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U.S. Department Western-Pacific Region San Francisco Airports District Office
of Transportation Airports Division 1000 Marina Boulevard, Suite 220

Federal Aviation Brisbane, CA 94005-1853

Administration

February 28, 2012
Mr. Andy Raabe
U.S. Fish and Wildlife Service
2800 Cottage Way, Room W-2605
Sacramento, California 95825-1846

Subject: Biological Assessment and Initiation of Formal Endangered Species Act, Section
7, Consultation, for Proposed Runway Safety Area Improvements at Oakland International
Airport, City of Oakland, Alameda County, California.

Dear Mr. Raabe:

The Port of Oakland (Port), the airport sponsor for the Oakland International Airport (OAK),
is proposing to implement a series of Runway Safety Area (RSA) improvements at OAK.
RSAs are areas at the ends and sides of airport runways designed and maintained to enhance
safety in the event that an aircraft undershoots, overruns, or veers off the runway, and to
provide greater accessibility for firefighting and rescue equipment during such incidents.
The Transportation, Treasury, Housing, and Urban Developments The Judiciary, The
District of Columbia, and Independent Agencies Appropriations Act 2006 (Public Law 109-
115), requires completion of RSA improvements by airports in the United States that hold a
certificate issued by the Federal Aviation Administration (FAA) under Title 49 of the United
States Code, Section 44706 (commercial air service certificate) to meet FAA design
standards for RSAs required by Title 14, Code of Federal Regulations, Part 139 by
December 31, 2015.

The FAA has previously discussed this project with the U.S. Fish and Wildlife Service
(USFWS) as described in Section 1.1 of the enclosed Biological Assessment (BA). The Port
of Oakland and its consultant URS Corporation prepared the BA for this proj ect for FAA
review. The FAA has independently reviewed this BA and agrees with its conclusions and
is now submitting the BA to initiate formal consultation for the project under the
Endangered Species Act, Section 7.

The FAA’s Federal actions regarding this project include:

• Federal environniental approval necessary to proceed with processing of a request
for Federal funding for those development items qualifying under the Airport and
Airway Improvement Act as amended;

• Unconditional Federal approval of the Airport Layout Plan (ALP) to depict the
proposed improvements pursuant to 49 U.S.C. 40103 (b) and 47107 (a)(16); and

• Development of air traffic control and airspace management procedures designed to
affect the safe and efficient movement of air traffic to and from the proposed
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runway development. Such actions Would include, but are not limited to,. the
establishment or modification of flight procedures and the installation andJor
relocation of Navigational Aids (NAVAIDs) associated with the proposed runway
and taxiway extension.

As discussed in the BA, the USFWS considers the proposed project site to be potential
dispersal habitat and foraging (but not nesting) habitat for the Cahforma Clapper Rail (CCR)
and potential habitat for the Salt Marsh Harvest Mouse (SMUM) although the actual
occunene of these species on OAK as highly improbable and has not been documented
The BA concludes that the proposed project may adversely affect the CCR, and is not likely
to adversely affect the SMHM.

The potential impacts of the proposed project on the California Least Tern and Western
Srio Plover are also addressed iii the BA. The BA concludes that the proposed project
wou!d have no eftct on those species.

In addition, since part olihe RSA project work occurs on a pile arid trestle aircraft lighting
structure that extends oer a portion ol’ San Francisco Bay. se eral tish species under the
coitnizance of the National Marine Fisheries Service are addressed in this BA. The FAA
will pro.idc a copy oithis BA to the National Marine Fisheries Service for their
information. No I’SA. Section 7, consultation with the National Marine Fisheries Service is
anticipated as the FAA has not identified any effects of the RSA project on listed fish
species.

A detailed discussion of the effects of the proposed project on listed spccics. and proposed
avoid. minimiiation. best management practices, and mitigation measures are included in
the BA. I have also enclosed a compact disk that has the BA in MS Word and PEW file
tbrmats br vour coimcnicnce.

The Port is alsn preparing an En ironmental Assessment (FA) tbr this proposed project for
consideration l, the FAA. The LA vill address all wetland losses, whether or not those
losses tre considered to result in impacts to thredtened or endangered species. The FAA
atincipaLes the public review period for the Drat LA will start in Spring 2012. This BA will
be included as an Appendix to the Draft EA and von wiLl receive a copy of’ the entire EA fbr
your re jew and possible comment concurrent ith its release for public connnent.

As the Port cannot proceed v. itli this pruiect wnhout FAA approval, the Port meets the
definition of an applicant br this firmal consultation in accordance with 50 Code of Federal
Regulations Part 402. Inlerageizci ( ‘noperauion Endangered Species Act Of I 973, .4.s

AmeF?cIcS Section 402.02. In accordance with 50 CFR Part 402.14 (e). Endangered Species
Act. Section 7 consultations extend ftr a period of9O days. and consultations inolving an
applicant cannot he extended for more than 60 days beond that consultation period without
the consent of the applicant. In accordance .ith 50 CFR 402.14 ce). 45 days is the standard
time period after corcluding formal consultation within which the ‘Sl:V S is to deliver a
biological opinion to the Federal agency and the applicant.. For this project the total 135
da Time period pros ided to the I ISFWS to conduct ibmial consultation and write a
biological opinion would end on approximately July 13. 201 2.
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I will be contacting you to arrange a mutually agreeable time for the USFWS, the FAA, and
the Port to continue discussions regarding this consultation. If you have questions regarding
this letter I can be reach at telephone at 650-827-7612. Please note my office has recently
relocated and this is a new telephone number and there is a new address on our letterhead.

Sincerely,

original signed by

Douglas R. Pomeroy
Environmental Protection Specialist

Enclosure

cc: Greg Martinelli, California Department of Fish and Game, Bay — Delta Region, 7329
Silverado Trail, Napa, CA 94558 (w/enclosure)

Dick Butler, National Marine Fisheries Service, 777 Sonoma Avenue — Room 325, Santa
Rosa, CA 95404-473 1 (w/o enclosure)

Diane Heinze, Port of Oakland, 530 Water Street, Oakland, CA 94607 (w/o enclosure)
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U.S. Department Western-Paofic Regon San Francisco Airports District Office
of Transportation Airports Division 1000 Marina BouTevard, Suite 220
FederaJ Aviation Brisbane, CA 94005-1853

Administration

March 1,2012
Mr. Andy Raabe
U.S. Fish and Wildlife Service
2800 Cottage Way, Room W-2605
Sacramento, California 95825-. 1846

Subject: Biological Assessment and Initiation of Formal Endangered Species Act. Section
7, Consultation, for Proposed Runway Safety Area improvetnents at Oakland International
Airpori. City of Oakland, Alameda County, California.

Dear Mr. Raabe:

(in February 2. 2() 12. the federal Aviation Administration (FAA) transmitted a Biological
Assessment and request for mnialioii ol formal i:ridangered Species Act. Section 7,
(‘onsuliation. to you tbr (he Proposed Runway Saicty Area Improvements at Oakland
International Airport. City of oakland. Alameda County. Caliibrnia. It is has come to our
attention that there was an inadvertent discrepancy between the cover letter transmitting the
Biological Assessment and the Biological Assessment itselt The cover letter states that the
FAA has concluded that the proposed project would have no effect on the California Least
Tern and the Western Snowy Plover, while the Biological Assessment concludes that the
pro;,osed project is unlikely to have an adverse effect on those species. The FAA concurs
with the statement in the Biological Assessment that the proposed project is unlikely to have
an adverse effect on the Calitbrnia Least [erm and the Western Snowy Plover, and the
statement of no effect in the February 28. 20 12 cover letter was art inadvertent error.

I will be contacting you to arrange a mutually agreeable time for the USFWS, the FAA, and
the Port to comirlue discussions regarding this consultation. If you have questions regarding
rhis letter I can be reach at telephone at 65O-27—76l 2. Please note my office has recently
relocated and this is a new telephone number and there is a new address on our letterhead.

Sincerely.

original signed by

Douglas R. Porneroy
Environmental Próteetiôn Specialist

cc: Greg Martinelli, California Department, of Fish and Game, Bay — Delta Region, 7329
Silverado Trail, Napa, CA. 94558

Dick Butler National Marine Fisheries Service, 777 Sonoma Avenue * Room 325, Santa
Rosa, CA 95404-4731
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U.S. Department Western-Pacific Region San Francisco Airports District Office
of Transportation Airports Division 1003 Marina Boulevard, Suite 220

Federal Aviation Brisbane, CA 94005-1 853

Administration

February 28, 2012
Mr. Dick Butler
Santa Rosa Office Supervisor
National Marine Fisheries Service
777 Sonoma Avenue, Room 325
Santa Rosa, California 95404-473 1

Subject: Biological Assessment, No Effect Determination, and Request for Concurrence
Provided for Your Information for the Proposed Runway Safety Area Improvements at
Oakland International Airport, City of Oakland, Alameda County, California.

Dear Mr. Butler:

The Port of Oakland (Port), the airport sponsor for the Oakland International Airport (OAK),
is proposing to implement a series of Runway Safety Area (RSA) improvements at OAK.
RSAs are areas at the ends and sides of airport runways designed and maintained to enhance
safety in the event that an aircraft undershoots, overruns, or veers off the runway, and to
provide greater accessibility for firefighting and rescue equipment during such incidents.
The Transportation, Treasury, Housing, and Urban Development, The Judiciary, The
District ofColumbia, and Independent Agencies Appropriations Act, 2006 (Public Law 109-
115), requires completion of RSA improvements by airports in the United States that hold a
certificate issued by the Federal Aviation Administration (FAA) under Title 49 of the United
States Code, Section 44706 (commercial air service certificate) to meet FAA design
standards for RSAs required by Title 14, Code of Federal Regulations, Part 139 by
December 31, 2015.

The FAA has previously discussed this project with Korie Schaffer of your office as
described in Section 1.1 of the enclosed Biological Assessment (BA). The Port of Oakland
and its consultant URS Corporation prepared the BA for this project for FAA review. The
FAA has independently reviewed this BA and agrees with its conclusions.

A variety of RSA improvements will occur on OAK, which is separated from San Francisco
Bay by levees. None of the RSA improvements will occur in San Francisco Bay. As part of
the RSA project work occurs on a pile and trestle aircraft lighting structure that extends over
a portion of San Francisco Bay, several listed fish species under the cognizance of the
National Marine Fisheries Service are addressed in this BA. The BA has determined and the
FAA has concurred that the proposed project will have no effect on listed fish species under
the cognizance of the National Marine Fisheries Service (NMFS). The BA also concludes
that there will be no effect on Essential Fish Habitat in accordance with the Magnuson
Stevens Fisheries Conservation and Management Act. The FAA is providing a copy of this
BA to you for your information.
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While no ESA, Section 7, consultation or concurrence letter from the National Marine
Fisheries Service is required for a no effect determination by the FAA, the FAA would
appreciate a concurrence letter from the Service that the proposed project will have no effect
on listed fish species under your cognizance and no effect on Essential Fish Habitat.

The Port is also preparing an Environmental Assessment (EA) for this proposed project for
consideration by the FAA. The EA will address all wetland losses, whether or not those
losses are considered to result in impacts to threatened or endangered species. The FAA
anticipates the public review period for the Draft EA will start in spring 2012. This BA will
be included as an Appendix to the Draft EA and you will receive a copy of the entire EA for
your review and possible comment concurrent with its release for public comment.

If you have questions regarding this letter I can be reach at telephone at 650-827-7612.
Please note my office has recently relocated and this is a new telephone number and there is
a new address on our letterhead.

Sincerely,

original signed by

Douglas R. Pomeroy
Environmental Protection Specialist

Enclosure

cc: Greg Martinelli, California Department of Fish and Game, Bay — Delta Region, 7329
Silverado Trail, Napa, CA 94558 (w/o enclosure)

Andy Raabe, U.S. Fish and Wildlife Service, 2800 Cottage Way, Room W-2605,
Sacramento, California 95825-1846 (w/o enclosure)

Diane Heinze, Port of Oakland, 530 Water Street, Oakland, CA 94607 (w/o enclosure)
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EXECUTIVE SUMMARY 

The Port of Oakland (Port), owner and operator of the 2,600-acre Oakland International Airport (OAK or 
Airport), proposes to construct improvements to the Runway Safety Areas (RSA) for each of its four 
runways (RSA Improvement Project).  This effort is being undertaken by the Port in response to the 
requirements of The Transportation, Treasury, Housing and Urban Development, the Judiciary, the 
District of Columbia, and Independent Agencies Appropriations Act, 2006 (Public Law [PL] 109-115), 
November 30, 2005.  PL 109-115 requires completion of RSA improvements by Airport sponsors, such 
as OAK, who hold a certificate under Title 14, Code of Federal Regulations (CFR), Part 139, to meet 
Federal Aviation Administration (FAA) design standards by December 31, 2015. 

This Biological Assessment (BA) has been prepared to evaluate potential effects of the RSA 
Improvement Project (Proposed Action or Project) on species that are listed as endangered or threatened, 
or proposed for listing as endangered or threatened, under Section 7 of the federal Endangered Species 
Act (ESA) (16 USC 1536), which are regulated by the U.S. Fish and Wildlife Service (USFWS) and the 
National Marine Fisheries Service (NMFS). 

The Proposed Action includes conservation measures that the Port will implement to avoid and/or 
minimize potential adverse effects to federally listed species and/or their habitat.  The proposed 
conservation measures include on-site avoidance and minimization measures and off-site mitigation 
options for any unavoidable effects on federally listed species. 

ACTION AREA 

As defined by the ESA (50 CFR Part 402.2), the Action Area includes the limits of direct and indirect 
effects of the Proposed Action on federally listed species.  The Action Area encompasses three major 
categories of project activities: 

 Permanent ground-disturbing construction activities, including grading and placement of fill 
(direct effect). 

 Temporary ground-disturbing activities required during construction that would not permanently 
remove habitat (direct effect). 

 Temporary noise, visual, and human disturbances to listed species present or attempting to use 
habitat during construction (indirect effect). 

The Action Area defines the boundaries for the temporary and permanent effects evaluation. 

Based on published technical studies and database searches, the following federally listed species 
regulated by the USFWS have the potential to occur in the Action Area: 

 California clapper rail (Rallus longirostris obsoletus); 
 Western snowy plover (Charadrius alexandrius nivosus); 
 California least tern (Sternula antillarum browni); and 
 Salt marsh harvest mouse (Reithrodontomys raviventris). 
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The salt marsh harvest mouse (Reithrodontomys raviventris) may occur in the vicinity of the Airport, but 
is likely absent from the Action Area due to the lack of connectivity with other occupied habitats, the 
relatively recent artificial origins of the wetland habitats at the Airport, the lack of known records of this 
species at OAK, and the negative finding results from surveys at OAK over multiple years.  However, this 
BA provides further analysis of the salt marsh harvest mouse based on discussions with USFWS and the 
California Department of Fish and Game (CDFG) and references to OAK in the Draft Recovery Plan for 
the Tidal Marsh Ecosystems of Northern and Central California1. 

Two species regulated by NMFS, the green sturgeon Southern Distinct Population Segment (DPS) 
(Acipenser medirostris) and Central California Coast steelhead Evolutionary Significant Unit (ESU2) 
(Oncorhynchus mykiss irideus), may be present in the San Francisco Bay.  Designated critical habitat for 
these species includes San Francisco Bay.  Potential for indirect effects to these federally listed species 
have been conservatively included in this BA.  The Action Area includes that portion of San Francisco 
Bay that is immediately below the existing pile and trestle structure that supports the Runway 29 
Instrument Landing System (ILS) and Approach Lighting System with Sequenced Flashing Configuration 
2 (ALSF-2).  Some of these lights will need to be moved to be correctly placed in relation to the relocated 
threshold of Runway 29.  However, this work can all be done from the existing pile and trestle system and 
requires no fill or discharge into San Francisco Bay. 

CONSERVATION MEASURES 

The Port will implement conservation measures to avoid, minimize, and mitigate for potential adverse 
effects to federally listed species in the Action Area.  These measures include general best management 
practices (BMPs) and additional species-specific measures, including surveys, seasonal 
restrictions/construction buffer zones, if applicable, and off-site mitigation for permanent effects to 
potential dispersal and marginal foraging habitat for the California clapper rail and potentially suitable 
habitat for the salt marsh harvest mouse.  The conservation measures are summarized by species in 
Table ES-1. 

EFFECTS TO FEDERALLY LISTED SPECIES 

The California clapper rail, western snowy plover, California least tern, and salt marsh harvest mouse 
have the potential to occur in the Action Area based on the presence of suitable habitat types. 

 The Proposed Action would permanently remove 7.03 acres and temporarily disturb 0.74 acre of 
non-tidal wetlands that may provide marginal foraging habitat for dispersing California clapper 
rail.  The affected habitat consists of open water and low growing vegetation that is unsuitable to 
support breeding California clapper rails. 

                                                 
1  USFWS (U.S. Fish and Wildlife Service), 2010.  Draft Recovery Plan for Tidal Marsh Ecosystems of Northern 

and Central California.  Sacramento, California.  xviii + 636 pp. 
2  The Federal Register (50 CFR Part 226) uses the term “Central California Coast steelhead Evolutionary 

Significant Unit ” but the 2010 NMFS letter to FAA uses the term “Central California Coast steelhead Distinct 
Population Segment (Appendix A).  This Biological Assessment uses the term Evolutionary Significant Unit. 
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Table ES-1 
Summary of Direct Effects to Federally Listed Species Habitat and Proposed Conservation Measures 

 Oakland Airport Effects Conservation Measures 

Federally 
Listed Species 

Habitat Type in 
Action Area 

Permanent Temporary

Notes 
Avoidance and Minimization 

Measures Off-site Mitigation (acres) (acres) 

California 
Clapper Rail 

Potential dispersal 
and marginal 
foraging habitat in 
non-tidal wetlands 

7.03 0.74 California clapper rail has not 
been observed in the Action 
Area  

Standard BMPs1, Contractor 
Awareness training 

Option 1 – Creation or enhancement of 
high tide vegetation refugia.  This may 
include vegetation management, floating 
islands, or predator management. 

Option 2 – Creation of high quality habitat 
at the approved wetlands mitigation site. 

Salt Marsh 
Harvest Mouse 

Dense pickleweed 
vegetation in 
seasonal and non-
tidal wetlands  

4.50³ 0.38⁴ Six trapping survey efforts at 
the Airport from 1985 to 2001 
have resulted in negative 
findings, suggesting absence 
of this species in the Action 
Area. 

Standard BMPs1, Contractor 
Awareness training, use of hand-
operated equipment for removal of 
vegetation, and installing exclusion 
fencing. 

Same options as above. 

Western 
Snowy Plover 

Potential nesting in 
sand area 

0 <0.002 Have not been observed 
nesting since 1996. 

Breeding season and preconstruction 
surveys will be conducted to determine 
if construction can occur during the 
breeding season. 
If nests are found, then either:  1) 
construction will occur in the non-
breeding season, or 2) no work will be 
performed within buffer zones until the 
chicks have fledged or they are no 
longer using the sand area. 

N/A2

California 
Least Tern 

Potential nesting in 
sand area 

0 <0.002 Have not been observed 
nesting since 1992. 

N/A2

Central 
California 
Coast 
Steelhead ESU 
Green Sturgeon 
Southern DPS 
Essential Fish 
Habitat  

San Francisco Bay 0 0 The Proposed Action does not 
include work in, or discharge 
to, San Francisco Bay. 

Stormwater control BMPs N/A2

Notes: 1) BMPs - Best Management Practices; 2) N/A - Not Applicable; 3) Of the 4.50 acres of permanent effects to salt marsh harvest mouse habitat only 0.23 acre of permanent impacts occur 
outside of the affected California clapper rail habitat; 4) Of the 0.38 acre of temporary effects to salt marsh harvest mouse habitat only 0.15 acre of temporary effects occur outside of the affected 
California clapper rail habitat. 
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 The Proposed Action would permanently remove 4.50 acres and temporarily disturb 0.38 acre of 
non-tidal and seasonal wetlands that contain pickleweed stands of sufficient size and vertical 
structure to be considered potentially suitable for the salt marsh harvest mouse.  Of these, only 
0.23 acres of permanent impacts, and 0.15 acres of temporary impacts occur outside of the 
affected California clapper rail habitat.  Although the likelihood of salt marsh harvest mouse 
presence in the Action Area is very low, the Port will implement conservation measures to avoid 
mortality of the species during construction. 

 Project construction could result in temporary indirect effects to California clapper rails that are 
potentially present in non-tidal wetlands.  These temporary indirect effects could consist of 
harassment due to noise or visual disturbances.  Project construction would also temporarily 
disturb habitats that are potentially suitable for salt marsh harvest mouse; however, the potential 
effects are discountable based on the low potential for this species to occur in the Action Area 
and implementation of the proposed conservation measures.  Noise and visual disturbance during 
project construction could also result in similar temporary indirect effects to western snowy 
plover and California least tern, if these species are present in the sand area of the South Field. 

The Proposed Action would not result in cumulative effects to the California clapper rail, western snowy 
plover, the California least tern, or salt marsh harvest mouse, and/or their habitats, because there are no 
future state or private projects planned to occur in the Action Area. 

The effects to federally listed species habitat are also summarized in Table ES-1. 

RECOVERY UNITS AND DESIGNATED CRITICAL HABITAT 

OAK has been identified by USFWS to occur in Recovery Units for the California clapper rail, western 
snowy plover, California least tern, and salt marsh harvest mouse.  The Recovery Units, population 
recovery, and habitat restoration goals are identified in each species’ Recovery Plan.  Additional detail for 
each species is provided in the species accounts.  No designated critical habitat has been identified for any 
of these four species. 

Critical habitat for the Central California Coast steelhead ESU and the green sturgeon southern Distinct 
Population Segment (DPS) has been designated by NMFS to include San Francisco Bay and the Pacific 
Ocean.  The Action Area includes that portion of San Francisco Bay that is immediately below the 
existing pile and trestle structure that supports the Runway 29 ILS and ALSF-2.  Some of these lights will 
need to be moved to be correctly placed in relation to the relocated threshold of Runway 29.  However, 
this work will all be done from the existing pile and trestle system and requires no fill or discharge into 
San Francisco Bay. 

In addition, OAK is adjacent to an area that has been identified as essential fish habitat (EFH) under the 
Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA) for the following fish species 
managed under three Fishery Management Plans (FMP):  Pacific groundfish, coastal pelagic, and Pacific 
coast salmon.  However, the Proposed Action will not include work or placement of fill in the San 
Francisco Bay; therefore, EFH will not be affected. 
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DETERMINATION 

The Proposed Action is likely to adversely affect the California clapper rail, and is not likely to adversely 
affect the western snowy plover, California least tern, or salt marsh harvest mouse.  This conclusion is 
based on an assessment of on-site habitats, implementation of the described avoidance and minimization 
measures, and proposed off-site mitigation for the permanent removal of potential California clapper rail 
dispersal and marginal foraging habitat.  In addition, the Proposed Action would not affect the Central 
California Coast steelhead ESU, green sturgeon Southern DPS, or EFH.  A summary of ESA and EFH 
determinations is presented in Table ES-2 below. 

Table ES-2 
Summary of ESA and EFH Determinations 

Federally Listed Species No Effect 
Not Likely to 

Adversely Affect 
Likely to Adversely 

Affect 

California Clapper Rail   X 

Western Snowy Plover  X  

California Least Tern  X  

Salt Marsh Harvest Mouse  X  

Central California Coast Steelhead ESU X   

Green Sturgeon Southern DPS X   

Coastal Pelagics FMP X   

Pacific Groundfish FMP X   

Pacific Coast Salmon FMP X   
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 CHAPTER 1.0
INTRODUCTION 

The Port of Oakland (Port) owns and operates Oakland International Airport (OAK or Airport).  OAK is a 
medium hub airport, and the Port holds a certificate under Title 14, Code of Federal Regulations (CFR) 
Part 139.  OAK accommodates both commercial service aircraft and general aviation operations.  OAK 
provides airfield, terminal, and support facilities for commercial flights, air charter/taxi operations, air 
cargo, military, and general aviation operations.  The location of OAK is shown on Figure 1-1, and the 
layout of the Airport is shown on Figure 1-2.  OAK is a critical component of the transportation network 
serving the San Francisco Bay Area, California, and the National Airspace System.  The Bay Area relies 
on aviation as a major means of travel and for the shipment of goods.  In 2010, approximately 9.5 million 
passengers and 510,963 metric tons of air cargo, including freight and mail, were transported through the 
Airport (OAK, 2011). 

