, between B Street and SR-94 (LOS F, AM Peak) 

• I-5 Southbound, between B Street and SR-94 (LOS F, PM Peak) 

• I-5 Northbound, between SR-94 to Imperial Avenue (LOS F, AM Peak) 

• I-5 Southbound, between SR-94 to Imperial Avenue (LOS E, PM Peak) 

• I-5 Northbound, between Imperial Avenue to SR-75 (LOS F, AM Peak) 
 

6.3 Future Year 2035 Base Plus Project Traffic Volumes 

As noted in Section 6.1, it is assumed that Park Boulevard will be extended to connect with Harbor 
Drive under Future Year 2035 Plus Project Conditions.  This assumed roadway connection will 
have a substantial effect on the Proposed Project trip assignment.  It will be much easier for 
motorists to travel from the project site to the I-5 / Imperial Avenue and I-5 / J Street Ramps 
instead of the I-5 / First Street and Front Street Ramps, as well as the I-5 Logan Avenue Ramps.  
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Therefore, under Future Year 2035 Plus Project Conditions it is assumed that the traffic coming 
to/from the Proposed Project to/from I-5 will use the Imperial and J Street Ramps exclusively.  
Figures 6-3a and b displays the Proposed Project Trip Assignment under Future Year 2035 
conditions.   
 
Future Year 2035 Base Plus Project traffic volumes were derived by combining the Future Year 
2035 Base traffic volumes (displayed in Figure 6-1) and the project trip assignment volumes 
(displayed in Figures 6-3).  Daily and peak hour intersection volumes for this scenario are 
displayed in Figures 6-4a and b. 
 

6.4 Future Year 2035 Base Plus Project Traffic Conditions 

LOS analyses were conducted using the methodologies described in Chapter 2.0.  Roadway 
segment analysis, intersection LOS analysis, and freeway mainline analysis results are discussed 
separately below. 

 

Roadway Segment Analysis 

Table 6.4 displays the LOS analysis results for key roadway segments under Future Year 2035 
Base Plus Project Conditions. 
 

Table 6.4 Roadway Segment LOS Results – Future Year 2035 Base Plus Project Conditions 

Roadway Segment 
Cross-
Section 

Threshold 
(LOS E) 

Future Year 2035           
Base + Project 

Future Year 2035 
Base 

Δ Sig? ADT V/C LOS ADT / V/C / LOS 

Harbor 
Drive 

Between Laurel Street & Hawthorn Street 6-Ln w/ RM <60,000 64,394 1.073 F 62,700 / 1.045 / F 0.028 Y 

Between Pacific Highway and Kettner 
Boulevard 

6-Ln w/ RM <50,000 28,341 0.567 B 25,800 / 0.516 / B 0.051 N 

Between Kettner Boulevard & Market Street 6-Ln w/ RM <50,000 31,241 0.625 B 28,700 / 0.574 / C 0.051 N 

Between Market Street and Front Street 6-Ln w/ RM <50,000 28,541 0.571 B 26,000 / 0.520 / B 0.051 N 

Between Front Street and First Avenue 4-Ln w/ SM <40,000 30,541 0.764 C 28,000 / 0.700 / C 0.064 N 

Between First Avenue & Convention Center 
Court 

4-Ln w/ RM <40,000 29,841 0.746 C 27,300 / 0.683 / C 0.064 N 

Between Convention Center Court & Fifth 
Avenue 

4-Ln w/ SM <40,000 29,841 0.746 C 27,300 / 0.683 / C 0.064 N 

Between Fifth Avenue and Park Boulevard 4-Ln w/ RM <40,000 32,065 0.802 C 29,100 / 0.728 / C 0.074 N 

South of Park Boulevard 4-Ln w/ RM <40,000 27,400 0.685 C 27,400 / 0.685 / C 0.000 N 

Pacific 
Highway 

Between Juniper Street & Hawthorn Street 4-Ln w/ RM <40,000 13,247 0.331 A 12,400 / 0.310 / A 0.021 N 

Between Broadway & Harbor Drive 4-Ln w/ SM <40,000 10,847 0.271 A 10,000 / 0.250 / A 0.021 N 

Source: Chen Ryan Associates; February 2017 

Notes: 
V/C = Volume to Capacity Ratio. 
RM = Raised Median 
SM = Striped Median  
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Future Year 2035 Base Plus Project Conditions (Intersections 20-38)
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As shown in Table 6.4, all key study roadway segments are projected to operate at LOS C or better 
under Future Year 2035 Base Plus Project Conditions, with the exception of Harbor Drive, 
between Laurel Street and Hawthorn Street, which is projected to operate at LOS F.  
 
Harbor Drive between Laurel Street and Hawthorn Street would be significantly impacted by the 
Proposed Project under Near-Term Year 2021 Base Plus Project Conditions.  To reduce this impact 
to less than significant conditions, Harbor Drive would need to be widened from a six-lane major 
facility to an eight-lane facility.  However, this improvement is not feasible due to right-of-way 
constraints within the corridor.  Therefore, this impact is considered to be significant and 
unavoidable. 
 
Intersection Analysis 

Table 6.5 displays intersection LOS and average vehicle delay results under Future Year 2035 Base 
Plus Project Conditions.  LOS calculation worksheets for this scenario are provided in Appendix I. 
 
Table 6.5 Peak Hour Intersection LOS Results – Future Year 2035 Base Plus Project Conditions 

# Intersection 

AM Peak Hour PM Peak Hour  
Delay w/o 

Project (sec) 
AM/PM 

LOS 
w/o 

Project 
AM/PM 

Change in 
Delay 
(sec) 

AM/PM 
Significant 

Impact? 

Avg. 
Delay 
(sec.) LOS 

Avg. 
Delay 
(sec.) LOS 

1 Harbor Drive & Laurel Street 133.4 F 109.8 F 132.2 / 109.0 F / F 1.2 / 0.8 N / N 

2 
Harbor Drive & Hawthorn 
Street 

52.2 D 33.4 C 52.1 / 31.5 D / C 0.1 / 1.9 N / N 

3 Harbor Drive & Grape St 20.2 C 73.5 E 20.0 / 62.5 B / E 0.2 / 11.0 N / N 

4 Harbor Drive & Ash Street 19.1 B 50.5 D 19.1 / 50.5 B / D 0.0 / 0.0 N / N 

5 Harbor Drive & Broadway 30.2 C 82.9 F 31.3 / 87.6 C / F -1.1 / -4.7 N / N 

6 
Harbor Drive & Kettner 
Boulevard 

20.5 C 41.4 D 20.5 / 40.4 C / D 0.0 / 1.0 N / N 

7 Harbor Drive & Market Street 34.5 C 23.4 C 34.3 / 22.4 C / C 0.2 / 1.0 N / N 

8 Harbor Drive & Front Street 33.6 C 16.5 B 30.6 / 15.7 C / B 3.0 / 0.8 N / N 

9 First Street & Harbor Drive 18.7 B 40.3 D 18.7 / 37.9 B / D 0.0 / 2.4 N / N 

10 Harbor Drive & Fifth Avenue 21.6 C 26.0 C 21.3 / 24.6 C / C 0.3 / 1.4 N / N 

11 
Park Boulevard & Harbor 
Drive 

58.3 E 62.3 E 49.4 / 42.7 D / D 8.9 / 19.6 N / N 

12 
Cesar Chavez Parkway & 
Harbor Drive 

35.9 D 119.1 F 23.3 / 134.0 C / F 3.6 / -14.9 N / N 

13 
Pacific Highway & Laurel 
Street 

101.9 F 143.5 F 101.9 / 143.5 F / F 0.0 / 0.0 N / N 

14 
Pacific Highway & Juniper 
Street 

8.3 A 8.6 A 8.3 / 8.6 A / A 0.0 / 0.0 N / N 

15 
Pacific Highway & Hawthorn 
Street 

45.3 D 32.4 C 44.6 / 31.4 D / C 0.7 / 1.0 N / N 

16 
Pacific Highway & Grape 
Street 

51.2 D 80.5 F 51.2 / 79.7 D / E 0.0 / 0.8 N / N 

17 
Pacific Highway & Cedar 
Street 

13.9 B 43.0 D 13.9 / 40.6 B / D 0.0 / 2.4 N / N 

18 Pacific Highway & Ash Street 65.7 E 50.2 D 66.7 / 50.1 E / D -1.0 / 0.1 N / N 
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Table 6.5 Peak Hour Intersection LOS Results – Future Year 2035 Base Plus Project Conditions 

# Intersection 

AM Peak Hour PM Peak Hour  
Delay w/o 

Project (sec) 
AM/PM 

LOS 
w/o 

Project 
AM/PM 

Change in 
Delay 
(sec) 

AM/PM 
Significant 

Impact? 

Avg. 
Delay 
(sec.) LOS 

Avg. 
Delay 
(sec.) LOS 

19 
Pacific Highway & Grand Palm 
Court 

17.9 B 25.8 C 17.9 / 24.9 B / C 0.0 / 0.9 N / N 

20 Pacific Highway & Broadway 32.9 C 38.8 D 32.9 / 38.8 C / D 0.0 / 0.0 N / N 

21 
Pacific Highway & Harbor 
Drive 

22.8 C 27.0 C 22.8 / 25.9 C / C 0.0 / 1.1 N / N 

22 Front Street & Beech Street 162.1 F 25.4 C 162.1 / 25.4 F / C 0.0 / 0.0 N / N 

23 Front Street & A Street 21.5 C 62.7 E 21.5 / 62.7 C / E 0.0 / 0.0 N / N 

24 Front Street & Broadway 55.5 E 144.3 F 52.5 / 140.2 D / F 3.0 / 4.1 N / Y 

25 
First Avenue & I-5 NB On-
Ramp/Elm Street 

7.0 A 6.4 A 7.0 / 6.4 A / A 0.0 / 0.0 N / N 

26 First Avenue & Cedar Street 7.3 A 8.1 A 7.3 / 8.1 A / A 0.0 / 0.0 N / N 

27 First Avenue & Beech Street 32.3 C 125.4 F 32.3 / 125.4 C / F 0.0 / 0.0 N / N 

28 First Avenue & A Street 10.1 B 92.3 F 10.1 / 92.3 B / F 0.0 / 0.0 N / N 

29 First Avenue & Broadway 148.8 F 86.7 F 147.3 / 84.5 F / F 1.5 / 2.2 N / Y 

30 Fifth Avenue & Cedar Street 23.1 C 19.9 B 23.1 / 19.9 C / B 0.0 / 0.0 N / N 

31 Fifth Avenue & Beech Street 17.5 B 39.4 D 17.5 / 39.4 B / D 0.0 / 0.0 N / N 

32 Fifth Avenue & Broadway 19.9 B 47.2 D 19.8 / 47.2 B / D 0.1 / 0.0 N / N 

33 
Sixth Avenue & Elm Street/I-5 
NB Off-Ramp 

15.6 B 8.5 A 15.6 / 8.5 B / A 0.0 / 0.0 N / N 

34 Sixth Avenue & Cedar Street 57.4 E 19.5 B 57.4 / 19.5 E / B 0.0 / 0.0 N / N 

35 Ninth Street & Ash Street 12.8 B 10.3 B 12.8 / 10.3 B / B 0.0 / 0.0 N / N 

36 Tenth Avenue & A Street 24.2 C 42.8 D 24.2 / 42.8 C / D 0.0 / 0.0 N / N 

37 Eleventh Avenue & A Street 26.9 C 37.6 D 26.7 / 34.3 C / C 0.2 / 3.3 N / N 

38 Eleventh Avenue & Broadway 32.6 C 100.3 F 29.9 / 95.9 C / F 2.7 / 4.4 N / Y 

39 Eleventh Avenue & F Street 75.2 E 42.8 D 70.7 / 38.7 E / D 4.5 / 4.1 N / N 

40 Eleventh Avenue & G Street 13.2 B 157.6 F 13.2 / 152.6 B / F 0.0 / 5.0 N / Y 

41 
Eleventh Avenue & Market 
Street 

54.3 D 100.0 F 48.8 / 88.6 D / F 5.5 / 11.4 N / Y 

42 Park Boulevard & G Street 9.4 A 134.8 F 9.2 / 130.8 A / F 0.2 / 4.0 N / Y 

43 13th Street & G Street 62.1 E 373.7 F 59.5 / 369.3 E / F 2.6 / 4.4 N / Y 

44 14th Street & G Street 10.8 B 302.2 F 10.8 / 297.6 B / F 0.0 / 4.6 N / Y 

45 15th Street & F Street >500 F 606.4 F >500 / 554.6 F / F N/A / 51.8 Y / Y 

46 16th Street & E Street 188.5 F 60.8 E 188.5 / 60.8 F / E 0.0 / 0.0 N / N 

47 16th Street & F Street 156.7 F 58.0 E 153.5 / 52.6 F / D 3.2 / 5.4 Y / N 

48 16th Street & G Street 13.3 B 290.3 F 13.1 / 286.7 B / F 0.2 / 3.6 N / Y 

49 16th Street & Market Street 17.1 B 35.6 D 17.1 / 35.6 B / D 0.0 / 0.0 N / N 

50 16th Street & Island Avenue 15.2 C 89.5 F 15.2 / 89.5 C / F 0.0 / 0.0 N / N 

51 16th Street & K Street 24.4 C 63.4 F 21.5 / 47.7 C / E 2.9 / 15.7 N / Y 

52 Imperial Avenue & 16th Street 26.0 C 126.7 F 21.9 / 80.5 C / F 4.1 / 46.2 N / Y 

53 17th Street & G Street 263.2 F >500 F 263.2 / >500 F / F 0.0 / N/A N / Y 
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Table 6.5 Peak Hour Intersection LOS Results – Future Year 2035 Base Plus Project Conditions 

# Intersection 

AM Peak Hour PM Peak Hour  
Delay w/o 

Project (sec) 
AM/PM 

LOS 
w/o 

Project 
AM/PM 

Change in 
Delay 
(sec) 

AM/PM 
Significant 

Impact? 

Avg. 
Delay 
(sec.) LOS 

Avg. 
Delay 
(sec.) LOS 

54 17th Street & J Street 14.2 B 18.9 B 13.5 / 17.1 B / B 0.7 / 1.8 N / N 

55 Imperial Avenue & 17th Street 14.8 B 11.0 B 14.0 / 10.6 B / B 0.8 / 0.4 N / N 

56 19th Street & J Street 18.3 C 135.9 F 16.3 / 140.7 C / F 2.0 / -4.8 N / N 

57 Imperial Avenue & 19th Street 26.7 C 22.0 C 23.3 / 22.0 C / C 3.4 / 0.0 N / N 

58 
Logan Avenue & I-5 SB Off-
Ramp 

13.0 B 79.5 F 13.0 / 79.5 B / F 0.0 / 0.0 N / N 

59 
Logan Avenue & I-5 SB On-
Ramp 

169.8 F >500 F 169.8 / >500 F / F 0.0 / 0.0 N / N 

Source: Chen Ryan Associates; February 2017 

 
As shown, the following intersections are projected to operate at LOS F conditions under Future 
Year 2035 Base Plus Project Conditions: 
 
AM Peak PM Peak 

• Harbor Drive & Laurel Street • Harbor Drive & Laurel Street 

• Harbor Drive & Ash Street • Harbor Drive & Broadway 

• Park Boulevard & Harbor Drive • Caesar Chavez Parkway & Harbor Drive 

• Pacific Highway & Laurel Street • Pacific Highway & Laurel Street 

• Front Street & Beech Street • Pacific Highway & Grape Street 

• First Avenue & Broadway • Front Street & Broadway 

• 15th Street & F Street • First Avenue & Beech Street 

• 16th Street & E Street • First Avenue & A Street 

• 16th Street & F Street • First Avenue & Broadway 

• 17th Street & G Street • Eleventh Avenue & Broadway 

• Logan Avenue & I-5 SB On-Ramp • Eleventh Avenue & G Street 
 • Eleventh Avenue & Market Street 
 • Park Boulevard & G Street 
 • 13th Street & G Street 

 • 14th Street & G Street 
 • 15th Street & F Street 
 • 16th Street & G Street 
 • 16th Street & Island Avenue 
 • 16th Street & K Street 
 • Imperial Avenue & 16th Street 
 • 17th Street & G Street 
 • 19th Street & J Street 
 • Logan Avenue & I-5 SB Off-Ramp 
 • Logan Avenue & I-5 SB On-Ramp 
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Based upon the significance criteria presented in Section 2.5 of this report, significant traffic 
related impacts are associated with the Proposed Project under Future Year 2035 Base Plus 
Project Conditions at the following intersections (Intersections operating at LOS F which the 
Proposed Project will add more than 2.0 seconds of delay to): 
 
AM Peak PM Peak 

• Harbor Drive & Laurel Street • Harbor Drive & Laurel Street 

• Harbor Drive & Ash Street • Front Street & Broadway 

• Park Boulevard & Harbor Drive • First Avenue & Broadway 

• 16th Street & F Street • Eleventh Avenue & Broadway 

• 17th Street & G Street • Eleventh Avenue & G Street 
 • Eleventh Avenue & Market Street 
 • 16th Street & Island Avenue 
 • 16th Street & K Street 
 • Imperial Avenue & 16th Street 

 
At the following intersections, delay is longer than the calculation capacity of the traffic analysis 
software.  However, the addition of project traffic will likely result in a significant impact: 
 
AM Peak PM Peak 

• 15th Street & F Street • 17th Street & G Street 
 
Freeway Analysis 

Table 6.6 displays the LOS results from the freeway mainline segment analysis under Future Year 
2035 Base Plus Project Conditions.  
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Table 6.6 Freeway Mainline Analysis – Future Year 2035 Base Plus Project Conditions 

Freeway / 
State 

Highway Segment ADT Direction 

AM Peak Hour PM Peak Hour 
Peak 
Hour 

Volume 
V/C 

Ratio LOS Δ S? 

Peak 
Hour 

Volume 
V/C 

Ratio LOS Δ S? 

I-5 

Grape Street to 
First Avenue 

175,200 
NB 9,920 1.055 F 0.011 Y 5,800 0.617 C 0.007 N 

SB 5,870 0.624 C 0.007 N 8,650 0.920 E 0.009 N 

First Avenue to 
SR-163 

225,300 
NB 13,660 1.453 F 0.012 Y 7,980 0.849 D 0.006 N 

SB 8,080 0.688 C 0.005 N 11,920 1.014 F 0.008 Y 
SR-163 and B 
Street 

232,300 
NB 13,610 0.965 E 0.008 N 7,950 0.564 C 0.004 N 

SB 8,060 0.572 C 0.005 N 11,880 0.843 D 0.008 N 

B Street to SR-
94 

232,300 
NB 13,650 1.452 F 0.012 Y 7,980 0.849 D 0.008 N 

SB 8,080 0.860 D 0.008 N 11,910 1.267 F 0.010 Y 
SR-94 to 
Imperial Avenue 

189,500 
NB 12,230 1.041 F 0.010 Y 7,150 0.609 C 0.006 N 

SB 7,240 0.616 C 0.006 N 10,670 0.908 E 0.008 N 

Imperial Avenue 
to SR-75 

186,500 
NB 12,010 1.022 F 0.005 N 7,020 0.597 C 0.003 N 

SB 7,110 0.605 C 0.003 N 10,480 0.892 E 0.005 N 

Source: Chen Ryan Associates; February 2017 

Notes: 
The capacity, Directional split, Peak hour % and Heavy vehicle % are assumed to be the same as Existing Conditions. 
Bold letter indicates substandard LOS E or F. 
Δ = Change in V/C Ratio. 
S? = Indicates if change in V/C ratio is significant 
 
As shown, all study area freeway mainline segments operate at LOS D or better, with the 
exception of the following: 
 

• I-5 Northbound, between Grape Street and First Avenue (LOS F, AM Peak) 

• I-5 Southbound, between Grape Street and First Avenue (LOS E, PM Peak) 

• I-5 Northbound, between First Avenue and SR-163 (LOS F, AM Peak) 

• I-5 Southbound, between First Avenue and SR-163 (LOS E, PM Peak) 

• I-5 Northbound, between SR-163 and B Street (LOS E, AM Peak) 

• I-5 Northbound, between B Street and SR-94 (LOS F, AM Peak) 

• I-5 Southbound, between B Street and SR-94 (LOS F, PM Peak) 

• I-5 Northbound, between SR-94 to Imperial Avenue (LOS F, AM Peak) 

• I-5 Southbound, between SR-94 to Imperial Avenue (LOS E, PM Peak) 

• I-5 Northbound, between Imperial Avenue to SR-75 (LOS F, AM Peak) 

• I-5 Southbound, between Imperial Avenue to SR-75 (LOS E, PM Peak) 
 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would cause a significant change in the V/C ratio (add more than 0.010 
for LOS E or 0.005 for LOS F) to the following segments would be impacted by the Proposed 
Project: 
 

• I-5 Northbound, between Grape Street and First Avenue (LOS F, AM Peak) 
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• I-5 Northbound, between First Avenue and SR-163 (LOS F, AM Peak) 

• I-5 Northbound, between B Street and SR-94 (LOS F, AM Peak) 

• I-5 Southbound, between B Street and SR-94 (LOS F, PM Peak) 

• I-5 Northbound, between SR-94 to Imperial Avenue (LOS F, AM Peak) 
 
 

6.5 Impact Significance and Mitigation 

 
Roadway Segments 
Harbor Drive between Laurel Street and Hawthorn Street would be significantly impacted by the 
Proposed Project under Near-Term Year 2021 Base Plus Project Conditions.   To reduce this 
impact to less than significant conditions, Harbor Drive would need to be widened from a six-lane 
major facility to an eight-lane facility.  However, this improvement is not feasible due to right-of-
way constraints within the corridor.  Therefore, this impact is considered to be significant and 
unavoidable. 
 
Intersections 
The following mitigation measures are proposed at the intersections impacted by the Proposed 
Project under Future Year 2035 Base Plus Project Conditions.   
 
24. Front Street & Broadway – This intersection was identified as failing in the Downtown 

Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.   

29. First Street & Broadway – This intersection was identified as failing in the Downtown 
Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.   

38. Eleventh Avenue & Broadway – This intersection was identified as failing in the Downtown 
Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.   

40. Eleventh Avenue & G Street – Convert on-street parking to a travel lane on G Street 
between 11th Avenue and 17th Street during the PM peak hour.  This improvement 
ultimately serves as a partial mitigation for the intersection under build out of the plan, 
with no feasible mitigation identified.  Therefore, to remain consistent with the 
Downtown Community Plan it is recommended that the project pay its fair-share (1%) of 
the improvement cost as its mitigation.   However, the intersection is controlled by the 
City of San Diego and the District does not have jurisdiction over it; therefore, the impact 
is considered significant and unavoidable. 
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41. Eleventh Avenue & Market Street – This intersection was identified as failing in the 
Downtown Community Plan with no feasible mitigation identified to improve operations.  
Therefore, the Downtown Community Plan EIR identified the future impacts to this 
intersection to be significant and unavoidable.  To maintain consistency with the vision of 
the Downtown Community Plan no project related improvements are recommended at 
this intersection.   

42. Park Boulevard & G Street – Convert on-street parking to a travel lane on G Street 
between 11th Avenue and 17th Street during the PM peak hour.  This improvement was 
identified to fully mitigate the intersection performance under build out of the plan.   
Therefore, to remain consistent with the Downtown Community Plan it is recommended 
that the project pay its fair-share (2%) of the improvement cost as its mitigation.    
However, the intersection is controlled by the City of San Diego and the District does not 
have jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

43. 13th Street & G Street – Convert on-street parking to a travel lane on G Street between 
11th Avenue and 17th Street during the PM peak hour.  This improvement ultimately serves 
as a partial mitigation for the intersection under build out of the plan, with no feasible 
mitigation identified.   Therefore, to remain consistent with the Downtown Community 
Plan it is recommended that the project pay its fair-share (1%) of the improvement cost 
as its mitigation.   However, the intersection is controlled by the City of San Diego and the 
District does not have jurisdiction over it; therefore, the impact is considered significant 
and unavoidable. 

  44. 14th Street & G Street – Converting the on-street parking to a travel lane on G Street 
between 11th Avenue and 17th Street during the PM peak hour is recommended at this 
intersection by the Downtown Community plan.  This improvement ultimately serves as 
a partial mitigation for the intersection under build out of the plan, with no feasible 
mitigation identified.   Therefore, to remain consistent with the Downtown Community 
Plan it is recommended that the project pay its fair-share (3% based on the Near-Term 
Impact) of the improvement cost as its mitigation.   However, the intersection is 
controlled by the City of San Diego and the District does not have jurisdiction over it; 
therefore, the impact is considered significant and unavoidable. 

45. 15th Street & F Street – Signalization of the intersection is recommended by the 
Downtown Community plan.  This improvement ultimately serves as a partial mitigation 
for the intersection under build out of the plan, with no feasible mitigation identified.   
Therefore, to remain consistent with the Downtown Community Plan it is recommended 
that the project pay its fair-share (4% based on the Near-Term Impact) of the 
improvement cost as its mitigation.   However, the intersection is controlled by the City 
of San Diego and the District does not have jurisdiction over it; therefore, the impact is 
considered significant and unavoidable. 

