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1. INTRODUCTION

1.1 General Overview

This Environmental Information Document (EID) has been prepared by Aspen Environmental Group for
the U.S. Department of the Interior, Minerals Management Service (MMS) to evaluate the possible
environmental effects associated with the potential exploration and development of the nine undeveloped
oil and gas units' and one non-unitized lease on the Pacific Outer Continental Shelf (OCS) located
offshore southern California (Figure 1-1). The operators of the undeveloped leases have requested
suspensions of operations or production® from the MMS. These undeveloped units and lease lie between 3
and 12 miles offshore Santa Barbara, Ventura, and southern San Luis Obispo Counties. Ten suspension
requests have been made by five operators as presented in Table 1-1.

Table 1-1. Summary of Suspensions.
Operator Units (leases inside the unit in parentheses)
Aera Energy LLC Non-Unitized (Lease OCS-P 0409)
Lion Rock Unit (Leases OCS-P 0396, 0397, 0402, 0403, 0408, 0414)
Point Sal Unit (Leases OCS-P 0415, 0416, 0421, 0422)
Purisima Point Unit (Leases OCS-P 0426, 0427, 0432, 0435)
Santa Maria Unit® (Leases OCS-P 0420 , 0424, 0425, 0429, 0430, 0431, 0433,

0434)
Plains Exploration & Production Company | Bonito Unit* (Leases OCS-P 0443, 0445, 0446, 0449, 0450, 0499, 0500)
Arguello, Inc. Rocky Point Unit (Leases OCS-P 0452, 0453)
Samedan Qil Corporation Sword Unit (Leases OCS-P 0319, 0320, 0322, 0323A)
Samedan Qil Corporation Gato Canyon Unit® (Leases OCS-P 0460, 0462, 0464)
Venoco, Inc. Cavern Point Unit (Leases OCS-P 0210, 0527)

The potential environmental effects resulting from activities that may occur during the suspensions are
evaluated in Environmental Assessments (EA’s) that were published by the MMS in February 2005. This
EID evaluates the potential post-suspension activities, presented as hypothetical scenarios in the period
following the suspensions. When, and if, operators submit new or revised Exploration Plans (EP’s) and/or
Development and Production Plans (DPP’s) to the MMS, the actual locations, sizes, and types of
activities will be known. All EP’s and DPP’s will be subject to a thorough review under the National
Environmental Policy Act (NEPA), MMS laws and regulations, the Coastal Zone Management Act
(CZMA), other Federal and State laws, and they will be provided to affected agencies and the interested
public for review. These operator’s activities could potentially take place during the 2006-2030 time
period and include (1) exploration and delineation drilling, (2) platform and pipeline construction, if
necessary, (3) production activities, and (4) decommissioning of facilities. Activities may also include
administrative efforts such as revisions to EP’s and DPP’s, technical analyses, and shallow hazards,
archaeological, and biological surveys.

A unit is defined as a number of leases grouped together to prevent waste, conserve natural resources of the OCS, or protect
correlative rights, including Federal royalty interests.

A suspension is defined in 30 CFR §250.105 as “a granted or directed deferral of the requirement to produce (Suspension of
Production [SOP]) or to conduct leaseholding operations (Suspension of Operations [SOO])."

3 By decision dated August 16, 1999, the MMS removed three leases in the Santa Maria Unit (OCS-P 0420, 0424, and 0429)
and one in the Gato Canyon Unit (OCS-P 0462) and they expired. The lessees appealed the decision to the Interior Board of
Land Appeals. For purposes of environmental analysis, they are included in the EID pending final outcome of the appeal.

Only the portion of Lease OCS-P 0450 that is in the Bonito Unit is being considered for a suspension. The remaining portion
of the lease is within the Point Arguello Unit.

January 2005 1-1 Environmental Information Document



1. Introduction

121°00" 120°45 120°30 120°15' 120°00 119°45"  35*15' 119730 119°15
‘\ \L
Pemdach
o ‘\Aé; rahde
| TN
. ) | J e
a < / AN
Lion Rock / / N .
Unit s / S Z
! = S 3
| { + Possible Delineation Wellsite N
I Lrsmsa ®» Casmalia ™\
+]i Point Sal E’a.;es'-easde \\\\ |
_ . hll oundary —
[ I Pipeiine L
n | / ®Casmalia Traffic Separation Scheme | 71
Santa Maria | Purisima Point Geographic Point | 7
. Unit ++ | Unit County
¥ — Rock —
B 1 Oil and Gas Facility
e L Federal Platform
Urban Area %
i ) 7 City Boundary &
Point Pedrenales - Santa Barbara
Unit / / "”’& Proposed MODU Undeveloped Lease ‘
"J Tranquillion Ridge 5 R ‘
§ R ¥y Unit (748 California |
Bon!to ¢J Y Paint Argusle State Platform |
Unit —— \ \ P 3 Geographical Mile Line |
. | L [ Santa Barbara Ecological Preserve and Buffer Zone |
g & _ N Rocky F’Oint Malino Goe Project Channel Islands National Marine Sanctuary
: Unit | Ventura
Point Arguello N ~ J g
Unit L
a ) e &
{ S s {
N oy AR =
Trap \§ N \\ Gato Canyon N
t ‘S'-':zara,,-m o N :\:\\ N \\\ / Unit Y ) <3 ) A
“ e Santa Ynez ! N LN
i Unit F \\:}\ N
Pitas Point
Unit
N
" Cavern Point : \:‘: o
K . S unit | P \\
ettt T — Y\:\
, 0 5 10 Miles N N
2 — e Santa Clara —— Point Hueneme
B3 — Unit ) Unit
’ T ) ¢ D7 v R
121°00" 120745 120°30" 12015 12000 119745 119730 118*15
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Figure 1-1. The undeveloped federal OCS oil and gas leases offshore Southern California: Point Sal Unit, Purisima Point Unit,
Bonito Unit, Rocky Point Unit, Sword Unit, Gato Canyon Unit, and Cavern Point Unit. Individual lease OCS-P 0409 is
located north and adjacent to the Point Sal Unit.
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1. Introduction

The environmental analysis contained in this EID includes potential effects on 14 resource/issue-specific
topics. These include:

e  Geology e  Cultural Resources
¢ Climate and Meteorology e  Visual Resources
e Air Quality e Recreation
e Physical Oceanography e  Community Characteristics and Tourism
e Water Quality e Social and Economic Environment
« Biological Resources - Employment and Population
- Rocky and Sandy Beach Habitat - Housing
- Seafloor Resources - Infrastructure
- Kelp Beds - Public Services and Finances
- Marine and Coastal Birds - Non-Residential Land Use
- Marine Mammals e Commercial Fishing and Kelp Harvest
-~ Threatened and Endangered Species e Marine Recreational Fishing
- Estuarine and Wetland Habitats e  Military Operations
- Refuges, Preserves and Marine o Oil Spills, Risk, Movement and Response
Sanctuaries

- Onshore Biological Resources

Appendix G of this EID presents “Information Addressing Issues Raised by the California Coastal
Commission in a Letter to MMS dated August 5, 1999.” These issues and MMS’s responses are
summarized in the appendix. Additionally, the appendix cross-references applicable sections of this EID
that relate to these issues.

This EID has been prepared to support the ten suspensions’ Consistency Determinations (CD’s) submitted
by the MMS to the California Coastal Commission (CCC), pursuant to Section 307(c)(1) of the CZMA”.

1.2 Reader’s Guide to the EID
1.2.1 Technical Approach

This EID uses the MMS June 2001 Draft Environmental Impact Statement (DEIS) for proposed
delineation drilling offshore Santa Barbara County as its foundation. The resource/issue-specific
discussions in DEIS Chapter 4 (“Description of the Affected Environment”) and DEIS Chapter 6
(“Cumulative Impact Analysis for the 36 Undeveloped Leases [2002 — 2030]”) are employed in the same
sequence for Sections 4 and 5, respectively, of the EID. Much of the resource/issue-specific content of the
DEIS is germane to the EID and has not changed since its publication in 2001. The EID discussions,
however, have been revised on a resource/issue-specific level to reflect the following:

e  Resource/issue-specific “baseline” descriptions have been updated in the EID as needed to reflect current
conditions;

e Impacts that may occur during the suspensions are addressed in the EA’s (see Section 1.3.2) and are not
addressed in the EID;

e  The timeframe for the post-suspension impact assessment has been modified from the DEIS long-term period
2002 through 2030, to EID period 2006 through 2030;

e The cumulative projects addressed in this EID have been updated to reflect the current status of the operator’s
hypothetical exploration and development projects, and other anticipated projects in the study area; and,

e The analyses in this EID have been updated, as needed, to address the nine issues addressed by the CCC in its
August 5, 1999 letter to MMS.

A Federal agency may submit the information sufficient to support the consistency statement in any manner it chooses so long
as the requirements of 15 CFR 930.39(a) are satisfied.
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Updates to the “Affected Environment” in EID Section 4 were made by establishing that environmental
and regulatory conditions that have or may have changed since 2001, and collecting and assessing the
data needed to address these changes. Revisions, additions, and deletions to the DEIS text were
subsequently revised to reflect current (2004 through 2005) conditions. The data and information sources
used for these updates were reviewed and/or referenced, as appropriate, on a resource/issue-specific basis
in EID Section 4 (Affected Environment).

Updates to the near- and long-term cumulative projects considered in Section 5 of this EID were made by
researching the projects addressed in Chapters 5 and 6 of the DEIS to establish: (1) which projects listed
in the DEIS had been completed or were otherwise no longer applicable for consideration; and (2) what
new projects have been proposed within the study area since 2001 that could be anticipated and thus
appropriate for consideration in this document. In addition, new information regarding Pacific OCS
activities for both the near- and long-term projects was factored into the cumulative project listing based
upon known projects and hypothetical exploration, development, and decommissioning plans
communicated to the MMS by OCS operators. Revisions to the DEIS cumulative projects listing were
subsequently made and the resource/issue-specific cumulative analyses of the DEIS were modified as
warranted to reflect (1) the new cumulative project information, and (2) the newly established cumulative
project timeframe of the EID (2006 through 2030), as opposed to the period of 2002 through 2030
presented in the DEIS. Each resource/issue-specific area is addressed in the EID by examining how the
potential projects listed apply to the cumulative analysis.

In addition to these overall updates, the affected environment and impact analyses of the EID incorporate
review and consideration of the August 5, 1999, scoping comments made by the (CCC) on the DEIS
(Appendix G). Identified issues included potential effects on sea otter populations, potential effects on the
Monterey Bay National Marine Sanctuary, changes in State and local air quality regulations, changes in
water quality regulations, potential effects of drill muds and cuttings on hard bottom habitat, potential
effects of undersea noise on marine mammals and other marine life, technological changes, changes in
operators and their compliance with environmental protections required under current Federal, State and
local regulations since submittal of the original Exploration Plans (EP’s), and cumulative impacts of the
exploration and development of the undeveloped leases.

1.2.2 Content of the EID

The content, scope and analysis are contingent upon several concepts that the reader should bear in mind
during review. These include:

e The EID considers post-suspension activities. [Seven of the suspensions are strictly administrative in nature,
and no physical activities will occur during the suspensions. The three other suspensions (for the Gato Canyon
Unit [Samedan Oil Corp.] and Point Sal and Purisima Point Units [Aera Energy LLC]) are also administrative
in nature; however, physical activities would occur during the suspensions. These physical activities are shallow
hazards and biological surveys.]

e The study area for the EID was defined to allow analysis of the effects of a hypothetical exploration,
development, and decommissioning scenario. The scenario encompasses the Pacific OCS undeveloped leases
located offshore Santa Barbara, Ventura, and San Luis Obispo County. The factors that define the geographic
scope include:

—  The placement of a hypothetical mobile offshore drilling unit (MODU);
—  The placement of hypothetical development platforms;

— The placement of hypothetical subsea pipelines to transport oil and gas to existing or new onshore
facilities; and

—  Potential oil spill effects.
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e Section 5 of the EID presents a cumulative impact analysis for the period 2006 through 2030. In this cumulative
analysis, the incremental effect of the hypothetical exploration, development, and decommissioning scenario for
the undeveloped leases is added to the effects of past, present, and anticipated projects in the study area. The
time period for these effects covers the time for exploration and production of hydrocarbon resources, and the
decommissioning of the hypothetical platforms and existing platforms. These activities include oil and gas
operations on developed leases plus other projects in the area. When, and if, operators submit new or revised
EP’s and/or DPP’s to the MMS, the actual locations, sizes, and types of activities will be known. All EP’s and
DPP’s will be subject to a thorough review under the National Environmental Policy Act (NEPA), MMS laws
and regulations, the CZMA, other Federal and State laws, and they will be provided to affected agencies and the
interested public for review.

o The potential effects of the activities that occur during the suspensions were assessed in the EA’s. A summary
is provided in Chapter of 1.4.2 of this EID.

e This EID is not an environmental review document pursuant to the requirements of either NEPA or the
California Environmental Quality Act (CEQA).

The EID contains eight sections, each of which addresses a separate aspect of the post-suspension effects.
To help the reader locate information of particular interest, a brief summary of the contents of each
section of the EID is provided below.

e Section 1. Introduction. Section 1 provides an overview of the suspensions, the environmental resources and
issue areas addressed in the EID, the scope of the EID’s “baseline” and impact analyses, related environmental
review documents and a summary of operator activities.

e Section 2. Background and Purpose. Section 2 provides an overview of the developed and undeveloped leases
of the Pacific OCS, with emphasis placed upon leases offshore Santa Barbara, Ventura, and San Luis Obispo
Counties, background regarding the history of the undeveloped leases, suspension history, and actions leading
to review of these suspensions by the CCC.

e Section 3. Regulatory and Administrative Framework. Section 3 provides an overview of the Federal laws
and regulations relating directly or indirectly to MMS’s regulatory responsibilities.

e Section 4. Affected Environment. Section 4 presents existing (“baseline”) conditions of the study area on a
resource/issue-specific level.

e Section 5. Environmental Consequences of Post-Suspension Activities. Section 5 addresses the potential
impacts of the post-suspension activities on a resource/issue-specific level in conjunction with the hypothetical
exploration, development, production, and decommissioning activities of the undeveloped leases, anticipated
activities associated with the developed leases, and other projects anticipated to occur in the study area between
2006 and 2030.

e Section 6. Document Contributors and Reviewers. Section 6 provides a listing of the persons involved in the
preparation and review of this document.

¢ Section 7. References. Section 7 identifies all of the references used and cited in the EID.

In addition to these sections, the EID contains several technical appendices that were used, reviewed or
developed during preparation of the document.

1.3 Related Environmental Review Documents

As the principal Federal agency responsible for oil and gas development in the Pacific OCS, the MMS
must conduct its oversight and approval of such development in compliance with several Federal laws
and their associated implementing regulations. The MMS is charged with ensuring compliance with
NEPA prior to approving any proposed OCS activity that constitutes an “Action.” In completing its
NEPA review for a proposed action, the MMS may conduct categorical exclusion reviews or prepare
either an EA or an EIS, depending on the breadth and magnitude of the proposed action’s possible
environmental effects.
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1.3.1 Delineation Drilling Activities in Federal Waters Offshore Santa
Barbara County, California - Draft Environmental Impact Statement

In June 2001, the MMS Pacific OCS Region published a DEIS addressing the potential environmental
effects of proposed delineation drilling from a MODU in Federal waters offshore Santa Barbara County.
The Proposed Action of the DEIS addressed the Point Sal Unit (Leases OCS-P 0415, 0416, 0421 and
0422), Purisima Point Unit (Leases OCS-P 0426, 0427, 0432, 0435), Bonito Unit (Leases OCS-P 0443,
0445, 0446, 0449, 0499, 0500) and Gato Canyon Unit (Leases OCS-P 0460 and 0464). The DEIS
addressed potential impacts for the same resource/issue-areas listed above; potential cumulative impacts
for these resources were addressed for the periods 2002 through 2006, and 2002 through 2030.

Subsequent to publication of the DEIS, on July 2, 2001, MMS directed suspensions on all of the
undeveloped leases to provide time for the preparation of CD’s and NEPA documentation, as directed by
the District Court in California v. Norton. Also, as a result of the Court decision, MMS postponed work
on the DEIS, including postponement of the DEIS public hearings and extension of the comment period.

1.3.2 Suspension Decisions Environmental Assessments

MMS has prepared six NEPA Environmental Assessments (EA’s) addressing the potential impacts
associated with the suspensions. The Draft EA’s were made available for public and agency review on
November 17, 2004, with the public review period ending on December 16, 2004. The EA’s were
finalized in February 2005. The EA’s include:

e MMS Proposal to Grant Suspensions of Production for Aera Energy LLC’s Lion Rock Unit, Point Sal Unit,
Purisima Point Unit, Santa Maria Unit (Leases OCS-P 0396, 0397, 0402, 0403, 0408, 0414, 0415, 0416, 0420,
0421, 0422, 0424, 0425, 0426, 0427, 0429, 0430, 0431, 0432, 0433, 0434, 0435) and Lease OCS-P 0409

e MMS Proposal to Grant Suspension of Production for Plains Exploration & Production Company’s Bonito Unit
(Leases OCS-P 0433, 0445, 0446, 0449, 0450, 0499 and 0500)

e  MMS Proposal to Grant Suspension of Production for Arguello Inc.’s Rocky Point Unit (Leases OCS-P 0452,
0453)

e  MMS Proposal to Grant Suspension of Production for Samedan Oil Corporation’s Sword Unit (Leases OCS-P
0319, 0320, 0322, 0323A)

e  MMS Proposal to Grant Suspension of Production for Samedan Oil Corporation’s Gato Canyon Unit (Leases
OCS-P 0460, 0462 and 0464)

e  MMS Proposal to Grant Suspension of Operations for Venoco, Inc.’s Cavern Point Unit (Leases OCS-P 0210,
0527).

The EA’s address potential environmental effects associated with Air Quality, Protected Species of
Marine Mammals and Sea Turtles, Fish Resources, Managed Species and Essential Fish Habitat,
Commercial Fishing, Military Operations, Recreational Fishing and Diving and Environmental Justice
during the suspensions. The EA’s conclude that all potential impacts from activities occurring during the
suspensions can be mitigated to an insignificant level. The MMS issued findings of no significant impact
based on each of the EA’s on February 11, 2005.

1.3.3 Other Environmental Documents
In addition to the above referenced environmental review documents prepared by the MMS for NEPA

compliance, two other studies associated with Pacific OCS offshore development in the study area are
especially relevant to this EID: the “California Offshore Oil and Gas Energy Resources Study”

Environmental Information Document 1-6 January 2005



1. Introduction

(COOGER Study) and the Santa Barbara County ‘“North County Siting Study.” Summaries of these
environmental documents are provided below.

COOGER Study. The COOGER Study was designed by a joint government, industry, and public working
group to address concerns about the potential demands on onshore infrastructure from expanded oil and gas
development in both State and Federal waters. The Study assessed and compared a suite of potential Pacific
OCS development scenarios for Santa Barbara, Ventura, and San Luis Obispo Counties over a 20-year
timeframe (1995 though 2015). The Draft COOGER Study, published in January 1999, included an analysis of
existing onshore conditions for land use, public infrastructure, biological resources, air quality, water supply
and demand, cultural resources, and socioeconomics (MMS, 1999). The Final COOGER Study, published in
January 2000, focused its constraints analysis for the potential development scenarios to industrial and public
infrastructure demand within the study area (MMS, 2000).

North County Siting Study. The County of Santa Barbara published its final North County Siting Study in
October 2000. This Study focused on the Pacific OCS undeveloped leases offshore Santa Barbara County as
they relate to potential onshore processing options. The Study included technical consideration of the oil and
gas produced from these leases, the potential use of existing onshore processing facilities, and an evaluation of
the environmental conditions and constraints (including adopted County policies) associated with the siting of a
new onshore processing facility. The Study included assessment of public safety and hazardous materials,
geology and hydrology, agricultural, biological, visual and cultural resources, land use, public services, noise,
circulation and air quality for northern Santa Barbara County. The Study concluded that if a new onshore
processing facility is necessary for development of the undeveloped leases, the “Casmalia East” and “Casmalia
West” sites, located north of Vandenberg Air Force Base, would be strongly preferred (County of Santa
Barbara, 2000).

1.4 Summary of Operator Activities

For the purpose of the EID, the effects of hypothetical post-suspension activities are considered (see
section 5.2.3). Previous operator activities and activities during the suspensions are summarized below.

1.4.1 Previous Operator Activities

On July 2, 2001, MMS directed SOQO’s for the 9 units and 1 non-unitized lease, pursuant to the Court’s
decision in California v. Norton. Prior to the issuance of the 2001 Directed SOO’s, MMS had approved
suspension requests for the 9 units and 1 non-unitized lease, and some survey activities were conducted
on the leases under the approved suspensions. Following are summaries of those activities:

Aera Energy LLC’s Units and Non-Unitized Lease. MMS approved SOP’s for the Lion Rock, Point Sal,
Santa Maria, and Purisima Point Units and non-unitized Lease OCS-P 0409 on November 12, 1999. Following
SOP approval, Aera submitted a full digital copy of the 3-D seismic data to MMS on January 19, 2000, and
submitted project descriptions for the units and non-unitized lease on February 29, 2000. A set of eight structure
maps and eight sections were developed from a reinterpretation of the 3-D seismic survey and sent to MMS on
April 28, 2000. Geohazards surveying operations were conducted during May and June 2001 on the Point Sal
and Purisima Point Units. Aera submitted another plan for re-unitization on August 26, 2004; MMS is studying
this request.

Nuevo Energy Company’s (PXP’s) Bonito Unit. MMS approved Nuevo’s SOP for the Bonito Unit on
November 12, 1999. Following SOP approval, Nuevo submitted a project description on February 29, 2000, and
submitted an Oil Spill Response Plan, Fisheries Plan, Marine Wildlife Contingency Plan, and a H2S
Contingency Plan in July 2000. Nuevo geological and geophysical personnel met with the MMS to present their
interpretation of the 1989 Chevron 3D seismic survey on January 29, 2000. Nuevo also submitted a plan to
contract the Bonito Unit to remove unleased acreage from the unit boundaries, which was approved by MMS on
October 25, 2000. Three months before issuance of the 2001 SOO, Nuevo provided the MMS with a shallow
hazards survey Execution Plan. In 2004, Plains Exploration & Production Company acquired Nuevo Energy
Company.
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e Samedan Qil Corporation’s Sword and Gato Canyon Units. SOP’s for the Sword and Gato Canyon Units
were approved on November 12, 1999. Following SOP approval, Conoco submitted a project description for the
Sword Unit, and Samedan submitted a project description for the Gato Canyon Unit in February 2000. Samedan
acquired the Sword Unit from Conoco on May 30, 2000, and proposed drilling of a new delineation well from
Platform Hermosa and the abandonment of well #2 on Lease OCS-P 0320. In November 2000, Samedan
submitted a draft project description for the abandonment of the well and a modified schedule of activities for
the Sword Unit. In May and June 2001, some geohazards data were collected on the two units.

e Venoco, Inc.’s Cavern Point Unit. MMS approved the SOO for the Cavern Point Unit on November 12, 1999.
Following SOO approval, Venoco submitted a project description on February 29, 2000 and submitted the
following reports in June and July 2000: air quality and expected emissions data, information regarding
consistency with the COOGER report, cumulative impact data, Marine Wildlife Contingency Plan, Fisheries
Plan, and a Worst-Case Oil Spill Calculations. Venoco also submitted an EP, which was deemed submitted by
MMS on June 4, 2001. Venoco withdrew the EP from review on July 3, 2001.

e Arguello, Inc.’s Rocky Point Unit. An SOP for the Rocky Point Unit was approved on November 12, 1999.
Following SOP approval, Arguello submitted revisions to the Point Arguello DPP’s in April 2001, which
covered the development of the Rocky Point Unit with no new platforms or pipelines. In May of that year,
Arguello submitted an application for a Final Development Plan (FDP) modification to the County of Santa
Barbara. In addition, Arguello’s consistency certification was forwarded by the MMS to the CCC. Following
the Directed SOO, Arguello requested that the CCC suspend Federal consistency review for the proposed
Rocky Point Unit revisions to the Point Arguello DPP’s and submitted DPP and FDP revisions to develop only
the eastern one-half (E/2) of Lease OCS-P 0451. In 2003, MMS contracted the Rocky Point Unit to remove the
E/2 Lease OCS P-0451 from the unit. The CCC concurred with Arguello’s consistency certification in August
2003. Necessary approvals were given by MMS and Santa Barbara County in August and September 2003,
respectively. Arguello commenced production from the E/2 of the lease in October 2004.

1.4.2 Summary of Activities and Their Potential Impacts During the
Suspensions
Following is a presentation of the abstracts taken from the MMS EA’s for the suspension decisions.

e Aera Energy LLC’s (Lease OCS-P 0409; Lion Rock Unit—Leases OCS-P 0396, 0397, 0402,
0403, 0408, 0414; Purisima Point Unit—Leases OCS-P 0426, 0427, 0432, 0435; Point Sal
Unit—Leases OCS-P 0415, 0416, 0421, 0422; and Santa Maria Unit—Leases OCS-P 0425,
0430, 0431, 0433, 0434)*:

The MMS proposed action is to grant Suspensions of Production (SOP’s) to Aera for 31 months for the
Point Sal Unit and for 34 months for the Purisima Point, Lion Rock, and Santa Maria Units and Lease
OCS-P 0409, located in the central Santa Maria Basin offshore northern Santa Barbara County and
southern San Luis Obispo County. A suspension is defined in 30 CFR §250.105 as “a granted or directed
deferral of the requirement to produce (SOP) or to conduct leaseholding operations [Suspension of
Operations (SOO)]." Granting the suspensions would allow Aera time to conduct shallow hazards and
biological surveys on the Point Sal and Purisima Point Units and to conduct administrative activities
leading to the submittal of revised Exploration Plans to the MMS for subsequent technical and
environmental review. MMS would approve, require modification, or disapprove the plans. Based on the
implementation of both Aera’s and MMS’s mitigation measures identified in this Environmental
Assessment, MMS concludes that all of the potential impacts identified for the surveys and for granting
the suspensions are insignificant. Since there are no physical activities on the Lion Rock Unit and Santa
Maria Unit or Lease OCS-P0409 as a result of granting the SOP’s, there would be no environmental
impacts for these two units and one non-unitized lease.

* By decision dated August 16, 1999, the MMS removed three leases in the Santa Maria Unit (OCS-P
0420, 0424, and 0429) and they expired. The lessees appealed this decision to the Interior Board of Land

Environmental Information Document 1-8 January 2005



1. Introduction

Appeals. For purposes of environmental analysis, they are included in this Environmental Assessment
pending final outcome of the appeal.

e Arguello Inc.’s Rocky Point Unit (Leases OCS-P 0452 and 0453):

The MMS proposed action is to grant a Suspension of Production for Arguello, Inc.’s (Arguello) Rocky
Point Unit for a period of 37 months. A suspension is defined in 30 CFR §250.105 as “a granted or
directed deferral of the requirement to produce (Suspension of Production [SOP]) or to conduct
leaseholding operations [Suspension of Operations [SOO])." Granting the suspension would allow
Arguello 37 months to prepare revisions to the Platforms Hermosa and Hidalgo Development and
Production Plans and submit them to MMS for subsequent technical and environmental review. MMS
would approve, require modification, or disapprove the plans. All of these administrative activities would
be completed by Arguello and/or their consultant(s) in an office setting and involve no physical activities
on the unit itself. Since there are no impact-producing agents associated with Arguello’s proposal, there
would be no environmental impacts.

e Plains Exploration and Production Company’s Bonito Unit (Leases OCS-P 0443, 0445,
0446, 0449, 0450, 0499, and 0500)**:

The MMS proposed action is to grant a Suspension of Production for Plains Exploration and Production
Company’s (PXP) Bonito Unit for a period of 18 months. A suspension is defined in 30 CFR §250.105 as
“a granted or directed deferral of the requirement to produce (Suspension of Production [SOP]) or to
conduct leaseholding operations (Suspension of Operations [SOO])." Granting the suspension would
allow PXP 18 months to revise the Point Arguello Development and Production Plan (DPP) for Platform
Hidalgo and submit it to MMS for subsequent technical and environmental review. MMS would approve,
require modification, or disapprove the plans. All of these administrative activities would be completed
by PXP and/or their consultant(s) in an office setting and involve no physical activities on the unit itself.
Since there are no impact-producing agents associated with PXP's proposal, there would be no
environmental impacts.

** Only the portion of Lease OCS-P 0450 that is in the Bonito Unit is being considered for a suspension.
The remaining portion of the lease is within the Point Arguello Unit.

e Samedan Qil Corporation’s Sword Unit (Leases OCS-P 0319, 0320, 0322, and 0323A):

The MMS proposed action is to grant a Suspension of Production for Samedan Oil Corporation’s
(Samedan) Sword Unit for a period of 25 months. A suspension is defined in 30 CFR §250.105 as “a
granted or directed deferral of the requirement to produce (Suspension of Production [SOP]) or to conduct
leaseholding operations (Suspension of Operations [SOO])." Granting the suspension would allow
Samedan 25 months to update and submit a revised Exploration Plan to MMS for subsequent technical
and environmental review. MMS would approve, require modification, or disapprove the plan. All of
these administrative activities would be completed by Samedan and/or their consultant(s) in an office
setting and involve no physical activities on the unit itself. Since there are no impact-producing agents
associated with Samedan’s proposal, there would be no environmental impacts.

e Samedan Oil Corporation’s Gato Canyon Unit—Leases OCS-P 0460 and 0464***:

The MMS proposed action is to grant a Suspension of Production (SOP) to Samedan Oil Corporation for
37 months for the Gato Canyon Unit, located in the western Santa Barbara Channel offshore Santa
Barbara County. A suspension is defined in 30 CFR §250.105 as “a granted or directed deferral of the
requirement to produce (SOP) or to conduct leaseholding operations (Suspension of Operations [SOO])."
Granting the suspension would allow Samedan time to conduct a shallow hazards survey on the Gato
Canyon Unit and to conduct administrative activities leading to the submittal of a revised Exploration
Plan (EP) to the MMS for subsequent technical and environmental review. MMS would approve, require
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modification, or disapprove the plan. Based on the implementation of both Samedan’s and MMS’s
mitigation measures identified in the Environmental Assessment, MMS concludes that all of the potential
impacts identified for the survey and for granting the suspension are insignificant.

***By decision dated August 16, 1999, the MMS removed one lease from the Gato Canyon Unit (OCS-P
0462) and it expired. The lessees appealed this decision to the Interior Board of Land Appeals. For
purposes of environmental analysis, it is included in this Environmental Assessment pending final
outcome of the appeal.

e Venoco, Inc.’s Cavern Point Unit (Leases OCS-P 0210 and 0527):

The MMS proposed action is to grant a Suspension of Operations for Venoco’s Cavern Point Unit for a
period of 13 months. A suspension is defined in 30 CFR §250.105 as “a granted or directed deferral of the
requirement to produce (Suspension of Production [SOP]) or to conduct leaseholding operations
(Suspension of Operations [SOO])." Granting the suspension would allow Venoco 13 months to update
and resubmit their Exploration Plan (EP) and to complete the interpretation and analysis of seismic data
from previous surveys, and submit this information to MMS for subsequent technical and environmental
review. MMS would approve, require modification, or disapprove the plan. All of these administrative
activities would be completed by Venoco and/or their consultant(s) in an office setting and involve no
physical activities on the unit itself. Since there are no impact-producing agents associated with Venoco’s
proposal, there would be no environmental impacts.
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2. BACKGROUND AND PURPOSE

2.1 Introduction

This section provides a regional overview of the Pacific OCS area.

2.2 Overview of Pacific OCS Region Offshore Santa Barbara,
Ventura and San Luis Obispo Counties

The Pacific OCS Region of the MMS extends from the California-Mexico border to the Washington-
Canada border. Historically, MMS has issued leases for natural gas and oil exploration off Washington,
Oregon, and California. Currently, however, existing oil and gas leases are limited to offshore southern
California.

There are 79 existing Federal OCS oil and gas leases offshore California and 4 expired leases that are
under appeal'. Forty-three of these leases are developed (i.e., oil and/or gas is being produced from them).
The remaining undeveloped leases lie between 3 and 12 miles offshore Santa Barbara, Ventura, and San
Luis Obispo Counties. The undeveloped leases are grouped into nine units and one individual lease that is
not unitized (Lease OCS-P 0409). Table 2.2-1 presents a summary of the undeveloped leases/units and
Table 2.2-2 summarizes the developed leases/units.

Table 2.2-1. Summary of the Undeveloped Pacific OCS Qil and Gas Units and Leases.

Lease Number(s) Unit Operator
OCS-P 0409 N/A Aera Energy LLC
0OCS-P 0396, 0397, 0402, 0403, 0408, 0414 Lion Rock Aera Energy LLC
OCS-P 0415, 0416, 0421, 0422 Point Sal Aera Energy LLC
OCS-P 0426, 0427, 0432, 0435 Purisima Point Aera Energy LLC
(())‘%%:%423201, 04241, 0425, 04291, 0430, 0431, Santa Maria Aera Energy LLC
OCS-P 0443, 0445, 0446, 0449, 0450, 0499, 0500  |Bonito® Plains Exploration & Production Company
OCS-P 0452, 0453 Rocky Point Arguello Inc.
0CS-P 0319, 0320, 0322, 0323A Sword Samedan Oil Corporation
OCS-P 0460, 04621, 0464 Gato Canyon Samedan Qil Corporation
0OCS-P 0210, 0527 Cavern Point Venoco, Inc.

Nineteen platforms support production of the developed leases offshore Santa Barbara and Ventura
Counties. No platforms are located offshore San Luis Obispo County. Table 2.2-3 provides a summary of
these Pacific OCS platforms.

The 19 platforms included in Table 2.2-3 are supported by existing offshore and onshore oil and gas
infrastructure, such as pipelines and processing and separation facilities. Onshore facilities supporting
Pacific OCS oil and gas development in the study area include:

Ventura County
e Mandalay Onshore Separation Facility
e  West Montalvo Operations

e Rincon Oil and Gas Processing Facility

! By decision dated August 16, 1999, the MMS removed three leases in the Santa Maria Unit (OCS-P 0420, 0424, and 0429)
and one in the Gato Canyon Unit (OCS-P 0462) and they expired. The lessees appealed the decision to the Interior Board of
Land Appeals. For purposes of environmental analysis, they are included in the EID pending final outcome of the appeal.
Only the portion of Lease OCS-P 0450 that is in the Bonito Unit is being considered for a suspension. The remaining portion
of the lease is within the Point Arguello Unit.
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La Conchita Oil and Gas Processing Facility

Santa Barbara County

Carpinteria Onshore Gas Facility

Carpinteria Oil and Gas Processing Terminal

Las Flores Canyon Santa Ynez Unit Oil and Gas Processing Facility

Las Flores Canyon Gas Processing Facility
Gaviota Oil and Gas Processing Facility

Lompoc Oil and Gas Processing Facility

Table 2.2-2. Summary of the Developed Pacific OCS Qil and Gas Units and Leases.

Lease Number(s)

Unit Name

Operator

OCS-P 0166

N/A

Pacific Offshore Operators, LLC

0OCS-P 0180, 0181, 0182, 0183, 0187, 0188, 0189,
0190, 0191, 0192, 0193, 0194, 0195, 0326, 0329,
0461

Santa Ynez Unit

ExxonMobil Corporation

OCS-P 0202, 0203

Point Hueneme Unit

Plains Exploration & Production Company

OCS-P 0204, 0205, 0208, 0209, 0217 Santa Clara Unit Venoco, Inc.

OCS-P 0215, 0216 Santa Clara Unit Plains Exploration & Production Company
OCS-P 0234, 0346 Pitas Point Unit Plains Exploration & Production Company
OCS-P 0240, 0241 N/A Plains Exploration & Production Company
OCS-P 0296 Beta Unit3 Plains Exploration & Production Company

OCS-P 0300, 0301, 0306

Aera Energy LLC

OCS-P 0315, 0316, 0450, 0451West 1/24

Point Arguello Unit

Arguello, Inc.

OCS-P 0437, 0438, 0440, 04415

Point Pedernales Unit

Plains Exploration & Production Company

OCS-P 04415, 0444

Tranquillon Ridge Unit

Plains Exploration & Production Company

OCS-P 0451 East 1/24

N/A

Arguello, Inc.

Table 2.2-3. Summary of Existing Platforms Offshore Santa Barbara and Ventura Counties.

Platform Operator Neare;t)%r:shore Field (Unit)
Gail Venoco, Inc. Port Hueneme Sockeye (Santa Clara Unit)
Grace Venoco, Inc. Mandalay Santa Clara (Santa Clara Unit)
Gilda Plains Exploration & Production Company Mandalay Santa Clara (Santa Clara Unit)
Gina Plains Exploration & Production Company Port Hueneme Hueneme (Point Hueneme Unit)
Hermosa  |Arguello, Inc. Point Arguello Point Arguello (Point Arguello Unit)
Harvest Arguello, Inc. Point Arguello Point Arguello (Point Arguello Unit)
Hidalgo Arguello, Inc. Point Arguello Point Arguello (Point Arguello Unit)
Habitat Plains Exploration & Production Company Carpinteria Pitas Point (Pitas Point Unit)
Hillhouse  |Plains Exploration & Production Company Summerland Dos Cuadras
A Plains Exploration & Production Company Summerland Dos Cuadras
B Plains Exploration & Production Company Summerland Dos Cuadras
C Plains Exploration & Production Company Summerland Dos Cuadras
Henry Plains Exploration & Production Company Carpinteria Carpinteria
Hogan Pacific Operators Offshore LLC Carpinteria Carpinteria
Houchin Pacific Operators Offshore LLC Carpinteria Carpinteria
Heritage ExxonMobil Gaviota Sacate, Pescado (Santa Ynez Unit)
Harmony  |ExxonMobil Gaviota Hondo (Santa Ynez Unit)
Hondo ExxonMobil Gaviota Hondo (Santa Ynez Unit)
Irene Plains Exploration & Production Company Point Pedernales ?gghﬁﬁgﬁrgﬂi((?r?;nngﬁfoer{ nlgi?;eul[l]rllti)t)

The Beta Unit is located offshore Huntington Beach, Orange County, California and is not within the study area of this EID.
The western Y2 of Lease OCS-P 0451 is part of the Point Arguello Unit. The eastern %2 of Lease OCS-P 0451 is not unitized.
Lease OCS-P 0441 is part of the Point Pedernales Unit and Tranquillon Ridge Unit.
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2. Background and Purpose

In addition to Pacific OCS activities, the region includes oil and gas leases and production in California
State waters (State tide and submerged lands). State leases fall under the management and administration
of the California State Lands Commission (SLC). Currently, there are 32 leases in State waters, 17 of
which were producing, 12 were non-producing, and 3 were undeveloped (California State Lands
Commission, 2004). No State platforms are located offshore San Luis Obispo County and there are no
corresponding onshore support facilities located in San Luis Obispo or northern Santa Barbara County.
Platform Holly, located offshore Goleta (Santa Barbara County), and Rincon Island, located offshore
Rincon Beach (Ventura County) are the only two offshore production facilities associated with State
leases that are operational in the tri-county region. Platform Holly is supported onshore by the Ellwood
Processing Oil and Gas Processing Facility, and Rincon Island is supported onshore by the Rincon Island
and State Lease 145/410 Oil and Gas Processing Facility.

Offshore oil and gas production rates peaked in State waters in 1969 and in Federal waters in 1996
(MMS, 2001). Federal and State offshore oil and gas production rates for the years 1998 through 2002 are
presented in Table 2.2-4.

Table 2.2-4 Offshore Oil and Gas Production Rates for 1998 through 2002.

Year Qil Production Rates (bbl/day) Gas Production Rates (Mcf/day)
Federal Waters State Waters Federal Waters* State Waters*
1998 126,960 57,829 209,941 18,992
1999 107,618 49,692 219,709 17,808
2000 98,092 50,066 207,247 18,811
2001 90,897 46,500 194,443 18,693
2002 87,860 44,645 185,487 18,930

* Federal waters gas production is gross gas production. State waters gas production is net gas production.
Source: MMS, 2004d. Oil and Gas Production Rates. October, 2004.

2.3 Background
2.3.1 OCS Leasing in the Pacific OCS Region

The Federal OCS Lands Act, as amended (OCSLA) and Submerged Lands Act of 1953, as amended,
stipulate that, in general, submerged lands beyond 3 miles of the coast are subject to the jurisdiction of the
Federal Government. In accordance with the OCSLA, MMS is responsible for OCS oil and gas
development planning, leasing, exploration and development permitting, and post-development
(decommissioning) phase regulation of production platforms. MMS operating regulations are presented in
Chapter 30 of the Code of Federal Regulations (CFR), Part 250.

Under the OCSLA, the Pacific OCS Region has conducted 12 lease sales. These lease sales occurred
between 1961 and 1984, as follows:

e  Phosphate Lease Sale, December 15, 1961

e Sale P-1, May 14, 1963

e Sale P-2, October 1, 1964

e Sale P-3, December 15, 1966

e Sale P-4, February 6, 1968

e Sale 35, December 11, 1975

e Sale 48, June 29, 1979

e Sale 53, May 28, 1981

e Sale 68, June 11, 1982

e Sale RS-2 (Reoffering Sale), August 5, 1982
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e Sale 73, November 30, 1983
e Sale 80, October 17, 1984

Of these sales, nine included areas offshore Santa Barbara, Ventura, and San Luis Obispo Counties,
including Sales P1, P3, P4, 48, 53, 68, RS-2, 73, and 80 (MMS, 2001).

In 1982, Congress began restricting new offshore leasing in select areas of the Pacific OCS through
annual moratoria attached to the U.S. Department of the Interior’s appropriations bills. In addition to
these moratoria, in 1990 President George H.W. Bush directed that all areas protected by the moratoria be
deferred for leasing until 1996 or 2000 depending on the area. In 1998, President Clinton issued a second
directive that precludes any new leasing of the areas protected under moratorium until July 2012.
Consequently, no new leasing has occurred in the Pacific OCS since Sale 80 (1984). The congressional
moratoria and presidential deferrals do not, however, restrict the development of existing leases.