The Port proposes to construct various improvements to the Runway Safety Areas (RSA) for each of its 
four runways at the Airport (Figure 1-2), as required by federal mandate.  Specifically, the Proposed 
Action is being undertaken by the Port in response to the requirements of The Transportation Treasury, 
Housing and Urban Development, the Judiciary, the District of Columbia, and Independent Agencies 
Appropriations Act, 2006 (Public Law [PL] 109-115), November 30, 2005.  PL 109-115 requires 
completion of RSA improvements by airport sponsors that hold a certificate under Title 14, CFR, 
Part 139, (i.e., airports with scheduled commercial service) to comply with Federal Aviation 
Administration (FAA) design standards by December 31, 2015. 

The Port has prepared this Biological Assessment (BA) to facilitate the FAA consultation with the 
U.S. Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) under 
Section 7 of the Endangered Species Act (ESA) of 1973 (16 United States Code [USC] §§ 1531-1544 
[2008]).  This BA will also support the Section 7 compliance for the U.S. Army Corps of Engineers 
(USACE) Individual Permit under Section 404 of the federal Clean Water Act.  This BA evaluates the 
potential effects of the Proposed Action on species that are listed, or proposed to be listed, as endangered 
or threatened under the ESA, and regulated by the USFWS and NMFS.  Potential effects on federally 
listed species are evaluated in accordance with the legal requirements set forth under Section 7 of the 
ESA (16 USC 1536; 50 CFR 402 et seq.). 

1.1 HISTORY OF CONSULTATION 

As part of the consultation process, the FAA and the Port have met with the USFWS and NMFS on 
several occasions to discuss the Proposed Action; potential effects; and avoidance, minimization and 
mitigation measures that could be included as part of the Proposed Action.  The following chronology 
provides a brief history of discussions with USFWS and NMFS. 

 February 2, 2010:  Meeting with Douglas Pomeroy of FAA, Diane Heinze of the Port of Oakland, 
and Jim Browning of USFWS.  At this meeting, USFWS suggested that OAK should address 
potential effects to the occasional juvenile California clapper rail, western snowy plover, 
California least tern, and salt marsh harvest mouse. 
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 January 20, 2011:  Meeting with Douglas Pomeroy of FAA, Diane Heinze of the Port of Oakland, 
and Andrew Raabe and Ryan Olah of USFWS. 

 February 8, 2011:  Meeting with Douglas Pomeroy of FAA, Diane Heinze of the Port of Oakland, 
Greg Martinelli and Suzanne Gilmore of CDFG, and Lael A. Will and Korie Schaeffer of NMFS. 

 May 11, 2011:  Meeting with Douglas Pomeroy of FAA, Diane Heinze of the Port of Oakland, 
Andrew Raabe of USFWS, Melissa Sciani of U.S. Environmental Protection Agency (USEPA), 
Brian Wines of the Regional Water Quality Control Board (RWQCB), and Katherina Galacatos of 
USACE.  Following the meeting, a field visit was conducted with Andrew Raabe and Brian Wines. 

 September 8, 2011:  Meeting with Bruce Wolfe of RWQCB, Jane Hicks of USACE, Melissa 
Sciani and Alexis Strauss of USEPA, Ryan Olah of USFWS (via telephone), Will Travis of 
BCDC, and Diane Heinze of the Port of Oakland to discuss proposed off-site mitigation options. 

 September 29, 2011:  Meeting with Douglas Pomeroy of FAA, Diane Heinze of the Port of 
Oakland, and Andrew Raabe of USFWS to discuss proposed off-site mitigation options. 

 December 6, 2011:  Off-site meeting with Douglas Pomeroy of FAA, Diane Heinze of the Port of 
Oakland, Katherina Galacatos of USACE, Brian Wines and Shin-Roei Lee of RWQCB, and Andrew 
Raabe of USFWS to look at potential mitigation sites near San Pablo Bay and San Francisco Bay. 

 December 12, 2011:  Meeting with Douglas Pomeroy of FAA, Diane Heinze of the Port of 
Oakland, Suzanne Gilmore of CDFG (via telephone), and Andrew Raabe and Ryan Olah of 
USFWS to review the Draft Biological Assessment for the Proposed Action. 

1.2 AIRPORT AND VICINITY 

The Airport, located in Alameda County, is situated approximately 2 miles west of Interstate 880 in the 
City of Oakland, California, and is adjacent to the San Francisco Bay.  The western portion of the Airport 
is bordered by San Francisco Bay, and the remaining areas are surrounded by urban development, a 
landfill, and golf courses. 

The Airport occupies approximately 2,600 acres, and includes approximately 518 acres of wetlands and 
waters of the U.S. under jurisdiction of the USACE (Jurisdictional Delineation, March 2011).  OAK is a 
primary commercial service airport with four runways:  three runways at the North Field (Runway 9R-
27L, Runway 9L-27R, and Runway 15-33), and one runway at the South Field (Runway 11-29).  
Table 1-1 summarizes the length and dates of construction for each of the runways.  The North Field 
Airport was created in the 1920s by filling of the San Francisco Bay margin.  The South Field Airport 
was created in the 1950s by construction of a perimeter dike surrounding 1,400 acres of San Francisco 
Bay.  Dredged material from San Francisco Bay was used to fill the landside area within the dike. 

1.3 PURPOSE AND NEED OF THE PROJECT 

Many airports in the United States were built before the current FAA design standards for RSAs were 
adopted in the late 1980s.  Achieving the required RSAs can therefore be challenging due to such  
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Table 1-1 
Summary of OAK Runway Lengths and Construction Dates 

Runway 
Length 
(feet) Year Constructed 

15-33 3,372 1934 

9L-27R 5,454 1927 

9R-27L 6,212 1944-1945 

11-29 10,000 1958-1962 

obstacles as water bodies, highways, or populated areas.  In the late 1990s and early 2000s, a series of 
aircraft accidents resulted in the loss of human life, and highlighted the need for airports to comply with 
RSA standards.  These accidents led to the passage of PL 109-115, which states that “not later than 
December 31, 2015, the owner or operator of an airport certificated under 49 USC 44706 shall improve 
the airport’s RSAs to comply with the FAA design standards required by 14 CFR Part 139” (PL 109-115, 
November 30, 2005 [119 Statute 2401]). 

The purpose and need for the improvements to RSAs at OAK are to provide RSAs that meet FAA design 
standards consistent with FAA Advisory Circular (AC) 150/5300-13, Airport Design, or enhance the 
safety of the RSA to the extent practicable, in accordance with FAA Orders 5200.8, RSA Project, and 
5200.9, Financial Feasibility and Equivalency of RSA Improvements and Engineered Materials Arresting 
System (EMAS).  RSAs are defined and standard RSA dimensional requirements are included in FAA AC 
150/5300-13, Airport Design.  The FAA’s design standards were established to ensure the safety of 
airports.  These standards include criteria for RSAs, which are clear and graded areas around a runway, 
free of non-frangible objects and structures, as well as standards for the installation of other required 
facilities such as approach guidance equipment and lighting.  RSAs are designed and maintained to 
enhance safety in the event that an aircraft undershoots, overruns, or veers off the runway, and to provide 
greater accessibility for firefighting and rescue equipment during such incidents.  RSAs should also be 
adequately drained by surface grades or storm drain inlets to prevent water accumulation. 

The standard RSA dimensional requirements outlined in Table 1-2 apply to Runways 15-33, 9R-27L, 9L-
27R, and 11-29 at OAK.  Because all runways at OAK can be used in either direction depending on wind 
conditions, the 1,000-foot RSA extending from both ends of each runway applies, except for Runway 
15-33, which has smaller RSA dimensions as it is only used by smaller, slower, general aviation aircraft 
with a wingspan of 78 feet or less. 

The Port prepared two RSA studies to review existing conditions and identify deficiencies with current 
RSA standards that are established in FAA Order 5200.8, RSA Project, and FAA AC 150/5220-22A, 
Engineered Materials Arresting Systems for Aircraft Overruns, and develop recommendations for 
improvements.  The first study was prepared in 2005, evaluating the RSAs and alternatives for correcting 
any deficiencies for all four runways at the Airport.  Based on revised FAA criteria for evaluation of 
alternatives, a second study was completed in 2011 for Runways 9R-27L, 9L-27R, and 11-29.  The 2011 
report summarized the findings and provided recommendations for RSA improvements (URS, 2011). 
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Table 1-2 
Standard RSA Dimensions 

RSA Dimensions (feet) 

South Field North Field 

Runway 11-29 Runway 15-33 
Runways 9R-27L 

and  9L-27R 

RSA Width 500 150 500 

RSA Length Prior to Landing 
Threshold 

600 
300 600 

RSA Length Beyond the 
Runway 

1,000 
300 1,000 

As part of the 2005 RSA study, an inventory of existing RSA soil conditions at OAK was collected.  RSA 
deficiencies were identified, and to the extent feasible, quantified (URS, 2005).  Solutions to these RSA 
deficiencies were determined to be primarily associated with limits imposed by the possible need to place 
fill into San Francisco Bay and major roadways adjacent to the Airport.  In addition, some signs and 
navigational aids located in and adjacent to the RSAs require relocation or redesign, and several areas 
require grading or fill, to comply with current FAA design standards.  Key RSA dimensional deficiencies 
at OAK are summarized by runway in Table 1-3.  These existing RSA dimensions compared to standard 
FAA dimensions are shown on Figures 1-3 and 1-4. 

Table 1-3 
Summary of Existing Versus Standard Runway Safety Area 

Oakland International Airport 

Runways and Runways 
Ends 

Meets FAA RSA 
Standards? 

Dimensional Deficiency (feet) 

Prior to Landing Beyond Runway End 

Runway 11-29 

11 No1 None 515 

29 No1 115 None 

Runway 15-33 

15 Yes None None 

33 No None 62 

Runways 9R-27L and 9L-27R 

9R No1 None None 

27L No1 None 210 

9L No1 None 115 

27R No1 None None 

Notes: 

¹	The existing RSAs of Runways 11-29, 9L-27R and 9R-27L, are also substandard due to existing soil 
conditions and the presence of existing roadways within standard dimensions of the RSAs. 
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 CHAPTER 2.0
DESCRIPTION OF THE PROPOSED ACTION 

This chapter describes the proposed RSA improvements at OAK. 

2.1 ACTION AREA 

As defined in the ESA, the Action Area corresponds to all areas that may be affected directly and 
indirectly by the Proposed Action, and is not limited to the immediate area involved in the action.  
Figure ES-1 presents the Action Area as defined above and the area of direct and indirect effects which 
correspond to the project footprint. 

2.2 PROPOSED ACTION 

The proposed improvements are described in the following sections, and are depicted on Figure 2-1 for 
the South Field, and Figure 2-2 for the North Field.  The key components of the RSA Improvement 
project include improvements at the following runways: 

South Field 

 Runway 11-29. 

North Field 

 Runway 15-33; 
 Runways 9R-27L and 9L-27R. 

2.2.1 SOUTH FIELD 

Runway 11-29 

The primary components of the RSA enhancements to Runway 11-29 associated with the Proposed 
Action include: 

Resurface portions of the RSA: 

 Fill portions of non-tidal and seasonal3 wetlands and waters of the U.S. in the lateral and runway 
end RSAs to bring RSAs into compliance with FAA standards; 

 Relocate the glide slope antenna that provides vertical guidance to arriving aircraft for 
Runway 11 from the northern side of the runway to the southern side, and fill portions of non-

                                                 
3  Throughout this BA, the term “seasonal wetlands” is used to designate areas that are not potential habitat for the 

California clapper rail.  The term “non-tidal wetlands” is used to designate areas that are potential dispersal and 
marginal foraging habitat for the California clapper rail.  This distinction is based on vegetation and hydrology as 
described in Chapter 3, Section 3.2.1. 
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tidal wetlands in the glide slope antenna critical area, in accordance with applicable FAA design 
standards; 

 Fill and grade non-tidal wetlands and waters of the U.S. and extend Taxiway W to the northwest 
to the relocated Runway 11 approach threshold; 

 Fill and grade seasonal wetlands and construct a connector taxiway (Taxiway W-4) between 
Taxiway W and Runway 11-29, approximately 455 feet northwest of the relocated Runway 29 
landing threshold; and 

 Correct various FAA-noncompliant conditions regarding surface grades, soil conditions, and 
frangibility of signs and navigation aids in the RSAs. 

Navigational Aids in the Sand Area 

 Relocate the Runway 11 Instrument Landing System (ILS) Medium-Intensity Approach Lighting 
System (MALSR)4 approach lights to the west by 520 feet as shown on Figure 2-1.  Each 
individual light unit has a small footprint that is approximately 2 feet by 2 feet.  Abandoned unit 
bases would be removed (Appendix C). 

Navigational Aids on the Existing Trestle 

 Relocate portions of the Runway 29 ILS Approach Lighting System with Sequenced Flashing 
Configuration 2 (ALSF-2) approach lights on the existing trestle structure in San Francisco Bay 
(Appendix C).  Standard Best Management Practices (BMPs) will be implemented to avoid 
discharge into the San Francisco Bay. 

Other Project Components 

 Relocate the Runway 11 approach threshold 520 feet to the northwest; 

 Displace the Runway 29 landing threshold by 115 feet to the northwest; 

 Construct a new Taxiway W-3 located at approximately 2,000 feet east of the existing threshold 
of Runway 11, to allow continued use of the runway during and after construction of 
improvements at the Runway 11 end; 

 Shifting the Runway 29 glide slope critical area does not have any associated ground disturbance 
(Figure 2-1); 

                                                 
4 An Approach Lighting System is a configuration of signal lights disposed symmetrically about the runway 

centerline extended, starting at the landing threshold and extending outward into the approach zone.  This system 
provides visual information on runway alignment, height perception, roll guidance, and horizon references.  A 
MALSR is an economy type system used as the FAA standard for category 1 precision runways (FAA, 2010). 
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 Establish declared distances5 of 10,000 feet for both takeoffs and landings on Runway 11-29.  
After construction of the RSA improvements, the future physical runway length for Runway 
11-29 will be 10,520 feet.  However, the application of declared distances will designate that the 
usable runway length for takeoffs and landings on Runway 11-29 will remain at the current 
length of 10,000 feet.  The declared distances will designate a portion of Runway 11-29 pavement 
as providing standard RSAs for meeting FAA Airport Design Standards while designating the 
remaining 10,000 feet of pavement as available for takeoff and landing operations. 

Departures on Runway 11 would begin their takeoff roll 520 feet northwest of their current location, and 
would have 10,000 feet of runway available for takeoffs.  A full 1,000-foot RSA would be provided at the 
southeast end of the runway, before the localizer antenna.  Arrivals on Runway 11 would have a standard 
600 feet of RSA prior to the landing threshold, and would also have 10,000 feet of runway available for 
landing. 

Departures on Runway 29 would begin their takeoff roll at the same location that they do today.  Arriving 
aircraft would land approximately 115 feet west of the existing location. 

Figure 2-4 depicts the proposed runway configuration for operations on Runway 11.  The glide slope 
antenna and glide slope antenna critical area serving Runway 11 would be relocated from the northern 
side of the runway to the southern side of the runway, and shifted 520 feet to the west, to comply with 
FAA standards for placement of glide slope facilities (FAA AC 5300-13, Airport Design, Section 602).  
The ILS approach lighting for both Runway 11 and Runway 29 would need to be relocated to 
accommodate the relocated landing thresholds.  The ILS localizer antennae would not need to be 
relocated at either end of the runway. 

2.2.2 NORTH FIELD 

Runway 15-33 

The proposed components of the Runway 15-33 are limited to shifting the runway by 75 feet to the south 
through repainting threshold markings without affecting any unpaved areas.  This would fully meet 
current FAA design standards with no effect on listed species. 

Runways 9R-27L and 9L-27R 

The primary components of the RSA enhancements to Runways 9R-27L and 9L-27R associated with the 
Proposed Action include: 

RSA enhancements 

                                                 
5 Declared distances are defined in Chapter 1 of FAA AC 150/5300-13, Airport Design.  “They involve the 

designation of specific lengths of runway pavement that are available for use by pilots in planning takeoffs or 
landings using that runway, considering the capabilities of their aircraft for safe operations, the Operations 
Specifications of the aircraft operator approved by the FAA under 14 CFR Part 119, or the operational standards 
of the aircraft operator.” 
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 Fill and grade seasonal wetland areas in the RSAs beyond the ends of Runways 27L and 27R to 
comply with FAA design standards; 

 Fill portions of seasonal waters of the U.S. in the northwestern end of Runway 9R to comply with 
FAA design standards. 

Other Project Components 

 Relocate the vehicle service road west of both runways westward to a location adjacent to the 
Airport perimeter fence and Harbor Bay Parkway; 

 Relocate the vehicle service road east of the runways eastward to a location adjacent to the 
Airport perimeter fence and inbound Airport Drive; 

 Correct various noncompliant conditions regarding surface grades, soil conditions, and 
frangibility of signs and navigational aids (NAVAIDS) within the lateral RSAs and the RSAs 
beyond the runway ends; 

 Reduce the usable length of Runway 9L-27R by the establishment of declared distances as 
depicted on Figure 2-2; and 

 Install an EMAS measuring approximately 250 feet long by 170 feet wide west of the approach 
end of Runway 9R6. 

2.3 ESTIMATED CONSTRUCTION TIME PERIOD 

The Proposed Action is expected to be constructed between 2013 and 2015 to comply with the 
December 31, 2015 deadline established by PL 109-115.  The Proposed Action would be constructed in 
phases, and in coordination with San Francisco International Airport (SFO) to minimize disruption to 
aircraft operations and limit runway closures.  The anticipated design and construction schedule is 
presented in Table 2-1. 

Table 2-1 
Oakland International Airport Runway Safety Area Improvement Project – Projected Schedule 

RSA Improvement 
Project Component 

Anticipated Construction
Start Date 

Anticipated Construction
End Date 

Runway 11-29  February 2013 December 2013 

Runway 9L-27R and 15-33 March 2014 October 2014 

Runway 9R-27L March 2015 October 2015 

 

                                                 
6 The EMAS is a specialized system installed in the RSA beyond the runway end, made of high energy absorbing 

materials, such as crushable concrete, designed to stop an overrunning aircraft by exerting predictable deceleration 
forces on its landing gear as the EMAS material crushes.  The EMAS bed would be set back 580 feet from the 
landing threshold of Runway 9R. 
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2.4 CONSERVATION MEASURES 

This section describes conservation measures that will be implemented as part of the Proposed Action to 
avoid, minimize, or mitigate for potential effects on federally listed species.  The proposed conservation 
measures include: 

 Best management practices; 

 Environmental awareness training; and 

 Additional species-specific conservation measures. 

In addition, the Port will implement comprehensive mitigation measures to address potential effects to 
listed species that remain after implementation of the feasible avoidance and minimization measures.  
Specifically, proposed mitigation includes off-site habitat enhancement or establishment to offset any 
permanent loss of California clapper rail habitat, as described below and in Chapter 4. 

2.4.1 BEST MANAGEMENT PRACTICES 

Standard construction Best Management Practices (BMPs) will be implemented during construction to 
avoid and minimize adverse effects to federally listed species and biological resources.  These BMPs 
include, but are not limited to: 

 Construction activities will be limited to approved work areas. 

 Temporary and permanent erosion control measures will be implemented as specified in the 
project-specific Stormwater Pollution Prevention Plan (SWPPP).  Additionally, all stormwater 
runoff in the Airport discharges to pump stations that avoid direct discharge into the San 
Francisco Bay.  Therefore, there is no surface water connectivity nor untreated discharge of 
stormwater to the San Francisco Bay from the Proposed Action.  Stormwater runoff will be 
managed as required by the San Francisco Bay Regional Water Quality Control Board. 

 Discharge of debris into the San Francisco Bay will be prevented during the modifications to the 
Runway 29 approach lights on the existing pile-supported trestle. 

 Vehicle speed limits will be implemented in the Action Area. 

 Equipment staging, material storage, and stockpile areas will be located in upland areas so as to 
not affect existing vegetation, jurisdictional wetlands, or any other sensitive habitat. 

 A plan for the emergency cleanup of any spills of fuel or other materials will be prepared. 

 Construction vehicles and equipment will be inspected to prevent discharge and contamination of 
soil or water (from external grease and oil or from leaking hydraulic fluid, fuel, oil, and grease). 

 Equipment will be refueled and serviced at designated construction staging areas. 
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 All debris, materials, sediment, trash, vegetation, or other material removed from the disturbed 
areas will be disposed of at an approved disposal site. 

2.4.2 ENVIRONMENTAL AWARENESS TRAINING 

A USFWS-approved biologist will conduct environmental awareness training for all construction crews 
and contractors working in sensitive habitats (e.g., habitats potentially occupied by California clapper rail, 
nesting California least tern and western snowy plover, or salt marsh harvest mouse) before work on the 
Proposed Action is initiated.  The training will include a brief review of the California clapper rail, 
western snowy plover, California least tern, salt marsh harvest mouse, and other sensitive resources that 
may exist in the Action Area, including the life history of each species, field identification, and the habitat 
requirements of each species; the locations of sensitive biological resources; the legal status and ESA 
protection of each species; the avoidance and minimization measures; environmental permits; and 
regulatory compliance requirements. 

New workers who arrive after the start of construction will be trained as needed by a designated on-site 
supervisor.  Additional training will be conducted as needed, including morning “tailgate” sessions, to 
update crews as the work progresses.  A record of all personnel trained during the project will be 
maintained, and this record will be made available for compliance verification.  In addition, training 
materials, written documentation, photographs, and/or interpretive signs will be provided to the work 
crew with details on sensitive resources, resource avoidance, permit conditions, and possible fines for 
violations of state or federal environmental laws. 

2.4.3 SPECIES-SPECIFIC CONSERVATION MEASURES FOR CALIFORNIA CLAPPER RAIL 

Off-Site Mitigation 

The unavoidable permanent impact to 7.03 acres of wetlands, which could be potential dispersal and 
marginal foraging habitat for the California clapper rail, resulting from the Proposed Action would be 
addressed through implementation of off-site mitigation.  Off-site mitigation would also be provided for 
0.74 acre of temporary effects to potential California clapper rail habitat.  Off-site mitigation would be 
required because placing habitat or aquatic mitigation areas on-site at OAK to compensate for endangered 
species or wetland impacts would be inconsistent with the following federal regulations and guidelines: 

 Memorandum of Agreement between the Federal Aviation Administration, the U.S. Air Force, 
the U.S. Army, the U.S. Environmental Protection Agency, the U.S. Fish and Wildlife Service, 
and the U.S. Department of Agriculture to Address Aircraft-Wildlife Strikes (2003) which 
established procedures to address existing and future environmental conditions contributing to 
aircraft-wildlife strikes. 

 FAA AC 150/5200-33B Hazardous Wildlife Attractants on or Near Airports recommends a 
minimum separation distance of 10,000 feet between aircraft operations areas of airports serving 
turbine jet aircraft, and hazardous wildlife attractants, and recommends a distance of 5 statute 
miles between the airport operations area and hazardous wildlife attractants if the attractant could 
cause hazardous wildlife movement into or across the airport's approach or departure airspace. 
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 FAA regulations regarding certification of commercial service airports at 14 CFR 139.337, which 
requires that OAK, as a commercial service airport, alleviate wildlife-aircraft collision strike 
hazards. 

 USACE regulations for compensatory mitigation for losses of aquatic resources at 33 CFR Part 
332.3 (b) (1), which states that compensatory mitigation projects should not be located where 
they will increase risks to aviation by attracting wildlife to areas where aircraft-wildlife strikes 
may occur. 

As part of the consultation process, the FAA and the Port have met with the USFWS (February 2010, 
January 2011, May 2011, September 2011, and December 2011) and NMFS and CDFG (February 2011) 
to obtain guidance on key issues that need to be addressed.  During these meetings, the USFWS noted the 
need for mitigation for adverse effects to federally listed species.  Based on this consultation, the Port 
proposes to complete one of the two off-site mitigation options described below that would improve 
existing California clapper rail habitats.  The selected off-site mitigation would provide an overall 
increase in tidal wetlands and high ecological value California clapper rail habitat, with functional 
linkages to existing populations.  The off-site mitigation would offset the loss of marginal habitat in the 
Runway 11 area at OAK with an overall increase of high-quality and ecologically contiguous wetland 
habitat.  In addition to the specific measures for California clapper rail, the Port will implement additional 
wetland mitigation that may provide incidental benefits for this species. 