47. 16th Street & F Street – This intersection was identified as failing in the Downtown 
Community Plan with no feasible mitigation identified to improve operations.  Therefore, 
the Downtown Community Plan EIR identified the future impacts to this intersection to 
be significant and unavoidable.  To maintain consistency with the vision of the Downtown 
Community Plan no project related improvements are recommended at this intersection.   
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48. 16th Street & G Street - Convert on-street parking to a travel lane on G Street between 
11th Avenue and 17th Street during the PM peak hour is recommended at this intersection 
by the Downtown Community Plan.  This improvement ultimately serves as a partial 
mitigation for the intersection under build out of the plan, with no feasible mitigation 
identified.   Therefore, to remain consistent with the Downtown Community Plan it is 
recommended that the project pay its fair-share (2% Based on the Near-Term Impact) of 
the improvement cost as its mitigation.   However, the intersection is controlled by The 
City of San Diego and the District does not have jurisdiction over it; therefore, the impact 
is considered significant and unavoidable. 

51 16th Street & K Street - Signalization at this intersection is recommended by the Downtown 
Community Plan.  This improvement was identified to fully mitigate the intersection 
performance under build out of the plan.  Therefore, to remain consistent with the 
Downtown Community Plan it is recommended that the project pay its fair-share (9% 
based on the Near-Term impact) of the improvement cost as its mitigation.    However, 
the intersection is controlled by the City of San Diego and the District does not have 
jurisdiction over it; therefore, the impact is considered significant and unavoidable. 

52. Imperial & 16th Street – Re-stripe the northbound and southbound approaches of the 
intersection to include an exclusive right turn-lane in each direction.  This improvement 
will reduce the intersection delay to 74.8 seconds and the intersection will operate at 
acceptable LOS E, during the PM peak hour, reducing the impact to less than significant 
conditions.  The Proposed Project would have a fair-share responsibility for this 
improvement of 18%.  However, the intersection is controlled by the City of San Diego 
and the Port District does not have jurisdiction over it; therefore, the impact is considered 
significant and unavoidable.  It should also be noted that this improvement is not included 
in the Downtown Community Plan. However, the intersection is controlled by the City of 
San Diego and the District does not have jurisdiction over it; therefore, the impact is 
considered significant and unavoidable. 

53. 17th Street & G Street - Signalization of the intersection is recommended by the Downtown 
Community Plan.  This improvement ultimately serves as a partial mitigation for the 
intersection under build out of the plan, with no feasible mitigation identified.   Therefore, 
to remain consistent with the Downtown Community Plan it is recommended that the 
project pay its fair-share (2% based on the Near-Term impact) of the improvement cost 
as its mitigation.   However, the intersection is controlled by the City of San Diego and the 
District does not have jurisdiction over it; therefore, the impact is considered significant 
and unavoidable. 

Freeway 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would cause a significant change in the V/C ratio (add more than 0.010 
for LOS E or 0.005 for LOS F) to the following key study mainline freeway mainline segment: 
 

• I-5 Northbound, between Grape Street and First Avenue 

• I-5 Northbound, between First Avenue and SR-163 

• I-5 Northbound, between B Street and SR-94  
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• I-5 Southbound, between B Street and SR-94 

• I-5 Northbound, between SR-94 to Imperial Avenue 
 
The San Diego Forward Plan includes a series of operational improvements along I-5 between I-
15 and I-8, which would encompass this segment.  However, these improvements are not 
scheduled until Year 2050. These improvements are also subject to budget availability and 
coordination with Caltrans. The Proposed Project could provide a fair-share contribution towards 
a program or plan for the aforementioned freeway facility improvements to be constructed: 
 

• I-5 Northbound, between Grape Street and First Avenue – 34% (based on the Near-Term 
Impact) of the total cost for improvements to this segment.  

• I-5 Northbound, between First Avenue and SR-163 – 5% of the total cost for 
improvements to this segment. 

• I-5 Northbound, between B Street and SR-94 – 7% of the total cost for improvements to 
this segment. 

• I-5 Southbound, between B Street and SR-94 – 7% of the total cost for improvements to 
this segment. 

• I-5 Northbound, between SR-94 to Imperial Avenue – 4% of the total cost for 
improvements to this segment. 
 

At the moment, there is no program in place into which the District could pay its fair-share 
towards the cost of such improvements. Therefore, improvements are considered infeasible and 
the impacts along I-5 and would remain significant and unavoidable.   
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7.0 Pedestrian, Bicycle and Transit Assessment  

This chapter discusses the project’s potential impacts to active transportation modes (bicycling 
and walking) and transit. 

 

7.1 Pedestrians 

Pedestrian facilities along study roadway segments include the following:  

• Harbor Drive, between West G Street and Pacific Highway – Sidewalks and a pedestrian 
promenade run along the west side of this segment; however, sidewalks are intermittent 
along the east side. 

• Harbor Drive, between Pacific Highway and Kettner Boulevard – Sidewalks are present 
along both sides of this segment. 

• Harbor Drive, between Market Street and Front Street – A sidewalk is present along the 
south side of this segment. The Martin Luther King Promenade runs parallel to Harbor 
Drive along the north side of this segment. 

• Harbor Drive, between First Avenue and Convention Center Court – A sidewalk is present 
along the Convention Center frontage road, just south of Harbor Drive. The Martin Luther 
King Promenade runs parallel to Harbor Drive along the north side of this segment. 

• Harbor Drive, between Fifth Avenue and Park Boulevard - A sidewalk is present along the 
Convention Center frontage road, just south of Harbor Drive. East of the Convention 
Center, a sidewalk is present along the south side of Harbor Drive. The Martin Luther King 
Promenade runs parallel to Harbor Drive along the north side of this segment. 

• Harbor Drive, south of Park Boulevard – Intermittent sidewalks are present along both 
sides of Harbor Drive, south of Park Boulevard. 

• Pacific Highway, between W. G Street and Harbor Drive – Sidewalks are present along 
both sides of this segment. 
 

7.2 Bicyclists 

As shown in the figure to the right, a Class I bicycle path 
runs through the project site, between the waterfront 
and the west side of the Convention Center.  A second 
Class I facility is located to the east of the project site, 
along the railroad right-of-way.  Harbor Drive carries a 
Class III bike route between Pacific Highway and 4th 
Avenue, before transitioning to a pair of Class II bicycle 
lanes to the south.  In the northern portion of the project 
study area, a Class II bicycle path runs along the San 
Diego Bayfront adjacent to Harbor Drive, connecting 
Point Loma to Pacific Highway, while a Class III bike route 
runs along Pacific Highway north of Harbor Drive. 
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7.3 Transit 

There are currently two transit stations located near the project study area:  

• Convention Center Station 

• Gaslamp Quarter Station 

These stations provide service for the MTS Green Line, Blue Line and Orange Line Trollies.  The 
following four MTS Bus Routes also serve the project study area: 4, 11, 901, and 929. 

In addition to the aforementioned transit services, the following services are provided within the 
project study area: 

Ferry – provides service between the City of Coronado and the Convention Center.  

Water Taxi – provides services in the areas of Downtown San Diego, Coronado, and Point Loma 
in the San Diego Bay.  

 

7.4 Impact Significance and Mitigation 

Potential impacts relating to pedestrian, bicycle and transit circulation would be considered 
significant if the Proposed Project would substantially increase hazards due to a design feature, 
or would conflict with the adopted policies, plans, or programs supporting alternative 
transportation, as outlined in Appendix G of the California Environmental Quality Act (CEQA) 
Guidelines.  The project is not proposing to make any improvements to roadways or other 
transportation related facilities.  Therefore, the Proposed Project would not conflict with or 
generate any significant impacts to existing pedestrian, bicycle or transit facilities, nor to planned 
facilities and policies included in the following documents:   
 

• San Diego Forward Plan 

• Downtown Mobility Plan 

• The City of San Diego Bicycle Master Plan 

• The City of San Diego Pedestrian Master Plan 

• 2050 Regional Transportation Plan 

• Riding to 2050, the San Diego Regional Bike Plan 
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8.0 Site Access and Parking 

This chapter addresses access to the project site and assesses the projected parking demand of 
the Proposed Project. 
 

8.1 Site Access 

The project site shall have one access point along Convention Way.  The access point is shared 
with an adjacent hotel (Hilton), as well as service access to the San Diego Convention Center.  The 
Fifth Avenue Landing project proposes to create two new driveways to access a planned parking 
structure, which shall replace the three driveways in its current location.  The relocation of the 
project driveways will not impact the access to the adjacent hotel or San Diego Convention 
Center since it will still provide full access to both project sites.   Based upon review of the project 
site plan and conditions in the field, the following comment on site access is offered: 
 

• The Proposed Project driveway location is acceptable and sight distance at this driveway 
would be adequate. 

 
On-site circulation was reviewed to determine whether any elements of the site design would 
cause operational or safety issues. This includes a review of parking lots, circulating aisles and 
potential conflict points between various travel modes. 
 
The proposed hotel site will be bordered to the north by a single internal roadway that connects 
the project land uses.  The internal roadway provides access to a parking structure located 
between the proposed hotel and low-cost visor serving hotel, and will offer approximately 263 
onsite parking spaces.  Access to the parking structure will be via two driveways located on the 
north side of the structure. 
 
Based upon an initial review of the project circulation plan, the main conflict points between 
vehicular and bicycle/pedestrian traffic will occur at the two project driveway locations and 
within the pick-up/drop off area.  Minimal conflicts will also occur within the east parking lot and 
in the subterranean structure, as hotel patrons walk from their car to the hotel.  These conflicts 
are not substantial and therefore no further recommendations are provided. 
 

8.2 Parking 

Per the Tidelands Parking Guidelines, San Diego Unified Port District, January 5, 2001, regarding 
hotel land uses, the minimum parking requirement is 0.5 spaces per room.  Based on the 850 
proposed hotel rooms, the project is required to provide 425 on-site parking stalls.  Hostel land 
uses are shown to require a total of 0.0625 spaces per bed1.  Based on the 565 beds proposed 
for the lower-cost visitor serving hotel, a total of 36 parking spaces are required.  Marina land 
uses, which require a 0.33 parking spaces per slip, shall require an additional 20 parking spaces.   
 

                                                       
 
1 Hostel parking rate based on City of San Francisco Municipal Code. 
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Table 8.1 summarizes the required number of parking spaces in which the Proposed Project must 
provide for automobiles.  
 

Table 8.1 Unadjusted Parking Spaces Required 

Land Use Units Rate 
Min # of Auto 
Spaces (Base) 

Hotel 850 Rooms 0.5 / Room 425 

Hostel 565 Beds 0.0625 / Bed1 36 

Marina 64 slips 0.33 / Slip 21 

Total 482 
Source: Tidelands Parking Guidelines, San Diego Unified Port District, January 5, 2001 

Note: 
1Rate from City of San Francisco Municipal code 

 
As shown, a total of 482 parking spaces are required, prior to the application of further 
adjustment factors from the Tidelands Parking Guidelines. 
 
Parking Demand Rate 

Further adjustment factors were applied to the parking demand rate for the Proposed Project 
based on Tables 1 and 2 of the Tidelands Parking Guidelines – San Diego Unified Port District 
January 5, 2001. Table 8.2 displays the unadjusted demand rate for a hotel, hostel, and marina 
land use, as well as the assumed adjustment factors used to develop the final adjusted parking 
demand rate.  The adjustment factors are based on Proposed Project features as well as the 
Proposed Project location. 
 

Table 8.2 Parking Rate Adjustments 

Adjustment Adjustment Reason Percent 
Change 
(Spaces) 

Parking Rate (Unadjusted) 
Per Table 1 of the Tidelands Parking 

Guidelines 
100% 482 

Proximity to Transit 
The Proposed Project is located within 

0.25 miles of the Gaslamp Quarter 
Trolley Station. 

-12% -58 

Access to Airport 
The Proposed Project does not have 

access the airport. 
0% 0 

Shared Parking Potential 
The Proposed Project does not intend 

to rely on outside parking options. 
0% 0 

Proximity to Public Waterfront 
Amenities for Public Access 

The Proposed Project is located along 
the waterfront and has direct access to 

the Embarcadero Promenade. 
20% 96 

Displacement of Existing Parking 
The Proposed Project will not displace 

any existing parking. 
0% 0 

Existing Parking Shortfall/Surplus 
This will be determined via this parking 

analysis. 
0% 0 

Employee Trip Reduction Programs 
The project proposed to park all 

employees off site. 
0% 0 
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Table 8.2 Parking Rate Adjustments 

Adjustment Adjustment Reason Percent 
Change 
(Spaces) 

Dedicated Airport Shuttle Service An airport shuttle is not proposed. 0% 0 

Dedicated Water Transportation 
Service 

48 additional boat slips will be added 
as a project feature. 

-10% -48 

Total Adjusted Rate 472 

Source: Tidelands Parking Guidelines – San Diego Unified Port District January 5, 2001 

 
As shown, based on the project location and proposed features, the parking demand rate 
reduced by 10 spaces to 472 spaces required.   
 
Reduced Hotel Parking Demand 

With the recent developments in ride-share and transportation technology such Uber and Lyft, 
the Downtown area has experienced an overall decrease in parking demand for Hotels and other 
visitor serving uses over the past few years.  These technologies and changes in travel patterns 
could not be accounted for in the Tidelands Parking Guidelines, which was developed in 2001.  
Therefore, to gain a better understanding of the actual parking demand for hotels within the 
area, ACE Parking provided the total and average overnight parking demand for five similar hotels 
adjacent to the project site.  Table 8.3 displays the hotels that were included in the study, their 
total number of rooms, the average overnight parking demand (based on Year 2015) and the 
correlating parking demand per room.  The parking information provided by ACE Parking is 
included in Appendix J.  
 

Table 8.3 Adjacent Hotel Parking Demand 

Hotel Number of Rooms 
Average Overnight 
Parking Demand 

Spaces Needed Per 
Room 

Hilton Bayfront  1,190 314  0.26 

Marriott Marquis 1,362 355  0.26 

Grand Hyatt 1,625 364  0.22 

Omni 511 78  0.15 

Hard Rock 418 70  0.17 

Total 5,106 1,182 0.23 
Source: Ace Parking, November 2016  

 
As shown in Table 8.3, the hotels adjacent to the project site experienced a parking demand rate 
of 0.23 spaces per hotel room during year 2015.  This is less than half of what is required by the 
Tidelands Parking Guidelines.  Therefore, a subsequent parking analysis was performed for the 
project site using this lower parking demand rate.   Table 8.4 summarizes the required number 
of parking spaces in which the Proposed Project must provide for automobiles, assuming the 
reduced hotel parking demand rate.  
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Table 8.4 Unadjusted Parking Spaces Required – Reduced Hotel Parking Demand 

Land Use Units Rate 
Min # of Auto 
Spaces (Base) 

Hotel 850 Rooms 0.23 / Room 196 

Hostel 565 Beds 0.0625 / Bed1 36 

Marina 64 slips 0.33 / Slip 21 

Total 253 
Source: Tidelands Parking Guidelines, San Diego Unified Port District, January 5, 2001 

Note: 
1 Rate from City of San Francisco Municipal code 
 

Table 8.5 displays the unadjusted demand rate for a hotel, hostel, and marina land use, as well 
as the assumed adjustment factors used to develop the final adjusted parking demand rate.  The 
adjustment factors are based on Proposed Project features as well as the Proposed Project 
location. 
 

Table 8.5 Parking Rate Adjustments – Reduced Hotel Parking Demand 

Adjustment  Percent Change 
Parking Rate (Unadjusted) 

Per Table 1 of the Tidelands Parking 
Guidelines 

100% 253 

Proximity to Transit 
The Proposed Project is located within 0.25 

miles of the Gaslamp Quarter Trolley 
Station. 

-12% -30 

Access to Airport 
The Proposed Project does not have 

access the airport. 
0% 0 

Shared Parking Potential 
The Proposed Project does not intend to 

rely on outside parking options. 
0% 0 

Proximity to Public Waterfront 
Amenities for Public Access 

The Proposed Project is located along the 
waterfront and has direct access to the 

Embarcadero Promenade. 
20% 50 

Displacement of Existing Parking 
The Proposed Project will not displace any 

existing parking. 
0% 0 

Existing Parking Shortfall/Surplus 
This will be determined via this parking 

analysis. 
0% 0 

Employee Trip Reduction Programs 
The project proposed to park all employees 

off site. 
0% 0 

Dedicated Airport Shuttle Service An airport shuttle is not proposed. 0% 0 

Dedicated Water Transportation 
Service 

48 additional boat slips will be added as a 
project feature. 

-10% -25 

Total Adjusted Rate 248 

Source: Tidelands Parking Guidelines – San Diego Unified Port District January 5, 2001 

 

Impact Significance and Mitigation 

Based on the rates and methods outlined in the Tidelands Parking Guidelines – San Diego Unified 
Port District January 5, 2001, the Proposed Project will have a parking demand of 472 spaces.  
This results in a total parking deficit of 209 parking spaces during its highest demand period.  
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As displayed in Table 8.3, the parking demand at hotels adjacent to the Proposed Project site was 
observed to be below the rates contained in the Tideland Parking Guidelines (0.23 spaces per 
room  compared  to  0.5  spaces  per  room). When  using  the  lower  hotel  parking  demand,  the 
Proposed  Project would  require  248  on‐site  parking  spaces,  resulting  in  no  deficit  of  parking 
spaces due to the 263 on‐site parking spaces proposed by the project. 
   
However,  it  is  recommended  that  the  project  implements  a  Parking Management  Plan  that 
provides  parking  management  strategies  to  help  reduce  its  overall  demand.    The  following 
additional measures should be considered to help reduce the parking demand of the Proposed 
Project:   

 Transportation Network  Companies  –  Coordinate with  companies  (such  as  Lyft, Uber, 
etc.) and permit them to pickup/drop‐off near the project entrance, to encourage patrons 
to utilize this mode of transportation as an alternative to driving their personal vehicle.    

 

 Valet Parking – Secure additional parking spaces and provide this service in order to avoid 
overflow in the immediate surrounding parking areas.  
 

 Water Taxi –Applicant shall coordinatewith a water taxi company to encourage patrons 
to utilize water taxis  as an alternative to driving their personal vehicle.    
 

 Bike Racks – Provide bike racks on the Proposed Project site or adjacent thereto on the 
promenade to encourage employees/patrons to bike to the Proposed Project.  
 

 Bike Share Stations – Coordinate with companies like DECOBIKE to ensure a bike share 
station is maintained within walking distance (approximately 1,000 feet) to the Proposed 
Project. 

 

 Public Transit Subsidies for Employees – Provide reimbursement or subsidies for public 
transportation costs for all employees. 
 

 Big Bay Shuttle – Participate in the District’s on‐going shuttle program. 
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9.0  Project Construction 

Construction of the Proposed Project is anticipated to begin in Year 2019 and to occur over a 24 
to 30-month period.  The peak of construction is anticipated to occur between May and June of 
Year 2020 (with Construction Phases 2.2, 2.3, 2.5, 2.6, 2.7, 3.1, 3.2, 3.3, 3.4 and 4.1 all 
overlapping).   Analyses are provided for Existing Plus Construction Conditions and Near-Term 
Year 2021 Base Plus Construction Conditions, including peak roadway segment LOS and peak 
hour intersection LOS analyses. A freeway analysis was prepared as the construction traffic 
associated with the Proposed Project will generate enough traffic to trigger (150 peak hour trips 
along a single freeway segment) the need for a freeway analysis. 
 
As a worst-case scenario, it was assumed that all workers would drive individual vehicles to the 
staging area, located on Belt Street with access at the intersection of Harbor Drive and Sampson 
Street, and would arrive and depart during the AM and PM peak hours, respectively.  It was also 
assumed that the 28 delivery trucks/vans would also drive to the staging area to unload and be 
evenly distributed throughout the 8-hour work day (3.5 trucks to each hour, rounded to 4 trucks 
per hour to be conservative).  Table 9.1 displays the assumed vehicle trip generation during the 
peak of project construction. 
 

Table 9.1 Project Construction Trip Generation 

Use Units 

Vehicle 
Conversion 

Rate Rate 

Daily 
Vehicle 
Trips 

AM Peak Hour PM Peak Hour 

In Out In Out 
Construction Worker Traffic 495 1 2 / Worker 990 495 0 0 495 

Delivery Truck/van Traffic 28 3 2 / Truck 168 12 12 12 12 

Total 1,158 507 12 12 507 
Source: Chen Ryan Associates; February 2017 

 
As shown, the Proposed Project construction is anticipated to generate approximately 1,158 daily 
trips including 519 trips during the AM and PM peak hours.   
 
Additionally, it is assumed that once all workers arrive to the staging area, shuttles would 
transport them to the project site via Harbor Drive. Also, the same amount of delivery trucks/vans 
that would transport construction material to the staging area was assumed to transport it to the 
project site.  Table 9.2 displays the assumed vehicle trip generation for the staging area during 
the peak of project construction.   
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Table 9.2 Staging Area Trip Generation 

Use Units 

Vehicle 
Conversion 

Rate Rate 

Daily 
Vehicle 
Trips 

AM Peak Hour PM Peak Hour 

In Out In Out 
Shuttles  331 1.5 4 / Worker 198 50 50 50 50 

Delivery Truck/van Traffic 28 3 2 / Truck 168 12 12 12 12 

Total 366 62 62 62 62 
Source: Chen Ryan Associates; August 2017 

Note: 
1 It is assumed that 1 shuttle can accommodate 15 workers = 495 workers / 15 = 33 shuttles. 

 
As shown, the Proposed Project construction is anticipated to generate approximately 366 daily 
trips including 124 trips during the AM and PM peak hours. These trips would be added to the 
roadway segments along Harbor Drive between Park Boulevard and Sampson Street.    
 
The construction traffic trip distribution is displayed in Figure 9-1. Construction trip distribution 
is based on SANDAG’s San Diego Region Major Statistical Areas, with information provided in 
Appendix K. Project construction traffic was assigned to the roadway network based on the 
assumed project distribution patterns displayed in Figure 9-1. Construction trip assignment is 
displayed in Figure 9-2. 
 
Additional traffic counts were taken in support of the construction analysis considering the use 
of the construction staging area for employees and equipment. Count worksheets are provided 
in Appendix L. 
 
The construction analysis study area, along with Existing Conditions roadway segment and 
intersection geometry is displayed in Figure 9-3. Traffic volumes for segments and intersections 
under Existing Conditions are displayed in Figure 9-4. 
 
Construction Analysis – Existing Plus Construction Conditions 

Roadway segment and intersection geometry under Existing Plus Construction Conditions is 
assumed to be identical to Existing Conditions, as depicted in Figure 9-3. Existing Plus 
Construction Conditions traffic volumes were developed by combining the Existing Conditions 
traffic volumes (Figure 9-4) with the construction trip assignment volumes (Figure 9-2). Existing 
Plus Construction Conditions traffic volumes for roadway segments and intersections are 
displayed in Figure 9-5. 
 
Level of service analyses with construction traffic was performed using the segment, intersection, 
and freeway analysis methodologies described in Chapter 2. 
 
Table 9.3 displays the daily roadway segment LOS results for Existing Conditions and Existing Plus 
Construction Conditions. As shown, all study roadway segments are projected to operate at LOS 
D or better under Existing Plus Construction Conditions with the exception of the roadway 
segment of 28th Street, between National Avenue and Boston Avenue.  
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Table 9.3 Roadway Segment LOS Results – Existing Plus Construction Conditions 

Roadway Segment Cross-Section 
Threshold 

(LOS E) 

Existing Conditions + 
Construction 

Existing 
Conditions 

Δ Sig? ADT V/C LOS ADT / V/C / LOS 

Harbor 
Drive 

Between Park Boulevard 
and Beardsley Street 

4-Ln w/ RM <40,000 23,167 0.580 C 22,801 / 0.570 / C 0.010 N 

Between Beardsley Street 
and Cesar Chavez Parkway 

4-Ln w/ RM <40,000 20,560 0.514 B 20,194 / 0.505 / B 0.009 N 

Between Cesar Chavez 
Parkway and Sampson 
Street 

4-Ln w/ RM <40,000 10,912 0.273 A 10,546 / 0.264 / A 0.009 N 

Between Sampson Street 
and Schley Street 

4-Ln w/ RM <40,000 13,208 0.330 A 12,050 / 0.301 / A 0.029 N 

Between Schley Street and 
28th Street  

4-Ln w/ RM <40,000 12,784 0.320 A 11,626 / 0.291 / A 0.029 N 

28th Street 

Between National Avenue 
and Boston Avenue 

3-Ln <22,500 23,062 1.025 F 22,112 / 0.983 / E 0.042 Y 

Between Boston Avenue 
and Main Street 

4-Ln <30,000 20,721 0.691 D 19,563 / 0.652 / C 0.039 N 

Between Main Street and 
Harbor Drive 

4-Ln w/RM <40,000 17,292 0.432 B 16,134 / 0.403 / B 0.029 N 

Source: Chen Ryan Associates; February 2017 

Notes: 
V/C = Volume to Capacity Ratio. 
RM = Raised Median 
SM = Striped Median 

 
Based upon the significance criteria presented in Section 2.5 of this report, significant traffic 
related impacts are associated with the Proposed Project under Existing Plus Construction 
Conditions at the following roadway segment (Roadway Segments operating at LOS E or F 
which the Proposed Project will increase its v/c ratio by more than 0.02 or 0.01, respectively: 
 

• 28th Street, between National Avenue and Boston Avenue.  
 
Table 9.4 displays intersection LOS and average vehicle delay results for both Existing 
Conditions and Existing Plus Construction Conditions. LOS calculation worksheets are provided 
in Appendix M. 
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Table 9.4 Peak Hour Intersection LOS Results – Existing Plus Construction Conditions 

# Intersection 

AM Peak Hour PM Peak Hour 
Existing 

Delay (sec.) 
AM/PM 

Existing 
LOS 

AM/PM 

Change in 
Delay 
(sec.) 

AM/PM 
Significant 

Impact? 