2.3.2 Suspension History

Each of the undeveloped leases had a primary lease term of 5 years. A suspension results in a deferral of
the requirement to produce (Suspension of Production [SOP]) or to conduct leaseholding operations
(Suspension of Operations [SOO]. The undeveloped leases offshore Santa Barbara, Ventura, and San Luis
Obispo Counties were under directed suspension between 1993 and 1999 while the COOGER Study was
being prepared. The COOGER Study assessed and compared a suite of potential Pacific OCS
development scenarios for the Santa Barbara, Ventura, and San Luis Obispo County area over a 20-year
timeframe (1995 though 2015).

In December 1998, near the end of the COOGER Study, MMS advised the lessees of the undeveloped
leases to request suspensions or activate previously approved EP’s or DPP’s by May 15, 1999.

In November 1999, the MMS approved the requested suspensions and began preparation of a DEIS on
proposed delineation drilling. The DEIS addressed the sequential drilling of four to five delineation wells
from a MODU on four undeveloped units between 2002 and 2006. The purpose of the drilling was to
enable the operators to plan for development and production. The DEIS was published for public and
agency review in June 2001. The units covered in the DEIS included Point Sal (Leases OCS-P 0415,
0416, 0421 and 0422), Purisima Point (Leases OCS-P 0426, 0427, 0432, and 0435), Bonito (Leases OCS-
P 0443, 0445, 0446, 0449, 0499 and 0500) and Gato Canyon (Leases OCS-P 0460 and 0464). Since the
hypothetical development of the undeveloped leases was to occur between 2002 and 2030, the DEIS
additionally evaluated long-term cumulative effects for the undeveloped leases during this 28-year period.

After the MMS granted the 1999 suspensions, the State of California filed suit against the Federal
government, asserting that the suspensions should be subject to consistency review under CZMA. On
June 20, 2001, the U.S. District Court of Northern California, Oakland (Court), ruled in favor of the State
and directed MMS to set aside the suspension decisions, to provide Consistency Determinations to the
CCC, and to provide a reasoned explanation for its reliance on the categorical exclusion under NEPA and
the inapplicability of the extraordinary circumstances for the suspensions. The Court held that the
suspensions were actions subject to coastal consistency review under CZMA Section 307 (c¢) (1) and 16
United States Code [USC] Section 1456 (¢) (a) (California v. Norton). On July 2, 2001, the MMS set
aside its 1999 suspension approvals while it responded to the court’s ruling. In December 2002, the Ninth
U.S. Circuit Court of Appeals upheld the 2001 Court ruling.

In February 2004, the Court ordered the MMS to propose a timetable for completing its analysis of the
suspensions and its submittal of Consistency Determinations under CZMA. In April 2004, the operators
of the undeveloped units and lease submitted revised suspension requests to the MMS, and in June 2004,
the Court adopted MMS’s proposed timeline, which included preparation of EA’s pursuant to NEPA and
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CD’s pursuant to CZMA. The Draft EA’s were made available for public review between November 17
and December 16, 2004, and were finalized in February 2005. The MMS issued findings of no significant
impact based on each of the EA’s on February 11, 2005. Additional information on the EA’s is presented
in Section 1.3.2 and 1.4.2 of the EID.
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3. REGULATORY AND ADMINISTRATIVE FRAMEWORK

3.1 Introduction

Appendix H references those portions of Federal public laws, regulations, and MMS Lease Stipulations
that are related directly or indirectly to the MMS’s regulatory responsibilities for mineral leasing,
exploration, and development and production activities on leases located on the submerged lands of the
outer continental shelf (OCS). It also includes responsibilities and jurisdictions of other Federal agencies
and departments that are involved in the regulatory process of oil and gas operations on the OCS. This is
not intended to be a comprehensive summary of all laws associated with proposed exploration and
development activities that might affect resources on the OCS or elsewhere. The brief descriptions are
merely to acquaint the reader with the laws and are not meant as legal interpretations. For further
information, the entire text of the laws should be reviewed. Appendix H is taken from Appendix 1.4 of
the 2001 Draft Delineation Drilling EIS (MMS, 2001).
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4. AFFECTED ENVIRONMENT

4.1 Introduction

This section describes the existing environment that could be affected by the hypothetical post-suspension
activities. Additionally, this section describes past and present offshore oil and gas activities in the Pacific
OCS Region. Each resource/issue-area description in this section includes a description of the existing
environment, including a discussion of the impacts of past Pacific OCS activities on the resource/issue-
area.

The study area covered in this EID is illustrated in Figure 4.1-1. Most of the impacts that could poten-
tially result from the hypothetical post-suspension activities would be limited to the general geographic
area of physical activities. The study area includes areas and resources potentially affected by the
hypothetical development of all of the undeveloped units and lease on the Pacific OCS. The study area for
this cumulative impact analysis of the undeveloped units and lease is addressed in Section 5 of this EID.

The impact analyses of the EID address the potential effects of the hypothetical post-suspension activities,
including the cumulative impacts of past, present and potentially foreseeable actions through the
hypothetical development of all of the undeveloped Federal units and lease for the period 2006 through
2030.

To properly describe the environment that could be impacted by the hypothetical development of all of
the undeveloped units and lease, the geographical study area has been defined to include the environment
that could be impacted from:

e Exploration and delineation drilling
e The hypothetical placement of development platforms
e The subsea pipelines to transport oil and gas to existing platforms and/or existing or new onshore facilities

e Potential oil spill effects over a greater area and longer timeframe than the extent of the undeveloped leases and
post-suspension activities.

The expanded study area extends from Point Lobos in the north to Point Fermin in the south. It includes
the Channel Islands, San Nicholas Island and Santa Catalina Island. It also includes the community of
Casmalia — the assumed location of a hypothetical processing facility and related pipeline corridor
(Figure 4.1-2).

4.1.1 Past and Present Offshore Oil and Gas Activities

Both past and existing natural and anthropogenic sources have strongly influenced the existing environ-
ment. The natural and anthropogenic sources that are found to have the largest effect on existing re-
sources are discussed in this section and Section 5. Oil and gas development and production historically
have been one of the larger industrial influences within Santa Barbara, Ventura and San Luis Obispo
Counties.

The first offshore oil well was drilled from a pier in Summerland, Santa Barbara County, California, in
1897 (Lima, 1994 as cited in MMS, 2001). By the early 1950s, much of the Santa Barbara Channel had
been explored, under various State and Federal laws. In 1953 the Federal Submerged Lands Act
established State control over that portion of the submerged lands within State boundaries (to three miles
offshore), and Federal jurisdiction over the submerged lands beyond the Sate boundary.
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Figure 4.1-1. The Study Area Boundary for the Cumulative Effects Analysis.
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Figure 4.1-3. State and Federal Oil Production Offshore Southern California
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There are currently 10 State and 23 Federal offshore oil and gas facilities from northern Santa Barbara
County to Huntington Beach. Offshore oil production peaked in State waters in 1969 and in Federal
waters in 1996. Figure 4.1-3 depicts annual State and Federal oil and gas production from offshore
southern California. As of 2002, daily production from the 43 developed Pacific OCS leases offshore
California was 87,860 barrels of oil and 185,487 million cubic feet of gas. This production is attributed to
13 fields. Remaining reserves for these fields was estimated to be 370 million barrels of oil and 1,205
billion cubic feet of gas (MMS, 2001). At January 2000 production rates, these reserves will last about 6
to 15 years for oil and 16 years for gas. Cumulative regional production as of January 2000 was 954
million barrels of oil and 1,104 billion cubic feet of gas (MMS, 2001).

There are 23 oil and gas platforms located on the Pacific OCS. The majority of the platforms (19) are
located off the coast of Santa Barbara County and Ventura Counties. A total of 38 fields have been
discovered in the California OCS, including 14 fields in the offshore Santa Maria Basin, 22 fields in the
Santa Barbara Channel, and two fields in the offshore Los Angeles Basin.

To develop and produce offshore oil and gas, a complex and interrelated series of events are required.
These operations or activities include: geophysical seismic surveys and geological sampling; drilling of
exploration wells (including delineation drilling); installation of production facilities; development of oil
and gas transportation systems; onshore processing facilities, pipe-line construction, support activities;
and decommissioning activities. In addition, Alaska and foreign oil is imported by marine tankers to
California. These activities have always had a potential to influence the environmental conditions within
the study area. The following information on the recent past and present oil and gas activities is provided
to foster understanding of the activities that may have influenced the existing environment.

41.1.1 Geological and Geophysical Surveys

Geological and geophysical (G&G) surveys are generally conducted prior to lease sales. The surveys
often cover large areas. Table 4.1-1 provides the number of permits issued in the Pacific OCS Region for
geological and geophysical surveys by fiscal year, 1960-1990. No G&G permits have been issued since
1990. Table 4.1-2 provides the number of G&G permits issued in the Santa Barbara Channel and Santa
Maria Basin. These types of surveys are described below.

Geological Surveys. Geological surveys include bottom sampling, shallow coring, and drilling deep strati-
graphic test wells. Bottom samples are obtained by dropping a weighted tube to the ocean floor and recov-
ering it with an attached wire line. They can also be obtained from dredging. Shallow coring is performed
by conventional rotary drilling equipment to obtain a near-surface sample of the rocks of the seabed. A
deep stratigraphic test, as defined in 30 CFR 251.1, means drilling that involves the penetration into the
sea bottom of more than 152 meters (500 feet). These wells are drilled primarily to gather geological
information. Conversely, shallow test drilling, as defined in the same regulations, means drilling into the
sea bottom to depths less than those specified in the definition of a deep stratigraphic test.

Geophysical Surveys. Geophysical surveys include two dimensional (2-D) and three dimensional (3-D)
deep and shallow penetration surveys. Table 4.1-3 summarizes the 2-D and 3-D surveys conducted on the
Pacific OCS by decade. On-lease surveys do not require a permit. Common Depth Point (CDP) seismic
information is derived from a common location in the ocean sub-bottom where sound waves originating
from various positions of the seismic (sound) source near the ocean surface are reflected back toward the
surface. The 3-D information is used to delineate, in greater detail than that of traditional 2-D information,
geologic structures that may be associated with the occurrence of natural gas and oil. Gravity surveys
produce measurements of the gravitational field at a series of different locations over an area of interest.
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Table 4.1-1. Number of Permits Issued for Geological and Geophysical Exploration in the Pacific

OCS Region
Total Geological Permits for Deep
and Geophysical Geophysical Geological Stratigraphic 3-D Seismic
Fiscal Year Permits Permits Permits Tests Data Permits
1960-1968 153 132 21 0 0
1969 17 14 3 0 0
1970 6 5 1 0 0
1971 4 2 2 0 0
1972 4 4 0 0 0
1973 15 10 5 0 0
1974 36 29 7 0 0
1975 61 55 6 1 0
1976 32 30 2 0 0
1977 33 28 5 0 1
1978 38 30 8 1 0
1979 22 20 2 0 0
1980 31 27 4 0 0
1981 40 39 1 0 1
1982 62 60 2 0 5
1983 45 36 9 0 2
1984 56 42 14 0 8
1985 32 29 3 0 2
1986 20 19 1 0 5
1987 20 16 4 0 3
1988 33 25 8 0 2
1989 0 0 0 0 0
1990 4 3 1 0 0
Total 764 655 109 2 29
Source: MMS, 2001; Table A 10, OCS Report MMS 98 0027 and MMS Pacific OCS Records
Table 4.1-2. Santa Barbara Channel and Santa Maria Basin Geological and
Geophysical Permits for the Pacific OCS*
Geophysical Permits Geologic Permits Issued
Deep
Date Number Issued Miles Run Sampling Stratigraphic Tests
1963 — — 5 —
1964 2 0.02 —
1965 9 7,634 — —
1966 16 9,607 1 —
1967 31 880 5 —
1968 12 10,187 1 —
1969 8 2,968 — —
1970 4 2,750 — —
1971 1 80 — —
1972 3 120 — —
1973 6 26,700 7 —
1974 23 58,401 — —
1975 25 38,576 2 —
1976 21 23,551 2 —
1977 19 8,507 3 —
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Geophysical Permits Geologic Permits Issued
Deep

Date Number Issued Miles Run Sampling Stratigraphic Tests
1978 23 15,309 5 —
1979 19 15,702 1 1
1980 22 33,702 — —
1981 27 29,634 1 —
1982 28 25,614 1 —
1983 25 14,282 6 —
1984 28 16,180 8 —
1985 16 169 1 —
1986 15 12,960 — —
1987 10 6,032 1 —
1988 9 5,118 3 —
1989 0 0 — —
1990 1 230 1 —
Total 403 379 55 1

*All or a portion of the survey area was conducted in the Santa Barbara Channel or Santa Maria Basin Area.

Source: MMS, 2001

Table 4.1-3. Offshore Pacific OCS Region 2-D and 3-D Surveys by Decade

Decade
Survey Type 1960-1969 1970-1979 1980-1989 1990-1995 Total
2-D 186 147 188 3 524
3-D 0 2 30 1 33

Source: MMS, 2001

The objective in exploration work is to map density differences that may indicate different rock types.
Gravity data usually are displayed as anomaly maps. Magnetic surveys measure the magnetic field or its
component (such as the vertical component) at a series of different locations over an area of interest usu-
ally to locate concentrations of magnetic anomalies or to determine depth to basement.

4.1.1.2 Site Surveys for Pacific OCS Exploration, Development and Production

Site characterization surveys are conducted on-lease to detect seafloor and subsurface geologic and man-
made hazards. Survey data is analyzed to ensure safety of exploration and production wells, and facilities
and pipelines. High-resolution or acoustic-profiling surveys obtain information on the conditions existing
at and near the surface of the seafloor. On-lease deep penetration seismic surveys have been conducted
(Table 4.1-3 includes four 3-D surveys conducted on lease). Geological/geotechnical samples taken at the
potential site of bottom-founded exploration and production platforms and within a proposed pipeline
corridor are tested to categorize foundation-engineering conditions.

Underwater video/photography, hydrocarbon sniffer surveys, diver inspection, current velocity measure-
ments, additional seafloor sampling and/or geologic age dating has been required to identify hazards,
archaeological resources or sensitive habitats to ensure safety of personnel and equipment and protection
(or avoidance) of archaeological resources, etc.

Platforms and pipelines installed in the Pacific OCS Region are periodically inspected in accordance with
applicable regulations and regional Notices to Lessees and Operators. Inspections for platforms could
include visual, cathodic protection, magnetic particle, or ultrasonic testing. Routine inspections on
pipelines include visual (diver and/or remotely operated vehicle), side scan sonar (SSS), and high
resolution internal surveys.
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Exploration and Delineation Drilling. Exploration, as defined in 30 CFR 250.105, means the
commercial search for oil, gas, or sulphur. For the purposes of this document, exploration drilling is
synonymous with drilling delineation wells from a mobile offshore drilling unit (MODU). Exploration could
also be drilled from an existing platform. Activities classified as exploration include but are not limited to:
(1) G&G surveys using magnetic, gravity, seismic reflection, seismic refraction, gas sniffers, coring, or other
systems to detect or imply the presence of oil, gas, or sulphur; and (2) any drilling conducted for the purpose
of searching for commercial quantities of oil, gas, and sulphur, including the drilling of any additional well
needed to delineate any reservoir to enable the lessee to decide whether to proceed with development and
production. The drilling is usually conducted from MODUs such as a jackup, semi-submersible, or drillship. In

the Pacific OCS Region there have been 326 exploration wells drilled (Table 4.1-4).
Table 4.1-4. Pacific OCS Region Exploration Wells from USDOI, MMS, Pacific Region, 1992

Exploration

Lease Sale Name, Date and Area Wells Drilled | Start Date of First and Last Well
Sale P-1, May 14, 1963, Northern California 20 Sept. 20, 1963 Sept. 1, 1967
Sale P-2, Oct. 1, 1964, Oregon and Washington 12 April 24, 1965 July 11, 1967
Sale P-3, Dec. 15, 1966, Santa Barbara Channel 6 Feb. 18, 1967 May 10, 1967
Sale P-4, Feb. 6, 1968, Santa Barbara Channel 140 Feb. 18, 1968 June 25, 1989
Sale 35, Dec. 11, 1975, southern California 41 July 26, 1976 Aug. 25, 1981
Sale 48, June 29, 1979, southern California & Santa Barbara Channel 33 May 10, 1980 Sept. 1, 1988
Sale 53, May 28, 1981, Santa Maria Basin 55 March 21,1982 | June 15, 1986
Sale 68, June 11, 1982, southern California & Santa Barbara Channel 17 Nov. 20,1983 | Sept. 22, 1989
RS-2, Aug. 5, 1982, Santa Maria Basin 1 Aug. 16, 1986 Aug. 16, 1986
Sale 73, Nov. 30, 1983, Santa Maria Basin 0 — —
Sale 80, Oct. 17, 1984, southern California & Santa Barbara Channel 1 Dec. 30, 1989 Dec. 30, 1989
Total 326" (N/A) (N/A)

Dash indicates no drilling.
* Does not include two Deep Stratigraphic Test Wells.
Source, MMS, 2001

The first State tidelands oil well was drilled in 1897 in Summerland, Santa Barbara County (Lima, 1994
as cited in MMS, 2001). Within 10 years, about 400 wells could be seen along the Summerland beach and
just offshore. At that time, no State laws governed the extraction of oil and gas from State-owned lands
and no revenues accrued to the State.

In 1921, the California Legislature authorized the issuance of prospecting permits and leases for oil and
gas development of the State’s tide and submerged lands by the Surveyor General, the predecessor of the
California State Lands Commission. Exclusive jurisdiction over all oil and gas development on the State-
owned property was given to the Commission by the Legislature in 1938.

The State now administers more than 100 sites on which oil companies have developed some 1,000 wells
that take oil and gas from State lands. In addition, over 1,000 wells produce oil from granted tidelands in
the city of Long Beach.

Development and Production. Development activities include the installation of jackets, topsides, pipe-
lines, and drilling wells. Production activities include bringing the oil and gas to the surface, handling oil
and gas on the platform, and sending the oil and gas to shore. Table 4.1-5 shows information on Federal
and State of California platforms, pipelines and production. Table 4.1-6 shows information on platform
construction timing, production support activities, and decommissioning timing.

Support Vessels. Vessels and helicopters provide transportation of necessary supplies and personnel to
offshore. Table 4.1-6 provides present-day estimates of vessel and helicopter support levels for produc-
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tion. Records of vessel and helicopter traffic were not kept during the development phase. Table 4.1-7
provides examples of estimates of vessel and helicopter traffic for the construction phase. The estimates
are from the EIS’s prepared for the Development and Production Plans.

Vessels are work boats and crew boats. Work boats carry large items to the platforms and originate from
Port Hueneme. Crew boats carry personnel and may carry small items. Crewboats originate from Port
Hueneme, Ventura Harbor, Carpinteria Pier, or Elwood Pier.

Helicopters carry personnel and may carry small items. Helicopter services are typically based at public
airports in Santa Barbara and Ventura Counties, although some onshore facilities, such as the Las Flores
Canyon Oil and Gas Processing Facility, also have helicopter landing pads. Public airports used in
support of offshore oil and gas activities include the Camarillo Airport, Santa Barbara Airport, Lompoc
Airport, and Santa Maria Airport (Dames & Moore, 2000).

Based on Table 4.1-7 it is estimated that vessel and helicopter traffic during construction would include
jacket and topsides installation, hookup and commissioning, and the initiation of drilling as follows: 1 to
6 supply boat trips/day; 1/day to 1/week crew boat trips; and, 2 to 7 helicopter trips/day.

Produced Water. A well produces an emulsion of oil and water with gas in solution. Each platform sends the
emulsion to a tank for separation of the gas. The gas is used for fuel, sent to shore, or injected. The
emulsion may be sent to shore for processing or some or all processing may occur on the platform.

Processing of the emulsion removes impurities such as water and results in oil of a quality to be accepted
into a pipeline for transport to a refinery. Water removed at a platform can be injected and/or discharged
overboard in accordance with the National Pollution Discharge Elimination System (NPDES) Permit.
Water removed onshore can be injected onshore and/or sent to a platform offshore for injection or
overboard discharge.

Table 4.1-8 shows discharges of produced water from 1988 through 2003 and is based on Discharge
Monitoring Reports required by EPA as a condition of their NPDES Permit. There is little year-to-year
consistency of discharges. There are a number of reasons for this inconsistency. For example, injection rates
on offshore platforms vary, wells that produce high volumes of water may be uneconomic and may be shut-in
or plugged, or a platform that pumps to another platform may cease or curtail processing emulsion. Additional
information regarding produced water as it relates to past and present Pacific OCS oil and gas activities is
found in Section 4.6.2 of this document.
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Table 4.1-5. Existing Surface Structures, Pipelines, and Production in Federal Waters, Southern California

Platforms Pipeline Production
Peak Production® Orig.
Recoverable
Pipelines: Onshore Reserves
Location of Size, Facility or Date of by Field:
Structure Nearest Well Year Number, Year Pipeline First Oil (MMBBI%)I
(Platform) | Operator Landfall slots' | Installed Type Installed | Destination Field Production Volume Year Gas (BEF)
Edith PXP Huntington 72 1983 6" il 1983 Elly Beta 01/21/84 Oil: 21,500 1986 106/
Beach 6" gas 1983 Eva bbl/day 1986 33.8
Gas: 8,500
Mcf/day
Ellen Aera Huntington 80 1980 N/A N/A N/A 01/13/81
Beach
Elly® Aera Huntington | Proc. 1980 10" water 1984 Eureka N/A
Beach Fgc. 16" oil 1980 Beta Pump St.
Eureka Aera Huntington 60 1984 12" ail 1984 Elly 3/17/85
Beach 6" gas
Gail Venoco Port 36 1987 8" il 1987 Grace Sockeye 08/08/88 Oil: 9,900 bbl/day 1990 55.83/
Hueneme 8"gas Gas: 28,500 1992 150.45
8" gas Mcf/day
Grace Venoco Mandalay 48 1979 10" oil 1980 Carpinteria Santa 07/25/80 Qil: 10,800 1983 47.761
12"/10" gas offshore Clara bbl/day 1983 80.13
Gas: 32,700
Mcf/day
Gilda PXP Mandalay 96 1981 12" oil/water 1981 Mandalay 12/19/81
10" gas
6" water return
Gina PXP Port 15 1980 10" oil/water 1981 Mandalay Hueneme 02/11/82 Qil: 4,600 bbl/day 1983 10.7
Hueneme 6" gas Gas: 38,200 1983 5.65
Mcfiday
Habitat PXP Carpinteria 24 1981 12" gas 1983 Carpinteria Pitas Point 12/15/83 Oil: 113 bbl/day 1985 0.21/
Gas: 102,600 1985 239.22
Mcflday
Hillhouse PXP Summerland 60 1969 8" ail 1969 Platform A Dos 07/21/70 Oil: 80,900 1970 262/
8" gas Cuadras bbl/day 1970 145.7
6" spare Gas: 48,700
Mcf/day
A PXP Summerland 57 1968 12" oil 1968 B tie-in 03/3/69
12" gas
6" water
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Platforms Pipeline Production
Peak Production® Orig.
Recoverable
Pipelines: Onshore Reserves
Location of Size, Facility or Date of by Field:
Structure Nearest Well Year Number, Year Pipeline First Oil (MMBBI%)I
(Platform) | Operator Landfall slots! | Installed Type Installed | Destination Field Production Volume Year Gas (BEF)
B PXP Summerland 63 1968 12" oil 1968 Rincon 07/19/69
12" gas Onshore
6" water Separation
6" water 1968 Facility
injection Platform C
C PXP Summerland 60 1977 6" il 1977 Platform B 08/01/77
6" gas
6" water
Henry PXP Carpinteria 24 1979 8" il 1979 Hillhouse Carpinteria 05/15/80 QOil: 27,900 1969 69.6/
8" water Offshore bbl/day 1969 58.0
6" gas Gas: 21,800
Mcf/day
Hogan POOLLC Carpinteria 66 1967 10" oil/water 1967 La Conchita 06/10/68
12" gas
10" gas lift
4" water return
Houchin POOLLC Carpinteria 60 1968 10" oil/water 1968 Hogan 04/28/69
10" gas lift
12" gas
4" water return
Heritage Exxon Gaviota 60 1989 20" oil/water 1992 Harmony Pescado 12/18/93 QOil: 52,500 1996 126.79/
Mobil 12" gas 1998 bbl/day 1996 222.32
Gas: 34,900
Mcfiday
Sacate 09/26/99 Oil: 10,300 2001 71.3/
bbl/day 2001 207
Gas: 8,800
Mcf/day
Harmony Exxon Gaviota 60 1989 20" oil/water 1992 Las Flores Hondo 12/30/93 Qil: 41,500 1984 317.9/
Mobil 12" water bbl/day 1989 834.02
return Gas: 70,400
12" gas 1992 Hondo Mcfiday
Hondo Exxon Gaviota 28 1976 14" oil/water 1992 Harmony 04/02/81
Mobil 12" sour gas 1983 Las Flores
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Platforms Pipeline Production
Peak Production® Orig.
Recoverable
Pipelines: Onshore Reserves
Location of Size, Facility or Date of by Field:
Structure Nearest Well Year Number, Year Pipeline First Oil (MMBBI%)I
(Platform) | Operator Landfall slots! | Installed Type Installed | Destination Field Production Volume Year Gas (BEF)
Hermosa Arguello, Point 48 1985 24" oil/water 1986 Gaviota Point 06/09/91 Oil: 82,500 1994 208.00
Inc. Arguello 20" sour gas Arguello bbl/day 1994 143.84
Harvest | Arguello, Point 50 | 1985 | 12'oiiwater | 1986 | Hermosa 060391 | Gas: 39,700
Inc. Arguello 8" sour gas cliday
Hidalgo Arguello, Point 56 1986 16" oil/water 1987 Hermosa 5/27/91
Inc. Arguello 10" sour gas
Irene PXP Point 72 1985 20" oil/water 1986 Lompoc Point 04/13/87 Oil: 23,600 1987 77.3
Pedernales 8" gas Oiland Gas | Pedernales bbl/day 1989 255
8" water return Plant and Gas: 5,600
Tranquillon Mcfiday
Ridge

! This is the number of well slots built into the platforms. Most platforms have fewer slots.
2 Platform Elly is an offshore processing facility to process production from Platforms Ellen, Edith, and Eureka.
Source: MMS, 2001 with MMS updates as of November 2004.
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Table 4.1-6. Existing Surface Structures Offshore Southern California,
Construction Timing, Production Support Activities, and Decommissioning Timing.

Platforms Construction Production and Support Activities Decommissioning
Helicopter Trip Crew & Supply Boat Estimated
Year Date of First Frequency Trip Frequency Removal Date (Actual where
Structure! Operator Location Installed Field Production and Yearly Total® and Yearly Total® indicated)*
FEDERAL WATERS (ALL PLATFORMS)
Edith PXP Huntington Beach 1983 Beta 01/21/84 0 3/wk-156/yr 2010-2015
Ellen Aera Huntington Beach 1980 01/13/81 4/mo—48/yr 21/wk-1092/yr 2010-2015
EIIy3 Aera Huntington Beach 1980 N/A 3/wk-156/yr 2010-2015
Eureka Aera Huntington Beach 1984 3/17/85 2010-2015
Gail Venoco Port Hueneme 1987 Sockeye 08/08/88 0 17/wk-884/yr 2020-2025
Grace Venoco Mandalay 1979 Santa Clara 07/25/80 0 2/mo-24/yr 2020-2025
Gilda PXP Mandalay 1981 12/19/81 0 17/wk-884/yr 2020-2025
Gina PXP Port Hueneme 1980 Hueneme 02/11/82 0 1/wk=52/yr 2012-2017
Habitat PXP Carpinteria 1981 Pitas Point 12/15/83 0 25/wk=1300/yr 2012-2017
Hillhouse PXP Summerland 1969 Dos Cuadras 07/21/70 2012-2017
A PXP Summerland 1968 03/3/69 2012-2017
B PXP Summerland 1968 07/19/69 2012-2017
C PXP Summerland 1977 08/01/77 2012-2017
Henry PXP Carpinteria 1979 Carpinteria 05/15/80 2012-2017
Hogan POO LLC Carpinteria 1967 L 06/10/68 0 21/wk=1092/yr 2012-2017
Houchin POOLLC Carpinteria 1968 04/28/69 2020-2025
Heritage ExxonMobil Gaviota 1989 Pescado and 12/18/93 2/day-730/yr 25/wk-1300/yr 2020-2025
Sacate 9/26/99

Harmony ExxonMobil Gaviota 1989 Hondo 12/30/93 2020-2025
Hondo ExxonMobil Gaviota 1976 04/02/81 2020-2025
Hermosa Arguello, Inc. Point Arguello 1985 Point 06/09/91 5/day -1825/yr 3/wk -156/yr 2015-2020
Harvest | Arguello, Inc. | Point Arguello 1985 Arguello 06/03/91 (supply) 2015-2020
Hidalgo Arguello, Inc. Point Arguello 1986 05/27/91 2015-2020

Irene PXP Point Pedernales 1985 Point 04/13/87 2015-2020 (w/o Tranquillon
Pedernales Ridge Development);

and 2025-2030 (with Tranquillon
Tranquillon Ridge Ridge Development)
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Platforms Construction Production and Support Activities Decommissioning
Helicopter Trip Crew & Supply Boat Estimated
Year Date of First Frequency Trip Frequency Removal Date (Actual where
Structure’ Operator Location Installed Field Production and Yearly Total® and Yearly Total indicated)
STATE WATERS *
Emmy Aera Huntington Beach 1963 Huntington 1932 85/mo-1020/yr 15/mo-180/yr 2010-2015
(P) Beach (work boat)
Eva (P) PXP Huntington Beach 1964 20/wk—1040/yr 2010-2015
(crew)
Esther (P) PXP Seal Beach 1990 Belmont 1948 20/wk—1040/yr 2010-2015
Offshore (crew)
Chaffee (1) THUMS Long Beach 1966 Wilmington 1939 Unknown
Freeman (1) THUMS Long Beach 1966
White (1) THUMS Long Beach 1966
Grissom (1) THUMS Long Beach 1966 182/wk-9464/yr
(crew)
42/wk-2184/yr
(barge)
Rincon (1) Greka Rincon 1958 Rincon 1928 N/A N/A 2005
Hope (P) Chevron Carpinteria 1965 Carpinteria 1966 Removed 1996
Heidi (P) Chevron Carpinteria 1965 Removed 1996
Hazel (P) Chevron Summerland 1958 Summerland 1958 Removed 1996
Hilda (P) Chevron Summerland 1960 Removed 1996
Holly (P) Venoco Goleta 1966 S. Ellwood 1967 25/wk (crew) 2015-2020
Helen (P) Texaco Gaviota Curata 1961 Removed 1988
Herman (P) Texaco Point Conception 1961 Removed 1988
Conception

2 MMS Estimates as cited in MMS, 2001
3 Platform Elly is an offshore processing facility to process production from Platforms Ellen, Edit and Eureka.
* For State facilities: Peak production refers to field. Peak gas production could not be obtained. The data sources in the CDOGGR publication PRO6 1998 Annual Report of

State Oil and Gas Supervisor, published in 1999 as cited in MMS, 2001.
Source: MMS, 2001 with MMS updates as of November 2004.
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Table 4.1-7. Estimates of Vessel and Helicopter Traffic During Construction.

Platform Crew Boats Supply Boats Helicopters
Gail: - Construction 2/day 1/day 2/day

- Drilling 1/day 1/week 2/day
Habitat: - Construction 1/day 3/week —

- Drilling 3/day 3/week 3/week

Harvest
- Construction 1/day 4/week 3/week
- Hookup and Commissioning 1/day 4/week 3/week
- Drilling — 3/week 1.5/day
Hermosa and Hidalgo
- Construction 1/day 1/day 2/week
- Hookup and Commissioning 1/day 1/day 10/week
- Drilling — 1/day 2/day
Irene
- Installation/Hookup — 1 every 5 days 4/day
- Drilling — 1 every 5 days 7/day
Santa Ynez Unit Platforms
- Installation n/a n/a n/a
- Hookup and Commissioning n/a n/a n/a
- Drilling 40/week 4-15/week 2/day

Source: MMS, 2001; N/A = Data not available

Decommissioning. Decommissioning is the process leading to the removal of a production platform.
Current state-of-the-art technology (reverse installation using heavy lift vessels) will likely be used to
remove shallow water platforms. It is assumed that platforms would be completely removed unless other
options are available in California by the State. All wells are permanently plugged, severed below the
seafloor, and surface casing retrieved to the platform. All piping and vessels, including retrieved casing,
are flushed, drained, and the fluids injected or sent to shore. The components of topsides are removed and
placed on barges. The jacket is severed from the seafloor, lifted to the surface, and placed on a barge.
Large jackets may be cut off in smaller sections and placed on a barge. The barges transport removed
equipment, topsides sections, and jacket to a port for scrapping.

One facility in Federal waters has been decommissioned: the Offshore Storage and Treatment (OS&T)
vessel. Several facilities in State waters have been decommissioned (see Table 4.1-6). Table 4.1-6 also
provides estimated times for the decommissioning of existing facilities in Federal and State waters.

Offshore Tankering Operations. Oil spills resulting from vessel collisions and other marine transportation—
related accidents have the potential to cause significant impacts on the marine, coastal, and human environ-
ments, and contribute to cumulative environmental impacts. Marine transportation of Alaskan and foreign-
import oil is an activity that occurs offshore California. Table 4.1-9 shows volume and number of oil tank-
ers offshore California visiting Ports of San Francisco and of Los Angeles/Long Beach and El Segundo. In
2000, 877 oil tankers visited the ports of Los Angeles/Long Beach and El Segundo. Of these tankers, 192
were U.S. flagged and 685 were foreign flagged (MMS, 2001).

U.S. flagged oil tankers voluntarily stay 80 km (50 miles) off the California coastline, thus avoiding the
Point Arguello platforms and the channel altogether. In total, about 90 percent of all crude oil tankers keep
this distance. The small percentage of oil tankers that were not seaward of 80 kilometers (50 miles) tend
to be vessels that traverse the waters without entering a port in California. These vessels stay more than
40 kilometers (25 miles) from the coast (MMS, 2001).

There is no tankering of oil and gas production from existing Pacific OCS oil and gas operations. All of the
oil and gas produced on the Pacific OCS is transported to shore by pipeline.
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either no data or no discharge.

Table 4.1-8. Produced water discharged by platform and by year in millions of gallons. Blank spaces are

Year | Grace | Gail | Edith | Habitat | Harmony! E::;nl Gilda | Hogan? | Irene | Harvest | Hidalgo | Hermosa | A B? (5 Hillhouse* | Gina | Total
1988 29.8 1.1 64.0 752 | 16.2 251.3 176.2 63.2 677.015
1989 242 53] 10.0 1.1 178.4 712 211 332.3 2255 | 257.6 313 | 1854 | 1,343.37
1990 363 | 195 | 476 54 0.1 187.0 650 | 984 239.9 211.2 | 226.3 110.9 1,247.69
1991 259 | 136 6.9 7.8 132.6 76.4 2554 1406 | 51.9 84.4 795.451
1992 20.1 28.1 11.4 11.5 166.8 65.9 87.1 1421 20.6 224 575.982
1993 41| 498 11 12.6 28.2 185.4 76.0 7.2 2431 878 | 233 131.3 1.2 860.96
1994 848 | 146 135 155.2 179.9 75.3 219 63.5 21.0 228.6 59.8 | 29.1 133.9 1.2 | 1,082.285
1995 529 | 1441 14.3 217.8 85.7 71.0 129.6 106.8 157.6 2147 983 | 320 121.0 1,315.86
1996 18.4 6.5 9.8 325.5 175.0 64.2 165.6 85.6 163.9 225.2 66.5 | 18.3 118.4 64 | 1,449.31
1997 215 116 11.4 315.7 145.9 778 161.7 69.3 172.7 214.9 81.0 120.7 8.6 | 1,412.796
1998 231 11.5 17.8 359.0 121.6 64.6 136.9 51.7 217.5 192.3 59.8 156.6 5.9 | 1,418.392
1999 22.0 94 14.5 517.7 59.1 70.8 49.8 39.0 182.3 198.7 95.7 1401 55.3 | 1,454.52
2000 33.9 3.7 9.3 576.0 38.0 76.9 1174 81.3 234.2 187.3 105.1 146.8 | 50.7 1,660.6
2001 399 | 137 11.4 546.2 54.4 83.7 215.8 91.8 2841 145.8 108.9 125.1 32.0 1,752.8
2002 34.7 8.5 9.7 580.9 50.8 69.4 327.1 145.7 500.3 | 173.0 [ 13241 156.6 | 18.0 2,206.8
2003 250 | 147 10.6 636.0 62.9 67.0 418.6 68.5 681.8 172.7 143.1 1482 | 27.0 2,476.1
Total | 1404 | 473.5 | 195.2 159.6 4,258.2 1.2 1,887.5 | 1,1150.5 | 135.7 | 1,7444 8104 26154 | 3,362.4 | 1,933.6 | 659.2 1,747.8 | 454.8 | 21,729.9

T

Discharges produced water from production from Platforms Harmony, Heritage, and Hondo.

Discharges produced water from production from P

atforms Hogan and

Houchin.® Discharges produced water from production from Platforms B and C.* Discharges produced water from production from Platforms Hillhouse and Henry.
Source: Operator collected data submitted to EPA in required Discharge Monitoring Reports

Table 4.1-9. Marine Tankering of Qil Offshore California

Oil Type and Location [ Volume! (bbl) | Annual Tanker Trips?
Persistent Qils

From Alaska 193,196,481 495
Other 38,473,754 349
Total 231,620,235 844
Non-Persistent Qils3

From Alaska 931,085 8
Other 30,674,487 839
Total 31,605,572 847
TOTAL 263,225,807 1,691

Tanker trips estimated from origin to destination oil volume and average tanker loads. Average tanker loads per trip estimated from Western States Petroleum Association
study “Tanker and Barge Movements Along the California Coast — 1992” by DNA Association, Sacramento, CA, September 24, 1993.

390,000 barrels/trip used to estimate Alaska crude oil southbound trips. 110,000 bbl/trip used to estimate all other oil tanker movements.
Non-persistent oil means petroleum-based oil, such as gasoline, diesel or jet fuel, which evaporates relatively quickly. Such oil, at the time of shipment, consists of
hydrocarbon fractions of which: (A) at least 50 percent, by volume, distills at a temperature of 340 degrees C (645 degrees F); and (B) at least 95 percent, by volume, distills

at a temperature of 370 degrees C (700 degrees F).
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4.2 Geology
4.2.1 Geology and Petroleum Potential

The study area includes two distinctly different geologic regions off the California coast. The northern
region is the offshore Santa Maria Basin. The southern region is the Santa Barbara—Ventura Basin. The
submerged portion of the Santa Barbara—Ventura Basin is commonly referred to as the Santa Barbara
Channel.

4.21.1 Regional Geology — Offshore Santa Maria Basin

The offshore Santa Maria Basin is approximately 100 miles (160 km) by 25 miles (40 km) in size and
occupies an area of about 2,500 square miles (6,400 square km) (Mayerson, 1997; McCulloch, 1987, as
cited in MMS, 2001). It is located west and north of the Point Arguello area, along the coastline of Santa
Barbara and San Luis Obispo Counties. The basin trends north-northwest, as do most of its structural
features (fault and fold trends). The offshore Santa Maria Basin is bounded on the east by the Hosgri and
related fault zones, on the south by the “Amberjack High” (of Crain, et al., 1984, as cited in MMS, 2001),
on the west by the Santa Lucia Bank, and on the north by the “San Martin Discontinuity” (of McCulloch,
1987, as cited in MMS, 2001). As a depositional center, the basin began to form in the late Oligocene to
early Miocene (approximately 30 to 25 million years ago [mya]).

The stratigraphy of the offshore Santa Maria Basin is known from seafloor exposures, seismic methods,
and boreholes drilled within the basin since 1964. The stratigraphic terminology used offshore has been
adapted from the geologic literature which first described onshore exposures of the rock formations. The
distribution and nature of basement rocks within the basin is not well known. Hoskins and Griffiths
(1971, as cited in MMS, 2001) suggest that granitic rocks, similar to those seen in the onshore Santa
Maria Basin area, may underlie portions of the offshore basin. Granitic rocks have not been identified in
any of the offshore wells, however, granite-derived coarse clastic rocks of Cretaceous (?) to Eocene (?)
age have been identified on the Santa Lucia Bank and other localities, suggesting a nearby granitic source.
Metamorphic basement rocks of the Mesozoic (late Jurassic to early Cretaceous) Franciscan Formation
have been identified in wells and outcroppings. Magnetic and gravity anomaly data, cited by McCulloch
(1987, as cited in MMS, 2001), indicate a complex basement rock distribution within the basin.

The oldest sedimentary rocks within the Neogene offshore depocenter are the non-marine to shallow-
marine sandstones, conglomerates and tuffs of the lower Miocene (?) Lospe Formation and Tranquillon
Volcanics. Unconformably overlying the Lospe Formation are a succession of deep marine, fine-grained
sedimentary formations that span in age from early Miocene to present. This succession includes the
mudstones and dolostones of the lower Miocene Point Sal Formation; the siliceous shales, porcelanites,
cherts and dolostones of the middle to upper Miocene Monterey Formation; the diatomaceous and
siliceous mudstones of the upper Miocene to lower Pliocene Sisquoc Formation; and the siltstones,
claystones, and sandstones of the Pliocene to Holocene Foxen and Careaga Formations (Mayerson, 1997;
Crain, et al., 1984, as cited in MMS, 2001). The Neogene sedimentary section within the basin varies
from approximately 10,000 feet thick in the depocenters to less than 1,000 feet thick over high standing,
eroded basement blocks (Mayerson, 1997; McCulloch, 1987, as cited in MMS, 2001).