Option 1 – Enhancement of Off-Site Habitat 

If Option 1 is selected, the Port will provide funding for improvements to existing California clapper rail 
habitat.  Potential improvements would include: 

 Vegetation management at a site identified in consultation with USFWS (e.g., Arrowhead Marsh 
in the San Leandro Bay region, Emeryville Crescent, the Hayward Shoreline); and/or, 

 Floating islands at a site identified in consultation with USFWS; and/or 

 Predator management at the Don Edwards San Francisco Bay National Wildlife Refuge. 

The selected improvements would enhance survival and breeding opportunities for established California 
clapper rail populations.  These activities would be coordinated with similar enhancement activities 
currently proposed by the San Francisco Estuary Invasive Spartina Project (ISP 2012).  Each of the 
potential improvements is described in more detail below followed by a description of the proposed 
funding. 

Vegetation Management.  Vegetation management activities would create or enhance high tide refugia 
and increase foraging and nesting habitat for the California clapper rail.  The proposed activities would 
focus on two objectives: 
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 Enhance and accelerate marsh succession and complexity with plantings of other native marsh 
plant species such as gumplant (Grindelia stricta), which have a tall shrubby structure and 
provide California clapper rail nesting substrate, cover and high tide refugia. 

 Enhance and accelerate re-establishment of native cord grass (Spartina foliosa) at selected 
marshes using plugs or propagated seedlings to support California clapper rail foraging and 
nesting habitat. 

These activities would be coordinated with the Invasive Spartina Project consistent with the 2012 
California Clapper Rail Habitat Enhancement, Restoration and Monitoring Plan (ISP 2012). 

Floating Islands.  Floating islands can provide artificial high-tide refugia at sites that support an existing 
California clapper rail population but lack accessible or sufficient natural high-tide refugia..  Floating 
islands have been used for breeding by light-footed clapper rail (Rallus longirostris yumanensis) in 
southern California, and for breeding and as a refuge from high-tide events by California clapper rail at 
the Arrowhead Marsh (ISP 2012).  The Port will coordinate with the U.S. Geological Survey (USGS) to 
determine the best strategy to employ floating islands as high-tide refugia. 

Predator Management.  The Port would fund predator management at the Don Edwards San Francisco 
Bay National Wildlife Refuge (Refuge) in accordance with the Predator Management Plan (USFWS 
1991).  Predation is recognized as a threat to California clapper rails.  The Predator Management Plan 
targets non-native and native predators such as red fox (Vulpes vulpes), feral cats (Felis domesticus), 
raccoons (Procyon lotor), striped skunk (Mephites mephites), and Norway rats (Rattus sp.), and selects 
small-scale localized areas to reduce intensive predation (USFWS, 1991). 

Predator management at the 30,000-acre Refuge relies on staff of two to three permanent 
U.S. Department of Agriculture (USDA) Wildlife Biologists/Specialists,7 and intermittent seasonal staff 
(Popper, 2011).  Currently, the USDA Wildlife biologists are tasked with conducting predator 
management on eleven separate projects in an area as large as 75,000 acres in six counties (Popper, 2011).  
Additional funds for the USDA predator management activities would improve the survival of established 
California clapper rail populations at the Refuge. 

Proposed Funding.  Concurrent with the start of construction of the Runway 11 RSA improvements, the 
Port would fund vegetation management, floating islands, and/or predator management.  The proposed 
funding is for enhancement of tidal marsh habitat. 

Funding for the selected habitat improvement(s) would be provided as follows: 

 Vegetation management activities would be funded by the Port through a contract with Save the 
Bay, East Bay Regional Park District, Invasive Spartina Project, California State Coastal 
Conservancy or other entity approved by the USFWS. 

                                                 
7  Per communications with Brian Popper, USDA Animal and Plant Health Inspection Service (2011), there is 

currently one vacancy, and funding for seasonal staff is uncertain due to the current economic climate. 
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 Floating islands would be funded by the Port through a research grant to the USGS through 
USFWS (direct transfer since both are agencies are in the Department of Interior), through a non-
profit, or directly to the USGS. 

 Predator management would be funded by the Port through an Agreement with the USDA 
Animal and Plant Health Inspection Service-Wildlife Services.  Funds could be used for one 
USDA Wildlife Specialist full-time equivalent (FTE) including equipment and supplies.  
Alternatively, funds could be placed in an endowment with the National Fish and Wildlife 
Foundation to fund predator management over a longer duration. 

Performance monitoring and maintenance of floating islands and vegetation management activities would 
be implemented as described in the 2012 California Clapper Rail Habitat Enhancement, Restoration and 
Monitoring Plan (ISP 2012).  The State Coastal Conservancy would be responsible for performance 
monitoring and maintaining the habitat enhancements proposed under Option 1.  If predator management 
is selected, The Port would develop a Habitat Mitigation Monitoring Plan that will include: 

 Proposed locations and methods proposed for predator management 

 Success criteria 

 Proposed schedule and methods for monitoring and reporting 

The Port will submit the Habitat Mitigation Monitoring Plan to the USFWS for approval. 

Option 2 – Off-Site Habitat Acquisition and In-Perpetuity Preservation 

If this option is selected, the Port will contribute to the establishment of high-quality California clapper 
rail habitat to be protected in perpetuity at a wetlands mitigation site approved by all regulatory 
stakeholders, including but not limited to, the USFWS, RWQCB, and USACE.  The proposed mitigation 
will take into account the location of the off-site mitigation area, the amount of acres available, and the 
hydrological and biological conditions that may benefit the California clapper rail, history of the property, 
and status of the mitigation design, among other selection criteria in consultation with the USFWS. 

A Management Plan will be developed concurrent with the proposed habitat establishment and will 
include: 

 A description of existing habitats and proposed habitat establishment; 

 Success criteria for habitat modification; 

 A predator management plan; and 

 Three years of monitoring and reporting of the proposed habitat establishment. 

The Port will submit the Management Plan to the USFWS for approval. 
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2.4.4 SPECIES-SPECIFIC CONSERVATION MEASURES FOR WESTERN SNOWY PLOVER AND 

CALIFORNIA LEAST TERNS 

Surveys 

Although the sand area at the South Field is potentially suitable habitat for the western snowy plover 
(Charadrius alexandrius nivosus) and California least tern (Sternula antillarum browni); these species 
have not been known to nest at this location in over a decade.  However, the Port will conduct surveys 
commencing in April 2012 to obtain further information regarding absence/presence, as described in 
Appendix D.  Four surveys are proposed prior to construction:  three in the 2012 breeding season (mid-
April, May, and July), and one preconstruction survey in 2013. 

The breeding seasons are as follows (Raabe, 2011): 

 Western snowy plover:  March 1 through September 14. 

 California least tern:  April 15 through August 15. 

The seasonal restrictions or buffer zones described below will be implemented if nests are detected during 
the 2013 preconstruction surveys. 

Seasonal Work Restrictions and Buffer Zones Until the Chicks Have Fledged 

Western snowy plover:  If nests are detected during the preconstruction survey, then either the 
construction work will be limited to September 15 to February 28, or no activities will be performed 
within a 600-foot buffer zone of the nest until the chicks have fledged or they are no longer using the sand 
area (Figure 3-4). 

California least tern:  If nests are detected, then either the construction work will be limited to August 16 
to April 14, or no activities will be performed within a 300-foot buffer zone of the nest until the chicks 
have fledged or they are no longer using the sand area (Figure 3-4). 

2.4.5 SPECIES-SPECIFIC CONSERVATION MEASURES FOR SALT MARSH HARVEST MOUSE 

The Port proposes to implement the following species-specific conservation measures to avoid and/or 
minimize direct effects to the salt marsh harvest mouse.  These measures will be implemented in addition 
to the proposed general construction BMPs and environmental awareness training. 

Habitat exclusion fencing 

Prior to vegetation removal, the USFWS-approved biologist will mark the limit of potentially suitable 
habitats as identified in the Salt Marsh Harvest Mouse Habitat Assessment, Appendix B.  Plastic fencing 
that meets the USFWS and CDFG design standards for exclusion of salt marsh harvest mouse will be 
installed along the marked limits of potentially suitable habitat.  The exclusion fencing will be installed 
with an opening to the adjacent habitat with the highest cover of pickleweed.  Vegetation removal within 
the fenced area will proceed towards the opening in the fence to allow any mice within the fenced area to 
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passively relocate through the opening into adjacent habitat.  The opening will be closed after the 
vegetation has been cleared. 

Use of hand-operated equipment 

The contractor will use hand-operated equipment to remove vegetation within the marked areas. 

Off-Site Mitigation 

Off-site habitat enhancement or creation proposed for the California clapper rail, as described in Section 
2.4.3, may provide benefits for the salt marsh harvest mouse.  No additional off-site mitigation is 
considered necessary for the salt marsh harvest mouse. 

2.4.6 SPECIES-SPECIFIC CONSERVATION MEASURES FOR CENTRAL CALIFORNIA COAST 

STEELHEAD ESU, GREEN STURGEON SOUTHERN DPS, AND ESSENTIAL FISH HABITAT 

(EFH) 

The Proposed Action will have no effect on the Central California Coast steelhead ESU (Oncorhynchus 
mykiss irideus), green sturgeon Southern DPS (Acipenser medirostris), and EFH for the following 
reasons:  1) the portion of work for the Proposed Action that modifies the ILS and ALSF-2 navigational 
equipment on the existing pile-supported trestle structure over San Francisco Bay requires no work in or 
discharge to the San Francisco Bay; 2) there would be no increases in stormwater discharges resulting 
from the Proposed Action as the amount of impervious surface removed as a result of the project exceeds 
the additional impervious surface that would be added by the project, and; 3) OAK would continue to 
comply with the San Francisco Bay Regional Water Quality Control Board stormwater requirements, 
including implementation of BMPs.  In addition, the proposed general construction BMPs will further 
minimize potential adverse effects to the San Francisco Bay.  Accordingly, no additional species-specific 
avoidance or minimization measures are proposed for Central California Coast steelhead ESU, green 
sturgeon Southern DPS, and EFH. 
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 CHAPTER 3.0
EXISTING ENVIRONMENT 

3.1 METHODOLOGY 

The following methods were used to characterize the existing environment at the Airport, and the 
potential for federally listed species in the Action Area. 

3.1.1 HABITAT SURVEYS 

Reconnaissance surveys were conducted to identify habitat types potentially suitable for federally listed 
species in the Action Area.  URS Corporation (URS) biologists conducted reconnaissance surveys in the 
Action Area on the following dates:  May 6, 2009; February 4 and 11, 2011; May 11, 2011; and January 
5, 2012.  In addition, biological resources surveys (species-specific) were conducted at OAK (FAA, 2008; 
GANDA, 2008; NRM Environmental, 2007; Port of Oakland, 1997; URS, 2002, 2005, 2007, 2008). 

3.1.2 JURISDICTIONAL WETLAND DELINEATION 

The USACE current delineation of jurisdictional wetlands and waters of the U.S. at the Airport is dated 
March 15, 2011, and is valid for 5 years. 

3.1.3 DATABASE SEARCHES 

An inventory of federally listed species (plants or animals that are legally protected under the federal 
ESA), and designated and proposed critical habitats known or potentially occurring in the vicinity of the 
Airport, was created based on existing federal, state, and resource agency information.  Database queries 
included all reported occurrences in four U.S. Geology Survey (USGS) 7.5-minute quadrangles that 
surround the Airport boundary.  Those queries were further refined to the occurrences reported in a 
10-mile radius of the Action Area.  The 10-mile radius is a standard distance used to capture any 
documented occurrences of federally listed species in the range of an Action Area.  These occurrences are 
important because they document species presence in habitats that may be used for breeding, foraging, 
dispersal, or roosting.  The following data sources were reviewed: 

 USFWS Sacramento Field Office website:  An official list of federal candidate, proposed, 
threatened, and endangered species and their federally designated or proposed critical habitats, 
known or having the potential to occur in the following four USGS 7.5-minutes quadrangles 
surrounding the Action Area:  San Leandro, which includes OAK, Hayward, Oakland East, and 
Oakland West (USFWS, 2011) (Appendix A). 

 Letter dated March 5, 2010, from NMFS to the FAA identifying the federally listed species under 
their jurisdiction, and EFH with potential to occur in the San Francisco Bay adjacent to the 
Airport (Appendix A). 

 California Department of Fish and Game’s (CDFG) California Natural Diversity Database 
(CNDDB):  A list of special-status species plant and wildlife species, known or having the 
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potential to occur in the four quadrangles searched and referenced above that surround the Airport 
(CDFG, 2011). 

Table E-1 in Appendix E provides the federally listed species with potential to occur near the Airport 
boundary.  Habitat requirements are assessed and compared to habitats present in the Action Area for 
each of the federally listed species plant and wildlife species in Table E-1.  Factors such as on-site habitat 
quality and known geographic distribution of individual species were considered in evaluating the 
likelihood of their occurrence in the Action Area. 

The database searches generated a total of 26 federally listed species with potential to occur in the Action 
Area, of which 22 species were eliminated from further consideration based on lack of suitable habitat, 
human development and disturbance, local or regional extirpations, and/or because the Action Area lies 
outside of the species’ known current geographic range.  In addition, no designated critical habitat units 
for plant and wildlife species occur in the Action Area. 

3.1.4 FOCUSED SURVEYS FOR SPECIAL-STATUS SPECIES 

The results of focused special-status species surveys conducted at the Airport for previous projects were 
reviewed.  Some of the surveys included portions of the Action Area, which were reviewed to evaluate 
the potential presence of the western snowy plover, California least tern, and salt marsh harvest mouse.  
Habitats that are potentially suitable for salt marsh harvest mouse were evaluated during a field review on 
January 5, 2012.  The results of these surveys are summarized by species in the following sections and the 
results of the January 5, 2012 salt marsh harvest mouse habitat assessment are also presented in 
Appendix B. 

3.2 HABITAT TYPES 

Based on reconnaissance surveys and aerial photograph interpretation, wildlife habitat types in the Action 
Area were mapped and digitized in a Geographical Information System (GIS).  Wildlife habitat types 
identified in the Action Area include wetlands, sand areas, and other upland habitats (comprised of non-
native annual grasslands, monotypic stands of pampas grass [Cortaderia jubata] and iceplant 
[Carpobrotus sp.], developed areas, bare ground, and gravel).  The wetland habitats in the Action Area 
are divided into two types, seasonal and non-tidal, based on vegetation composition, duration of 
inundation, and cover, as described below.  Figure 3-1 presents the location of each wildlife habitat type 
in the Action Area.  Photographs of the habitat types are shown in Appendix C. 

3.2.1 NON-TIDAL AND SEASONAL WETLANDS 

The majority of the wetlands at the Airport and in the Action Area have a seasonal hydrology that is 
associated with runoff from the South and North Fields during the rainy season.  Topographic depressions 
in the Action Area along the western side of Runway 11 in the South Field near the muted tidal lagoon are 
identified in this BA as “non-tidal wetlands” to distinguish the vegetation composition and duration of 
ponding from other seasonal wetlands at the southern end of Runway 29 in the South Field, and wetlands 
in the North Field (Figure 3-1).  The non-tidal wetlands are dominated by pickleweed (Salicornia 
virginica) and saltgrass (Distichlis spicata), with small patches of invasive cordgrass (Spartina sp.). 
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The non-tidal wetland features surround discrete shallow depressions that contain brackish water through 
most of the year.  These wetland features artificially resemble marsh pannes in both hydrology and 
vegetative cover.  The water level is generally shallow yet persistent throughout the year and contains 
sufficiently brackish water which favors the presence of native tidal marsh vegetation around the margins.  
Based on the vegetation composition and persistence of standing water, the non-tidal wetland habitat at 
these locations may provide marginal foraging opportunities for dispersing juvenile California clapper 
rails.  Portions, but not all, of the non-tidal wetlands are potentially suitable habitat for salt marsh harvest 
mouse, as documented in Appendix B. 

A shallow depression at the western end of Runway 27L in the North Field is dominated by stands of 
pickleweed and saltgrass (Appendix C, Photograph 4).  This 2-acre feature is located at the western 
terminus of a linear drainage channel and lacks the duration of ponding associated with the series of linear 
ponds in the South Field area.  Emergent vegetation such as cord grass (Spartina) is absent within the 
North Field wetlands.  Growing conditions at wetlands in the North Field area appear to favor patches of 
thick, monotypic stands of pickleweed.  However, as discussed in Appendix B, these wetland features are 
unlikely to be occupied by salt marsh harvest mouse due to significant migration barriers that isolate these 
features from other potential habitat or other populations of this species. 

The hydrology of the seasonal wetlands in the Action Area is primarily associated with rainwater runoff 
and these features are typically ponded for only a short period throughout the year. 

3.2.2 WATERS OF THE U.S. 

Seasonally ponded areas in the Action Area that lack wetland vegetation are identified as “waters of the 
U.S.,” based on their jurisdictional status under the federal Clean Water Act.  In the South Field, 
seasonally ponded waters of the U.S. exist at the east end of Runway 29, and non-tidal waters of the U.S. 
extend along both sides of Runway 11. 

In the North Field, seasonal waters of the U.S. near the runways are located at the western end of 
Runway 9R.  This area is primarily open water that converges into a linear canal.  The composition of this 
feature varies; although the majority of the area is open water, portions are seasonally dry, consisting of 
exposed bare soil interspersed with minimal native and non-native vegetation. 

3.2.3 SAND AREA 

In the Action Area, 38.82 acres of sand-area habitat are located on the western end of Runway 11.  After 
extension of the perimeter dike dredged material consisting of Merritt Sand was placed there from 
dredging in San Francisco Bay and left uncovered.  Although the sand area present in the Action Area is a 
result of human activity, it resembles the natural habitat for western snowy plover and California least 
tern. 

3.2.4 UPLAND HABITAT 

The upland habitat in the Action Area is primarily composed of non-native annual grassland, monotypic 
stands of pampas grass (Cortaderia jubata), large patches of invasive iceplant (Carpobrotus sp.), and 
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small stands of coyote bush (Baccharis pilularis).  Other common annual species in the Action Area 
include mustard (Brassica nigra), fennel (Foeniculum vulgare), wild radish (Raphanus sativus), filaree 
(Erodium botrys), bird’s foot trefoil (Lotus corniculatus), plantain (Plantago sp.), Mediterranean barley 
(Hordeum hystrix), common wild oat (Avena fatua), ripgut brome (Bromus diandrus), Italian ryegrass 
(Lolium multiflorum), foxtail (Hordeum leporinum), Queen Anne’s lace (Daucus carota), sweet clover 
(Melilotus alba), bristly ox-tongue (Picris echioides), and purple thistle (Cirsium vulgare).  Areas of bare 
ground or sparse vegetation cover are present in small areas in the Action Area, primarily adjacent to the 
runways.  These areas may be present as an extension of developed areas, such as the runways, taxiways, 
and/or access roads. 

3.3 FEDERALLY LISTED SPECIES UNDER USFWS JURISDICTION 

Habitats in the Action Area are potentially suitable for four federally listed species under USFWS 
jurisdiction: 

 California clapper rail; 
 Western snowy plover; 
 California least tern; and 
 Salt marsh harvest mouse. 

Green sturgeon DPS and Central California Coast steelhead ESU may occur in San Francisco Bay, but 
will not be affected by the Proposed Action. 

Each of these species is described in more detail below: 

3.3.1 CALIFORNIA CLAPPER RAIL 

Life History 

The California clapper rail was federally listed as endangered in 1970 (Federal Register 35:16047).  The 
California clapper rail is one of three distinct subspecies of clapper rail that occur in California.  It is 
endemic to tidal and brackish wetlands of the San Francisco Estuary, including the northern, central, and 
southern regions of San Francisco Bay; the Carquinez Strait; and portions of Suisun Bay.  California 
clapper rails are restricted to densely vegetated tidal marshes that provide nesting and foraging habitat 
relatively free of predators.  Foraging habitat for California clapper rails is typically the edge of tidal 
mudflats and slough channels, where prey items such as mussels, clams, crabs, worms, and other 
invertebrates are found.  As an opportunistic species, California clapper rail may also prey on fish, 
carrion, and small rodents when the opportunity arises.  Nesting habitat consists of dense stands of tidal 
vegetation adjacent to preferred foraging areas, and that also contain suitable nest-building locations. 

Dispersal of rails within the estuary is poorly understood; but in general, juvenile rails seem to disperse to 
new tidal marshes during the fall to establish breeding territories.  A male radio-marked California 
clapper rail dispersed 27.8 miles from Colma Creek in the South Bay (San Mateo County) to McInnis 
County Park in San Pablo Bay (Marin County) during the breeding season (Casazza et al., 2008).  
Migratory rails are unlikely to be found in areas that do not contain both breeding and foraging habitat.  
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Mature and relatively young tidal wetlands displaying a high degree of channelization (tidal slough 
density and penetration into the interior extent), limited predator access routes (generally limited by dense 
vegetation and/or open channels), and a dense mosaic of mid- to upper-marsh-zone vegetation (used for 
cover from predators and nest building) provide the best habitat for this species. 

The California clapper rail breeding season begins in February, with the peak nesting period lasting from 
April through May, and extending through August 31 (Raabe, 2011) (Appendix F).  Adults are 
monogamous for life, show a high degree of site fidelity, and are tenacious defenders of their territory.  
Nests are typically mound-shaped and built in a thicket that is tall enough to obscure aerial predators and 
prevent inundation during high-tide events.  Nests can occur in invasive or native cordgrass, marsh 
gumplant (Grindelia stricta), pickleweed, or in bulrush (Scirpus sp.), and are typically found within a few 
feet of a tidal slough edge.  Primary threats to this species include habitat loss, introduced and native 
predators, lack of high-tide refugia, and stochastic events, among others (Albertson, 2000). 

Critical Habitat and Recovery Plan 

Population recovery and habitat restoration goals for this species are outlined in the Draft Recovery Plan 
for the Tidal Marsh Ecosystems of Northern and Central California (USFWS, 2010).  OAK is located in 
the Central/San Francisco Bay Recovery Unit, Segment K, of this Draft Recovery Plan (USFWS, 2010).  
No critical habitat has been identified for California clapper rail. 

Previously Documented Occurrences In and Near the Action Area 

California clapper rail documented populations within a 10-mile radius of OAK include the San Leandro 
Bay wetland complex to the northeast (within 1 mile); Elsie Roemer Bird Preserve immediately northwest 
of the Airport (within 2 miles); the Hayward Shoreline wetland complex to the south (within 8 miles); and 
at the Emeryville Crescent to the north (within 8 miles).  According to the most current and extensive 
survey records collected by the San Francisco Estuary Invasive Spartina Project (ISP), the existing 
population in the San Leandro Bay complex (Arrowhead Marsh) is comprised of between 38 and 54 
individuals (ISP, 2010).  The Elsie Roemer Bird Sanctuary appears to support 1 to 2 individuals, although 
nesting habitat has been largely eradicated in recent years (ISP, 2010).  The Hayward Shoreline complex, 
which extends from Highway 92 north to Oyster Bay Regional Shoreline, has between 51 and 76 
individuals (ISP, 2010).  At Emeryville Crescent, just north of the Bay Bridge, between 8 and 10 
individuals were detected (ISP, 2010).  A recent nearby occurrence includes CNDDB Occurrence #34, 
primarily at Arrowhead Marsh, where California clapper rails were identified on October 8, 2010, as 
shown on Figure 3-2 (CDFG, 2011).  No California clapper rails have been detected in the Action Area. 