Avg. 
Delay 
(sec.) LOS 

Avg. 
Delay 
(sec.) LOS 

1 28th Street & National Avenue 34.4 C 19.9 B 32.9 / 19.6 C / B 1.5 / 0.3 N / N 

2 I-5 NB Off-Ramp & National Avenue 50.2 D 37.2 D 32.3 / 36.8 C / D 17.9 / 0.4 N / N 

3 28th Street & Boston Avenue 11.2 B 14.8 B 10.2 / 13.2 B / B 1.0 / 1.6 N / N 

4 I-5 SB On-Ramp & Boston Avenue 21.6 C 324.8 F 21.2 / 61.1 C / F 0.4 / 263.7 N / Y 

5 28th Street & Main Street 21.0 C 34.9 C 16.9 / 24.7 B / C 4.1 / 10.2 N / N 

6 Park Boulevard & Harbor Drive 39.6 D 16.0 B 21.2 / 14.5 C / B 18.4 / 1.5 N / N 

7 Cesar Chavez Parkway & Harbor Drive 20.4 C 21.4 C 19.9 / 20.7 B / C 0.5 / 0.7 N / N 

8 Sampson Street & Harbor Drive 70.7 E 99.0 F 18.6 / 17.6 B / B 52.1 / 81.4 Y / Y 
9 Schley Street & Harbor Drive 10.7 B 5.6 A 9.7 / 4.8 A / A 1.0 / 0.8 N / N 

10 28th Street & Harbor Drive 19.7 B 27.9 C 18.0 / 15.3 B / B 1.7 / 12.6  N / N 
Source: Chen Ryan Associates; August 2017 

 
As shown in Table 9.4, all key study intersections are projected to operate at acceptable LOS D 
or better under Existing Plus Construction Conditions, with the exception of the following: 

AM Peak: PM Peak: 

• Sampson Street & Harbor Drive • I-5 SB On-Ramp & Boston Avenue 

• Sampson Street & Harbor Drive 
 
Based upon the significance criteria presented in Section 2.5 of this report, significant traffic 
related impacts are associated with the Proposed Project under Existing Plus Construction 
Conditions at the following intersections (Intersections operating at LOS F which the Proposed 
Project will add more than 2.0 of delay to): 

AM Peak: PM Peak: 

• Sampson Street & Harbor Drive • I-5 SB On-Ramp & Boston Avenue 

• Sampson Street & Harbor Drive 
 
Table 9.5 displays the LOS results from the freeway mainline segment analysis under Existing Plus 
Project Construction Conditions. As shown in Table 9.5, all study area freeway mainline segments 
operate at LOS D or better, with the exception of the following: 

• I-5 Northbound, between Grape Street and First Avenue (LOS E, AM Peak) 

• I-5 Northbound, between First Avenue and SR-163 (LOS F, AM Peak) 

• I-5 Northbound, between B Street and SR-94 (LOS F, AM Peak) 

• I-5 Southbound, between B Street and SR-94 (LOS F, PM Peak) 

• SR-163 Northbound, South of Robinson Avenue (LOS E, AM Peak) 

• SR-163 Northbound, South of Robinson Avenue (LOS F, PM Peak) 

• SR-163 Southbound, South of Robinson Avenue (LOS F, AM Peak) 
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 Table 9.5 Freeway Mainline Analysis – Existing Plus Project Construction Conditions 

Freeway 
/ State 

Highway Segment 

 

E+P 
ADT Direction 

AM Peak Hour PM Peak Hour 

Existing 
ADT 

Peak 
Hour 

Volume 
V/C 

Ratio LOS Δ S? 

Peak 
Hour 

Volume 
V/C 

Ratio LOS Δ S? 

I-5 

Grape Street to 
First Avenue 

169,000 169,400 
NB 8,720 0.928 E 0.002 N 5,090 0.541 C 0.001 N 

SB 5,160 0.549 C 0.001 N 7,610 0.810 D 0.003 N 

First Avenue to 
SR-163 

213,000 213,400 
NB 10,980 1.168 F 0.002 N 6,420 0.683 C 0.001 N 

SB 6,500 0.553 C 0.001 N 9,580 0.815 D 0.001 N 

SR-163 and B 
Street 

223,000 223,700 
NB 11,510 0.816 D 0.002 N 6,730 0.477 B 0.001 N 

SB 6,810 0.483 B 0.001 N 10,040 0.712 D 0.002 N 

B Street to SR-
94 

223,000 223,700 
NB 11,510 1.224 F 0.003 N 6,730 0.716 D 0.002 N 

SB 6,810 0.724 D 0.002 N 10,050 1.069 F 0.004 N 

SR-94 to 
Imperial 
Avenue 

173,000 173,700 
NB 8,940 0.761 D 0.004 N 5,220 0.444 B 0.001 N 

SB 5,290 0.450 B 0.001 N 7,800 0.664 C 0.003 N 

Imperial 
Avenue to SR-
75 

169,000 169,700 
NB 8,730 0.743 D 0.003 N 5,100 0.434 B 0.002 N 

SB 5,170 0.440 B 0.002 N 7,620 0.649 C 0.003 N 

SR-75 to 28th 
Street 

167,000 167,700 
NB 9,440 0.773 D 0.004 N 8,490 0.695 C 0.004 N 

SB 2,600 0.241 A 0.004 N 5,290 0.489 B 0.001 N 

28th Street to  
I-15 

163,000 163,400 
NB 7,900 0.840 D 0.004 N 8,230 0.876 D 0.003 N 

SB 3,140 0.334 B 0.001 N 5,880 0.626 C 0.002 N 

SR-163 
South of 
Robinson 
Avenue 

114,000 114,300 
NB 4400 0.936 E 0.002 N 6400 1.362 F 0.002 N 

SB 6470 1.377 F 0.005 N 3820 0.813 D 0.002 N 

Source: Chen Ryan Associates; August 2017 

 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would not cause a significant change in the V/C ratio (add more than 
0.010 for LOS E or 0.005 for LOS F) to any of the analyzed freeway segments. 
 
Construction Analysis – Near-Term Year 2021 Base Plus Construction Conditions 

Roadway segment and intersection geometry under Near-Term Year 2021 Base Plus Construction 
Conditions is assumed to be identical to Existing Conditions, as depicted in Figure 9-3. Near-Term 
Year 2021 Base traffic volumes were obtained from the Tenth Avenue Marine Terminal 
Redevelopment Plan TIA (August 2016), and are shown in Figure 9-6. 
 
Near-Term Year 2021 Base Plus Construction Conditions volumes were developed by combining 
the Near-Term Year 2021 Base Plus Project traffic volumes (Figure 9-6), with the construction trip 
assignment volumes displayed in Figure 9-2. Figure 9-7 displays Near-Term Year 2021 Base Plus 
Construction Conditions volumes for segments and intersections. 
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Level of service analyses with construction traffic was performed using the segment and 
intersection analysis methodologies described in Chapter 2. Table 9.6 displays the daily roadway 
segment LOS results for Near-Term Year 2021 Base and Near-Term Year 2021 Base Plus 
Construction Conditions.  
 

Table 9.6 Roadway Segment LOS Results – Near-Term Year 2021 Base Plus Construction Conditions 

Roadway Segment Cross-Section 
Threshold 

(LOS E) 

Near-Term Base + 
Construction 

Near-Term Base 
Conditions 

Δ Sig? ADT V/C LOS ADT / V/C / LOS 

Harbor 
Drive 

Between Park Boulevard and 
Beardsley Street 

4-Ln w/ RM <40,000 23,666 0.592 C 23,300 / 0.583 / C 0.010 N 

Between Beardsley Street and 
Cesar Chavez Parkway 

4-Ln w/ RM <40,000 25,144 0.629 C 24,541 / 0.614 / C 0.009 N 

Between Cesar Chavez 
Parkway and Sampson Street 

4-Ln w/ RM <40,000 16,289 0.407 B 15,923 / 0.398 / B 0.009 N 

Between Sampson Street and 
Schley Street 

4-Ln w/ RM <40,000 18,629 0.466 B 17,471 / 0.437 / B 0.029 N 

Between Schley Street and 28th 
Street  

4-Ln w/ RM <40,000 18,205 0.455 B 17,047 / 0.426 / B 0.029 N 

28th Street 

Between National Avenue and 
Boston Avenue 

3-Ln <22,500 24,054 1.069 F 23,104 / 1.027 / E 0.042 Y 

Between Boston Avenue and 
Main Street 

4-Ln <30,000 21,808 0.727 D 20,650 / 0.688 / D 0.039 N 

Between Main Street and 
Harbor Drive 

4-Ln w/RM <40,000 18,422 0.461 B 17,264 / 0.432 / B 0.029 N 

Source: Chen Ryan Associates; August 2017 

Notes: 
V/C = Volume to Capacity Ratio. 
RM = Raised Median 
SM = Striped Median 

 
As shown in Table 9.4, all study roadway segments are projected to operate at LOS C or better 
under Near-Term Year 2021 Base Plus Construction Conditions with the exception of the 
roadway segment of 28th Street, between National Avenue and Boston Avenue. 
 
Based upon the significance criteria presented in Section 2.5 of this report, significant traffic 
related impacts are associated with the Proposed Project under Near-Term Year 2021 Base Plus 
Construction Conditions at the following roadway segment (Roadway Segments operating at 
LOS E or F which the Proposed Project will increase its v/c ratio by more than 0.02 or 0.01, 
respectively): 
 

• 28th Street, between National Avenue and Boston Avenue.  
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Table 9.7 displays intersection LOS and average vehicle delay results for both Near-Term Year 
2021 Base and Near-Term Year 2021 Base Plus Construction Conditions. LOS calculation 
worksheets are provided in Appendix N. 
 

Table 9.7 Peak Hour Intersection LOS Results – Near-Term Year 2021 Base Plus Construction Conditions 

# Intersection 

AM Peak Hour PM Peak Hour Near-Term 
Base Delay 

(sec.) 
AM/PM 

Near-
Term 

Base LOS 
AM/PM 

Change in 
Delay (sec.) 

AM/PM 
Significant 

Impact? 
Avg. 
Delay 
(sec.) 

LOS 
Avg. 
Delay 
(sec.) 

LOS 

1 28th Street & National Avenue 28.5 C 22.7 C 25.5 / 22.6 C / C 3.0 / 0.1 N / N 

2 I-5 NB Off-Ramp & National Avenue 49.5 D 37.9 D 33.3 / 37.5 C / D 16.2 / 0.4 N / N 

3 28th Street & Boston Avenue 8.9 A 13.9 B 8.3 / 12.2 A / B 0.6 / 1.7 N / N 

4 I-5 SB On-Ramp & Boston Avenue 48.6 E 814.0 F 46.8 / 165.9 E / F 1.8 / 648.1 N / Y 

5 28th Street & Main Street 15.6 B 41.9 D 13.6 / 41.0 B / D 2.0 / 0.9 N / N 

6 Park Boulevard & Harbor Drive 17.4 B 16.2 B 16.3 / 14.3 B / B 1.1 / 1.9 N / N 

7 Cesar Chavez Parkway & Harbor Drive 23.9 C 35.4 D 23.4 / 32.4 C / C 0.5 / 3.0 N / N 

8 Sampson Street & Harbor Drive 130.5 F 101.8 F 18.5 / 19.2 B / B 112.0 / 82.6 Y / Y 
9 Schley Street & Harbor Drive 9.8 A 7.1 A 7.9 / 6.8 A / A 1.9 / 0.3 N / N 

10 28th Street & Harbor Drive 30.1 C 54.6 D 21.3 / 19.2 C / B 8.8 / 35.4 N / N 

Source: Chen Ryan Associates; August 2017 

 
As shown in Table 9.7, all key study intersections are projected to operate at acceptable LOS D 
or better under Existing Plus Construction Conditions, with the exception of the following: 
 
AM Peak: PM Peak: 

• I-5 SB On-Ramp & Boston Avenue 

• Sampson Street & Harbor Drive 

• I-5 SB On-Ramp & Boston Avenue 

• Sampson Street & Harbor Drive 
 
Based upon the significance criteria presented in Section 2.5 of this report, significant traffic 
related impacts are associated with the Proposed Project under Near-Term Year 2021 Base Plus 
Construction Conditions at the following intersections (Intersections operating at LOS F which 
the Proposed Project will add more than 2.0 of delay to): 
 
AM Peak: PM Peak: 

• Sampson Street & Harbor Drive • I-5 SB On-Ramp & Boston Avenue 

• Sampson Street & Harbor Drive 
 
Table 9.8 displays the LOS results from the freeway mainline segment analysis under Near-Term 
Year 2021 Base Plus Project Construction Conditions.  
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Table 9.8 Freeway Mainline Analysis – Near-Term Year 2021 Base Plus Project Construction Conditions 

Freeway 
/ State 

Highway Segment 

 

NT + P 
ADT Direction 

AM Peak Hour PM Peak Hour 

NT 
ADT 

Peak 
Hour 

Volume 
V/C 

Ratio LOS Δ S? 

Peak 
Hour 

Volume 
V/C 

Ratio LOS Δ S? 

I-5 

Grape Street to 
First Avenue 

173,100 173,500 
NB 8,930 0.950 E 0.002 N 5,220 0.555 C 0.001 N 

SB 5,280 0.562 C 0.001 N 7,790 0.829 D 0.002 N 

First Avenue to 
SR-163 

224,900 225,300 
NB 11,600 1.234 F 0.002 N 6,780 0.721 D 0.002 N 

SB 6,860 0.584 C 0.001 N 10,120 0.861 D 0.001 N 

SR-163 and B 
Street 

231,900 232,600 
NB 11,970 0.849 D 0.003 N 6,990 0.496 B 0.002 N 

SB 7,080 0.502 C 0.001 N 10,440 0.740 D 0.002 N 

B Street to SR-
94 

231,900 232,600 
NB 11,970 1.273 F 0.003 N 7,000 0.745 D 0.004 N 

SB 7,090 0.754 D 0.003 N 10,440 1.111 F 0.004 N 

SR-94 to 
Imperial 
Avenue 

189,100 189,800 
NB 9,770 0.831 D 0.003 N 5,710 0.486 B 0.002 N 

SB 5,780 0.492 B 0.002 N 8,520 0.725 D 0.002 N 

Imperial 
Avenue to SR-
75 

185,200 185,900 
NB 9,570 0.814 D 0.003 N 5,590 0.476 B 0.002 N 

SB 5,660 0.482 B 0.002 N 8,350 0.711 D 0.003 N 

SR-75 to 28th 
Street 

167,200 167,900 
NB 9,450 0.773 D 0.003 N 8,500 0.696 C 0.004 N 

SB 2,570 0.238 A 0.001 N 5,300 0.490 B 0.002 N 

28th Street to  
I-15 

165,900 166,300 
NB 8,010 0.852 D 0.001 N 8,370 0.890 E 0.002 N 

SB 3,190 0.339 B 0.000 N 5,990 0.637 C 0.002 N 

SR-163 
South of 
Robinson 
Avenue 

118,800 119,100 
NB 4,580 0.974 E 0.002 N 6,670 1.419 F 0.004 N 

SB 6,740 1.434 F 0.002 N 3,980 0.847 D 0.002 N 

Source: Chen Ryan Associates; August 2017 

 
As shown in Table 9.8, all study area freeway mainline segments operate at LOS D or better, with 
the exception of the following: 
 

• I-5 Northbound, between Grape Street and First Avenue (LOS E, AM Peak) 

• I-5 Northbound, between First Avenue and SR-163 (LOS F, AM Peak) 

• I-5 Northbound, between B Street and SR-94 (LOS F, AM Peak) 

• I-5 Southbound, between B Street and SR-94 (LOS F, PM Peak) 

• I-5 Northbound, between 28th Street and I-15 (LOS E, PM Peak) 

• SR-163 Northbound, South of Robinson Avenue (LOS E, AM Peak) 

• SR-163 Northbound, South of Robinson Avenue (LOS F, PM Peak) 

• SR-163 Southbound, South of Robinson Avenue (LOS F, AM Peak) 
 
Based on the City of San Diego’s Significance Criteria, outlined in Section 2.5, the traffic associated 
with the Proposed Project would not cause a significant change in the V/C ratio (add more than 
0.010 for LOS E or 0.005 for LOS F) to any of the analyzed freeway segments.  
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Impact Significance and Mitigation 

Existing Plus Project Construction Conditions 

Segments 
The following roadway segment was identified to be significantly impacted with the addition of 
the project construction traffic under Existing Plus Project Construction Conditions: 
 

• 28th Street, between National Avenue and Boston Avenue.  
 
Intersections 
The following intersections were identified to be significantly impacted with the addition of the 
project construction traffic under Existing Plus Project Construction Conditions: 
 
AM Peak: PM Peak: 

• Sampson Street & Harbor Drive • I-5 SB On-Ramp & Boston Avenue 

• Sampson Street & Harbor Drive 
 
The traffic related impacts associated with the construction of the proposed project would occur 
when the construction traffic reaches the following trip generation thresholds: 

 

AM Peak: PM Peak: 

• Sampson Street & Harbor Drive (when 
project reaches 90% of its construction 
traffic trip generation) 

• I-5 SB On-Ramp & Boston Avenue (when 
project reaches 3% of its construction 
traffic trip generation) 

• Sampson Street & Harbor Drive (when 
project reaches 65% of its construction 
traffic trip generation) 

 
Since project construction conditions are temporary, no physical mitigation measures are 
recommended. Instead, it is recommended that a Transportation Demand Management Plan is 
developed to limit the number of construction worker trips that travel through the impacted 
intersections during peak periods. The following lists a series of TDM strategies that would be 
appropriate during project construction: 

• Implementation of a ride-sharing program to encourage carpooling amongst workers; 

• Restrict workers from accessing the project site during the AM and PM peak periods, 7:00 
AM – 9:00 AM and 4:00 PM – 6:00 PM; 

• Provide off-site parking locations, for staging and workers, outside of the area with shuttle 
services to bring them on-site; and 

• Provide subsidized transit passes for construction workers. 
 
Freeway Segments 
None.  
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Near-Term Year 2021 Base Plus Project Construction Conditions 

Segments 
The following roadway segment was identified to be significantly impacted with the addition of 
the project construction traffic under Near-Term Year 2021 Base Plus Project Construction 
Conditions: 
 

• 28th Street, between National Avenue and Boston Avenue.  
 
Intersections 
The following intersections were identified to be significantly impacted with the addition of the 
project construction traffic under Near-Term Year 2021 Base Plus Project Construction 
Conditions: 
 
AM Peak: PM Peak: 

• Sampson Street & Harbor Drive • I-5 SB On-Ramp & Boston Avenue 

• Sampson Street & Harbor Drive 
 
The traffic related impacts associated with the construction of the proposed project would occur 
when the construction traffic reaches the following trip generation thresholds: 
 
AM Peak: PM Peak: 

• Sampson Street & Harbor Drive (when 
project reaches 66% of its construction 
traffic trip generation) 

• Sampson Street & Harbor Drive (when 
project reaches 64% of its construction 
traffic trip generation) 

 
Since project construction conditions are temporary, no physical mitigation measures are 
recommended. Instead, it is recommended that a Transportation Demand Management Plan is 
developed to limit the number of construction worker trips that travel through the impacted 
intersection during peak periods. The following lists a series of TDM strategies that would be 
appropriate during project construction: 

• Implementation of a ride-sharing program to encourage carpooling amongst workers; 

• Restrict workers from accessing the project site during the AM and PM peak periods, 7:00 
AM – 9:00 AM and 4:00 PM – 6:00 PM; 

• Provide off-site parking locations, for staging and workers, outside of the area with shuttle 
services to bring them on-site; and 

• Provide subsidized transit passes for construction workers. 
 
Freeway Segments 
None 
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Construction Parking Conditions 

In order to reduce temporary parking impacts during construction, construction workers will be 
incentivized to use public transit, and workers arriving by car shall be required to park in an off-
site parking facility, located on Belt Street with access at the intersection of Harbor Drive and 
Sampson Street. 
 
The identified construction impacts are projected to occur during peak hours, therefore, 
restricting workers from accessing the project site during the peak hours will reduce the 
identified impacts to a less than significant level.  Also, on-street signage should be provided to 
direct visitors to available parking facilities during the construction period. 
 
 



 

Technical appendices to Appendix K-1, Transportation Impact Analysis, are available for 

review at the San Diego Unified Port District Office of the District Clerk. 
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TO: Kathy Washington, ICF 

FROM: Stephen Cook & Andrew Prescott, Chen Ryan Associates 

DATE: 10/17/2017 

RE: Fifth Avenue Landing – Below Grade Parking Alternative Trip Generation & Parking Analysis 

 

Overview 

Construction of the Proposed Project is anticipated to begin in Year 2019 and will occur over a 24 to 30-
month period.  The peak of construction is anticipated to occur between May and June of Year 2020 (with 
Construction Phases 2.2, 2.3, 2.5, 2.6, 2.7, 3.1, 3.2, 3.3, 3.4 and 4.1 all overlapping). However, a Below 
Grade Parking Alternative is also proposed, which would result in changes to construction related trip 
generation, as well as changes to the total number of parking spaces provided. The Proposed Project 
requires 472 parking spaces. The Below Grade Parking Alternative will bring the total number of parking 
spaces to 478, resulting in a surplus of 6 spaces. The additional spaces provided by the Below Grade 
Parking Alternative will eliminate the parking impact disclosed in the Draft Fifth Avenue Landing TIA, no 
longer requiring a Parking Management Plan as a mitigation measure. 
 
Under the Below Grade Parking Alternative, only the Excavation and Foundation Phase would experience 
changes to the number of trips resulting from construction. Therefore, a trip generation analysis was 
prepared for the Excavation and Foundation Phase to account for additional delivery and haul truck traffic 
associated with the Below Grade Parking Alternative. Consistent with the Draft Fifth Avenue Landing TIA 
construction analysis approach, all workers and trucks will initially be routed to a staging area located on 
Belt Street, with access at the intersection of Harbor Drive and Sampson Street. Workers will then 
consolidate into shuttles to be transported to the project site. Trucks will be directed to the project site 
when needed. 
 
The trip generation analysis, documented in the following sections, found the Excavation and Foundation 
Phase will generate a total of 1,152 daily trips, which is less than the 1,524 trips generated during the 
previously analyzed construction phases shown to be the peak of construction (overlap of phases 2.2, 2.3, 
2.5, 2.6, 2.7, 3.1, 3.2, 3.3, 3.4, and 4.1).  Therefore, it can be concluded, the construction phases 
previously analyzed and documented in the Draft Fifth Avenue Landing TIA still represents the peak of 
construction, and no additional traffic analysis is required. 
 

Trip Generation: Previously Analyzed Peak of Construction 

As a worst-case scenario, it was assumed that all workers would drive individual vehicles to the staging 
area, located on Belt Street with access at the intersection of Harbor Drive and Sampson Street, and 
would arrive and depart during the AM and PM peak hours, respectively.  It was also assumed that the 28 
delivery trucks/vans would be evenly distributed throughout the 8-hour work day (3.5 trucks to each 
hour, rounded to 4 trucks per hour to be conservative).  Table 1 displays the assumed vehicle trip 
generation to the staging area during the peak of project construction (with Construction Phases 2.2, 2.3, 
2.5, 2.6, 2.7, 3.1, 3.2, 3.3, 3.4 and 4.1 all overlapping). As shown, the total number of daily vehicle trips 
generated to the staging area during the peak of project construction was found to be 1,158. 
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Table 1 Proposed Project Construction Trip Generation: Origin to Staging Area 

Use Units 

Vehicle 
Conversion 

Rate Rate 

Daily 
Vehicle 
Trips 

AM Peak Hour PM Peak Hour 

In Out In Out 

Construction Worker Traffic 495 1 2 / Worker 990 495 0 0 495 

Delivery and Haul Truck Traffic 28 3 2 / Truck 168 12 12 12 12 

Total 1,158 507 12 12 507 

Source: Chen Ryan Associates (2017) 

 
Additionally, it is assumed that all workers will arrive at the staging area, where shuttles would transport 
them to the project site via Harbor Drive. All delivery and haul truck traffic will initially be routed to the 
staging area, prior to being directed to the project site. Table 2 displays the assumed total Proposed 
Project vehicle trip generation, accounting for worker and truck trips to the staging area, and shuttle and 
truck trips between the staging area and the project site. 
 

Table 2 Proposed Project Construction Trip Generation 

Use Units 

Vehicle 
Conversion 

Rate Rate 

Daily 
Vehicle 
Trips 

AM Peak Hour PM Peak Hour 

In Out In Out 

Origin-Staging Area Trips 

Construction Worker Traffic 495 1 2 / Worker 990 495 0 0 495 

Delivery and Haul Truck Traffic  28 3 2 / Truck 168 12 12 12 12 

Staging Area-Project Site Trips 

Shuttles 331 1.5 4 / Worker 198 50 50 50 50 

Delivery and Haul Truck Traffic 28 3 2 / Truck 168 12 12 12 12 

Total 1,524 569 74 74 569 

Source: Chen Ryan Associates (2017) 
Note: 
1 It is assumed that one shuttle can accommodate 15 workers. 495 workers / 15 = 33 shuttles 

 
As shown, Proposed Project construction is anticipated to generate approximately 366 additional daily 
trips between the staging area and project site, including 124 trips during the AM and PM peak hours. 
These trips would be added to the roadway segments along Harbor Drive between Park Boulevard and 
Sampson Street. In total, the Proposed Project generates approximately 1,524 daily vehicle trips during 
the peak of construction. 
 