The bioclastic, organic-rich Monterey Formation, was identified in the early 1900s as a prolific source
rock for petroleum generation. In the onshore fields of the Santa Maria basin it was noted that where the
brittle cherts and shales of the Monterey were fractured, it was also an important reservoir (Prutzman,
1913, as cited in MMS, 2001).
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The Santa Maria Basin formed as a result of rapid subsidence initiated in the late Oligocene to early
Miocene. Atwater (1970, as cited in MMS, 2001) attributed the simultaneous formation of several
offshore basins along the California continental margin to a late Oligocene encounter of an oceanic
spreading center and subduction-related trench. Blake, et al. (1978, as cited in MMS, 2001) suggested that
the encounter initiated strike-slip tectonism along the margin. Seismic records within the basin suggest
that compressional tectonics, expressed in folds and thrust faults, became the dominant structural style by
Pliocene times.

4.2.1.2 Regional Geology — Santa Barbara—Ventura Basin

The Santa Barbara—Ventura Basin is approximately 160 miles (260 km) by 40 (65 km) miles in size and
occupies an area of about 6,400 square miles (17,000 square km). The west portion of the basin,
commonly called the Santa Barbara Channel, is submerged and comprises an area of about 2,000 square
miles (5,200 square km). The basin is located within the Transverse Ranges Province, so named because
of the east-west trend of the basin’s bounding mountain ranges. Those ranges include the Santa Ynez
Mountains to the north, and the Santa Monica Mountains and Channel Islands to the south. The western
extent of basin is less well defined and the “Amberjack High” (of Crain et al., 1984, as cited in MMS,
2001) is generally considered the boundary with the offshore Santa Maria Basin.

The stratigraphy of the Santa Barbara Channel area is known from coastal exposures, sea floor exposures,
and numerous boreholes drilled offshore since the 1890s. The basin is probably underlain by a
metamorphic or metasedimentary basement complex. Schists (similar to the Catalina Schist) and
ophiolite-like rocks are noted in exposures on Santa Cruz Island and are reported in several boreholes
(Vedder, 1987, as cited in MMS, 2001). Granitic rocks have been noted in the basin margins and granite-
derived sediments within the basin suggest the possibility of granitic basement as well.

The oldest rocks drilled within the Channel area date to the Mesozoic. The Mesozoic and Paleogene-aged
rocked within the basin were probably deposited in a forearc basin setting. This Cretaceous (?) to
Oligocene sequence of rock formations suggest deposition within a basin adjacent to a paleosubduction
zone. Rocks of this type are widely distributed throughout California and Baja California and are often
referred to as the “Great Valley Sequence.” A thorough review of basement strata and the Great Valley
Sequence in the Santa Barbara Channel and adjacent areas is found in Vedder (1987, as cited in MMS,
2001).

At some point near the end of the Paleogene, approximately 38 to 35 mya, probably related to the regional
structural event described by Atwater (1970, as cited in MMS, 2001), clockwise rotation of the forearc
sequence began to form the Transverse Ranges Province. Kamerling and Luyendyk (1979, as cited in
MMS, 2001) document up to 120 degrees of rotation based on paleomagnetic data. By 20 mya, the
transform boundary between the North American and Pacific plates was the San Andreas Fault. The result
of these regional stresses resulted in the formation of several small tectonic basins (including the Santa
Maria, Santa Barbara—Ventura, and Los Angeles basins) with localized structural complexities.

The Neogene sedimentary record indicates a predominant marine depositional environment. Microfaunal
evidence in the paleontological record suggests that deposition in the Santa Barbara—Ventura basin
occurred in outer neritic to bathyal depths (S. Drewry, pers. comm., as cited in MMS, 2001). Basin
subsidence continues in the depocenters today; however, in the past 5 million years, the rate of
terrigenous sedimentation has filled the eastern portion of the basin, leaving only the Santa Barbara
Channel area submerged. Major structural features in the basin, including the San Cayetano, Santa
Susana, and Oakridge thrust faults, and the Ventura, Rincon, and Montalvo anticlines suggest crustal
shortening within the basin. Sylvester and Brown (1988, as cited in MMS, 2001) indicate that several of
these features may be geologically quite young (less than 1 million years old).
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A regional unconformity of non-marine, transitional, and shallow marine rocks of the Sespe and Alegria
formations marks the end of the Oligocene. During the Miocene, the sedimentary rocks record a sudden
deepening of the basin, as indicated by the transition form the nearshore Vaqueros Sandstone to the
deepwater Rincon and Monterey Formations. The Rincon Formation is composed of clay shales,
mudstones, and siltstones. The Monterey Formation is composed of bioclastic siliceous and phosphatic
shales, cherts, and calcareous and carbonaceous shales and marls. Early Miocene basin-edge marine fan
facies are also noted in the record.

The Miocene to Pliocene transition is recorded in the coeval Sisquoc and Modelo Formations. The
Sisquoc Formation is characterized by fine-grained, terrigenous-rich diatomaceous deposits. The Modelo
Formation differs from the Sisquoc in that it contains occasional thick sandstone beds. Blake (1988, as
cited in MMS, 2001) suggests that the increase in fine- and coarse-grained sediments in these deepwater
formations is the result global sea level changes.

Pliocene sedimentation in the eastern portion of the basin is characterized by an influx of coarse-grained
material in volumes overtaking the rate of subsidence and compaction. Paleobathymetric data clearly
records the shoaling of the basin. The Repetto and Pico Formations are composed of turbidite-derived
sands, siltstones, and shales. Generally, bed thickness and the sand-to-shale ratio of the formations
increase up-section, while the depositional environment shallows. In the western portion of the basin,
turbidite deposition is largely absent. Pliocene-aged sediments there are generally fine-grained and
derived from nearby upland sources.

4.2.1.3 Petroleum Potential

The undeveloped leases in both the offshore Santa Maria Basin and the Santa Barbara Channel are in
areas of proven petroleum potential. Natural oil, tar, and gas seepage in the nearshore and offshore areas
were known to the Indian inhabitants of coastal southern California in prehistoric times (Heizer, 1943, as
cited in MMS, 2001). Early European explorers also noted the occurrence of hydrocarbon seeps,
particularly along the northern coastline of the Santa Barbara Channel (Wilkinson, 1971, as cited in
MMS, 2001). Seepage oil was an important commodity to both the Indians and the early European
settlers of the region. Fischer (1977, as cited in MMS, 2001) noted that most of the offshore seepage
occurred in areas where the Monterey or Sisquoc formations are exposed at or near the seafloor, and
where active faulting or growing folds were observed.

Active exploration for oil began in the Santa Barbara—Ventura Basin as early as the 1860s with the oil
tunnels dug into the seeps of the Santa Paula area. The earliest offshore oil exploration occurred at
Summerland in the 1890s, where the onshore field there was extended offshore by drilling on the beach
and from piers (Galloway, 1997, as cited in MMS, 2001). Offshore oil exploration progressed in the Santa
Barbara Channel area with several coastal oil field discoveries in the 1920s and 1930s. These included the
Rincon, Ellwood, and Capitan oil fields. Initially, the offshore portions of these fields were developed by
wells drilled from piers and by wells drilled directionally from onshore locations. The prototype for the
modern oil platform, known as the “Steel Island,” was constructed on the offshore portion of the Rincon
oil field in 1931 (Galloway, 1992, as cited in MMS, 2001).

Following World War II, the advances in petroleum exploration technology (such as the invention of
mobile offshore drilling vessels and the development of computer processing techniques for seismic
reflection data) led to further exploration, discovery, and production of the region’s hydrocarbon re-
sources. In the late 1940s, 1950s, and 1960s several more nearshore and offshore oil and gas field
discoveries were made. Most of these were in the Santa Barbara—Ventura basin, with the exception of the
Guadalupe oil field near the mouth of the Santa Maria River.
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On Pacific OCS lands (those lands in excess of three geographic miles seaward of the coast) oil
exploration began in the 1950s with the drilling of coreholes and the mapping of the subsurface features
through the use of early seismic reflection profiling techniques. The first Pacific OCS leasing in the area
(Lease Sale P-1, 1963) included leases in the Santa Maria basin, which led to the drilling of one oil well
in 1965, approximately 12 miles southwest of Oceano (Webster, 1983, as cited in MMS, 2001).
Following a 1965 U.S. Supreme Court decision, settling the jurisdiction over the Santa Barbara Channel
area, leasing, exploration, and development of the Federal lands in the Santa Barbara—Ventura basin
proceeded. Since the 1960s, several large oil and gas fields have been discovered and developed in and
around the study area.

4.2.2 Geologic Hazards

The principal geologic hazards in the region are (1) earthquakes, (2) tsunamis, (3) mass wasting, and (4)
shallow gas. There exists no credible threat of local volcanic activity.

4.2.21 Historic Earthquakes

Southern California is located along a seismically active plate margin (Figure 4.2-1. “Late Quaternary
Fault Map” and Figure 4.2-2. “Seismicity Map,” both modified after Jacobs Engineering Group, 1988, as
cited in MMS, 2001). The major transform fault in the region is the San Andreas Fault. The last
significant earthquake along the segment of the fault which borders the Santa Barbara and Ventura county
areas happened in 1857, and is known as the “Fort Tejon” quake. Davis, et al. (1982, as cited in MMS,
2001) postulates an 8.3 magnitude earthquake in their planning scenario, modeled on the 1857 quake.

Several significant (Richter magnitude 6 or greater, or Modified Mercalli intensity scale VIII or greater)
earthquakes have occurred in historic times near the study area. Earthquake magnitudes were first
measured on instruments in 1903. However, prior to the 1930s and the advent of the widespread use of
seismographs and the establishment of seismological networks, the epicentral locations of these
significant earthquakes are conjectural. Following are summaries of significant earthquakes in or near the
study area.

e On December 21, 1812, an earthquake centered in the Santa Barbara county area, possibly in the western Santa
Barbara Channel, damaged or destroyed several of the old Spanish missions, including Mission La Purisima in
Lompoc (destroyed), the Mission Santa Barbara (severely damaged), and the Mission Santa Inez (damaged).
The 1812 earthquake occurred in an area that was sparsely populated. The main shock was preceded by about
15 minutes by a foreshock of considerable strength. The main shock was felt over a wide area of California.
Damage from the quake would rate approximately level IX to X on the Mercalli scale. The approximate Richter
magnitude would have been greater than 7. Mission Fathers report suspending a ball from a chain at the Santa
Barbara Presidio and watching it move continuously for twenty-three days (George Pararas-Carayannis
website). A series of aftershocks were recorded for at least three months following the main quake (Townley,
1939, as cited in MMS, 2001).
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There are no reports of ground rupture from the December 21 earthquake. This had led researchers to postulate
that the quake occurred along an offshore fault, such as the North Channel Slope fault or the offshore southern
branch of the Santa Ynez fault (Yerkes, 1980, 1981, as cited in MMS, 2001). The evidence for an offshore
source is equivocal. Recent quakes in southern California demonstrate that even large seismic events do not
necessarily produce significant surface rupture.

Interestingly, the December 21 temblor was the second large earthquake that month to rock southern California.
On December 8, another earthquake, best remembered for damaging the Mission San Juan Capistrano, was
noted in the Mission journals. The December 8 shock may have been epicentered in the Wrightwood area, on
the San Andreas Fault (Townley, 1939; Jacoby, etal., 1988, as cited in MMS, 2001). It is unclear to
seismologists if these earthquakes are in any way related. The December 21 earthquake purportedly spawned a
minor tsunami in the Santa Barbara Channel, which will be discussed below.

e On January 9, 1857, a great quake, with a probable magnitude of over 8 on the Richter scale, was felt over a
wide area of California, Mexico, and neighboring States. The surface rupture from this earthquake reached from
the area near Parkfield, CA, to Cajon Pass, near San Bernardino — a distance of over 200 miles (300 km). This
earthquake was preceded by two M=6 +/- foreshocks in the Parkfield area. Shaking during the main shock
lasted up to three minutes. At Fort Tejon and other places along the rupture, the Mercalli intensity reached XII
(highest level of destruction). In Santa Barbara, over 40 miles away from the San Andreas fault, strong shaking
lasted over one minute, but the damage was negligible. California was still sparsely populated in 1857 and few
deaths resulted from this quake.

e A swarm of earthquakes severely damaged the Los Alamos area of northern Santa Barbara County, from July
27 to July 31, 1902. The largest of the temblors, on July 31, registered an intensity of VIII on the Modified
Mercalli scale. Older adobe and masonry buildings suffered more damage than wood-framed buildings.
Noticeable aftershocks continued for several months (Townley, 1939, as cited in MMS, 2001)

e In the early morning hours of June 29, 1925, several small foreshocks rocked the Santa Barbara area. Most
residents of that city were awakened at 6:44 a.m. by the M=6.8 main shock. The shaking lasted about 20
seconds. The epicenter of the quake was located in the Santa Barbara Channel, about 8 miles southwest of the
city. This earthquake caused considerable damage in the old business district and accounted for several deaths.
The failure of the Sheffield Dam near Santa Barbara is attributable to liquefaction of the underlying soils
(Willis, 1925, as cited in MMS, 2001).

e On November 4, 1927, in the pre-dawn hours a very strong earthquake struck the offshore Santa Maria basin.
This quake is alternatively known in the literature as the ‘“Point Arguello” earthquake or the “Lompoc”
earthquake. Both the magnitude and location of this earthquake are a source of controversy. The quake was
witnessed both on shore and at sea (Townley, 1927; Byerly, 1930; Gawthrop, 1978; Hanks, 1979; Helmberger,
et al., 1992; Satake and Somerville, 1992, as cited in MMS, 2001). Gawthrop (1978, as cited in MMS, 2001),
analyzing the recorded aftershock sequence, concluded the main shock was located near the coast, possibly on
the Hosgri Fault system. The recent re-analysis of the 1927 earthquake by Helmberger, et al. (1992, as cited in
MMS, 2001), and the analysis of the related tsunami by Satake and Somerville (1992, as cited in MMS, 2001),
suggest the earthquake occurred far from the coast, in deep water, on a thrust fault related to the southern
portion of the Santa Lucia Bank fault zone.

The earthquake occurred during the pre-dawn hours, at about 5:51 a.m. It was felt over a wide area of southern
California. The captains of two vessels within 20 miles of the probable epicenter noted similar phenomena in
their logs, including a shuddering sensation, as if the ship was running aground. They also noted a second
seismic event 20 minutes later. Another ship’s captain was startled to find the ocean surface littered with dead
or stunned fish later that morning. These observations are attributable to “sea quake” — a shock wave
propagated through the water column (Institute for Crustal Studies, UCSB, website, as cited in MMS, 2001).

Coastal and inland towns, 20 to 30 miles from the epicenter, registered Mercalli intensity ratings as great as IX
to X. Reports from ranches and small communities nearest the epicenter suggest shaking strong enough to
throw objects into the air and to knock standing people from their feet. Landslides, sand boils, and local
liquefaction gave evidence to the severity of this quake. This earthquake spawned a small tsunami (see below
for further discussion).
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e A moderate earthquake, registering about magnitude 6, struck the coastal communities of Santa Barbara,
Carpinteria, and Summerland at 11:50 p.m. on June 30, 1941. The epicenter of the earthquake was located in
the Santa Barbara Channel about 2 miles (3 km) south of Summerland (Ulrich, 1942, as cited in MMS, 2001).
The slight damage from this quake, particularly in Santa Barbara (six miles from the epicenter), is a testament to
revisions in the building codes following the 1925 Santa Barbara and 1933 Long Beach earthquakes.

e A very large earthquake struck the Kern County area at 4:52 a.m. on July 21, 1952. It registered at magnitude
7.7 and was located on the White Wolf thrust fault, near the San Andreas fault, about 60 miles (95 km)
northeast of Santa Barbara. This quake was felt over a wide area, including northern California, Nevada,
Arizona, and Mexico. The Modified Mercalli intensity rating for this earthquake was X to XI (Richter, 1958, as
cited in MMS, 2001). Widespread damage was evident in communities near the epicenter, and minor damage
was even noted in cities well removed from the maximum shaking.

e At 6:01 a.m. on the morning of February 9, 1971, a magnitude 6.6 earthquake struck in the eastern portion of
the Santa Barbara—Ventura basin. This quake is known as the “San Fernando” or “Sylmar” earthquake, after the
communities most seriously damaged. The earthquake occurred on a generally west-north-west to east-
southeast trending, north-dipping thrust fault and ruptured to the surface (Jennings, 1994, as cited in MMS,
2001). The hypocenter of the earthquake is reported at a depth of over 5 miles (8.4 km) (SCEC website). The
damage caused by this quake has been well reported and studied. Unusual phenomena were observed during
this quake, including accelerometer readings greater than 1.0 (objects “thrown” into the air by forces greater
than the downward force of gravity) (Bolt, 1971; K. Piper, pers. comm.; F. Langston, pers. comm., as cited in
MMS, 2001).

The 1971 earthquake occurred on the San Fernando fault. Although the fault had been recognized prior to the
quake, it was not then considered important. Since that time, significant study has been made on the structural
geology and seismic hazard potential in southern California (Petersen and Wesnousky, 1994, as cited in MMS,
2001). Subsequent studies have indicated that the recurrence interval for earthquakes on the San Fernando fault
is about 200 years (SCEC website, as cited in MMS, 2001).

e On January 17, 1994, another destructive earthquake hit the onshore portion of the Santa Barbara—Ventura
basin. The quake, known as the “Northridge” earthquake, registered at magnitude of 6.7, with a hypocentral
depth of 12 miles (18.4 km). Like the 1971 quake, it was felt over a wide area of southern California. This
temblor broke on a previously “unknown” blind thrust, probably related to the Oakridge fault system (in fact,
the fault had been imaged on proprietary CDP reflection data years earlier, although its earthquake potential
was not assessable).

The 1994 quake was spatially related to the 1971 quake. Aftershock hypocentral data for the two earthquakes
indicate that the “. . . Northridge aftershocks are cut-off by the San Fernando fault at depths of 5 to 8 km. The
north-dipping San Fernando fault may have prevented the south-dipping Northridge rupture from reaching the
surface” (SCEC website, as cited in MMS, 2001).The Oakridge trend is well defined west of the Northridge
epicenter. It follows an arcuate trace across Ventura County and out into the Santa Barbara Channel. The
recurrence interval on the Oakridge system has not yet been determined.

e On December 22, 2003 at 11 p.m., an earthquake with a magnitude of 6.5 occurred. The epicenter was about 11
km northeast of San Simeon. It was followed by a series of aftershocks, felt especially in the area of Cambria.
This was the largest California earthquake since 1999. There were few strong motion measuring stations in the
vicinity of the earthquake, but most severe shaking was recorded at Templeton (about 10 km from Paso
Robles), and in San Luis Obispo (USGS, 2004; CISN, 2004).

4.2.2.2 Tsunamis

Tsunamis are potentially destructive ocean waves formerly called “tidal waves.” A more appropriate
description may be “seismic sea waves,” because of their association with large earthquakes. It is
generally believed that large-scale, underwater block movements, slumps, or slides are the mechanisms
for generating these waves. Certainly unusual events such as volcanic island explosions and meteorite
impacts are known to have occurred; however, the likelihood of such a wave affecting the southern
California coastline is remote.
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Tsunamis are usually apparent only at the coastline. Due to their long wavelength and low amplitude, they
are rarely noted in deep water. However, in deepwater conditions they can travel at velocities of over 600
miles per hour (270 meters per second). As a tsunami approaches and strikes the coast, the wavelength
becomes attenuated and the amplitude grows. The first sign of an impending tsunami is sometimes a
sudden recession of the ocean away from the coast.

Most tsunamis are generated on the margins of the Pacific Ocean basin. Consequently, small, trans-
Pacific tsunamis strike the California coastline with regularity. Large tsunamis striking the California
coast are rare. Only three known tsunamis have been locally generated. The information below on
specific tsunami accounts is from the National Weather Service website. The reader is directed there for
greater detail.

e Associated with the December 21, 1812 earthquake, a tsunami was described at several places along the north
and south shores of the Santa Barbara Channel. Over the years, the height, run up, and damage caused by this
tsunami has been exaggerated and misinterpreted. Little or no physical evidence remains from the 1812 event.
Contemporary accounts of the tsunami lack specific details. One 1856 account document a fur-trading vessel
being carried inland by the waves at Gaviota Canyon on the Refugio Rancho upwards to 2,500 feet, before
being taken back out to sea with the receding water. Similar accounts have ocean water running up into the
plaza at Santa Barbara. These stories might suggest a maximum height of 50 feet for the 1812 tsunami. A
secondhand story from a memoir of an elderly resident of Ventura relates that an old church, 15 feet above sea
level, was damaged in 1812. More recent analysis discounts the 50-foot reports and suggests a 10- to 15-foot
wave was more likely. Complicating the story of the November 21, 1812 tsunami is a report that a member of
the Hawaiian royal family was killed by a tsunami on that date. Estimates of the Hawaiian tsunami run up are
placed at 10 feet. If the California earthquake spawned this wave, then earlier accounts of large waves in the
Santa Barbara Channel have more validity.

e A small earthquake, felt only in the Santa Barbara area in late May, 1854, may have been responsible for a
“heavy swell” which washed into the town very soon afterward. The quake quite possibly triggered a nearby
submarine slide, which in turn, generated the wave.

e On May 10, 1877, a destructive earthquake in northern Chile generated a tsunami that was monitored around
the Pacific basin. At Gaviota, a series of three 12-foot waves were reported.

e On November 22, 1878, a probable tsunami unrelated to any recorded earthquake struck the north Santa
Barbara County and San Luis Obispo County coastline. This wave was reported to have severely damaged the
Point Sal wharf and the Avila wharf, and to have washed over the sand bar at Morro Bay. Given that no
earthquakes are reported on that date anywhere around the Pacific basin, this wave may likely have been locally
generated by a large-scale submarine landslide.

e On March 9, 1895, an unusual event in Cuyler’s Harbor, at San Miguel Island, was responsible for the capsizing
of a vessel anchored there. Apparently, a large portion of the bluffs on the west side of the harbor slumped in
the ocean. The resultant wave rolled the vessel.

e The 1927 earthquake off Point Arguello (see above) generated a small tsunami that was witnessed by several
coastal residents and recorded on tide meters. The tsunami caused damage to train tracks at the former
community of Surf, near the mouth of the Santa Ynez River. The waves measured a maximum of 6 feet at Surf,
and 4 feet at Pismo Beach.

It is unclear if the 1927 tsunami was generated by the tectonic forces of the earthquake, or was a result of a
submarine landslide associated with the quake. Two ships’ captains, when interviewed about the “sea quake,”
indicated they had felt in their ships two distinct events about 20 minutes apart; the second even reported as
being “more strongly felt.” The first event was the main shock of the November 4 earthquake. Seismographs do
not record a significant aftershock at the time of the second reported event. The captain of another vessel
reported aftershocks at sea about 10:30 a.m. and noted large quantities of dead or stunned fish at the surface
soon thereafter.

It is clear from the record that the 5:51 a.m. earthquake disrupted the ocean surface of an otherwise “smooth”
sea. The evidence suggests that the main shock triggered an underwater landslide offshore from Surf. The fish
kill may be related to the initial shock wave of the quake, or to the turbidity and violent turbulence caused by
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the postulated submarine landslide. The area of the earthquake is also known for submarine oil and gas seeps,
and it is possible that a slide may have triggered a toxic release of shallow methane gas. The lack of a
significant aftershock recorded at 6:10 a.m. was initially attributed to a shallow focus event (Byerly, 1930, as
cited in MMS, 2001). In fact, the 6:10 event could have been the progression of a submarine slide near the ship
that had reported its position as 14 miles north of Point Arguello.

In retrospect, the November 4, 1927 tsunami was very similar in appearance and location to the November 22,
1878 tsunami. The 1927 event was recorded by instruments and several witnesses, and remains the best
analogue for a locally derived tsunami with the study area. Satake and Somerville (1992, as cited in MMS,
2001) suggest that the tsunami was spawned near the epicentral site of Helmberger (1992, as cited in MMS,
2001).

e The deadly April 1, 1946 “Scotch Cap” tsunami became the textbook example for Pacific-wide tsunamis
spawned by an Aleutian earthquake. This tsunami was recorded, by inference, at about 100 feet at the Scotch
Cap Light station on Unimak Island. The progress of the tsunami was well recorded as it sped southward.
Heavy damage was noted at other places in the Aleutian archipelago and in Hawaii. By the time the tsunami
reached southern California it varied in height from 5 to 8 feet. At Point Arguello the tsunami was report as a
“seven foot rise.” It appears likely that the tsunami damage at Unimak Island was exacerbated by a large
submarine landslide (Fryer, et al., 2000, as cited in MMS, 2001).

e The very large May 22, 1960 earthquake of the coast of Chile (the strongest earthquake ever measured on a
seismometer M=8.6) generated a long period tsunami that was recorded in southern California. At Santa
Barbara Harbor, the initial swell rose 8 feet above the expected tide and then dropped 9 feet in the course of ten
minutes.

e The large March 28, 1964 “Good Friday” earthquake (M=8.4) in Alaska generated a series of seismic sea waves
that were recorded around the Pacific basin. Substantial tsunami damage occurred in communities thousands of
miles from the earthquake epicenter. At Morro Bay a ten-foot tide change occurred over a ten-minute interval.
In Santa Barbara “five-foot surges on twenty-minute cycles” were noted.

Tsunamis, although not a common occurrence along the southern California coast, do pose a potential
geologic hazard to coastal communities and facilities. Facilities located in offshore, deep-water areas
(such as oil production platforms) are unlikely to be affected by tsunamis.

4.2.2.3 Mass Wasting

“Mass wasting” is a general term that describes the large-scale movement of rock or earth material down
slope, by gravity, in either a sudden or slow process. Mass wasting can include soil or bedrock creep,
rockfalls, landslides, flows and slumps, and avalanches. Submarine wasting processes are not well
understood and are rarely witnessed. Prior to the 1960s, these processes were inferred to exist due to
damage caused to submarine telephone and telegraph cables. Also, fishermen and divers reported changes
in the ocean floor topography. These changes were sometimes associated with water discoloration and
seismic activity.

More recently, the advent of side-scan sonar and multibeam technologies has allowed scientists to see
modern submarine landforms. Greene, et al. (2000, as cited in MMS, 2001), have mapped large-scale
slumps off the coast from Goleta. They conclude that failures such as these have the potential to generate
local tsunamis. Scientists are not yet able to accurately assess the risks associated with submarine mass
wasting. The ability of catastrophic slope failures to generate tsunamis, or tsunami-like waves, is
recognized, as is a causal relationship with seismicity. However, identifying areas prone to this sort of
failure, and determining the likelihood of such failure, is difficult.

4.2.2.4 Seepage and Shallow Gas

Seepage of oil, tar, or natural gas does not normally present a geologic hazard. Such seepage is evidence
that thermally mature source rocks exist in the area. Seepage is also evidence of the migration of
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hydrocarbons from the source rock to the surface and is commonly associated with faulting (the fault
acting as a conduit for the seepage). The seepage of hydrocarbons is usually attributed to the difference in
density of oil and natural gas to the connate water that fills the pore spaces of rocks. The less dense
hydrocarbons tend to “rise” through the rock column, through interconnected pores, along fractures, or by
way of faults, until they are trapped in a sealed reservoir or emanate at the earth’s surface.

In the Santa Barbara Channel area, seepage has been associated with both fault trends and anticlinal
trends (Fischer, 1978, as cited in MMS, 2001). Some of the most prolific areas of oil, tar, and natural gas
seepage occur in the vicinity of Coal Oil Point, near Santa Barbara. Several studies have attempted to
measure or estimate the volume of seepage in the Santa Barbara Channel area (Emery, 1960; Vernon and
Slater, 1963; Vedder, et al., 1969; Allen, et al., 1970; Wilkinson, 1972; Fischer, 1978; Hornafius, et al.,
1999; Quigley, et al., 1999, all as cited in MMS, 2001).

Fischer (1978, as cited in MMS, 2001) estimates that between 40 and 670 barrels of oil per day naturally
seep into the Santa Barbara Channel. At one location, near Platform Holly, two submarine tents have been
used since 1982 to trap gas and oil seepage emanating from the ocean floor. Since installation, the seep
containment structures have captured in excess of 6 billion cubic feet of gas from an area of 20,000
square feet. There are no reliable estimates for the total amount of gas seeped into the Santa Barbara
Channel, nor are there any reliable estimates for the volume of oil, tar, or gas seepage north of Point
Arguello.

No active seeps of oil, tar, or natural gas have been identified on the specific leases included in the pro-
posed action. However, geologic conditions favorable to the formation of hydrocarbon seeps (mature
source rocks, faulting and folding of the strata, erosion of overburden, etc.), and the proximity of the
study area to known seeps, suggest that natural seepage can not be entirely ruled out. Reports of oil
sheens and floating tar balls in or near the study area may be attributable to several other sources other
than local seepage.

Hornafius, et al. (1999, as cited in MMS, 2001) has suggested that the annual amount of hydrocarbon
seepage in the Santa Barbara Channel has decreased over time and that the decrease is associated with
sustained offshore oil and gas production. According to this model, local oil and gas seepage is due, in
part, to hydrocarbons expelled under pressure from subterranean reservoirs. As compared to the density
separation model, this model contemplates active reservoir recharge, piezometric connectivity, leaky
reservoir seals, and ample conduits from the reservoir to the earth’s surface. As reservoir pressure is
decreased through the production of oil and gas, the driving energy behind the abundant seepage is also
decreased, and therefore the amount of oil and gas emanating at the surface decreases. The result of such
a decrease in seepage could have profound impacts on the amount of natural tar on local beaches and of
reactive hydrocarbons in the atmosphere.

The Hornafius, et al. (1999, as cited in MMS, 2001) model attempts to explain the apparent decrease in
seepage volumes in the Santa Barbara Channel over the past 40 years. Data from the South Ellwood seep
containment project collected since 1982 confirms the decrease at that location. Additional study needs to
be conducted to determine whether this is a localized phenomenon, or whether this model describes a
more widespread process. Shallow gas can present a geologic hazard. This type of accumulation is often
imaged on high-resolution seismic data. Generally, shallow gas accumulations, especially those formed
from the natural process of organic decay (biogenic methane), are contained in low pressure sand
reservoirs or surficial sediments. However, thermogenic gas (gas produced by time, temperature, and
organic maturation) has the potential to accumulate in “over-pressured” zones that present a drilling
hazard. High pressure, shallow gas has been noted in several areas in the Santa Barbara—Ventura Basin.
The giant Ventura Avenue field was discovered on the basis of shallow gas reservoirs. Hazards posed by
high-pressure shallow gas have been mitigated in the drilling process by the use of casing and weighted
drilling mud.
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4.3 Climate and Meteorological Conditions

4.3.1 General Description

The area encompassed by the post-suspension activities is located in the Outer Continental Shelf (Pacific
OCS), offshore of Santa Barbara County within the South Central Coast Air Basin. Santa Barbara County
is considered to be a Mediterranean climate. It is characterized by partly cloudy, cool summers without
significant precipitation and mostly clear, mild winters during which precipitation falls with seasonal
storms. The climate is strongly influenced by a persistent high-pressure area which lies off the Pacific
Coast referred to as the Pacific High. The combination of the Pacific High over the ocean to the west,
thermal contrasts between land and the adjacent ocean, and topographic factors result in the mild
temperatures experienced throughout the year.

The topography plays a factor in the wind flows observed in the county. The change in orientation of the
eastward turn in the coastline at Point Conception and the mountains along the coast, results in a wind
regime characterized by relatively light sea breezes in the afternoon and strong downslope winds at night.
These terrain features can cause counterclockwise circulation (eddies) to form east of the Point and may
often lead to highly variable winds along the southern coastal strip. The coastline mountain range causes a
decrease in the occurrence of northwest winds in the channel as compared with Point Conception, which
marks the change in the prevailing surface winds from northwesterly to southwesterly.

Transport of cool, humid marine air onshore by these northwest winds causes fog and low clouds near the
coast, primarily during the night and early morning hours in the late spring and early summer. This fog
also typically forms on the coast and inland valleys during the evening. Fog usually lifts and low clouds
evaporate as land areas are warmed in the morning. Afternoon conditions are generally characterized by
fair skies, cool temperatures, and a sea breeze. The Pacific High diverts extratropical storms to the north,
and precipitation occurs infrequently when tropical moisture is transported into the region.

The Pacific High weakens and migrates southward during winter. During the winter season, three weather
regimes generally prevail:

e  Periods of low clouds/fog associated with dominance of the Pacific High;
e  Periods of clear skies, cool nights, and warm days associated with continental flow; and

e  Periods of variable cloudiness, shifting and gusty winds, and precipitation associated with extratropical storms.

An additional component in providing air flow up the channel from Los Angeles is the eddy low which is
often present in the Southern California Bight. Under certain conditions this eddy, often referred to as the
Catalina Eddy, will expand and/or shift northward producing a southeasterly gradient in the channel. This
may result in a short duration sea breeze appearing for a short time during the afternoon. However, with a
well developed eddy low, surface winds will remain from the southeast all day.

4.3.2 Wind Speed and Direction

The airflow around Santa Barbara County plays an important role in the movement of pollutants. In the
northern portion of Santa Barbara County (considered north of the ridgeline of the Santa Ynez
Mountains), the sea breeze is typically northwesterly throughout the year while the prevailing sea breeze
in the southern portion are typically from the southwest. During summer months, these winds are stronger
and persist later into the night. The sea breeze weakens during the evening hours as air adjacent to the
surface cools, descending down the coastal mountains resulting in light land breezes (from land to sea).
This land/sea breeze cycle combined with local topography greatly influence the direction and speed of
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the winds throughout the county. In addition, the alternation of the land-sea breeze cycle can sometimes
produce a “sloshing” effect, where pollutants are swept offshore at night and subsequently carried back
onshore during the day. This effect may be exacerbated during periods when wind speeds are low.

Data from all the meteorological stations within the area indicate a general northwesterly flow with higher
wind speeds occurring offshore and at Point Conception and Point Arguello. The data in the channel
generally show a greater westerly component than do winds at Point Arguello and north, because of the
effects of the east-west oriented Santa Ynez Mountains. Wind data measured at Point Conception, Point
Arguello and Vandenberg all show generally similar directional distributions. The data generally reflect
conditions at the proposed exploration locations. However, the average speeds at Vandenberg are
somewhat lower. Therefore, it is reasonable to expect a higher frequency of pollution events in the
southern portion of the county where light winds are frequently observed, in relation to the North County
where the prevailing winds are strong and persistent.

Figure 4.3-1 displays typical prevailing wind flows during the summer months for the region. The
diagram shows that the generally northwesterly airflow associated with the Pacific High is significantly
modified by interaction with the terrain. The flow becomes modified at particular times of the day due to
temperature contrasts between the land and the ocean, resulting in the typical sea breeze experienced
during summer days. The sea-breeze experienced in Santa Barbara County is common to all of California.
These winds generally carry pollutants generated in the coastal areas to areas well inland. Typically, the
air quality measured in the coastal areas of California is much better than that experienced inland.

Upper-level winds in the atmosphere are also important in the air quality of Santa Barbara County. These
winds are routinely measured at Vandenberg Air Force Base once each morning and afternoon. The winds
at 1,000 feet and 3,000 feet are generally from the north or northwest throughout the year. Occurrences of
southerly and easterly winds are most frequent in winter, especially in the morning. Upper-level winds
from the southeast are infrequent during the summer, though when they do occur, they are usually
associated with periods of high ozone levels. As with the surface winds, upper-level winds can move
pollutants that originate in other areas into the county.

During the fall and winter months, Santa Barbara County is occasionally subjected to Santa Ana winds.
These are warm, dry, strong, and blustery winds blown from the high inland desert, through mountain
valleys and eventually out to sea. Wind speeds associated with Santa Ana conditions are generally 15 to
20 mph, though speeds in excess of 60 mph have been registered. During these Santa Ana conditions,
pollutants emitted in the Los Angeles region, Ventura and Santa Barbara Counties are moved out to sea.
These pollutants can then be transported back onshore into Santa Barbara County (via the Santa Barbara
Channel) in what is called a “post Santa Ana condition.”

“Sundowner” winds are a local condition inherent to the coastal strip below the Santa Ynez Mountains in
Santa Barbara.” These winds are similar in effect to Santa Ana winds as the condition can produce high
intensity, hot northerly winds down canyons and out to sea. While this condition can affect the local
climate (usually for short periods of time), Sundowners are contrasted by the Santa Ana condition in that
the winds are more localized and are caused by diurnal and land/sea temperature variations.
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| 120° | 119° 30’ N

Source: MMS DEIS on Delineation Drilling Activities in Federal Waters Offshore Santa Barbara County, CA., 2001 (Figure 4.2-1)

Figure 4.3-1. Typical Prevailing Afternoon Summer Wind Flows
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4.3.3 Stability and Mixing Height

Stability is an atmospheric trait that influences the mixing of air. In general, when the atmosphere
becomes less stable, increased turbulence and mixing of the upper and lower atmosphere are prevalent.
The mixing height is the height of the atmospheric layer measured from the ground upward in which
convection and turbulence promote mixing. Good ventilation and dispersion result from a high mixing
height, unstable conditions, and moderate to high wind speeds within the mixed layer.

Atmospheric stability is the primary factor that affects the concentrations of pollutants in the region.
Atmospheric stability regulates the amount of mixing of air, both horizontally and vertically. An
increased level of atmospheric stability that restricts mixing and low wind speeds is generally associated
with higher pollutant concentrations. These conditions are typically related to temperature inversions that
cap the pollutants that are emitted below. Inversions are characterized by a layer of warmer air above
cooler air near the ground surface. In an inversion, the temperature of the air layer atypically increases
with altitude acting like a cap on the cooler air mass below, preventing the dispersion of pollutants that
are trapped in the lower air mass. Ozone concentrations are generally higher directly below the base of
elevated inversions than they are at the ground surface. For this reason, elevated monitoring sites will
occasionally record higher ozone concentrations than sites at lower elevations.

Atmospheric soundings at Vandenberg Air Force Base demonstrate that surface inversions (0 to 500 feet)
are most frequent during the winter, and subsidence inversions (1,000 to 2,000 feet) are most frequent
during the summer. Vertical dispersion of pollutants will generally be the most inhibited with a lower
inversion base height and the greater the rate of temperature increase from the base to the top. The
subsidence inversion is common during summer months along the California coast, and is one of the
principle causes of air stagnation and poor air quality.

4.3.4 Temperature

The Mediterranean climate characteristics of Santa Barbara County result in mild temperatures occurring
throughout the year, particularly adjacent to the coastal regions. Maximum summer temperatures average
70 degrees Fahrenheit near the coast and in the high 80s to low 90s inland. During winter, average
minimum temperatures range from the 40s along the coast to the 30s inland. Temperatures within the
coastal region are influenced by the marine dominance of the Pacific Ocean, while more inland areas of
the county exhibit a more continental influence.

Santa Barbara and Santa Barbara Airport, on the south-facing coast between the ocean and the south
slopes of the Santa Ynez Mountains, experience higher maximum temperatures, lower minimum
temperatures, and more continental influence than those experienced at offshore Platforms and Islands
dominated by marine influences (Table 4.3-1). At Santa Barbara, the highest mean maximum temperature
(79°F) occurs in September, and the lowest mean minimum temperature (40°F) occurs in January.
Temperatures at Santa Barbara Airport are slightly cooler. Cold air drainage off the mountain slopes
contributes to the lower minimum temperature during the winter.
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Table 4.3-1. Temperature and Precipitation Data
for Selected Santa Barbara Locations

Precipitation

Temperature (°F) (inches)

) Average Average Average

Location Maximum Minimum Annual
Santa Barbara 71.2 50.1 17.0
Santa Barbara Airport 69.5 48.7 15.9
Lake Cachuma 76.9 453 18.7
Lompoc 69.9 46.8 14.0
Santa Maria 68.7 458 12.4

Source: Western Regional Climate Center, 2000 as cited in MMS, 2001

4.3.5 Precipitation

The climate of Santa Barbara is strongly influenced by a persistent high pressure area which lies off the
Pacific Coast. As a result, sunny skies are common throughout most of the area. The majority of the
annual precipitation amounts occur mostly from October to April, when the Pacific High pressure system
has shifted south. Annual rainfall amounts range from about 10 to 18 inches along the coast, with more
substantial amounts in the higher elevations. On occasion, tropical air masses produce rainfall during the
summer. Cool, humid, marine air causes frequent fog and low clouds along the coast, generally during the
night and morning hours in the late spring and early summer. The fog and low clouds can persist for
several days at a time until broken up by a change in the weather pattern.

Average annual precipitation varies markedly over relatively short distances within the region, primarily
because of topographic effects. Relatively high elevation stations (San Marcos Pass, Gibraltar) in the
Santa Ynez Mountains receive an average of more than 25 inches of precipitation per year (Table 4.3-2).
Santa Barbara receives slightly more precipitation (17.0 inches) than Santa Barbara Airport (15.9 inches).

Historical precipitation levels in the region may vary widely from year to year. At Santa Barbara, annual
precipitation is 8.7 inches or less about once every 10 years; it can also be more than 28 inches one year
in 10 (Western Regional Climate Center, 2000, as cited in MMS, 2001).

Table 4.3-2. El Nifio 1997-1998 Precipitation Data for Santa Barbara County

1997-1998 Normal Rainfall Percent of
Location Rainfall (inches) (inches) Normal
Cuyama 21.50° 8.01 268
Gibraltar Dam 68.85' 25.37 271
Lake Cachuma 53.39" 18.73 285
Lompoc 37.25" 13.95 267
San Marcos Pass 73.87° 26.62 277
Santa Barbara 46.99' 16.98 277
Santa Maria 32.58" 12.36 264

Source: National Weather Service, 1998 as cited in MMS, 2001
! Seasonal record occurred during 1997-1998 El Nifio
2 Seasonal record of 78.48 inches occurred 1982-1983
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4.3.6 Severe Weather

Thunderstorms in the study area are infrequent. Thunderstorms in the area are generally associated with
active cold fronts or cold lows in winter or with the transport of tropical moisture into the region in late
summer or early fall.