Potential to Occur 

In spite of the presence of potential dispersal and marginal foraging habitat, the non-tidal wetlands in the 
Action Area do not provide suitable nesting or breeding habitat for the California clapper rail.  Three 
rounds of protocol-level surveys conducted by the ISP in 2010 did not detect California clapper rail in the 
non-tidal South Field wetlands (ISP, 2010).  These non-tidal wetlands (in addition to other seasonal 
wetlands and waters of the U.S. found on site) lack the channelization, tidal influence, prey base, and 
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vegetative structure that typically define nesting and foraging habitat for this species.  However, fledged 
juvenile California clapper rails from nearby source populations in the San Leandro Bay, to the north, and 
Hayward Regional Shoreline, to the south, may sporadically attempt to forage in these non-tidal wetlands, 
but are unlikely to persist due to the lack of suitable prey, absence of protective vegetative cover, and 
conspicuous exposure to predators.  In addition, superior habitat throughout the region is likely to be 
more attractive to this species.  Figures 3-2 and 3-3 show the non-tidal wetlands that contain low-growing 
pickleweed and a single small, sparse stand of invasive Spartina grass.  Based on verbal communications 
with the USFWS, this BA assumes that dispersing California clapper rail could potentially land in the 
non-tidal wetlands, but this habitat would only provide marginal foraging opportunity and would not be 
used for breeding.  Migratory juvenile California clapper rails typically disperse during the fall and 
winter, when they become vulnerable to spring tide events and predators.  Potential predators at OAK 
include the red fox, feral cats, raccoons, striped skunk, and Norway rats.  In addition, the wildlife habitats 
at OAK are surrounded by service roads, runways, riprap, and maintained vegetated or landscaped areas 
that provide access and cover for the predators listed above.  Human food waste at the Airport attracts and 
provides foraging opportunities for rat populations.  The riprap and wrack washed up on the outboard of 
the perimeter dike may provide cover for rats and other predators (ISP, 2010). 

3.3.2 WESTERN SNOWY PLOVER 

Life History 

The western snowy plover, federally listed as threatened in 1993 (Federal Register 58:12864), is a 
shorebird species that occurs from British Columbia, Canada, south to Baja California, Mexico.  During 
the fall, inland populations of plovers migrate to the coast to overwinter.  These migrants return to inland 
regions in the spring to breed.  A distinct sub-segment of the larger regional population of western snowy 
plovers resides year-round in the San Francisco Estuary.  During the breeding season—from March 1 
through September 14 (Raabe, 2011) (Appendix FFF), these birds are largely restricted to inactive salt 
crystallizer ponds, levees, salt pans, and sand dunes, although the latter habitat type is less common in 
San Francisco Bay.  Western snowy plovers prefer this type of habitat because it provides open, sandy, 
lightly vegetated areas in which to build their scrape nests.  These nests are simple scrapes on the ground, 
lined with bits of plant matter, shells, and other nearby materials that help to conceal the nest from 
predators.  Western snowy plovers, much like other shorebirds, prey on benthic invertebrates such as 
polychaete worms and brine fly larvae, so nesting locations must also be proximal to foraging areas.  
Threats to this species include habitat loss, introduced predators such as feral cats, red fox, rats, and 
native predators such as raccoons, northern harrier, gulls, and disturbance close to their preferred nesting 
habitat that frequently occur near areas of human activity, such as public beaches, or on top of levee 
roads. 
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Critical Habitat and Recovery Plan 

Population recovery and habitat restoration goals for this species are outlined in the Final Western Snowy 
Plover Recovery Plan (USFWS, 2007).  OAK is located in Recovery Units CA-30A (i.e., sand area) and 
CA-30B (western end of Runway 11-29) (Appendix GGG) (USFWS, 2007).  Critical habitat for this 
species is currently being updated and is not present in the Action Area8. 

Previously Documented Occurrences In and Near the Action Area 

Regional western snowy plover breeding and wintering habitat occurs at several locations in the vicinity 
of OAK, including Alameda Point (formerly the Alameda Naval Air Station), Elsie Roemer Bird 
Sanctuary in Alameda, and the Hayward regional shoreline.  Detailed maps of identified western snowy 
plover habitat in the aforementioned locations can be found in the Final Western Snowy Plover Recovery 
Plan (USFWS, 2007). 

Various historical occurrences of this species were noted in the sand area at the northwestern end of 
Runway 11-29 at OAK from 1988 through 1999.  In 1988, four nesting pairs of western snowy plovers 
were observed in the sand area (ESA, 1988).  In 1996, surveys conducted by Laura Feeney identified a 
total of 12 to 16 adult breeding the snowy plovers in Recovery Unit CA-30 (i.e., the sand area at OAK) as 
cited by USFWS (USFWS, 2007).  On May 26, 1999, a group of five western snowy plovers were 
detected during evening field surveys in muted tidal lagoon in the South Field (URS, 1999).  Biological 
surveys by URS biologists in 2002, 2007, and 2009 did not detect western snowy plovers or their nests in 
or near the sand area. 

Potential to Occur 

The sand area in the Action Area (Figure 3-4) provides potential suitable habitat for nesting western 
snowy plovers, and is identified as Recovery Unit CA-30 in the Final Western Snowy Plover Recovery 
Plan (USFWS, 2007).  The sand area is composed of dredged Merritt Sand excavated from beneath San 
Francisco Bay during a planned (but not realized) extension of Runway 11-29.  There are no recent 
documented snowy plover nests at OAK.  However, it is possible that nesting has occurred at this location 
without detection.  Based on the presence of suitable nesting and wintering habitat in the sand area, this 
species may occur in the Action Area. 

3.3.3 CALIFORNIA LEAST TERN 

Life History 

The California least tern was federally listed as endangered in 1970 (Federal Register 35:16047), and is 
one of three recognized subspecies of least tern found in North America (Ehrlich et al., 1987).  Least terns 
are migratory, returning to colonial nesting locations throughout California, including the San Francisco 

                                                 
8 The goal of recovery units is to manage known breeding and wintering locations.  Recovery units differ from 

critical habitat, which is a geographic region containing features essential for the conservation of the species that 
may require special management or protection. 
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estuary, starting approximately April 15.  Nesting activities are typically completed by August 15 (Raabe, 
2011) (Appendix FFF), followed by migration to wintering sites in Central and South America from late 
August to mid-September. 

Two complete breeding cycles occur during the nesting season:  from May through June, and from July 
through August.  Suitable nesting habitat—typically a large, sparsely vegetated expanse of land composed 
of a sandy or gravelly substrate—is extremely limited due to shoreline development and habitat loss.  
Furthermore, least tern nests are extremely vulnerable to predation, so intensive predator management is 
necessary for colony breeding success (USFWS, 1980).  Nesting colonies are located adjacent to estuarine 
hunting grounds that contain their preferred prey:  small schooling fish such as northern anchovy and 
herring (Goals Project, 2000).  Primary threats to this species during the breeding season include the 
limited availability or loss of suitable nesting habitat, and nesting colony proximity to introduced and 
native nest predators.  Potential predators include terrestrial mammals and avian predators. 

Critical Habitat and Recovery Plan 

Population recovery and habitat restoration goals for this species are outlined in the California Least Tern 
Recovery Plan (USFWS, 1985).  OAK has been identified in the Recovery Plan with the goal to “preserve 
and manage nesting areas for currently insecure colonies” of the California least tern (USFWS, 1985).  
Critical habitat for this species has not been designated. 

Previously Documented Occurrences In and Near the Action Area 

The largest least tern colony in the region occurs 6 miles north of OAK, at Alameda Point (former 
Alameda Naval Air Station).  At this location, least terns nest in open, sandy habitat in the former airfield, 
and may occasionally forage near OAK.  Census efforts in 2000 estimated the range of breeding pairs to 
be between 282 and 301 (Patton, 2002).  An additional small colony was recently established 
approximately 8 miles south of OAK, at the Hayward Regional Shoreline, where a total of 15 nests were 
counted in this location in 2005, on a small island in a larger tidal marsh complex (Riensche, 2007).  
Historical records indicate that there was a colony on the northern end of Bay Farm Island, in the City of 
Alameda, in 1975 (CDFG, 2011).  However, this colony was displaced during the construction of the 
Harbor Bay Isle housing development. 

A timeline of California least tern occurrences at OAK is summarized below: 

 1971 to 1992:  CNDDB Occurrence #3 for California least tern identified several pairs of the 
species multiple times at OAK. 

 1982 to 1990 and 1992:  an active nesting colony was present at OAK.  The size of the colony 
was variable, from a maximum of 80 breeding pairs in 1983, to a minimum of fewer than 20 by 
1987 (BFS, 1995). 

 1988:  California least tern nests were observed on the sand area at the northern end of 
Runway 11-29 (ESA, 1988).  They used the nearby tidal lagoon for feeding.  The breeding colony 
varied in size between 14 and 65 pairs (ESA, 1988). 
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 1992:  2 pairs were documented nesting at OAK “where there is sparse vegetation and rolling 
sand dunes” (CDFG, 2011).  The Recovery Plan for the California least tern identified OAK as 
one of the sites with historical numbers of least terns prior to 1983 (USFWS, 1985).  No 
subsequent nesting efforts by California least terns have been documented at OAK after 1992. 

 May 4 through August 29, 1994:  a maximum of 31 California least terns displaying courtship 
behavior were observed during intensive breeding colony surveys, but no nests were observed 
(BFS, 1995).  However, biologists detected approximately 15 California least terns roosting and 
foraging near the tidal lagoon at the northern end of Runway 11-29 on April 30, 2002 (URS, 
2002). 

 July 11 and August 13, 2007:  A group of three California least terns was observed roosting and 
foraging near the tidal lagoon (NRM Environmental, 2007). 

Potential to Occur 

The sand area in the Action Area, located at the northwestern end of Runway 11-29, is potentially suitable 
for nesting California least terns.  The last documented nesting activity in the Airport is from 1992.  
However, based on the proximity of the Action Area to the existing nesting colony at Alameda Point in 
Alameda, there is potential for least terns to use the sand area in the Action Area for nesting.  Based on 
the presence of suitable nesting habitat in the sand area, this species may occur in the Action Area. 

3.3.4 SALT MARSH HARVEST MOUSE 

Life History 

The salt marsh harvest mouse, federally listed as endangered in 1970 (Federal Register 35:16047), is 
restricted to tidal saline-emergent wetlands in the San Francisco estuary ecosystem and has adapted to use 
diked (i.e., areas cut off from tidal influence by a man-made structure) saline emergent wetlands since 
humans have built dikes in the San Francisco Bay.  The salt marsh harvest mouse spends the majority of 
its life in the vegetation that dominates the upper-elevation tidal zone, such as pickleweed, alkali heath 
(Frankenia salina), and saltgrass.  The salt marsh harvest mouse forages on the leaves, stems, and seeds 
of tidal marsh flora and does not require a fresh water source, because it can tolerate drinking brackish or 
saline water.  Because the salt marsh harvest mouse does not build burrows for cover, nests are built of 
dried vegetative matter and are tucked into the marsh understory. 

Two distinct subspecies are currently recognized:  R. r. halicoetes, and R. r. raviventris.  The southern 
subspecies (R. r. raviventris) is known to occur in the marshes located in southern San Francisco Bay, 
along the peninsula in San Mateo County, and in Contra Costa and Alameda counties.  The northern 
subspecies (R. r. halicoetes) is known to occur primarily in tidal marshes and riverine systems of San 
Pablo Bay and the Suisun Delta.  Habitat loss and fragmentation, invasive species, predation, lack of 
adequate upland refugia during periodic high-tide events, sea-level rise due to climate change, and genetic 
bottlenecking (i.e., population inbreeding) of geographically isolated sub-populations are all considered 
risk factors for this species’ continued survival (Goals Project, 2000). 
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Critical Habitat and Recovery Plan 

Efforts to protect and restore habitat for this species are outlined in the Draft Recovery Plan for the Tidal 
Marsh Ecosystems of Northern and Central California (USFWS, 2010).  OAK is located in the 
Central/San Francisco Bay Recovery Unit, Segment K, of this Draft Recovery Plan (USFWS, 2010).  No 
critical habitat has been designated for the salt marsh harvest mouse. 

Previously Documented Occurrences 

There are no current or historical CNDDB records of the salt marsh harvest mouse within the Airport 
boundary.  The salt marsh harvest mouse was not detected during six trapping efforts at OAK.  These 
trapping efforts include surveys for salt marsh harvest mouse in 1985, 1990, 1991, 2000, and 2001 
(Figure 3-5). 

Trapping efforts in the 1980s through 2003 consistently detected salt marsh harvest mouse presence at 
Robert’s Landing, approximately 8 miles south of OAK.  Six salt marsh harvest mice were captured in 
1982 at Emeryville Crescent, 8 miles north of OAK, during a 540-trap night event.  The most current 
records of salt marsh harvest mouse in the San Leandro Bay are from collection efforts conducted 
between 1910 and 1938 at Arrowhead Marsh (CNDDB Occurrence #59).  Although suitable salt marsh 
harvest mouse habitat is present in some of the wetland sites of San Leandro Bay, such as Arrowhead 
Marsh, it is unknown if the species has been extirpated from the area after the last observations were 
recorded more than 70 years ago.  The salt marsh harvest mouse is assumed to be extant at Arrowhead 
Marsh based on an email from the East Bay Regional Park District staff (Bell, 2010). 

Potential to Occur 

All of the documented occurrences of salt marsh harvest mouse in the region are outside of the Airport 
boundary; there are no records of this species in the Action Area or in the Airport.  Ongoing, multi-year 
intensive trapping efforts, conducted in habitat within the OAK boundary between 1985 and 2001 did not 
result in even a single salt marsh harvest mouse detection.  The consistent and long-term negative findings 
of salt marsh harvest mouse trapping efforts is likely due to the absence of emigration pathways between 
existing populations of salt marsh harvest mouse and identified habitat at OAK.  An additional relevant 
ecological factor at OAK is the lack of historical habitat.  Habitat considered sufficient for this species has 
developed on fill placed in areas that were historically open water.  Salt marsh harvest mouse is presumed to 
be absent from these areas because these wetlands developed after the 1950s on fill material. 

URS biologists conducted a habitat assessment for the salt marsh harvest mouse within the Action Area 
on January 5, 2012 (Appendix B).  Based on the January 5 habitat evaluation, wetlands in the Action Area 
where pickleweed is present are generally sparse and lack the vegetative structure and cover typical of 
habitats occupied by the salt marsh harvest mouse.  Wetlands within the Action Area that are potentially 
suitable for salt marsh harvest mouse are all located in the South Field, primarily in the wetlands adjacent 
to Runway 11 (Figure 3-6).  Wetland habitats within the North Field are not suitable habitat for the salt 
marsh harvest mouse based on the criteria utilized in the assessment.  All of the pickleweed stands at 
OAK are small, fragmented, patchy and surrounded by disturbed habitats. 
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The nearest known population of salt marsh harvest mouse is at Roberts Landing, more than 8 miles to 
the south.  Habitats in the vicinity of OAK that are potentially suitable for the salt marsh harvest mouse 
include the San Leandro Bay wetland complex 3 miles to the east; the Hayward Shoreline wetland 
complex 4.5 miles to the south; and the Emeryville Crescent shoreline 1.6 miles to the north.  Barriers to 
movement of the salt marsh harvest mouse from these areas include open water, major roadways, the 
Airport perimeter dike, and the Airport runways.  There are no continuous corridors of suitable habitat for 
salt marsh habitat between known salt marsh harvest mouse populations and existing habitat fragments at 
the Airport.  Therefore, it is highly unlikely that the salt marsh harvest mouse occurs in either the North 
Field or South Field of OAK. 

3.4 FEDERALLY LISTED SPECIES UNDER NMFS JURISDICTION 

3.4.1 CENTRAL CALIFORNIA COAST STEELHEAD ESU 

Life History 

The Central California Coast steelhead ESU was listed as a threatened species on August 18, 1997 
(Federal Register 62:43937).  The ESU includes all naturally spawned anadromous steelhead populations 
below natural and manmade impassable barriers in California streams from the Russian River (inclusive) 
to Aptos Creek (inclusive), and the drainages of San Francisco, San Pablo, and Suisun bays eastward to 
Chipps Island at the confluence of the Sacramento and San Joaquin rivers (NMFS, 2007a).  The ESU also 
includes tributary streams to Suisun Marsh, including Suisun Creek, Green Valley Creek, and an 
unnamed tributary to Cordelia Slough (commonly referred to as Red Top Creek), excluding the 
Sacramento-San Joaquin River Basin, as well as two artificial propagation programs:  the Don Clausen 
Fish Hatchery, and Kingfisher Flat Hatchery/ Scott Creek (Monterey Bay Salmon and Trout Project) 
steelhead hatchery programs (NMFS, 2007b). 

This ESU is composed entirely of winter-run steelhead (Good et al., 2005).  Winter-run steelhead are at or 
near sexual maturity when they enter freshwater during late fall and winter.  They spawn shortly after 
returning to freshwater.  Steelhead eggs hatch in about 30 days at 51 degrees Fahrenheit (Leitritz and 
Lewis, 1980).  Fry usually emerge from the gravel 4 to 6 weeks after hatching, but factors such as redd 
depth, gravel size, siltation, and temperature can speed or retard this time (Shapovalov and Taft, 1954).  
The newly emerged fry move to the shallow, protected areas associated with the stream margin (Royal, 
1972; Barnhardt, 1986) where they feed.  Juveniles inhabit a variety of habitats, including stream riffles 
(Barnhardt, 1986).  After spending 1 or more years in natal streams, juvenile steelhead migrate 
downstream, enter the marine environment, and undergo the process of smoltification, in which 
physiological and morphological changes prepare them for life in marine waters. 

Critical Habitat 

Critical habitat was established for the Central California Coast steelhead ESU on September 2, 2005 
(Federal Register 70:52488-52626).  The designation includes natal spawning and rearing waters, 
migration corridors, and estuarine areas that serve as rearing areas.  The lateral extent of this critical 
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habitat is defined by the ordinary high-water line (NMFS, 2005).  The following primary constituent 
elements (PCE) are essential for the conservation of fish in the ESU, and support one or more life stages: 

 Freshwater spawning sites with water quantity and quality conditions and substrate supporting 
spawning, incubation, and larval development. 

 Freshwater rearing sites with: 

- Water quantity and floodplain connectivity to form and maintain physical habitat conditions 
and support juvenile growth and mobility 

- Water quality and forage supporting juvenile development 

- Natural cover such as shade, submerged and overhanging large wood, log jams and beaver 
dams, aquatic vegetation, large rocks and boulders, side channels, and undercut banks. 

 Freshwater migration corridors free of obstruction and excessive predation with water quantity 
and quality conditions and natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, side channels, and undercut banks supporting juvenile and 
adult mobility and survival. 

 Estuarine areas free of obstruction and excessive predation with: 

- Water quality, water quantity, and salinity conditions supporting juvenile and adult 
physiological transitions between fresh- and saltwater 

- Natural cover such as submerged and overhanging large wood, aquatic vegetation, large 
rocks and boulders, side channels 

- Juvenile and adult forage, including aquatic invertebrates and fishes, supporting growth and 
maturation (NMFS, 2005). 

Previously Documented Occurrences 

Information about Central California Coast steelhead abundance is limited, but the run sizes appear to be 
substantially lower than historic estimates throughout the region.  Current estimates indicate an average of 
14,100 adult steelhead per year for the entire ESU, down from over 90,000 in the 1960s (NMFS, 2006).  
Historically, the San Francisco Bay supported numerous small populations, but the Bay lacked sufficient 
habitat for self-sustaining populations (Moyle et al., 2008).  Studies conducted by NMFS (NMFS, 2001) 
and CDFG indicate that the primary migration corridor is through Raccoon Strait (Marin County) and 
north of Yerba Buena Island several miles to the north of OAK. 

A review of literature and the Calfish database, a California cooperative fish and habitat data program, 
have verified that steelhead are known to spawn in several drainages of San Francisco Bay, including 
Coyote Creek, the Guadalupe River, and San Francisquito Creek, and they are likely to occur throughout 
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the Delta and San Francisco Bay during the migration season of December 1 through May 31 (Calfish, 
2011). 

Potential to Occur 

Even though the San Francisco Bay Estuary is in the range of the Central California Coast steelhead ESU, 
the Proposed Action would not require work within the waters of San Francisco Bay.  The Central 
California Coast steelhead ESU will not be affected directly or indirectly by the RSA improvements (see 
discussion below in Chapter 4 below).  A minor amount of project construction will be above the water of 
San Francisco Bay, but the discharge of fill or debris into these waters will be prevented through 
implementation of the proposed BMPs.  Potential stormwater discharges will be governed by the Airport 
stormwater permit conditions, as required by the San Francisco Bay Regional Water Quality Control 
Board.  The Central California Coast steelhead ESU may occur in the Action Area, specifically, 
underneath the trestle structure.  However, the anticipated work activity on the trestle will occur entirely 
outside the water, and no debris will be allowed to enter the water due to implementation of BMPs.  
Therefore, the minor work activities on the trestle structure will have no effect to the Central California 
Coast steelhead ESU or its designated critical habitat. 

3.4.2 GREEN STURGEON SOUTHERN DPS 

Life History 

The southern DPS of green sturgeon was listed as federally threatened on April 6, 2006 (Federal Register 
62:43937).  This DPS of green sturgeon consists of all coastal and Central Valley populations south of the 
Eel River, with the only known spawning population in the Sacramento River. 

The green sturgeon, like all sturgeon species, is a long-lived, late maturing, slow-growing fish.  It is an 
anadromous species, coming into rivers primarily to spawn.  Juveniles rear in fresh water for as long as 
2 years before migrating to sea.  Green sturgeon are thought to spawn every 3 to 5 years in deep pools 
with turbulent water velocities, and prefer cobble substrates, but can use substrates ranging from clean 
sand to bedrock.  Females produce 60,000 to 140,000 eggs that are broadcast to settle into the spaces 
between cobbles.  Spawning occurs in the Sacramento River in late spring and early summer (March 
through July).  San Francisco Bay and the Central Valley river system contain the southernmost spawning 
population of green sturgeon.  Green sturgeon spawning in the southern DPS occurs predominately in the 
upper Sacramento River (Moyle, 2002). 

Once green sturgeon out-migrate from freshwater they disperse widely and are considered the most 
broadly distributed and wide-ranging species of the sturgeon family.  The green sturgeon ranges from 
Mexico to at least Alaska in marine waters, and is observed in bays and estuaries up and down the West 
Coast of North America (Moyle et al., 1995).  Sturgeons tagged in the Sacramento River are captured 
primarily in coastal and estuarine waters to the north (Miller and Kaplan, 2001).  They are also found 
throughout the San Francisco Bay and Delta during periods of migration.  Adults feed on benthic 
invertebrates, and to a lesser extent, small fish.  Juveniles feed on opossum shrimp and amphipods in the 
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San Francisco Estuary.  In the southern San Francisco Bay, green sturgeon are year-round residents 
(Miller and Kaplan, 2001). 

The principal factor for decline of the southern DPS is the reduction of the spawning area to a limited area 
of the Sacramento River.  Sample surveys conducted by NMFS in the late 1990s and early 2000s suggest 
that the southern DPS abundance has been stable, except for a large increase in the 2001 estimate of 8,421 
fish.  That was approximately four times higher than any previous estimate, which in the years prior to 
2001 ranged from several hundred to approximately 2,000 individuals.  The data suggest an increasing 
trend in green sturgeon abundance, but the increase was not statistically significant even with the large 
increase in the 2001 estimate (Federal Register, Volume 68, No. 19, p. 4439). 

Critical Habitat 

On October 9, 2009, NMFS issued a final designation of critical habitat for green sturgeon (74 CFR 
52300-52351).  This includes the designation of specific rivers, estuaries, and coastal areas as critical 
habitat for this species.  Under this ruling, the entire San Francisco Bay below mean higher high water 
(MHHW) is designated as critical habitat for the green sturgeon. 

Previously Documented Occurrences 

Information about green sturgeon abundance is limited.  A review of literature and the Calfish database 
verified that juvenile green sturgeon occur throughout the Sacramento River Delta and San Francisco Bay 
(Calfish, 2011).  No current or historic spawning locations for green sturgeon are known in the San 
Francisco Bay drainages.  However, during the spring months, sturgeon are regularly caught by sport 
fishermen from the Dumbarton Public Fishing Pier.  CDFG estimates that one-fifth of the sturgeon landed 
in the estuary are green sturgeon, and that the rest are white sturgeon (Moyle, 2002). 

Potential to Occur 

The San Francisco Bay is within the range of the green sturgeon Southern DPS and its designated critical 
habitat.  As described below in Chapter 4, the green sturgeon will not be affected directly or indirectly 
from the RSA improvements.  All construction activities in San Francisco Bay within the boundaries of 
the Action Area will be above water, and discharges into San Francisco Bay will be prevented through 
BMPs 

3.4.3 ESSENTIAL FISH HABITAT 

The San Francisco Bay is classified as EFH under the Magnuson-Stevens Fisheries Conservation and 
Management Act (MSFCMA).  The MSFCMA, also known as the Sustainable Fisheries Act (PL 
104-297), requires all federal agencies to consult with the Secretary of Commerce on activities or 
proposed activities authorized, funded, or undertaken by that agency that may adversely affect EFH of 
federally managed marine and anadromous fish species.  The EFH provisions of the Sustainable Fisheries 
Act are designed to protect fisheries habitat from being lost due to disturbance and degradation. 
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The MSFCMA requires implementation of measures to conserve and enhance EFH.  Guidelines from the 
MSFCMA direct NMFS to use a coordinated process to evaluate projects that may affect EFH under 
Section 305(b) of the MSFCMA, with required Section 7 consultation process under ESA.  Under 
existing guidelines (NMFS, 2004), if NMFS determines that a Proposed Action is not likely to adversely 
affect species listed under ESA that are also managed under the MSFCMA, and an informal consultation 
process is pursued, no EFH conservation recommendations are necessary in most cases. 