Trip Generation: Below Grade Parking Alternative – Excavation and Foundation 
Phase 

As a worst-case scenario, it was assumed that all workers would drive individual vehicles to the staging 
area, and would arrive and depart during the AM and PM peak hours, respectively.  It was also assumed 
that the 85 haul truck trips and 5 delivery trucks/vans would be evenly distributed throughout the 8-hour 
work day (11.25 trucks to each hour, rounded to 12 trucks per hour to be conservative).  Table 3 displays 
the assumed vehicle trip generation to the staging area during the Excavation and Foundation Phase 
under Below Grade Parking Alternative conditions. As shown, the total number of daily vehicle trips 
generated to the staging area during the Excavation and Foundation Phase under Below Grade Parking 
Alternative conditions was found to be 600. 
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Table 3 Proposed Project Construction Trip Generation: Origin to Staging Area – 

Below Grade Parking Alternative 

Use Units 

Vehicle 
Conversion 

Rate Rate 

Daily 
Vehicle 
Trips 

AM Peak Hour PM Peak Hour 

In Out In Out 

Construction Worker Traffic 30 1 2 / Worker 60 30 0 0 30 

Delivery and Haul Truck Traffic 90 3 2 / Truck 540 36 36 36 36 

Total 600 66 36 36 66 

Source: Chen Ryan Associates (2017) 

 
Consistent with construction of the Proposed Project, it is assumed that all workers arrive at the staging 
area, where shuttles would transport them to the project site via Harbor Drive. All delivery and haul truck 
traffic will initially be routed to the staging area, prior to being directed to the project site. Table 4 
displays the assumed Below Grade Parking Alternative Excavation and Foundation Phase vehicle trip 
generation, accounting for worker and truck trips to the staging area, and shuttle and truck trips between 
the staging area and the project site. 
 

Table 4 Proposed Project Trip Generation – Below Grade Parking Alternative 

Use Units 

Vehicle 
Conversion 

Rate Rate 

Daily 
Vehicle 
Trips 

AM Peak Hour PM Peak Hour 

In Out In Out 

Origin-Staging Area Trips 

Construction Worker Traffic 30 1 2 / Worker 60 30 0 0 30 

Delivery and Haul Truck Traffic  90 3 2 / Truck 540 36 36 36 36 

Staging Area-Project Site Trips 

Shuttles 21 1.5 4 / Worker 12 3 3 3 3 

Delivery and Haul Truck Traffic 90 3 2 / Truck 540 36 36 36 36 

Total 1,152 105 75 75 105 

Source: Chen Ryan Associates (2017) 
Note: 
1 It is assumed that one shuttle can accommodate 15 workers. 30 workers / 15 = 2 shuttles 

 
As shown, the Below Grade Parking Alternative Excavation and Foundation Phase is anticipated to 
generate approximately 552 additional trips between the staging area and project site, including 78 trips 
during the AM and PM peak hours. These trips would be added to the roadway segments along Harbor 
Drive between Park Boulevard and Sampson Street. In total, the Below Grade Parking Alternative 
Excavation and Foundation Phase generates approximately 1,152 daily vehicle trips during the peak. 
 

Trip Generation Comparison 

Table 5 provides a summary comparison of the total trips generated by the Proposed Project and the 
Below Grade Parking Alternative. As shown, the Proposed Project is estimated to generate a total of 
1,524 daily trips during the peak of construction, whereas the Below Grade Parking Alternative will 
generate 1,152 daily trips during the peak of the Excavation and Foundation Phase. Therefore, the 
construction related impacts would be identical for the Proposed Project and the Below Grade Parking 
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Alternative as the peak of construction period previously analyzed would also represent the peak of 
construction under the Below Grade Parking Alternative. 
 

Table 5 Trip Generation Comparison 

Use Proposed Project 
Below Grade Parking 

Alternative 

Project (Workers & Delivery and Haul Truck Traffic) 1,158 600 

Staging Area (Shuttles & Delivery and Haul Truck Traffic) 366 552 

Total 1,524 1,152 

Source: Chen Ryan Associates (2017) 

 

Parking 

As shown in the Draft Fifth Avenue Landing TIA, the Proposed Project requires 472 parking spaces after 
applying adjustment factors from the San Diego Unified Port District Tidelands Parking Guidelines (2001). 
The Proposed Project will provide 263 parking spaces; however, the Below Grade Parking Alternative will 
provide an additional 215 parking spaces, bringing the total to 478. Therefore, the Below Grade Parking 
Alternative will provide sufficient parking, resulting a surplus of 6 parking spaces during the highest 
demand period, effectively eliminating the parking impact disclosed in the Draft Fifth Avenue Landing TIA, 
and no longer require a Parking Management Plan as a mitigation measure. 
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SECTION 1 

 

INTRODUCTION 
 

The purpose of this study is to analyze the impacts of the proposed Fifth Avenue Landing Hotel 

project on the local sewer infrastructure.  The project site is located within the Marina District of 

the City of San Diego. The project area is approximately 5.07 acres, and its limits are 

approximately defined by: the San Diego bay to the southwest, Marina Park Way to the 

northwest, the Convention Way to the northeast, and the existing Hilton Bayfront Hotel to the 

southeast.  Currently, the land uses within the footprint of proposed Fifth Avenue Landing Hotel 

project consist of existing paved parking lots. 

 

Per Appendix III: “Fifth Ave Landing Hotel EIR Reporting Needs Memorandum” dated 

February 7, 2017 by Mitchell Dec from Glumac, a Mechanical Engineering firm, the Fifth 

Avenue Landing development is proposing a 850 room hotel on Parcel A’s portion of the project 

boundary, and a 565 room hotel on Parcel B’s portion of the project boundary. The annual 

wastewater generated from the proposed development was used for the calculations in this study. 

This information was received by Project Design Consultants (PDC) from Glumac via an email 

dated February 7, 2017.   

 

As part of the proposed Fifth Avenue Landing development the existing sewer infrastructure 

under the paved parking lots will be relocated closer to the roadway of Marina Park Way and 

Convention Way in order to accommodate the new proposed development. 

 

This sewer study is based on design criteria outlined in the City of San Diego Sewer Design 

Guide by the City of San Diego Public Utilities Department dated May 2015 
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SECTION 2 

 

EXISTING SEWER IMPROVEMENTS & SEWAGE FLOWS 
 

Please refer to Exhibit A (Existing and Proposed Sewer Improvements) in order to better 

understand the existing sewer conditions described below.  Copies of the City record drawings 

cited below can be found in Appendix II: City Record Drawings of Existing Sewer 

Improvements. 

  

Marina Way, Convention Way, & Park Boulevard sewer:  

 

Existing Sewer Improvements:  Per available City record drawing (19021-D), there is an existing 

8-inch polyvinylchloride (PVC) sewer main approximately 43 feet landward of the San Diego 

Bay bulkhead.  The 8-inch PVC sewer main was constructed in 1979 and maintains an 

approximate pipe slope of 0.5%.  This sewer main collects sewage from the existing Marina Park 

facilities via a 4-inch PVC force main in Marina Park Way.  The existing 8-inch PVC sewer 

main parallel to the bulkhead turns landward and traverses the existing parking lot until it 

ultimately discharges into an existing 10-inch PVC sewer in Convention Way. Per available City 

record drawing (27750-7-D), the 10-inch PVC sewer main was constructed between 1998 and 

2002 as part of the Phase II expansion of the convention center.  The 10-inch PVC sewer 

maintains a pipe slope of 0.5% as it flows southeast and ultimately discharges into the existing 

10-inch PVC sewer in Park Boulevard.  Per available City record drawing (27750-6-D), the 

existing 10-inch PVC in Park Boulevard was built between 1998 and 2002 as part of the Phase II 

expansion of the convention center.  The 10-inch PVC sewer main maintains a pipe slope of 

0.3% until it ultimately discharges into an existing 15-inch PVC sewer main in West Harbor 

Drive. 

 

The existing sewer mains in Convention Way and Park Boulevard (southwest of West Harbor 

Drive) provide sewer service to the Phase II expansion of the convention center.  Per available 

City record drawings; there are no sewer laterals from the Phase II portion of the convention 

center which discharge directly into the Harbor Drive trunk sewer. 

 

Existing On-site Sewer Flow:  The most accurate way of ascertaining the flow rates in existing 

sewers is to install monitoring meters for a period of time long enough to capture the varying 

characteristics inherent in sewer flow rates.  To this end, PDC requested ADS Environmental 

Services, Inc to install a meter at the downstream side of the existing 10-inch PVC sewer main in 

Park Boulevard (southwest of West Harbor Drive) just prior to its terminus in West Harbor 

Drive.  Metering in this location allows the flow entering the 15-inch Harbor Drive trunk sewer 

from the existing 10-inch sewer main in Park Boulevard to be isolated and accurately measured.  

PDC requested the metering run continuously for one week duration from March 23, 2011 to 

April 1, 2011.  This week was chosen for the monitoring in order to ‘capture’ the effects of some 

of the larger conventions scheduled for the month of March.  Please see Appendix I: 

“Convention Center Expansion Sewer Flow Verification Report- Location PDC_1” dated April 

14, 2011 for the results of the flow monitoring of this sewer.  From Page 8 of the ADS report, the 

average flow rate was 0.157 MGD (0.24 CFS) and the maximum peak flow was 0.583 MGD 
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( 0.90 CFS) during the week of the monitoring.  The maximum flow depth recorded was 4.11 

inches.  The d/D ratio for this maximum flow depth is:  d/DMax Depth = 4.11 in / 10 in = 0.41 

which is less than the permitted maximum of 0.5 per the City of San Diego Sewer Design Guide.  

The average flow depth was 1.88 inches which equates to a d/D ratio of 0.18.                    

 

 

West Harbor Drive Trunk Sewer:  

 

Existing West Harbor Drive Sewer Improvements:  Per available City record drawing (18366-

D), there is an existing 15-inch polyvinylchloride (PVC) Harbor Drive trunk sewer in West 

Harbor Drive adjacent to the convention center.  The 15-inch PVC Harbor Drive trunk sewer was 

constructed between 1979 and 1981 and maintains a pipe slope of 0.2%.  This sewer is encased 

in concrete to provide structural stability and prohibit ground water intrusion since the invert of 

this sewer main is approximately 10 feet below mean sea level in the vicinity of the convention 

center. 

 

At the intersection of West Harbor Drive and Park Boulevard, the 15-inch Harbor Drive trunk 

sewer intercepts sewage from an existing 12-inch PVC sewer main in Park Boulevard (northeast 

of West Harbor Drive) and the existing 10-inch PVC sewer main in Park Boulevard (southwest 

of West Harbor Drive) serving the Phase II convention center expansion and described in the 

“Marina Way, Convention Way, and Park Boulevard sewer” section above. 

 

The existing 15-inch Harbor Drive trunk sewer continues to flow to the southeast along West 

Harbor Drive for approximately 225 LF where it transitions into a 15-inch reinforced plastic 

material (RPM) pipe.  The existing 15-inch RPM Harbor Drive trunk sewer continues to flow 

southeast for approximately 640 LF where it transitions into an existing 18-inch RPM sewer 

pipe.  Similarly, the existing 18-inch RPM sewer main flows southeast along West Harbor Drive 

for approximately 388 LF where it transitions to an existing 24-inch RPM pipe.  This is the 

downstream limit of analysis for this preliminary sewer study.  The entire 1255 LF length of the 

Harbor Drive trunk sewer described above is encased in a 60-inch diameter pipe full of concrete 

to provide structural stability and prohibit ground water intrusion.  

 

Comic-Con Event 2012:  The City of San Diego monitored the 15-inch Harbor Drive sewer main 

during the Comic-Con Event 2012. This event is traditionally the largest convention of the year 

hosted by the San Diego Convention Center. The peak flow discharged from the Comic-Con 

Event 2012 was approximately 0.870+ MGD. For this study we are assuming that no more than 

25% of the amount discharged from the Convention Center is discharged into Convention Way, 

resulting in a peak flow discharged to the 10” sewer main of Convention Way from Comic-Con 

Event 2012 of approximately 0.218 MGD (0.34 CFS).  Please see Appendix V: “Sewer Pump 

Station No. 5 – Comic-Con Event 2012” for the peak flow value. 
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SECTION 3 

 

ANALYSIS & PROPOSED SEWER FLOW CALCULATIONS 
 

Please refer to Exhibit A (On-site Existing and Proposed Sewer Improvements) and Appendix IV 

(FlowMaster Calculations) in order to better understand the analysis and calculations presented 

below. 

 

As noted in the introduction, the proposed Fifth Avenue Landing Hotel project intends to route 

100% of the development’s sewage to the sewer mains under the portions of Marina Way, 

Convention Way, and Park Boulevard.  Ultimately, all of the sewage from the convention center 

and hotel expansion will be discharged into the Harbor Drive trunk sewer at the intersection of 

West Harbor Drive and Park Boulevard.  The expected increase in the peak sewer flows for the 

proposed development is calculated below.  The sewage flows from the existing Convention 

Center and facilities adjacent to Marina Park Way, Convention Way, and Park Boulevard 

(southwest of West Harbor Drive) were recorded during the sewer metering described in Section 

2. 

 

Proposed Flows: 
 

Fifth Avenue Landing Hotel:  At the time of the composition of this study, the project’s 

Mechanical Engineer provided an estimate of the additional sewage expected to be generated by 

the proposed hotel and marina expansion, which was 53,284,560 gallons of wastewater per year.  

Their preliminary fixture unit counts and calculations show the convention center expansion 

would generate an additional 0.145 MGD (0.22 CFS).  This information was cited from 

Appendix III: “Proposed Developments EIR Reporting Needs Memorandum” prepared by 

Glumac and dated February 7, 2017.   

 

Total Additional Sewage Flow From Fifth Avenue 

Landing Hotel and Marina Expansion = 0.145 MGD (0.22 CFS) 

 

 

 

Proposed On-Site Sewer Improvements: 
 

As discussed earlier in this study, the proposed Phase Fifth Avenue Landing Hotel will convey 

its sewage flows into the sewer mains in Marina Way, Convention Way, and Park Boulevard 

(southwest of West Harbor Drive). However, the elevations of the existing upstream and 

downstream sewer manholes (at Marina Park Way and at the intersection of West Harbor Drive 

and Park Boulevard respectively) to which the realigned sewers need to reconnect are fixed.  The 

new alignment of the relocated sewers would require approximately 550 LF of sewer pipe.  The 

manhole in Marina Park Way and the manhole in Convention Way, which the project would 

connect to have invert elevations of 3.69 feet and -0.46 respectively.  If the realigned sewer 

maintained a constant slope between these manholes, the slope would be 0.78%.  This calculated 
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pipe slope does not account for invert drops across any new sewer manholes installed as part of 

the relocated sewer improvements. 

 

For the purpose of this study and in order to conservatively estimate the pipe diameter required 

for the realigned sewer mains, it is assumed that a sewer pump station will not be required and 

vertical conflicts between the sewer main and other existing and proposed improvements will be 

adequately addressed. 

 

To determine what size sewer main would be required to convey the total sewage from the 

proposed Fifth Avenue Landing Hotel into the sewer main in Marina Way, Convention Way, and 

Park Boulevard, Project Design Consultants used “FlowMaster” to perform the hydraulic culvert 

calculations.  Please see Appendix IV for details about the culvert calculations.  Input data for 

the culvert calculations is listed below: 

 

Total Additional Peak Sewage Flow From Fifth Avenue 

Landing Hotel and Marina Expansion = 0.145 MGD (0.22 CFS) 

Total Existing Peak Sewage Flow from 1/4th Convention 

Center and Marina Park Facilities as Stated in ADS’ 

Sewer Monitoring Study = 0.583 MGD (0.90 CFS) 

Total Peak Sewage Flow (Post Development) = 0.728 MGD (1.12 CFS) 

 

 

   Sizing On-Site Sewer Mains for Flow Rate = 0.728 MGD (1.12 CFS) 

Size Slope Velocity d/D 

10 in 0.78% 3.67  ft/s 0.55  

12 in 0.78% 3.66  ft/s 0.41 

 

 

For a pipe conveying 0.728 MGD (1.12 CFS) and with a slope of 0.78%, the pipe diameter 

required to achieve a d/D ratio < 0.5 is:  12-inches. 

 

A 12-Inch diameter sewer main is required to convey the total post development peak flow from 

the Marina Park, Convention Center, and Fifth Avenue Landing Hotel to the Harbor Drive trunk 

sewer.  It is likely that segments of the proposed realigned sewers near the upstream manhole in 

Marina Park Way will not need to be this large as they are less likely to be conveying the total 

post development peak flow.  As new sewer laterals from the Convention Center and Hotel 

subsequently discharge sewage into the realigned sewer mains, the diameter of the realigned 

sewer mains will most likely need to progressively increase to 12-inches.  Sizing the pipe 

diameter of the various pipe segments of the realigned sewer main cannot be determined until a 

final site design for the Fifth Avenue Landing Hotel is known and is beyond the scope of this 

study. 

 

Existing Convention Center:  There are a few sewer laterals emanating from the convention 

center’s property, and while a majority of sewage appears to discharge into the trunk sewer main 

on Harbor Drive, this study will assume that a quarter of the amount being discharged by the 
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Convention Center is also being discharged into the sewer main on Convention Way. The values 

for this assumption are being taken form: Appendix V: “Sewer Pump Station No. 5 – Comic-Con 

Event 2012”, and an assumption that no more than a quarter of the total amount discharged could 

be discharged in to the Convention Way sewer main. A quarter of the existing development 

produces a sewage flow of 0.218 MGD. 

 

Total Additional Sewage Flow From a quarter of the 

Convention Center discharge = 0.218 MGD (0.34 CFS) 

 

Ballpark Village: KettlerLeweck Engineering has recently processed plans for the Ball Park 

Village development. Per the project’s design and coordination with the City of San Diego staff, 

specifically Leonard Wilson of the Public Utilities Department,  it was determined that an 

upgrade of the existing sewer system  infrastructure to a 30” pipe would be required. This sewer 

main upgrade will increase the capacity of the downstream sewer system from the proposed site 

significantly. The sizing of the pipe was based on the proposed flows for the Ballpark Village 

development and existing city flows. 

 

Total Additional Sewage Flow From Ballpark Village = 0.782 MGD (1.21 CFS) 

 

For a combined total of estimated additional sewage from the Fifth Avenue Landing Hotel, 

Convention Center, Ballpark Village into Harbor Drive trunk sewer. 

 

Total Additional Sewage Flow From Fifth Avenue 

Landing Hotel, Convention Center, Ballpark Village  

into Harbor Drive trunk main 

= 1.728 MGD (2.67 CFS) 

 

 

Off-Site Sewer Improvements: 
 

PDC was informed that the Ballpark Village project, drawing No. _______-D will increase the 

current 15-inch Harbor Drive trunk sewer (downstream of Park Boulevard) to a 30-inch trunk 

sewer main which conveys all of the sewage from the Convention Center, Ballpark Village, 

Petco Park, Marriott Hotel, and the Fifth Avenue Landing Hotel under both the existing and 

proposed conditions.  In order to confirm the capacity of the 30-inch trunk sewer, the total peak 

sewage flow under post development conditions must be calculated.  The total peak sewage flow 

for the 30-inch Harbor Drive sewer under post development conditions is based on the approved 

report from the Ball Park Village Project: 
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Fifth Avenue Landing Hotel and Total Post Future Development Peak Flow 

 

Total Peak Flow in 30-inch Harbor Drive Trunk Sewer Under Post Development Conditions =   

  

Typical flow in Harbor Drive per Ballpark Village Study   (1.573 MGD) 

+ 

Petco Park Flow per Ballpark Village Study     (1.520 MGD) 

+  

Peak Comic-Con Event 2012 Flow as provided by the City’s PUD (0.872 MGD) 

+ 

Peak Fifth Avenue Landing Hotel and Marina Expansion  (0.145 MGD) 

+ 

Peak Ballpark Village Development from Ballpark Village study   (0.782 MGD) 

          

Harbor Drive Trunk Sewer: Total (Post Development) 

Peak Sewage Flow  = 4.892 MGD (7.56 CFS) 

 

The City of San Diego has provided the engineer of work (KettlerLeweck Engineering) the 

required trunk sewer main size. Approved plans are out to bid and the construction should be 

completed by the end of 2017 

 

To determine if the Fifth Avenue Landing Project would have an adverse effect on the 30-inch 

trunk sewer main including future developments, Project Design Consultants used “FlowMaster” 

to perform a hydraulic culvert calculations.  Please see Appendix IV for details about the culvert 

calculations.  Input data for the culvert calculations is listed below: 

 

From City of San Diego record drawing (18366-D), the pipe slope for the existing Harbor Drive 

trunk sewer downstream of Park Boulevard is maintained at 0.2%. 

 

Total Post Future Development Peak Flow in Harbor Drive Trunk Sewer: 

 

For a pipe conveying 4.892 MGD (7.56 CFS) at a slope of 0.2%, the minimum pipe diameter 

required to achieve a d/D ratio < 0.75 is:  30-inches 

 

   Sizing Harbor Drive Trunk Sewer for Flow Rate = 4.892 MGD (7.56 CFS) 

Size Slope Velocity d/D 

30 in 0.2% 3.55 ft/s 0.44 

 

The culvert calculations show that a 30-inch diameter pipe will be sufficient in order to achieve 

the City’s design requirement stating the ratio between the depth of flow and the pipe diameter 

shall be less than 0.75 (d/D < 0.75) for trunk sewer mains. This result would require no 

additional upgrades downstream from the intersection of West Harbor Drive and Park 

Boulevard. 
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SECTION 4 

 

CONCLUSIONS 
 

The proposed Fifth Avenue Landing Hotel and Marina expansion will generate an additional 

0.145 MGD (0.22 CFS) of sewage to the existing conditions.  The total sewage flow rate for the 

existing convention center to the sewer mains in Convention Way and Park Boulevard is 0.583 

MGD (0.90 CFS).  Therefore, the total expected sewage flow rate after the proposed 

development has been constructed will be 0.728 MGD (1.12 CFS).  

The proposed Fifth Avenue Landing Hotel will require a realignment of pipe along Convention 

Way and a replacement of the pipe along Park Boulevard (southwest of West Harbor Drive).  

The proposed sewers for the development would be routed away from the property into the 

adjacent road.  These sewers will need to continue to provide service to the existing facilities in 

Marina Park and to ultimately discharge into the existing Harbor Drive trunk sewer.  Due to 

these factors, the invert elevations of the upstream and downstream sewer manholes for the 

relocated sewers are fixed.   

Assuming the relocated sewer mains will be under the realigned streets the average pipe slope 

for the on-site sewers would be approximately 0.78%, while the replaced pipes would maintain 

the existing pipe slopes.  The pipe slope combined with the expected sewage flow rate of 0.728 

MGD dictates the new sewer mains would require a minimum pipe diameter of 12 inches in 

order to meet City design standards.  Depending on the locations of the future sewer laterals 

emanating from the Fifth Avenue Landing Hotel, not all of the on-site sewer mains may need to 

be 12-inches.  The pipes may be able to start at smaller diameters and progressively increase in 

size to 12-inches near the downstream side of the proposed project. 

The results of this preliminary sewer study indicate the future 30-inch Harbor Drive trunk sewer 

proposed in the Ballpark Village project, drawing number ______-D, will have enough capacity 

to accommodate the additional sewage expected from the proposed development. That project 

currently expects to be completed in 2017, which would be in place prior to the construction on 

the proposed Fifth Avenue Landing Hotel.  
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EXHIBIT A 

ON-SITE EXISTING AND PROPOSED 

SEWER IMPROVEMENTS 
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APPENDIX I 

ADS SEWER FLOW VERIFICATION REPORT 
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4820 Mercury Street, Suite C
San Diego, CA 92111

 

April 14, 2011

Mr. Sean Mulcahy
Project Design Consultants
701 B Street, Suite 800
San Diego, CA 92101

 

SUBJECT:  Convention Center Expansion Flow Verification Report

Dear Mr. Mulcahy,

ADS is pleased to submit the Convention Center Expansion Flow Verification Report conducted 
for Project Design Consultants.  This data submittal includes two copies of the report.  Included 
in the report are depth, velocity and quantity hydrographs beginning Wednesday, March 23, 
2011 through Friday, April 01, 2011 . 

Also included with this report is a CD, which contains data for the report in Excel and PDF 
format.  The Excel file contains Depth, Quantity, and Velocity entities for each flow monitoring 
location in 15-minute format.  Please note the minimum and maximum rates recorded on the 
daily tabular data are absolute versus average 15-minute data as provided in the Excel tabular 
files.

In addition, we would be happy to further explain any details about the report that may seem 
unclear.  Should you have any questions or comments, you may contact the Project 
Manager,  Neil Volk at (858) 571-0045 ext 227.

Thank you for choosing ADS products and services to meet your flow monitoring needs.

 

Sincerely,

 

Kristen Daye

Senior Data Analyst

An IDEX Fluid & Metering Business
Accusonic
ADS Environmental Services
Hydra-Stop

Letter of Transmittal
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Background
Project Design Consultants entered into agreement with ADS LLC to conduct flow monitoring 
at two (2) locations within the City of San Diego's collection system. The contract required data 
collection for a 7-day period.  As part of the Convention Center Expansion Flow Verification 
Study, the meters were installed to allow measurement of flows in the designated area of the 
Collection System.  The objective of this study was to measure depth, velocity and to quantify 
flows. 

Project Scope

The scope of this study involved using a temporary flow monitor to quantify wastewater flow 
at the designated location.  Specifically, the study included the following key components.

l Investigate the proposed flow-monitoring site for adequate hydraulic conditions.

l Flow monitor installation.

l Flow monitor confirmations and data collections.

l Flow data analysis.