The winter of 1997-1998 was one of the most severe winters in local history as the effects of the El Nifio
were felt across southern California. Rainfall totals resulting from the El Nifio for Santa Barbara County
were 273% of normal rainfall for the county with many stations recording new seasonal records (National
Weather Service, 1998 as cited in MMS, 2001). Table 4.3-2 depicts a precipitation summary for
meteorological stations in Santa Barbara County as a result of the 1997-1998 EI Nifio severe storm cycle.

Rosenthal (1972, as cited in MMS, 2001) reported on occurrences of other types of severe weather in the
region. He indicated that tornadoes are rare in California, with an estimated return period for a tornado
striking the same location of 1 in 20,000 years for the Los Angeles area and about the same in other parts
of the State. He also reported that water spouts, though infrequent, have been sighted over the Santa
Barbara Channel.

Remnants of tropical storms formed off the West Coast of Central America have affected this region on
more than one occasion. However, winds and precipitation associated with these storms have been only
moderate (National Oceanic and Atmospheric Administration, 1976-1978, as cited in MMS, 2001).

Environmental Information Document 4.3-6 January 2005



4. Affected Environment 4.4 Air Quality

4.4 Air Quality
4.4.1 Existing Air Quality

The Federal government has established ambient air quality standards to protect public health (primary
standards) and, in addition, has established secondary standards to protect public welfare known as the
National Ambient Air Quality Standards (NAAQS). National primary standards establish the levels of air
quality necessary, with an adequate margin of safety to protect the public health. National secondary
standards are the level of air quality necessary to protect the public welfare from any known or antici-
pated adverse effects of a pollutant.

The State of California has established separate, more stringent ambient air quality standards to protect
human health and welfare (CAAQS). California and National standards have been established for ozone
(O3), carbon monoxide (CO), nitrogen dioxide (NO,), sulfur dioxide (SO,), suspended particulate matter 10
microns (PM,), suspended particulate matter 2.5 microns (PM,s) and lead (Pb). These are commonly
referred to as the criteria pollutants. In addition, California has standards for sulfates, hydrogen sulfide,
vinyl chloride, and visibility reducing particles.

National standards, other than O; and those based on annual averages or annual arithmetic means, are not
to be exceeded more than once a year. The ozone standard is attained when the expected number of days per
calendar year with maximum hourly average concentrations above the standard is equal to or less than one.
Once the Federal 1-hour ozone standard is attained, it will be revoked and replaced by the 8-hour
standard. California standards for O;, CO, 1 hour SO,, NO, and PM,, and visibility reducing particles are
all values that are not to be exceeded. The 24-hour SO,, sulfates, lead, hydrogen sulfide, and vinyl
chloride are not to be equaled or exceeded. The current CAAQS and NAAQS are listed in Table 4.4-1.

Table 4.4-1. Ambient Air Standards

Averaging Federal Standards
Pollutant Time California Standards Primary Secondary
Ozone (O;) 1 hour 0.09 ppm (180 pg/m?) 0.12 ppm (235 ug/md) Same as
8 hour 0.08 ppm (157 pg/m3) Primary Standard
Carbon Monoxide (CO) 1 hour 20 ppm (23 mg/m3) 35 ppm (40 mg/ m3)
8 hour 9.0 ppm (10 mg/m3) 9 ppm (10 mg/ m3)
Nitrogen Dioxide (NO,) 1 hour 0.25 ppm (470 ug/m3) Same as
Annual Avg. 0.053 ppm (100 pg/m3) Primary Standard
Sulfur Dioxide (SO,) 1 hour 0.25 ppm (655 ug/m3)
3 hour 0.5 ppm (1300 ug/m3)
24 hour 0.04 ppm (104 ug/m?) 0.14 ppm (365 ug/m3)
Annual Avg. 0.030 ppm (80 ug/m3)
Lead 30 day avg. 1.5 yg/m3
Calendar qr. 1.5 ug/m3 Same as
Primary Standard
Particulate Matter (PM,) 24 hour avg. 50 pg/md 150 pg/m3 Same as
Annual Avg. 20 pg/m3 50 pg/m3 Primary Standard
Particulate Matter (PM, 5) 24 hour 65 pyg/m?3 Same as
Annual Avg. 124 pg/md 15 pg/m3 Primary Standard
Sulfates 24 hour 25 pg/m3
Hydrogen Sulfide 1 hour 0.03 ppm (42 ug/m3)
Vinyl Chloride 24 hour 0.010 ppm (26 ug/m3)
Visibility Reducing 8-hour Extinction coefficient of 0.23
Particles per km; visibility 10 miles or
more due to particles when
relative humidity is < 70%

Source: CARB 2004e.
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Air quality is determined by measuring ambient concentrations at various monitoring sites within the
county and comparing those concentrations to the health-based standards. The ambient air quality within the
region depends upon the extent and orientation of emission sources, and the characteristics of the
receptors as well as the time of exposure to a given pollutant. A summary of the attainment status of the
South Central Coast Air Basin (SCCAB) is listed in Table 4.4-2.

Table 4.4-2. Attainment Status in the South Central Coast Air Basin

Attainment Status

County Pollutant Foderal State
Ventura Ozone -1 hour Severe-15 Nonattainment @ Severe Nonattainment
Santa Barbara Unclassifiable/Attainment d Moderate Nonattainment
San Luis Obispo Unclassifiable/Attainment ¢ Attainment
Ventura Ozone - 8 hour Moderate Nonattainment b N/A
Santa Barbara Unclassifiable/Attainment ¢
San Luis Obispo Unclassifiable/Attainment ¢
All SCCAB Counties CO Unclassifiable/Attainment 4 Attainment
All SCCAB Counties NO, Unclassifiable/Attainment 4 Attainment
All SCCAB Counties SO, Unclassifiable/Attainment 4 Attainment
All SCCAB Counties PM,q Unclassifiable/Attainment ¢ Nonattainment
Ventura PM, 5 Unclassifiable f (Proposed) Nonattainment e
Santa Barbara Unclassifiable f (Proposed) Unclassified &
San Luis Obispo Attainment f (Proposed) Unclassified ©
All SCCAB Counties Lead No Designation Attainment

Source: CARB 2004a, USEPA 2004.

N/A - Not Applicable

Notes:

a.Severe-15 means that the area has 15 years from original designation date 1990 (i.e. until 2005) to meet attainment status.

b.Moderate means that the area has until Year 2010 to meet attainment status.

c. For the Federal attainment status, the SCAB is considered as a whole to be in nonattainment, whereas the State attainment status has been
determined at a County level. Therefore, the Riverside area is considered to be in attainment of the State standard for CO, but in nonattainment
of the Federal standard.

d. Unclassifiable/Attainment — The attainment status for the subject pollutant is classified as either attainment or unclassified.

e. State PM, 5 attainment status was recommended in the 2003 Staff Report Attachment B - Proposed Amendments to the Area Designations
available at: http://www.arb.ca.gov/desig/desig03/desig03.htm, and adopted into the California Code of Regulations (Title 17 Section 60210)
by the Office of Administrative Law on June 7, 2004 and become operative on July 7, 2004 (CARB 2004b).

f. Proposed Federal PM, 5 attainment status recommended by the California Air Resources Board on February 11, 2004. The USEPA plans to
finalize PM, 5 designations by December 15, 2004 (http://www.arb.ca.gov/desig/pm25desig/pm25desig.htm) (CARB 2004c).

4.4.2 Air Pollutants

Photochemical Pollutants. Ozone (O;) is the principal compound of a group of secondary pollutants that
are formed in the atmosphere through a series of complex photochemical reactions involving nitrogen
oxides (NOy) and reactive hydrocarbons (ROC). A secondary pollutant is not directly emitted into the
atmosphere, but is formed as a result of photochemical reactions with primary pollutants. As these
photochemical reactions may take several hours to occur, peak ozone levels are often found downwind of
major source areas and have a more regional distribution. The 2003 ROC and NOy estimated annual
emission inventory in tons per day for Santa Barbara County is presented by category in Figures 4.4-1
and 4.4-2, respectively.
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Figure 4.4-1. Reactive Hydrocarbon Inventory by Category

2000 Santa Barbara County Planning ROC Emission Inventory

Totals s B 7¥77) 42.38 tons
Onshore Mobile Sources |77 777/ 7 /i) 23.84 tons (56%)
Onshore Area-Wide Sources 7.94 tons (19%)
Onshore Stationary Sources T |68 tons (18%)
OCS Mobile Sources 1.77 tons (|4%)
OCS Stationary Sources 1.14 tons (3!%)
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Source: SBCAPCD, 2004.
Note: Does not include natural sources (oil & gas seeps, fire, biogenic emissions).

Figure 4.4-2. NO, Emission Inventory by Major Category

2000 Santa Barbara County Planning NOx Emission Inventory

]
Total Y77 i i s )
77.26 tons
Onshore Mobile Sources |77 ] 37.84 tons (49%)
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|
OCS Stationary Sources []0.82tons (1%)

Onshore Area-Wide Sources [ 0.48 ronls (1%)
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Tons/day

Source: SBCAPCD, 2004.
Note: Does not include natural sources (fire).

Both the CAAQS and the NAAQS for ozone have been historically exceeded in the South Coast Air
Basin, with currently both Santa Barbara and Ventura Counties designated as nonattainment for the State
standards of Ventura County designated as nonattainment of the Federal standards. Due to aggressive
emission control strategies and favorable meteorology, peak ozone concentrations have declined during
the 1990s. Santa Barbara County was officially re-designated as attainment for the Federal 1-hour ozone
standard in 2003. Ventura is presently classified as a “severe” non-attainment designation for the 1-hour
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State and Federal ozone standards and moderate nonattainment designation for the 8-hour Federal
standard.

Table 4.4-3 shows a summary of ozone monitoring concentrations for representative coastal or near coastal
monitoring sites in Santa Barbara and Ventura Counties.

Table 4.4-3. Summary of Representative Ozone Monitoring Sites in SCCAB

2001 2002 2003
Days Above Days Above Days Above
Maximum Standard® Maximum Standard  |Maximum| Standard
Location Period Conc. State | Fed. Conc. State | Fed. | Conc. | State [Fed.

Ventura— Emma Wood | 1-hour 0.093 0 0 0.078 0 0 0.094 0 0
State Beach 8-hour 0.079 - 0 0.069 ~ 0 0.078 - |0
El Rio 1-hour 0.094 0 0 0.086 0 0 0.081 0 0
8-hour 0.072 - 0 0.067 - 0 0.071 - 0

Carpinteria 1-hour 0.097 1 0 0.084 0 0 0.106 1 0
8-hour 0.077 - 0 0.064 - 0 0.080 - 0

Santa Barbara — 700 1-hour ND - - 0.076 0 0 0.079 0 0
East Canon Perdido 8-hour ND - - 0.061 - 0 0.070 - 0
Goleta 1-hour 0.082 0 0 0.070 0 0 0.097 1 0
8-hour 0.066 - 0 0.060 - 0 0.071 - 0

Las Flores Canyon 1-hour 0.097 1 0 0.088 0 0 0.107 1 0
8-hour 0.086 - 1 0.075 - 0 0.102 - 1

El Capitan Beach 1-hour 0.092 0 0 0.075 0 0 0.098 0 0
8-hour 0.078 - 0 0.068 - 0 0.078 - 0

Santa Maria -Broadway 1-hour 0.064 0 0 0.065 0 0 0.065 0 0
8-hour 0.058 - 0 0.059 - 0 0.060 - 0

Santa Rosa Island 1-hour 0.075 0 0 0.079 0 0 0.077 0 0
8-hour 0.069 - 0 0.069 - 0 0.068 0

Source: CARB 2004d
ND = No Data

Inert Criteria Pollutants. State and Federal ambient air standards for the inert criteria air pollutants CO,
NO,, SO,, PMy,, and lead, and State ambient air quality standards for sulfides and H,S, are contained in
Table 4.4-1. Elevated levels of these criteria pollutants are generally a localized phenomenon found in the
vicinity of major pollutant sources. Therefore, elevated concentrations of these criteria pollutants are
generally dependent upon the proximity of the ambient monitoring station to major pollutant sources.

Carbon monoxide (CO) is a gas formed primarily by the incomplete combustion of fuels. The primary
source of CO emissions in the Santa Barbara area is motor vehicles. Santa Barbara County is considered
to be in attainment of both the State and Federal CO standards. CO concentrations tend to be greater
during the winter months due to limited dispersion and colder surface temperatures than during the
summer months when increased mixing is more prevalent.

Nitrogen oxides (NOy), primarily in the form of nitric oxide (NO), are formed during combustion
processes, and rapidly form into nitrogen dioxide (NO,) through oxidation. Nitrogen oxides are a primary
precursor to the formation of ozone pollution. High nitrogen dioxide levels are generally measured in
urbanized areas with heavy traffic. NO, emissions have been historically below both the State and Federal
standards and there have been no exceedances of the 1-hour standard during the past 20 years.

Sulfur dioxide (SO,) is primarily formed through combustion processes by stationary and mobile sources
utilizing sulfur fuels. SO, concentrations have been historically low due to the lack of major sulfur
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dioxide sources in the region and all counties within the SCCAB are considered in attainment of the State
and Federal standards.

Particulate matter, such as in the form of PM,q and PM, s emissions, can be emitted directly or it can be
formed many miles downwind from emission sources when various precursor pollutants interact in the
atmosphere. Primary sources of particulate matter include man-made primary sources such as diesel
exhaust and construction or road dust and natural sources such as wind-blown dust or sea salt and pollen.
Gaseous pollutants like NOy, SOy, and ROC from combustion exhaust can form particulate matter in the
form of nitrates (NOs), sulfates (SO,), and organic particles. These pollutants are known as secondary
particulates, because they are not directly emitted but are formed through complex chemical reactions in
the atmosphere. Particulate matter, particularly fine particles act as a respiratory irritant that may affect
children and other individuals susceptible to respiratory problems. The entire SCCAB is considered to be
in attainment of the Federal PM;, standards but is considered to be in nonattainment of the State PM,
standards. With the exception of Ventura County, which is considered to be in nonattainment of the State
PM, 5 standard, the entire SCCAB is considered to be in attainment with the State PM, s standard and
proposed to be in attainment of the Federal PM, s standards.

Lead is a heavy metal whose particles in the atmosphere historically were primarily the result of emis-
sions of motor vehicles due to leaded fuels. Lead emissions have been nominal since the phase out of
leaded fuels and the entire SCCAB is in attainment of both State and Federal standards.

Sulfates are aerosols or particulates that can be emitted directly from industrial or natural sources, but are
more predominately formed as a secondary pollutant in the atmosphere during cool humid conditions.
Sulfates may act to aggravate respiratory diseases and are also a corrosive agent. The last exceedances of
the State sulfate standard occurred in 1984 and the entire SCCAB is currently in attainment of the State
sulfate standard.

Hydrogen sulfide (H,S) is an odorless, toxic gas that can be detected by humans at very low
concentrations. Higher concentrations can damage the nervous system and be fatal. H,S is produced
during the decay of organic material and is found naturally in petroleum. The entire SCCAB is currently
in attainment of the State H,S standard.

Toxic Air Contaminants. Toxic Air Contaminants (TACs) are air pollutants that are suspected or known
to cause significant health hazards (i.e., cancer, genetic mutations, birth defects, or other serious illness).
TACs are emitted from a variety of sources including industrial facilities (such as chrome plating shops),
commercial facilities (such as drycleaners), and motor vehicles. The top three contributors of the potential
cancer risk come primarily from motor vehicles (diesel PM, 1,3 butadiene, and benzene). Statewide,
particulate matter from diesel-fueled engines (diesel PM) contributes more than half of the known risk
from air toxics. Since 1990, the cancer risk from TACs has been reduced by 45 percent statewide even
though there has been a significant growth in automobile use and industry (CARB, 2000). TAC emission
reduction programs are in place for a number of TAC pollutants; including hexavalent chromium (from
plating, paints, and cooling tower chemical use), dioxins (from incineration), perchloroethylene (from
drycleaning and solvent use), and benzene (from gasoline refueling and use). Additionally, there are a
number of programs active to reduce TAC emissions from both gasoline and diesel-fueled vehicles and
stationary engines.

Greenhouse Gases. The primary greenhouse gases are carbon dioxide (CO,), methane (CH,), nitrous
oxide (N,O), ozone (O;), water vapor (H,0), and chlorofluorocarbons (CFCs). Greenhouse gases are
largely transparent to solar radiation, but they do absorb long wave radiation emitted by the earth’s
surface and reradiate a portion of the energy back down to earth. This process results in a net warming
effect to the lower layers of the atmosphere. There is a growing concern regarding the potential effects of
greenhouse gases on global climate; however, methodology is presently not available which will allow a
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determination of the project contribution to the probability, extent, or imminence of global climate
change.

4.4.3 Regulatory Setting

The proposed exploration projects are primarily located adjacent to Santa Barbara County within the
South Central Coast Air Basin. The Federal attainment status of Santa Barbara County is found in 40
CFR 81.305. Currently, Santa Barbara County is in attainment of all the National Ambient Air Quality
Standards. Santa Barbara County is also considered non-attainment for both the California ozone and 24-
hour PMy air quality standards.

Section 328 of the 1990 Clean Air Act Amendments (CAAA) transfers authority for air quality on the
Pacific OCS to the EPA. On September 4, 1992, the EPA Administrator promulgated requirements (40
CFR Part 55) to control air pollution from Pacific OCS sources to attain and maintain Federal and State
air quality standards and to comply with CAAA provisions for the Prevention of Significant
Deterioration. The promulgated regulations require Pacific OCS sources to comply with applicable
onshore air quality rules in the corresponding onshore area (COA). EPA delegated authority to the
SBCAPCD on November 5, 1993 to implement and enforce the requirements of 40 CFR Part 55. The full
transfer of authority to SBCAPCD to regulate Pacific OCS air emissions pursuant to 40 CFR Part 55
transpired on September 4, 1994.

4.4.3.1 Federal and State Regulations

National, State, and regional agencies have established standards and regulations that affect the study
area. The following National and State regulatory considerations apply to post-suspension phase
activities:

e Federal Clean Air Act of 1970 directs the attainment and maintenance of National Ambient Air Quality
Standards (NAAQS). The 1990 Amendments to this Act affect attainment and maintenance of NAAQS
(Title I), motor vehicles and fuel reformulation (Title II), hazardous air pollutants (Title III), acid deposition
(Title IV), facility operating permits (Title V), stratospheric ozone protection (Title VI), and enforcement (Title
VII).

e The U.S. Environmental Protection Agency (EPA) implements the Federal Clean Air Act (CAA) and estab-
lished the NAAQS for criteria pollutants.

o EPA instituted final rules for determining general conformity of Federal actions with State and Federal air
quality implementation plans on November 30, 1993.

e California Air Resources Board (CARB) has established the California Ambient Air Quality Standard
(CAAQS), which determine State attainment status for criteria pollutants.

e The California Clean Air Act (CCAA) went into effect on January 1, 1989 and was amended in 1992. The
CCAA mandates achieving the health-based CAAQS at the earliest practicable date.

e Air Toxics “Hot Spots” Information and Assessment Act of 1987 (AB 2588) requires an inventory of air toxics
emissions from individual facilities, an assessment of health risk, and a notification of potential significant
health risk.

e The Calderon Bill (SB 1731) alters AB 2588. The bill sets forth changes in the following four areas: providing
guidelines to identify a more realistic health risk, requiring high risk facilities to submit an air toxic emission
reduction plan, holding air pollution control districts accountable for ensuring that the plans will achieve their
objectives, and requiring high risk facilities to achieve their planned emissions reduction.

e The new Tanner Bill (AB 2728) amends the existing Tanner Bill (AB 1807) by setting forth provisions to
implement the National program for hazardous air pollutants.
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4.4.3.2 Local Regulations

The majority of the affected leases are within the jurisdiction of the Santa Barbara County Air Pollution
Control District (SBCAPCD), including offshore sources delegated by USEPA, and the development of
all of these 27 leases, with one exception, would require the use of onshore facilities located within Santa
Barbara County. Therefore, this section provides a short history of the SBCAPCD air quality attainment
plans and summary of the currently applicable SBCAPCD rules and regulations.

The SBCAPCD was the principal author of the 1991 Air Quality Attainment Plan, the 1993 Rate of
Progress Plan (ROP), the 1994, 1998, and 2001 Clean Air Plans and the 2004 update to the Clean Air
Plan. During this period the County came into attainment with all NAAQS. The 2001 plan sought
redesignation for the county as an attainment area for the Federal 1-hour ozone standard and provides the
Federal ozone maintenance plan, while the 2004 plan updates the 2001 plans for attainment of the State 1-
hour ozone standard.

The SBCAPCD has 12 regulations, each of which includes a number of rules designed for the control of
stationary sources of air pollution. The primary regulations affecting the post-suspension phase activities
are contained in Regulation II, which establishes air permit requirements, and Regulation VIII, regarding
the review of new or modified air pollution sources.

Regulation II (Permits). Regulation II establishes the County’s permit system applicable to all stationary
sources of air pollution. The construction and modification of sources of air contaminants are required to
obtain (1) an Authority to Construct permit (ATC) prior to initiating construction or modification of a
source; and (2) a Permit to Operate (PTO) prior to commencing operations. Regulation II codifies:

e Permits for activities that emit or affect air pollutants.

e Designates the permit and exemption criteria for air pollution sources.
e Describes the required permit application information.

e  Establishes the standards for granting permits.

Rule 202, provides the general provisions and exemption criteria adopted by SBCAPCD to determine
whether certain operations or activities are subject to a District Authority to Construct or Permit to
Operate. Section F.6 of the Rule states, “A permit shall not be required for drilling equipment used in
State waters or in the outer continental shelf provided the emissions from such equipment are less than 25
tons per stationary source of any affected pollutant during any consecutive 12 month period.” Drilling
equipment includes drill rig, workover rig and exploratory rig engines. Temporary engines that are
ancillary to the drilling rig or workover operation (i.e., wireline unit engines, nitrogen skid unit engines,
pump skid engines) are considered drilling equipment. Emissions from platform engines such as crane
engines and well-kill pump engines are not included in the drilling equipment exemption.

Thus, the proposed delineation drilling projects would be subject to a 25 ton exemption threshold as
denoted in Rule 202 and projects demonstrating drilling equipment emission potentials less than 25 tons
shall have those emissions exempted from SBCAPCD permit requirements. Emission sources other than
drilling equipment would be subject to the permit provisions contained in Regulation II.

Regulation VIII (New Source Review). Regulation VIII, commonly referred to as New Source Review
(NSR) establishes criteria for new or modified source of air pollution in the County. The objective of
Regulation VIII is to:

e  Ensure that new or modified sources of air pollution prevent the degradation of air quality.

e  Ensure that new or modified sources of air pollution do not interfere with the attainment and maintenance of air
quality standards.
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o Establish threshold levels of air emissions requiring Best Available Control Technology (BACT), emission
offsets, and air quality impact analysis (AQIA).

e Specifies how increases in both non-attainment and attainment pollutants are permitted.

Table 4.4-4 provides a summation of SBCAPCD threshold requirements relating to the application of
Best Available Control Technology (BACT), emission offsets and air quality impact analysis (AQIA).

Table 4.4-4. Santa Barbara County APCD BACT, AQIA, and Emission Offset Requirements
«  Nonattainment pollutants - 25 Ibs/day (currently PM;,, NO, and ROC).
BACT Thresholds «  Attainment pollutants — SO, — 120 Ibs/day, CO — 550 lbs/day

« 10 tons for any Hazardous Air Pollutant (HAP) or 25 tons for all (HAPs) — Toxic Best Available
Control Technology (T-BACT)

Offset Thresholds «  Nonattainment pollutants — PM;, — 80 Ibs/day (15 tons/year), ozone precursors NO, and ROC
— 55 Ibs/day (10 tons/year)
«  Nonattainment pollutants - PM;( - 80 Ibs/day, NO, and ROC — 120 Ibs/day
Attainment pollutants — SO, — 120 Ibs/day, CO — 550 Ibs/day

AQIA Thresholds

Source: SBCAPCD 2004a
Note: Table lists thresholds that, when exceeded, triggers the specific requirement (i.e., BACT) and reflects current county attainment status.

The SBCAPCD has also adopted over fifty specific emission and emission source rules within Regulation
Il (Prohibitions). There are several general rules (such as opacity limitations, particulate matter
concentration limit, and fuel specification rules) that apply to all sources of air pollution including any
future Pacific OCS activities. Other Regulation III rules that would specifically apply to the Pacific OCS
activity emissions and emission sources, including future oil and gas production, may include:

e Rule 310 — Odorous Organic Sulfides

e Rule 318 — Vacuum Producing Devices or Systems — Southern Zone
e Rule 325 — Crude Oil Production and Separation

e Rule 331 — Fugitive Emission Inspection and Maintenance

e Rule 344 — Petroleum Sumps, Pits and Well Cellars

e Rule 359 — Flares and Thermal Oxidizers.

4.4.4 Effects of Past Offshore Oil and Gas Activities

Regional air quality is affected by emissions from all direct and support activities for oil and gas opera-
tions occurring on the Pacific OCS. These emissions may result from oil and gas activities including
exploratory drilling, construction, oil and gas development and production operations, and support craft
activities. To date, a total of 23 offshore structures and 1 offshore storage and transfer facility have been
installed on the Pacific OCS from 1968 through 1993. 16 structures have been emplaced offshore of Santa
Barbara County, 4 offshore of Ventura County, and 4 structures offshore of Long Beach. Of the total of
16 structures offshore Santa Barbara County, the Offshore Storage and Treatment (OS&T) facility was
removed in 1994 leaving 15 structures presently in place off the County.

A cooperative air quality study for the Santa Barbara Channel was conducted to assess the impacts of
emissions from direct and indirect Pacific OCS activities on ozone concentrations on Santa Barbara and
Ventura Counties. The Joint Interagency Modeling Study (JIMS) (SAI, 1986 as cited in MMS, 2001), was
a cooperative study between MMS, Santa Barbara and Ventura APCDs, the EPA, and the California Air
Resources Board (CARB). Three distinct meteorological scenarios that were highly conducive to ozone
formation entailing site specific emissions data were utilized. The JIMS study established that the
maximum onshore concentrations from existing Pacific OCS facilities were less than 1 part per hundred
million for ozone. By comparison, the NAAQS for ozone is 12 parts per hundred million. In addition, the
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subsequent transfer of air regulatory authority to EPA and delegation to local APCDs has further mini-
mized potential onshore air quality impacts from Pacific OCS related activities. Table 4.4-5 provides an
estimate of Santa Barbara Channel emissions including the Pacific OCS operations that was determined
by SAI for the JIMS study.

Table 4.4-5. Santa Barbara Channel Emissions from the 1980s (tons/day)

Pacific OCS Source NO, ROC
Exploratory Drilling 0.27 0.01
Development Drilling 0.26 0.02
Production Operations 215 2.06
Tankering 0.42 0.35
Support Craft 247 0.27
Ships 26.95 0.96
Total 32.52 3.67

Source: Joint Interagency Modeling Study (JIMS) (SAl, 1986, as cited in MMS, 2001)

Drilling Operations. The emissions associated with both exploration and delineation drilling operations
are primarily combustion related and the pollutant of concern with these operations is NOy. The primary
sources of emissions from exploration operations occur from the Drilling Vessels’ main engines, cranes
and flare. Additional support craft servicing the drilling operations are an additional source of NOy
emissions. Initial production well drilling emission sources are the turbines generating the power
requirements, cranes and the flare. Drilling emissions are generally of short duration lasting on average
between 80 and 120 days for a typical exploratory well.

Construction Operations. Construction operations generally result in the most emission intensive phase
of offshore operations. As construction operations are particularly combustion intensive, the highest peak-
hour emissions of offshore operations are usually associated with this phase. Due to the high peak-hour
emissions over a relatively short duration of time, potential violations of hourly ambient air standards are
of concern during this phase. The platform jacket installation is the largest source of construction related
emissions associated with platform construction. Additional sources of platform construction emissions
are hookup and platform commissioning, pipeline installation, and power cable installation. Support
vessels are an additional source of NO, emissions during construction operations.

Platform decommissioning operations are an additional source of construction emissions due to their short
duration and combustion intensive nature. Decommissioning phases which could result in NO, emissions
are (1) pre-abandonment operations, (2) topside removal, (3) jacket removal, (4) debris removal, and (5)
pipeline and power cable removal.

Production Operations. Production operations result in the majority of emissions associated with
offshore operations over the lifetime of the platform. While day to day emissions are lower than drilling
or construction operations, the total emissions are additive over the approximate 30 year life of the plat-
form. The primary sources of NOy emissions during oil and gas production are turbines, cranes, flares,
and auxiliary generators. The primary ROC evaporative sources associated with construction are fugitive
emissions from the multitude of valves, flanges and connectors as well as storage vessels.

Support vessels servicing platform operations are also a primary source of NO, emissions. The bulk of
support craft emissions are from the supply and crew boats main engines and auxiliary generators.
Helicopters are an additional source of emissions.
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4.5 Physical Oceanography

4.5.1 Introduction

There has been a tremendous amount of physical oceanographic research done in the Southern California
Bight over the last two decades. Extensive research was done concerning the deep circulation south of the
Santa Barbara Channel in the 1980s and the surface circulation in the Santa Barbara Channel and the
Santa Maria Basin in the 1990s and early 2000s. The latter research was conducted as part of the 1991
Cooperative Agreement between the MMS and the Scripps Institution of Oceanography, University of
California, San Diego. This Cooperative Agreement was brought about in response to recommendations
made by the National Research Council (NRC, 1989 and 1990, as cited in MMS, 2001), and by the
findings of two scientific panels who met in the fall of 1990 in two separate workshops held in La Jolla,
CA. These scientific panels met to discuss the numerical modeling and physical oceanographic research
requirements necessary to obtain the information needed to effectively support Pacific OCS oil and gas
decision-making in the Southern California Bight and offshore the southern central California coast.
While this document will summarize the 1980s research in the Southern California Bight, emphasis will
be placed on the surface circulation in the Santa Barbara Channel and Santa Maria Basin because of its
direct pertinence to the objectives of the Environmental Information Document.

4.5.2 Southern California Bight Morphology

The Southern California Bight (Figure 4.5-1) is bounded to the north and east by the California coast,
from Point Arguello to the U.S./Mexican international border. It is bounded offshore to the west by the
Santa Rosa-Cortes ridge. Within the Bight are submarine valleys and mountains, the peaks of which form
the various offshore islands. The ridges and troughs generally run northwest to southeast, with the
exception of the Santa Barbara Channel, which runs east to west. The oceanic circulation in Southern
California Bight owes its complexity principally to the Bight’s composite bottom topography. Any water
flow entering the 12 basins making up the Southern California Bight at depths below 250 meters must do
so from the southeast along the San Diego Trough and into the Santa Monica—San Pedro basins. The
Santa Monica—San Pedro basins act as a conduit for water flow into the rest of the Bight, opening up to
the southeast at 737 meters, to the northwest into the Santa Barbara Basin at 250 meters, and to the west
into the Santa Cruz Basin at 650 meters. Together, the Santa Monica—San Pedro Basins are 100 km long,
40 km wide, and 900 meters deep at the deepest point (Browne, 1994, as cited in MMS, 2001).

4.5.3 Oceanic Circulation in the Southern California Bight

The circulation patterns in the Southern California Bight were successfully approximated by a number of
investigators in the 1960s and 1970s performing geostrophic (resultant movement from balance between
forces caused by pressure gradients and the earth’s rotation) calculations using temperature and salinity
data obtained in the California Cooperative Oceanic Fisheries Investigations. These patterns were later
verified by Barbara Hickey of the University of Washington (Hickey, 1992, as cited in MMS, 2001). It is
her investigations of the currents in the Santa Monica and San Pedro basins from 1987 to 1990 that give
us the detail of the poleward flow in the Southern California Bight, and also provide some surprising
revelations for biologists concerning the overturning of bottom basin water.
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Figure 4.5-1. Southern California Bight Bathymetry.
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The wind pattern along the west coast of the United States is typically strong, alternating in direction
between from the northwest' and from the southeast in the northern part of the coast and becoming more
polarized from the northwest in the southern region, especially off the California coast around Points Sal,
Arguello, and Conception. This polarization of the winds from the northwest off the entire coast of
California is most prominent during the late spring to early fall. These winds are called upwelling
favorable winds because their consistent direction from the northwest moves surface waters offshore. This
gives rise to upwelling of cold, nutrient-rich, bottom water at the coast that, in turn, moves this water
mass offshore in a continual cycle. The Santa Ynez Mountains at the northern part of the Southern
California Bight shield bight waters from this strong wind pattern, causing the winds inside the bight to
be moderate and directed from the west to northwest throughout the year.

The sources of ocean water in the Southern California Bight (Figure 4.5-2) are (1) cold, low salinity,
highly oxygenated sub-arctic water brought in by the California Current, and ultimately the California
Counter-Current; (2) the moderate, saline, central north Pacific water advecting into the Bight from the
west; and (3) the warm, highly saline, low oxygen content (Equatorial) water entering the bight from the
south, principally by way of the California Undercurrent (at 300 meters depth). The distribution of these
waters in the bight is such that the top 200 meters is typically low in salinity and high in oxygen content,
which identifies this water mass as principally sub-arctic, even though the temperatures range between 9°
and 18° C. The next 300 meters are consistently high in salinity and low in dissolved oxygen, identifying
it as equatorial Pacific water. The temperature range for this water mass is 9° to 5° C (Jackson, 1986, as
cited in MMS, 2001).

The circulation of the Southern California Bight is dominated by the Eastern Boundary Current of the
North Pacific Gyre system, specifically the California Current, rather than by local wind forcing. The
California Current carries subarctic water equatorward throughout the year, extends offshore a distance of
about 400 km, and to a depth of 300 meters. The average speed of the California Current is approximately
0.25 m/s. Maximum speeds of the California Current are found at the surface with the strongest
equatorward flow occurring during the spring and summer.

Nearer to the California coast, within 150 km, the surface current periodically reverses to the poleward
direction, which, when it occurs is called the Inshore Countercurrent. The Inshore Countercurrent is
strongest during the fall and winter, with its poleward flow reaching its maximum speeds (exceeding 0.04
m/s) typically within 50 km offshore of the coast.

In Figure 4.5-2, we see that the California Current, flowing in a southerly direction 200 to 500 km
offshore Point Arguello, brings in cold, low-salinity, highly oxygenated water from the Subarctic region.
The California Current continues in its southerly direction, mixing along the way with the warm, saline,
north-central Pacific water coming in from the west. South of San Diego, part of the California Current
spins eastward into the Southern California Bight and then poleward forming the California Counter-Cur-
rent. It joins the poleward California Undercurrent, which is deeper and inshore of the California Counter-
Current.

Below 200 meters depth, the poleward California Undercurrent exists throughout the year and is generally
confined to within 100 km of the coast along the continental slope. The California Undercurrent
originates in the eastern equatorial Pacific and brings these warm, saline, low dissolved oxygen waters
poleward into the Southern California Bight. At either end of the Santa Barbara Channel, the California

' Wind directions are described as the direction from which the wind is blowing.
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Figure 4.5-2. Characteristic oceanic circulation in, and sources of water of, the Southern California Bight.
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Undercurrent shows considerable seasonal variability. In winter and early spring, the California
Undercurrent is its weakest with its maximum poleward core flow found below 200 meters depth. During
this time the surface flow is typically equatorward. In late summer, fall, and early winter its poleward core
flow increases in strength and ascends to shallower depths, at times reaching the surface where it becomes
indistinguishable from the poleward Inshore Countercurrent.

Currents at the top 200 meters within the boundaries of the Santa Monica—San Pedro Basins are poleward
year round (Hickey, 1992, as cited in MMS, 2001), with their speed ranging from 15 cm/sec to 20 cm/sec
from late spring to winter and approximately 5 cm/sec from late winter to early spring. Coastally trapped
waves traveling up the west coast of Mexico are thought to be a primary reason for surface current
fluctuations in the Bight shelf region. The surface currents are driven geostrophically by these long period
waves and not by local winds occurring in the Bight.

Previously, biologists have thought that benthic (sea bottom) sediments were depleting the oxygen
content from the waters in the deep basins (700 to 900 meters depth). This may only be partially true, for
they reasoned that this apparent consistent lack of oxygen was due to a very slow overturning of basin
water (6 to 18 months). They were looking at water properties only and had no idea of the nature of the
bottom currents in those basins. Hickey’s measurements indicated that complete overturning in the basins
occurred in only 1 to 3 months. The lack of oxygen content in the basins results from a good part of the
basin waters coming from the California Undercurrent, bringing in highly saline, low-oxygenated,
equatorial Pacific water.

During the fall, a relatively large water mass located between the depths of 300 and 600 meters and
within the Santa Monica—San Pedro boundaries flows equatorward against the current direction of the rest
of the water column.

Upon reaching the northern region of the Bight, the poleward flow typically bifurcates and enters both
Santa Barbara and Santa Cruz Basins at their eastern sills. However, during strong, continuous, northwest
winds (upwelling favorable) along the central California coast, the flow sometimes reverses and Channel
water flows out of its eastern entrance. In this instance, the poleward moving current in the Bight is
completely diverted to the west flowing along the southern coasts of the Channel Islands.

4.5.4 Santa Barbara Channel-Santa Maria Basin Surface Circulation

As cited in MMS, 2001, the description of the physical oceanography of the Santa Barbara Channel—
Santa Maria Basin as it relates to the surface circulation in this area is a composite summary of Harms
1996, Hendershott and Winant 1996, Harms and Winant 1998, Dorman and Winant 1995, Winant and
Dorman 1997, Dorman and Winant 2000, Dever 2000, Browne 1994, and Browne 2001. Heaviest
emphasis in writing this description was placed on Harms 1996, Harms and Winant 1998, and Dever
2000.

4.5.4.1 Description of the Santa Barbara Channel and Recent Observational Field
Arrays

The Santa Barbara Channel basin (see Figure 4.5-1) is located at the northern edge of the Southern Cali-
fornia Bight with an east to west orientation. It is bounded to the north by the California mainland, from
Port Hueneme to Pt. Conception, and to the south by a string of four islands running from east to west:
Anacapa, Santa Cruz, Santa Rosa, and San Miguel. The Channel is approximately 100 km long and 40
km wide with a maximum depth of 500 meters in its central basin. The shelf width on both sides ranges
from 3 to 10 km, the sill depths at the eastern and western entrances are 220 meters and 430 meters
respectively, and the island passages are approximately 40 meters deep.
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The Minerals Management Service entered into a series of cooperative agreements with the Scripps
Institution of Oceanography, University of California to conduct research regarding the oceanic
circulation of the Santa Barbara Channel and the southern central California coastal area called the Santa
Maria Basin. The Santa Barbara Channel-Santa Maria Basin Circulation Study (1991 to 2004) consisted
of two consecutive major field programs: one focusing on the circulation in the Channel and one focusing
on circulation in the Santa Maria Basin. The information provided below will reflect the analysis and
peer-reviewed research coming out of the observations of the first field program. The data have been
collected from the second field program and results should be available in 2005. Figure 4.5-3 shows the
Santa Barbara Channel-Santa Maria Basin Circulation Study moored and meteorological instrument
locations.

4.5.4.2 Large-Scale Forcing

The seasonal variation in the wind field in the Santa Barbara Channel-Santa Maria Basin region is
determined by two large-scale atmospheric pressure patterns: the North Pacific anticyclone (high) and the
thermal low located over the southwestern United States, resulting in persistent winds from the northwest.
In the spring the North Pacific high strengthens and moves northward and the Southwestern U.S. Low
intensifies. The resulting increase in the atmospheric pressure gradient results in persistently strong winds
from the northwest off the central California coast, which separate from the coastline in the vicinity of
Point Conception, leaving the winds in the Southern California Bight more weak and variable. In the
summer the gradient between the two pressure systems reaches a maximum with the North Pacific high
being displaced slightly further to the north, causing the winds off the central California coast to be
directed more from the north. The gradients in the wind off Point Conception intensify (are stronger and
occur over a shorter distance) in the summer. During the fall months, the North Pacific high gradually
weakens and eventually moves south to its wintertime position. Fall wind fluctuations off Point
Conception are comparable in magnitude to those in the summer but are typically of shorter duration.
They last no longer than a few days and are interrupted by equal periods of calm. In the winter the most
energetic atmospheric fluctuations along the south and central California coast result from propagating
storm tracks. These storm systems pass over the Santa Barbara Channel in 2-4 days and are large in size
compared to the size of the Channel.

Currents in the Channel are a superposition of large-scale flow (scales larger than the length of the
Channel) and a cyclonic circulation characteristic to the Channel’s interior. Surface pressure observations
off Pt. Sal (PAIN) and in the Southern California Bight (BARB) and current observations at PAIN and at
the eastern entrance to the Channel (ANMI) indicate close agreement between direct measurements and
geostrophic calculations of the flow in these areas. The large-scale surface flow is equatorward in the
spring due to strong equatorward wind stress. This increase in equatorward oceanic flow in the spring is
accompanied by a decrease in the ocean’s surface temperature and pressure. In late spring and early
summer the equatorward wind stress off Pt. Conception increases to its seasonal maximum, but the
current flow reverses to the poleward direction which is maintained throughout the summer, fall, and
early winter. This flow reversal in the Southern California Bight, in the northern part of the Channel, and
at times in the inner Santa Maria Basin is due to the setup and increase in the poleward alongshore
pressure gradient. The setup of the alongshore pressure gradient is due to the markedly lower wind stress
and the accompanying increase in the surface pressure (due to rising temperatures) in the Southern
California Bight compared to waters offshore Pt. Conception. The
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Figure 4.5-3. Santa Barbara Channel Santa Maria Basin Circulation Study Moored and Meteorological Instrument Locations
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alongshore pressure gradient is fully established by early summer and remains strong until early fall,
when it declines as both the equatorward wind stress off Pt. Conception and gradients in the wind stress
field between Pt. Conception and the lower Southern California Bight weaken. The reversal of flow in the
eastern Channel entrance from equatorward in the spring to poleward the rest of the year as well as the
poleward flow in the northern Channel shelf appears to be related to the strengthening of the alongshore
surface pressure gradient. Fluctuations (reversals) in these seasonal trends can last for periods up to a
week.