The San Francisco Bay is located in an area identified as EFH for various life stages of fish species 
managed with the Fishery Management Plans (FMP) under the MSFCMA, as shown in Table 3-1. 

The designated EFH will not be affected by the RSA improvements.  All construction activities in San 
Francisco Bay in the boundaries of the Action Area will be above water. 

Table 3-1 
Fish Species of Central San Francisco Bay 

Under a Fisheries Management Plan 

Fisheries 
Management Plan Common Name Scientific Name Life Stage* Abundance 

Coastal Pelagic Northern 
anchovy 

Engraulis mordax J, A Abundant 

Pacific sardine Sardinops sagax J, A Present 

Jack mackerel Trachurus symmetricus E, L Present 

Pacific Groundfish English sole Parophrys vetulus J, A Abundant 

Sand sole Psettichthys melanostictus L, J ,A Rare 

Starry flounder Platichthys stellatus J, A Present 

Lingcod Ophiodon elongatus - Rare 

Brown rockfish Sebastes auriculatus J Present 

Leopard shark Triakis semifasciata J, A Present 

Spiny dogfish Squalus acanthias - Present 

Skates Raja spp. - Present 

Soupfin shark Galeorhinus galeus - Present 

Cabezon Scorpaenichthys 
marmoratus 

J Few 

Pacific Coast 
Salmon 

Chinook salmon Oncorhynchus tshawytscha J, A Seasonally Present

Coho salmon Oncorhynchus kisutch J, A Not Present 

Source:  NMFS, 2009 

Notes: 

A = Adult 

J = Juvenile 

L = Larvae 

E = Egg 

*= information is not available 
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 CHAPTER 4.0
POTENTIAL EFFECTS TO FEDERALLY LISTED SPECIES AND THEIR HABITAT 

This chapter describes potential effects to federally listed species and their habitats.  The evaluation was 
based on a review of the available literature regarding the status and known distribution of federally listed 
species, data collected from studies conducted at OAK, biological resource surveys (species-specific) 
(FAA, 2008; GANDA, 2008; NRM Environmental, 2007; Port of Oakland, 1997; URS, 2002, 2005, 
2007, 2008), and reconnaissance surveys in 2009, 2011, and 2012. 

4.1 POTENTIAL EFFECTS ON THE CALIFORNIA CLAPPER RAIL 

4.1.1 DIRECT EFFECTS 

As described in Chapter 3, Section 3.3.1, based on the absence of suitable habitat and predation pressure, 
it is not likely that nesting California clapper rail are present in the Action Area (Raabe, 2011) (Appendix 
F).  However, juvenile migrants have the potential to occur occasionally in non-tidal wetlands of the 
South Field while dispersing from nearby regional populations.  Construction activities in or adjacent to 
the non-tidal wetlands may directly affect this species.  Direct effects to California clapper rail occurring 
in an active work area may include an alarm response on the part of the bird, causing it to flush, run away 
from the source of disturbance, or wait out the disturbance.  Flushed birds are at increased risk of 
predation by nearby predators when they flush or run, and they may fly accidentally into the construction 
zone.  Direct effects could also include injury leading to mortality, or direct mortality from accidental 
contact with construction equipment. 

As shown on Figures 3-2 and 3-3, the Proposed Action will result in the permanent loss of 7.03 acres of 
marginal California clapper rail dispersal areas in the Runway 11 area of the South Field.  The affected 
habitat consists primarily of a linear series of low-growing pickleweed and saltgrass adjacent to non-tidal 
brackish ponds (waters of the U.S.); and at higher elevations, with iceplant, monotypic stands of pampas 
grass, and mowed annual grassland.  The affected habitat in the Runway 11 area lacks wetlands with 
densely vegetated tidal marshes that provide habitat relatively free of predators.  Therefore, the habitat at 
OAK lacks vegetation that a California clapper rail could use for cover, and does not support prey that 
would be typically consumed by this species.  The lack of tidal influence restricts development of a 
typical San Francisco estuary tidal marsh.  For these reasons, in addition to the presence of higher-quality 
foraging habitat in the San Leandro Bay wetland complex, use of this area by dispersing juvenile or adult 
rails is likely rare throughout the year, with sporadic presence slightly increasing during the post-breeding 
dispersal period. 

The Proposed Action would reduce the area of non-tidal wetland habitat available to dispersing rails, but 
will only marginally degrade the overall habitat quality in the Action Area because two critical 
components of California clapper rail foraging habitat (vegetative cover and prey availability) are already 
absent.  The Proposed Action would also temporarily affect 0.74 acres of wetlands in the Runway 11 area 
of the South Field that also provides marginal habitat for California clapper rail.  Permanent and 
temporary effects to this marginal habitat would be offset by proposed off-Airport compensatory 
mitigation. 
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4.1.2 INDIRECT EFFECTS 

Habitat degradation from erosion and sedimentation could occur on the inboard side of the perimeter dike, 
but is unlikely to affect clapper rails.  Foraging habitat adjacent to the construction boundaries is non-
tidal, and so is generally devoid of rail prey, such as mussels, crabs, and other common marine macro-
invertebrates.  For this reason, increased turbidity of the non-tidal waters of the U.S. that occur along the 
southern perimeter would not significantly alter prey availability.  Sediment discharge into marginal 
foraging habitats (non-tidal wetlands) would be reduced to ecologically insignificant and discountable 
levels with the implementation of standard erosion control measures and BMPs. 

4.2 POTENTIAL EFFECTS ON THE WESTERN SNOWY PLOVER AND CALIFORNIA 
LEAST TERN 

Western snowy plover and California least tern can co-occur in the sand area found in the Action Area.  
Accordingly, they have been addressed together for the purposes of this BA.  Prior to construction 
activities, USFWS-approved biologists will perform breeding and preconstruction surveys for western 
snowy plover and California least tern starting a year prior to construction activities.  If nesting western 
snowy plovers or California least terns are discovered, and construction in the sand area overlaps with the 
breeding season, USFWS-approved buffer zones will be implemented in coordination with USFWS until 
the nest is determined to be no longer active. 

4.2.1 DIRECT EFFECTS 

As described in Chapter 3, Sections 3.3.2 and 3.3.3, respectively, western snowy plovers and California 
least terns have the potential to occur in the sand area west of Runway 11.  Relocation of the Runway 11 
MALSR required as part of the Proposed Action would result in the temporary disturbance of upland 
habitat during construction.  The sand area could potentially be used for nesting by both species; if 
nesting western snowy plover or California least tern are present, they will be identified during 
preconstruction surveys and avoided during the breeding season (as described in Section 2.4.5).  
However, there would be no permanent habitat effects as a result of the lighting system relocation 
because there is no net loss of the sand area.  The existing lighting posts in this area are being relocated 
from their current locations, and the duration of work will be limited to a month. 

4.2.2 INDIRECT EFFECTS 

Indirect effects to the California least tern and western snowy plover may result from increased human 
presence in the sand area during removal and installation of the new lighting system, and heavy 
equipment movement around the area.  Indirect effects may elicit a variety of responses ranging from no 
direct response on the part of individual terns and plovers in the area, to flushing, leaving the area, 
increased vigilance, or simply avoiding certain areas.  Through implementation of conservation measures, 
including species-specific measures described in Section 2.4.5, the Proposed Action would avoid and 
minimize adverse effects on the California least tern and western snowy plover.  The removal and 
installation of the lighting system would not have a permanent indirect effect on the western snowy 
plovers and/or California least terns in the Action Area. 
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4.3 POTENTIAL EFFECTS ON THE SALT MARSH HARVEST MOUSE 

4.3.1 DIRECT AND INDIRECT EFFECTS 

As discussed in Section 3.3.4, the potential for the salt marsh harvest mouse to occur within the Action 
Area is extremely unlikely, and it is probable that this species does not occur at OAK.  Potential habitat 
for this species is however present at the Airport and within the Action Area (Appendix B).  The 
Proposed Action would permanently remove 4.50 acres and temporarily disturb 0.38 acre of non-tidal and 
seasonal wetlands that are potentially suitable for the salt marsh harvest mouse.  Of these, only 0.23 acre 
of permanent impacts, and 0.15 acre of temporary impacts occur outside of the affected California clapper 
rail habitat.  Although it is unlikely that the salt marsh harvest mouse occurs within the Action Area, the 
implementation of construction BMPs and species-specific conservation measures would avoid direct 
mortality of the mouse and minimize other direct and indirect effects to this species. 

4.4 NO EFFECTS TO THE CENTRAL CALIFORNIA COAST STEELHEAD ESU AND 
GREEN STURGEON SOUTHERN DPS 

Central California Coast steelhead ESU and green sturgeon Southern DPS are present in the San 
Francisco Bay.  The relocation of the light system at Runway 29 would be conducted on an existing 
trestle structure.  The work will not include in-water work or any discharge of materials into San 
Francisco Bay.  Additionally, construction activities should be within a one-month timeframe, and the 
implementation of BMPs will further avoid any effects to species.  Since the Proposed Action does not 
include work in the San Francisco Bay, and BMPs will be in place to avoid debris from falling into the 
Bay, there will be no effect on the Central California Coast steelhead ESU and green sturgeon Southern 
DPS, or their designated critical habitat. 

4.5 NO EFFECTS TO ESSENTIAL FISH HABITAT 

The Proposed Action is located adjacent to an area identified as EFH for various life stages of fish species 
managed by various FMPs.  However, the Proposed Action does not include in-water work in the San 
Francisco Bay.  For the same reasons identified above for the Central California Coast Steelhead and the 
green sturgeon, there will be no effect to EFH as a result of implementation of the Proposed Action. 
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 CHAPTER 5.0
CUMULATIVE ADVERSE EFFECTS 

Cumulative effects, as defined by the ESA, are those effects of future state or private activities, not 
involving federal activities, that are reasonably certain to occur in the Action Area (ESA, 50 CFR Section 
402.2).  There are no state and/or private projects planned to occur in the Action Area.  Therefore, the 
Proposed Action is not expected to result in cumulative effects on the California clapper rail, western 
snowy plover, California least tern, or salt marsh harvest mouse and/or their habitats. 
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 CHAPTER 6.0
CONCLUSIONS AND DETERMINATIONS 

6.1 CONCLUSION 

This BA has been prepared to evaluate the potential adverse effects of the Proposed Action on species 
federally listed as endangered or threatened, in compliance with Section 7 of the ESA.  Of the 26 
federally listed species with potential to occur in the Action Area, 22 species were ruled out for further 
analysis due to the lack of suitable habitat in the Action Area, including extensive areas developed for an 
airport, local or regional extirpations, and/or because the Action Area lies outside of the species’ known 
current geographic range.  Designated critical habitat for federally listed plant and wildlife species do not 
occur in the Action Area. 

The following four federally listed species have suitable habitat or potential to occur in the Action Area:  
California clapper rail, western snowy plover, California least tern, and salt marsh harvest mouse.  The 
Action Area contains a variety of non-tidal wetlands that may provide potential dispersal and marginal 
foraging habitat for the California clapper rail.  The Action Area includes non-tidal and seasonal wetlands 
within the South Field area that may provide potentially suitable habitat for salt marsh harvest mouse, 
although long-term trapping efforts conducted in the South Field have resulted in consistently negative 
results.  Upland habitat in the Action Area includes a sand area at the Runway 11 end of the South Field, 
which is potentially suitable for nesting western snowy plover and California least tern.  The  
Action Area also includes that portion of San Francisco Bay that is immediately below the existing pile 
and trestle structure that supports the Runway 29 ILS ALSF-2 lighting system. 

Construction activities in or adjacent to the non-tidal wetlands may directly affect California clapper rail 
if an individual is present.  Direct effects to this species could include causing the bird to flush, or avoid 
the source of disturbance.  Specifically, the Proposed Action is anticipated to cause 7.03 acres of 
permanent effects and 0.74 acre of temporary effects to marginal foraging and dispersal California 
clapper rail habitat. 

The proposed conservation measures will minimize potential effects to the California clapper rail.  These 
measures include standard BMPs, biological and off-site mitigation.  The Port proposes off-site mitigation 
for permanent loss of 7.03 acres and off-site mitigation for temporary disturbance of 0.74 acre.  The Port 
proposes the following two possible off-site options, subject to approval by the USFWS: 

 Enhancement of tidal marsh habitat; or 

 Creation of high-quality habitat at an off-site location that would be preserved in perpetuity for 
the benefit of this species. 

These off-site mitigation options may also benefit the salt marsh harvest mouse.  In addition, while it is 
not being counted as mitigation, the 0.74 acre of habitat that would be temporarily removed during 
construction would be allowed to reestablish to pre-construction conditions after the project is completed. 
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The western snowy plover and California least tern have historically been observed in the Action Area; 
the sand area near Runway 11 provides suitable nesting habitat for both species.  Relocation of the 
lighting system at the end of Runway 11 would temporarily affect a small area of the sand area while 
lights are being replaced. 

To avoid and minimize effects to the western snowy plover and California least tern, the Port plans to 
conduct focused surveys, including preconstruction surveys within 30 days of construction, and to 
implement seasonal restrictions/construction buffer zones, if needed during the breeding season. 

To avoid and minimize effects to the salt marsh harvest mouse, the Port will install exclusion fence 
around the limits of potentially suitable habitats identified in the Salt Marsh Harvest Mouse Habitat 
Assessment and remove vegetation within these areas using hand-operated equipment. 

6.2 DETERMINATION 

Construction activities associated with the Proposed Action are likely to adversely affect the California 
clapper rail by temporarily and permanently affecting a small amount of potential dispersal and marginal 
foraging habitat for this species.  Based on the implementation of the proposed conservation measures, 
including the proposed mitigation, the potential effects to this species would not jeopardize the 
persistence or long-term recovery of this species because the affected habitat could only be marginally 
used by this species, and it is not suitable for breeding activity. 

The Proposed Action is not likely to adversely affect western snowy plover, the California least tern, or 
salt marsh harvest mouse based on implementation of the proposed conservation measures and the 
unlikely occurrence of these species in the Action Area. 

The Proposed Action will have no effect on fish species under NMFS jurisdiction and EFH, because the 
Proposed Action does not occur in suitable habitat for these species. 

In addition, the Proposed Action would have no effect on designated critical habitat.  Table 6-1 presents a 
summary of determinations for the federally listed species addressed in this Biological Assessment. 

Table 6-1 
Summary of ESA and EFH Determinations on Federally Listed Species 

Federally Listed Species No Effect 
Not Likely to 

Adversely Affect 
Likely to 

Adversely Affect 

California Clapper Rail   X 
Western Snowy Plover  X  
California Least Tern  X  
Salt Marsh Harvest Mouse  X  
Central California Coast Steelhead ESU X   
Green Sturgeon Southern DPS X   
Coastal Pelagic FMP X   
Pacific Groundfish FMP X   
Pacific Coast Salmon FMP X   



FINAL BIOLOGICAL ASSESSMENT 
This document is the property of the Federal Aviation Administration and is for official use only. 

Public availability of this document is to be determined under 5 USC § 552 exclusively. 

Chapter 7.0 References 

 

 7-1 
Oakland International Airport Final BA Runway Safety Area Improvement Project 

 CHAPTER 7.0
REFERENCES 

Barnhardt, R.A., 1986.  Species Profiles:  Life histories and environmental requirements of coastal fishes 
and invertebrates (Pacific Southwest) Steelhead.  U.S. Fish and Wildlife Service Biological Report 
82.  (11.60), 21 pp. 

Bell, Douglas, 2010.  Personal communication through electronic mail between Douglas Bell, Wildlife 
Program Manager at East Bay Regional Park District, and Colleen Liang, Port of Oakland 
Environmental Scientist, regarding the salt marsh harvest mouse.  February 1. 

BFS (Biological Field Services), 1995.  California Least Tern Breeding Season at the Metropolitan 
Oakland International Airport.  Prepared by Laura Feeney.  May 18. 

Calfish Database, 2011.  California Cooperative Anadromous Fish and Habitat Data Program.  Available 
at http://www.calfish.org.  Accessed September, 2011. 

Casazza, M.L., J.Y. Takekawa, T. Rohmer, and K. Navarre, 2008.  Breeding Behavior and Dispersal of 
Radio-Marked California Clapper Rails.  Western Birds.  Volume 39:  pp. 101-106.  2008. 

CDFG (California Department of Fish and Game), 2011.  Rarefind 3, a program created by the California 
Department of Fish and Game, allowing access to the California Natural Diversity Database.  April 
version. 

ESA (Environmental Science Associates), 1988.  Special-Status Plants and Animals, Existing 
Environmental Conditions, Metropolitan Oakland International Airport.  Technical Memorandum #8.  
September. 

Ehrlich, P., D. Dobkin, and D. Wheye, 1987.  The Birders Handbook:  A Field Guide to the Natural 
History of North American Birds.  New York:  Simon and Schuster Inc. 

FAA (Federal Aviation Administration), 1989.  FAA Advisory Circular 150/5300-13, Airport Design.  
Issued September 29, 1989.  Change 15 issued December 31, 2009. 

FAA (Federal Aviation Administration), 1999.  FAA Order 5200.8, Runway Safety Area Project, October 
1. 

FAA (Federal Aviation Administration), 2004.  FAA Order 5200.9, Financial Feasibility and Equivalency 
of Runway Safety Area Improvements and Engineered Material Arresting Systems, March 15, 2004. 

FAA (Federal Aviation Administration), 2008.  Extraordinary Circumstances Evaluation Form 
(Documented Categorical Exclusion) for Airport Development Projects.  Oakland International 
Airport (OAK).  Land Acquisition for RSA Improvement to Runway 9R-27L. 

FAA (Federal Aviation Administration), 2010.  FAA Order JO6850.2B.  Visual Guidance Lighting 
Systems, August 20. 



FINAL BIOLOGICAL ASSESSMENT 
This document is the property of the Federal Aviation Administration and is for official use only. 

Public availability of this document is to be determined under 5 USC § 552 exclusively. 

Chapter 7.0 References 

 

 7-2 
Oakland International Airport Final BA Runway Safety Area Improvement Project 

GANDA (Garcia and Associates), 2008.  Memorandum:  Biological Evaluation for the North Runway 
Property Transfer.  From Joe Drennan to David Reel (URS).  May 6; 41 pages. 

Goals Project, 2000.  Baylands Ecosystem Species and Community Profiles:  Life histories and 
environmental requirements of key plants, fish and wildlife.  Prepared by the San Francisco Bay Area 
Wetlands Ecosystem Goals Project.  P.R. Olofson, editor.  San Francisco Bay Regional Water Quality 
Control Board, Oakland, California. 

Good, T.P., R.S. Waples, and P.B. Adams, 2005.  Updated status of federally listed ESUs of West Coast 
salmon and steelhead.  U.S. Department of Commerce, NOAA Technical Memorandum, NMFS-
NWFSC-66.  598 pp. 

ISP (Invasive Spartina Project), 2010.  California Clapper Rail Surveys for the San Francisco Estuary 
Invasive Spartina Project.  Prepared for State Coastal Conservancy, Oakland, California.  February. 

ISP (Invasive Spartina Project), 2012.  California Clapper Rail Habitat Enhancement, Restoration and 
Monitoring Plan.  California State Coastal Conservancy, Oakland, CA.  January. 

Leitritz, E. and R.C. Lewis, 1980.  Trout and Salmon Culture (Hatchery Methods).  California Fishery 
Bulletin No.  164.  University of California. 

Miller, Jeff, and Jonathan Kaplan, 2001.  Petition to List the North American Green Sturgeon (Acipenser 
medirostris) as an Endangered or Threatened Species under the Endangered Species Act.  Prepared by 
the Environmental Protection Information Center, Center for Biological Diversity, and Waterkeepers 
Northern California. 

Moyle, P.B., R.M. Yoshiyama, J.E. Williams, and E.D. Wikramanayake, 1995.  Fish Species of Special 
Concern in California.  Second edition.  Final report to California Department of Fish and Game, 
contract 2128IF. 

Moyle, P.B., 2002.  Inland Fishes of California.  University of California Press, Berkeley, California, 
pp. 106-113. 

Moyle, P.B., J.A. Israel, and S.E. Purdy, 2008.  Salmon, Steelhead, and Trout in California – Status of an 
Emblematic Fauna.  Prepared for California Trout by the Center for Watershed Sciences, University 
of California at Davis. 

NMFS (National Marine Fisheries Service), 2001.  Biological Opinion for the San Francisco-Oakland 
Bay Bridge East Span Seismic Safety Project. 

NMFS (National Marine Fisheries Service), 2004.  Essential Fish Habitat Guidance , Version 1.1.  NMFS 
Office of Habitat Conservation.  Silver Spring, Maryland.  Available at 
http://www.nmfs.noaa.gov/habitat/habitatprotection/pdf/efh/EFH%20Consultation%20Guidance%20
v1-1.pdf. 



FINAL BIOLOGICAL ASSESSMENT 
This document is the property of the Federal Aviation Administration and is for official use only. 

Public availability of this document is to be determined under 5 USC § 552 exclusively. 

Chapter 7.0 References 

 

 7-3 
Oakland International Airport Final BA Runway Safety Area Improvement Project 

NMFS (National Marine Fisheries Service), 2005.  Endangered and Threatened Species; Designation of 
Critical Habitat for Seven Evolutionarily Significant Units of Pacific Salmon and Steelhead in 
California; Final Rule.  50 CFR Part 226 Volume 70, Number 170, pp. 52488-52627. 

NMFS (National Marine Fisheries Service), 2006.  Endangered and threatened species:  final listing 
determinations for 10 distinct population segments of West Coast steelhead.  Federal Register, 
(January 5, 2006) Volume 71, pp. 834-862. 

NMFS (National Marine Fisheries Service), 2007a.  Federal Recovery Outline for the Distinct Population 
Segment of the Central California Coast Steelhead.  Available at 
http://swr.nmfs.noaa.gov/recovery/FINAL_Steelhead_061507.pdf. 

NMFS (National Marine Fisheries Service), 2007b.  Report on the Sub-tidal Habitats and Associated 
Biological Taxa in San Francisco Bay.  August. 

NMFS (National Marine Fisheries Service), 2009.  Endangered and Threatened Wildlife and Plants:  
Final Rulemaking to Designate Critical Habitat for the Threatened Southern Distinct Population 
Segment of North American Green Sturgeon; Final Rule.  50 CFR Part 226.  Federal Register 
(Volume 74, Number 195):  pp. 52300-52351.  National Oceanic and Atmospheric Administration, 
National Marine Fisheries Service.  URL:  http://www.nmfs.noaa.gov/pr/pdfs/fr/fr74-52300.pdf.  
October 9, 2009. 

NRM Environmental, 2007.  Least Tern and Snowy Plover Breeding Season Survey Summary 2007.  Port 
of Oakland.  Oakland International Airport.  Technical Memorandum to Danny Wan. 

OAK (Oakland International Airport), 2011.  Oakland International Airport:  Airport Stats.  
http://www.flyoakland.com/.  Accessed on June 1, 2011. 

Patton, R.T., 2002.  California Least Tern Breeding Survey, 2002 Season.  California Department of Fish 
and Game, Species Conservation and Recovery Program Report, 2002-2003.  24 pp. 

Popper, Brian, 2011.  Personal communication through electronic mail between Brian Popper, Wildlife 
Biologist at USDA/APHIS working at Don Edwards National Wildlife Refuge, and Wendy A. Hayes, 
Port of Oakland Environmental Scientist, regarding predator management at Don Edwards National 
Wildlife Refuge.  September 28. 

Port of Oakland, 1997.  Final Environmental Impact Statement/Environmental Impact for the Proposed 
Airport Development Program.  December 1997. 

Raabe, Andrew, 2011.  Personal communication through electronic mail between Andrew Raabe, 
USFWS representative, and Colleen Liang, Port of Oakland Environmental Scientist, regarding bird 
surveys and breeding seasons.  May 12. 