Equipment installation was accomplished on March 23, 2011.  Monitoring was conducted during 
the period of March 23, 2011 through April 01, 2011 . 

Flow Quantification Methods

There are two main equations used to measure open channel flow: the Continuity Equation and 
the Manning Equation.  The Continuity Equation, which is considered the most accurate, can be 
used if both depth of flow and velocity are available.  In cases where velocity measurements are 
not available or not practical to obtain, the Manning Equation can be used to estimate velocity 
from the depth data based on certain physical characteristics of the pipe (i.e. the slope and 
roughness of the pipe being measured).  However, the Manning equation assumes uniform, 
steady flow hydraulic conditions with non-varying roughness, which are typically invalid 
assumptions in most sanitary sewers.  The Continuity Equation was used exclusively for this 
study.

Continuity Equation

The Continuity Equation states that the flow quantity (Q) is equal to the wetted area (A) 
multiplied by the average velocity (V) of the flow.

Q = A * V

This equation is applicable in a variety of conditions including backwater, surcharge, and 
reverse flow.  Most modern flow monitoring equipment, including the ADS Models, measure 
both depth and velocity and therefore use the Continuity Equation to calculate flow quantities.
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Flow Monitoring Equipment

The monitor selected for this project was the ADS Model 1502-flow monitor. This flow monitor is 
an area velocity flow monitor that uses both the Continuity and Manning's equations to measure 
flow.

The ADS Model 1502-flow monitor consists of data acquisition sensors and a battery-powered 
microcomputer. The microcomputer includes a processor unit, data storage, and an on-board 
clock to control and synchronize the sensor recordings. The monitor was programmed to 
acquire and store depth of flow and velocity readings at 5-minute intervals. A laptop computer 
was used in the field to retrieve and store data from the monitor.

Three types of data acquisition sensors are available for the Model 1502 flow monitor. The 
primary depth measurement device is the ADS quad-redundant ultrasonic level sensor. This 
sensor uses four independent ultrasonic transceivers in pairs to measure the distance from the 
face of the transceiver housing to the water surface (air range) with up to four transceiver 
pairs, of the available ones, active at one time. The elapsed time between transmitting and 
receiving the ultrasonic waves is used to calculate the air range between the sensor and flow 
surface based on the speed of sound in air. Sensors in the transceiver housing measure 
temperature, which is used to compensate the ultrasonic signal travel time. The speed of sound 
will vary with temperature. Since the ultrasonic level sensor is mounted out of the flow, it 
creates no disturbance to normal flow patterns and does not affect site hydraulics.

Redundant flow depth data can be provided by a pressure depth sensor, and is independent 
from the ultrasonic level sensor. This sensor uses a piezo-resistive crystal to determine the 
difference between hydrostatic and atmospheric pressure. The pressure sensor is temperature 
compensated and vented to the atmosphere through a desiccant filled breather tube. Pressure 
depth sensors are typically used in large size channels and applications where surcharging is 
anticipated. Its streamlined shape minimizes flow distortion.

Velocity is measured using the ADS V-3 digital Doppler velocity sensor. This sensor measures 
velocity in the cross-sectional area of flow. An ultrasonic carrier is transmitted upstream into 
the flow, and is reflected by suspended particles, air bubbles, or organic matter with a 
frequency shift proportional to the velocity of the reflecting objects. The reflected signal is 
received by the sensor and processed using digital spectrum analysis to determine the peak 
flow velocity. Collected peak velocity information is filtered and processed using field 
confirmation information and proprietary software to determine the average velocity, which is 
used to calculate flow quantities. The sensor's small profile, measuring 1.5 inches by 1.15 
inches by 0.50 inches thick, minimizes the affects on flow patterns and site hydraulics.

Installation

Installation of flow monitoring equipment typically proceeds in four steps.  First, the site is 
investigated for safety and to determine physical and hydraulic suitability for the flow 
monitoring equipment.  Second, the equipment is physically installed at the selected location. 
Third, the monitor is tested to assure proper operation of the velocity and depth of flow sensors 
and verify that the monitor clock is operational and synchronized to the master computer clock.  
Fourth, the depth and velocity sensors are confirmed and line confirmations are performed.  A 
typical flow monitor installation is shown in Figure 2.1.

The installations depicted in Figures 2.1 are typical for circular or oval pipes up to approximately 
104-inches in diameter or height.  In installations into pipes 42-inches or less in diameter, 
depth and velocity sensors are mounted on an expandable stainless steel ring  and installed one 
to two pipe diameters upstream of the pipe/manhole connection in the incoming sewer pipe.  
This reduces the affects of turbulence and backwater caused by the connection.  In pipes larger 
than 42 inches in diameter, a special installation is made using two sections of the ring installed 
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one to two feet upstream of the pipe/manhole connection; one bolted to the crown of the pipe 
for the depth sensor, and the other bolted to the bottom of the pipe (bolts are usually placed 
just above the water line) to hold the velocity sensor.

Figure 2.1 Typical Installation

Large Pipe ( > 42" Diameter)                         Small Pipe ( 8" to 42" Diameter)

 

Data Collection, Confirmation, and Quality Assurance

During the monitoring period, field crews visit each monitoring location to retrieve data, verify proper 
monitor operation, and document field conditions.  The following quality assurance steps are taken to 
assure the integrity of the data collected:

l Measure Power Supply: The monitor is powered by a dry cell battery pack.  Power levels are 
recorded and battery packs replaced, if necessary.  A separate battery provides back-up power to 
memory, which allows the primary battery to be replaced without the loss of data.

l Perform Pipe Line Confirmations and Confirm Depth and Velocity: Once equipment and 
sensor installation is accomplished, a member of the field crew descends into the manhole to 
perform a field measurement of flow rate, depth and velocity to confirm they are in agreement with 
the monitor.  Since the ADS V-3 velocity sensor measures peak velocity in the wetted cross-
sectional area of flow, velocity profiles are also taken to develop a relationship between peak and 
average velocity in lines that meet the hydraulic criteria.
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l Measure Silt Level: During site confirmation, a member of the field crew descends into the 
manhole and measures and records the depth of silt at the bottom of the pipe.  This data is used to 
compute the true area of flow.

l Confirm Monitor Synchronization: The field crew checks the flow monitor's clock for accuracy.

l Upload and Review Data: Data collected by the monitor is uploaded and reviewed for comparison 
with previous data.  All readings are checked for consistency and screened for deviations in the flow 
patterns, which indicate system anomalies or equipment failure.

Data Analysis

A flow monitor is typically programmed to collect data at either 15-minute or  5-minute 
intervals throughout the monitoring period.  The monitor stores raw data consisting of (1) the 
air range (distance from sensor to top of flow) for each active ultrasonic depth sensor pair and 
(2) the peak velocity.  If the monitor is equipped with a pressure sensor, then a depth reading 
from this sensor may also be stored.  When the field personnel collects the data, the air range 
is converted to depth data based on the pipe height and physical offset (distance from the top 
of the pipe to the surface of the ultrasonic sensor).  The data is imported into ADS's proprietary 
software and is examined by a data analyst to verify its integrity.  The data analyst also reviews 
the daily field reports and site visit records to identify conditions that would affect the collected 
data.

Velocity profiles and the line confirmation data developed by the field personnel are reviewed by 
the data analyst to identify inconsistencies and verify data integrity.  Velocity profiles are 
reviewed and an average to peak velocity ratio is calculated for the site.  This ratio is used in 
converting the peak velocity measured by the sensor to the average velocity used in the 
Continuity equation.  The data analyst selects which ultrasonic pairs and/or depth sensor entity 
will be used to calculate the final depth information.  Silt levels present at each site visit are 
reviewed and representative silt levels established.

Selections for the above parameters can be constant or can change during the monitoring 
period.  While the data analysis process is described in a linear manner, it often requires an 
iterative approach to accurately complete.

Data Presentation

This type of flow monitoring project generates a large volume of data.  To facilitate review of 
the data, results have been provided in graphical and tabular formats.  The flow data is 
presented graphically in the form of scattergraphs and hydrographs.  Tables are provided in 
daily average format.  These tables show the flow rate for each day, along with the daily 
minimum and maximums, the times they were observed, the total daily flow, and total flow for 
the month (or monitoring period).  The following explanation of terms may aid in interpretation 
of the tables and hydrographs.

DFINAL - Final calculated depth measurement (in inches)

MAX FLOW - The maximum observed flow rate during the reporting period (in MGD)

MIN FLOW - The minimum observed flow rate during the reporting period (in MGD)

QFINAL - Final calculated flow rate (in MGD)

VFINAL - Final calculated flow velocity (in feet per second)

TOT FLOW - Total volume of flow recorded for the indicated time period (in MG)

Data Analysis & Presentation
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Site   PDC_1  functioned under normal free flow conditions during the period Wednesday, March 23, 2011 
to Friday, April 01, 2011 .  Flow depth and velocity measurements recorded by the flow monitor are 
consistent with field confirmations conducted to date and support the relative accuracy of the flow monitor 
at this location.

Average flow depth, velocity, and quantity data observed during Wednesday, March 23, 2011 to Friday, 
April 01, 2011 , along with observed minimum and maximum data, are provided in the following table.  
The maximum and minimum flow rate recorded in the table herein may vary from those recorded in the 
enclosed Excel data files.  The minimum and maximum rates recorded in the tables are based on 5-minute 
data intervals whereas the data provided in the Excel files are 15-minute averaged data.       

Data uptime observed during the Wednesday, March 23, 2011 to the Friday, April 01, 2011   monitoring 
period is provided in the table below.   Based upon the quality and consistency of the observed flow depth and 
velocity data, the Continuity equation was used to calculate flow rate and quantities during the monitoring 
period. 

Site Commentary

Site Information

PDC_1

Pipe Dimensions 8" x 8 "

Silt Level 0.00"

Overview

Observations

Observed Flow Conditions

Item
Depth
(in)

Velocity
(ft/s)

Quantity
(MGD)

Average 1.88 3.63 0.157

Minimum 0.75 1.77 0.021

Maximum 4.11 5.61 0.583

Time of Minimum 3/31/2011 3:00 AM 4/1/2011 3:00 AM 3/31/2011 3:00 AM

Time of Maximum 3/23/2011 7:15 AM 3/23/2011 6:45 AM 3/23/2011 7:15 AM

Data Quality

Percent Uptime 

Depth (in) 93.01

Velocity (ft/s) 93.01

Quantity (MGD) 93.01
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ADS Site Report
FM Initials:Project Name:

Site Name: Monitor Series:

City / State:

Access: Type of
System:

Sanitary

Investigation Information:

Manhole Depth:

Manhole Material / 

Pipe Material / Condition:

Mini System Commercial

Telephone Information:

Access Pole #:
Distance From Manhole:

Road Cut Length:

Trench Length: Feet

Feet

Feet

Date/Time of Investigation:

Site Hydraulics:

Upstream Input: (L/S, P/S)

Upstream Manhole:

Downstream Manhole:

Depth of Flow:

Range (Air DOF):

Peak Velocity:

Silt: Inches

fps

+/-
+/-

Cross Section Planar

Installation Information

Installation Type:
Sensors Devices:
Surcharge Height:
Rain Gauge Zone:

Feet

Backup Yes No ? Distance
Trunk
Lift / Pump Station
WWTP
Other

 

QF 675007 Rev A0 Uncontrolled Copy

Monitor S/N:

Thomas Bros Map Page:
Pipe Height:
Pipe Width:
IP Address:

Manhole #

Quality Form

Address/Location:

SK

3600PDC_1

Storm Combined

x

Manhole Information:Investigation Information:

"

"

Good Straight Through Flow

3-23-11@ 4:00AM

Condition

Character:
TrunkResidential Industrial

X

PVC / Good

15'-8" Feet

Other Information:

Additional Site Information / Comments:

N

x
x
x

x

Effective Date 09/09/2003  

0.00"

N/A

N/A

N/A

N/A

N/A

N/A

San Diego Conv.PDC San Diego, Ca Date Installed:

"
"

0.13

0.25

DNI

Standard

Ultrasonic Depth /  Velocity

3-23-11

Precast /Fair

Did Not Investigate

N/A

1.50

4.76

15
'-8

"

8.
00

 x
 7

.6
3

NSite Map

Drive

DNI

Sensor 
Location

Access Map N

8th Ave & Harbor Dr.
8.00
7.63

None

No safety concerns; standard traffic control.  Good site for flow monitoring.

2726

ADS Site
Location

flow
dir.

1289-B4

8th Ave

Harbor Dr
ADS Site
Location
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Site   PDC_2  functioned under normal free flow conditions during the period Wednesday, March 23, 2011 
to Friday, April 01, 2011 .  Flow depth and velocity measurements recorded by the flow monitor are 
consistent with field confirmations conducted to date and support the relative accuracy of the flow monitor 
at this location.

Average flow depth, velocity, and quantity data observed during Wednesday, March 23, 2011 to Friday, 
April 01, 2011 , along with observed minimum and maximum data, are provided in the following table.  
The maximum and minimum flow rate recorded in the table herein may vary from those recorded in the 
enclosed Excel data files.  The minimum and maximum rates recorded in the tables are based on 5-minute 
data intervals whereas the data provided in the Excel files are 15-minute averaged data.       

Data uptime observed during the Wednesday, March 23, 2011 to the Friday, April 01, 2011   monitoring 
period is provided in the table below.   Based upon the quality and consistency of the observed flow depth and 
velocity data, the Continuity equation was used to calculate flow rate and quantities during the monitoring 
period. 

Site Commentary

Site Information

PDC_2

Pipe Dimensions 14.88" x 14.88 "

Silt Level 0.00"

Overview

Observations

Observed Flow Conditions

Item
Depth
(in)

Velocity
(ft/s)

Quantity
(MGD)

Average 10.27 1.69 0.984

Minimum 8.60 1.14 0.567

Maximum 12.58 2.25 1.573

Time of Minimum 4/1/2011 3:45 AM 3/31/2011 3:15 AM 3/31/2011 3:15 AM

Time of Maximum 3/23/2011 7:45 AM 3/29/2011 10:00 AM 3/23/2011 7:45 AM

Data Quality

Percent Uptime 

Depth (in) 92.39

Velocity (ft/s) 92.39

Quantity (MGD) 92.39
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ADS Site Report
FM Initials:Project Name:

Site Name: Monitor Series:

City / State:

Access: Type of
System:

Sanitary

Investigation Information:

Manhole Depth:

Manhole Material / 

Pipe Material / Condition:

Mini System Commercial

Telephone Information:

Access Pole #:
Distance From Manhole:

Road Cut Length:

Trench Length: Feet

Feet

Feet

Date/Time of Investigation:

Site Hydraulics:

Upstream Input: (L/S, P/S)

Upstream Manhole:

Downstream Manhole:

Depth of Flow:

Range (Air DOF):

Peak Velocity:

Silt: Inches

fps

+/-
+/-

Cross Section Planar

Installation Information

Installation Type:
Sensors Devices:
Surcharge Height:
Rain Gauge Zone:

Feet

Backup Yes No ? Distance
Trunk
Lift / Pump Station
WWTP
Other

 

QF 675007 Rev A0 Uncontrolled Copy

Monitor S/N:

Thomas Bros Map Page:
Pipe Height:
Pipe Width:
IP Address:

Manhole #

Quality Form

Address/Location:

SK

3600PDC_2

Storm Combined

x

Manhole Information:Investigation Information:

"

"

Good Straight Through Flow

3-23-11@ 5:00AM

Condition

Character:
TrunkResidential Industrial

X

PVC / Good

20' Feet

Other Information:

Additional Site Information / Comments:

N

x
x
x

x

Effective Date 09/09/2003  

0.00"

N/A

N/A

N/A

N/A

N/A

N/A

San Diego Conv.PDC San Diego, Ca Date Installed:

"
"

0.13

0.25

DNI

Standard

Ultrasonic Depth /  Velocity/ Pressure

3-23-11

Brick /Fair

Did Not Investigate

N/A

11.00

2.18

20
'

14
.8

8 
x1

5.
00

NSite Map

Drive

DNI

Sensor 
Location

Access Map N

Located In Dole Truck parking area under 
Harbor Dr.

14.88
15.00

None

No safety concerns; standard traffic control.  Good site for flow monitoring.

2869

ADS Site
Location

flow
dir.

1289-B4

Private 
Road

Harbor Dr

ADS Site
Location

44
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MEMORANDUM 

 
To: Andrew Michajlenko Date: February 7, 2017 

Gensler From: Mitchell Dec 
225 Broadway, Suite 1600 
San Diego, CA 92101 

cc: Dennis Berlien - Glumac 

619.557.2527 
Andrew_Michajlenko@gensler.com  

Project Name: Fifth Landing Hotel  
Project Number: 04.16.00690 
Subject: EIR Reporting Needs- Energy, Water, Noise 
 

 
Andrew, 
 
Per the environmental impact reporting requirements, we have determined the following in support 
of the Fifth Landing Hotel project needs for electricity, natural gas, water, wastewater, and noise 
pollution criteria. 
 
Electricity Use: 18-22 kWh/ft2-yr based on similar high profile projects completed or underway by 
Glumac. Representative projects used and adjusted for weather include Wilshire Grand Hotel, 3rd 
& Taylor Hotel, The Allison Inn & Spa, Broadway Crossing, and Hotel Nikko. 
 

• Marina 
o Existing usage: 1,342,558 kWh per year. 
o Projected expansion usage: 5,829,765 kWh per year. 

• Parcel A 
o 831 850 rooms. 
o 796,000 sq. ft. of occupied space. 
o 14,334,048 to 17,519,392 kWh per year. Calculation in Figure 1, below, updated for 

850 rooms. 

• Parcel B 
o 565 beds. 
o 80,000 sq. ft. of occupied space. 
o 1,309,986 to 1,601,094 kWh per year. 

• Total 
o 21,473,799 to 24,950,251 kWh per year. 

 

Figure 1 - Estimated Annual Electricity Use, in kWh 

Month Marina Expansion Market Rate Hotel Low Cost Hotel Activating Retail Water Transportation Center Total

Jan 349,675 1,245,247 111,259 11,033 7,328 1,724,543

Feb 598,827 1,124,739 100,492 9,965 6,619 1,840,642

Mar 855,212 1,245,247 111,259 11,033 7,328 2,230,080

Apr 642,362 1,205,078 107,670 10,677 7,092 1,972,879

May 352,585 1,245,247 111,259 11,033 7,328 1,727,452

Jun 509,966 1,205,078 107,670 10,677 7,092 1,840,483

Jul 366,133 1,245,247 111,259 11,033 7,328 1,741,000

Aug 342,563 1,245,247 111,259 11,033 7,328 1,717,430

Sep 421,106 1,205,078 107,670 10,677 7,092 1,751,623

Oct 556,342 1,245,247 111,259 11,033 7,328 1,931,209

Nov 627,473 1,205,078 107,670 10,677 7,092 1,957,990

Dec 207,522 1,245,247 111,259 11,033 7,328 1,582,389

Total 5,829,765 14,661,782 1,309,986 129,906 86,280 22,017,719
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Natural Gas Use: 0.25-0.45 therms/ft2-yr based on similar high profile projects completed or 
underway by Glumac. Representative projects used and adjusted for weather include Wilshire 
Grand Hotel, 3rd & Taylor Hotel, The Allison Inn & Spa, Broadway Crossing, and Hotel Nikko. 
 

• Marina 
o Existing usage: 24,020 therms per year. 
o Projected expansion usage: 104,302 therms per year. 

• Parcel A 
o Space Heating: 0.15 therms/ft2-yr, or 119,451 therms per year. 
o Guestroom Water Heating: 30 gallons of hot water per room per day, at an 80-

degree F rise in temperature, assuming an average of 70% occupancy per day. 
47,181 therms per year. Water heating updated for 850 units in Parcel A for Figure 
2. 

o Kitchen: Assuming 3,000 meals per day with 5 gallons of hot water per day. 40,554 
therms per year. Kitchen needs increased due to higher number of average 
occupants with 850 units for Figure 2. 

o Spa: Assuming 120 gallons of hot water per treatment with 20 treatments per day. 
6,489 therms per year. Updated occupant load for potential spa use in Figure 2. 

o Onsite Laundry: Limited laundry assuming about 1 pound of laundry per guestroom 
per day. 2,247 herms per year. Laundry increased for 850 units of laundry in Figure 
2. 

o Pool: 14,910 therms per year. 
o Total: 230,072 therms per year. 

• Parcel B 
o Space Heating: 0.15 therms/ft2-yr, or 10,917 therms per year. 
o Guestroom Water Heating: 20 gallons of hot water per bed per day, at an 80-degree 

F rise in temperature, assuming an average of 50% occupancy per day. 15,276 
therms per year. 

o Onsite Laundry: Limited laundry assuming about 0.5 pound of laundry per 
guestroom per day. 635 therms per year. 

o Total: 26,828 therms per year. 

• Total 
o 281,813 367,345 therms per year. 

 

 
Figure 2 - Estimated Annual Natural Gas Use, in therms 

 

Month Marina Expansion Market Rate Hotel Low Cost Hotel Activating Retail Water Transportation Center Total

Jan 6,470 19,950 2,279 72 38 28,809

Feb 6,470 18,019 2,058 72 38 26,657

Mar 12,658 19,950 2,279 72 38 34,996

Apr 12,658 19,306 2,205 72 38 34,279

May 6,817 19,950 2,279 72 38 29,156

Jun 6,817 19,306 2,205 72 38 28,439

Jul 4,038 19,950 2,279 72 38 26,377

Aug 4,038 19,950 2,279 72 38 26,377

Sep 10,291 19,306 2,205 72 38 31,913

Oct 10,291 19,950 2,279 72 38 32,630

Nov 11,876 19,306 2,205 72 38 33,498

Dec 11,876 19,950 2,279 72 38 34,215

Total 104,302 234,889 26,828 866 460 367,345
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Water Use: Indoor water utilization averages 55 gallons/ft2-yr, and102 gallons/room-day, based on 
median data from Energy Star Portfolio Manager – each value represents a different metric to 
approximate total annual water volume. We have used each calculation and took the average of 
each number for calculating the estimated annual volume of water anticipated for the development. 
Exterior irrigation water consumption average 0.935 gallons per sq. ft. of landscaping based on 
historical data from San Diego.  
 

• Marina 
o Existing usage: 1,796,696 gallons per year. 
o Projected expansion usage: 7,801,760 gallons per year. 

• Parcel A: 
o 55 gallons per sq. ft. = 43,798,480 gallons per year. 
o 102 gallons per room per day = 30,938,130 32,646,910 gallons per year. 
o Total (average of two numbers above): 37,368,305 38,222,695 gallons per year. 

• Parcel B: 
o 55 gallons per sq. ft. = 4,002,735 gallons per year. 
o 102 gallons per bed per day, and assume 50% bed utilization = 10,517,475 gallons 

per year. 
o Total (average of two numbers above): 7,260,105 gallons per year. 

• Site Irrigation: 
o 218,874 GSF site area. 
o Assume 60% of site area landscaped for green roof and at grade. 131,324 sq. ft. of 

landscaping. 
o Total: 0.935 gallons per sq. ft. = 122,788 gallons per year. 

• Total: 
o 46,547,894 53,407,348 gallons per year. 
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Figure 3 - Estimated Annual Water Consumption, in gallons 

 
Water Effluent to Sanitary System: Assume building and marina sewer will discharge to sanitary 
system. 
 

• Marina Water Use Becoming Effluent 
o Existing effluent: 1,796,696 gallons per year. 
o Projected expansion effluent: 7,801,760 gallons per year. 

• New Building Use Becoming Effluent 
o Parcel A: 38,222,695 gallons per year. 
o Parcel B: 7,260,105 gallons per year. 
o Total: 45,482,800 gallons per year. 

• Total 
o 53,284,560 gallons per year. 

 
 

Month Marina Expansion Market Rate Hotel Low Cost Hotel Site Irrigation Activating Retail Water Transportation CenterTotal

Jan 483,956 3,246,311 616,612 10,232 4,357,111

Feb 483,956 2,932,152 556,940 10,232 3,983,280

Mar 946,800 3,246,311 616,612 10,232 4,819,955

Apr 946,800 3,141,591 596,721 10,232 4,695,344

May 509,940 3,246,311 616,612 10,232 4,383,095

Jun 509,940 3,141,591 596,721 10,232 4,258,485

Jul 302,066 3,246,311 616,612 10,232 4,175,222

Aug 302,066 3,246,311 616,612 10,232 4,175,222

Sep 769,782 3,141,591 596,721 10,232 4,518,327

Oct 769,782 3,246,311 616,612 10,232 4,642,937

Nov 888,335 3,141,591 596,721 10,232 4,636,880

Dec 888,335 3,246,311 616,612 10,232 4,761,490

Total 7,801,760 38,222,695 7,260,105 122,788 53,407,348

Included in 

Hotel Water 

Use 

Calculations

Included in Hotel 

Water Use 

Calculations
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Figure 4 – Estimated Annual Water Effluent to Sanitary System, in gallons 

Water Effluent to Storm System: Assume stormwater and landscape irrigation water will discharge 
to storm system. 
 

• Stormwater Becoming Effluent 
o 10 inches of rainfall per year, on 218,874 sq. ft. of site area. 711,341 cubic feet of 

storm water. 7.48 gallons per cubic foot of water. 
o Total Storm Water: 1,364,315 gallons per year. 

• Site Irrigation 
o Total: 122,788 gallons per year 

• Total Effluent 
o 1,487,103 gallons per year. 