The currents measured at SMOF in the southwestern corner of the Channel respond to the up-welling-
favorable wind stress fluctuations year round, whereas the correlation between wind stress and the
currents in the northern segment of the western Channel entrance (SMOF) lasts only during the late
winter and spring. During the late winter and spring the flow is typically equatorward all along the
western entrance in a manner consistent of other observations subject to upwelling. In late May and
throughout the remainder of the year there is very little correlation of the currents in the northwestern
corner of the channel and the windstress as measured at NDBC Buoy.

Along shelf currents in the northern Channel shelf are typically westbound and in opposition to (anti-
correlated with) the currents on the southern shelf. The persistently year-round eastbound flow along the
northern coastline of the islands is primarily due to wind stress, and except for late winter to early spring,
is weaker than the westbound jet flowing on the northern shelf. The wind stress at GOOF is 1/2 to 1/3 that
at NDBC 54 at the western Channel entrance. This cross-basin shear between along shelf currents sets up
a cyclonic circulation in the western half of the Channel. It intensifies to its maximum in the summer and
early fall, weakens in late fall and early winter, and is weakest (to near non-existence at times) in the
winter and early spring. Measurements at SMIN-SMOF, ROIN-ROOF, and GOIN-GOOF indicate
recurring anti-correlated fluctuations in the along shelf flow on the opposing shelves that last on the order
of weeks during the summer and early fall, becoming shorter in duration as the cross basin shear
decreases as the winter season approaches, to non-existence in the late winter and early spring.

4.5.4.3 Seasonal Variation of Monthly Means

Winds. Wind stress amplitudes decrease in magnitude from the western Santa Barbara Channel entrance
toward the east all along the Channel. They are smallest along the northern Santa Barbara Channel
coastline and its adjacent shelf and in the Southern California Bight due to sheltering from the coastal
mountain range. The maximum wind stress occurs in the summer at the western Santa Barbara Channel
entrance, south of Pt. Conception at NDBC Buoy 54. In the eastern Santa Barbara Channel and in the
Southern California Bight, wind stress is strongest in the spring. Minimum monthly means occur
everywhere in February. The slight displacement to the north of the North Pacific high during the summer
months causes a tremendous difference in the wind stress gradient near Pt. Conception. They become
stronger over a shorter distance. In spring the wind speeds are twice as strong at the western entrance than
they are in the central Channel, whereas in the summer this difference is doubled (Dorman 2000, Harms
and Winant 1998, Dorman and Winant 1995, as cited in MMS, 2001).

Currents. As stated above the currents in the Santa Barbara Channel are a superposition of cyclonic flow
in its interior superimposed on the larger-scale flow (central California coast to the Southern California
Bight). Monthly averaged currents on the southern Channel shelf are eastward year-round: they reach a
maximum in the spring when the large-scale flow is equatorward, and a minimum in the late fall and
winter when the large-scale flow is poleward. Currents on the northern shelf of the Channel are westward
throughout the year with maximum westward velocities occurring during the summer and early fall.
Currents on the southern and northern shelves at the western entrance behave differently than the rest of
the Santa Barbara Channel due to wind stress. Just north of San Miguel the currents are directed southeast
year-round rather than east like the rest of the southern Santa Barbara Channel in response to windstress
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at that location. In spring, just south of Pt. Conception on the northern Santa Barbara Channel shelf, the
flow turns southwest to south in response to upwelling-favorable wind stress at that location. In the
summer, and throughout the rest of the year, the mean flow at that location is westward in response to the
alongshore pressure gradient set up along the coastal shelf. The flow at the eastern Santa Barbara Channel
entrance is southeast out of the Santa Barbara Channel during the spring, and is northwest (poleward) the
remainder of the year. Anticorrelated events between the Santa Barbara Channel shelves occur only when
the flow at the eastern Santa Barbara Channel entrance is poleward into the Santa Barbara Channel.

Currents at depth in the western and eastern portions of the Santa Barbara Channel along its central axis
were measured at NDBC Buoys 54 and 53 respectively at downward looking APCD bins between 24
meters and 328 meters. In the early spring, vertical profiles directed eastward at both locations are
strongly sheered in the top 100 meters with maximum velocities at the surface. Minimum velocities occur
at mid-depth. From late spring to winter similarities between the two profiles disappear. In the western
central Santa Barbara Channel the maximum currents remain at the surface, but the vertical shear is
sharply reduced. The major portion of the profile, including the surface currents, rotate clockwise towards
the west as the year progresses. In the eastern central channel, the flow is stronger than in the west with its
vertical profile directed westward with maximum currents at approximately 140 meters in late spring to
early fall, shifting to the surface in mid to late fall. Unlike the flows at depth in the western and eastern
central basin, the 100m flow at the Santa Barbara Channel eastern entrance does not change direction
seasonally but remains poleward throughout the year.

Surface Water Temperature. The coldest temperatures are found along the central California coastline
near Pt. Arguello in the spring due to the persistent upwelling of cold nutrient rich water to the surface
caused by strong equatorward winds in that region. The warmest waters are found in the Southern
California Bight in the summer due to the wind sheltering by the coastline mountain ranges and local
solar heating cycles.

Inside the Santa Barbara Channel the temperatures typically increase from the southwest corner to the
northeast. The temperature gradient between these two regions varies due to the seasonal variation of the
balance between the two oceanic circulation forcing mechanisms: the upwelling favorable winds along
the central California coastline and the poleward alongshore pressure gradient caused by temperature
driven surface pressure increases in the Southern California Bight. In the spring when the upwelling
favorable wind forcing is dominant, cold water is upwelled at Pts. Arguello and Conception and cold
water spreads eastward into the Santa Barbara Channel with the coldest water appearing along the
southern Santa Barbara Channel shelf. In the late spring and summer the alongshore pressure gradient
builds up, the currents at the eastern Santa Barbara Channel entrance (ANMI) reverse to the poleward
direction and warmer Southern California Bight water is introduced along the northern shelf of the Santa
Barbara Channel continuing to Pt. Conception. Temperature gradients between the colder waters at the
southwest region of the Santa Barbara Channel and the warmer waters in the Santa Barbara Channel’s
northeast region are at a maximum during the summer (June to September). In mid-fall temperature
gradients decrease as warmer Bight water replaces the cold waters offshore Pts. Conception and Arguello
and the southern central California coast. Temperature gradients decrease further as Santa Barbara
Channel surface water temperatures decline to their winter values.

Surface Pressure Field. Surface pressure (SSP) at various stations is directly related to bottom and
baroclinic pressures, the latter of which is derived from temperature measurements (Harms and Winant;
1994, as cited in MMS, 2001). Minimum surface pressure occurs everywhere in April, while maximum
surface pressures occur in the late summer and early fall. Surface pressure decreases to its minimum in
the spring with the onset of equatorward wind stress. In late spring the surface pressure begins to steadily
increase until fall despite the fact that the upwelling favorable winds continue to blow strong off Pt.
Conception throughout the summer. Part of this increase is due to bottom pressure which increases
uniformly to approximately the same values everywhere. Baroclinic pressure, on the other hand, is always
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at higher values in the Southern California Bight than offshore the central California coast and increases
at a faster rate in the Southern California Bight than in the Santa Maria Basin. The increase in baroclinic
pressure begins and reaches its annual maximum at the southernmost station, BARB, one month before
the northernmost station, PAIN. It is these differences between these two regions in the rate and degree of
increase in baroclinic pressure, which is temperature driven, that causes the poleward along-shore
pressure gradient in the region. The maximum poleward surface pressure gradient occurs in August
during a period of strong wind stress gradient between the western and eastern Santa Barbara Channel
regions.

4.5.4.4 Balance Of Alongshore Wind Stress and Pressure Gradients in Effecting
the Circulation

The alongshore momentum balance between up-welling-favorable wind stress and the alongshore pres-
sure gradient at any particular location in the Santa Barbara Channel largely determines the surface
currents at that location. The relative importance of these two major forcing mechanisms can be
determined at any particular location in the Santa Barbara Channel by evaluating the momentum equation
which balances the alongshelf acceleration term with the alongshelf pressure gradient term and the local
wind stress term.

Analysis of time series of both forcing mechanisms indicate that upwelling-favorable wind stress and the
alongshore pressure gradient:

e  Oppose each other year-round going equatorward and poleward respectively,
e  Are seasonal, and that they are both strongest in the summer and fall and weakest in winter,
e In summer and fall are dominated by fluctuations of time scales longer than 10 days,

e Are strongly anticorrelated with each other with the alongshore pressure gradient lagging the upwelling
favorable wind stress by one day.

This last bullet strongly suggests that the alongshore pressure gradient is a response to this mesoscale
upwelling favorable wind stress forcing. Observations strongly indicate that for both larger and smaller
than Santa Barbara Channel length scales, spatial variation in the upwelling favorable wind stress is
responsible for establishing the poleward alongshore pressure gradient.

The simple momentum balance equation above can be used to determine the degree of dominance of one
forcing agent over another in eliciting alongshore flow in three major regions of the Santa Barbara
Channel: the southern shelf, the northern shelf, and the eastern entrance.

The southern shelf of the Santa Barbara Channel is exposed to the upwelling favorable winds off the
central California coast where the surface wind stress is 2 to 3 times smaller just north of Santa Cruz
island (GOOF) than that at the western entrance (NDBC Buoy 54). This amount of wind stress however,
is much greater than anywhere along the northern Santa Barbara Channel shelf. Not surprisingly, the
acceleration term is strongly correlated with the wind stress term, and has negligible correlation with the
opposing (to wind stress), but much smaller, alongshore pressure gradient term calculated for this area.
Fluctuations of correlated wind stress and acceleration terms are on the order of days.

In the vicinity of GOIN on the northern shelf of the Santa Barbara Channel the wind stress is weak to
negligible and the currents flow westward year round. The largest calculated term in the right hand side in
the momentum equation is the alongshore pressure gradient which is characterized by low frequency
fluctuations on the order of a month. The second largest calculated term is the local acceleration term,
which is characterized by higher frequency fluctuations on the order of days. These two forcing terms are
highly correlated with the respective low and high fluctuations in current flow at this location. There is no
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correlation between the surface stress (the smallest term in the equation) and the currents. Together the
alongshore pressure gradient and acceleration terms exclusively predict the current flow at GOIN.

The current flow at the eastern Santa Barbara Channel entrance (ANMI) is polarized in the alongshelf
direction. In the spring the current flow is equatorward out of the Santa Barbara Channel, and the rest of
the year the flow is poleward into the Santa Barbara Channel. Superimposed on this seasonal pattern are
fluctuations lasting on the order of days to weeks that are strong enough at times to reverse the flow.
These higher frequency fluctuations occur many times throughout the year. The annual mean surface
flow, however, is poleward into the Santa Barbara Channel.

The surface wind stress at the eastern entrance of the Santa Barbara Channel is weaker than it is at GOOF
on the southern shelf, but stronger than what occurs on the northern shelf. All terms on the right hand side
of the momentum equation are similar in magnitude. The surface stress and the alongshore pressure
gradient are significantly anticorrelated when both exhibit low frequency fluctuations on the order of
weeks to months. Surface stress also exhibits higher frequency fluctuations on the order of days as dose
the local acceleration term. The correlation between calculated and observed currents at ANMI is strong
when both the surface stress and the alongshore pressure gradient is taken into account. This suggests
that, unlike the northern and southern Santa Barbara Channel shelves, both alongshore pressure gradient
and wind stress play an important role in determining the flow at the eastern Santa Barbara Channel
entrance. See Figure 4.5-3 for the location of the instruments discussed above.

4.5.4.5 Characteristic Synoptic Patterns of the Circulation

The different patterns of current flow in the Santa Barbara Channel-Santa Maria Basin are largely
determined by the upwelling favorable wind stress (and its gradients) and the opposing alongshore surface
pressure gradient. As cited in MMS, 2001, Hendershott and Winant, 1996, Harms 1996, and Harms and
Winant 1998 through much collaborative effort, subjectively deduced six flow regimes characteristic of
the Santa Barbara Channel-Santa Maria Basin area from inspecting synoptic displays of daily averages of
near-surface current, wind, temperature, and pressure observations. The flow regimes are called
Upwelling, Cyclonic, Relaxation, Propagating Cyclones, Flood East, and Flood West and are illustrated
in Figure 4.5-4. These regimes were later objectively verified by subjecting the 5 and 45 meter current
observations to empirical orthogonal function (EOF) analysis. Three (two) EOF modes described 50
percent (53 percent) of the 5-meter (45-meter) current fluctuations, which when combined with their
respective mean current fields depict spatial current patterns similar to the six flow regimes determined by
more subjective means. The EOF analyses of the 5 meters current observations also indicated that from
late spring through the fall there is a repeating sequence of four flow states: Upwelling-Cyclonic-
Relaxation-quiescent period that cycles approximately every 16 days. A brief summary of the six flow
regimes is given below.
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Source: MMS DEIS on Delineation Drilling Activities in Federal Waters Offshore Santa Barbara County, CA., 2001 (Figure 4.4-11)

Figure 4.5-4. Synoptic views of the circulation in the Santa Barbara Channel: (a) Upwelling, (b) Relaxation, (c) Cyclonic,
(d) Propagating Cyclones, (e) Flood East, and (f) Flood West.
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When the northwest upwelling-favorable winds are strong off the central California coast and the
poleward alongshore pressure gradient is weak, the flow everywhere except possibly in the northeast
corner of the Santa Barbara Channel is south to southeastward (including the flow at the eastern Santa
Barbara Channel entrance). This flow regime is called Upwelling, and is characteristic of what we see in
the early spring.

When the northwest upwelling-favorable winds are strong, but we now have a strong poleward
alongshore pressure gradient established, we have poleward flow into the eastern entrance of the Santa
Barbara Channel, strong westbound currents over the northern Santa Barbara Channel shelf, strong
eastbound flow over the southern Santa Barbara Channel shelf. There is strong cross basin shear in this
case and this flow condition is called Cyclonic. The Cyclonic flow regime is found to occur most
frequently in the late spring through the summer.

When the poleward alongshore pressure gradient is still strong, but the upwelling favorable winds have
significantly weakened (relaxed) we have strong poleward flow into the eastern Santa Barbara Channel
entrance, strong westerly flow along the northern Santa Barbara Channel shelf, strong westerly flow at the
northwest Santa Barbara Channel corner (SMIN), and poleward flow along the central California coast
(usually as far offshore as PAIN). The flow along the southern Santa Barbara Channel shelf is weak, but
continues to be eastward. The Relaxation flow regime occurs most prominently in the early fall to early
winter.

There are times when the alongshore pressure gradient and the wind stress are acting in the same
direction, or one of these forcing agents simply does not exist, and we get either a Flood East or Flood
West where the flow everywhere in the Santa Barbara Channel flows in either one of these directions.
These two flow regimes do not last very long, are not particularly strong flows, and typically occur in the
winter.

During a time when the shear between the alongshelf flows on the northern and southern shelves is strong
and we have:

e Significant anti-correlation between the currents at stations along the same longitudinal transect within the
Santa Barbara Channel,

e The signal at current stations at both shelves lead their western neighbor by a lag time of 4 to 5 days, and

e The current fluctuations on the southern shelf lead current fluctuations on the northern shelf, we get smaller-
than Santa Barbara Channel scale cyclones that originate in the eastern Santa Barbara Channel and propagate
westward.

When this occurs we have what is known as a Propagating Cyclone flow regime. Table 4.5-1 summarizes
these flow regimes along with a description of the relative strengths of their forcing agents.

4.54.6 AVHRR Satellite Imagery and Free Floating Surface Drifter Data

AVHRR satellite imagery and free floating surface drifter deployments give information about the
synoptic surface currents, synoptic surface temperatures, and general movement of water masses for not
only the Santa Barbara Channel-Santa Maria Basin area and the SCB, but the entire California coastal
area. Daily AVHRR satellite images of the Santa Barbara Channel-Santa Maria Basin area and
surrounding area can be found on the MMS/Scripps website: www-ccs.ucsd.edu/oilspill/. Black and white
and color images depicting the meso-scale, and some finer scale, oceanographic processes occurring on a
particular day of interest can be found. Water masses from different sources have different salinity and
temperatures, and they leave their temperature signatures on the ocean surface.
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Table 4.5-1 Relation between the current patterns and the forcing terms.

Current Pattern ~ Upwelling Relaxation Cyclonic No Flow Flood East Flood West
weak strong Weak strong Strong
Wind Stress strong upwelling upwelling upwelling upwelling upwelling downwelling
favorable favorable favorable favorable favorable favorable

strong gradients  weak gradients  strong gradients  weak gradients  weak gradients

weak poleward  strong poleward strong poleward weak poleward ~ equatorward ~ weak gradients

alongshelf alongshelf alongshelf alongshelf alongshelf poleward
Surface Pressure gradient gradient gradient gradient gradient alongshelf
gradient
onshore offshore *no no onshore offshore
cross-shelf cross-shelf cross-shelf cross-shelf cross-shelf cross-shelf
gradient gradient gradient gradient gradient gradient

*Due to the absence of a pressure gauge in the center of the Santa Barbara Channel, the measurements do not resolve the cross-
shelf distribution of the surface pressure when the Cyclonic flow regime prevails. During Cyclonic flow events we expect surface
pressure to be low in the center of the Santa Barbara Channel and higher over the shelves.

Consequently, their location and general movement can be tracked by AVHRR satellite imagery. This
information supplied a visual ground-truth to what other observations were indicating to Scripps
scientists. “A typical image of the Santa Barbara Channel-Santa Maria Basin area includes upwelling of
water along the southern central California coastline and the southwestern corner of the Santa Barbara
Channel (deep blue), warmer water entering the eastern Santa Barbara Channel entrance and moving
westward along the northern Santa Barbara Channel coast to Pt. Conception (yellow to deep orange), and
a temperature gradient between these two water masses in the central portion of the Santa Barbara
Channel (yellowish-green)” (Browne 2001, as cited in MMS, 2001).

Free-floating drifters designed to follow the top meter in the water column were constructed and deployed
in support of the Santa Barbara Channel-Santa Maria Basin Circulation Study. Twenty-nine drifter
deployments either from 12 or 24 locations in the Santa Barbara Channel and Santa Maria Basin were
conducted from 1993 to 1999 in a manner that would allow a reasonable sampling over the four seasons.
Three major flow regimes are easily defined by these drifter data: Upwelling, Convergent, and
Relaxation. Dever (2000, as cited in MMS, 2001) renames the Cyclonic flow regime as “Convergent.”
This was done because remnants of the western Santa Barbara Channel cyclone exist during many of the
flows and the word “convergence” more aptly defines the resulting condition of an equally strong
poleward alongshore pressure gradient and an upwelling-favorable wind stress existing simultaneously in
the Santa Barbara Channel.

4.5.4.7 Applications of Santa Barbara Channel-Santa Maria Basin
Oceanographic Research: Determining the Synoptic Flow State for the
Santa Barbara Channel-Santa Maria Basin From Real-Time Data
Presented on the MMS/Scripps Website

The Santa Barbara Channel-Santa Maria Basin Circulation study, with its comprehensive field program
and rigorous analysis and modeling effort, adequately fulfills the research requirements necessary to
allow a small array of moored instruments, strategically located, to effectively monitor the oceanographic
conditions in the Santa Barbara Channel-Santa Maria Basin area in near real-time. Through a new
cooperative agreement between the MMS and Scripps and an interagency agreement with NOAA, a
monitoring array for the Santa Barbara Channel-Santa Maria Basin area was deployed in the fall of 1999
and will be in place until early 2005. It consists of four current and temperature observation moorings
reporting surface currents in near real-time, three NDBC Buoy stations reporting near surface winds in
near real-time, daily satellite imagery, and a cache of drifters ready for deployment to observe special
oceanographic phenomena upon short notice of their occurrence. The near real-time observations can be
found both in data stream and in graphical format at the MMS/Scripps website: www-
ccs.ucsd.edu/oilspill/.
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At any time, a trained user can determine the particular flow regime, and get a fair idea of its intensity, by
looking at the near real-time wind and current data reported on the MMS/Scripps website. This
information can be used for marine biological research as well as studying the physics of the ocean. It can
also be used in time of crisis, such as an oil spill event, whether it be from a tanker in the area or from an
offshore platform or pipeline. In the particular event of an oil spill, this information can be used to
determine oil spill trajectory by subjective calculation or by inputting the near real-time current and wind
data directly into an oil spill trajectory model. However we do this, there is certain information that a
person attempting to predict oil spill trajectory in the Santa Barbara Channel-Santa Maria Basin area must
know to be successful. They must know the fundamental causes and spatial variation of the Upwelling,
Convergent, and Relaxation flow regimes that are characteristic to the Santa Maria Basin-Santa Barbara
Channel area, and how to read the near real-time current and wind data to determine what particular flow
regime is occurring at the advent of an oil spill crisis.

“When faced with an actual oil spill, or oil spill alert, the trained oceanographic forecaster will then use
(1) the basic knowledge learned from the Santa Barbara Channel-Santa Maria Basin Circulation Study,
(2) real-time oceanographic and meteorological data obtained from monitoring stations, (3) the latest
satellite imagery of the area, (4) knowledge of drifter trajectory statistics, (5) results from the latest
numerical circulation and oil-spill trajectory model runs, and (6) personal ability to synthesize the results
of these analyses and background knowledge into accurate estimates of surface trajectories of water/
pollutant particles” (Browne 1994, as cited in MMS, 2001).

Three Primary Synoptic Flow Regimes Used In Real-Time Applications. Dr. Ed Dever of Scripps
(Dever, 2000, as cited in MMS, 2001) describes these three flow regimes in a bit more detail than what
was provided in the description of the characteristic synoptic flow regimes above. He also provides rules
of thumb, based on strong statistics, on how to read the near real-time current and wind data provided on
the MMS/Scripps website.

“The synoptic flow states described below are a compact way of describing certain commonly observed
features of the large-scale circulation in the Santa Barbara Channel-Santa Maria Basin region. Though
they are subjectively defined, statistical descriptions of the near-surface circulation demonstrate similar
spatial structures.

These descriptions are intended to be used with information available from the MMS oil spill response
page (http://www-ccs.ucsd.edu/oilspill/) maintained by the Center for Coastal Studies, Scripps Institution
of Oceanography. Each synoptic flow state is described in terms of its diagnostic features in the observed
surface currents off Purisima Pt., Pt. Conception, San Miguel Island, and the eastern entrance to the Santa
Barbara Channel. Ancillary information such as regional winds and satellite sea surface temperature
imagery are also described as a function of synoptic flow state.

It is important to remember the synoptic flow states are merely a conceptual model. They can be
unambiguously identified about 60 percent of the time. Small-scale features, transitions between different
synoptic states and uncommon patterns can make it difficult to identify the observed flow with a single
synoptic state. Therefore, variations on the basic synoptic states will also be described.

Upwelling: The upwelling state gets its name from upwelling of cold (approximately 11° C) subsurface
waters near Pt. Conception which often occur during it. The upwelling state occurs primarily in spring,
though it has also been observed in other seasons. In terms of the conceptual models of the momentum
balance, it occurs when strong (10 m/s or more) persistent (several days or more) upwelling favorable
(equatorward, i.e., from the northwest) winds overwhelm any poleward along-shelf pressure gradient.

The most characteristic feature of the resulting flow field is southward flow at the western entrance to the
Santa Barbara Channel which continues eastward from San Miguel to Santa Cruz and out the eastern
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Santa Barbara Channel entrance. However, even during upwelling the flow can be weakly (10 cm/s)
westward on the mainland coast of the Santa Barbara Channel. While there can be a cyclonic
(counterclockwise) recirculation in the western channel during upwelling, the southern limb of the
circulation is almost always stronger than the northern limb. Weaker velocities tend to occur in the
eastern Santa Barbara Channel over the broad shelf between Port Hueneme and Santa Barbara and in the
Santa Maria Basin within 5 km of the coast. Within the Santa Maria Basin the strongest (20 cm/s)
velocities are observed over the 100-meter isobath between Purisima Pt. and Pt. Arguello. Very weak
(<10 cm/s) velocities are often observed within 5 km of the shore in San Luis Obispo Bay and between
Pt. Sal and Purisima Pt. During upwelling, velocity fluctuations (relative to the mean upwelling state) are
strongest southwest of Pt. Conception. This may be an expression of the tendency for an upwelling jet to
fluctuate in direction and speed during upwelling. The weakest fluctuations are found over the northeast
Santa Barbara Channel shelf between Santa Barbara and Ventura as well as the above-mentioned
nearshore regions (within 5 km) of the Santa Maria Basin.

Convergent: The convergent state gets its name from the convergence of southward flow west of Pt.
Arguello with westward flow south of Pt. Conception. The convergent state occurs primarily in summer,
though it has also been observed in other seasons. In terms of the conceptual models of the momentum
balance, it tends to occur when upwelling favorable winds and a strong poleward along-shelf pressure
gradient exist.

The most characteristic feature of the resulting flow field is a strong (with velocities often 40 cm/s or
more — velocities of 70 cm/s are not unheard of) cyclonic recirculation in the western Santa Barbara
Channel with about equal strength in the northern and southern limbs of the recirculation. While
northwestward flow at the eastern entrance to the Santa Barbara Channel often occurs during the
convergent state, northeastward flow across the eastern entrance to the Santa Barbara Channel can also
occur. The convergent synoptic state averages are accompanied by southward flow in the Santa Maria
Basin near the shore and off-shelf flow further away from the coast. The combination of westward flow at
the northeast Santa Barbara Channel entrance and southward flow along the Santa Maria Basin coast is
associated with convergence and offshore flow southwest of Pt. Conception. Relative to the upwelling
state, stronger velocities are observed in the western Santa Barbara Channel and in most of the Santa
Maria Basin. The highest velocity fluctuations are observed at the western entrance to the Santa Barbara
Channel. The lowest velocity fluctuations are again found between Santa Barbara and Ventura and in San
Luis Obispo Bay.

Relaxation: The relaxation state gets its name from the fact that it generally occurs when winds off Pt.
Conception “relax” from their usual equatorward (from the northwest) direction. The relaxation state
occurs primarily in fall and early winter. In terms of the conceptual models of the momentum balance, it
occurs when poleward along-shelf pressure gradients overwhelm upwelling favorable or weak winds.

The most characteristic feature of the resulting flow field is a strong westward flow (50 cm/s or more)
through the Santa Barbara Channel and into the Santa Maria Basin. Flow in the Santa Maria Basin is
strongest along the mainland coast. Cyclonic recirculation in the western Santa Barbara Channel is often
present, but with a northern limb strengthened with respect to the southern limb. Poleward flow continues
out the western entrance to the Santa Barbara Channel into the Santa Maria Basin. Within the Santa Maria
Basin the strongest poleward averages are found offshore of the 100-meter isobath where there is
generally an offshore in addition to a poleward component of flow. Closer to shore in the Santa Maria
Basin averages are weaker and in some nearshore locations, southward.

The highest velocity fluctuations occur west of Pt. Conception in the region where the westward flow
from the Santa Barbara Channel is turning poleward into the Santa Maria Basin. There is a secondary
maximum in the western Santa Barbara Channel where recirculating cyclonic flow rejoins the westward
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flow along the mainland coast. The lowest velocity fluctuations are again found between Santa Barbara
and Ventura and in San Luis Obispo Bay” (Dever, 2000, as cited in MMS, 2001).

Real-Time Data Criteria Used To Determine Synoptic Flow State

A trained user can easily obtain surface current data from three to four moorings, winds from NDBC
Buoy 46054 and others in the area, and at times AVHRR satellite imagery, which, when combined with
the knowledge from the greater field program, will indicate which of the three major synoptic flow
regime states is occurring that very hour (Browne 1994, as cited in MMS, 2001). The criteria that indicate
which flow regime is actually occurring are summarized below by Dever 2000, as cited in MMS, 2001.

Upwelling Criteria

Surface Currents: Upwelling occurs when (subtidal) flow in the Santa Maria Basin (PAIN) is southward
and flow at the eastern entrance to the Santa Barbara Channel (ANMI) is southeastward.

Winds: During upwelling, the wind field tends to show strong velocities (averaging above 8 m/s) from
the northwest, south of Pt. Conception at NDBC 46054. Within the Santa Maria Basin winds are
generally onshore and equatorward (from the northwest). Within the eastern Santa Barbara Channel winds
can be relatively weak.

Satellite Imagery: When available, satellite sea surface temperature images often show cold water (11°
to 12° C) between Pt. Arguello and Pt. Conception. Cooler water can be seen spreading southwards from
Pt. Conception past San Miguel Island and eastwards from San Miguel towards the eastern entrance to the
Santa Barbara Channel.

Convergence Criteria

Surface Currents: Convergence occurs when (subtidal) flow in the Santa Maria Basin is southward, flow
at the eastern entrance to the Santa Barbara Channel is northwestward, and flow at Pt. Conception
(SMIN) is westward.

Winds: In the convergent state, the wind field can resemble the upwelling wind field although this is not
diagnostic in the sense that weak winds can sometimes accompany the convergent state. The average
winds at NDBC 46054 during convergence are nearly equal to those observed in upwelling, above 7 m/s
from the northwest.

Satellite Imagery: In the convergent state, satellite sea surface temperature images often show warm
water (17° to 20° C) extending from the eastern Santa Barbara Channel north and westwards along the
mainland coast. South of Pt. Conception, this warm water turns south and in exceptionally clear images a
counterclockwise recirculation of warm water can often be discerned. Cold upwelled waters are still
present between Pt. Conception and Pt. Arguello, often with tongues of cold water reaching westwards or
southwestwards.

Relaxation Criteria

Surface Currents. Relaxation occurs when (subtidal) flow in the Santa Maria Basin is northward, flow
at the eastern entrance to the Santa Barbara Channel is northwestward, and flow at Pt. Conception
(SMIN) is westward.

Winds. Winds during a relaxation event tend to be weak equatorward (i.e., from the northwest) or
poleward (from the southeast) at NDBC 46054 at the western entrance to the Santa Barbara Channel. The
average winds at NDBC 46054 during relaxation are under 4 m/s (from the northwest).
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Satellite Imagery. Satellite sea surface temperature images during relaxation will often show warm
water (17° to 20° C) extending from Pt. Conception northwestwards into the Santa Maria Basin” (Dever,
2000, as cited in MMS, 2001).

Monthly, Seasonal, and Annual Frequency of Occurrence of Synoptic Flow Regimes

Studies indicate a seasonal preference of occurrence for the synoptic flow regimes: upwelling occurs
primarily in Feb-June, convergence throughout the year (except April), and relaxation from September
through January” (Dever, 2000, as cited in MMS, 2001). “By looking at the number of days of occurrence
for each flow regime in each month, as is detailed in the last four columns of the table, we can determine
the annual percentage of occurrence of each flow regime by dividing the annual totals of days for each
flow regime by the total number of days of observations, 1804 days, which is approximately 5 years of
data. From this relatively strong data set we see that the:

e Upwelling Synoptic Flow Regime occurs 35.0 percent of the year,
e Convergent Synoptic Flow Regime occurs 31.2 percent of the year,
e Relaxation Synoptic Flow Regime occurs 27.0 percent of the year, and

e Transitional or “other” flows occur 6.8 percent of the year.

Understanding the monthly, seasonal, and annual frequency of these flow regimes helps to read the real-
time monitoring data from the MMS/Scripps website in proper context” (Browne, 2001, as cited in MMS,
2001).

4.5.5 Wave Climate of the Southern California Bight

As cited in MMS, 2001, discussion of the wave climate of the Southern California Bight is exclusively
taken from Hickey 1993 and USDI, MMS 1991. Local wind driven waves and long period swell formed
by distant tropical storms dominate the wave environment in the Southern California Bight. The Southern
California Bight’s offshore islands and ridges serve as a shelter for the coast from the effects of deep
ocean gravity waves. Much of that energy is dissipated in island surf zones or reflected back offshore.

The restricted fetches within the Southern California Bight allow only the development of locally wind
driven waves with relatively small amplitudes, short periods, and short wavelengths. Also, because the
important winds are the sea breezes, the duration is normally less than 10 hours. It is only when gale
winds blow from the west at 17 m/sec (38 mph) or more that high waves are formed in the local region
and travel over the shelf. These are most common in the San Pedro Channel where waves as high as 7.6
meters (24.9 feet) have been encountered.

The sheltering effect of the Northern and Southern Channel Islands is dramatically illustrated in data
collected at Begg Rock (located north of San Nicolas Island) and Sunset Beach (located just south of
Palos Verdes) wave monitoring sites. Spectral amplitudes are an order of magnitude smaller at Sunset
Beach than they are at Begg Rock.

The dominant swell period at Begg Rock varies from 14 to 18 seconds in winter to 5 to 10 seconds in
summer. Long period swell can be generated from the north, west, or south, but most long period winter
swell is generated by North Pacific storms. The summer wave spectra at Sunset Beach are dominated by
16- to 18-second period swell coming from the southern hemisphere. Begg Rock is sheltered from swell
coming from the south.

Wave spectra during a major winter storm period are an order of magnitude greater than that of waves
occurring during a typical winter period. Severe waves such as these are usually generated from storms
that develop between Hawaii and the Pacific coast. The dominant wave period is about 16 seconds. The
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amplitudes of these waves are significantly reduced at the coast. Typically, waves impinging on the
Southern California Bight coastline generate a net southeastward alongshore drift in the coastal surf zone.
This alongshore drift is responsible for much of the sediment movement along the coast.

The coastal area between Point Conception and Ventura is the most protected from swell. Except at Pt.
Conception itself, swell cannot reach the area without considerable reduction by the Channel Islands or
extreme refraction over the mainland shelf. From Ventura to Pt. Hueneme, swell cannot reach the area
without considerable reduction by the Channel Islands or extreme refraction over the mainland shelf.
From Ventura to Pt. Hueneme, swell approaching from the west arrives unchanged and has sometimes
caused substantial destruction along the shore. From Long Beach to Newport significant swells arrive
from the west and south. From Newport to Oceanside, only swell from the south arrives unchanged. The
coast near San Diego is the most exposed, especially to swell from the south, which arrives without
significant modification. Following are wave types in the study area:

e Swell from the north boundary of the Pacific High. This occurs when the high elongates and migrates to the
south, most commonly in winter. Because of lower wind velocities swell from this source is moderate.

e Swell from Hawaiian lows. The source of these swells is the low pressure centers developing in the expanse of
the Pacific Ocean north of Hawaii. These develop most commonly in the spring and the height of this swell is
normally moderate, usually less than 2.5 meters (8.2 feet).

e Swell from storms in the Southern Hemisphere. This swell is probably present about two-thirds of the time
but is so low that is masked by swell from other areas. The effect is greatest in summer when storms in the
Southern Hemisphere are most intense and follow tracks which are further to the north.

e Swell from tropical hurricanes. Very rarely, tropical storms which develop off the coast of Costa Rica may
reach the waters off southern California and cause extensive damage. These storms usually dissipate long before
that, but swell may arrive from the areas where the storms develop. It is estimated that heavy swell from this
source may reach the southern California every four to five years, although more frequent occurrence is
possible.

e  Waves and swell from local cold front passages. These waves are characterized by their choppiness and are
always accompanied by strong winds. Since the swells are generated in nearby surrounding areas, the sheltering
effects of points, headlands, and islands is considerably reduced.

e Tsunamis. The highest water levels along the California coast are produced by tsunamis: long gravity waves
which are generally produced by intense submarine earthquakes. Tsunamis occur very infrequently and the
damage is usually not extensive to properly designed structures. Hazards from tsunamis include a variation in
water level from 1.5 to about 4.5 meters (4.5 to 13.5 feet) and possible high current velocities in shallow or
restricted waters” (USDI, 1991, as cited in MMS, 2001).

e Tides. The tides are mixed with a semi-diurnal constituent being more dominant than the diurnal constituent.
The time between successive highs or lows vary between 10 and 14 hours. The barotropic tidal wave advances
towards the southern California coastline from the southeast along the coastline reaching Pt. Conception Y hour
after it arrived at San Diego.

Both cross-shelf and along-shelf tidal current velocities within the Southern California Bight (including
the Santa Barbara Channel) are on the order of 10 cm/sec. Cross-shelf tidal currents are predominantly
baroclinic (depth and density dependent) whereas along-shelf tidal currents tend to be more barotropic
(depth dependent only). Maximum velocities along the vertical profile of these currents tend to be at the
surface and bottom boundary layers. Tidal currents are larger in the upper 100m over the shelf edges,
slopes and open basins (15to 20 cm/sec) than they are over the shelf. Tidal currents in the island
passages of the Santa Barbara Channel tend to exhibit velocities four times greater, reaching 50 cm/sec
during strong ebbs.
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4.6 Water Quality
4.6.1 Regulatory Setting

In 1972, Congress passed the Federal Water Pollution Control Act, which was reauthorized in 1977,
1981, 1987, and 2000 as the Clean Water Act (Pew Oceans Commission (POC), 2001, as cited in MMS,
2001). The goal of the law was to eliminate pollution in the nation’s waters by imposing uniform
standards on all municipal and industrial wastewater sources based on the best available technology.
Facilities discharging wastes at discernable, or point, sources, were required to obtain permits from the
U.S. Environmental Protection Agency (EPA) in the form of National Pollutant Discharge Elimination
System (NPDES) permits. Overall, the NPDES program has resulted in dramatic reductions in the amount
of pollutants entering U.S. waters, including coastal waters (POC, 2001, as cited in MMS, 2001). The
Southern California Bight (SCB), in particular, has seen great reductions in pollutants over the past 25
years, including 50 percent for suspended solids, 90 percent of combined trace metals, and more than 99
percent for chlorinated hydrocarbons. Measurements of sediments, fish and marine mammals all show
decreasing contamination. This has occurred despite great increases in population and volumes of dis-
charged wastewater (Schiff et al., 2000, as cited in MMS, 2001). This reduction as accomplished through
source control, pretreatment of industrial wastes, reclamation and treatment plant upgrades.

In August, 1999, a California Coastal Commission letter to the MMS raised seven issues of concern.
Among these was a question regarding changes in water quality regulations and anticipated further
changes in these regulations. The following discussion addresses this concern.

While offshore oil and gas exploration and development do contribute to the pollution of the ocean,
effluent parameters are limited according to the limitations of the appropriate NPDES permit issued by
the EPA, Region 9'. On September 22, 2004, EPA Region 9 issued a new General permit for Offshore oil
and gas facilities in the Pacific OCS Region. This new General permit became effective on December 1,
2004. The new General permit regulates 22 discharges. For produced water discharges, the new permit
requires each permittee to sample its discharges for purposes of determining whether a reasonable
potential exists to exceed the California Ocean Plan criteria (SWRCB, 2001) or EPA's Clean Water Act
Section 304 (a) criteria. After EPA reviews the results of the study, EPA would modify the permit to
include water quality based effluent limitations for those pollutants that have been shown to have
reasonable potential to exceed either the California Ocean Plan or EPA's Section 304(a) criteria at the
edge of the 100 meter mixing zone. The effluent limitations would be based on the more stringent of
either water quality criteria.

A key aspect of the regulatory regime for water quality is compliance monitoring. In 1989, MMS, Pacific
OCS Region and EPA Region 9 signed a Memorandum of Agreement (MOA) detailing the role each
agency would play in conducting NPDES inspections and sampling at the offshore oil and gas platforms.

The centerpiece of the MOA is the workplan, created annually by EPA and MMS. The workplan gives
the details of the inspection and sampling efforts and includes the number, location, and type of samples
to be taken. Which platforms are to be sampled for the year is closely held since all inspections and
sampling are unannounced. Violations of any permit limit can be treated in several ways by EPA. The
most common is for EPA and the operator to determine the cause of the violation and to take steps to
avoid future occurrences. Further actions by EPA, such as fines or other sanctions, would be determined
at EPA’s discretion depending on the specific aspects of the event.

! EPA’s Region 9, with offices located in San Francisco, covers California, Nevada, Arizona, Hawaii, and the Trust Territories.

See Region 9’s website at: http://www.epa.gov/region09/ reg9bck.html. Also, for more information on EPA’s nation-wide
NPDES program see the website at: http://www.epa.gov/owm/npdes.htm#top.
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The State of California developed a comprehensive water quality pollution control plan in 1972 called the
California Ocean Plan (SWRCB, 2001). It is required that the plan undergo a triennial review. The plan
was last issued in 2001, and the plan is currently undergoing review. The plan, which covers any facility
that discharges into California State waters, up to 3 miles from shore contains several categories including
Effluent Limitations, Water Quality Objectives, and Objectives for Protection of Human Health (Non-
carcinogens and Carcinogens). Combined, these categories apply limits to 84 pollutants.

The U.S. Coast Guard (USCG) also regulates offshore oil and gas platforms in several ways, including
when pollution events occur. For example, an oil sheen, a violation of USCG regulations, could result in
an enforcement action. The USCG does regulate the spillage of oil in the Pacific OCS (and State waters),
although it is not regulated under NPDES regulations or permits.

4.6.2 Regional Setting

This section describes the water quality in the study area and, in addition, includes a description of re-
sources that could potentially be affected by oil spills resulting from the development of the undeveloped
leases.