Riensche, D.L., 2007.  California Least Tern Habitat Enhancement and Nesting in The East Bay Regional 
Park District, California.  Transactions of the Western Section of the Wildlife Society, Volume 43, 
pp. 62-71. 



FINAL BIOLOGICAL ASSESSMENT 
This document is the property of the Federal Aviation Administration and is for official use only. 

Public availability of this document is to be determined under 5 USC § 552 exclusively. 

Chapter 7.0 References 

 

 7-4 
Oakland International Airport Final BA Runway Safety Area Improvement Project 

Royal, L.A., 1972.  An Examination of the Anadromous Trout Program of the Washington State Game 
Department.  Washington Department of Game. 

Shapovalov, L. and A.C. Taft, 1954.  The Life Histories of the Steelhead Rainbow Trout (Salmo 
gairdneri) and Silver Salmon (Oncorhynchus kisutch) with Special Reference to Waddell Creek, 
California, and Recommendations Regarding Their Management California Department of Fish and 
Game.  Fish Bulletin 98. 

URS (URS Corporation), 1999.  Memorandum from Laura Cholodenko, URS, to Maureen Gaffney, 
Environmental Planner at the Port of Oakland on Burrowing Owl Field Survey of May 26, 1999. 

URS (URS Corporation), 2011.  Re-Evaluation of Alternatives Study Draft Report.  In progress. 

URS (URS Corporation), 2002.  Memorandum:  Least Tern and Snowy Plover Breeding Season Survey 
Summary; Port of Oakland, Oakland International Airport.  August. 

URS (URS Corporation), 2005.  Oakland International Airport Runway Safety Area Studies.  Final 
Report.  October. 

URS (URS Corporation), 2007.  Burrowing Owl Survey Report:  Non-breeding Season 2006-2007.  
Oakland International Airport.  Prepared for the Port of Oakland.  May. 

URS (URS Corporation), 2008.  Oakland International Airport.  Runway Safety Area Study.  Phase 2.  
Revised Draft Conceptual Design and Implementation Strategy Report.  August 18. 

USDA (United States Department of Agriculture), 1972.  Alameda County Soil Survey-Eastern Part. 

USFWS (U.S. Fish and Wildlife Service), 1980.  California Least Tern Recovery Plan.  U.S. Fish and 
Wildlife Service, Portland, Oregon.  April 2. 

USFWS (U.S. Fish and Wildlife Service), 1985.  Revised California Least Tern Recovery Plan.  U.S. Fish 
and Wildlife Service, Portland, Oregon.  September 27. 

USFWS (U.S. Fish and Wildlife Service).  1991.  San Francisco Bay National Wildlife Refuge Predator 
Management Plan and Final Environmental Assessment.  San Francisco Bay National Wildlife 
Refuge, Newark, California.  March. 

USFWS (U.S. Fish and Wildlife Service), 2007.  Recovery Plan for the Pacific Coast Population of the 
Western Snowy Plover (Charadrius alexandrinus nivosus).  California/Operations Office, U.S. Fish 
and Wildlife Service, Sacramento, California.  August 13. 

USFWS (U.S. Fish and Wildlife Service), 2010.  Draft Recovery Plan for Tidal Marsh Ecosystems of 
Northern and Central California.  Sacramento, California.  Volume xviii + 636 pp. 

USFWS (U.S. Fish and Wildlife Service), 2011a.  Formal Consultation for the Proposed Runway Safety 
Area Project, San Francisco International Airport, San Francisco, San Mateo County, California.  
November 28. 



FINAL BIOLOGICAL ASSESSMENT 
This document is the property of the Federal Aviation Administration and is for official use only. 

Public availability of this document is to be determined under 5 USC § 552 exclusively. 

Chapter 7.0 References 

 

 7-5 
Oakland International Airport Final BA Runway Safety Area Improvement Project 

USFWS (U.S. Fish and Wildlife Service), 2011b.  Sacramento Fish and Wildlife species list for Hayward, 
San Leandro, Oakland East, and Oakland West USGS 7.5 minute quadrangles.  Available online at:  
http://www.fws.gov/sacramento/es/spp_lists/auto_list.cmf.  Accessed September 2011. 



FINAL BIOLOGICAL ASSESSMENT 
This document is the property of the Federal Aviation Administration and is for official use only. 

Public availability of this document is to be determined under 5 USC § 552 exclusively. 

Chapter 7.0 References 

 

 7-6 
Oakland International Airport Final BA Runway Safety Area Improvement Project 

 

This page intentionally left blank



FINAL BIOLOGICAL ASSESSMENT 
This document is the property of the Federal Aviation Administration and is for official use only. 

Public availability of this document is to be determined under 5 USC § 552 exclusively. 

Chapter 8.0 Report Preparation 

 

 8-1 
Oakland International Airport Final BA Runway Safety Area Improvement Project 

 CHAPTER 8.0
REPORT PREPARATION 

8.1 LIST OF PREPARERS 

Port of Oakland (Port) 

 Diane Heinze, Environmental Assessment Supervisor 

 Colleen Liang, Associate Environmental Scientist 

 Wendy A. Hayes, Assistant Environmental Scientist 

Biological Information Prepared by URS Corporation for the Port and FAA’s Determination 

 Bill Fehring, Project Manager 

 Rima Ghannam, Project Coordinator 

 Steve Leach, Senior Project Biologist 

 Lorena Solorzano-Vincent, Project Biologist 

 Gilda Barboza, Biologist 

 Ode Bernstein, Biologist 

8.2 LIST OF REVIEWERS 

Federal Aviation Administration (FAA) 

 Douglas Pomeroy, Environmental Protection Specialist 

Outside Legal Counsel to the Port 

 Jillian B. Blanchard, Rudder Law Group 

 

 



FINAL BIOLOGICAL ASSESSMENT 
This document is the property of the Federal Aviation Administration and is for official use only. 

Public availability of this document is to be determined under 5 USC § 552 exclusively. 

Chapter 8.0 Report Preparation 

 

 8-2 
Oakland International Airport Final BA Runway Safety Area Improvement Project 

 

This page intentionally left blank 
 



FINAL BIOLOGICAL ASSESSMENT 
This document is the property of the Federal Aviation Administration and is for official use only. 

Public availability of this document is to be determined under 5 USC § 552 exclusively. 

Appendix A USFWS and NMFS Species List 

 

 A-1 
Oakland International Airport Final BA Runway Safety Area Improvement Project 

APPENDIX A  
USFWS AND NMFS SPECIES LIST 



FINAL BIOLOGICAL ASSESSMENT 
This document is the property of the Federal Aviation Administration and is for official use only. 

Public availability of this document is to be determined under 5 USC § 552 exclusively. 

Appendix A USFWS and NMFS Species List 

 

 A-2 
Oakland International Airport Final BA Runway Safety Area Improvement Project 

This page intentionally left blank



September 16, 2011

Document Number: 110916111124 

Federal Aviation Administration 
831 Mitten Road, Suite 210 
Burlingame, CA 94010-1300  

Subject: Species List for Oakland International Airport Runway Safety Area Improvement Project  

Dear: Mr. Douglas Pomeroy  

We are sending this official species list in response to your September 16, 2011 request for 
information about endangered and threatened species. The list covers the California counties and/or 
U.S. Geological Survey 7½ minute quad or quads you requested.  

Our database was developed primarily to assist Federal agencies that are consulting with us. 
Therefore, our lists include all of the sensitive species that have been found in a certain area and also 
ones that may be affected by projects in the area. For example, a fish may be on the list for a quad if 
it lives somewhere downstream from that quad. Birds are included even if they only migrate through 
an area. In other words, we include all of the species we want people to consider when they do 
something that affects the environment.  

Please read Important Information About Your Species List (below). It explains how we made the list 
and describes your responsibilities under the Endangered Species Act.  

Our database is constantly updated as species are proposed, listed and delisted. If you address 
proposed and candidate species in your planning, this should not be a problem. However, we 
recommend that you get an updated list every 90 days. That would be December 15, 2011.  

Please contact us if your project may affect endangered or threatened species or if you have any 
questions about the attached list or your responsibilities under the Endangered Species Act. A list of 
Endangered Species Program contacts can be found at   www.fws.gov/sacramento/es/branches.htm.  

Endangered Species Division  

 

 

 

  

 

United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Sacramento Fish and Wildlife Office  
2800 Cottage Way, Room W-2605 

Sacramento, California 95825  
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U.S. Fish & Wildlife Service 

Sacramento Fish & Wildlife Office 
Federal Endangered and Threatened Species that Occur in 

or may be Affected by Projects in the Counties and/or 
U.S.G.S. 7 1/2 Minute Quads you requested 

Document Number: 110916111124 

Database Last Updated: April 29, 2010 

Quad Lists 

Listed Species 

Invertebrates 

Branchinecta lynchi 

vernal pool fairy shrimp (T) 

Speyeria callippe callippe 

callippe silverspot butterfly (E) 

Fish 

Acipenser medirostris 

green sturgeon (T) (NMFS) 

Eucyclogobius newberryi 

tidewater goby (E) 

Hypomesus transpacificus 

delta smelt (T) 

Oncorhynchus kisutch 

coho salmon - central CA coast (E) (NMFS) 

Oncorhynchus mykiss 

Central California Coastal steelhead (T) (NMFS) 

Central Valley steelhead (T) (NMFS) 

Critical habitat, Central California coastal steelhead (X) (NMFS) 

Oncorhynchus tshawytscha 

Central Valley spring-run chinook salmon (T) (NMFS) 

Critical habitat, winter-run chinook salmon (X) (NMFS) 

winter-run chinook salmon, Sacramento River (E) (NMFS) 

Amphibians 

Ambystoma californiense 

California tiger salamander, central population (T) 

Rana draytonii 

California red-legged frog (T) 

Critical habitat, California red-legged frog (X) 

Reptiles 

Masticophis lateralis euryxanthus 

Alameda whipsnake [=striped racer] (T) 

Critical habitat, Alameda whipsnake (X) 
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Birds 

Charadrius alexandrinus nivosus 

western snowy plover (T) 

Pelecanus occidentalis californicus 

California brown pelican (E) 

Rallus longirostris obsoletus 

California clapper rail (E) 

Sternula antillarum (=Sterna, =albifrons) browni 

California least tern (E) 

Mammals 

Reithrodontomys raviventris 

salt marsh harvest mouse (E) 

Plants 

Arctostaphylos pallida 

pallid manzanita (=Alameda or Oakland Hills manzanita) (T) 

Clarkia franciscana 

Presidio clarkia (E) 

Lasthenia conjugens 

Contra Costa goldfields (E) 

Suaeda californica 

California sea blite (E) 

Proposed Species 

Amphibians 

Rana draytonii 

Critical habitat, California red-legged frog (PX) 

Quads Containing Listed, Proposed or Candidate Species: 

HAYWARD (447A)  

SAN LEANDRO (447B)  

OAKLAND EAST (465C)  

OAKLAND WEST (466D)  

County Lists 

No county species lists requested. 

Key: 

(E) Endangered - Listed as being in danger of extinction.  

(T) Threatened - Listed as likely to become endangered within the foreseeable future.  

(P) Proposed - Officially proposed in the Federal Register for listing as endangered or threatened.  

(NMFS) Species under the Jurisdiction of the National Oceanic & Atmospheric Administration Fisheries Service. 

Consult with them directly about these species.  

Critical Habitat - Area essential to the conservation of a species.  

(PX) Proposed Critical Habitat - The species is already listed. Critical habitat is being proposed for it.  

(C) Candidate - Candidate to become a proposed species.  
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(V) Vacated by a court order. Not currently in effect. Being reviewed by the Service.  

(X) Critical Habitat designated for this species  

Important Information About Your Species List 

How We Make Species Lists 

We store information about endangered and threatened species lists by U.S. Geological 
Survey 7½ minute quads. The United States is divided into these quads, which are about the 

size of San Francisco. 

The animals on your species list are ones that occur within, or may be affected by projects 

within, the quads covered by the list. 

� Fish and other aquatic species appear on your list if they are in the same watershed as your 

quad or if water use in your quad might affect them.  

� Amphibians will be on the list for a quad or county if pesticides applied in that area may be 

carried to their habitat by air currents.  

� Birds are shown regardless of whether they are resident or migratory. Relevant birds on the 

county list should be considered regardless of whether they appear on a quad list.  

Plants 

Any plants on your list are ones that have actually been observed in the area covered by the 

list. Plants may exist in an area without ever having been detected there. You can find out 
what's in the surrounding quads through the California Native Plant Society's online 

Inventory of Rare and Endangered Plants. 

Surveying 

Some of the species on your list may not be affected by your project. A trained biologist 

and/or botanist, familiar with the habitat requirements of the species on your list, should 

determine whether they or habitats suitable for them may be affected by your project. We 

recommend that your surveys include any proposed and candidate species on your list. 

See our Protocol and Recovery Permits pages.  

For plant surveys, we recommend using the Guidelines for Conducting and Reporting 

Botanical Inventories. The results of your surveys should be published in any environmental 

documents prepared for your project. 

Your Responsibilities Under the Endangered Species Act 

All animals identified as listed above are fully protected under the Endangered Species Act of 

1973, as amended. Section 9 of the Act and its implementing regulations prohibit the take of 

a federally listed wildlife species. Take is defined by the Act as "to harass, harm, pursue, 

hunt, shoot, wound, kill, trap, capture, or collect" any such animal.  

Take may include significant habitat modification or degradation where it actually kills or 

injures wildlife by significantly impairing essential behavioral patterns, including breeding, 
feeding, or shelter (50 CFR §17.3).  

Take incidental to an otherwise lawful activity may be authorized by one of two 

procedures: 

� If a Federal agency is involved with the permitting, funding, or carrying out of a project that may 

result in take, then that agency must engage in a formal consultation with the Service.  
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During formal consultation, the Federal agency, the applicant and the Service work together to 

avoid or minimize the impact on listed species and their habitat. Such consultation would result 

in a biological opinion by the Service addressing the anticipated effect of the project on listed and 
proposed species. The opinion may authorize a limited level of incidental take.  

� If no Federal agency is involved with the project, and federally listed species may be taken as 

part of the project, then you, the applicant, should apply for an incidental take permit. The 

Service may issue such a permit if you submit a satisfactory conservation plan for the species 

that would be affected by your project.  

Should your survey determine that federally listed or proposed species occur in the area and are 

likely to be affected by the project, we recommend that you work with this office and the 

California Department of Fish and Game to develop a plan that minimizes the project's direct and 

indirect impacts to listed species and compensates for project-related loss of habitat. You should 
include the plan in any environmental documents you file.  

Critical Habitat 

When a species is listed as endangered or threatened, areas of habitat considered essential 

to its conservation may be designated as critical habitat. These areas may require special 

management considerations or protection. They provide needed space for growth and 

normal behavior; food, water, air, light, other nutritional or physiological requirements; 

cover or shelter; and sites for breeding, reproduction, rearing of offspring, germination or 

seed dispersal. 

Although critical habitat may be designated on private or State lands, activities on these 

lands are not restricted unless there is Federal involvement in the activities or direct harm to 

listed wildlife. 

If any species has proposed or designated critical habitat within a quad, there will be a 
separate line for this on the species list. Boundary descriptions of the critical habitat may be 

found in the Federal Register. The information is also reprinted in the Code of Federal 

Regulations (50 CFR 17.95). See our Map Room page. 

Candidate Species 

We recommend that you address impacts to candidate species. We put plants and animals 

on our candidate list when we have enough scientific information to eventually propose them 

for listing as threatened or endangered. By considering these species early in your planning 

process you may be able to avoid the problems that could develop if one of these candidates 

was listed before the end of your project. 

Species of Concern 

The Sacramento Fish & Wildlife Office no longer maintains a list of species of concern. 

However, various other agencies and organizations maintain lists of at-risk species. These 

lists provide essential information for land management planning and conservation efforts. 

More info 

Wetlands 

If your project will impact wetlands, riparian habitat, or other jurisdictional waters as defined 

by section 404 of the Clean Water Act and/or section 10 of the Rivers and Harbors Act, you 

will need to obtain a permit from the U.S. Army Corps of Engineers. Impacts to wetland 

habitats require site specific mitigation and monitoring. For questions regarding wetlands, 

please contact Mark Littlefield of this office at (916) 414-6520. 
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Updates 

Our database is constantly updated as species are proposed, listed and delisted. If you 

address proposed and candidate species in your planning, this should not be a problem. 

However, we recommend that you get an updated list every 90 days. That would be 

December 15, 2011.  
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 Memorandum

Date: February 21, 2012 

To: Diane Heinze, Port of Oakland 

From: Ode Bernstein, URS Corporation 
Steve Leach, URS Corporation 
Lorena Solorzano-Vincent, URS Corporation 

Subject: OAKLAND INTERNATIONAL AIRPORT RUNWAY SAFETY AREA IMPROVEMENT 
PROJECT: 
Salt Marsh Harvest Mouse Habitat Assessment 

OBJECTIVE 

On January 5, 2012, Port of Oakland’s consultants, Gilda Barboza and Steve Leach, biologists at URS 
Corporation, evaluated and mapped potentially suitable habitat for the salt marsh harvest mouse 
(Reithrodontomys raviventris) within the Action Area (areas that could be permanently or temporarily 
affected) by the Oakland International Airport (Airport) Runway Safety Area (RSA) Improvement 
Project (the project) in Alameda County, California.  This memorandum presents the methods and results 
of the habitat assessment.  Figures and photographs of wetland habitat evaluated for this study are 
attached to this memo (Attachments A and B).   

METHODS 

Wetland habitats within the Action Area at the North Field and South Field of the Airport that were 
evaluated for the salt marsh harvest mouse are shown on Figure B-1.  Habitat evaluation criteria were 
based on key vegetative characteristics that are strongly correlated with salt marsh harvest mouse 
presence.  Metrics for identifying preferred habitat were identified in resource agency documents and 
other background literature.  All suitable wetland locations within the Action Area were evaluated, with 
a focus on those features with known populations of pickleweed (Salicornia virginica) (Goals Project 
2000).  URS biologists evaluated the general habitat characteristics at each site during the field visit 
using the criteria described below.  In addition, potential salt marsh harvest mouse presence at sites in the 
North and South Field was evaluated in terms of migration potential from populations outside the 
Airport.   

Habitat Evaluation Criteria 

The key habitat evaluation criteria and characteristics summarized below are based on published agency 
documents, published research, and other source documents addressing the habitat requirements of the 
salt marsh harvest mouse.   

Vegetation Parameters: Studies of salt marsh harvest mouse have identified specific vegetation 
parameters that are correlated with occupied habitats (Padfett-Flohr et.al 2002).  These parameters 
include 100% total vegetation cover with a minimum of 60% cover of pickleweed and a canopy height 
that typically exceeds 6 inches (USFWS 2010a).  Other plant species that add habitat value include a 
mixture of fat hen (Atriplex patula), alkali heath (Frankenia salina), spearscale (Atriplex triangularis), 
and other halophytes.  The total cover of saltgrass (Distichlis spicata), brass buttons (Cotula 
coronopifolia), alkali bulrush (Scirpus maritimus), or other Scirpus or Typha species, are typically less 
than 25% of the total vegetative cover. 
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Availability of Upland Refugia: Salt marsh harvest mice require upland refugia composed of peripheral 
halophytes or grasslands for use during periods of high water or excessive ponding.  Emergent gumplant 
(Grindelia sp.) and other taller halophytes may also be used as high water refugia (USFWS 2010b). 

Dispersal and Habitat Connectivity: Colonization events leading to the long-term presence of salt marsh 
harvest mice at the Airport would require both 1) immigration from an existing population through 
suitable habitat corridors to the muted tidal and non-tidal/seasonal wetlands at the Airport; and 2) 
sufficient niche habitat within the Airport to support a stable population over time.  Marshes without 
connecting bands of pickleweed or corridors of high marsh transition zones are unlikely to be colonized 
by salt marsh harvest mouse.  Marshes that are less than 30 to 40 feet wide may be barriers to successful 
movement and dispersal of salt marsh harvest mice (USFWS 2010a).   

For the purpose of evaluating the likelihood of habitat being accessible to salt marsh harvest mice (as 
opposed to suitable) we assumed that the type of stochastic event that would result in an individual 
mouse being transported to the Airport--such as being stranded on a mat of wrack that strands on the 
bayward aspect of the Airport perimeter dike--is probably extremely rare.  However, within the 
framework of this hypothetical event, it is far more likely for that individual to become stranded along 
the South Field perimeter--which abuts the open bay for most of its length.  Because the North Field 
lacks even this marginal migration pathway, as it is essentially surrounded by non-suitable habitat and 
extensive development on all sides, the type of rare event described above leading to occupation of 
available habitat is extremely unlikely in the North Field.  Therefore, even in the case that habitat in the 
North Field was deemed suitable based on vegetative characteristics, we presume mice to be absent due 
to the overwhelming size and diversity of migration barriers.  Although the sites in the South Field are 
generally isolated from any other suitable habitat, the likelihood of random migration events leading to 
suitable habitat colonization are considered plausible, but highly unlikely.  In general connectivity of the 
South Field to to potential source populations is more likely than the North Field. 

Field observations of habitat characteristics at each site were recorded on datasheets.  The final dataset 
was subsequently evaluated relative to the specific key habitat criteria to determine whether a given site 
was potentially suitable and accessible to salt marsh harvest mice.   

RESULTS 

A total of thirteen sites were surveyed for potentially suitable salt marsh harvest mouse habitat within 
non-tidal/seasonal wetlands in the Action Area identified as “directly affected”.  The sites were 
geographically distributed as follows: two at the end of Runway 9R, five at the end of Runways 27R and 
27L, two at the end of Runway 29, and four at the end of Runway 11.  Each site was assessed for suitable 
habitat using the criteria listed above.  The extent of each surveyed site is shown in Figures B-1 through 
B-6 (Attachment A).  Photographs of each site are included in Attachment B and the datasheets are 
included in Attachment C. 

HABITAT NOT SUITABLE FOR SALT MARSH HARVEST MOUSE 

North Field 

Sites 9R-1and 9R-2 

Located in the North Field at the end of Runway 9R, sites 9R-1 and 9R-2 cumulatively occupy 0.31 acres 
(Figure B-2).  These two sites are located adjacent to a water of the U.S.  The potential for dispersal of 
salt marsh harvest mice into or out of these sites would be low because 1) sites 9R-1 and 9R-2 are not 
hydrologically connected to other wetlands and 2) there are no continuous habitat corridors between sites 
with suitable habitat.  Both sites have 75-100% total vegetative cover but the pickleweed cover is 0-25% 
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at site 9R-1 and 25-50% at site 9R-2.  Adjacent vegetation includes a mix of saltgrass, foxtail barley 
(Hordeum murinum), cutleaf plantain (Plantago coronopus), English ryegrass (Lolium perenne), and 
rabbit’s foot grass (Polypogon monspeliensis).  However, upland refugia habitat (gumplant, alkali heath 
or fat hen) was not present at either site.  Based on the low pickleweed cover and isolation of these two 
sites from other suitable habitat, sites 9R-1 and 9R-2 are not suitable habitat for the salt marsh harvest 
mouse.   

Sites 27-1, 27-2, 27-3, and 27-4 

The southern end of Runways 27R and 27L is comprised of upland areas intermixed with seasonal 
wetlands (Figure B-3).  The wetlands evaluated at this location were divided into four sites for evaluation 
purposes, however, these sites may be linked hydrologically during significant rain events. 

Sites 27-1 and 27-2 (1.35 acres and 0.97 acres respectively) are adjacent sites that lack key salt marsh 
harvest mouse habitat characteristics.  Site 27-1 has pickleweed cover of approximately 50-75%.  
However, this site lacks continuity with nearby pickleweed patches and is isolated from potentially 
suitable habitat.  Site 27-2 has less than a 25% cover of pickleweed and is dominated by saltgrass.  Sites 
27-1 and 27-2 are disturbed by Airport maintenance activities (mowing) that maintain the height of the 
vegetation to approximately 5-7 inches.  Habitat connectivity and availability for dispersal from tidal 
marshes or other native habitats outside of the Airport boundary is highly restricted here due to the 
presence of substantial barriers (roads, runways, and development).  Additional negative factors include 
the moderate-percent pickleweed cover, and the frequency of vegetation disturbance.  Therefore, Sites 
27-1 and 27-2 are not suitable habitat for salt marsh harvest mouse.   