 

 
Figure 5 – Estimated Annual Water Effluent to Storm System, in gallons 

 
 
 
 

Month Marina Expansion Market Rate Hotel Low Cost Hotel Activating Retail
Water Transportation 

Center
Total

Jan 483,956 3,246,311 616,612 4,346,879

Feb 483,956 2,932,152 556,940 3,973,047

Mar 946,800 3,246,311 616,612 4,809,723

Apr 946,800 3,141,591 596,721 4,685,112

May 509,940 3,246,311 616,612 4,372,863

Jun 509,940 3,141,591 596,721 4,248,253

Jul 302,066 3,246,311 616,612 4,164,989

Aug 302,066 3,246,311 616,612 4,164,989

Sep 769,782 3,141,591 596,721 4,508,095

Oct 769,782 3,246,311 616,612 4,632,705

Nov 888,335 3,141,591 596,721 4,626,648

Dec 888,335 3,246,311 616,612 4,751,258

Total 7,801,760 38,222,695 7,260,105 53,284,560

Included in 

Hotel Water Use 

Calculations

Included in Hotel 

Water Use 

Calculations

Month Site Irrigation Storm Water Total

Jan 10,232 113,693 123,925

Feb 10,232 113,693 123,925

Mar 10,232 113,693 123,925

Apr 10,232 113,693 123,925

May 10,232 113,693 123,925

Jun 10,232 113,693 123,925

Jul 10,232 113,693 123,925

Aug 10,232 113,693 123,925

Sep 10,232 113,693 123,925

Oct 10,232 113,693 123,925

Nov 10,232 113,693 123,925

Dec 10,232 113,693 123,925

Total 122,788 1,364,315 1,487,103
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Noise Pollution: The following equipment will have produce noise from the rooftop with an 
expected sound level, in dB, projected from the building. 

• Generator: Maximum 105 dB with design considerations for muffler and/or location within 
parking garage to minimize noise to the atmosphere when operating. Sound criteria 
provided by Tognum Group MTU Onsite Energy generators. 

• Rooftop Exhaust Fans: Multiple fans, estimated up to 6 located on the various roofs of the 
proposed development. Each fan with maximum sound criteria at outlet of: 100 dB 1 foot 
away, 90 dB 3 feet away, and 86 dB at 5 feet away using perforated liner in exhaust fan 
acoustical casing. Sound criteria provided by Twin City Fans. 

• Air Handling Units: Multiple air handlers, estimated with up to eight (8) air handling units 
located on various roofs of the development. Air handler sound criteria will range from 90 to 
95 dB depending on unit capacity. Sound criteria provided by Energy Labs. 

• Cooling Tower: Up to three (3) multiple cell cooling towers. Each tower with maximum 
sound criteria of 107 dB at 1.5 meters away from tower. Sound criteria provided by Evapco. 
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APPENDIX IV 

FLOWMASTER CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 



 APPENDIX IV – PROPOSED SEWER FLOWS 

CALCULATED USING FLOWMASTER 

 

PROPOSED ON-SITE SEWER IMPROVEMENTS 

 

 

 

12” PIPE CONVEYING 0.728 MGD (1.12 CFS) WITH 0.78% SLOPE 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



 APPENDIX IV – PROPOSED SEWER FLOWS 

CALCULATED USING FLOWMASTER 

 

FUTURE HARBOR DRIVE TRUNK SEWER IMPROVEMENTS 

 

 

 

30” PIPE CONVEYING 4.892 MGD (7.56 CFS) WITH 0.2% SLOPE 
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APPENDIX V 

COMIC-CON EVENT 2012 PEAK FLOW 

PROVIDED BY CITY OF SAN DIEGO 

PUBLIC UTILITY DEPARTMENT 
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EIR Reporting Needs—Energy, Water, Noise 





 

 

MEMORANDUM 

 
To: Andrew Michajlenko Date: July 24, 2017 

Gensler From: Kevin Smith 
225 Broadway, Suite 1600 
San Diego, CA 92101 

cc: Dennis Berlien – Glumac 
Mitch Dec - Glumac 

619.557.2527 
Andrew_Michajlenko@gensler.com  

Project Name: Fifth Landing Hotel  
Project Number: 04.16.00690 
Subject: EIR Reporting Needs- Energy, Water, Noise 
 

 
Andrew, 
 
Per the environmental impact reporting requirements, we have determined the following in support 
of the Fifth Landing Hotel project needs for electricity, natural gas, water, wastewater, and noise 
pollution criteria. 
 
Electricity Use: Projections for the future Marina usage (after expansion) based on an increase 
proportional to the increased slip length (a factor of 6470/1490 = 4.34). Projections for the new 
buildings were calculated by the Energy Star Target Finder tool, which compares input building 
characteristics to utility bill data from actual buildings of a similar type in similar climates. Refer to 
Attachment A for documentation of Target Finder input assumptions and output reports. Table 1 
below shows estimated annual electricity use for each building. 
 

• Marina 
o Existing usage: 1,342,558 kWh per year 
o Projected expansion usage: 5,829,765 kWh per year 

• Market Rate Hotel 
o 796,000 gsf, 850 room hotel  
o 600 employees 
o 3,000 meals served per year 
o 3,873 gsf Spa 
o 2,214 gsf Fitness Center 

• Low Income Hotel 
o 80,000 gsf, 565 room hotel 
o Assumed Target Finder default of 26 employees 

• Retail 
o 7,216 gsf total (multiple retail stores) 
o Assumed 105 hours of operation per week and 7 workers 

• Water Transportation Center 
o 5,752 gsf 
o Assumed 120 hours of operation per week and 20 workers 

• Total 
o 17,284,517 kWh per year 
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Table 1 - Estimated Annual Electricity Use, in kWh 

 
Natural Gas Use: Projections for the future Marina usage (after expansion) based on an increase 
proportional to the increased slip length (a factor of 6470/1490 = 4.34). Projections for the new 
buildings were calculated by the Energy Star Target Finder tool, which compares input building 
characteristics to utility bill data from actual buildings of a similar type in similar climates. Refer to 
Attachment A for documentation of Target Finder input assumptions and output reports. Table 2 
below shows estimated annual natural gas use for each building. 
 

• Marina 
o Existing usage: 24,020 therms per year 
o Projected expansion usage: 104,302 therms per year 

• Market Rate Hotel 
o 796,000 gsf, 850 room hotel  
o Kitchen: Assuming 3,000 meals served per day 
o 3,873 gsf Spa 
o Onsite Laundry: Limited laundry; assuming 1 pound of laundry per guestroom per 

day (310,250 lbs) 
o Pool: 14,910 therms per year (added to Target Finder projection) 

• Low Income Hotel 
o 80,000 gsf, 565 room hotel 
o Onsite Laundry: Limited laundry; assuming about 0.5 pound of laundry per 

guestroom per day (103,113 lbs) 

• Retail 
o 7,216 gsf total (multiple retail stores) 
o Assumed 105 hours of operation per week and 7 workers 

• Water Transportation Center 
o 5,752 gsf 
o Assumed 120 hours of operation per week and 20 workers 

• Total 
o 536,965 therms per year. 

 

Month Marina Expansion Market Rate Hotel Low Cost Hotel Activating Retail
Water Transportation 

Center
Total

Jan 349,675 710,563 242,759 14,639 4,908 1,322,545

Feb 598,827 641,799 219,266 13,222 4,433 1,477,547

Mar 855,212 710,563 242,759 14,639 4,908 1,828,082

Apr 642,362 687,641 234,928 14,167 4,750 1,583,849

May 352,585 710,563 242,759 14,639 4,908 1,325,454

Jun 509,966 687,641 234,928 14,167 4,750 1,451,453

Jul 366,133 710,563 242,759 14,639 4,908 1,339,002

Aug 342,563 710,563 242,759 14,639 4,908 1,315,432

Sep 421,106 687,641 234,928 14,167 4,750 1,362,592

Oct 556,342 710,563 242,759 14,639 4,908 1,529,211

Nov 627,473 687,641 234,928 14,167 4,750 1,568,959

Dec 207,522 710,563 242,759 14,639 4,908 1,180,391

Total 5,829,765 8,366,304 2,858,291 172,364 57,792 17,284,517
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Table 2 - Estimated Annual Natural Gas Use, in therms 

 
Water Use: Projections for the future Marina usage (after expansion) based on an increase 
proportional to the increased slip length (a factor of 6470/1490 = 4.34). Projections for indoor water 
utilization come from 55 gallons/ft2-yr, and 102 gallons/room-day, based on median data from 
Energy Star Portfolio Manager – each value represents a different metric to approximate total 
annual water volume. We have used each calculation and took the average of each number for 
calculating the estimated annual volume of water anticipated for the development. Exterior 
irrigation water consumption from municipal water averages 0.222 gallons per sq. ft. of 
landscaping per month based on calculations from “A Guide to Estimating Irrigation Water Needs 
of Landscape Plantings in California” published by the California Department of Water Resources 
(see Attachment B for more details). Table 3 below shows the breakdown of estimated water 
consumption by building. 
 

• Marina 
o Existing usage: 1,796,696 gallons per year 
o Projected expansion usage: 7,801,760 gallons per year 

• Parcel A: 
o 55 gallons per sq. ft. = 43,798,480 gallons per year 
o 102 gallons per room per day = 32,646,910 gallons per year 
o Total (average of two numbers above): 38,222,695 gallons per year 

• Parcel B: 
o 55 gallons per sq. ft. = 4,002,735 gallons per year. 
o 102 gallons per bed per day, and assume 50% bed utilization = 10,517,475 gallons 

per year. 
o Total (average of two numbers above): 7,260,105 gallons per year. 

• Site Irrigation: 
o 218,874 GSF site area. 
o Assume 60% of site area landscaped for green roof and at grade. 131,324 sq. ft. of 

landscaping. 
o Total: 5.06 gallons per sq. ft. annually = 350,008 gallons per year based on 

calculations from the California Department of Water Resources Guide (see 
Attachment B). 

• Total: 
o 53,634,568 gallons per year. 

 

Month Marina Expansion Market Rate Hotel Low Cost Hotel Activating Retail
Water Transportation 

Center
Total

Jan 6,470 27,225 8,869 525 116 43,204

Feb 6,470 24,590 8,010 525 116 39,712

Mar 12,658 27,225 8,869 525 116 49,392

Apr 12,658 26,347 8,583 525 116 48,228

May 6,817 27,225 8,869 525 116 43,552

Jun 6,817 26,347 8,583 525 116 42,388

Jul 4,038 27,225 8,869 525 116 40,773

Aug 4,038 27,225 8,869 525 116 40,773

Sep 10,291 26,347 8,583 525 116 45,861

Oct 10,291 27,225 8,869 525 116 47,026

Nov 11,876 26,347 8,583 525 116 47,446

Dec 11,876 27,225 8,869 525 116 48,611

Total 104,302 320,552 104,421 6,297 1,393 536,965
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Figure 1 – Median Water Use Intensity (WUI) from Portfolio Manager (Source: Energy Star) 

 
Figure 2 – Hotel Water Usage from Portfolio Manager (Source: Energy Star) 

 

 
Table 3 - Estimated Annual Water Consumption, in gallons 

Month Marina Expansion Market Rate Hotel Low Cost Hotel Site Irrigation
Activating 

Retail

Water 

Transportation 

Center

Total

Jan 483,956 3,246,311 616,612 0 4,346,879

Feb 483,956 2,932,152 556,940 0 3,973,047

Mar 946,800 3,246,311 616,612 0 4,809,723

Apr 946,800 3,141,591 596,721 611 4,685,723

May 509,940 3,246,311 616,612 57,992 4,430,855

Jun 509,940 3,141,591 596,721 77,146 4,325,399

Jul 302,066 3,246,311 616,612 82,296 4,247,285

Aug 302,066 3,246,311 616,612 74,622 4,239,611

Sep 769,782 3,141,591 596,721 50,277 4,558,372

Oct 769,782 3,246,311 616,612 7,063 4,639,768

Nov 888,335 3,141,591 596,721 0 4,626,648

Dec 888,335 3,246,311 616,612 0 4,751,258

Total 7,801,760 38,222,695 7,260,105 350,008 53,634,568

Included in Hotel 

Water Use 

Calculations

Included in 

Hotel Water 

Use 

Calculations

36696
Sticky Note
Marked set by 36696

36696
Sticky Note
Marked set by 36696

36696
Sticky Note
Marked set by 36696
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Water Effluent to Sanitary System: Assuming building and marina water will discharge to sanitary 
system. Table 4 below shows the breakdown of estimated water effluent to the sanitary system by 
building. 
 
 

• Marina Water Use Becoming Effluent 
o Existing effluent: 1,796,696 gallons per year. 
o Projected expansion effluent: 7,801,760 gallons per year. 

• New Building Use Becoming Effluent 
o Parcel A: 38,222,695 gallons per year. 
o Parcel B: 7,260,105 gallons per year. 
o Total: 45,482,800 gallons per year. 

• Total 
o 53,284,560 gallons per year. 

 
 

 
Table 4 – Estimated Annual Water Effluent to Sanitary System, in gallons 

Water Effluent to Storm System: Assume stormwater and landscape irrigation water will discharge 
to storm system. Table 5 below shows the breakdown of estimated water effluent to the stormwater 
system by building. 
 

• Site Irrigation 
o Total: 350,008 gallons per year (see Attachment B). 

• Stormwater Becoming Effluent 
o 10.34 inches of rainfall per year, on 218,874 sq. ft. of site area. 188,596 cubic feet 

of storm water. 7.48 gallons per cubic foot of water. 
o Total Storm Water: 1,410,701 gallons per year. 
o Rainfall data referenced from https://rainfall.weatherdb.com/  

• Total Effluent 
o 1,760,709 gallons per year. 

 

Month Marina Expansion Market Rate Hotel Low Cost Hotel Activating Retail
Water Transportation 

Center
Total

Jan 483,956 3,246,311 616,612 4,346,879

Feb 483,956 2,932,152 556,940 3,973,047

Mar 946,800 3,246,311 616,612 4,809,723

Apr 946,800 3,141,591 596,721 4,685,112

May 509,940 3,246,311 616,612 4,372,863

Jun 509,940 3,141,591 596,721 4,248,253

Jul 302,066 3,246,311 616,612 4,164,989

Aug 302,066 3,246,311 616,612 4,164,989

Sep 769,782 3,141,591 596,721 4,508,095

Oct 769,782 3,246,311 616,612 4,632,705

Nov 888,335 3,141,591 596,721 4,626,648

Dec 888,335 3,246,311 616,612 4,751,258

Total 7,801,760 38,222,695 7,260,105 53,284,560

Included in 

Hotel Water Use 

Calculations

Included in Hotel 

Water Use 

Calculations
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Table 5 – Estimated Annual Water Effluent to Storm System, in gallons 

 
Noise Pollution: The following equipment will have produce noise from the rooftop with an 
expected sound level, in dB, projected from the building. 

• Generator: Maximum 105 dB with design considerations for muffler and/or location within 
parking garage to minimize noise to the atmosphere when operating. Sound criteria 
provided by Tognum Group MTU Onsite Energy generators. 

• Rooftop Exhaust Fans: Multiple fans, estimated up to 6 located on the various roofs of the 
proposed development. Each fan with maximum sound criteria at outlet of: 100 dB 1 foot 
away, 90 dB 3 feet away, and 86 dB at 5 feet away using perforated liner in exhaust fan 
acoustical casing. Sound criteria provided by Twin City Fans. 

• Air Handling Units: Multiple air handlers, estimated with up to eight (8) air handling units 
located on various roofs of the development. Air handler sound criteria will range from 90 to 
95 dB depending on unit capacity. Sound criteria provided by Energy Labs. 

• Cooling Tower: Up to three (3) multiple cell cooling towers. Each tower with maximum 
sound criteria of 107 dB at 1.5 meters away from tower. Sound criteria provided by Evapco. 

 
  

Month Site Irrigation Storm Water Total

Jan 0 270,134 270,134

Feb 0 309,699 309,699

Mar 0 246,941 246,941

Apr 611 106,417 107,027

May 57,992 16,372 74,364

Jun 77,146 9,550 86,696

Jul 82,296 4,093 86,389

Aug 74,622 2,729 77,351

Sep 50,277 20,465 70,742

Oct 7,063 77,766 84,829

Nov 0 137,796 137,796

Dec 0 208,740 208,740

Total 350,008 1,410,701 1,760,709



 

 

Attachment A 
 

Energy Star Target Finder Inputs and Outputs 
 
Below are Target Finder Output Reports for: 
 

• Market Rate Hotel 

• Low Income Hotel 

• Retail 

• Water Transportation Center 
 
 

 
Figure A1 – Target Finder Inputs for the Market Rate Hotel 
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Figure A2 – Target Finder Outputs for the Market Rate Hotel 
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Figure A3 – Target Finder Inputs for Retail 
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Figure A4 – Target Finder Output Data for Retail 

 

 
Figure A4 – Target Finder Input for the Low Income Hotel 
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Figure A5 – Target Finder Output Data for the Low Income Hotel 

 

 
Figure A6 – Target Finder Input for the Water Transportation Center 
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Figure A7 – Target Finder Output Data for the Water Transportation Center 
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Attachment B 
 

Water consumption from landscape irrigation was calculated using the methodology from “A Guide 
to Estimating Irrigation Water Needs of Landscape Plantings in California” published by University 
of California Cooperative Extension and California Department of Water Resources, August 2000. 
Available online on the California Department of Water Resources website at: 
 
http://www.water.ca.gov/wateruseefficiency/docs/wucols00.pdf 
 
A worksheet is provided in the Guide to simplify the calculation process (see below). Note that the 
worksheet only calculates the “Total Water to Apply (TWA)” for one month. Table B1 below shows 
evapotranspiration and TWA for each month for San Diego. 
 

 
Table B1 – Landscape Irrigation Water Consumption by Month (gallons) 

The following assumptions were used to determine the variables in the Worksheet: 
 
ks = species factor = 0.25 – assuming low water consumption plants (drought-tolerant plants to 
help meet the California Green Building Code “CALGreen”). 
kd = density factor = 0.85 – assuming a mix of plants with an average to low leaf/green coverage 
kmc = microclimate factor = 0.7 – assuming some shading from the hotel towers which will reduce 
evapotranspiration 
ETo = reference evapotranspiration = daily values from Appendix A of the Guide, converted to 
monthly values for the Worksheet and Table B1. 
 

 

Month ET_o ET_L
TWA 

(in/mo)

Rainfall 

(in/mo)

Net TWA 

(gal/sf/mo)
Total

Jan 1.86 0.28 0.33 2.00 0.00 0

Feb 2.24 0.33 0.39 1.98 0.00 0

Mar 3.41 0.51 0.60 1.63 0.00 0

Apr 4.50 0.67 0.79 0.78 0.00 611

May 5.27 0.78 0.92 0.21 0.44 57,992

Jun 5.70 0.85 1.00 0.05 0.59 77,146

Jul 5.89 0.88 1.03 0.02 0.63 82,296

Aug 5.58 0.83 0.98 0.06 0.57 74,622

Sep 4.50 0.67 0.79 0.17 0.38 50,277

Oct 3.41 0.51 0.60 0.51 0.05 7,063

Nov 2.40 0.36 0.42 0.97 0.00 0

Dec 1.86 0.28 0.33 1.77 0.00 0

Total 46.62 6.93 8.16 10.15 2.67 350,008
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Figure B1 – Landscape Irrigation Water Consumption Worksheet 

 



Utilities ‐ Energy Consumption Analysis

Energy Metrics 

kg/mt 1000 Standard

kg CO2 per gallon of diesel   10.24 GREET 2016 

kg CO2 per gallon of gasoline 8.61 GREET 2016 

Energy ‐ gas 113,927 BTU/gal

Energy ‐ diesel 129,488 BTU/gal

BTU_kWh 3,416 Argonne 2013

conversion 1000000

Energy Calculation (based off CO2e calculations)

Diesel MTCO2 Gallons million BTU

Trucks 897 87,619 11,346

Equipment ‐ landside 1628 159,008 20,590

Equipment ‐ marina 585 57,130 7,398

Boats 39 3,769 488

total 3,149 307,527 39,821

Gasoline

Commute 896 104,116 11,862

Electricity kwh million BTU

Equipment 3045 10

Total 51,693

References:

Oak Ridge National Laboratory. 2014. Transportation Energy Data Book, Edition 33.  July 31. 

Available: https://greet.es.anl.gov/. 

U.S. Energy Information Administration. 2014. Annual Energy Outlook ‐ Conversion Factors . 

Available: http://www.eia.gov/forecasts/aeo/pdf/appg.pdf. 

Climate Registry. 2016 Default Emission Factors.  

https://www.theclimateregistry.org/wp‐content/uploads/2014/11/2016‐Climate‐Registry‐Default‐Emission‐Factors.pdf

Argonne National Laboratory. 2013. GREET Model—The Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation 

Model. Last Revised: October 30, 2013. Accessed: November 25, 2014.
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	ERNS
	A8 - 600 CONVENTION WAY - SAN DIEGO, CA 92101 - ERNS
	B28 - CAMPBELL INDUSTRIES  - SAN DIEGO, CA 92101 - ERNS
	C29 - CAMPBELL SHIPYARD FU - SAN DIEGO, CA  - ERNS
	C30 - CAMPBELL SHIPYARD, P - SAN DIEGO, CA 92101 - ERNS
	C31 - CAMPBELL SHIPYARD - SAN DIEGO, CA 92101 - ERNS
	C32 - CAMPBELL SHIP YARD - SAN DIEGO, CA  - ERNS
	C33 - CAMPBELL SHIPYARD - SAN DIEGO, CA 92101 - ERNS
	D41 - 802 TERMINAL ST - SAN DIEGO, CA 92101 - ERNS
	E52 - 525 EAST HARBOR DR - SAN DIEGO, CA  - ERNS
	E54 - 525 EAST HARBOR DR. - SAN DIEGO, CA  - ERNS
	F60 - 2.5 MILES SE OF POIN - SAN DIEGO, CA  - ERNS
	F61 - 460 NORTH HARBOR DR - SAN DIEGO, CA 92101 - ERNS
	K130 - 540 LA COSTA AVE - INCINITAS, CA  - ERNS
	M165 - 28 HARBOR DRIVE - SAN DIEGO, CA  - ERNS
	O196 - 920 GULL ST - SAN DIEGO, CA 92101 - ERNS
	O198 - 920 GULL ST 10TH AVE - SAN DIEGO, CA 92101 - ERNS

	ENVIROSTOR
	B17 - TOSCO IDLE PIPELINE - 8TH STREET/HARBOR AV - SAN DIEGO, CA 92101 - ENVIROSTOR
	E49 - CAMPBELL INDUSTRIES - 501 EAST HARBOUR DRI - SAN DIEGO, CA 92112 - ENVIROSTOR...
	I110 - CROWN BAY - 4TH & K - SAN DIEGO, CA 92101 - ENVIROSTOR
	K127 - HARD ROCK HOTEL - 208-228 6TH AVENUE A - SAN DIEGO, CA 92101 - ENVIROSTOR
	Q208 - FISCHER PARCEL - 304 J STREET - SAN DIEGO, CA 92101 - ENVIROSTOR...

	LUST
	E47 - SAN DIEGO UNIFIED PO - 501 HARBOR DR - SAN DIEGO, CA 92101 - LUST...
	E49 - CAMPBELL INDUSTRIES - 501 EAST HARBOUR DRI - SAN DIEGO, CA 92112 - LUST...
	G57 - SD MARRIOTT HOTEL &  - 333 HARBOR DR W - SAN DIEGO, CA 94559 - LUST...
	G82 - HARBOR DRIVE VENTURE - 320 03RD AV - SAN DIEGO, CA 92101 - LUST...
	G87 - HARBOR DRIVE VENTURE - 320 3RD AVE - SAN DIEGO, CA 92101 - LUST...
	H100 - PORT OF SAN DIEGO DI - 825 E HARBOR DR - SAN DIEGO, CA 92101 - LUST...
	H102 - SAN DIEGO UNIFIED PO - 825 E HARBOR DR - SAN DIEGO, CA 92101 - LUST...
	J131 - HARD ROCK HOTEL - 208 06TH AV - SAN DIEGO, CA 92101 - LUST...
	N192 - HELENE BILLMIRE - 404 03RD AV - SAN DIEGO, CA 92101 - LUST...
	N204 - CENTER CITY DEVELOPM - 404 3RD - SAN DIEGO, CA 92101 - LUST...

	SAN DIEGO CO. SAM
	E47 - SAN DIEGO UNIFIED PO - 501 HARBOR DR - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM...
	62   - CATELLUS DEVELOPMENT - 702 HARBOR DR - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM...
	G82 - HARBOR DRIVE VENTURE - 320 03RD AV - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM...
	H99 - SD PORT DISTRICT MAI - 825 E HARBOR DR - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM...
	J131 - HARD ROCK HOTEL - 208 06TH AV - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM...
	P170 - MTDB LEASEHOLD - 93 08TH AV - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM...
	P176 - CITY OF SAN DIEGO - 800 HARBOR DR - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM...
	M181 - DIAMOND VIEW TOWER - 0 J ST - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM
	N192 - HELENE BILLMIRE - 404 03RD AV - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM...
	Q208 - FISCHER PARCEL - 304 J STREET - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM...