Water pollution has existed along the Pacific coast since urban centers and industrial complexes were
built along the shores and rivers. Regulated pollution sources primarily include treated sewage outfalls
and heated water outfalls from power plants (chlorine is sometimes used in these to reduce fouling).
Nonregulated pollutant sources include storm drains, rivers, and other nonpoint source runoff sources.
Pollutants from these sources have included chemicals, such as pesticides and manufacturing wastes, oil
and rubber from vehicles, general trash and garbage and many other types of materials. In addition,
agriculturally based materials from rural areas, including animal wastes, pesticides and herbicides and soil
can be washed into nearby streams and rivers and the oceans.

The 1975-1978 BLM-sponsored baseline studies in the Southern California Bight (SCB) indicated that
most of the metal and hydrocarbon loads of the four basins examined (Santa Barbara Channel, San Pedro,
Santa Monica, and San Nicolas) were derived from industrial and municipal wastes, entering the marine
environment through direct discharge, indirect runoff and atmospheric transport, all centering around the
Los Angeles metropolitan area (BLM, 1979, as cited in MMS, 2001).

Lead was the only metal that reached the Santa Barbara Channel Basin in anything but natural amounts
(BLM, 1979, as cited in MMS, 2001). Lead, apparently, is more susceptible to atmospheric transport, and
was thus carried to the far reaches of the SCB from the sources (primarily industry and automobile
gasoline exhaust). Age-dated box cores revealed that rates of lead deposition in the Santa Barbara
Channel Basin are decreasing (as of 1978). This, despite the fact that this Basin has the greatest
sedimentation rate of any of the four basins examined (San Pedro, Santa Monica and San Nicolas are the
other three).

Analysis of hydrocarbons in the SCB showed significant increases over the last 50 years (as ascertained
using age-dated box cores). In part, this increase was due to pulses of natural seepage, however, the
majority was attributed to man-related combustion and sewage outfall sources. BLM (1979, as cited in
MMS, 2001) noted that the degree of anthropogenic input to the Santa Barbara Channel Basin is
relatively constant in recent years. Relative contributions from natural seepage were the highest for the
Santa Barbara Channel Basin and least for the San Nicolas Basin, while combustion-derived sources were
the most for the San Nicolas Basin, followed by the San Pedro and Santa Monica Basins and the least for
the Santa Barbara Channel Basin.

Sources of pollution to the sea from offshore include shipping (for example, bilge and tank cleaning and
treated sewage), recreational boating (such as oil, diesel, and general garbage) and oil and gas facilities,
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albeit under the limitations of NPDES permits (see regulatory setting discussion, above). Table 4.6-1
summarizes water quality studies in the study area.

Table 4.6-1. Relevant Studies Examining Water Quality in the Study Area*

Area of Study

Citation

Southern California

Anderson, J. W., D. J. Reish, R. B. Spies, M. E. Brady, and E. W. Segelhorst. 1993. Human
Impacts on the Southern California Bight. Chapter 12, in, M.D. Dailey, D. J. Reish, and D. W.
Anderson (eds.), Ecology of the Southern California Bight: A synthesis and interpretation.

Northern Santa
Barbara County

Arthur D. Little (ADL). 1985. Union Qil Project/Exxon Project Shamrock and Central Santa Maria
Area Study EIS/EIR (and appendices). Prepared for County of Santa Barbara, Minerals
Management Service, California State Lands Commission, California Coastal Commission, and
California Office of Offshore Development.

Santa Barbara County

ADL. 1984a. Point Arguello Field and Gaviota Processing Facility Area Study and Chevron/Texaco
Development Plans EIR/EIS. Final Report. Prepared for: County of Santa Barbara, U.S. Minerals
Management Service, California State Lands Commission, California Coastal Commission,
California Secretary of Environmental Affairs.

Santa Barbara County

ADL. 1984b. Point Arguello Field and Gaviota Processing Facility Area Study and Chevron/Texaco
Development Plans EIR/EIS. Appendix H. Marine Water Resources. Prepared for: County of Santa
Barbara, U.S. Minerals Management Service, California State Lands Commission, California
Coastal Commission, California Secretary of Environmental Affairs.

Southern California

Bureau of Land Management (BLM). 1979. Natural and Anthropogenic Fluxes of Chemicals into
the Southern California Bight as Related to the Potential Impacts of Offshore Drilling. Southern
California Baseline Study, Benthic, Year Two, Volume Il, Report 24.0. Robert F. Shokes and Paul
J. Mankiewicz (authors), Science Applications, Inc., La Jolla, California. BLM/DOI Contract No.
AA550-CT6-40.

Southern California

BLM. 1978. 1975/1976 Southern California Baseline Study and Analysis. Vol. Il, Integrated
Summary Report. Robert F. Shokes and Richard A. Callahan (authors), Science Applications, Inc.,
La Jolla, California. BLM/DOI Contract No. 08550-CT5-52

Santa Barbara County
-Santa Barbara
Channel

Chambers Group, Inc. 1987a. Final Supplemental Environmental Impact Report for the Exxon
Santa Ynez Unit Offshore Oil Development Proposal. Prepared for: California State Lands
Commission.

Santa Barbara County
—Santa Barbara
Channel

Chambers Group, Inc. 1987b. Finalizing Addendum. Final Supplemental Environmental Impact
Report of the Exxon Santa Ynez Unit Offshore Oil Development Proposal. Prepared for: California
State Lands Commission

Southern California

Minerals Management Service. 1996. Outer Continental Shelf Offshore Qil and Gas Leasing
Program: 1997-2002. Final Environmental Impact Statement. August 1996. 2 Vols.

General

National Research Council. 1983. Drilling Discharges in the Marine Environment

Santa Barbara County
-Santa Barbara
Channel

Science Applications, Inc. 1984. Final Environmental Impact Statement/Report. Technical
Appendix 12: Marine Water Quality for the Santa Ynez Unit/Las Flores Canyon Development and
Production Plan

Southern California

Southern California Coastal Water Research Project 1998 Southern California Bight 1994 Pilot
Project

Southern California

Southern California Coastal Water Research Project 2003 Southern California Bight 1998 Regional
Monitoring Program

Southern California

Valerie Raco-Rands. 1996. Characteristics of Effluents from Small Municipal Wastewater
Treatment Facilities in 1995 (in SCCWRP, 1996)

Southern California

Valerie Raco-Rands. 1998. Characteristics of Effluents from Large Municipal Wastewater
Treatment Facilities in 1996 (in SCCWRP, 1998)

General James P. Ray and F. Rainer Engelhardt (eds.). 1992. Proceedings of the 1992 International
Produced Water Symposium. February 4-7, 1992, San Diego, California.
Northern Santa URS Company. 1986. San Miguel Project and Northern Santa Maria Basin Area Study Final

Barbara County

EIS/EIR (and appendices), Cities Service Oil and Gas Corporation and Celeron Pipeline Company
of California. Prepared for San Luis Obispo County, Santa Barbara County, Minerals Management
Service, California State Lands Commission, California Coastal Commission, and California Office
of Offshore Development.

* All references are as cited in MMS, 2001.
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Standard water quality parameters for the study area, including temperature, salinity, dissolved oxygen,
pH, nutrient concentrations, turbidity, and organic material, have previously been described in Dames and
Moore (1982), SAI (1984), Arthur D. Little (1984), and Chambers Group 1987 (a, b) (all as cited in
MMS, 2001. These parameters and some basic characteristics are given in Table 4.6-2.

Table 4.6-2. Key Water Quality Parameters, Typical Units of Measure and Characteristics

Parameter (Units) Characteristics

Temperature (°C) Ocean surface temperatures minimums of 12-13 °C in April and maximums of 15-19 °C in
July-October

Salinity (0/00) Typically 33.2-34.3 o/oo (parts per thousand)

Dissolved oxygen (DO) (mg/L | Maximum values of 5-6 ml/l at the surface, decreasing with depth; nearshore values at 200

or mi/L) m depth about 2 ml/l; at depths below 350 m, values as low as 1 ml/l; upwelling can brings
oxygen-poor water to the nearshore surface waters, especially in May-July

pH (unitless) pH values range from about 7.8 to 8.1. pH increases with increased CO2 consumption, via

photosynthetic activity, and with increasing salinity; pH decreases slightly with increasing
depth and decreasing temperature.

Nutrients (pg-atoms/l) Nutrients limiting primary production include nitrogen, phosphorus, and silicon (nitrogen
more than phosphorus); micronutrients include iron (Fe), manganese (Mn), Zn, Cu, cobalt
(Co), molybdenum (Mo), vanadium (V), vitamin B12, thiamin and biotin. Concentrations in
the water column show depletion near the surface, increasing with depth.

Turbidity (mg/L) Suspended sediment concentrations average near 1 mg/L, but can range from 0.93 to 1.5
mg/L in the nearshore, surface waters (BLM, 1978). Higher levels are found near the
bottom sediments (mean of 0.4 mg/L and a range of 0.1 to 1.4 mg/L) while lower levels are
found in the offshore regions (mean of 0.15 mg/L and a range of 0.07-0.32 mg/L). Periods
of highest turbidity correspond to periods of highest upwelling, highest primary production
and river runoff. Turbidity controls the depth of the euphotic zone, has applications for
(absorbed) pollutant transport and is of aesthetic concern.

Organics materials (ug/l) Naturally occurring organic materials include a wide variety of molecules ranging from
hydrocarbons to biogenic-based substances. They may enter the marine environment via
natural processes or from anthropogenic sources.

Water quality in the study area may be generally divided into two subregions:
e Point Lobos to the western entrance of the Santa Barbara Channel; and

e The northern Southern California Bight (SCB): Santa Barbara Channel to Point Fermin, including the offshore
islands.

These subregions are loosely based on the level of activity that is occurring both onshore and offshore.
For example, traveling from north to south, population, shipping traffic, nonpoint pollution sources, and
on- and offshore oil and gas activities increase, while river runoff generally decreases. These factors
result in a general increase in pollution. The Lion Rock, Point Sal, Purisima Point, Santa Maria, Sword,
Rocky Point and Bonito Units can be considered to be in the first subregion, above, although the Bonito
Unit, Rocky Point Unit and Sword Units, located west of Point Conception, can be considered to be in a
transition zone from the Santa Maria Basin and to the Santa Barbara Channel proper. The Gato Canyon
Unit is in the north-central Santa Barbara Channel thus, in the second subregion defined above. The
Cavern Point Unit is offshore of Oxnard and also in the second subregion subunit.

Point Lobos to the Western Entrance of the Santa Barbara Channel

The California coast south of Point Lobos is, relative to southern California urban centers, sparsely
inhabited with little industrial development and more agriculture and ranching (MMS, 1996, as cited in
MMS, 2001). Only two Publicly Owned Treatment Works (POTWs), or sewage treatment plants, dis-
charge directly into the Pacific Ocean in San Luis Obispo County (Table 4.6-3). Three others discharge
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into local rivers discharge into the ocean. All the dischargers are small, according to EPA criteria (less
than 25 million gallons per day [mgd]).

Table 4.6-3. Dischargers in San Luis Obispo County, the Level of Treatment and Flow

Discharger Receiving Water Treatment Level Flow (mgd)
City of Lompoc Santa Ynez River Secondary 3.72
San Luis Obispo San Luis Obispo Creek Tertiary 453
Pismo Beach Pacific Ocean Secondary 1.11
Avila Beach San Luis Obispo Creek Secondary 0.025
Tosco refinery Pacific Ocean Secondary 0.435

Source: Mike Higgins, Central Coast Regional Water Quality Control Board (pers. comm, 2001, as cited in MMS, 2001)

The Santa Maria River, on the border of Santa Barbara and San Luis Obispo Counties, and the Santa
Ynez River, which flows into the ocean between Points Purisima and Arguello, are the major sources of
pollution that could exist in the San Luis Obispo/northern Santa Barbara County area. Contaminants and
nutrients in runoff from rivers are influenced by three factors (NRC, 2001, as cited in MMS, 2001):

e Land uses (for example, whether the primary use of the land is forested, agricultural, industrial or urban;
e Human activities that involve the application of fertilizers, pesticides and the generation of wastes;

e Natural phenomena and land-use decisions that affect water infiltration, groundwater movement, runoff, and
transport in streams and rivers.

Pollutants that could be associated with these rivers are predominantly agriculturally based and may
include dairy and ranching-related pollutants (for example, animal wastes) and pesticides. During winter,
high runoff periods associated with storm and rain conditions followed by upwelling-favorable winds
have driven these river plumes south past Point Conception and to the vicinity of San Miguel Island
(Hickey and Kaschel, unpubl., as cited in MMS, 2001).

The paradox of these plumes is that the higher the flow, the greater the dilution. Additionally, the only
time the plumes would reach to the vicinity of the outer continental shelf would be during times of high
flow. Thus, pollutants carried by the plume would be well-diluted, but perhaps still detectable, in the
offshore area.

For most of the central California coast, there are no oil and gas activities. Marine terminals at Morro
Bay, Avila Beach and Gaviota have been removed. The most northern remaining marine terminal, and the
only one in the Santa Barbara Channel is at Ellwood. The most northern offshore oil and gas facility is
Platform Irene, located just northwest of Point Arguello. There may also be natural oil and gas seeps
along the central California coast, but there is little information on these. The primary seepage zones are
found at Point Conception and south (see below).

There is little information regarding the fate of pollutants that are discharged into this subregion, in part
due to the overall lack of pollution. For this subregion, there is no evidence for such mechanisms as
uptake and bioaccumulation of some anthropogenic-based materials such as mercury and certain
pesticides, and DDT to occur.

Thus, due to the low population density, lack of major industries and intermittent high-flow river runoff,
the Santa Maria Basin area and points north has good water quality.

Santa Barbara Channel to Point Fermin

Pollution in the Santa Barbara Channel and south, along the Malibu coastline, is probably greater than
north of Point Conception, although no studies have been conducted to quantitatively ascertain this.
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Nevertheless, increases in population and pollution sources would indicate that this statement is true
qualitatively. Overall, there are 24 discrete sources of pollution from Point Conception to Point Fermin
including six sew-age dischargers, two power plants, six industrial waste dischargers and 10 sources of
runoff (Anderson et al., 1993, as cited in MMS, 2001). The largest fresh water inputs are the Santa Clara
and Ventura Rivers and the Oxnard municipal wastewater treatment plant (MMS, 1996, as cited in MMS,
2001).

In general, water column particulates and benthic sediments in the southern California OCS reflect the
chemistries of their source materials (BLM, 1978, as cited in MMS, 2001). Surface waters located in the
inshore areas usually contain only fine-grained materials mixed with planktonic organisms while the near-
bottom waters can hold a various assortment of materials in suspension from downslope transport
processes (for example, turbidity flows). These inshore waters were found to have a preponderance of
land-derived materials whose metal contents have been influenced by anthropogenic sources (BLM, 1978,
as cited in MMS, 2001).

Indicators of Pollution

The Natural Resources Defense Council (NRDC) published its 14th Annual report entitled, “Testing the
Waters 2004: A Guide to Water Quality at Vacation Beaches” in August of 2004 (NRDC, 2004). This
report listed the number of nationwide beach closures and advisories due to pollution for 2004. For the
previous reports, the data were collected by EPA as part of its BEACH (Beaches Environmental
Assessment, Closure and Health) program and were based on responses from over 100 agencies to EPA’s
questionnaire. For the 2004 report, EPA replaced its BEACH survey with a new electronic reporting
system.

In 2003, of the four southern California counties from San Luis Obispo to Los Angeles, Los Angeles
County had the largest number of beach advisory/closings, 1459 days; followed by Ventura 720; Santa
Barbara 360 and San Luis Obispo, 64. The closings were commonly posted due to high bacteria counts
(fecal coliform). The majority of these closings were attributed to pollutants brought to the coast by storm
runoff.

The Southern California Bight Pilot Project (SCBPP), a collaboration of 12 government organizations,
conducted a 261-site comprehensive regional monitoring survey in 1994. The primary objective was to
assess the spatial extent and magnitude of ecological disturbances on the mainland continental shelf of the
SCB and to describe relative conditions among different regions of the Bight [Southern California Coastal
Water Research Project (SCCWRP, 1998, as cited in MMS, 2001)].

The survey found water quality to be good throughout the SCB. Almost all of the surface waters were fully
saturated with oxygen, and more than 99 percent of the SCB met California Ocean Plan water-quality
objectives for dissolved oxygen and water clarity. Areas of reduced water clarity through the Bight were
mostly located in shallow water and probably resulted from the natural resuspension of bottom sediments.

The Southern California Bight 1998 Regional Monitoring Program sampled a total of 415 sites in the
Southern California Bight for sediment chemistry, sediment toxicity, demersal fishes and benthic fauna
(SCCWRP, 2003). Approximately 86% of the Southern California Bight was found to have detectable
levels of contamination arising from human activities. Sediment contamination was not equally
distributed throughout the Bight. A disproportionate amount occurred within bay/harbor areas and in the
vicinity of Publicly Owned Treatment Works discharge zones.

Trace metals, especially from anthropogenic sources, are of concern throughout the Southern California
Bight. Table 4.6-4 shows some values collected during the 1976-1978 BLM-sponsored baseline studies.
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Inner shelves and basins are those associated either with the mainland or islands as opposed to those
located south of the Channel Islands towards and including Tanner and Cortez Banks.

Table 4.6-4. Selected Trace Metals Found in Sediments
in the Southern California Bight

Average, Average, Range,
Inner Shelves Inner Basins All Sampled Areas

Metal (ppm) (ppm) (ppm)
Barium 835 686 43-1899
Cadmium 0.57 0.93 0.2-5.5
Chromium 56 119 12-370
Lead 17 25 4.2-69
Zinc 54 101 12-227

Source: BLM, 1978, as cited in MMS, 2001.

Sources of Water Pollution

Publicly Owned Treatment Works. There are six POTWs that discharge treated effluent to the Channel
(Table 4.6-5). They are all small dischargers (less than 25 million gallons/day) whose effluents are at a mixed
primary/secondary level of treatment (SCCWRP, 2002). Although secondary treatment of municipal sewage
removes at least 85 percent of the organic material and suspended solids in wastewater, only one-third of
the nitrogen and phosphorus is eliminated (National Research Council (NRC), 1993; 2000, as cited in
MMS, 2001). Generally, eutrofication, or the over-abundant presence of nutrients, is not generally a problem
in the open-ocean, high energy environment that characterizes the coastline of the study area. However,
there are advanced treatment technologies that can remove up to 97 and 99 percent of nitrogen and
phosphorus, respectively. There are very few other point sources of pollution along the shorelines of the
Channel with few industrially based outfalls. Several power plants spaced along the Santa Barbara, Ventura
and northern Los Angeles County coastlines do discharge heated water, and some chlorine is used to pre-
vent fouling of heat exchangers; however, effects from these effluents are limited spatially.

4.6-5. Publicly Owned Treatment Works that Discharge into the Southern California Bight (within
the study area)

Volume Discharging

POTW Name Location Level of Treatment (mgd)
Goleta Santa Barbara Channel Primary/Secondary 4.7
Santa Barbara Santa Barbara Channel Secondary 6.0
Montecito Santa Barbara Channel Secondary 1.1
Summerland Santa Barbara Channel Tertiary 0.14
Carpinteria Santa Barbara Channel Secondary 1.5
Oxnard Santa Barbara Channel Secondary 21.0
Hyperion Treatment Plant Los Angeles Advanced Primary/ Secondary* 0/325
Zlﬁljr;tX\r/%g;sPcégﬁlr?tr;)Control Plant Los Angeles Advanced Primary/ Secondary* 134/200
Terminal Island Los Angeles Secondary 15.9
Catalina Island (Avalon) Los Angeles Secondary 0.52
San Clemente Island Los Angeles Secondary 0.02

Source: SCCWWRP (2002)

Storm Drains. Storm-water runoff is the largest source of unregulated pollution to the waterways and
coastal areas of the United States (CCC, 2000, as cited in MMS, 2001). Because runoff is an untreated
pollution source, it has the potential to be a source of increased health risks to swimmers near storm
drains, higher concentrations of metals in harbor and ocean sediments and increases in toxicity to aquatic
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life. However, storm drain-associated pollution would be confined to the near-coastal vicinity since, even
during high runoff periods, the volume would not be enough to carry pollutants very far offshore.

The two major rivers, the Santa Clara and Ventura, are both in Ventura County and drain largely agricul-
tural lands, although the urban areas of Ojai, Ventura, Oxnard/Port Hueneme and Camarillo contribute
pollutants via storm drains and other nonpoint source runoff. Also, the plumes do cross the Channel and
can reach as far as the Northern Channel Islands National Marine Sanctuary waters (Hickey and Kaschel,
unpubl., as cited in MMS, 2001). However, as discussed above, most of this untreated runoff occurs only
during the rainy season.

Natural Seeps. Natural oil and gas seeps contribute significant amounts of hydrocarbon to the marine
environment. Most known seeps occur on the mainland shelf, although others have been reported around
the Channel Islands and offshore banks and ridges (MMS, 1996, as cited in MMS, 2001). The four main
seepage zones on the mainland shelf are at Point Conception, Coal Qil Point, Santa Barbara/Rincon in the
Santa Barbara channel and in the Santa Monica Bay (Anderson et al., 1993, as cited in MMS, 2001). One
of the world’s largest natural oil and gas seeps lies offshore Goleta, just west of Santa Barbara. This seep
was partially tented in the early 1980s by Arco, the owner at the time of the State leases on which the
seeps exist. Estimates of the amount of oil an gas collected by the tents in the mid-1990s were 150 bbl of
oil and 230 MMSCF of gas per day (MMS, 1996, as cited in MMS, 2001). These and other seeps,
occurring in the SCB, contribute locally elevated hydrocarbons to the water column and can form sub-
stantial slicks on the sea surface.

The fate of pollutants discharged into the waters of this subregion can be many. For example, on-shore-
based pollutants from POTWs, storm drains and other nonpoint sources can be taken-up by intertidal
animals, such as mussels or other bivalves. However, mussels have been shown to be able to depurate
their body burdens when exposed to clean water after an episode of pollution exposure (Neff, 1987; 1997,
as cited in MMS, 2001). Mussels are harvested from some offshore platforms in the Santa Barbara
Channel. These are collected by scraping from the platform legs and taken to fresh sea water for
depuration and sold to local restaurants, as well as to overseas markets.

Overall, water quality in the Santa Barbara Channel area is relatively good. This is due to the lack of
major point or nonpoint pollution sources such as major sewage outfalls, urban-associated storm drains,
and major river outflow. Although river plumes do impinge on the Santa Barbara Channel during periods
of high outflow, the pollution associated with this phenomenon becomes well-diluted as it spread across
the Channel. Additionally, pollution indicators, such as beach closings, that show potential, coastally
dependent pollution are somewhat contrasted with mussel watch data showing little land-based pollution
problems.

High molecular weight petroleum aromatic hydrocarbons (PAHs) are one example of an anthropogenic-
based pollutant. Offshore waters of the Southern California Bight receive this pollutant in the form of soot
from various combustion sources. Soot-associated PAHs are delivered to the Bight primarily in aerial
fallout, treated domestic waste discharges and urban runoff. Petroleum aromatic hydrocarbons associated
with soot are tightly bound to the particles and are not readily bioavailable to marine organisms. These
compounds are not accumulated efficiently from the food and are biodegraded rapidly in the tissues of
most marine animals; therefore, they do not biomagnify in marine food webs and do not pose a potential
hazard to fish that consume biofouling organisms from submerged platform structures.

Another example of a sink, in which pollutants may bioaccumulate or biomagnify, is Santa Monica Bay.
Years of disposal of DDT, primarily via a sewage outfall, and other chlorinated hydrocarbons resulted in
contamination of the sediments. Bottom-feeding fish, such as white croaker, became contaminated,
resulting in public notices advising against eating these and other fish caught in the Santa Monica Bay
area. Similarly, sewage sludge was discharged via an outfall in the same area. This discharge ceased in
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the mid-1980s but the problem remained in terms of contamination of fish and other organisms that
inhabit the sea floor.

Effects on water quality from oil spills can range from a few days, to several weeks or months, depending
on the size of the spill type of oil. Effects on the water column could occur in the top 10 to 20 meters (32
to 64 feet) of the water column, depending on sea state and the type of oil. Specifically, the effects could
include turbidity, biological and chemical oxygen demand and release of hydrocarbons, such as BETX
(benzene, ethylbenzene, toluene and xylene) and naphthalene. The slick would be affected by several
factors including, wind and wave action, dissolution and volatilization losses. The dissolved components
(BETX and others) make up about 20 to 50 percent of crude oils and would be subject to dispersion,
dilution and volatilization, as well as to degradation via photolysis and microbial processes. The majority
of these low molecular weight aromatic compounds will be lost to volatilization within 24 to 48 hours
(Jordan and Payne, 1980, as cited in MMS, 2001). Clean-up actions would also contribute to the
minimization of impacts to water quality. Recent information on marine oil [pollution can be found in
Oil in the Sea III (NRC, 2003).

PAST AND PRESENT PACIFIC OCS OIL AND GAS ACTIVITIES

Pacific OCS oil and gas activities began off southern California in the late 1960s (Galloway, 1997, as
cited in MMS, 2001). Section 2 provides information on current offshore infrastructure and levels and
types of activities. Several reviews have been made of the possible cumulative impacts of these activities
on physical, biological, and socioeconomic resources in the region (Van Horn et al., 1988; Bornholdt and
Lear, 1995, 1997; MMS, 1996, as cited in MMS, 2001).

During the period of the 1950s and 1960s, regulation of discharges was less stringent that those of today.
No records of what and how much was discharged exist from that period. In addition, six platforms and
several piers, which support oil wells in the Santa Barbara Channel, in State waters have been
decommissioned. Data from these platforms and piers is similarly nonexistent (pers. comm., Michael
Higgins, Central Coast Water Resources Control Board, December, 2000, as cited in MMS, 2001). Of a
total of 42 leases in State waters, there are currently 18 producing leases, including five offshore Ventura
County and two offshore Santa Barbara County (California State Lands Commission (CSLC), 2000, as
cited in MMS, 2001).

Each of the facilities that discharge effluents is regulated by NPDES permits issued by EPA. For facilities
(including non-oil and gas) onshore and in State waters, the local Water Resources Control Board has
been delegated by EPA to oversee compliance with NPDES permits.

Oil and gas activities in the Channel currently consist of 16 oil and gas platforms: 15 in Federal waters
and one in State waters (for purposes of this discussion, the three oil and gas platforms west of Point
Conception — Harvest, Hidalgo and Hermosa — are considered to be in the western Santa Barbara
Channel). Only the facilities located in Federal waters discharge any effluents; no discharges are allowed
from facilities located in State waters. While all platforms have the potential to discharge drilling muds
and cuttings, only Exxon’s Platform Heritage and Arguello, Inc.'s Hidalgo are conducting a drilling pro-
gram at present, although both Exxon and Arguello, Inc. are using both water- and oil-based drilling muds
for extended-reach wells from these platforms. Since oil-based muds cannot be discharged, the amount of
water-based muds being discharged for these wells is probably less than for the other occasional wells
that have been drilled at the other platforms during the past 6 to 8 years. Thirteen of the 16 platforms dis-
charge produced water, while all the platforms discharge deck drainage, treated sewage, well completion
and workover fluids, and other effluents. The five most common discharges, described in more detail
below, contribute the most pollution and undergo the most treatment but may not comprise the most
volume (this could come from noncontact cooling water or firewater overpressure, both of which are sea
water with no treatment).
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Drilling Fluids. Water-based drilling fluids (also known as drilling muds), which are the only type
permitted for discharge, is a fresh or sea water slurry of clay (attapulgite or bentonite and sometimes
others) or natural organic polymer, barium or iron sulfate, lignosulfonate, lignite and sodium hydroxide,
plus several minor additives (NRC, 1983, as cited in MMS, 2001). Oil-based drilling fluids may contain up
to 10 percent mineral oil, as well as water, and similar additives. Drilling muds are not treated. If they
become contaminated with a material that exceeds oil and grease or toxicity limitations, they can be
reinjected downhole or retained and shipped to shore for disposal.

There is no evidence that past routine discharges from offshore oil and gas facilities have no more than
temporarily degraded the water quality. While they probably contributed to the overall pollutant load,
these discharges have been shown to dilute to below detection fairly rapidly. For example Ayers et al.
(1980a) found that suspended solids concentrations from discharged muds and cuttings reached
background concentration at distances of 0.3 to 0.6 km (9,600 to 19,200 feet) while Ayers et al. (1980b)
found that suspended solids and particular trace metals reached background levels in 0.5 to 1.0 km
(16,000 to 32,000 feet). Houghton et al. (1980, as cited in MMS, 2001) found dilution rates of 10,000 to 1
with 100 meters (320 feet) of the discharge point. Ray and Meek (1980, as cited in MMS, 2001), in a
study in the high energy environment of the Tanner Banks, offshore California, found that suspended
solids and trace metals concentrations approached background levels at a distance of 0.2 km (6,400 feet)
from the exploratory drilling rig. For all of these studies, once the discharge ceased, parameters for water
quality returned to normal. In addition, Jenkins et al. (1988, as cited in MMS, 2001) found that barium
levels resulting from drilling muds discharges from an exploratory well reached background within 1,500
meters (4,800 feet) and more recently, tracers of barium that was associated with drilling mud discharges
from development wells offshore Point Conception, California, were detectable up to 6.8 km (21,760 feet)
from the discharging platforms.

Produced Water. Produced water contains a suite of components, including metals and dissolved hydro-
carbons that must be reduced as much as possible in the effluent before it is discharged into the sea. These
components include, water-soluble organics such as light aromatics (benzene, toluene and xylene); a
variety of other aromatic and aliphatic compounds; and metals such as barium (Ba), chromium (Cr),
cadmium (Cd), copper (Cu), zinc (Zn), mercury (Hg), lead (Pb), silver (Ag), and nickel (Ni) (Unpubl.
data, EPA, Region 9, as cited in MMS, 2001). Treatment of produced water is accomplished by various
mechanical (such as heat, corrugated plates, and electrostatic) and chemical means. All facilities that dis-
charge produced water have a sampling point installed in the pipe that discharges to the ocean where
samples for chemical and toxicity analyses are collected. This is the point where both the operator and
government inspectors can collect samples to ensure that the produce water stream is meeting the limits
for the NPDES permit in effect at that facility (see above regulatory setting discussion).

MMS has compiled a table of produced water discharges from 1988 to present (Panzer, unpubl., as cited
in MMS, 2001). The data are based on the Discharge Monitoring Reports (DMRs) that each operator’s
NPDES permit requires them to submit to the EPA. The spreadsheet also has data from compliance
sampling conducted by EPA and MMS since 1990. Records of discharges prior to 1988 are spotty at best
and, in most cases, include only a few records from a few platforms. The data since 1988 generally
indicate that operators have met the terms of the permits (Panzer, 1999, as cited in MMS, 2001). Few
exceedances have been reported or detected by compliance monitoring. Operators are required, by the
terms of their permits, to report exceedences within 24 hours of the event. If this is not done, the operators
are subject to penalties.

Produced water studies have shown dilutions of up to 1500 to 1, which is similar to that cited in models
developed to calculate dilution for the purpose of determining compliance with NPDES permits (EPA,
2000a, as cited in MMS, 2001). Osenberg et al. (1992, as cited in MMS, 2001) studied a produced water
outfall offshore Carpinteria, California. This outfall, located in shallow water [about 10 to 12 meters (32
to 40 feet water depth)] in an open-coast environment, was shutoff in 1986. In general the researchers
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found that outplanted mussel performance (as measured by shell growth) increased with distance from the
outfall. However, the last two stations were 100 meters and 1,000 meters (320 and 3,200 feet,
respectively) from the outfall. The researchers note that there was still some detectable affect in mussel
performance at 1,000 meters (3,200 feet) however, due to the lack of a station between 100 and 1,000
meters, (320 to 3,200 feet) and their inability to detect the physical signal of produced water past 100
meters, they were unable to draw any firm conclusions. Similarly, there was no evidence on the
competency of red abalone larvae settling past 500 meters (1,600 feet) from the outfall (Raimondi and
Schmitt, 1992, as cited in MMS, 2001). The series of studies, cited above, resulted from a study site in
shallow water. No studies on produced water discharges from Pacific OCS oil and gas facilities have been
conducted in deeper water.

Treated Sewage. Sewage, treated with chlorine to kill fecal coliform bacteria, is discharged from all plat-
forms. Generally, the sewage and the “gray” water from showers, sinks and the galley is co-mingled after
the sewage is treated and both are discharged via the same outfall. Volumes discharged are calculated by
assuming a factor of about 35 gallons per person per day aboard a platform or drilling vessel. Manning
ranges from three to over 100 persons depending on the size of the facility and the amount of activity (for
example, whether drilling is occurring).

Deck Drainage. Deck drains capture various fluids and other materials that are spilled or washed onto the
decks of the platforms. All platforms have 4” (minimum required height) kick plates which prevent such
spills from entering the sea. Deck drains are generally plumbed to a settling tank where oily liquids are
skimmed off and the water treated with the produced water stream. On some facilities, deck drains are
commingled with the produced oil and treated, discharged, and regulated with the produced water.

Well Treatment and Completion Fluids. These materials can be discharged when existing production
wells need down-hole work, such as pump replacement or any of a variety of well production
enhancement efforts. Any fluids emanating from these processes can be discharged provided they do not
exceed oil and grease limits or cause a sheen or other visible pollution on the sea surface. Most often,
operators combine any fluids from the wells with the produced water stream (pers. comm., David Panzer,
MMS, as cited in MMS, 2001); the commingled stream then becomes subject to permit limitations for the
produced water effluent.

The various other effluents that can come from facilities operating in the Pacific OCS are all subject to
limitations but little treatment.
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4.7 Biological Resources

This section includes discussion of the following resource areas: rocky and sandy beach habitats, seafloor
resources, kelp beds, fish resources, marine and coastal birds, marine mammals, and threatened and
endangered species. This section also covers estuarine and wetland habitats; refuges, preserves, and
marine sanctuaries; and onshore biological resources.

4.7.1 Rocky and Sandy Beach Habitats

Rocky beach habitat in this section refers to the rocky tidepool habitat and its resident algal and inverte-
brate communities. Sandy beach habitat refers to the habitat and the communities found on the surface
and inhabiting the sand. Birds, mammals and fishes present or visiting these habitats are discussed in
those specific sections in the EID. The Coastal Act of 1976 regulates development in the coastal zone that
includes sandy and rocky beach habitats. Sandy and rocky beach habitats are protected through local,
State and Federal regulations and programs. County Local Coastal Plans provide specific protection for
sensitive habitats in their County, limiting development activities that impact these areas. The California
Department of Fish and Game manages marine resources in the intertidal zone, including commercial
species such as abalone. The U.S. Fish and Wildlife Service is the Trustee for the resources under OPA
90 and would be responsible for evaluating potential impacts in the event of an oil spill, along with the
California Department of Fish and Game. MMS protects rocky and sandy beaches from oil and gas
activities through lease stipulations, regulations, inspection procedures and mitigation measures designed
to prevent oil from reaching and impacting the shoreline, and to minimize beach impacts during pipeline
installation.

Regional Setting

Approximately half of the shoreline from Point Conception north along the coastline of California is
rocky, forming either broad benches or cliffs (Woodward and Clyde, 1982; Dugan et al., 1998,
unpublished, as cited in MMS, 2001). Boulder and cobble beaches are patchily distributed within this
same area (Dames and Moore, 1983; Woodward and Clyde, 1982, as cited in MMS, 2001). Within sandy
beach areas between Point Conception and the Santa Ynez River, dune-backed and bluff-backed beaches
are evenly represented (Dugan et al, 1998, unpublished, as cited in MMS, 2001). North of Point
Conception, where strong and constant wave action prevails, sandy beaches are found in the lee of each
point due to depositional patterns (NOAA, 1998, unpublished, as cited in MMS, 2001). Along the central
coast, rocky shorelines form high cliffs and steep rocky benches. South of Point Conception, over three-
fourths of the shoreline is sandy (Dugan et. al., 1998, unpublished, as cited in MMS, 2001). Wave
exposure changes dramatically south of Point Conception with wave heights roughly half the size of those
found to the north, primarily due to the protection afforded by the Channel Islands. Bluff-backed beaches
are often ephemeral and lose their sand seasonally, exposing rocky platforms. Many beaches are
associated with ephemeral creeks and rivers, which dry up in the summer (Dugan et al, 1998,
unpublished, as cited in MMS, 2001). Water temperature in the Santa Barbara Channel is considerably
warmer than water north of Point Conception due to the influence of southern currents. Rocky and sandy
beaches in this area are heavily visited year-round, especially those proximate to the coastal cities in
Santa Barbara and Ventura Counties.

The Channel Islands encompassed within the Channel Islands National Marine Sanctuary and Channel
Islands National Park are noted for their nearly pristine marine environment and clear waters. The four
northern Channel Islands have been comparatively less visited and impacted by humans than the adjacent
mainland. The wide range of water temperatures, shoreline exposures and substrate types of the islands
create a variety of different habitats (Chambers, 1991; BLM, 1978, as cited in MMS, 2001). Beaches on
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the outside or ocean facing side of the islands are subjected to strong wave action, whereas beaches along
the Channel are calmer providing habitats for a wide range of species on each island. Most of the island
shoreline is rocky. Rocky substrates on the islands create interesting arches, caves and offshore pinnacles
rich with marine life. Santa Rosa and San Miguel islands have the largest expanses of sandy beaches of
the four northern islands, though rocky beaches still predominate on both islands.

The Monterey Bay National Marine Sanctuary (MBNMS) contains among the most diverse and species-
rich invertebrate fauna in the world (NOAA, 1992, as cited in MMS, 2001), with the widest array of
invertebrate species occurring in the rocky intertidal habitat of the area. Characteristic species include
periwinkles, isopods, barnacles, limpets, sea snails, crabs, chitons, mussels, sea stars, and anemones.
Marine algae are also diverse and abundant, with over 450 species occurring in the area, including several
endemic species.

Rocky Beach Habitat. Tidepool or rocky intertidal habitat on the mainland and islands has been the
subject of numerous research efforts funded by the Minerals Management Service, the Channel Islands
National Park, and other agencies and private organizations (Ambrose et al, 1994; Chambers, 1991;
Littler, 1978; Woodward and Clyde, 1982; Raimondi et al., 1998, Richards, 1998, as cited in MMS,
2001). Ongoing monitoring of rocky intertidal resources in Santa Barbara County has been the joint
venture of MMS, Santa Barbara County, and the University of California for the past 10 years, and
ongoing monitoring of island resources has been maintained by the National Park Service since the mid-
eighties. Resources such as mussels, abalone, barnacles, algae, limpets and surf grass are currently
monitored at 61 locations along the Southern California Bight biannually organized through MARINe
(Multi-Agency Rocky Intertidal Network). Additionally, rocky intertidal monitoring occurs throughout
central and northern California at the Farallon Islands, MBNMS, and sites and as far north as Alaska
through efforts funded by the Packard Institute (PISCO), the National Park Service, and the NOAA
Marine Sanctuary program. The most significant change found through monitoring central and southern
California in the past decade is the drastic decline of the black abalone (Haliotis cracherodii), once
commonly found in large numbers (Murray and Littler, 1979; Ambrose et al, 1994, as cited in MMS,
2001). This decline is the result of a “withering foot syndrome”, a fatal bacterial infection that causes the
foot of the abalone to shrink. The spread of the disease is facilitated by warm water, explaining the
accelerated spreading of the disease in the 1990s during El Nifio conditions. The National Park Service
first noted a sharp decline of this species on the northern Channel Islands in 1985. MMS-funded
monitoring studies first found withered animals at Government Point in 1992 (Ambrose et. al, 1994, as
cited in MMS, 2001). Tenera Environmental identified other withered animals at Diablo Canyon in the
late 1980s. It is likely that the presence of the warm water outfall from the power plant contributed to the
bacterial growth at that location. Since 1992, steady declines have crept up the coast from Government
Point to Purisima Point (Ambrose et. al, 1994; Raimondi et. al, 1996; Raimondi et. al, 1999, as cited in
MMS, 2001). The current population of abalone at the MMS-funded sites north of Point Conception is
estimated at 5 to 10 percent of levels identified in 1991 (pers. comm., M. Wilson, U.C. Santa Cruz, 2000,
as cited in MMS, 2001). The National Park Service estimates that population levels on the islands are less
than 5 percent of their original level (pers. comm., D. Richards, NPS, 2001, as cited in MMS, 2001).
Rogers-Bennett, et al., (2002a and b) report the results of the most recent surveys of black abalone and
indicate that densities in the year 2000 more than 99 percent of their 1985 numbers at Pt. Arguello, San
Miguel Island, and San Nicolas Island. Dramatic reductions in black abalone populations along the Santa
Barbara County coastline from spring samplings in 1992 to fall samplings 2003 were reported by the
MARINe surveys (MARINe, 2004). MARINe also reported that black abalone densities at sampling sites
in San Luis Obispo County were relatively constant between fall 1997 and fall 2003 surveys.

Sandy Beach Habitat. Sandy beach habitat along the California coast has been characterized in several
previous document (URS, 1987; ADL, 1985; ADL 1984; MMS; 1983, [as cited in MMS, 2001], see
Table 4.7-1). Sandy intertidal beaches have also been recently characterized by MMS to better understand
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shorebird abundance in Santa Barbara County (Dugan et. al., 1998 unpublished, as cited in MMS, 2001)
and Ventura County (Pierson and McCrary, 1999, as cited in MMS, 2001). In general, the common sand
crab, (Emerita analoga) dominates the community along sand beaches north of Point Conception, with
percent cover as high as 75 percent (pers. comm., J. Dugan, U.C. Santa Barbara, 2001, as cited in MMS,
2001). Beaches are characterized by the presence of common sand or mole crabs and spiny sand crabs
(Blepharipoda occidentalis) in the intertidal zone, while flies, beach hoppers (Megalorchestia sp.) and
isopods (Alloniscus spp;) frequent the wrack line (Ricketts et. al., 1985, as cited in MMS, 2001). Pismo
clams (Tivela stultorum) are patchily distributed on intertidal beaches north of Point Conception (pers.
comm., J. Dugan, U.C. Santa Barbara, 2001, as cited in MMS, 2001). Island beaches are inhabited by
similar assemblages including sand crabs and beach hoppers (Chambers, 1991, as cited in MMS, 2001).