Sites 27-3 and 27-4 (1.82 acres combined) have a higher overall percentage pickleweed cover, and taller 
pickleweed stands (likely because these sites are mowed infrequently) (Figure B-3).  Total vegetative 
cover was estimated at 75-100%, of which approximately 90% was pickleweed with an average height of 
15-21 inches.  Available upland refugia habitat (emergent halophytes, gumplant, alkali heath, etc.) is 
present, whereas cover of counter-indicators such as iceplant and alkali bulrush is low.  Habitat 
connectivity between the four sites at Runways 27R and 27L is available through small buffer zones of 
seasonal wetlands; however, connectivity and availability for dispersal from tidal marshes or other native 
habitats outside of the Airport boundary is highly restricted due to the presence of substantial barriers 
(roads, runways, and development).  Therefore, sites 27-3 and 27-4 are not suitable habitat for the salt 
marsh harvest mouse.   

Site 27-5 

A habitat assessment was conducted at Site 27-5 because it has been delineated as a seasonal wetland 
(Figure B-3).  However, this site (0.22 acre) is topographically higher than the rest of the adjacent marsh.  
The vegetation is dominated by Baltic rush (Juncus balticus.), which accounts for 75-100% of the total 
vegetative cover.  Site 27-5 is not suitable habitat as it lacks the requisite hydrologic and vegetative 
characteristics. 

South Field 

Site 11-4 

Located east of Runway 11, Site 11-4 (0.51 acre) consists of two adjacent locations separated by a small 
area of upland (Figure B-6).  Although the total vegetative cover of the site is 75-100%, it is dominated 
by saltgrass (90-100% of the total cover) and is subject to frequent mowing.  Secondary species include 
curly dock (Rumex crispus), English ryegrass, pampas grass (Cortaderia selloana), iceplant, and bird’s-
foot trefoil (Lotus corniculatus).  Based on the lack of pickleweed, low vegetative cover, abundance of 
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upland species, and frequent disturbance, this site does not provide suitable habitat for the salt marsh 
harvest mouse.   

Site 29-2 

Site 29-2 (1.77 acres) is located adjacent to a connector taxiway to Runway 29 (Figure B-4).  This site 
transitions to waters of the U.S. that parallel the length of the runway.  During the time of the survey, the 
waters were desiccated, but accumulated debris on the pickleweed is evidence that this site was subject 
to 6-12 inches of inundation during recent high water events.  The total vegetative cover at the site was 
approximately 25-50%, with pickleweed covering 0-25% of the total.  Additional plant species at the site 
include saltgrass, alkali-heath, cutleaf plantain, prickly ox-tongue (Picris echoides), and bird’s-foot 
trefoil.  Although alkali heath and saltgrass may provide a source of refugia during inundation, similar to 
Site 29-1, this site is subject to mowing at the edges near Runway 29, effectively limiting the maximum 
pickleweed height within the project limit to 5-7 inches.  Because this site has an overall sparse 
vegetative cover, low pickleweed cover, and is subject to mowing, this site does not provide suitable 
habitat for the salt marsh harvest mouse. 

HABITAT POTENTIALLY SUITABLE FOR SALT MARSH HARVEST MOUSE 

All of the sites described below are located in the South Field.  Although these sites are generally 
isolated from any other suitable habitat, the likelihood of random migration events leading to suitable 
habitat colonization are considered plausible, but highly unlikely. 

South Field 

Sites 11-1 and 11-2 

Sites 11-1 and 11-2 are located at the northwestern edge of Runway 11 (Figure B-5), and are adjacent to 
a seasonally ponded area that parallels the runway and the perimeter dike.  The width of the pickleweed-
dominated vegetation at both sites is greater than the 30 by 40 linear foot threshold minimum migration 
corridor size, and these sites are connected to other potentially suitable habitat along the western side of 
Runway 11-29.  However, the margins of these sites (adjacent to Runway 11-29) are mowed regularly 
and the wetland habitats are isolated from wetlands outside the Airport boundary by the perimeter dike, 
runways, and urban development.  The west side of the perimeter dike is adjacent to the San Francisco 
Bay, and is protected from storm surges by concrete armoring.   

Site 11-1 is approximately 1.56 acres in size, with a total vegetative cover of 75-100% that is entirely 
composed of 12 to 16 inch tall pickleweed.  Halophytes such as alkali heath, fat hen, and other upland 
refugia plant species are absent.  At the northwestern end, Site 11-1 transitions into Site 11-2 (0.49 acre), 
and the fill material/soil substrate transitions from sandier soils (at the areas adjacent to Runway 29) to 
progressively rockier soils.  The vegetation becomes correspondingly more sparse (total cover is 25-
50%), and is dominated by saltgrass (90%).  The dominance and vertical structure of pickleweed at Sites 
11-1 and 11-2 creates potentially suitable habitat for the salt marsh harvest mouse.   

Site 11-3 

Located o n the e astern side of  R unway 11  ( Figure B-5), nor th of  Taxiway W , S ite 11-3 ha s a  total 
vegetative co ver o f 7 5-100% ( 2.45 a cres), w hich c onsists o f a pproximately 70%  p ickleweed (8-24 
inches) and 30% sa ltgrass.  Debris deposits on the vegetation indicate a potential m aximum recent 
inundation o f 1 2 i nches.  Although the v egetative c over a djacent to th is site i s lo w, p otential u pland 
refugia consisting of gumplant, alkali-heath, and fat hen is present.  A dditional plant species present at 
Site 11-3 include bird’s foot trefoil, foxtail barley, and English ryegrass.  The site is isolated from other 
sources o f s uitable habitat by  t he pe rimeter d ike, r unways, a nd ur ban de velopment.  C onnectivity t o 
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nearby suitable habitat is highly restricted.  However, the characteristics of suitable habitat (pickleweed 
cover greater than 60% and above 6 inches in height and presence of upland refugia) for the salt marsh 
harvest mouse are present at this location.  Therefore, Site 11-3 provides potentially suitable habitat for 
the salt marsh harvest mouse. 

Site 29-1 

Located on the east end of Runway 29, Site 29-1 (0.38 acre) is encircled by iceplant and separated from 
the San Francisco Bay by the perimeter dike that surrounds the South Field of the Airport (Figure B-4).  
Approximately 50 to 75 percent of the vegetative cover at this site consists of pickleweed.  The site lacks 
suitable upland refugia because it is surrounded by stands of saltgrass, pampas grass, and foxtail barley 
that are regularly mowed.  This site does not have any transition zones or continuous habitat corridors 
that could provide dispersal opportunities to nearby suitable South Field habitats.  However, based on the 
high percentage of pickleweed cover, Site 29-1 is suitable habitat for the salt marsh harvest mouse.   

CONCLUSION 

Some of the non-tidal/seasonal wetlands evaluated in this habitat assessment contain ecological 
characteristics that are superficially similar to sites with documented salt marsh harvest mouse presence.  
These habitat characteristics include: 

• presence of pickleweed cover greater than 60% percent 

• average height of pickleweed greater than 6 inches (not disturbed by mowing) 

• presence of upland refugia 

• connectivity to other wetlands within the Airport 

• likelihood of migration from occupied wetlands outside the Airport 

Based on the criteria used for this habitat assessment, some of the non-tidal/seasonal wetland sites 
located in the South Field are potentially suitable.  Table 1, below, depicts the suitable habitat for the salt 
marsh harvest mouse in the Action Area. 

Table 1 
Summary of Suitable Habitat for the Salt Marsh Harvest Mouse in the Action Area 

Survey 
Site 

Habitat Potentially Suitable 
for Salt Marsh Harvest 

Mouse 

Total Size of Habitat 
Evaluated (acres) 

Area of Permanent 
Effects (acres) 

Area of Temporary 
Effects (acres) 

9R-1 No 0.20 -- -- 

9R-2 No 0.11 -- -- 

27-1 No 1.35 -- -- 

27-2 No 0.97 -- -- 

27-3 No 0.38 -- -- 

27-4 No 1.44 -- -- 

27-5 No 0.22 -- -- 

29-1 Yes 0.38 0.23 0.15 
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Table 1 
Summary of Suitable Habitat for the Salt Marsh Harvest Mouse in the Action Area 

Survey 
Site 

Habitat Potentially Suitable 
for Salt Marsh Harvest 

Mouse 

Total Size of Habitat 
Evaluated (acres) 

Area of Permanent 
Effects (acres) 

Area of Temporary 
Effects (acres) 

29-2 No 1.77 -- -- 

11-1 Yes 1.56 1.56 0 

11-2 Yes 0.49 0.49 0 

11-3 Yes 2.45 2.22 0.23 

11-4 No 0.51 -- -- 

Total N/A 11.83 4.50 0.38 

 

The North Field does not contain any sites with suitable habitat for the salt marsh harvest mouse.  In 
addition, the North Field sites and associated non-tidal/seasonal wetlands are isolated by substantial 
migration barriers from existing habitat outside and inside the Airport that might support this species.   

Potentially suitable habitat for the salt marsh harvest mouse was identified within the South Field at Sites 
29-1, 11-1, 11-2, and 11-3.  The vegetative cover of the available wetland habitats in the North Field is 
generally sparse and lacks the vegetative structure and cover typical of habitats occupied by the salt 
marsh harvest mouse, whereas the South Field contains substantial areas dominated by dense 
pickleweed, marginal upland refugia, and vegetation buffer zones.  Despite these characteristics, the 
South Field is isolated from other suitable habitat outside the Airport by permanent barriers (e.g., open 
water, roadways, urban development, runways, and the perimeter dike).  The possibility of a historical 
salt marsh harvest mouse population at the Airport is also extremely unlikely given that the South Field 
was historically open water prior to filling of San Francisco Bay in the late 1950s. 

REFERENCES 

Goals Project.  2000.  Baylands Ecosystem Species and Community Profiles: Life histories and 
environmental requirements of key plants, fish and wildlife.  Prepared by the San Francisco Bay Area 
Wetlands Ecosystem Goals Project.  P.R. Olofson, editor.  San Francisco Bay Regional Water 
Quality Control Board, Oakland, California. 

Padfett-Flohr, Gretchen E. and Shellhammer, Howard.  2002.  Data Collection Protocols Surveying for 
the Salt Marsh Harvest Mouse (Reithrodontomys raviventris), California Vole (Microtus 
californicus) and Other Small Mammals.  Wetlands Regional Monitoring Program Plan.  Fremont, 
California. 

USFWS (U.S. Fish and Wildlife Service).  2010a.  Salt Marsh Harvest Mouse (Reithrodontomys 
raviventris) 5-Year Review: Summary and Evaluation.  U.S. Fish and Wildlife Service, Sacramento, 
California.   

———  2010b.  Draft Recovery Plan for Tidal Marsh Ecosystems of Northern and Central California.  
U.S. Fish and Wildlife Service, Sacramento, California.  Volume xviii + 636 pp. 

 

 



 Page 7 of 10 

ATTACHMENTS 

A  Figures for the Salt Marsh Harvest Mouse Habitat Assessment 

B  Photographs for the Salt Marsh Harvest Mouse Habitat Assessment 

C  Datasheets for the Salt Marsh Harvest Mouse Habitat Assessment 

 

 

 

 

 





 

 

Attachment A 
Figures for the Salt Marsh Harvest Mouse Habitat Assessment 





RUNWAY 9L-27R

RUNWAY 9R-27L

RUNWAY 11-29

RUNWAY 15-33

Site 29-2

MALSR

ALSF-2

Site 9R-2

Site 9R-1

Site 27-3

Site 27-1

Site 27-4

Site 27-5

Site 29-1

Site 11-2

Site 11-1

Site 11-3

Site 27-2

Site 11-4

MECARTNE Y RD

N
E

P
T

U
N

 E
D

R

H
E

G
E

N
B

E
R

G
E

R
 R

D

STAT E HWY 61

D
O

O
LIT

T
L E

D
R

EDE S AVE

BIGG E ST

I 880

DAVI S ST

WILLIAM S ST

E

M
PIR E

RD

CATALIN A AVE

98TH AVE

IS
LA

N
D

 D
R

MARIN A BLVD

M
A

ITLA
N

D
 D

R

AIRPOR T DR

A
D

A
M

 S
AV

E

M
O

N
A

R
CH

 B
A

 Y
D

R

HEGENBE
R

G
E

R
 LO

O
P

H
AR

BOR BA Y PKWY

LOO P RD

PARDE E DR

RON COWAN PKWY

Source: Aerial Photo, Digital Globe, April 2007.

SALT MARSH HARVEST MOUSE
HABITAT ASSESSMENT

Oakland International Airport
Runway Safety Area Improvement Project BA

Oakland, California28067867

FIGURE B-1
0 1,000 2,000

FEET$

Habitat Not Suitable for Salt Marsh
Harvest Mouse

Habitat Potentially Suitable for
Salt Marsh Harvest Mouse

Area of Direct Effect

Action Area

Non-Tidal Wetlands

Seasonal Wetlands and Waters of the U.S.

U
:\G

IS
\O

A
K

_
R

S
A

\P
ro

je
ct

s\
20

12
\B

A
_2

01
2

\F
ig

B
_

1
_S

M
H

M
_

O
ve

rv
ie

w
.m

xd
  2

/2
0/

2
01

2
 3

:4
2

:5
6

 P
M

 g
ra

ph
ic

s

Site 11-1 Survey Site



!

!
!

!
_

_

_

_

◘

Site 9R-2
(0.11 ac.)

Site 9R-1
(0.2 ac.)

3

12

4

SALT MARSH HARVEST MOUSE
HABITAT ASSESSMENT - RUNWAY 9R-9L

Oakland International Airport
Runway Safety Area Improvement Project BA

Oakland, California28067867

FIGURE B-2

Source: Aerial image, Bing, 2010.Source: Aerial image, Bing, 2010.

RUNWAY 11-29

RUNWAY 9R-27L

RUNWAY 9L-27R

OAK

U
:\G

IS
\O

A
K

_
R

S
A

\P
ro

je
ct

s\
20

12
\B

A
_2

01
2

\F
ig

B
_

2
_P

ic
kl

e
w

e
ed

_R
W

9R
9

L
.m

xd
  

2/
6

/2
0

12
 2

:5
0:

4
5 

P
M

0 100 200
FEET

$Site 9R-1
(0.2 ac.)

!  Photo Point and Direction

Habitat Not Suitable for
Salt Marsh Harvest Mouse

Area of Direct Effect

Extent of Temporary Effects

Seasonal Wetlands and
Waters of the U.S.

_8

Survey Site No. (acres)



!

!

!

!

!

!

!_

_

_

_

_

_

_

_

_13, 14
11, 12

9, 10

8

7

6

5

Site 27-3
(0.38 ac.)

Site 27-1
(1.35 ac.)

Site 27-4
(1.44 ac.)

Site 27-5
(0.22 ac.)

Site 27-2
(0.97 ac.)

SALT MARSH HARVEST MOUSE
HABITAT ASSESSMENT - RUNWAY 27R-27L

Oakland International Airport
Runway Safety Area Improvement Project BA

Oakland, California28067867

FIGURE B-3

Source: Aerial image, Bing, 2010.

RUNWAY 11-29

RUNWAY 9R-27L

RUNWAY 9L-27R

OAK

U
:\G

IS
\O

A
K

_
R

S
A

\P
ro

je
ct

s\
20

12
\B

A
_2

01
2

\F
ig

B
_

3
_P

ic
kl

e
w

e
ed

_R
W

27
R

2
7L

.m
xd

  
2/

6
/2

0
12

 2
:5

2:
11

 P
M

0 100 200
FEET

$
Source: Aerial image, Bing, 2010.

!  Photo Point and Direction

Habitat Not Suitable for
Salt Marsh Harvest Mouse

Area of Direct Effect

Extent of Temporary Effects

Seasonal Wetlands and
Waters of the U.S.

_8

Site 9R-1
(0.2 ac.) Survey Site No. (acres)



!
!

!__

_

_

Site 29-2
(1.77 ac.)

Site 29-1
(0.38 ac.)

16

15

17, 18

SALT MARSH HARVEST MOUSE
HABITAT ASSESSMENT - RUNWAY 29

Oakland International Airport
Runway Safety Area Improvement Project BA

Oakland, California28067867

FIGURE B-4

Source: Aerial image, Bing, 2010.Source: Aerial image, Bing, 2010.

RUNWAY 11-29

RUNWAY 9R-27L

RUNWAY 9L-27R

OAK

U
:\G

IS
\O

A
K

_
R

S
A

\P
ro

je
ct

s\
20

12
\B

A
_2

01
2

\F
ig

B
_

4
_P

ic
kl

e
w

e
ed

_R
W

29
.m

xd
  

2/
7

/2
0

12
 2

:3
4:

1
4

 P
M

0 100 200
FEET

$

!  Photo Point and Direction

Habitat Potentially Suitable for
Salt Marsh Harvest Mouse

Area of Direct Effect

Extent of Temporary Effects

Habitat Not Suitable for
Salt Marsh Harvest Mouse

Seasonal Wetlands and
Waters of the U.S.

_8

Site 9R-1
(0.2 ac.) Survey Site No. (acres)



!

!

!
!

!
!_

_ _

_

_

_

Site 11-2
(0.49 ac.)

Site 11-1
(1.56 ac.)

Site 11-3
(2.45 ac.)

23

24

22

21

20

19

SALT MARSH HARVEST MOUSE
HABITAT ASSESSMENT - RUNWAY 11

Oakland International Airport
Runway Safety Area Improvement Project BA

Oakland, California28067867

FIGURE B-5

Source: Aerial image, Bing, 2010.Source: Aerial image, Bing, 2010.
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RUNWAY 11-29

RUNWAY 9R-27L

RUNWAY 9L-27R

OAK

U
:\G

IS
\O

A
K

_
R

S
A

\P
ro

je
ct

s\
20

12
\B

A
_2

01
2

\F
ig

B
_

6
_P

ic
kl

e
w

e
ed

_R
W

11
_

2
.m

xd
  

2/
6

/2
0

12
 2

:5
3:

2
7 

P
M

0 100 200
FEET

$

!  Photo Point and Direction

Habitat Not Suitable for
Salt Marsh Harvest Mouse

Area of Direct Effect

Extent of Temporary Effects

Seasonal Wetlands and
Waters of the U.S.

_8

Site 9R-1
(0.2 ac.) Survey Site No. (acres)



 
 

 

Attachment B 

Photographs for the Salt Marsh Harvest Mouse Habitat Assessment  

 

(Photograph numbers correspond to photo- points on the maps, Attachment A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

Site 9R-1 

Photos #1 and #2 

Site 9R-1 is adjacent to a drainage channel and includes saltgrass and scattered pickleweed.  

 

 

 

 

 



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

Site 9R-2 

Photos #3 and #4 

Site 9R-2 is comprised of an area of 10ft. by 20ft. of a lateral extent of pickleweed. 

 

 

 

 

 
 



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

 Site 27-1 

Photos #5 and #6  

Photographs depict the 50-75% mowed pickleweed vegetation cover with the adjacent large stands of 
iceplant. 
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Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

SITE 27-2 

Photos #7 and #8 

Site 27-2 is dominated by saltgrass and bordered on the southern extent by a drainage channel. 

 

 

 

 

 



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

SITE 27-3 

Photos #9 and #10 

The estimated percent cover of pickleweed at this location is 90%, measuring 16-21 inches in height. 

 

 

 

 

 



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

SITE 27-4 

Photos #11 and #12  

 Total vegetation cover at Site 27-4 is dominated by 75-100% pickleweed.  

 

 

 

 

 



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

SITE 27-5 

Photos #13 and #14 

Site 27-5 does not provide suitable habitat for salt marsh harvest mouse because it is dominated by 
rushes, with little to no pickleweed cover.  

 

 

 

 

  



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

SITE 29-1 

Photos #15 and #16 

Site 29-1 has a high percentage of pickleweed cover. 

 

 

 

 

 



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

SITE 29-2 

Photos #17 and #18 

The pickleweed vegetation at this location is very sparse and makes up no more than 0-25% total 
vegetation cover.  

 

 

 

 

 



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

SITE 11-1 

Photos #19 and #20 

Site 11-1 is a large area that is dominated by pickleweed (50-75% total cover).  

 

 

 

 

 



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

SITE 11-2 

Photos #21 and #22 

Site 11-2 gradually transitions from pickleweed to a saltgrass dominated community.   

 

 

 

 

 



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

SITE 11-3 

Photos #23 and #23 

The site is vegetated by 70% pickleweed and upland refugia is present.  

 

 

 

 

 



Oakland International Airport Runway Safety Area Improvement Project 
Salt Marsh Harvest Mouse Habitat Assessment 

February 2012 
 

Site 11-4 

Photos #25 and #26 

Site 11-4 provides little to no suitable habitat for the salt marsh harvest mouse. This area is 
dominated by saltgrass (90-100% of the total vegetation cover).   
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Datasheets for the Salt Marsh Harvest Mouse Habitat Assessment 
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Appendix C Photographs of Wildlife Habitats in the Action Area 
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Appendix C Photographs of Wildlife Habitats in the Action Area 
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Oakland International Airport Final BA Runway Safety Area Improvement Project 

Non-tidal Wetlands (potential CCR habitat) 

 
Photograph #1.  Non-tidal wetland in the South Field, adjacent to Runway 11. 

Seasonal Waters of the U.S. (not potential CCR habitat) 

 
Photograph #2.  Seasonal wet ditch in the North Field, adjacent to Runways 27L and 27R. 
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Appendix C Photographs of Wildlife Habitats in the Action Area 
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Oakland International Airport Final BA Runway Safety Area Improvement Project 

Pickleweed Stands 

 
Photograph #3.  Open water and pickleweed plain on the south side of Runway 11. 

 

 
Photograph #4.  Pickleweed plain located near the east end of Runway 27L. 
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Appendix C Photographs of Wildlife Habitats in the Action Area 
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Oakland International Airport Final BA Runway Safety Area Improvement Project 

Sand Area 

 
Photograph #5.  Sand Area at the northern side of Runway 11. 

 

Upland Habitat 

 
Photograph #6.  Upland grassland adjacent to Runway 9R. 
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Appendix C Photographs of Wildlife Habitats in the Action Area 
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Oakland International Airport Final BA Runway Safety Area Improvement Project 

 
Photograph #7.  Upland patch of iceplant in the area between Runways 27L and 27R. 

 

Medium-Intensity Approach Lighting System with Runway Alignment Indicator Lights 

 
Photograph #8.  View of MALSR end in the sand area north of Runway 11. 
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Approach Lighting System with Sequenced Flashing Located on the Existing Trestle Structure 

 
Photograph #9.  Existing trestle structure south of Runway 29. 
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APPENDIX D  
SCOPE OF WORK FOR WESTERN SNOWY PLOVER 

AND CALIFORNIA LEAST TERN SURVEYS 

USFWS-approved biologists with experience surveying for western snowy plover (Charadrius 
alexandrinus nivosus) and California least tern (Sterna antillarum browni) nests will perform surveys for 
these two species in suitable habitat found in the South Field.  The survey effort will consist of four 
surveys, as follows: 

 Breeding season surveys will be conducted in 2012.  The three breeding season surveys will be 
conducted tentatively in April, May, and July, but these dates may be modified, based on the 
2012 migration pattern of the species. 

 One preconstruction survey will be conducted prior to ground-disturbance activities for the RSA 
Improvement Project.  Ground disturbing activities in this area would occur in May 2013. 

Breeding season visual surveys will be conducted by two biologists, who will walk along predefined 
parallel transects every 20 feet (per the request of USFWS staff).  The objective of the breeding season 
and preconstruction survey will be to detect adult snowy plovers or California least terns if they are 
present in the study area.  If no adults are found, no additional surveys will be conducted to detect nests.  
However, if adults are observed, the Port will conduct surveys for nests.  In the case that the adults flush, 
the surveyors will leave the immediate area and continue to monitor the site with a spotting scope until 
the adults return, so as not to accidentally step on an active nest or cause nest abandonment.  If the adults 
return to the same location from which they flushed, surveyors will attempt to get a positive visual 
identification on the nest, and determine how many eggs and/or chicks are present. 

The survey area will consist of the potential breeding habitat shown in Figure 3-1 of the Biological 
Assessment, which includes the sand area in the South Field.  Western snowy plover and California least 
tern breeding habitat in the South Field is largely restricted to the sand area at the northwest end of 
Runway 11, because these species prefer to nest on sparsely vegetated expanses of land composed of a 
sandy or gravelly substrate, inactive salt crystallizer ponds, levees, salt pans at lagoons, and sand dunes.  
A parallel transect survey is needed to detect western snowy plovers because this species, due to its small 
size and cryptic plumage, may not be detected based on visual scanning from nearby surrounding 
habitats.  Surveys will occur during the late morning or early afternoon when natural light is strongest.  In 
addition to surveying the sand area, biologists will scan the nearby muted tidal wetlands and open Bay for 
least California least tern and western snowy plover. 