	SLIC
	G57 - SD MARRIOTT HOTEL &  - 333 HARBOR DR W - SAN DIEGO, CA 94559 - SLIC...
	62   - CATELLUS DEVELOPMENT - 702 HARBOR DR - SAN DIEGO, CA 92101 - SLIC...
	H64 - CAMPBELL INDUSTRIES - 8TH AVE & HARBOR DR - SAN DIEGO, CA 92101 - SLIC
	F65 - SAN DIEGO CONVENTION - 100 HARBOR DR 8TH A - SAN DIEGO, CA 92101 - SLIC
	H81 - MTS - OLD TOWN LIGHT - NONE BENEATH GRAPE A - SAN DIEGO, CA 92101 - SLIC
	G85 - PROPOSED CROWN BAY D - 317 3RD AVENUE - SAN DIEGO, CA 92101 - SLIC
	L94 - MOUTH OF SWITZER CRE - 0 WATER STREET - SAN DIEGO, CA 92101 - SLIC
	J131 - HARD ROCK HOTEL - 208 06TH AV - SAN DIEGO, CA 92101 - SLIC...
	P170 - MTDB LEASEHOLD - 93 08TH AV - SAN DIEGO, CA 92101 - SLIC...
	P176 - CITY OF SAN DIEGO - 800 HARBOR DR - SAN DIEGO, CA 92101 - SLIC...
	Q178 - COST PLUS INC #36 - 372 4TH AVE - SAN DIEGO, CA 92101 - SLIC...
	Q208 - FISCHER PARCEL - 304 J STREET - SAN DIEGO, CA 92101 - SLIC...

	UST
	77   - PACIFIC GATEWAY HOTE - 335 W HARBOR DR - SAN DIEGO, CA 92101 - UST...
	M150 - SAN DIEGO CONVENTION - 111 WEST HARBOR DRIV - SAN DIEGO, CA 92101 - UST...
	O199 - 10TH AVENUE MARINE T - 920 GULL ST - SAN DIEGO, CA 92101 - UST

	AST
	B20 - HILTON SAN DIEGO BAY - 1 PARK BLVD - SAN DIEGO, CA 92101 - AST...

	WMUDS/SWAT
	M150 - SAN DIEGO CONVENTION - 111 WEST HARBOR DRIV - SAN DIEGO, CA 92101 - WMUDS/SWAT...

	San Diego Co. HMMD
	A1 - COAST LINE CRUISES - 600 CONVENTION CTR - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	A2 - R.E. STAITE STORAGE  - 602 CONVENTION WY - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	A12 - MARCO MARINE - 600 E HARBOR ST - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	B18 - HILTON SAN DIEGO BAY - 1 PARK BL - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	D42 - HARBORSIDE REFRIGERA - 802 TERMINAL ST - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	E47 - SAN DIEGO UNIFIED PO - 501 HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	62   - CATELLUS DEVELOPMENT - 702 HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	77   - PACIFIC GATEWAY HOTE - 335 W HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	G82 - HARBOR DRIVE VENTURE - 320 03RD AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	G83 - CHECKER CAB CO - 320 03RD AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	J91 - SAN DIEGO BRIDGEWORK - 224 05TH AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	H99 - SD PORT DISTRICT MAI - 825 E HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	I113 - HILTON GASLAMP QUART - 401 K ST - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	J115 - HARD ROCK HOTEL - SA - 207 05TH AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	N116 - ROBERT D FARMER - 318 03RD ST - SAN DIEGO, CA 92118 - San Diego Co. HMMD
	N124 - HARBOR CLUB - 200 HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	K129 - OMNI SAN DIEGO HOTEL - 675 L ST - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	M138 - AT&T WIRELESS SERVIC - 111 W HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	M150 - SAN DIEGO CONVENTION - 111 WEST HARBOR DRIV - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	M167 - HARBOR DRIVE VENTURE - 100 W HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	P170 - MTDB LEASEHOLD - 93 08TH AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	P176 - CITY OF SAN DIEGO - 800 HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	M191 - PDS ENGINEERING - 420 01ST AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	N192 - HELENE BILLMIRE - 404 03RD AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	P194 - CUSTOM SPORT CLASSIC - 128 08TH AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	O195 - JANKOVICH & SONS, IN - 920 GULL ST - SAN DIEGO, CA 92101 - San Diego Co. HMMD...
	Q208 - FISCHER PARCEL - 304 J STREET - SAN DIEGO, CA 92101 - San Diego Co. HMMD...

	SWEEPS UST
	E47 - SAN DIEGO UNIFIED PO - 501 HARBOR DR - SAN DIEGO, CA 92101 - SWEEPS UST...
	77   - PACIFIC GATEWAY HOTE - 335 W HARBOR DR - SAN DIEGO, CA 92101 - SWEEPS UST...
	G87 - HARBOR DRIVE VENTURE - 320 3RD AVE - SAN DIEGO, CA 92101 - SWEEPS UST...
	H102 - SAN DIEGO UNIFIED PO - 825 E HARBOR DR - SAN DIEGO, CA 92101 - SWEEPS UST...
	M150 - SAN DIEGO CONVENTION - 111 WEST HARBOR DRIV - SAN DIEGO, CA 92101 - SWEEPS UST...
	N204 - CENTER CITY DEVELOPM - 404 3RD - SAN DIEGO, CA 92101 - SWEEPS UST...
	205   - PDS ENGINEERING - 420 1ST AVE - SAN DIEGO, CA 92101 - SWEEPS UST

	HIST UST
	H99 - SD PORT DISTRICT MAI - 825 E HARBOR DR - SAN DIEGO, CA 92101 - HIST UST...

	CHMIRS
	A14 - 600 CONVENTION WY 5 - SAN DIEGO, CA 92101 - CHMIRS
	A15 - 5TH AVE. LANDING 600 - SAN DIEGO, CA  - CHMIRS
	D39 - 10TH AVE TERMINAL BE - SAN DIEGO, CA  - CHMIRS
	D40 - 10TH AVE TERMINAL, P - SAN DIEGO, CA  - CHMIRS
	D42 - HARBORSIDE REFRIGERA - 802 TERMINAL ST - SAN DIEGO, CA 92101 - CHMIRS...
	D43 - 802 TERMINAL STREET, - SAN DIEGO, CA  - CHMIRS
	E51 - 525 E HARBOR DR - SAN DIEGO, CA  - CHMIRS
	E53 - 525 EAST HABOR DRIVE - SAN DIEGO, CA 92101 - CHMIRS
	G56 - 333 HARBOR DR. MARRI - SAN DIEGO, CA  - CHMIRS
	G63 - 300 HARBOR DRIVE LI - SAN DIEGO, CA 92101 - CHMIRS
	M166 - 191.1 FRESNO SUB, SO - UNINCORPORATED COUNTY AREA, CA  - CHMIRS
	M169 - 122 1ST AVE - SAN DIEGO, CA 92101 - CHMIRS
	M179 - 3048 AND A 1/2 J STR - SAN DIEGO, CA 92113 - CHMIRS
	Q193 - 345 J ST. - SAN DIEGO, CA  - CHMIRS

	LDS
	21   - CAMPBELL SHIPYARD BA - SAN DIEGO BAY - SAN DIEGO, CA 0 - LDS...

	SPILLS 90
	H78 - PORT OF SD DISTRICT  - 8TH & HARBOR - SAN DIEGO, CA 92101 - SPILLS 90
	H79 - CAMPBELL S SHIPYARD - 8TH AVE AT HARBOR DR - SAN DIEGO, CA 92101 - SPILLS 90
	M157 - STATE BOARD - 111 FIRST - SAN DIEGO, CA 92101 - SPILLS 90

	RMP
	D45 - TENTH AVENUE MARINE  - 802 TERMINAL STREET - SAN DIEGO, CA 92101 - RMP

	FTTS
	I160 - TRILOGY REAL ESTATE  - 315 4TH AVENUE - SAM DIEGO, CA 92101 - FTTS...

	HIST FTTS
	I160 - TRILOGY REAL ESTATE  - 315 4TH AVENUE - SAM DIEGO, CA 92101 - HIST FTTS...

	FINDS
	D46 - TENTH AVENUE MARINE  - 802 TERMINAL STREET - SAN DIEGO, CA 92101 - FINDS...
	H68 - SAN DIEGO CONVENTION - HARBOR DR & 8TH AVE - SAN DIEGO, CA 92112 - FINDS...
	H101 - PORT OF SAN DIEGO DI - 825 E HARBOR DR - SAN DIEGO, CA 92101 - FINDS...
	M150 - SAN DIEGO CONVENTION - 111 WEST HARBOR DRIV - SAN DIEGO, CA 92101 - FINDS...
	M154 - AT&T MOBILITY - SD03 - 111 W HARBOR DR - SAN DIEGO, CA 92101 - FINDS...
	200   - CONTINENTAL MARITIME - 910 HARBOR DR - SAN DIEGO, CA 92101 - FINDS...

	Cortese
	M151 - SAN DIEGO CITY CONVE - 111 WEST HARBOR DRIV - SAN DIEGO, CA 92101 - Cortese...

	EMI
	G57 - SD MARRIOTT HOTEL &  - 333 HARBOR DR W - SAN DIEGO, CA 94559 - EMI...

	ENF
	H70 - FORMER CAMPBELL SHIP - 8TH & HARBOR DR - SAN DIEGO, CA 92101 - ENF
	M149 - SAN DIEGO CITY CONVE - 111 WEST HARBOR DRIV - SAN DIEGO, CA 92101 - ENF
	M150 - SAN DIEGO CONVENTION - 111 WEST HARBOR DRIV - SAN DIEGO, CA 92101 - ENF...
	J174 - FIFTH AVE CONDOS-TRE - 5TH AVE & K ST. - SAN DIEGO, CA 92101 - ENF...
	O195 - JANKOVICH & SONS, IN - 920 GULL ST - SAN DIEGO, CA 92101 - ENF...

	HAZNET
	A3 - TRAILOR PACIFIC INC - 602 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A4 - TRAILOR PACIFIC INC - 602 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A5 - TRAILOR PACIFIC INC - 602 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A6 - RED BULL AIR RACE - 600 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A7 - TRAYLOR PACIFIC - 600 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A9 - FIFTH AVENUE LANDING - 600 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A10 - WESTPORT SHIPYARD - 600 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A11 - RBE - 600 E CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A13 - VIBRANT CURIOSITY IM - 600 CONVENTION WAY B - SAN DIEGO, CA 92101 - HAZNET
	B16 - HARBOR DRIVE PEDESTR - HARBOR & PARK BLVD - SAN DIEGO, CA 92101 - HAZNET
	B19 - NALCO COMPANY - 1 PARK BLVD - SAN DIEGO, CA 92101 - HAZNET
	B20 - HILTON SAN DIEGO BAY - 1 PARK BLVD - SAN DIEGO, CA 92101 - HAZNET...
	B27 - USNAVY SUPERVISOR OF - FOOT OF 8TH AND HARB - SAN DIEGO, CA 92112 - HAZNET...
	C34 - PORT OF SAN DIEGO - 39 1/2 8TH AVE - SAN DIEGO, CA 92101 - HAZNET
	D35 - CHARLES DORSCH SHIP  - 10 AVE TERMINAL, FIN - SAN DIEGO, CA 92113 - HAZNET
	D36 - 1X VESSAL THOMAS TH - 10TH AVE TERMINAL BE - SAN DIEGO, CA 92101 - HAZNET
	D37 - ORTO IMO #9162394 - 10TH AVE TERMINAL BE - SAN DIEGO, CA 92113 - HAZNET
	D38 - DORADO DISCOVERY IMO - 10TH AVENUE TERMINAL - SAN DIEGO, CA 92113 - HAZNET
	D44 - HARBORSIDE REFRIGERA - 802 TERMINAL ST - SAN DIEGO, CA 92101 - HAZNET
	H72 - THORNTON INVESTMENTS - 8TH AVE AT HARBOR DR - SAN DIEGO, CA 00000 - HAZNET
	H73 - MOSSEY INVESTMENTS L - 8TH AVE AT HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	H74 - LOCKHEED ENGIN & SCI - 8TH AVE AND HARBOR D - SAN DIEGO, CA 90000 - HAZNET
	H75 - PACIFIC TANK CLEANIN - 8TH AVE AT HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	H76 - COUNTY OF SAN DIEGO - HARBOR DR & 8TH AVE - SAN DIEGO, CA 92112 - HAZNET
	I80 - TM COBB - 447 K STREET 214 5TH - SAN DIEGO, CA 92101 - HAZNET
	J90 - SAN DIEGO BRIDGEWORK - 224 5TH AVE - SAN DIEGO, CA 92101 - HAZNET
	K92 - CENTRE CITY DEVELOPM - 170-6TH STREET - SAN DIEGO, CA 92101 - HAZNET
	H97 - 1X THE SAN DIEGO UNI - 825 EAST HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	H100 - PORT OF SAN DIEGO DI - 825 E HARBOR DR - SAN DIEGO, CA 92101 - HAZNET...
	I105 - HARBOR CLUB HOA - 330 3RD AVE - SAN DIEGO, CA 92101 - HAZNET
	I106 - HARBOR CLUB HOA - 330 3RD AVE - SAN DIEGO, CA 92101 - HAZNET
	I107 - HARBOR CLUB INC - 330 3RD AVE - SAN DIEGO, CA 92101 - HAZNET
	I112 - ALEXANDER MOVING & S - 401 K ST - SAN DIEGO, CA 92123 - HAZNET
	J114 - HARD ROCK HOTEL - 207 5TH AVE - SAN DIEGO, CA 92101 - HAZNET
	L118 - DOLE FRESH FRUIT CO. - 850 WATER ST - SAN DIEGO, CA 92101 - HAZNET
	J119 - 5TH ROCK LLC - 213 5TH AVE - SAN DIEGO, CA 92101 - HAZNET
	J121 - 5TH ROCK LLC - 203-215 5TH AVE - SAN DIEGO, CA 92101 - HAZNET
	M125 - FUJI PHOTO FILM USA  - 111 HARBOR WAY - SAN DIEGO, CA 92101 - HAZNET
	M135 - NACDS PHARMACY MANAG - 111 W HARBOR DR STE  - SAN DIEGO, CA 92101 - HAZNET
	M136 - ASSOCIATED PRESS - 111 W HARBOR DR AREA - SAN DIEGO, CA 92101 - HAZNET
	M137 - QUALEX INC - 111 W HARBOR DR BOOT - SAN DIEGO, CA 92101 - HAZNET
	M139 - QUALEX - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M140 - A A A IMAGING BOOTH  - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M141 - JEREMY JOHNSON - 111 W HARBOR DR - SAN DIEGO, CA 92010 - HAZNET...
	M142 - SAN DIEGO CONVENTION - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M143 - SAN DIEGO CONVENTION - 111 W HARBOR DR EAST - SAN DIEGO, CA 92101 - HAZNET
	M144 - FUJI PHOTO FILM USA  - 111 W HARBOR DR BOOT - SAN DIEGO, CA 92101 - HAZNET
	M145 - FUJI PHOTO FILM USA, - 111 W HARBOR DR, BOO - SAN DIEGO, CA 92101 - HAZNET
	M146 - SAN DIEGO CONVENTION - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M147 - PHOTO IMAGINING & DE - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M148 - FUJI PHOTO FILM USA  - 111 W HARBOR DR BOOT - SAN DIEGO, CA 92101 - HAZNET
	M151 - SAN DIEGO CITY CONVE - 111 WEST HARBOR DRIV - SAN DIEGO, CA 92101 - HAZNET...
	M153 - DIGITAL PHOTO - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	O155 - PORT OF SAN DIEGO - 900 GULL STREET - SAN DIEGO, CA 92101 - HAZNET
	J158 - 1X SAN DIEGO GAS/ELE - 501 K STREET - SAN DIEGO, CA 92101 - HAZNET
	K161 - PECORARO INC - 289 6TH AVE - SAN DIEGO, CA 92101 - HAZNET
	K177 - GLOBAL CROSSING - 770 L ST - SAN DIEGO, CA 92104 - HAZNET
	Q178 - COST PLUS INC #36 - 372 4TH AVE - SAN DIEGO, CA 92101 - HAZNET...
	S186 - WESTERN BAY - 208 -7TH ST - SAN DIEGO, CA 92101 - HAZNET
	O197 - CITY OF SAN DIEGO WA - 920 GULL ST - SAN DIEGO, CA 92101 - HAZNET
	Q207 - PACIFIC TERRACE DEVE - 304 J ST - SAN DIEGO, CA 92101 - HAZNET

	HIST CORTESE
	G57 - SD MARRIOTT HOTEL &  - 333 HARBOR DR W - SAN DIEGO, CA 94559 - HIST CORTESE...
	H84 - PORT DISTRICT MAINTE - 825 HARBOR - SAN DEIGO, CA 92101 - HIST CORTESE
	G86 - FMC LEASE SITE, FORM - 320 - FULLERTON, CA 92632 - HIST CORTESE
	G87 - HARBOR DRIVE VENTURE - 320 3RD AVE - SAN DIEGO, CA 92101 - HIST CORTESE...
	M126 - SAN DIEGO CONVENTION - 111 HARBOR - SAN DIEGO, CA 92101 - HIST CORTESE
	N204 - CENTER CITY DEVELOPM - 404 3RD - SAN DIEGO, CA 92101 - HIST CORTESE...

	NPDES
	B22 - PARK TERRACE EAST VI - K ST 10TH AVE PARK B - SAN DIEGO, CA 92101 - NPDES
	G55 - SAN DIEGO MARRIOTT A - 333 HARBOR DRIVE - SAN DIEGO, CA 92101 - NPDES

	PEST LIC
	M141 - JEREMY JOHNSON - 111 W HARBOR DR - SAN DIEGO, CA 92010 - PEST LIC...
	M152 - RON H HUNTJENS - 111 W. HARBOR DR. - SAN DIEGO, CA 92101 - PEST LIC

	WDS
	H68 - SAN DIEGO CONVENTION - HARBOR DR & 8TH AVE - SAN DIEGO, CA 92112 - WDS...
	H69 - FMR CAMPBELL SITE WT - 8TH & HARBOR DR - SAN DIEGO, CA 92101 - WDS
	J174 - FIFTH AVE CONDOS-TRE - 5TH AVE & K ST. - SAN DIEGO, CA 92101 - WDS...
	J175 - HARD ROCK HOTEL SAN  - 5TH AVENUE AND K STR - SAN DIEGO, CA 92101 - WDS
	21   - CAMPBELL SHIPYARD BA - SAN DIEGO BAY - SAN DIEGO, CA 0 - WDS...

	ECHO
	D46 - TENTH AVENUE MARINE  - 802 TERMINAL STREET - SAN DIEGO, CA 92101 - ECHO...
	H68 - SAN DIEGO CONVENTION - HARBOR DR & 8TH AVE - SAN DIEGO, CA 92112 - ECHO...
	H101 - PORT OF SAN DIEGO DI - 825 E HARBOR DR - SAN DIEGO, CA 92101 - ECHO...
	M150 - SAN DIEGO CONVENTION - 111 WEST HARBOR DRIV - SAN DIEGO, CA 92101 - ECHO...
	M154 - AT&T MOBILITY - SD03 - 111 W HARBOR DR - SAN DIEGO, CA 92101 - ECHO...
	200   - CONTINENTAL MARITIME - 910 HARBOR DR - SAN DIEGO, CA 92101 - ECHO...

	EDR Hist Auto
	F66 - TAYLOR S AUTO SERVIC - 107   5 47TH ST - SAN DIEGO, CA  - EDR Hist Auto
	I67 - LAUBMAYER B L - 365   K CHULA VISTA - SAN DIEGO, CA  - EDR Hist Auto
	I93 - J P GARAGE - 316 K ST - SAN DIEGO, CA  - EDR Hist Auto
	I103 - HOFFMAN JOHNNY CHEVR - 328   3RD AVE - SAN DIEGO, CA  - EDR Hist Auto
	I104 - 350  K ST - SAN DIEGO, CA 92101 - EDR Hist Auto
	I117 - SANSOINE TEXACO SERV - 340   3RD AVE - SAN DIEGO, CA  - EDR Hist Auto
	J120 - DREWERY W G - 213   5TH AVE - SAN DIEGO, CA  - EDR Hist Auto
	N132 - HAROLD S SERVICE - 359   3 ID AV - SAN DIEGO, CA  - EDR Hist Auto
	N133 - BURRI S GARAGE - 359 3D AVE - SAN DIEGO, CA  - EDR Hist Auto
	N134 - ART & HANK S GARAGE - 359   3RD AVE - SAN DIEGO, CA  - EDR Hist Auto
	I156 - 311  4TH AVE - SAN DIEGO, CA 92101 - EDR Hist Auto
	I159 - STOOPS P T - 315   4TH AVE - SAN DIEGO, CA  - EDR Hist Auto
	K172 - MATTAR ELIAS L - 666   L 16TH - SAN DIEGO, CA  - EDR Hist Auto
	N187 - TAYLOR S ROY UNION S - 399 3D AVE - SAN DIEGO, CA  - EDR Hist Auto
	N190 - SCHAUER PAUL CHEVRON - 401 3D AVE - SAN DIEGO, CA  - EDR Hist Auto

	EDR Hist Cleaner
	B23 - BLACK & WHITE CLEANE - 10   W 8TH AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	B24 - MEARS NEWTON - 18   E 8TH AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	B25 - SHORT EDW - 21   E 8TH AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	J122 - CUSTOM FLOORS - 244   5TH AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	I123 - HOLLY CLEANERS - 345 3D AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	N163 - STAR CLEANERS - 369 3D AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	M164 - STARR INDUSTRIES INC - 183 S 1ST ST - SAN DIEGO, CA  - EDR Hist Cleaner
	N168 - COTTAGE DRAPERY SHOP - 373   3RD AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	N171 - BLUE RIBBON CLEANERS - 378   3RD AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	M173 - WESTERN HAT WORKS - 301   E 1ST ST - SAN DIEGO, CA  - EDR Hist Cleaner
	M188 - B - 6   J SELF SERVICE L - SAN DIEGO, CA  - EDR Hist Cleaner
	N201 - CHULA VISTA MAYTAG L - 413 3D AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	N206 - BRALEY DRY CLEANERS  - 415 3D AVE - SAN DIEGO, CA  - EDR Hist Cleaner