Table 4.7-1. Table of Studies Relevant to Sandy and Rocky Habitat
Author and Publication Date!

Description of Study

Raimondi, 1998

1997 Torch Oil Spill, an excerpt from Monitoring of Rocky Intertidal Resources along the
Central and Southern California Mainland

Engle and Davis, 2000

Ecological Condition and Public Use of the Cabrillo National Monument Intertidal Zone
1990-1995

Engle and Davis, 2000

Baseline Surveys of Rocky Intertidal Ecological Resources at Point Loma, San Diego

Richards and Lerma, 2000

Rocky Intertidal Monitoring, Channel Islands National Park, 1998 Annual Report

Foster et al., 1988

Causes of Spatial and Temporal Patterns in Rocky Intertidal Communities in Central and
Northern California

Ambrose et al., 1992

Shoreline Inventory of Resources in Santa Barbara County

Ambrose et al., 1995

Rocky Intertidal and Subtidal Resources, Mainland Santa Barbara County

Engle et al., 1997

Rocky Intertidal Resources in San Luis Obispo, Santa Barbara, and Orange Counties; 1997
Annual Report

Chambers Group, 2000

Santa Barbara County Shoreline Inventory

Rogers-Bennett, et al., 2002a | Abalone Status in California
andb

'References are cited in MMS, 2001

Impacts of Past OCS Activities on Rocky and Sandy Beach Habitat

Impacting agents affecting rocky and sandy habitat from past OCS activities include installation of
pipelines connecting offshore platforms with onshore processing facilities and two major oil spills — the
Santa Barbara 1969 blowout and the Torch pipeline spill in 1997. The rocky and sandy beaches sustained
low impacts due to the installation of the Point Arguello, Point Pedernales and Santa Ynez Unit pipelines
(pers. comm., J. Storrer 2000, as cited in MMS, 2001) due to the mitigation measures taken to reduce
construction impacts. The Point Arguello pipeline was a drilled crossing; mitigation designed to reduce
potential impacts to dune habitat. Problems encountered during construction of the Point Arguello
pipeline included engineering problems with the drilled crossing, removal of willow forests, and
introduction of noxious weeds, but the construction did not result in dune impacts or impacts to resident
snowy plovers (pers. comm., J. Storrer, 2000, as cited in MMS, 2001). However, during the drilling, part
of the bluff collapsed due to over-saturation of the sediments. Older pipelines installed from 1963 to 1980
would have been expected to cause temporary impacts to beaches due to the localized nature of the
impact. In general pipeline corridors have been chosen to mitigate impacts to dune resources and rocky
intertidal resources. Impacts anticipated from pipeline construction in general are displacement, burial,
and crushing of invertebrates in the trench corridor.

The Santa Barbara 1969 blowout most heavily impacted the sandy and rocky intertidal beaches on the
mainland near Platform A, and at Anacapa and Santa Cruz Islands. Occurrence of oil was documented on
Santa Barbara/Ventura County beaches for six months after the spill (Santa Barbara News Press, as cited
in MMS, 2001). Sandy and intertidal beaches were studied shortly following the spill (Straughan, 1971,
as cited in MMS, 2001) and again a few years after the spill (URS, 1974, as cited in MMS, 2001).
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Dawson collected the primary data on rocky intertidal areas prior to the spill; Nicholson and Cimberg
resampled Dawson’s sites in areas where oil was recorded from the spill. Observable effects included
impacts to the gooseneck barnacle Pollicipes polymerus at Carpinteria and East Cabrillo, smothering
impacts of barnacles in the upper intertidal at East Cabrillo, and general declines in algal abundance in
several areas, though these decline may have been influenced by other factors.

The surfgrass community, Phyllospadix, was also heavily hit at Santa Barbara Harbor (Foster, 1969, as
cited in MMS, 2001). URS (1974, as cited in MMS, 2001) identified residual oil contamination of rocks
in the cliff areas westward of the City of Santa Barbara in areas not cleaned following the blowout.
Residual oil deposits were identified at Frenchy’s Cove at Anacapa Island, on several rocky promontories
well above the splash zone, and in an isolated cove at Point Bennet. No residual sediment contamination
was found in coring operations in the Santa Barbara Harbor, but one core of the sand bar contained oil
which indicates the possibility of “erratic buried deposits” in the sand bar (URS, 1974, as cited in MMS,
2001). It is expected that impacts to rocky and sandy beaches from the Santa Barbara blowout were
patchy and ranged from low to moderate.

Reports disclosing the full impacts from the Torch Platform Irene pipeline spill in 1997 are not available.
Generally, the spill most heavily impacted the sandy beach near Surf nearest the origin of the spill, with
light sheen, tarballs and tar patties found at several other beaches. The rocky intertidal was less affected;
one location was documented as oiled but other monitored rocky intertidal sites in the vicinity of the spill
were not found to be significantly affected (Raimondi, 1999, as cited in MMS, 2001). The Platform Irene
Trustee Council, 2004 report that the spill affected 17 miles of Santa Barbara County beaches. That report
also indicates that Pismo clams and spiny sand crabs “likely suffered significant mortality from the spill.”
Rocky intertidal species including abalone and mussels were reported to have been “injured” by the spill
with black abalone and mussel beds observed to be coated with along or near the shores of Vandenberg
Air Force Base (USFWS, et al., 2004). Melissa Boggs (pers. comm. 2004). CDFG OSPR indicates that
quantitative data on the spill effects on the inter- and subtidal habitats and biota are not yet available and
are not expected to be released by CDFG until 2005.

4.7.2 Seafloor Resources

Seafloor resources covered in this section refer to the biological habitat and communities found on the
ocean floor. These include communities that inhabit the ocean floor near the coastline and benthic com-
munities found in the deep regions of the ocean. Kelp bed resources are discussed in Section 4.7.4.
Biological resources living in tidally influenced areas along the shoreline are discussed in Section 4.7.1
above.

Regulatory Environment

The primary regulation affecting seafloor or benthic resources on OCS leases is the MMS Biological
Lease Stipulation found in each lease agreement. This stipulation applies to exploratory and development
operations on Federal leases. If MMS believes that rare, unique, or sensitive populations exist that may be
affected by proposed operations, MMS invokes the provisions of the stipulation. In that case, operators
must either conduct a biological survey over an identified area to document the biological resources, or
move and/or mitigate their operations in such a way that potentially important resources would not be
affected. Biological surveys are to be conducted in accordance with Notice to Lessees (NTL) No. 00-P04
codified November 1, 2000. The NTL describes the survey grid, data to be collected, and reporting
requirements. The Biological Lease Stipulation has been invoked on all leases in the Bonito Unit, on
OCS-P 0421 and OCS-P 0422 in the Point Sal Unit, on OCS-P 0426 in the Purisima Point Unit and on
OCS-P 0460 in the Gato Canyon Unit.
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MMS also formed the Hard Bottom Committee, a 14-member group of agencies, fishermen and industry.
The Committee provides MMS with data, reviews biological survey plans and survey reports, and advises
MMS on mitigation measures. The Committee has provided valuable input on the reliability of MMS data
and provided confirmation of several identified hard bottom features from other data sources.

The National Oceanic Atmospheric Administration (NOAA) is the agency given authority through the
Secretary of Commerce to oversee endangered species in the benthic environment. Historically, they have
listed two species in the southern California area, a limpet (Vema) found at great depths, and a branching
purple coral (Allopora californica). They are also the Trustees for benthic resources under Federal law
during an oil spill. As a Trustee, NOAA is required to advise the U.S. Coast Guard during oil spill
cleanup activities and to assess impacts to benthic resources as a part of the Natural Resource Damage
Assessment (NRDA).

In 2001 the white abalone (Haliotis sorenseni) was listed as federally endangered (Rogers-Bennett, et al.,
2002a and b). Cox (1960) states that H. sorenseni is found in water depths of from 15 to 150 feet but is
most common between the 80 and 100 feet depths. One H. sorensoni was reported in 28 feet of water by
de Wit (2002) during a survey of the nearshore rocky habitat near the ExxonMobil SYU pipeline corridor.
D. Kushner (pers. comm., 2004) and other diver-biologists reported finding four white abalone during
December 2004 surveys of the Channel Islands subtidal areas around Santa Cruz, Santa Rosa, San
Nicolas, San Miguel, Santa Barbara, and Anacapa Islands. In general, the abundance of abalone was
substantially lower than last year’s numbers (D. Kushner, pers. comm., 2004).

Regional Setting

Hard or Rocky Substrate. Rocky features on the ocean floor, when compared with sandy bottom
acreage, are uncommon offshore California (ADL, 1984; URS, 1987, both as cited in MMS, 2001).
Several hundred small rocky platforms and submerged islands can be found in the nearshore coastline off
California, with the incidence of nearshore rocky areas increasing as you move north of Point Conception.
Several investigators have surveyed nearshore rocky habitats in Santa Barbara County adjacent to the
leases where the delineation wells are proposed north and south of Point Conception (Ambrose et. al.,
1995; MBC, 1980; Littler, 1977; Chambers, 1982, all as cited in MMS, 2001). Common species include
cup corals and anemones. Refer to these references for species lists. In 2004, the MMS completed a
comprehensive review of seafloor hard bottom features and associated epibiota that were located within
two nautical miles of all POCS platforms and pipelines (Deysher, et al., 2004). Information on unit-
specific hard bottom features that are provided in that report is used in characterizing the seafloor habitat
in the following sections.

Shallow geohazard surveys conducted on OCS leases to identify potential drilling hazards can also be
used to identify and locate rocky features. Several hard substrate features have been identified using these
data. Since OCS leases are three miles offshore and the Continental Shelf drops off quickly offshore
California, OCS features are in deep water. The deepest feature surveyed in the Basin on an OCS lease
was in 1,700 feet of water. Rocky features, or natural reefs, are important biologically because they may
support stable, long-lived, biologically diverse communities and because they provide a food source for
fish and other organisms. The size of the feature is not as important as other factors in determining its
importance biologically. Important resources are found on very large features such as the feature offshore
Point Sal measuring seven miles at its widest point, on much smaller features such as the feature south of
Platform Hidalgo measuring 34 acres, and on small isolated pinnacles and outcrops. Absolute relief of the
feature is one of the most important factors in determining whether a given feature is likely to contain
undisturbed, long-lived biological communities. Features with “low relief,” (“low relief” is defined here
as less than one meter of expressed biological relief), are typically subject to disturbance from river runoff
and sediment deposition. These lower relief features, or lower relief portions of features, contain less
diverse, shorter-lived communities due to the constant or periodic disturbance by sedimentation. They are
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characterized by sediment tolerant species such as cup corals (for example, Caryophylla sp. and
Paracyathus stearnsii) and brachiopods. Species such as the anemone, Metridium senile, and the
gorgonian, Lophogorgia, may also be present at low relief sites if bottom currents regularly expose the
substrate. These latter species can tolerate burial by sediment once they have reached a certain height by
allowing their respiratory organs to remain above the shifting sediment

Individually, lower relief habitat is characterized by a less rich biota than those on higher relief, less
disturbed features or parts of features. Ecologically, however, low relief habitat is part of an important
system of natural reefs. Communities associated with “high-relief” features, (defined as features or
portions of features with greater than one meter of biological relief), are rare. Even within a given feature
or group of identified rocky features, only a small portion of the habitat (<1 to 10 percent) is likely to
contain sufficient relief and bottom characteristics to support the more sediment-sensitive species. Long-
lived, highly diverse biological communities found on high-relief features are characterized by the
presence of a variety of long-lived organisms such as sponges, corals, and feather stars. The three dom-
inant phyla encountered on the features include Cridaria (branching, cup, and encrusting corals and large
anemones), Echinodermata (feather stars, brittle stars, basket stars, and sea urchins) and Porifera (vase,
barrel, and shelf sponges) (Diener and Lissner, 1995, as cited in MMS, 2001). The presence of large vase
sponges, such as Aphrocallistes, is a good indicator of high biological relief and strong bottom currents
since its presence indicates a complete lack of disturbance by sediment cover over time. While the age of
many slow growing species is difficult to visually estimate, biologists surveying high relief areas offshore
in the Santa Maria Basin estimate large sponges to be at least 20 to 30 years old (Dames and Moore,
1982, as cited in MMS, 2001). In rare instances, such as on leases in the western Santa Barbara Channel
near San Miguel Island, plate sponges estimated to be over 100 years old have been identified (Benech
Biological Associates, 1984, as cited in MMS, 2001).

The endangered coral, Stylaster californicus (formerly Allopora californica), has been found in two
locations only — on Tanner Cortes Bank and on reefs contiguous with the Channel Islands. Analysis of
photographs taken during Phase II of the California Monitoring Program (CAMP) study yielded 286
separate hard bottom taxa (Diener and Lissner, 1995, as cited in MMS, 2001). In this study it was
determined that water depth was the most significant factor in determining community structure, and
relief of the feature was the next significant factor. The depth preference of the 50 most dominant taxa
was evident; they were almost evenly split among three depth zones, with only14 of the taxa being found
in roughly equal densities at each depth. As predicted from visual surveys, their data confirmed the
relationship between water depth, relief and sediment flux. Most of the shallow water species preferred
low-relief habitats where sediment flux was almost twice as high as on the deep reefs (Diener and Lissner,
1995, as cited in MMS, 2001).

Due to the high numbers of unidentified species and incomplete taxonomy for the benthic animals found
in these surveys, MMS funded scientists to publish the taxonomy of all represented phyla. This 14-
volume detailed color document entitled “Taxonomic Atlas of Benthic Fauna of the Santa Maria Basin
and Western Santa Barbara Channel” provides the complete taxonomy for all phyla discovered during
these surveys (Blake and Lissner, 1993, as cited in MMS, 2001).

Soft Substrate Resources. A total of 1,207 species of soft-substrate deep water benthic invertebrates
were identified in the comprehensive reconnaissance survey of the Santa Maria Basin and western Santa
Barbara Channel (SAIC, 1986). During the CAMP Phase Il monitoring program, a total of 886 species
were identified from 344 box cores representing 15 phyla (Blake and Lissner, 1993, as cited in MMS,
2001), (Hyland et al., 1990, as cited in MMS, 2001). Peracarid crustaceans (34 percent), polychaetes (31
percent), and molluscs (18 percent) dominate the fauna. Roughly 25 percent of these species were new to
science. Analysis of community parameters such as species richness, diversity, and density indicated that
the Santa Maria Basin supports a rich, highly productive, benthic invertebrate fauna (Blake, 1993, as cited
in MMS, 2001). The highest number of species was found at nearshore stations, as was the highest
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species diversity and density. This decline in species richness with depth is in contrast to findings along
the North Atlantic, where diversity increases with water depth. The significantly lower dissolved oxygen
levels present in California slope waters as compared with the East Coast may explain this difference
(Blake and Lissner, 1993, as cited in MMS, 2001). In their investigation of soft bottom assemblages in the
Santa Maria Basin and western Santa Barbara Channel, SAIC (1985) found the most distinctive
assemblage to be that occurring nearshore along the shelf in water depths less than 400 feet. This group
was numerically dominated by one species of a brittle star (Admphiodia urtica), followed by two
polychaete worms, Spiophanes berkeleyorum and S. missionensis.

Nearshore soft bottom benthos north of Point Conception in water depths less than 100 feet is typical of
nearshore sand bottom communities throughout the Southern California Bight (ADL, 1984; Jones, 1969,
as cited in MMS, 2001). This community is exposed to frequent or continuous wave action and
disturbance. Surveys have been conducted of the pipeline corridors and onshore crossing inshore from the
Point Arguello platforms north of Point Conception (Dames and Moore, 1983, as cited in MMS, 2001).
Species lists from analyzed samples compare favorably with historical survey data from earlier
investigators (Dames and Moore, 1983, as cited in MMS, 2001). Chambers (1982, as cited in MMS,
2001) sampled several transects in the Point Conception/ Point Arguello area where worms, Nothria, and
clams, Tellina, dominate the community.

SITE SPECIFIC DESCRIPTIONS BY UNIT

It is anticipated that there will be little important variance among soft bottom communities in the Project
Area. Site-specific surveys conducted for the platforms and pipelines for proposed Platform Julius,
Platform Irene, and Platform Harmony, as well as the comprehensive biological sampling conducted as
part of the regional California Monitoring Program, should be consulted for additional information and
detailed species lists (McClelland Engineers, 1985; SAIC, 1985; SAIC, 1986; SAIC and MEC, 1995,
Blake, J.A. and A.L. Lissner, 1993). Due to the differences between the types of rocky features in the
Project Area and their habitat, the following additional discussion is provided for Units that could have
seafloor habitat-disturbing activities. The following discussions and the listings in the unit-specific tables
are based on data provided in the preceding citations and from other sources used in (Deysher, et al.,
2004).

Point Sal Unit. Potential exposed rocky outcrop areas are mapped in two locations in the Point Sal Unit,
one at the border between Lease OCS-P 0421 and P 0422, and the other on the northeast corner of OCS-P
0416. A review of existing shallow hazards data indicates that the features on the eastern border of OCS-P
0421 are likely outcrops, since they are associated with identified faults and contain sufficient relief to
support hard bottom communities. Longline commercial fishing data also indicate that these features
contain viable habitat. Based on a review of the shallow hazards data and commercial fishing data,
potential features on the northeastern corner of OCS-P 0416 are not believed to contain viable hard
bottom habitat. SAIC (1986) surveyed one rock area within Lease P-0421; information on that feature is
provided in Table 4.7-2 below.

Table 4.7-2. Characteristics of Hard Bottom Feature in Lease P-0421

Transect Number | Lease Number | Water Depth (ft) | Description

17 AIB P-0421 535-560 Rocky outcrop on slope overlain with silt, and exposed
“hummocky” ridges characterized by Metridium senile, Pandalus
platyceros, and Opiacantha diplasia.

Source: SAIC, 1986

Santa Maria Unit. Nekton (1981) found a mixture of rock and sediment in water depths of between 340
and 450+ feet during a survey of the seafloor in the southern portion of P-0431 and the southern portions
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of P-0425. SAIC (1986) reported observing several hard bottom features within the Santa Maria Unit.
Table 4.7-3 lists the location and the type of substrate reported during the SAIC (1986) survey.

Table 4.7-3. List of Hard Bottom Features within the Santa Maria Unit

Transect Number | Lease Number | Water Depth (ft) | Description

13 AB P-0434 307-322 Low relief rocky rubble with light to moderate siltation
characterized by Paracyathus stearnsii, Stylasterias forreri,
and Parastichopus californicus

13C/D P-0434 295-335 Variety of mud flats, low relief silted rocks, and medium relief
boulder piles. Rocks dominated by cup corals, Mediaster
aequalis, Lophogorgia sp., Ophiacantha diplasia, and
Stylasterias forreri. Rock piles with great diversity of fishes
and Metridium senile on highest rocks.

16 A/B P-0425 and 0430 305-410 Uniform cobble/boulder slope except for 2 small mud flat
areas. Low relief rocks except for one 10-ft-high pinnacle.
Dominants include Opiacantha diplasia, Florometra
serratissima, Medliaster aequalis, Actinostola sp. A, cup corals,
Terebratulina sp. A., Halocynthia hilgendorfia igaboja, juv.
rockfish and starry rockfish.

20 AB P-0434 300-435 Rubble slope with Florometra serratissima, Ophiacantha
diplasia, and brachiopods; vertical wall with Corynactis
californica, Eugorgia rubens, and cup corals; plateau with F.
serratissima, ophiuroids, and sponges.

Source: SAIC, 1986

Purisima Point Unit. One isolated feature has been mapped in the center of Lease OCS-P 0426. While
the size of the feature is small, shallow hazards data indicates sufficient relief to support hard substrate
communities and presence of habitat is corroborated by longline fishermen data (pers. comm.,
S. Timoschuk, 2001, as cited in MMS, 2001). SAIC (1986) also reports a feature within the same area in
250 to 300 feet of water that is characterized as an area of steep outcrops and ledges with intervening silt
pockets and moderate siltation. Characteristic epibiota on this feature include anemones (Metridium senile
and Corynactis californica), solitary corals (Paracyathus stearnsii and Balanophyllia elegans) and the
echinoderm Stylasterias forreri.

Gato Canyon Unit. The northern half of lease OCS-P 0460 is identified hard bottom substrate.
Confirmation as exposed hard bottom habitat seems likely given the commercial fishing records for the
area.

Impacts of Past OCS Activities on Seafloor Resources

Over 300 exploration wells and nearly 900 development wells have been drilled on the OCS since 1963.
Of these, roughly 130 were drilled after 1980, when more became known about the importance of hard
substrate communities. The biological stipulation has been placed on each lease since Lease Sale No. 35
in 1977 and invoked on over 30 leases.

MMS has protected hard substrate communities through wellsite avoidance, anchor avoidance and,
occasionally, through the barging or monitoring of muds and cuttings discharges, since the late 1970s. In
the late 1970s and early 80s, the mitigation was focused on reducing direct impacts to resources from
cuttings discharges and anchor placement. Operators were required to avoid drilling within 1,000 to 1,500
feet from features identified by the agency during the intense drilling phase in the early 1980s. These
mitigation measures were also required prior to setting Platforms Hidalgo, Hermosa, and Harvest.
Extensive mitigation was required for the construction of these pipelines and platforms because of their
proximity to hard substrate features. Post-construction surveys were also required to ensure that impacts
had been mitigated properly.
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Table 4.7-4 lists studies of seafloor resources in the study area. Four of these are most relevant, and
describe the impacts that have occurred on benthic resources from offshore oil and gas activities. The first
is the California OCS Monitoring Program (CAMP), a ten-year monitoring study of the effect of
discharges from drilling on Platforms Harvest, Hermosa, and Hidalgo on soft and hard substrate
communities in the Point Arguello area. The second is a study of benthic communities following
exploration operations on OCS leases (MEC Analytical Systems, Inc., 1995, as cited in MMS, 2001). The
third is the post-construction survey of pipeline routes following the installation of Platforms Hermosa,
Harvest and Hidalgo and their associated pipelines (Marine Research Specialists, 1993, as cited in MMS,
2001). The fourth study was conducted in the late 1970s during the drilling of an exploratory well near a
shallow reef in the Tanner-Cortes Bank.

Table 4.7-4. Table of Studies Relevant to Seafloor Resources.
Author and Publication Date’ Description of Study

Ecomar, 1982 Biosurvey for exploration for a large feature on four leases 20 miles offshore Pt. Sal

Nekton, 1981 Biosurvey for exploration for a large feature on four leases off Purisima Point.

Dames and Moore, 1982 Biosurvey for exploration for scattered hard bottom on multiple leases in the Point
Arguello area

Dames and Moore, 1982 Biosurvey for proposed platforms in the Santa Ynez Unit

Chambers, 1982 Biosurvey of State lease sale area at Point Arguello

Chambers, 1982 Biosurvey of construction through kelp beds in the Santa Ynez Unit in western Santa
Barbara Channel

Dames and Moore, 1983 Biosurvey at the proposed Platform Hermosa site and along pipeline corridors to shore

Dames and Moore, 1983 Biosurvey of pipeline alternatives from Platform Hermosa to shore at Point Conception
and Gaviota

Nekton, 1983 Biosurvey at the proposed Platform Harvest site and its pipelines

McClelland Engineers, 1984 Biosurvey at the proposed Platform Irene site and pipelines to shore

Dames and Moore, 1984 Biosurvey for the Project Shamrock platform site adjacent to Point Arguello (no platform
was placed)

Engineering Sciences, 1984 Biosurvey at the proposed Platform Hidalgo/pipelines

McClelland Engineers, 1985 Biosurvey at the proposed Platform Julius site (no platform installed)

Benech Biological Associates, 1986 |Biosurvey for exploration for a lease adjacent to Point Conception
Benech Biological Associates, 1986 |Biosurvey for exploration for 2 leases in the western Santa Barbara Channel

McClelland Engineers, 1986 Biosurvey for proposed Platform Gail and pipelines

SAIC, 1986 Reconnaissance survey of the Santa Maria Basin and western Santa Barbara Channel
including comprehensive sampling of soft and hard substrate communities

McClelland Engineers, 1987 Bliosug\)/ey for the proposed Platform Hacienda in Rocky Point Unit (no platform was
place

Kinnetics Inc, 1989 Biosurvey for one lease in the eastern Santa Barbara Channel for exploration activities

Kinnetics, Inc. 1989 Biosurvey for four leases in the western Santa Barbara Channel for exploration

Blake, J.A and A.L. Lissner, 1993  |Taxonomic Atlas of the Benthic Fauna of the Santa Maria Basin and western Santa
Barbara Channel

'References are cited in MMS, 2001

Anchoring Impacts from Exploration. MEC Analytical Systems, Inc. evaluated the area of anchor
impact from exploratory operations occurring between 1968 and 1989 (MEC Analytical Systems, 1995,
as cited in MMS, 2001). Conclusions from this study found that in the case of anchoring activities from
exploratory drilling, the actual area of impact was less than 0.5 percent of the identified exposed hard
bottom habitat. Eight wellsites were selected out of 22 potential locations for study. The wellsite with the
least anchor contact on hard bottom was drilled in 1989 on OCS-P 0512. Of the eight wellsites, which
were all on leases with identified exposed hard substrate habitat, four wellsites had no scars on the hard
bottom. Of the remaining four wellsites, 0.08 percent, 0.21 percent and 0.11 percent of the hard bottom
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substrate within the anchor was impacted for wellsites studies that were drilled after 1981, whereas, 0.46
percent was impacted for the wellsite drilled in 1968.

Anchor scope was defined as the area around the wellsite inclusive of circumference made by the eight
anchors. The width of anchor scars ranged from 13.6 to 25.3 feet; the length from 221 to 1,650 feet.
Depth of the scars was less than one meter. Conservatively, 10 percent of the exploration wells drilled in
the California OCS were drilled on leases which contain potential hard substrate. Assuming that the study
above is representative, it can be used to estimate area contacted by anchors. If one assumes that
mitigation is totally successful half of the time as the study indicated, one would assume that 16 wells
might have contacted hard bottom substrate. Based on impact areas from the study, the total area which
might have been impacted from exploratory anchoring is, therefore, 0.06 mi’, or less 0.7 percent of a lease
in acreage for all wells drilled in the OCS to date.

Anchoring Impacts from Development Activities. Potential impacts from anchoring on hard bottom
communities due to development activities can be determined by examining the Point Arguello
Development project. The three Point Arguello platforms and pipelines are the development activities
placed nearest hard substrate on the California OCS. Numerous scattered hard bottom features are found
throughout these leases. Pipelines were carefully woven through an identified 200 foot-wide permitted
pipeline corridor, but the diameter of the lines being laid required the lay barge to make three passes
through the area to lay the lines, causing numerous anchoring events in areas of potential hard bottom.

Mitigation measures placed on their development as described in the Record of Decision for the EIS
required Chevron and Texaco to avoid all rocky identified hard substrate features with their anchors and
wellsite placements. They were also required to conduct post-installation surveys of any anchors
contacting hard substrate. There were 1,085 anchoring events along the pipeline route to shore from
Platform Hermosa. Of these events, six anchor scars were identified in post side-scan sonar mosaic data to
have contacted hard substrate (Dunaway and Schroeder, 1989, as cited in MMS, 2001). It is estimated that
roughly 2,000 anchoring events occurred during the installation of the three platforms and three inter-
platform pipelines. In this area, 12 scars were observed to impact hard bottom habitat. Scar widths varied
from 3.5 to 12 feet. Based on the post-installation survey (Hardin et al, 1993, as cited in MMS, 2001), less
than 1 percent of the anchoring events contacted hard bottom features, causing impacts to habitat, due to
the operator’s avoidance practices. This is a very small amount of total potential acreage impacted. It is
suspected based on the survey data that the anchors that contacted hard bottom did so because of
navigational error in the geohazards data.

Anchors placed in soft bottom habitat do not impact the biota in the same way since the population is
transient and recovers quickly. Anchor scars in soft bottom in relatively shallower water, or in coarser
substrate, tend to be temporary and last six months to a year. Anchor scars on finer sediments have more
longevity, but the species recolonize and return to pre-activity levels in a short amount of time. Residual
impacts on the biota from anchoring activities in soft bottom habitat are unlikely.

Drilling Mud and Cutting Discharge Impacts. The other primary source of impact from OCS operation
on benthic communities is from drilling mud and cutting discharges. Cuttings fall close to the wellsite or
platform location, even in deep water, due to the weight of the material. In soft bottom habitat, cuttings
discharges, particularly under platforms due to the mixing mixed with shell debris, could irreversibly
change the community type from a finer grain to coarser grain associated community. It is likely that a
different group of invertebrates than that inhabiting the original substrate would reestablish the cuttings
pile following the drilling of a well or siting of a platform. This local impact could occur at each wellsite,
with measurable changes occurring under existing platforms where sufficient volume of cuttings and
shells has had the opportunity to accumulate. Additional information about the biological composition of
shell mounds is being currently gathered in two MMS studies. A study of the biological, physical and
chemical characteristics of shell mounds under four California state lease platforms (water depths 95 to
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150 feet) was completed in 2001 (de Wit, 2001a). This study summarized previously collected data on
the biota at these locations and augmented historical data with video of the habitat and biota and
vibrocores at several locations within the shell mound material. That study found the shell mounds
consisted of three relatively distinct “layers”: an upper layer of shell hash; an intermediate layer of drill
cuttings and “muds;” and the underlying native sediment. Chemical and bioassay testing of the shell
mound material suggested elevated concentrations of some heavy metals and hydrocarbons were present
in the upper two layers and the sediments within one of the shell mounds resulted in moderate toxicity;
the LDs, for a mysid shrimp was 48 percent sediment mixture (de Wit, 2001a).

The macroepibiota and fish communities associated with the shell mounds found prior to the removal of
the platforms was more diverse and number of individuals was substantially higher than those observed at
the same locations one to two years after the platforms had been removed. The surrounding sedimentary
habitat supported a similar macroepibiota community prior to and following the removal of the platforms,
but differed from the shell mound epibiota (de Wit, 2001a).

Cuttings could smother hard bottom species if hard bottom habitat was located close to the wellsite or
platform. Since MMS has relocated wellsites away from features since 1981, wellsites after that time
would not be expected to have identified impacts to hard substrate resources from cuttings discharges. It
is possible that wells were drilled close enough to rocky substrate prior to 1981 to have caused impacts to
these communities. They would have necessarily been in the Santa Barbara Channel since the first Santa
Maria Basin lease sale was in 1981. Given the reasoning above for anchoring events, one might
conservatively presume that 16 exploration wells were drilled near hard bottom features prior to 1981 and
could have impacted them.

The Point Arguello platforms are located near hard bottom features and for this reason, discharges from
these platforms were extensively monitored over a ten-year period as a part of the MMS California
Monitoring Program (CaMP). This study provides an excellent review of the cumulative impacts over
hard bottom areas since over 40 wells were drilled in a four-mile area adjacent to numerous natural reef
features. The cumulative amount of muds measured would be more than the mud impacts experienced
even during the most intensive exploratory drilling phases. Cumulative impacts from the drilling of Point
Arguello wells resulted in no significant impacts that could be linked to the discharges. Refer to the
Impacts to Seafloor Resources Section for additional discussion. Given the above information, it is
expected that impacts from drilling past exploratory and development wells have been low to seafloor
resources. Impacts included temporary increases in turbidity, alteration of habitat in localized areas, and
crushing and smothering of resources in localized areas.

4.7.3 Kelp Beds

Kelp beds are an important and distinct community found nearshore in shallow waters. Kelp beds are
important because they provide vertical water column habitat for many types of adult and juvenile fish,
marine mammals such as the sea otter, and other marine animals. Kelp beds are located in the photic
zone, that is, where the sunlight penetrates the water. Other subtidal resources on soft and hard bottom
habitat are covered in the seafloor resources section.

The California Department of Fish and Game regulates activities in kelp beds, including the kelp
harvesting, commercial fishing and boating activities that potentially impact these resources, since kelp
beds are found in State waters. The National Park Service monitors, protects and restores kelp bed re-
sources found within the Channel Islands National Park. The National Park Service works with NOAA to
establish reserves within the park and sanctuary to encourage healthy kelp bed growth.
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Regional Setting

Large kelp beds have been identified in waters up to 1 mile offshore in the area from Point Conception
and Gaviota (ADL, 1984, as cited in MMS, 2001) and at San Miguel, Santa Rosa and Anacapa Islands.
Historically, the kelp bed on the south side of San Miguel has extended out to a mile from the island
(pers. comm., Lerma, 2001, as cited in MMS, 2001). Kelp, (primarily Macrocystis pyrifera) is more likely
to survive in protected nearshore areas. On the mainland this would include areas such as the lee of the
points north of Point Conception, and in the coves or bays south of the Point. Kelp usually attaches to
rock outcrops or cobbles to stay in place, but in the Santa Barbara Channel, waters are so calm that kelp
plants can become established in sandy subtidal regions, by attaching themselves to worm tubes
(Chambers, 1991, as cited in MMS, 2001). Many species normally associated with rocky substrate are
found in this habitat due to the unusual presence of kelp.

The size of the kelp beds is highly variable and dependent on environmental and anthropogenic factors.
Kelp is very sensitive to changes in water temperature, dying back substantially during El Nino warm
water events and reestablishing during cooler water periods. As natural predators, the red and purple sea
urchin have a dramatic effect on determining the health of a given kelp forest. In many areas, purple
urchins have become overabundant forcing out reestablishment of kelp. In the National Park Service’s
monitoring in 1999 they found 11 of their 16 sites were dominated by echinoderms. The purple urchin
was dominant at all but two sites; sea cucumbers and the brittle star were also dominant at two sites
occupied by purple urchins (Kelp Forest Inquirer, 2000, as cited in MMS, 2001). D. Kushner (pers.
comm., 2004) indicated that December 2004 diving and ROV surveys found that urchins and brittle stars
offshore Santa Barbara and Anacapa Islands had reduced the surface and subsurface kelp beds off of
those two islands compared to the kelp beds offshore of Santa Cruz, Santa Rosa, San Nicolas, and San
Miguel Islands.

Areas dominated by urchins are called “urchin barrens” due to the imbalance between urchins and kelp
and other algae. During warm water years, both kelp and urchins die off, but the urchins fare better than
the kelp. Urchins will forage large areas, move into the intertidal, and will forage a wide range of species
if kelp is not available. Because urchins can survive the warm water periods, when the cooler water
returns in urchin barrens, kelp cannot reestablish, even though water temperature is optimal for kelp.

Santa Barbara Island and non-reserve parts of Anacapa Island are urchin barrens and have not come back
despite a recent influx of cool water. Ironically, commercial urchin fishing, since they specifically fish for
red urchins, exacerbate the problem by reducing the competition between red and purple urchins and
eliminating the natural urchin predators such as sheepshead. This is evidenced by the monitoring of kelp
beds within and outside no-take reserves at Anacapa Island and that fact that the beds within the reserve
retain healthy kelp communities (pers. comm., D. Lerma, 2001; J. Engle, 2001, as cited in MMS, 2001).

In response to cooler waters from 1998 through 2001, kelp is making a comeback on the southern and
western shores of San Miguel Island, on the south side of Santa Rosa Island (pers. comm., D. Lerma, NPS
2001, as cited in MMS, 2001) and at several locations along the mainland. There is generally a lag effect
between introduction of cooler waters bringing kelp recruits, and the increase in urchins, which also
prefer cooler waters. While the kelp has recruited well to the south side of Santa Rosa in the past couple
of years, increases in urchins were observed this year indicating the sites are in the process of becoming
urchin barrens (pers. comm., D. Lerma, 2001, as cited in MMS, 2001). D. Kushner (pers. comm., 2004)
suggested that based on his observations around the Northern Channel Islands throughout 2004, kelp
recruitment had been good.

Environmental Information Document 4.7-12 January 2005



4. Affected Environment 4.7 Biological Resources

Impacts of Past Offshore OCS Oil and Gas Activities

The primary source of impact on kelp resources from OCS activities is from development construction
activities in nearshore waters. The pipelines for the Santa Ynez Unit in the eastern Santa Barbara Channel
and the Gaviota outfall line are examples of activities that affected kelp resources in nearshore waters.
Impacts to the kelp bed were localized and temporary since kelp was able to reestablish following
construction. Impacts were low.

4.7.4 Fish Resources

This section addresses general fish habitat and species; threatened and endangered fish are covered in
Section 4.7.7.1.

Regional Setting

Marine fishes in the major habitats of the Santa Barbara Channel and Santa Maria Basin have been
described in detail in previous studies and environmental document (e.g., ADL, 1984; MBC, 1986;
CalCOFI, 1996; Dailey et al., 1993; Love et al., 1999; Horn and Allen, 1978; Miller and Lea, 1972, as
cited in MMS, 2001; Love et al., 2003). At least 554 species of California marine fishes inhabit or visit
California waters. The high species richness is probably due to the complex topography, convergence of
several water masses, and changeable environmental conditions (Dailey et al., 1993, as cited in MMS,
2001). Point Conception is widely recognized as a faunal boundary with mostly cold-water species found
to the north and warm-water species found to the south, though extensive migrations do occur as a result
of fluctuating environmental conditions. In fact, warm and cool-water events in the Southern California
Bight (SCB) affect fish recruitment and can alter the composition of some fish assemblages for years
(Love et al., 1985, 1986, as cited in MMS, 2001). D. Kushner, (pers. comm., 2004) found relatively large
numbers of small rockfish within the kelp bed survey areas off the Northern Channel Islands during his
2004 diver-biologist and ROV surveys.

The SCB is located in the transition area between Pacific subarctic, Pacific equatorial, and North Pacific
central water masses, and the fish fauna contains representatives from each of these sources. Of the 554
species of California marine fishes, 481 species occur in the SCB (Horn, 1974, as cited in MMS, 2001).
Spawning in marine fish species is variable, but can be generalized. The reproductive cycle of species
with northern affinities, such as Pacific hake and olive rockfish, in the SCB generally peaks from winter
to spring. The reproductive cycle of species with southern affinities like kelp bass and queenfish, will
generally peak from spring to summer. Some fish species like splitnose rockfish and northern anchovy
spawn throughout the year. Spawning periods can also be governed by lunar and diel cycles. Grunion, for
example, spawn on the first few nights following each new and full moon of the spring and summer, and
queenfish spawn from late afternoon to evening, especially during the first quarter of the moon.

Migrations are common among marine fishes and are usually related to feeding and reproduction. Dover
sole migrate into deep water in winter to spawn and into shallow water in the summer to feed.
Scorpionfish migrate offshore to spawning grounds from May through August. In the fall, Pacific hake
migrate from feeding grounds off the Pacific Northwest to winter spawning grounds off southern Cali-
fornia and Baja California. Other species, such as kelp bass and garibaldi move little during their lives.
Thus life histories of the fishes of the SCB are very diverse.

Offshore Fish Regions

The fish offshore California occur in two main regions; the pelagic (open ocean) zone, and the benthic
(bottom of the ocean) zone. Although these designations are useful, the regions overlap, and there are
several zones within each of these regions. For example, the pelagic region is made up of three specific
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zones; epipelagic (from surface to depths of 655 feet), mesopelagic (depths between approximately 655 to
3,280 feet) and bathypelagic (depths greater than 3,280 feet). And the benthic zone includes soft-bottom
habitat, hard-bottom habitat, low and high relief features all of which harbor specific species of fish.

Pelagic Fishes. The pelagic zone is the largest habitat in the SCB and the home of 40 percent of the
species and 50 percent of the families of fish. The pelagic zone includes the water column covering the
shelf and the upper 495 to 655 feet of water overlying the slope and deep basins. The fish from this zone
represent a mix of permanent residents and periodic visitors. The important pelagic species of southern
and central California include: northern anchovy, albacore tuna, jack mackerel, Pacific mackerel, Pacific
bonito, Pacific sardines, Pacific whiting, Pacific herring, salmon, steelhead trout, swordfish, and thresher
shark. The epipelagic zone is euphotic, and temperatures fluctuate diurnally and seasonally. Northern
anchovy, Pacific sardine, jack mackerel, Pacific mackerel, and Pacific hake are residents of the epipelagic
zone of the California Current system. From spring through fall, the epipelagic zone of the SCB is
inhabited by Pacific saury, bluefin tuna, yellowtail, and many large, solitary predators that emigrate from
tropical and oceanic areas (Dailey, 1993, as cited in MMS, 2001). Most of these species are widely
distributed in the SCB, and it is unlikely that oil and gas operations will harm enough individuals, their
prey, or habitat to significantly decrease population size. However, northern anchovy are of concern since
their restricted distributions during parts of their life cycle make them vulnerable to impacts from oil and
gas activities.

Northern anchovy is the most abundant epipelagic fish of the SCB. The central population of northern
anchovy occurs in the SCB. Much of the population occurs inshore in the northern part of the bight during
the fall. The fish move offshore and southeast with the onset of spawning in late winter. The northern and
offshore limits of spawning are determined by cold, upwelled water advected from north of Point
Conception into the SCB. The southern limit of spawning is determined by low phytoplankton pigment
levels (Dailey, 1993, as cited in MMS, 2001). The largest schools occur within 25 miles of the coast over
deep water, often over escarpments and submarine canyons. During daylight hours of summer and fall
months, large compact schools may be found at depths of 360 to 600 feet. The schools rise to the surface
at night and disperse. As the night passes, they tend to school more tightly until dawn, when they return to
deeper waters. In spring, many small schools are found at the surface during the day while the fish tend to
scatter over a wide area at night. From April to June, extremely large dense surface schools, containing up
to several tons, form during daylight hours and disperse or move into deeper water at night. Anchovies
reach reproductive maturity in 1 to 2 years and generally live 3 to 4 years. Anchovies are filter feeders
and feed on various kinds of plankton.