Each survey session is expected to take approximately 10106 hours per person, including driving time to 
and from the site, security precautions while accessing and leaving the Airport grounds, survey time, and 
transcription of field data.  The total duration of pedestrian activity in the survey area is expected to be 
approximately four hours.  A separate letter report summarizing the results of each field visit will be 
prepared for each survey effort within one week of the field visit.  The results of the four field visits will 
be compiled into a single final report. 
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Assumptions 

 The Port of Oakland will provide URS biologists access to the survey areas in the South Field at 
Oakland International Airport during normal operating hours. 

 Letter reports will consist of a cover page with a brief description of the survey effort (date, time 
on site, surveyors, location, and survey method); a table documenting all wildlife detections, 
including common name, scientific name, number observed, where they were located (muted 
tidal wetlands, bay, sand area), and behavior. 
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APPENDIX E  
TABLE E-1.  FEDERALLY LISTED SPECIES WITH POTENTIAL TO OCCUR IN THE 

VICINITY OF THE OAKLAND INTERNATIONAL AIRPORT 
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Table E-1 
Federally Listed Species with Potential to Occur in the Action Area for the  

Oakland International Airport Runway Safety Improvement Program 

Species 
Scientific Name 

Species 
Common Name Federal Species Habitat Potential to Occur in the Action Area 

Amphibians 

Ambystoma 
californiense 

California tiger 
salamander 

FT Annual grasslands and grassy understory of valley-foothill 
hardwood habitats, need underground refuges, vernal 
pools, stock ponds or other seasonal water sources for 
breeding.  The species persists in disjoint remnant vernal 
pool complexes in Sonoma and Santa Barbara counties, 
in vernal pool complexes and isolated ponds scattered 
mainly along narrow strips of rangeland on each side of 
the Central Valley from Tulare County to north to at least 
Yolo County, and in sag ponds and human-maintained 
stock ponds in the coast ranges from Suisun Bay south to 
the Temblor Range.  Needs underground refuges, 
especially ground squirrel burrows and vernal pools, or 
other seasonal water sources for breeding. 

No potential to occur.  The Action Area is 
outside of this species’ known range and the 
Action Area does not provide suitable habitat 
containing vernal pools or stock ponds.  The 
closest occurrence of this species is a historical 
CNDDB record documented from 1886, which 
was located at a site from which the species is 
thought to be extirpated, in the City of Alameda. 
There are no additional observations of this 
species within a 10-mile radius of the Action 
Area (CDFG, 2011). 

Rana draytonii California red-
legged frog 

FT, DCH Marshes, streams, ponds, and other permanent sources 
of water where dense scrubby vegetation such as willows, 
cattails, and bulrushes dominate, and water quality is 
good.  Dense, shrubby or emergent riparian vegetation 
closely associated with deep water (more than 2.3 feet 
deep) and the absence of predatory fish and bullfrogs.  
The species requires 11 to 20 weeks of permanent water 
for larval development. 

No potential to occur.  The Action Area does 
not provide suitable habitat containing slow-
moving water, shrubby emergent riparian 
vegetation, and non-alkaline conditions.  The 
closest CNDDB-documented occurrence is 
located approximately 7 miles east of the Action 
Area.  This occurrence was found in a stock 
pond in 2004 (CDFG, 2011).  In addition, the 
Action Area is located outside of designated 
critical habitat. 

Charadrius 
alexandrinus 
nivosus 

Western snowy 
plover 

FT Sandy coastal beaches, sand dunes, salt pans, coastal 
dredged spoils sites, dry salt ponds, salt pond levees and 
gravel bars, shores of large alkali lakes.  Nests in the 
open spaces of the mainland coast, peninsulas, offshore 
islands, bays, estuaries, and rivers of the United States’ 
Pacific Coast.  Needs sandy, gravelly or friable soils for 
nesting. 

Potential to occur.  Suitable habitat is found in 
the Action Area, in the artificial sand dunes at 
the western end of Runway 11/29.  In addition, 
in 1996, a total of 12-16 adult breeding snowy 
plovers were identified in Recovery Unit CA-30 
(i.e., the artificial sand dunes at OAK) prior to 
2000 as cited by USFWS based on surveys 
conducted by Laura Feeney (USFWS, 2007). 
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Table E-1 
Federally Listed Species with Potential to Occur in the Action Area for the  

Oakland International Airport Runway Safety Improvement Program 

Species 
Scientific Name 

Species 
Common Name Federal Species Habitat Potential to Occur in the Action Area 

Pelecanus 
occidentalis 
californicus 

California brown 
pelican 

FD Found in estuarine, marine subtidal, and marine pelagic 
waters along the California coast.  In northern California, 
fairly common from June to November.  Usually rests on 
water or inaccessible rocks (either offshore or on 
mainland), but also uses mudflats, sandy beaches, 
wharfs, and jetties. 

Not likely to occur.  Although there are no 
CNDDB-documented occurrences of this 
species within a 10-mile radius of the Action 
Area, suitable roosting habitat for this species is 
located on the open water just outside of the 
Action Area, at the outward side of the 
perimeter dike at the south field. 

Rallus longirostris 
obsoletus 

California clapper 
rail 

FE Tidal salt marshes near tidal sloughs; perennial inhabitant 
of tidal salt marshes of the greater San Francisco Bay.  
The species is associated with abundant growths of 
pickleweed, but feeds away from cover on invertebrates 
from mud-bottomed sloughs. 

Potential to occur.  Suitable habitat for the 
species is present adjacent to the Action Area.  
In addition, CNDDB-documented occurrences 
are located within 1 mile from the Action Area.  
This species is also in known to occur in the 
tidal salt marsh located to the north of the 
Action Area (Arrowhead Marsh). 

Sternula antillarum 
browni 

California least 
tern 

FE Nests along the coast from San Francisco Bay south to 
northern Baja California.  Colonial breeder on beaches 
and estuaries near water that produces small fish.  
Prefers open areas where visibility is good.  Substrate 
choice is generally sand or fine gravel and can be mixed 
with shell fragments.  Primarily found in bare or sparsely 
vegetated, flat substrates:  sand beaches, alkali flats, 
landfills, or paved areas. 

Potential to occur.  Suitable habitat is found in 
the Action Area, in the artificial sand dunes at 
the western end of Runway 11/29.  A CNDDB 
occurrence from 1996 records the species was 
found within suitable habitat at this location, 
which includes rolling sand dunes and sparse 
vegetation (CDFG, 2011). 
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Table E-1 
Federally Listed Species with Potential to Occur in the Action Area for the  

Oakland International Airport Runway Safety Improvement Program 

Species 
Scientific Name 

Species 
Common Name Federal Species Habitat Potential to Occur in the Action Area 

Fish (Under USFWS Jurisdiction) 

Eucyclogobius 
newberryi 

Tidewater goby FE Tidewater gobies are uniquely adapted to coastal lagoons 
and the uppermost brackish zone of larger estuaries, 
rarely invading marine or freshwater habitats.  The 
species is typically found in water less than 3 feet deep 
and salinities of less than 12 parts per thousand.  Found 
along the California coast from Agua Hedionda Lagoon, 
San Diego County, to the mouth of the Smith River.  
Found in shallow lagoons and lower stream reaches.  
They need fairly still but not stagnant water with salinity 
levels from zero to 10 parts per thousand, temperature 
levels from 35 to 73 degrees Fahrenheit, and water 
depths from 1.5 to 2.3 meters (5 to 7.5 feet). 

No potential to occur.  Suitable habitat for this 
species is not present within the Action Area.  
The Action Area is not located in or near 
coastal lagoons. 

Hypomesus 
transpacificus 

Delta smelt FT Found only in the Sacramento-San Joaquin Estuary, from 
the Suisun Bay upstream through the Delta in Contra 
Costa, Sacramento, San Joaquin, Solano and Yolo 
counties.  Euryhaline species, but for a large part of its life 
span, is associated with the freshwater edge of the mixing 
zone (saltwater-freshwater interface).  Spawning habitats 
are side channels and sloughs in the middle reaches of 
the Delta.  Spawns in shallow freshwater from December 
through July.  Pelagic feeder.  Adult delta smelt migrate 
upstream in the fall to spawn in the upper Delta.  Delta 
smelt spawn in sloughs and shallow edge water habitat in 
channels within the upper Delta and in the Sacramento 
River above Rio Vista (Moyle, 2002).  Spawning has also 
been recorded in Montezuma Slough and Suisun Slough 
in Suisun Bay, as well as in the Napa River estuary. 

No potential to occur.  Suitable habitat for this 
species is not present within the Action Area.  
The Action Area does not include bay waters or 
the ocean. 
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Table E-1 
Federally Listed Species with Potential to Occur in the Action Area for the  

Oakland International Airport Runway Safety Improvement Program 

Species 
Scientific Name 

Species 
Common Name Federal Species Habitat Potential to Occur in the Action Area 

Fish (Under NMFS Jurisdiction) 

Acipenser 
medirostris 

Green sturgeon FT Found in both freshwater and saltwater habitats.  
Spawning occurs in deep pools or “holes” in large, 
turbulent, freshwater river main stems.  Specific spawning 
habitat preferences are unclear, but range from clean 
sand to bedrock substrates as well and eggs likely are 
broadcast over large cobble substrates.  Adulthood is 
spent in oceanic waters, bays, and estuaries when not 
spawning.  Species is known to forage in estuaries and 
bays ranging from San Francisco Bay to British Columbia. 
Today green sturgeon is believed to spawn in the Rogue 
River, Klamath River Basin, and the Sacramento River. 

No potential to occur.  Suitable habitat for this 
species is not present within the Action Area.  
The Action Area does not include bay waters or 
the ocean. 

Oncorhynchus 
kisutch 

Coho salmon, 

Central California 
Coast 

FE Species requires beds of loose, silt-free, coarse gravel for 
spawning with cover, cool water and sufficient dissolved 
oxygen.  This Evolutionary Significant Unit (ESU) includes 
all naturally spawned populations of Coho salmon from 
Punta Gorda in northern California south to, and 
including, the San Lorenzo River in central California, as 
well as populations in tributaries to San Francisco Bay, 
excluding the Sacramento-San Joaquin River system. 

No potential to occur.  Suitable habitat for this 
species is not present within the Action Area.  
The Action Area does not include bay waters or 
the ocean. 

Oncorhynchus 
mykiss irideus 

Steelhead, 

Central California 
Coast 

FT, DCH Marine, estuarine, and freshwater habitats.  All naturally 
spawned populations (and their progeny) in streams from 
the Russian River to Aptos Cr., Santa Cruz County, CA 
(inclusive), and the drainages of San Francisco and San 
Pablo Bays eastward to the Napa River (inclusive), Napa 
County, CA, excluding the Sacramento-San Joaquin River 
Basin of the Central Valley of CA. 

No potential to occur.  Suitable habitat for this 
species is not present within the Action Area.  
The Action Area does not include bay waters or 
the ocean. 

Oncorhynchus 
mykiss 

Steelhead, 

Central Valley 

FT Marine, estuarine, and freshwater habitats.  All naturally 
spawned populations (and their progeny) in the 
Sacramento and San Joaquin Rivers and their tributaries, 
excluding San Francisco and San Pablo Bays and their 
tributaries. 

No potential to occur.  Suitable habitat for this 
species is not present within the Action Area.  
The Action Area does not include bay waters or 
the ocean. 
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Table E-1 
Federally Listed Species with Potential to Occur in the Action Area for the  

Oakland International Airport Runway Safety Improvement Program 

Species 
Scientific Name 

Species 
Common Name Federal Species Habitat Potential to Occur in the Action Area 

Oncorhynchus 
tshawytscha 

Chinook salmon, 

Central Valley 
spring- run 

FT Sacramento River below Keswick Dam.  Spawns in the 
Sacramento River but not in tributary streams.  Requires 
clean, cold water over gravel beds with water 
temperatures between 6 and 14 degrees Celsius for 
spawning. 

No potential to occur.  Suitable habitat for this 
species is not present within the Action Area.  
The Action Area does not include bay waters or 
the ocean. 

Oncorhynchus 
tshawytscha 

Chinook salmon, 

Sacramento 
River winter- run 

FE, DCH Marine, estuarine, and freshwater habitats.  All naturally 
spawned populations known to occur in the Sacramento 
River as winter-run. 

No potential to occur.  Suitable habitat for this 
species is not present within the Action Area.  
The Action Area does not include bay waters or 
the ocean. 

Invertebrates 

Branchinecta 
lynchi 

Vernal pool fairy 
shrimp 

FT Vernal pools; small swales, earth slumps, or basalt-flow 
depression basins with grassy or occasionally muddy 
bottom, in unplowed grassland. 

No potential to occur.  Suitable habitat for this 
species (i.e., vernal pools) is not present within 
the Action Area. 

Euphydryas editha 
bayensis 

Bay checkerspot 
butterfly 

FT Restricted to native grasslands on outcrops of serpentine-
derived soils in the vicinity of San Francisco Bay.  
Historically occurred in San Francisco, San Mateo, Santa 
Clara, Alameda, and Contra Costa counties but is now 
considered extinct in Alameda, Contra Costa, and San 
Francisco counties.  Primary larval host plant is dwarf 
plantain (Plantago erecta). 

No potential to occur.  Suitable habitat for this 
species (i.e., native grasslands) is not present 
within the Action Area.  In addition, the 
CNDDB-documented occurrences of this 
species within a 10-mile radius of the Action 
Area are two historical records from the 1970s.  
The records are for a colony in San Leandro 
and a colony in East Oakland, both thought to 
be extirpated due to habitat loss and 
degradation in the 1970s (CDFG, 2011). 

Speyeria callippe 
callippe 

Callippe 
silverspot 
butterfly 

FE Restricted to the Northern Coastal Scrub of the San 
Francisco Peninsula.  Host plant is Viola pedunculata.  
Most adults found on east facing slopes; males 
congregate on hilltops in search of females. 

No potential to occur.  Suitable habitat for this 
species (i.e., northern coastal scrub) is not 
present within the Action Area.  In addition, the 
Action Area is outside of the documented 
species range. 
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Table E-1 
Federally Listed Species with Potential to Occur in the Action Area for the  

Oakland International Airport Runway Safety Improvement Program 

Species 
Scientific Name 

Species 
Common Name Federal Species Habitat Potential to Occur in the Action Area 

Mammals 

Reithrodontomys 
raviventris 

Salt marsh 
harvest mouse 

FE Inhabits only the saline emergent wetlands of San 
Francisco Bay and its tributaries.  Pickleweed marsh is 
the primary habitat for this species.  This species does not 
burrow and builds loosely organized nests.  Requires 
higher areas for flood escape. 

Not likely to occur.  The closest CNDDB-
documented occurrence of this species is from 
1938, located in Arrowhead Marsh, just north of 
the Action Area.  This marsh does not have any 
habitat connectivity to the Action Area, 
including North and South fields.  Based on 
January 5, 2012 assessment, the South Field 
provides marginally suitable habitat. 

Reptiles 

Masticophis 
lateralis 
euryxanthus 

Alameda 
whipsnake 

FT, DCH Rock outcrops in association with chaparral and coastal 
sage scrub.  Inhabits south-facing slopes and ravines 
where shrubs form a vegetative mosaic with oak trees 
and grasses.  Restricted to valley-foothill hardwood 
habitat of the coast ranges between the vicinity of 
Monterey and north of the San Francisco Bay. 

No potential to occur.  Suitable habitat for this 
species (i.e., chaparral and coastal sage scrub) 
is not present within the Action Area. 

Plants 

Arctostaphylos 
pallida 

Pallid manzanita FT Broad leafed upland forest, closed-cone coniferous forest, 
chaparral, cismontane woodland, coastal scrub.  Grows 
on uplifted marine terraces on siliceous shale or thin 
chert.  May require fire.  600 to 1,525 feet in elevation. 

Bloom period:  December-March 

No potential to occur.  Suitable habitat for this 
species is not present in the Action Area. 

Chorizanthe 
robusta var. 
robusta 

Robust 
spineflower 

FE Cismontane woodland, coastal dunes, coastal scrub.  
Historically occurred from Alameda to Monterey counties, 
but is currently known only from sandy and gravelly soils 
along and adjacent to the coast of southern Santa Cruz 
and northern Monterey counties.  The only known extant 
populations occur northeast of the city of Santa Cruz and 
near Sunset and Manresa State Beaches.  Found at 
elevations ranging from 0 to 400 feet. 

Bloom period:  April-September 

Not likely to occur.  Marginally suitable habitat 
for this species is present within the Action 
Area at the artificial sand dunes at the south 
field, but the only CNDDB-documented 
occurrence of this species within a 10-mile 
radius of the Action Area is a historical record 
from 1894, located in the vicinity of Alameda, 
north of the Oakland Airport GSA.  The record 
states the species is extirpated (CDFG, 2011). 
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Table E-1 
Federally Listed Species with Potential to Occur in the Action Area for the  

Oakland International Airport Runway Safety Improvement Program 

Species 
Scientific Name 

Species 
Common Name Federal Species Habitat Potential to Occur in the Action Area 

Clarkia 
franciscana 

Presidio clarkia FE Coastal scrub, valley and foothill grassland.  Serpentine 
outcrops in grasslands or scrub.  Found at elevations 
ranging from 65 to 1,065 feet. 

Bloom period:  May-July 

No potential to occur.  Suitable habitat for this 
species is not present in the Action Area. 

Holocharpa 
macradenia 

Santa Cruz 
tarplant 

FT Coastal prairie, valley and foothill grassland.  Light sandy 
soil or sandy clay often with non-natives, 35 to 850 feet in 
elevation. 

No potential to occur.  Suitable habitat for this 
species is not present in the Action Area.  In 
addition, the three CNDDB-documented 
occurrences within a 10-mile radius of the 
Action Area are populations presumed 
extirpated.  These records are dated from 1903 
and 1916 in Berkeley and from 1915 in San 
Lorenzo (CDFG, 2011). 

Lasthenia 
conjugens 

Contra Costa 
Goldfields 

FE Valley and foothill grassland, vernal pools, cismontane 
woodland.  Extirpated from most of its range.  Found in 
vernal pools, swales, and low depressions in open grassy 
areas; elevation from 3 to 1,500 feet. 

Bloom period :  March-June 

No potential to occur.  Suitable habitat for this 
species is not present in the Action Area.  In 
addition, the closest CNDDB-documented 
occurrence is a record from 1959, located 
approximately 8 miles from the project area in 
the city of Hayward, adjacent to The American 
Salt Co. (CDFG, 2011). 

Layia carnosa Beach layia FE The species is restricted to openings in coastal sand 
dunes ranging in elevation from 0 to 100 feet, where it 
colonizes sparsely vegetated, partially stabilized dunes or 
relatively bare blowouts in secondary succession.  In 
northern California, it occurs in the northern fore dune 
community; in Monterey County, the species occurs in the 
central fore dune community described as the sand-
verbena.  It generally occupies sparsely vegetated open 
areas on semi-stabilized dunes.  The fore dune 
community experiences some drifting sand and has low-
growing herbaceous and perennial native species.  The 
species also occurs in open areas, such as along trails 
and roads. 

Bloom period:  March-July 

Not likely to occur.  Marginally suitable habitat 
for this species is present within the Action 
Area at the artificial sand dunes at the south 
field, but the closest CNDDB-documented 
occurrence is from 1904 and is located 
approximately 8 miles west in the San 
Francisco sand dunes, a population that is 
presumed to be extirpated (CDFG, 2011). 
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Table E-1 
Federally Listed Species with Potential to Occur in the Action Area for the  

Oakland International Airport Runway Safety Improvement Program 

Species 
Scientific Name 

Species 
Common Name Federal Species Habitat Potential to Occur in the Action Area 

Suaeda californica California 
seablite 

FE Marshes and swamps in saline soils, and coastal salt 
marshes.  Formerly known from San Francisco Bay area, 
where extirpated by development; now extant only in 
Morro Bay and near Cayucos Pt.  Found in elevations 
ranging from 0 to 15 feet.  

Bloom period:  July-October 

Not likely to occur.  Suitable habitat for this 
species is present within wetland areas in the 
Action Area, but the closest CNDDB-
documented occurrences are historical records 
from 1943 and 1958, located in Bay Farm 
Island, adjacent to the Action Area (CDFG, 
2011).  However, suitable habitat for this 
species is marginal within the Action Area.  
Additionally, the species is thought extirpated 
from this area. 

Sources: 

 The list of species addressed in this table was generated through database queries of the United Stated Fish and Wildlife Service Sacramento Office species list generator 
(USFWS, 2011), the California Natural Diversity Data Base Rarefind 3 Program (CDFG, 2011), the California Native Plant Society Rare Plant Inventory (CNPS, 2011), the 
Migratory Bird Treaty Act (MBTA), and the Western Bat Working Group (WBWG).  At a minimum, all searches used the Hayward (447A), Oakland East (466B), Oakland 
West (465C) and San Leandro (447B) United States Geological Survey (USGS) 7.5-minute quadrangles. 

- 1998.  CDFG.  Terrestrial Mammal Species of Special Concern in California, Bolster, B.C., Ed. 

Legend: 

Federal Status 

DCH  Designated critical habitat 

FE  Endangered.  Species in danger of extinction throughout all or a significant portion of its range. 

FD Delisted 

FT  Threatened.  Species likely to become endangered within the foreseeable future. 
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From: Andrew_Raabe@fws.gov [mailto:Andrew_Raabe@fws.gov]  
Sent: Thursday, May 12, 2011 3:30 PM 
To: Colleen Liang 
Cc: Diane Heinze 
Subject: Re: Bird Survey for Sand Dune Area at OAK 
 
 
Hi Colleen,  
 
Thanks again for the great tour. I was just writing up an email about this. The breeding 
season dates I mentioned on the tour were incorrect. The correct approximate dates 
are:  
 
California clapper rail breeding season is February 1- August 31  
California least tern breeding season is April 15 - August 15  
Western snowy plover breeding season is March1 - September 14  
 
Habitat within your project sites are not likely to be used by breeding California clapper 
rails, so the breeding season for rails would not need to be avoided and protocol 
surveys for rails would not be necessary, or useful to prove absence of rails. Rails still 
could be using habitat within your project sites for refuge/foraging anytime of the year.  
 
We do not have protocol surveys for terns or plovers, so they would be pre-construction 
surveys. Here are the standard conservation measures for the tern and plover:  
 
No activities will be performed within 300 feet of an active least tern nest during the 
least tern breeding season, 15 April to 15 August (or as determined through surveys).  
 
To minimize or avoid the loss of individual snowy plovers, no activities will be performed 
within at least 600 feet of an active snowy plover nest during the snowy plover breeding 
season, 1 March through 14 September (or as determined through surveys).  
 
Let me know if you have any other questions.  
 
-Andy  
 
Andrew Raabe 
Coast-Bay Branch 
U.S. Fish & Wildlife Service 
2800 Cottage Way, Room W-2605 
Sacramento, CA 95825-1846 
(916) 414-6679  

 

 



Colleen Liang <CLiang@portoakland.com> 

05/12/2011 02:11 PM  

ToAndrew Raabe <Andrew_Raabe@fws.gov>
ccDiane Heinze <DHeinze@portoakland.com>

SubjectBird Survey for Sand Dune Area at OAK

 

Hi Andy,  
 
Thanks again for taking the time to meet with us and tour the upcoming projects at Oakland 
International Airport. The meeting was definitely helpful for the Port.  
 
Just wanted to follow‐up that you will be looking into what kind of survey would be sufficient 
(protocol, pre‐construction, etc) for the Port to conduct at the sand dune area if we wanted 
flexibility in working during the Least Tern and Snowy Plover breeding season. We will be 
scoping this work with our consultant so we will inform them which survey to follow once we 
hear back with you.  
 
Thanks!  
Colleen  
 
Colleen Liang  
 
Port of Oakland  
Environmental Programs and Planning Division  
530 Water Street  
Oakland, CA 94607  
510‐627‐1198 (direct)  
510‐375‐4655 (fax)  
cliang@portoakland.com  
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APPENDIX G  
UNITS CA-30A AND CA-30B FROM THE 2007 WESTERN SNOWY PLOVER RECOVERY 

PLAN 
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