	RGA LUST
	F48 - MOBIL - 477 HARBOR DR - SAN DIEGO, CA  - RGA LUST
	G58 - SAN DIEGO MARRIOTT H - 333 HARBOR DR W - SAN DIEGO, CA  - RGA LUST
	G59 - SAN DIEGO MARRIOTT - 333 HARBOR DR W - SAN DIEGO, CA  - RGA LUST
	G88 - HARBOR DRIVE VENTURE - 320 3RD AVE - SAN DIEGO, CA  - RGA LUST
	G89 - HARBOR DRIVE VENTURE - 320 3RD AVENUE - SAN DIEGO, CA  - RGA LUST
	M95 - HARBOUR WAY AUTOMOTI - 170 HARBOUR WY - CONTRA COSTA, CA  - RGA LUST
	H96 - PORT DISTRICT MAINTE - 825 E HARBOR DR - SAN DIEGO, CA  - RGA LUST
	H98 - SD PORT DISTRICT MAI - 825 E HARBOR DR - SAN DIEGO, CA  - RGA LUST
	I108 - JIM DAVIS CAR WASH - 230 FOURTH STREET - HUMBOLDT, CA  - RGA LUST
	I109 - CROWN BAY APTS - 4TH AV & K ST - SAN DIEGO, CA  - RGA LUST
	I111 - CROWN BAY APTS - 4TH AV & K ST - SAN DIEGO, CA  - RGA LUST
	K128 - CIMMARON TRUCKING - 621 L ST - SAN DIEGO, CA  - RGA LUST
	K162 - CHEVRON # 9-5664 - 540 LA COSTA AV - SAN DIEGO, CA  - RGA LUST
	M180 - DIAMOND VIEW TOWER - 0 J ST - SAN DIEGO, CA  - RGA LUST
	N182 - CAL ASIA DEVELOPMENT - 391 3RD ST E - CONTRA COSTA, CA  - RGA LUST
	R183 - CONCORD COMMERCE CEN - 110 SECOND AVENUE, S - CONTRA COSTA, CA  - RGA LUST
	R184 - CHULA VISTA DISTRICT - 84 E J ST - SAN DIEGO, CA  - RGA LUST
	R185 - FIRE STATION #2 - 80 E J ST - SAN DIEGO, CA  - RGA LUST
	S189 - NORTHWOOD CHEVROLET - 212 SEVENTH STREET - HUMBOLDT, CA  - RGA LUST
	N202 - CENTER CITY DEVELOPM - 404 3RD AVENUE - SAN DIEGO, CA  - RGA LUST
	N203 - CENTER CITY DEVELOPM - 404 3RD AVE - SAN DIEGO, CA  - RGA LUST
	Q209 - NEIL SENTRIA PROPERT - 304 J ST - SAN DIEGO, CA  - RGA LUST
	Q210 - FISCHER PARCEL - 304 J ST - SAN DIEGO, CA  - RGA LUST
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	A1 - COAST LINE CRUISES - 600 CONVENTION CTR - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	A2 - R.E. STAITE STORAGE YARD - 602 CONVENTION WY - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	A3 - TRAILOR PACIFIC INC - 602 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A4 - TRAILOR PACIFIC INC - 602 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A5 - TRAILOR PACIFIC INC - 602 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A6 - RED BULL AIR RACE - 600 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A7 - TRAYLOR PACIFIC - 600 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A8 - 600 CONVENTION WAY - SAN DIEGO, CA 92101 - ERNS
	A9 - FIFTH AVENUE LANDING LLC - 600 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A10 - WESTPORT SHIPYARD - 600 CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A11 - RBE - 600 E CONVENTION WAY - SAN DIEGO, CA 92101 - HAZNET
	A12 - MARCO MARINE - 600 E HARBOR ST - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	A13 - VIBRANT CURIOSITY IMO# 101002 - 600 CONVENTION WAY BERTH A1 - SAN DIEGO, CA 92101 - HAZNET
	A14 - 600 CONVENTION WY 5TH AVE LANDING - SAN DIEGO, CA 92101 - CHMIRS
	A15 - 5TH AVE. LANDING 600 CONVENTION WAY - SAN DIEGO, CA  - CHMIRS
	B16 - HARBOR DRIVE PEDESTRIAN BRIDGE - HARBOR & PARK BLVD - SAN DIEGO, CA 92101 - HAZNET
	B17 - TOSCO IDLE PIPELINE - 8TH STREET/HARBOR AVE. - SAN DIEGO, CA 92101 - ENVIROSTOR
	B18 - HILTON SAN DIEGO BAYFRONT - 1 PARK BL - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	B19 - NALCO COMPANY - 1 PARK BLVD - SAN DIEGO, CA 92101 - HAZNET
	B20 - HILTON SAN DIEGO BAYFRONT - 1 PARK BLVD - SAN DIEGO, CA 92101 - AST, HAZNET
	21   - CAMPBELL SHIPYARD BAY SEDIMENT - SAN DIEGO BAY - SAN DIEGO, CA 0 - LDS, WDS
	B22 - PARK TERRACE EAST VILLAGE - K ST 10TH AVE PARK BLVD AND 11TH AVE - SAN DIEGO, CA 92101 - NPDES
	B23 - BLACK & WHITE CLEANERS - 10   W 8TH AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	B24 - MEARS NEWTON - 18   E 8TH AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	B25 - SHORT EDW - 21   E 8TH AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	26   - TENTH AVENUE MARINE TERMINAL - FOOT OF CROSBY STREET - SAN DIEGO, CA 92101 - RCRA-LQG
	B27 - USNAVY SUPERVISOR OF SHIPBUILDING - FOOT OF 8TH AND HARBOR DR - SAN DIEGO, CA 92112 - RCRA-SQG, HAZNET
	B28 - CAMPBELL INDUSTRIES VESEL MOANA PACIFIC - SAN DIEGO, CA 92101 - ERNS
	C29 - CAMPBELL SHIPYARD FUEL PIER BETWEEN 2 DRY DOCKS - SAN DIEGO, CA  - ERNS
	C30 - CAMPBELL SHIPYARD, PIER 1 - SAN DIEGO, CA 92101 - ERNS
	C31 - CAMPBELL SHIPYARD - SAN DIEGO, CA 92101 - ERNS
	C32 - CAMPBELL SHIP YARD - SAN DIEGO, CA  - ERNS
	C33 - CAMPBELL SHIPYARD - SAN DIEGO, CA 92101 - ERNS
	C34 - PORT OF SAN DIEGO - 39 1/2 8TH AVE - SAN DIEGO, CA 92101 - HAZNET
	D35 - CHARLES DORSCH SHIP AGNT/VESSEL-SOLEIL Z - 10 AVE TERMINAL, FINGER PIER - SAN DIEGO, CA 92113 - HAZNET
	D36 - 1X VESSAL THOMAS THOMPSON - 10TH AVE TERMINAL BERTH 3 - SAN DIEGO, CA 92101 - HAZNET
	D37 - ORTO IMO #9162394 - 10TH AVE TERMINAL BERTH 3 - SAN DIEGO, CA 92113 - HAZNET
	D38 - DORADO DISCOVERY IMO#8715156 - 10TH AVENUE TERMINAL BERTH 5 - SAN DIEGO, CA 92113 - HAZNET
	D39 - 10TH AVE TERMINAL BERTH 5 - SAN DIEGO, CA  - CHMIRS
	D40 - 10TH AVE TERMINAL, PORT OF SAN DIEGO - SAN DIEGO, CA  - CHMIRS
	D41 - 802 TERMINAL ST - SAN DIEGO, CA 92101 - ERNS
	D42 - HARBORSIDE REFRIGERATED SERV - 802 TERMINAL ST - SAN DIEGO, CA 92101 - San Diego Co. HMMD, CHMIRS
	D43 - 802 TERMINAL STREET, 10TH AVE MARINE TERMINAL - SAN DIEGO, CA  - CHMIRS
	D44 - HARBORSIDE REFRIGERATED SERVICES - 802 TERMINAL ST - SAN DIEGO, CA 92101 - HAZNET
	D45 - TENTH AVENUE MARINE TERMINAL COLD STORAGE FACILITY - 802 TERMINAL STREET - SAN DIEGO, CA 92101 - RMP
	D46 - TENTH AVENUE MARINE TERMINAL COLD STORAGE FACILITY - 802 TERMINAL STREET - SAN DIEGO, CA 92101 - FINDS, ECHO
	E47 - SAN DIEGO UNIFIED PORT DIST - 501 HARBOR DR - SAN DIEGO, CA 92101 - LUST, SAN DIEGO CO. SAM, San Diego Co. HMMD,...
	F48 - MOBIL - 477 HARBOR DR - SAN DIEGO, CA  - RGA LUST
	E49 - CAMPBELL INDUSTRIES - 501 EAST HARBOUR DRIVE - SAN DIEGO, CA 92112 - ENVIROSTOR, LUST
	E50 - CAMPBELL INDUSTRIES - 501 E HARBOUR DR - SAN DIEGO, CA 92112 - SEMS-ARCHIVE
	E51 - 525 E HARBOR DR - SAN DIEGO, CA  - CHMIRS
	E52 - 525 EAST HARBOR DR - SAN DIEGO, CA  - ERNS
	E53 - 525 EAST HABOR DRIVE - SAN DIEGO, CA 92101 - CHMIRS
	E54 - 525 EAST HARBOR DR. - SAN DIEGO, CA  - ERNS
	G55 - SAN DIEGO MARRIOTT AND MARINA HALL REPOSITIONING - 333 HARBOR DRIVE - SAN DIEGO, CA 92101 - NPDES
	G56 - 333 HARBOR DR. MARRIOTT - SAN DIEGO, CA  - CHMIRS
	G57 - SD MARRIOTT HOTEL & MARINA - 333 HARBOR DR W - SAN DIEGO, CA 94559 - LUST, SLIC, EMI, HIST CORTESE
	G58 - SAN DIEGO MARRIOTT HOTEL - 333 HARBOR DR W - SAN DIEGO, CA  - RGA LUST
	G59 - SAN DIEGO MARRIOTT - 333 HARBOR DR W - SAN DIEGO, CA  - RGA LUST
	F60 - 2.5 MILES SE OF POINT LOMA - SAN DIEGO, CA  - ERNS
	F61 - 460 NORTH HARBOR DR - SAN DIEGO, CA 92101 - ERNS
	62   - CATELLUS DEVELOPMENT PROPERTY - 702 HARBOR DR - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM, SLIC, San Diego Co. HMMD
	G63 - 300 HARBOR DRIVE LINDBERG FIELD - SAN DIEGO, CA 92101 - CHMIRS
	H64 - CAMPBELL INDUSTRIES - 8TH AVE & HARBOR DR - SAN DIEGO, CA 92101 - SLIC
	F65 - SAN DIEGO CONVENTION CENTER TIDELANDS DUMP - 100 HARBOR DR 8TH AVENUE & HARBOR DRIVE - SAN DIEGO, CA 92101 - SLIC
	F66 - TAYLOR S AUTO SERVICE - 107   5 47TH ST - SAN DIEGO, CA  - EDR Hist Auto
	I67 - LAUBMAYER B L - 365   K CHULA VISTA - SAN DIEGO, CA  - EDR Hist Auto
	H68 - SAN DIEGO CONVENTION CTR DEWAT - HARBOR DR & 8TH AVE - SAN DIEGO, CA 92112 - FINDS, WDS, ECHO
	H69 - FMR CAMPBELL SITE WTRSID REMED - 8TH & HARBOR DR - SAN DIEGO, CA 92101 - WDS
	H70 - FORMER CAMPBELL SHIPYARD SITE OFFSHORE UNDERWATER CAP - 8TH & HARBOR DR - SAN DIEGO, CA 92101 - ENF
	H71 - CONTINENTAL MARITIME OF S D - 8TH AVE AT HARBOR DR - SAN DIEGO, CA 92101 - RCRA-SQG
	H72 - THORNTON INVESTMENTS - 8TH AVE AT HARBOR DR DRYDOCK 2 - SAN DIEGO, CA 00000 - HAZNET
	H73 - MOSSEY INVESTMENTS LTD-M/V TIGRE DOR - 8TH AVE AT HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	H74 - LOCKHEED ENGIN & SCIENCES CO - 8TH AVE AND HARBOR DR - SAN DIEGO, CA 90000 - HAZNET
	H75 - PACIFIC TANK CLEANING SERVICES - 8TH AVE AT HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	H76 - COUNTY OF SAN DIEGO - HARBOR DR & 8TH AVE - SAN DIEGO, CA 92112 - HAZNET
	77   - PACIFIC GATEWAY HOTEL NT0456 - 335 W HARBOR DR - SAN DIEGO, CA 92101 - UST, San Diego Co. HMMD, SWEEPS UST
	H78 - PORT OF SD DISTRICT PROP - 8TH & HARBOR - SAN DIEGO, CA 92101 - SPILLS 90
	H79 - CAMPBELL S SHIPYARD - 8TH AVE AT HARBOR DR - SAN DIEGO, CA 92101 - SPILLS 90
	I80 - TM COBB - 447 K STREET 214 5TH AVE - SAN DIEGO, CA 92101 - HAZNET
	H81 - MTS - OLD TOWN LIGHT RAIL EXTENSION - NONE BENEATH GRAPE AND HAWTHORNE STREETS - SAN DIEGO, CA 92101 - SLIC
	G82 - HARBOR DRIVE VENTURE - 320 03RD AV - SAN DIEGO, CA 92101 - LUST, SAN DIEGO CO. SAM, San Diego Co. HMMD
	G83 - CHECKER CAB CO - 320 03RD AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	H84 - PORT DISTRICT MAINTENANCE - 825 HARBOR - SAN DEIGO, CA 92101 - HIST CORTESE
	G85 - PROPOSED CROWN BAY DEVELOPMENT - 317 3RD AVENUE - SAN DIEGO, CA 92101 - SLIC
	G86 - FMC LEASE SITE, FORMER / SAN - 320 - FULLERTON, CA 92632 - HIST CORTESE
	G87 - HARBOR DRIVE VENTURE - 320 3RD AVE - SAN DIEGO, CA 92101 - LUST, SWEEPS UST, HIST CORTESE
	G88 - HARBOR DRIVE VENTURE - 320 3RD AVE - SAN DIEGO, CA  - RGA LUST
	G89 - HARBOR DRIVE VENTURE - 320 3RD AVENUE - SAN DIEGO, CA  - RGA LUST
	J90 - SAN DIEGO BRIDGEWORKS - 224 5TH AVE - SAN DIEGO, CA 92101 - HAZNET
	J91 - SAN DIEGO BRIDGEWORKS, LLC - 224 05TH AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	K92 - CENTRE CITY DEVELOPMENT CORP. - 170-6TH STREET - SAN DIEGO, CA 92101 - HAZNET
	I93 - J P GARAGE - 316 K ST - SAN DIEGO, CA  - EDR Hist Auto
	L94 - MOUTH OF SWITZER CREEK - 0 WATER STREET - SAN DIEGO, CA 92101 - SLIC
	M95 - HARBOUR WAY AUTOMOTIVE - 170 HARBOUR WY - CONTRA COSTA, CA  - RGA LUST
	H96 - PORT DISTRICT MAINTENANCE - 825 E HARBOR DR - SAN DIEGO, CA  - RGA LUST
	H97 - 1X THE SAN DIEGO UNIFIED PORT DIST MAINT - 825 EAST HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	H98 - SD PORT DISTRICT MAINT DEPT - 825 E HARBOR DR - SAN DIEGO, CA  - RGA LUST
	H99 - SD PORT DISTRICT MAINT DEPT - 825 E HARBOR DR - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM, San Diego Co. HMMD, HIST UST
	H100 - PORT OF SAN DIEGO DIST MAINT FACIL - 825 E HARBOR DR - SAN DIEGO, CA 92101 - RCRA-SQG, LUST, HAZNET
	H101 - PORT OF SAN DIEGO DIST MAINT FACIL - 825 E HARBOR DR - SAN DIEGO, CA 92101 - FINDS, ECHO
	H102 - SAN DIEGO UNIFIED PORT DIST - 825 E HARBOR DR - SAN DIEGO, CA 92101 - LUST, SWEEPS UST
	I103 - HOFFMAN JOHNNY CHEVRON SERVICE - 328   3RD AVE - SAN DIEGO, CA  - EDR Hist Auto
	I104 - 350  K ST - SAN DIEGO, CA 92101 - EDR Hist Auto
	I105 - HARBOR CLUB HOA - 330 3RD AVE - SAN DIEGO, CA 92101 - HAZNET
	I106 - HARBOR CLUB HOA - 330 3RD AVE - SAN DIEGO, CA 92101 - HAZNET
	I107 - HARBOR CLUB INC - 330 3RD AVE - SAN DIEGO, CA 92101 - HAZNET
	I108 - JIM DAVIS CAR WASH - 230 FOURTH STREET - HUMBOLDT, CA  - RGA LUST
	I109 - CROWN BAY APTS - 4TH AV & K ST - SAN DIEGO, CA  - RGA LUST
	I110 - CROWN BAY - 4TH & K - SAN DIEGO, CA 92101 - ENVIROSTOR
	I111 - CROWN BAY APTS - 4TH AV & K ST - SAN DIEGO, CA  - RGA LUST
	I112 - ALEXANDER MOVING & STORAGE CORP - 401 K ST - SAN DIEGO, CA 92123 - HAZNET
	I113 - HILTON GASLAMP QUARTER - 401 K ST - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	J114 - HARD ROCK HOTEL - 207 5TH AVE - SAN DIEGO, CA 92101 - HAZNET
	J115 - HARD ROCK HOTEL - SAN DIEGO - 207 05TH AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	N116 - ROBERT D FARMER - 318 03RD ST - SAN DIEGO, CA 92118 - San Diego Co. HMMD
	I117 - SANSOINE TEXACO SERVICE - 340   3RD AVE - SAN DIEGO, CA  - EDR Hist Auto
	L118 - DOLE FRESH FRUIT CO. - 850 WATER ST - SAN DIEGO, CA 92101 - HAZNET
	J119 - 5TH ROCK LLC - 213 5TH AVE - SAN DIEGO, CA 92101 - HAZNET
	J120 - DREWERY W G - 213   5TH AVE - SAN DIEGO, CA  - EDR Hist Auto
	J121 - 5TH ROCK LLC - 203-215 5TH AVE - SAN DIEGO, CA 92101 - HAZNET
	J122 - CUSTOM FLOORS - 244   5TH AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	I123 - HOLLY CLEANERS - 345 3D AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	N124 - HARBOR CLUB - 200 HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	M125 - FUJI PHOTO FILM USA INC - 111 HARBOR WAY - SAN DIEGO, CA 92101 - HAZNET
	M126 - SAN DIEGO CONVENTION CENT - 111 HARBOR - SAN DIEGO, CA 92101 - HIST CORTESE
	K127 - HARD ROCK HOTEL - 208-228 6TH AVENUE AND K STREET - SAN DIEGO, CA 92101 - ENVIROSTOR
	K128 - CIMMARON TRUCKING - 621 L ST - SAN DIEGO, CA  - RGA LUST
	K129 - OMNI SAN DIEGO HOTEL - 675 L ST - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	K130 - 540 LA COSTA AVE - INCINITAS, CA  - ERNS
	J131 - HARD ROCK HOTEL - 208 06TH AV - SAN DIEGO, CA 92101 - LUST, SAN DIEGO CO. SAM, SLIC
	N132 - HAROLD S SERVICE - 359   3 ID AV - SAN DIEGO, CA  - EDR Hist Auto
	N133 - BURRI S GARAGE - 359 3D AVE - SAN DIEGO, CA  - EDR Hist Auto
	N134 - ART & HANK S GARAGE - 359   3RD AVE - SAN DIEGO, CA  - EDR Hist Auto
	M135 - NACDS PHARMACY MANAGED & TECHNOLOGY - 111 W HARBOR DR STE 2135 - SAN DIEGO, CA 92101 - HAZNET
	M136 - ASSOCIATED PRESS - 111 W HARBOR DR AREA P1 - SAN DIEGO, CA 92101 - HAZNET
	M137 - QUALEX INC - 111 W HARBOR DR BOOTH 805 - SAN DIEGO, CA 92101 - HAZNET
	M138 - AT&T WIRELESS SERVICES - 111 W HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	M139 - QUALEX - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M140 - A A A IMAGING BOOTH NO 2431 - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M141 - JEREMY JOHNSON - 111 W HARBOR DR - SAN DIEGO, CA 92010 - HAZNET, PEST LIC
	M142 - SAN DIEGO CONVENTION CENTER - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M143 - SAN DIEGO CONVENTION CENTER - 111 W HARBOR DR EAST BLDG - SAN DIEGO, CA 92101 - HAZNET
	M144 - FUJI PHOTO FILM USA INC - 111 W HARBOR DR BOOTH 2221 - SAN DIEGO, CA 92101 - HAZNET
	M145 - FUJI PHOTO FILM USA, INC - 111 W HARBOR DR, BOOTH 607 - SAN DIEGO, CA 92101 - HAZNET
	M146 - SAN DIEGO CONVENTION CTR - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M147 - PHOTO IMAGINING & DESIGN EXPO - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M148 - FUJI PHOTO FILM USA INC - 111 W HARBOR DR BOOTH 2919 - SAN DIEGO, CA 92101 - HAZNET
	M149 - SAN DIEGO CITY CONVENTION CENTER DEWATERING - 111 WEST HARBOR DRIVE - SAN DIEGO, CA 92101 - ENF
	M150 - SAN DIEGO CONVENTION CENTER - 111 WEST HARBOR DRIVE - SAN DIEGO, CA 92101 - RCRA-SQG, UST, WMUDS/SWAT, San Diego Co....
	M151 - SAN DIEGO CITY CONVENTION CENTER DEWATERING - 111 WEST HARBOR DRIVE - SAN DIEGO, CA 92101 - Cortese, HAZNET
	M152 - RON H HUNTJENS - 111 W. HARBOR DR. - SAN DIEGO, CA 92101 - PEST LIC
	M153 - DIGITAL PHOTO - 111 W HARBOR DR - SAN DIEGO, CA 92101 - HAZNET
	M154 - AT&T MOBILITY - SD0345 - 111 W HARBOR DR - SAN DIEGO, CA 92101 - FINDS, ECHO
	O155 - PORT OF SAN DIEGO - 900 GULL STREET - SAN DIEGO, CA 92101 - HAZNET
	I156 - 311  4TH AVE - SAN DIEGO, CA 92101 - EDR Hist Auto
	M157 - STATE BOARD - 111 FIRST - SAN DIEGO, CA 92101 - SPILLS 90
	J158 - 1X SAN DIEGO GAS/ELECTRIC - 501 K STREET - SAN DIEGO, CA 92101 - HAZNET
	I159 - STOOPS P T - 315   4TH AVE - SAN DIEGO, CA  - EDR Hist Auto
	I160 - TRILOGY REAL ESTATE MANAGEMENT - 315 4TH AVENUE - SAM DIEGO, CA 92101 - FTTS, HIST FTTS
	K161 - PECORARO INC - 289 6TH AVE - SAN DIEGO, CA 92101 - HAZNET
	K162 - CHEVRON # 9-5664 - 540 LA COSTA AV - SAN DIEGO, CA  - RGA LUST
	N163 - STAR CLEANERS - 369 3D AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	M164 - STARR INDUSTRIES INC - 183 S 1ST ST - SAN DIEGO, CA  - EDR Hist Cleaner
	M165 - 28 HARBOR DRIVE - SAN DIEGO, CA  - ERNS
	M166 - 191.1 FRESNO SUB, SOUTH OF CITY OF MADERA - UNINCORPORATED COUNTY AREA, CA  - CHMIRS
	M167 - HARBOR DRIVE VENTURE - 100 W HARBOR DR - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	N168 - COTTAGE DRAPERY SHOP - 373   3RD AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	M169 - 122 1ST AVE - SAN DIEGO, CA 92101 - CHMIRS
	P170 - MTDB LEASEHOLD - 93 08TH AV - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM, SLIC, San Diego Co. HMMD
	N171 - BLUE RIBBON CLEANERS - 378   3RD AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	K172 - MATTAR ELIAS L - 666   L 16TH - SAN DIEGO, CA  - EDR Hist Auto
	M173 - WESTERN HAT WORKS - 301   E 1ST ST - SAN DIEGO, CA  - EDR Hist Cleaner
	J174 - FIFTH AVE CONDOS-TRELLIS PROJ - 5TH AVE & K ST. - SAN DIEGO, CA 92101 - ENF, WDS
	J175 - HARD ROCK HOTEL SAN DIEGO - 5TH AVENUE AND K STREET - SAN DIEGO, CA 92101 - WDS
	P176 - CITY OF SAN DIEGO - 800 HARBOR DR - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM, SLIC, San Diego Co. HMMD
	K177 - GLOBAL CROSSING - 770 L ST - SAN DIEGO, CA 92104 - HAZNET
	Q178 - COST PLUS INC #36 - 372 4TH AVE - SAN DIEGO, CA 92101 - SLIC, HAZNET
	M179 - 3048 AND A 1/2 J STREET - SAN DIEGO, CA 92113 - CHMIRS
	M180 - DIAMOND VIEW TOWER - 0 J ST - SAN DIEGO, CA  - RGA LUST
	M181 - DIAMOND VIEW TOWER - 0 J ST - SAN DIEGO, CA 92101 - SAN DIEGO CO. SAM
	N182 - CAL ASIA DEVELOPMENT - 391 3RD ST E - CONTRA COSTA, CA  - RGA LUST
	R183 - CONCORD COMMERCE CENTER - 110 SECOND AVENUE, SO - CONTRA COSTA, CA  - RGA LUST
	R184 - CHULA VISTA DISTRICT GARAGE - 84 E J ST - SAN DIEGO, CA  - RGA LUST
	R185 - FIRE STATION #2 - 80 E J ST - SAN DIEGO, CA  - RGA LUST
	S186 - WESTERN BAY - 208 -7TH ST - SAN DIEGO, CA 92101 - HAZNET
	N187 - TAYLOR S ROY UNION SERVICE - 399 3D AVE - SAN DIEGO, CA  - EDR Hist Auto
	M188 - B - 6   J SELF SERVICE LAUNDRY 2569 UNIVERSITY AV - SAN DIEGO, CA  - EDR Hist Cleaner
	S189 - NORTHWOOD CHEVROLET - 212 SEVENTH STREET - HUMBOLDT, CA  - RGA LUST
	N190 - SCHAUER PAUL CHEVRON STATION - 401 3D AVE - SAN DIEGO, CA  - EDR Hist Auto
	M191 - PDS ENGINEERING - 420 01ST AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	N192 - HELENE BILLMIRE - 404 03RD AV - SAN DIEGO, CA 92101 - LUST, SAN DIEGO CO. SAM, San Diego Co. HMMD
	Q193 - 345 J ST. - SAN DIEGO, CA  - CHMIRS
	P194 - CUSTOM SPORT CLASSIC - 128 08TH AV - SAN DIEGO, CA 92101 - San Diego Co. HMMD
	O195 - JANKOVICH & SONS, INC - 920 GULL ST - SAN DIEGO, CA 92101 - San Diego Co. HMMD, ENF
	O196 - 920 GULL ST - SAN DIEGO, CA 92101 - ERNS
	O197 - CITY OF SAN DIEGO WATER DEPT - 920 GULL ST - SAN DIEGO, CA 92101 - HAZNET
	O198 - 920 GULL ST 10TH AVE TERMINAL - SAN DIEGO, CA 92101 - ERNS
	O199 - 10TH AVENUE MARINE TERMINAL - 920 GULL ST - SAN DIEGO, CA 92101 - UST
	200   - CONTINENTAL MARITIME OF SAN DIEGO - 910 HARBOR DR - SAN DIEGO, CA 92101 - FINDS, ECHO
	N201 - CHULA VISTA MAYTAG LAUNDRY - 413 3D AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	N202 - CENTER CITY DEVELOPMENT - 404 3RD AVENUE - SAN DIEGO, CA  - RGA LUST
	N203 - CENTER CITY DEVELOPMENT - 404 3RD AVE - SAN DIEGO, CA  - RGA LUST
	N204 - CENTER CITY DEVELOPMENT - 404 3RD - SAN DIEGO, CA 92101 - LUST, SWEEPS UST, HIST CORTESE
	205   - PDS ENGINEERING - 420 1ST AVE - SAN DIEGO, CA 92101 - SWEEPS UST
	N206 - BRALEY DRY CLEANERS OF CHULA VISTA - 415 3D AVE - SAN DIEGO, CA  - EDR Hist Cleaner
	Q207 - PACIFIC TERRACE DEVELOPMENT LLC - 304 J ST - SAN DIEGO, CA 92101 - HAZNET
	Q208 - FISCHER PARCEL - 304 J STREET - SAN DIEGO, CA 92101 - ENVIROSTOR, SAN DIEGO CO. SAM, SLIC, San Diego Co. HMMD
	Q209 - NEIL SENTRIA PROPERTY - 304 J ST - SAN DIEGO, CA  - RGA LUST
	Q210 - FISCHER PARCEL - 304 J ST - SAN DIEGO, CA  - RGA LUST
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