Another species that is abundant in the epipelagic zone and is vulnerable to impacts is the market squid.
Squid are not fish but are included in this section since they are managed under the Coastal Pelagics
Fishery Management Plan (FMP) of the Pacific Fishery Management Council. Market squid ranges from
British Columbia to central Baja California. Although during most of their life cycle squid are widely
distributed offshore, squid congregate inshore in very large numbers during spawning. Spawning occurs
in about January or February in southern California and about April in the Monterey Bay area. Monterey
Bay and the northern Channel Islands are the most important spawning areas, but large spawning
aggregations are known to occur along the entire coast from San Diego to Monterey. Squid live one to
two years and die after one spawning season.

Less is known about the fish in the mesopelagic and bathypelagic zones. Typical mesopelagic species of
the area include blacksmelt, northern lampfish, viperfish, and the lanternfish (Cross and Allen, 1993, as
cited in MMS, 2001). Bathypelagic species of the area include dragonfish, hatchetfish, and bristlemouth
(Cross and Allen, 1993, as cited in MMS, 2001).

Demersal Fishes. The benthic zone can be broken down into four habitat types: offshore, rocky shallow,
sandy shallow and vertical relief. The offshore benthic environment is beyond the major direct impacts of
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tidal, wave, beach, and shoreline processes. It is usually sandy or muddy, but rocky outcroppings do
occur. The species common to this zone are: flatfishes, lingcod, some rockfishes, cods, and sablefish.

The shallow, rocky bottom benthic environment includes tidepools, and subsurface rocky outcrops. Sig-
nificant vertical relief is common. Rockfish, lingcod, sculpins, blennies, and eels are all typical residents.
The shallow, sandy bottom benthic environment is affected by wave, tide, and shoreline processes and is
constantly moving and changing. Common residents include skates, rays, smelts, surfperches, and
flatfish. Vertical relief benthic areas, including kelp beds and manmade structures are reef-like with
gradients oriented more vertically than horizontally. The habitat may reach from the sea floor to the sea
surface. Fishes of both pelagic and benthic habitats are associated with these areas. Common species
include kelp bass, senorita, blacksmith, rockfishes, and surfperches. Estuaries and wetlands, natural and
artificial hardbottom features, kelp beds and harbors represent important habitat for demersal species.

Demersal fish distributions are generally based on depth or depth-related factors (Bence et al., 1992,
Wakefield, 1992; Caillet et al., 1992, as cited in MMS, 2001). Depth distributions for common demersal
fishes of the bight are summarized in Table 4.7-5.

Table 4.7-5. Depth Distribution of Demersal Fish Common to Central California.

Water Depth

50 - 200m 200 - 500m 500 - 1200m 1200 - 3200m
Sand Dabs Sablefish Thornyheads Rattail
Citharichthys sordidus Anoplopoma fimbria Sebastolobus spp. Coryphaenoides filifer
English sole Pacific hake Pacific hake Thornyheads
Pleuronectes vetulus Merluccius productus Merluccius productus Sebastolobusspp.
Rex sole Slickhead Slickhead Finescale coddling
Errex zachirus Alepocephalus tenebrosus Alepocephalus tenebrosus Antimora microlepis
Rockfish Eelpouts Rattail Eelpouts
Sebastes spp. Lycenchelys jordani Coryphaenoides filifer Lycenchelys jordani
Pink surfperch Rockfish
Zalembius rosaceus Sebastes spp.
Plainfin midshipman Thornyheads
Porichthys notatus Sebastolobusspp.
White croaker
Genyonemus lineatus

As with the epipelagic fishes, the demersal species of concern are those with restricted distributions
during a significant part of their life cycle. In the Santa Barbara Channel and Santa Maria Basin, demersal
fishes are generally widely distributed and thus it is unlikely that oil and gas operations will harm enough
individuals, their prey, or habitat to significantly decrease its population size. Recent studies, however,
have reported significant declines with certain rockfish species (Love et al., 1998; Ralston, 1998, as cited
in MMS, 2001). While specific species, areas, and reasons for the decline have been debated, there is little
doubt that rockfish biomass and commercial harvests have decreased since the 1960s (Bloeser, 1999, as
cited in MMS, 2001).

Eight species of west coast groundfish: widow rockfish, canary rockfish, yelloweye rockfish,
darkblotched rockfish, bocaccio, Pacific ocean perch, lingcod, and cowcod are considered “overfished”
by NOAA Fisheries (PFMC, 2004). As part of planning the recovery of several depleted rockfish species,
NOAA Fisheries has instituted Rockfish Conservation Areas along the west coast of the United States
(NOAA Fisheries, 2004a). In April 2004, NMFS reported the results of a status review of several species
that had been previously listed as “candidate” for listing under the ESA (NOAA Fisheries, 2004d). The
bocaccio was removed from the candidate list, but is considered a Species of Concern (Fed. Reg., Vol. 69
(73) pp. 19975-19979). In that publication, the NMFS also announced the removal of the brown, copper,
and quillback rockfish from the candidate list. The cowcod was added to the species of concern list,
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however the NMFS has not yet completed a status review for that species. In addition, in October 2004
NOAA Fisheries has issued the Final Rule for the Groundfish Fisheries Management Plan that includes
recovery plans for four depleted rockfish species: canary, yelloweye, bocaccio, and cowcod (NOAA
Fisheries, 2004b).

Essential Fish Habitat

Under Section 305 (b)(2) of the Magnuson Fishery Conservation and Management Act (16 U.S.C. 1801
et seq) as amended by the Sustainable Fisheries Act on October 11, 1996, Federal agencies are required to
consult with the Secretary of Commerce on any actions that may adversely affect Essential Fish Habitat
(EFH). The Department of Commerce published an interim final rule (50 CFR Part 600) in the Federal
Register (December 19, 1997, Volume 62, Number 244) that detailed the procedures under which Federal
agencies would fulfill their consultation requirements. As set forth in the regulations, EFH Assessments
must include: (1) a description of the proposed action; (2) an analysis of the effects, including cumulative
effects, of the action on EFH, the managed species, and associated species by life history stage; (3) the
Federal agency’s views regarding the effects of the action on EFH; and (4) proposed mitigation if
applicable. Section 600.920 (h) describes the consultation process the Minerals Management Service
(MMS) is following.

The Pacific Fishery Management Council (PFMC) manages over 100 species of fish under three Fishery
Management Plans: (1) Coastal Pelagics Fishery Management Plan; (2) Pacific Salmon Fishery
Management Plan; (3) Pacific Groundfish Fishery Management Plan, and (4) Highly Migratory Species
(Table 4.7-6). Nine of the species listed in Table 4.7-6 have zoogeographic ranges that do not include the
project region. The marine environment offshore Point Conception is especially rich in fish species
because this area constitutes a transition zone between southern warm, temperate, subtropical waters and
northern cold-temperate waters. The area also provides a wide variety of habitats created by many banks,
ridges, and deep-sea basins. Nearly all of the species managed by the council can be found within the
project area during their life cycle. Therefore, this analysis will be broad in scope and will discuss the
effects of the identified impacting sources on a wide range of fish prey and forage, fish habitats, and fish
species. The EFH regulations also direct the Councils to consider a second, more limited designation for
each species in addition to Essential Fish Habitat. Habitat Areas of Particular Concern (HAPC) are
described in the regulations as subsets of EFH which are rare, particularly susceptible to human-induced
degradation, especially ecologically important, or located in an environmentally stressed area.

Designated HAPC are not afforded any additional regulatory protection under the Act; however, federal
projects with potential adverse impacts to HAPCs will be more carefully scrutinized during the
consultation process. Currently, only Amendment 14 to the Pacific Coast Salmon Plan has addressed
HAPC for chinook, coho, and pink salmon. It is generally accepted that salmon spawn and rear primarily
in stream reaches with a slope less than 4-5 percent (Lunetta et al. 1997, as cited in MMS, 2001), while
they migrate through much steeper stream reaches. Furthermore, recent research has indicated that fall-
spawning anadromous salmonids are found primarily in plane bed, pool-riffle, and forced-pool riffle
stream channels, which are channel types less than a four percent slope (Montgomery and Buffington
1997, Montgomery et al., In prep., as cited in MMS, 2001). Stream reaches greater than 4 percent slope
are not frequently utilized by chinook, coho, or pink salmon for spawning and rearing, because of their
high bed load transport rate, deep scour, and coarse substrate (Montgomery et al., In prep., as cited in
MMS, 2001). Therefore, the protection and restoration of salmon habitat should focus on pool-riffle,
plane bed, and forced-pool riffle channels. Furthermore, any activity adjacent to or upstream of activity
that could influence the quality of these important reaches or channels should be evaluated. Although
kelp was considered a possible HAPC for groundfish, none have, to date, been identified (NOAA
Fisheries, 2004c). NMFS is also assessing the potential impacts of designating specific areas [the upper
30 percent of those areas where the habitat suitability probability (HSP) is greater than zero] around
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existing offshore oil and gas platforms as HAPC. That assessment includes the prohibition of all bottom-

contact commercial fishing activities, including trawling, within the HAPC area.

Table 4.7-6. Species Managed by the Pacific Fishery Management Council.

Coastal Pelagics Fishery Management Plan

Northern anchovy Pacific mackerel Market squid
Pacific sardine Jack mackerel

Pacific Salmon Fishery Management Plan

Chinook Salmon Coho Salmon Pink Salmon

Pacific Groundfish Fishery Management Plan

Butter sole

Curlfin sole

Dover sole
English sole
Flathead sole*
Pacific sanddab
Petrale sole

Rex sole

Rock sole

Sand sole

Starry flounder
Arrowtooth flounder
Ratfish

Finescale codling
Pacific Rattail
Leopard shark
Soupfin shark
Spiny dogfish

Big skate
California skate
Longnose skate
Pacific ocean perch
shortbelly rockfish
Widow rockfish
Aurora rockfish
Bank rockfish
Black rockfish

Black-and-yellow rockfish
Blackgill rockfish

Blue rockfish

Bocaccio

Bronzespotted rockfish
Brown rockfish

Calico rockfish

California scorpionfish
Canary rockfish
Chilipepper rockfish
China rockfish

Copper rockfish* (=Whitebelly rockfish
that is found from Baja California to
Crescent City)

Cowcod rockfish
Darkblotched rockfish
Dusky rockfish*

Flag rockfish

Gopher rockfish

Grass rockfish

Green blotched rockfish
Greenspotted rockfish
Greenstriped rockfish
Harlequin rockfish*
Honeycomb rockfish
Kelp rockfish

Mexican rockfish

Olive rockfish

Pink rockfish

Quillback rockfish*

Redbanded rockfish
Redstriped rockfish
Rosethorn rockfish
Rosy rockfish
Rougheye rockfish*
Sharpchin rockfish
Shortraker rockfish*
Silvergrey rockfish
Speckled rockfish
Splitnose rockfish
Squarespot rockfish
Starry rockfish
Stripetail rockfish
Tiger rockfish*
Treefish

Vermilion rockfish
Yelloweye rockfish
Yellowmouth rockfish*
Yellowtail rockfish
Longspine thornyhead
Shortspine thornyhead
Cabezon

Kelp greenling
Lingcod

Pacific cod

Pacific whiting
Sablefish

Highly Migratory Species Fishery Management Plan

North Pacific albacore
Yellowfin tuna

Bigeye tuna

Skipjack tuna
Northern bluefin tuna

Common thresher shark
Pelagic thresher shark
Bigeye thresher shark
Shortfin mako shark
Blue shark

Striped marlin
Pacific swordfish

Dorado (also known as dolphinfish and mahi-
mahi)

* Species not found within the Project Area (Miller & Lea, 1972, as cited in MMS, 2001)

Other vulnerable habitats that are in need of protection and restoration are off-channel rearing areas (e.g.,
wetlands, oxbows, side channels, sloughs) and estuarine and other near-shore marine areas. Submarine
canyons and other regions of pronounced upwelling are also thought to be particularly important during
El Nifio events (N. Bingham, Pacific Coast Federation of Fishermen’s Associations, pers. comm., as cited
in MMS, 2001) and may need additional consideration for protection. Because pink salmon enter
freshwater primarily to spawn and juveniles spend little to no time in freshwater, adequate spawning
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habitat is critical to sustaining productive pink salmon populations. Therefore, it is important that pink
salmon spawning areas and estuarine rearing areas receive adequate protection.

Impacts of Past and Present OCS Activities

OCS oil and gas activities began off southern California in the late 1960s (Galloway, 1997, as cited in
MMS, 2001). Section 4.1 provides information on current offshore infrastructure and levels and types of
activities. Several reviews have been made of the possible cumulative impacts of these activities on
biological resources in the region (Van Horn et al., 1988; Bornholdt and Lear, 1995, 1997; MMS, 1996,
as cited in MMS, 2001). Furthermore, several studies have examined the effects of OCS activities on fish
resources of the study area (Imamura et al., 1993, as cited in MMS, 2001; Love et al., 1999, as cited in
MMS, 2001; Love et al., 2003).

Seismic Surveys. Since 1963, more than 400 geological and geophysical surveys, including both 2-D and
3-D seismic surveys, have been conducted in the Santa Barbara Channel and Santa Maria Basin, and
many others have occurred in state waters. Most of these surveys occurred during the 1970s and 1980s;
the most recent seismic survey offshore southern California was the Exxon 3-D seismic survey conducted
in the western Santa Barbara Channel in 1995 (MMS, 1995, as cited in MMS, 2001). Several studies have
examined the effects of seismic energy on various life stages of fish (e.g., Dalen and Knutsen, 1986; Falk
and Lawrence, 1973; Greene, 1985; Holliday, et al., 1987; Kostyuchenko, 1973; Pearson, et al., 1987;
Turnpenny and Nedwell, 1994, all as cited in MMS, 2001).

The studies indicate that direct damage to adult fishes is mainly to the swim bladder and at fairly close
ranges to the air gun. Any direct mortality to adults, eggs, and larvae would only have occurred very close
to the air gun arrays — within 5 to 20 feet of the source. Some short-term behavioral changes may have
occurred, but would not have caused a significant impact to the fish resources of the survey area. Pelagic
fishes, such as anchovies, mackerel, sharks, and barracuda, generally swim away from or would avoid the
area during the seismic survey. Demersal fishes, such as rockfishes, flatfishes, and ling cod would either
flatten to the bottom or leave the area during the survey. These behavioral changes would have been
short-term and the fishes would have returned to the area once the survey was completed.

Oil Spills. One major OCS-related oil spill occurred in the study area in the Santa Barbara Channel in
1969. No effects on fish populations were noted by the California Department of Fish and Game (CDFG).
A temporary reduction in fish catch after February 1969 was due more to the difficulties associated with
fishing in oiled waters than to oil-related fish kills (Straughan, 1971, as cited in MMS, 2001). Ebeling et
al. (1971, as cited in MMS, 2001) also found no noticeable effects on fish in the SBC after the spill. The
NAS (1985, as cited in MMS, 2001) concluded that “a direct impact on fishery stocks has not been
observed.” Since 1971, when formal tracking of all OCS spills was initiated, 841 OCS-related oil spills
have occurred in the Pacific Region (see Section 5.3). However, almost all of these (99 percent) have
been very small (less than 50 bbl), although five ranged in size from 50 to 163 bbl. No impacts to marine
fish resources have been reported from these spills.

Effluent Discharges. Effluent discharges are regulated by EPA under the General NPDES permit. The
permitted discharges are based on water quality criteria determined outside the 328-foot (100-meter)
radius mixing zone beyond each platform’s discharge pipe. However, the discharge pipes are located
directly beneath the platforms where up to 39 species federally managed in the Pacific Groundfish
Fishery Management Plan have been documented. Several of the species are in decline due to various
factors. Biotic surveys of California platforms indicate that many different species of fish and
invertebrates can be found on the current platform structures (see for example Love et al., 2003). MMS
has funded research to determine whether platforms concentrate existing stocks, or provide new habitat,
which may increase the numbers within a species. However, there is not any sound scientific evidence to
support the idea that platforms enhance or reduce regional stocks of marine fish species. The primary
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reason for this conclusion is that the 27 platforms represent a tiny fraction of the available hard substrate
in the SCB. Thus, for the majority of species any regional effects from lethal and sub-lethal impacts due
to effluent discharges are likely to be very small and not even detectable empirically. However, because
species differ greatly in life history, population dynamics, and geographic distribution, it is possible that
effluent discharges could have a more substantial effect on some key species. These species of special
concern could include several rockfish species whose low abundance has triggered severe restrictions on
harvest and stock rebuilding plans. Bocaccio, for example, is estimated to have declined to about 1
percent of virgin biomass. Love ef al. (2000, as cited in MMS, 2001) reported that Platform Gail had a
density of adult Bocaccio an order of magnitude greater than the average density found on 61 natural
reefs in appropriate depths. A more recent study (Love, et al., 2003) between 1995 and 2001, the fish
populations associated with 18 oil and gas platforms and with over 80 shallow and deep-water natural
rock reefs offshore southern and central California were assessed. Rockfish were found to be most
abundant group of fish associated with the platform habitats (vertical and horizontal structures and shell
mounds) and while generally higher fish densities were found at the platforms, species richness was found
to be greater at the natural outcrops (Love, et al., 2003). That report also suggests that “...some
platforms may be important to regional fish production.”

4.7.5 Marine and Coastal Birds

The marine and coastal bird populations of the eastern Pacific Ocean off southern California are both
diverse and complex, being composed of as many as 195 species (Baird, 1993, as cited in MMS, 2001).
Most of these birds are afforded protection under the Migratory Bird Treaty Act of 1918. The Migratory
Bird Treaty Act, which is enforced by the U.S. Fish and Wildlife Service, prohibits the take, possession,
import, export, transport, selling, purchase, barter, or offering for sale, purchase or barter, any migratory
bird, their eggs, parts, and nests, except as authorized under a valid permit (50 CFR 21.11). Threatened
and endangered birds, which are protected under the Endangered Species Act, are discussed in Section
4.7.7.3.

The marine and coastal birds of the study area, which extends from the Point Sur in the north to the Palos
Verde Peninsula in the south, has been described in detail in previous studies and environmental
document (e.g., Sowls et al., 1980; Briggs et al., 1981; 1983; 1987; Hunt et al., 1981; A. D. Little, 1984;
1985; URS, 1986; Carter et al., 1992; Baird, 1993, as cited in MMS, 2001). Information on the at-sea
distribution and abundance of seabirds is based largely on MMS-funded ship and aerial surveys
conducted by researchers at the Center for Marine Studies, University of California, Santa Cruz. Surveys
of seabirds in the Southern California Bight portion of the project area were conducted from 1975 to 1978
(Briggs et al., 1981, as cited in MMS, 2001), while surveys of the northern portion (north of Point
Conception) of the project area were conducted from 1980 to 1983 (Briggs et al., 1983, as cited in MMS,
2001). Both of these studies are summarized in Briggs et al. (1987, as cited in MMS, 2001). The data
from these studies have been computerized, standardized, and compiled in the Marine Mammal and
Seabird Computer Database Analysis System (ECI, 1992, as cited in MMS, 2001). This computer
database was used extensively in the following discussion of seabird distribution and abundance in the
project area. Information on nesting seabirds is based on surveys conducted for MMS by the U.S. Fish
and Wildlife Service. The first of these was conducted from 1979 to 1980 (Sowls et al., 1980, as cited in
MMS, 2001), while the second and most recent was conducted from 1989 to 1991 (Carter et al., 1992, as
cited in MMS, 2001). Information on shorebirds is from Garrett and Dunn (1981), Baird (1993), Lehman
(1994), as cited in MMS, 2001, and McCrary and Pierson (2002), which was in preparation at the time of
MMS, 2001.
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Birds Sensitive to OCS Activities

Of the many different types of birds that occur in the project area, two groups are generally the most
sensitive to the potential impacts of OCS development: seabirds (e.g., loons, grebes, shearwaters, sea
ducks, and gulls) and shorebirds (e.g., sandpipers and plovers). Other types of birds, such as waterfowl
and marshbirds (herons and egrets) may be vulnerable when they occupy coastal wetlands and estuaries.
While some of these breed in the area, others may spend their non-breeding or “wintering” period there or
may simply pass through during migration.

SEABIRDS

Seabirds, as compared to shorebirds, are probably the most sensitive to OCS activities and accidental oil
spills, especially those that breed in the area. Seabirds can be divided into four major groups based on
habitat use, behavior, and/or phylogenetic relationships: nearshore, pelagic, breeding species, and
seasonal gulls. Each type is described below.

Nearshore Species. Nearshore species are those that generally occupy relatively shallow waters close to
shore. While in central and southern California, these species spend almost their entire time on the water
surface and are particularly vulnerable to oil spills. In the project area, the most common nearshore
species are: loons (redthroated -Gavia stellata, common -Gavia immer, and Pacific -Gavia pacifica),
western grebe (Aechmophorus occidentalis), and surf scoter (Melanitta perspicillata). In central and
southern California, nearshore species occur in highest numbers during the winter months; relatively few
remain during the summer. Based on information in the Marine Mammal and Seabird Computer Database
Analysis System (ECI, 1992, as cited in MMS, 2001), the density of nearshore species in the project area
averages about 5 birds/km” (1.9 birds/mile®) (range = 0-240 birds/km?; 0-92.7/mile?). However, about 80
percent of these birds are usually found within 8 km (5 miles) of the mainland shore, and average
densities can be much higher in this area. Although at least some of these birds are found along the entire
coastline of both the mainland and Channel Islands, important concentrations occur off the City of
Ventura (Ventura County) and between Point Sal and Purisima Point in northern Santa Barbara County in
the general vicinity of the Point Sal and Purisima Point Units. Somewhat lower concentrations of
nearshore species also occur in the Channel Islands National Marine Sanctuary, especially along the
northern side of the Channel Islands.

Pelagic Species. Pelagic species are those that generally occupy deeper waters than nearshore species
and may be found far from shore. These species spend much of their time on the water surface or diving
into the water for food, and are very vulnerable to oil spills. In the project area, the most common
offshore species are: shearwaters (sooty -Puffinus griseus, black-vented -Puffinus opisthomelas, and pink-
footed -Puffinus creatopus), northern fulmar (Fulmarus glacialis), phaloropes (red -Phalaropus fulicaria
and red-necked -Phaloropus lobatus), jaegers (pomarine -Stercorarius pomarinus and parasitic -
Stercorarius parasiticus), and common murres (Uria aalge). Although the period of highest density
varies from species to species, at least some individuals are present in the project area at any time. Based
on information in the Marine Mammal and Seabird Computer Database Analysis System (ECI, 1992, as
cited in MMS, 2001), the density of pelagic species in the project area averages about 21 birds/km? (8.1
birds/mile?) (range = 0-2,232 birds/km?; 0-861.8/mile?). Although these species are generally widespread,
important concentrations within the project area occur in the eastern Santa Barbara Channel; in the
Channel Islands National Marine Sanctuary, especially the area between Santa Cruz and Santa Rosa
Island; and along the coast, north of Point Arguello. This latter area of concentration includes the waters
of the Point Sal and Purisima Point Units.

Breeding Species. Breeding species are those that nest on the Channel Islands, and along the mainland
from Point Conception north; few, if any, seabirds nest on the mainland south of Point Conception (Carter
et al., 1992, as cited in MMS, 2001). Most of the seabird nests in southern California occur within the
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Channel Islands National Park, which affords a high level of protection to breeding seabirds. In the
project area, the most common breeding species are: storm-petrels (leach’s -Oceanodroma leucorhoa,
ashy -Oceanodroma homochroa, and black -Oceanodroma melania), California brown pelican
(Pelecanus occidentalis), cormorants (Brandt’s -Phalocrocorax penicillatus, double-crested -
Phalocrocorax auritus, and pelagic -Phalocrocorax pelagicus), western gull (Larus occidentalis), and
alcids (pigeon guillemot -Cepphus columba, Cassin’s -Ptychoramphus aleuticus and rhinoceros auklet -
Cerorhinca monocerata) (see Table 4.7-7 for a complete list of all breeding seabirds). Location, number
of nests, and at-sea densities vary greatly from species to species (Table 4.7-7). Although breeding
phenology also varies from species to species, one or more species is generally conducting some aspect of
reproduction (nest building, egg laying, chick rearing, etc.) from April through August. In 1989-1991, the
total breeding seabird population of the project area was estimated at over 100,000 birds or about 16
percent of the total for all of California (from Carter et al., 1992, as cited in MMS, 2001).

Table 4.7-7. Breeding Seabirds of Central and Southern California, 1989-1991.

Mean At-Sea
Number of Density (km2)
Species Location Birds (range)
Leach’s Storm-petrel San Miguel and Santa Barbara Island 318 0.04 (0-2.6)
Ashy Storm-petrel pan Migue. Santa Gruz, and Santa 3135 0.02 (0-4.8)
Black Storm-petrel Santa Barbara Island 274 0.01 (0-0.6)
Brown Pelican Anacapa and Santa Barbara Island 11,916 0.6 (0-35)
Double-crested Cormorant lSs?;nl(\j/hguel, Anacapa, and Santa Barbara 2,463 0.01(0-0.7)
Mainland; San Miguel, Santa Rosa, Santa
Brandt's Cormorant Cruz, Anacapa, Santa Barbara, San 31,069 0.2 (0-5.5)
Nicolas, and Santa Catalina Island
. Mainland; San Miguel, Santa Rosa, Santa
Pelagic Cormorant Cruz, Anacapa, and Santa Barbara Island 3,322 0.04 (0-4.4)
Mainland; San Miguel, Santa Rosa, Santa
Western Gull Cruz, Anacapa, Santa Barbara, San 27,960 5.8 (0-625)
Nicolas, and Santa Catalina Island
Least Tern Mainland 2096-2198! NA (NA)
. . Mainland; San Miguel, Santa Rosa, Santa
Pigeon Guillemot Cruz, Anacapa, and Santa Barbara Island 5813 0.02(0-12)
, San Miguel, Santa Cruz, and Santa
Xantus' Murrelet Barbara Island 1,760 (0-1.1)
‘L San Miguel, Santa Cruz, and Santa
Cassin’s Auklet Barbara Island 12,566 0.5 (0-86)
Rhinoceros Auklet San Miguel Island 19 0.2 (0-9.3)
Tufted Puffin San Miguel Island 10 0.01(0-0.4)

Source: Carter et al, 1992, as cited in MMS, 2001
12003 nesting season (from Keane, 2004a)
2 Includes large population of wintering birds

The current pattern of breeding seabird abundance, species composition, and distribution in southern
California is the result of many different factors, including human disturbance, habitat loss, climate
changes, and major climate events (e.g., El Nino events). Ranching activities that occurred in the past on
several of the Channel Islands resulted in the loss of nesting habitat, and some species (e.g., Cassin’s
auklets on Santa Barbara Island) may never fully recover (H. Carter, USGS, pers. comm., as cited in
MMS, 2001). The introduction of domestic cats and rats to many of the offshore islands has resulted in
the loss of eggs, nestlings, and adult birds. More recently, DDT use resulted in a major decline in brown
pelican reproduction and possibly other species as well. Although the long-term effects on breeding
populations are unknown, many thousands of seabirds were lost in the 1969 Santa Barbara Oil Spill. In
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recent years, although the reasons are not fully understood, several breeding seabirds have increased in
abundance (pelagic cormorant and Brandt’s cormorants, western gulls, pigeon guillemots), while others
(Xantus’ murrelet, Cassin’s auklet) have declined (H. Carter, USGS, pers. comm., as cited in MMS,
2001). Although the effects of El Nino events on seabirds in southern California is not well understood,
cormorants nesting in the Channel Islands may suffer higher adult mortality and lower reproductive
success during El Nino periods probably as a result of a decrease in their food supply (H. Carter, pers.
comm., as cited in MMS, 2001). One indication that the marine environment of southern California may
have actually improved for at least some seabirds in recent years is that one species which may have
never nested in southern California, the rhinoceros auklet, is now breeding there (Carter et al., 1992, as
cited in MMS, 2001). Another species, the tufted puffin, which has not nested in southern California for
many years, has now returned (Carter et al., 1992, as cited in MMS, 2001).

Seasonal Gulls. Many gulls and terns (excluding western gull and least tern which are covered under
breeding species), although an important component of the central and southern California avifauna, do
not readily fit into any of the above categories. Some are coastal in nature (e.g., ring-billed gull -Larus
delawarensis), while others remain far offshore (e.g., arctic tern -Sterna paradisaea). The most common
gulls and terns in the project area are: California (Larus californicus), ring-billed, Heerman’s (Larus
heermanni), and Bonaparte’s gull (Larus philadelphia) and Forster’s (Sterna forsteri), Caspian (Sterna
cassia), and elegant tern (Sterna elegans). Based on information in the Marine Mammal and Seabird
Computer Database Analysis System (ECI, 1992, as cited in MMS, 2001), the density of seasonal gulls
and terns in the project area averages about 7 birds/km?® (2.7 birds/mile®) (range = 0-361 birds/km?*;
0-139.4/mile?). Important concentrations of gulls that do not breed in the project area occur along the
mainland coast of the Santa Barbara Channel and in nearshore waters north of Point Arguello. The former
area of concentration includes the waters of the Gato Canyon Unit.

SHOREBIRDS

Shorebirds are another important component of the avifauna of the project area. More than 40 shorebird
species have been recorded in central and southern California (Garrett and Dunn, 1981, Lehman, 1994, as
cited in MMS, 2001); however, many of these are extremely rare, and only about 24 species occur
regularly in the area. Almost all shorebirds migrate to the project area from northern breeding sites; very
few shorebirds breed in this area. Although the majority of shorebirds occupy coastal wetlands, including
estuaries, lagoons, and salt and freshwater marshes, they also occupy other coastal habitats, including
sandy beaches and rocky shores. Common shorebird species in the project area include: black-bellied
plover (Pluvialis squatarola), willet (Catoptrophorus semipalmatus), whimbrel (Numenius phaeopus),
marbled godwit (Limosa fedoa), black turnstone (Arenaria melanocephala), sanderling (Calidris alba),
western sandpiper (Calidris mauri), least sandpiper (Calidris minutilla), dunlin (Calidris alpina), and
dowitchers (short-billed -Limnodromus griseus, and long-billed -Limnodromus scolopaceus). Breeding
shorebirds are limited to black oystercatcher (Haematopus bachmani), black-necked stilt (Himantopus
mexicanus), American avocet (Recurvirostra americana), killdeer (Charadrius melodus), and the
threatened western snowy plover, which nests and winters on sandy beaches (see Section 4.7.7.3 for more
information on this species).

Because of their migratory nature and the fact that few breed in the project area, shorebirds are most
abundant in this area from fall through spring; comparatively few shorebirds remain during the summer
months. Shorebirds may begin the fall migration to their southern wintering grounds in August, and by
October, most have moved to points south of Alaska. Wintering areas vary from species to species, with
most species wintering from California southward (in some cases as far south as southern Chile).

Available habitat for shorebirds has been greatly reduced over the last several decades due to urban and
recreational development projects, especially in California. Large percentages of California’s coastal
wetlands have disappeared, resulting in the loss of valuable habitat to several coastal birds that are
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dependent on wetlands. Within the project area, remaining shorebird use areas include: Mugu Lagoon,
Santa Clara River mouth, Carpinteria Marsh, Goleta Slough, the Santa Ynez River mouth, and the Santa
Maria River mouth. Shorebird densities are not available for these areas or others in southern California,
but they are generally considered to be lower than heavily used areas, such as the San Francisco Bay.
Although densities are not available, shorebirds occupying sandy beaches in nearby Ventura County
averaged about 44 birds per linear kilometer of beach (McCrary and Pierson, 2002, as cited in MMS,
2001).

MARSHBIRDS AND WATERFOWL

These birds, which include herons, egrets, ducks, geese, and rails, occupy a variety of coastal and interior
wetlands. Along the mainland coast of the project area, these birds occupy saltwater marshes including
Morro Bay, Carpinteria Marsh, and Mugu Lagoon, as well as various river (e.g., Santa Ynez) and stream
mouths. Although abundance information is generally not available for these birds, highest concentrations
usually occur during the winter months; this is especially true for waterfowl.

As many as 25 species of marshbird have been recorded in the coastal region of central and southern
California (Garrett and Dunn, 1981, as cited in MMS, 2001). Common marshbirds include: black-
crowned night heron (Nycticorax nycticorax), green heron (Butorides virescens), cattle egret (Bubulcus
ibis), snowy egret (Egretta thula), great egret (Ardea alba), great blue heron (Ardea herodias), Virginia
rail (Rallus limicola), sora (Porzana carolina), and American coot (Fulica americana).

As many as 40 species of waterfowl have been recorded in the coastal region of central and southern
California (Garrett and Dunn, 1981, as cited in MMS, 2001). Common waterfowl in the project area
include: Canada goose (Branta canadensis), green-winged teal (4nas crecca), American wigeon (Anas
americana), northern pintail (4nas acuta), northern shoveler (Anas clypeata), and cinnamon teal (4nas
cyanoptera)

Effects of Past Offshore Oil and Gas Activities

Offshore oil and gas activities began off southern California in the late 1960s (Galloway, 1997, as cited in
MMS, 2001). Several reviews have been made of the possible cumulative impacts of these activities on
biological resources in the region (Van Horn et al., 1988; Bornholdt and Lear, 1995, 1997; MMS, 1996,
as cited in MMS, 2001).

The impact sources related to offshore oil and gas activities that may have had long-term (e.g., months or
years) effects on marine and coastal birds in the project area are oil spills, loss of offshore structures as
roosting sites, and disturbance from helicopter flights. Other activities, including the noise and
disturbance associated with exploration, platform and pipeline installation, and vessel traffic, would have
had, at most, very short-term (e.g., hours or days), minor effects on birds in this area.

Direct contact of birds with oil can cause matting of plumage, resulting in reduced flying or swimming
abilities; loss of buoyancy, which can lead to exhaustion and death from drowning; loss of insulation,
which can lead to death from hypothermia; and increased physiological stresses and reproductive failures
due to ingestion of oil (Nero and Associates, 1987; Clark, 1984; Hunt, 1985, as cited in MMS, 2001). The
largest oil spill from offshore oil and gas activities in the project area was the 1969 Santa Barbara spill.
Although the long-term effects of this spill on seabirds are unknown, many thousands of seabirds were
lost (Straughn, 1971, as cited in MMS, 2001). Since 1971, when formal tracking of all OCS spills was
initiated, 841 OCS-related oil spills have occurred in the Pacific Region. However, almost all of these (99
percent) have been very small (less than 50 bbl). No impacts to birds have been reported from these very
small spills. In addition to these very small spills, five OCS-related spills equal to or larger than 50 bbl
have also occurred in the Pacific Region since 1971. These spills ranged in size from 50-163 bbl. Four of
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these spills did not contact shore, and no impacts to birds were reported from them. One spill, the 163-bbl
1997 Torch pipeline spill off Point Pedernales, contacted the shoreline and resulted in bird mortality. This
spill is estimated to have killed more than 700 birds (McCrary et al, 2003). Birds affected included brown
pelicans, common murres, Brandt's cormorants and 18 other species.

Because offshore oil platforms provide roosting (and in some cases even nesting) habitat for seabirds,
platform removal eliminates these roosting sites. Offshore structures provide seabirds protection from
terrestrial predators and many kinds of human disturbance. In some cases, offshore structures may have
considerable value to some seabird species. For example, an offshore pier on State Lease PRC-421 in the
Ellwood Oilfield Complex in Santa Barbara County was used by between 12 and 160 California brown
pelicans (Gillies, 2004). In addition, Brandt's cormorants nested on the structure.

Helicopter traffic can disturb birds. Probably the most sensitive birds are the nesting seabirds, especially
those that nest on cliffs and offshore rocks. The few seabirds that nest along the mainland coast in the
vicinity of OCS projects are the only ones that are likely to be exposed to OCS-related helicopter traffic,
as air traffic over the Channel Islands National Marine Sanctuary and the Channel Islands National Park,
where most of the breeding seabirds in southern California occur, is restricted to altitudes greater than
1,000 feet. Several international and numerous smaller airports occur along the southern California coast
along with several military airports, and air traffic is a constant daily or even hourly occurrence. Birds
have probably become habituated to air traffic at least to some extent in this area. It is possible, however,
that increased air traffic over the past several decades has caused birds to abandon some nesting sites.

4.7.6 Marine Mammals

Three groups of marine mammals are found in central and southern California waters. The cetaceans
consist of two groups: the mysticetes, or large baleen whales, which feed by filtering their food through
long, fringed plates, and the odontocetes, or toothed whales, which include the sperm whales, dolphins,
porpoises, and lesser-known species such as the beaked whales. The pinnipeds include the true seals and
the eared seals, the sea lions and fur seals. Sea otters, the smallest of the marine mammals in southern
California, belong to the mustelid family, which includes otters, weasels, badgers, and skunks.

The marine mammal population off California includes eight baleen whale species; more than 20 species
of porpoises, dolphins, and other toothed whales; six species of pinnipeds; and the sea otter — at least 39
species have been identified from sightings or strandings. Some species are purely migrants that pass
through central and southern California waters on their way to calving or feeding grounds elsewhere,
some are seasonal visitors that remain for a few weeks or months, and others are resident for much or all
of the year. At certain times of the year, hundreds of thousands of marine mammals may be present. Table
4.7-8 shows the seasonal abundance of common marine mammals in the project area.

The narrow continental shelf along the Pacific coast and the presence of the cold California current
sweeping down from Alaska allow northern forms to reach nearshore waters as far south as Baja Cali-
fornia. As a result, the waters of the Santa Maria Basin and Southern California Bight (SCB) encompass a
region of overlap of warm and cool-water species; some reach the northern limits of their range here,
others are at their southern limit (Bonnell and Dailey, 1993; Wiirsig, 1990, as cited in MMS, 2001). The
SCB itself is a complex combination of islands, ridges, and basins that exhibit wide ranges in water
temperature (see Section 4.5, Physical Oceanography).
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Table 4.7-8. Seasonal Abundance of Common Marine Mammals in the Project A
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Most of the marine mammal species in central and southern California were heavily exploited prior to
1972 for oil, pelts, and other products, and some species are still recovering. Much of the historical
information on marine mammal populations is based on accounts by whalers and sealers, and the original
sizes of most populations are not well known (Bonnell and Dailey, 1993, as cited in MMS, 2001).

However, it is known that the populations of many marine mammals were much larger in the past.
Recognition of this led to the passage of several laws regulating human activities where marine mammals
might be adversely affected. In the United States, these include the Marine Mammal Protection Act of
1972, which prohibits the intentional taking, import, or export of any marine mammal without a permit,
and the Endangered Species Act of 1973, which extends similar protection to species listed as threatened
or endangered. The threatened or endangered marine mammal species found in southern California waters
include six whales (blue, humpback, fin, sei, right, and sperm whales), two pinnipeds (Guadalupe fur seal
and Steller sea lion), and the California sea otter. These species are discussed in Section 4.7.7, Threatened
and Endangered Species.

In comparison with other areas, California marine mammals have been relatively well studied. Much of
the information gathered during recent decades resulted from systematic aerial and vessel surveys
sponsored by MMS’s Environmental Studies Program (e.g., Bonnell et al., 1981, 1983; Bonnell and
Dailey, 1993; Dohl et al., 1981, 1983, as cited in MMS, 2001). Pelagic data from these and more recent
MMS studies in the area have been computerized, standardized, and compiled in the Marine Mammal and
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Seabird Computer Database Analysis System (ECI, 1992, as cited in MMS, 2001). More recently, pelagic
surveys of marine mammals and studies of pinniped populations on land in California have been
conducted by NMFS and associated institutions (e.g., Barlow, 1995; Barlow et al., 1995, 1997; Barlow
and Gerrodette, 1996; DelLong and Melin, 2000; Forney et al., 2000; Stewart and Yochem, 2000, as cited
in MMS, 2001). Koski et al. (1998, as cited in MMS, 2001) provide a recent synthesis of much of the
information generated by these studies for central and southern California waters. An ongoing study of
marine mammals and seabirds off southern California, which is being conducted by the U.S. Geological
Survey with MMS as a cooperating agency, is also beginning to yield information on marine mammals in
the project area (McChesney et al., 2000; Orthmeyer et al., 2000, as cited in MMS, 2001; Caretta et al.,
2004; and Angliss and Lodge, 2004). In addition, a number of MMS environmental document summarize
existing data on marine mammals in the area (USGS, 1984; ADL, 1984, 1985; MMS, 1984, 1992, 1996;
SAI 1984; URS, 1986, as cited in MMS, 2001). Stock assessments of marine mammals that use central
and southern California waters is available from NOAA Marine Fisheries Service (Carretta et al., 2004)
and Alaska Fisheries Center (Angliss and Lodge, 2004). Information from these sources is incorporated
by reference in this document and summarized below. The area described in this Section encompasses
both the area potentially impacted by the Proposed Action and the larger area that potentially could be
affected by oil spills resulting from the development of the undeveloped leases.

Whales

BALEEN WHALES

Three families of baleen whales, or mysticetes, occur in southern California waters: the gray whale, the
right whale, and the rorquals. Rorquals (including the blue, fin, humpback, sei, Bryde’s, and minke
whales) have pleated throats that expand to take in water, which is then strained outward through the
baleen. As noted, most of these species are listed as endangered and are described in Section 4.7.7.

Although individual species’ patterns vary, baleen whales range widely in the North Pacific, migrating
between coldwater summer feeding grounds in the north and winter calving grounds in the south (Bonnell
and Dailey, 1993; Wiirsig, 1990, as cited in MMS, 2001). The mating season generally begins during the
southbound migration and lasts through winter. Pregnancy lasts 11 to 12 months for most of the rorquals,
and calves are usually weaned on the feeding grounds at 6 to 9 months of age (Bonnell and Dailey, 1993;
Wiirsig, 1990, as cited in MMS, 2001). Females of most species calve every 2 to 3 years (Bonnell and
Dailey, 1993; Wiirsig, 1990, as cited in MMS, 2001).

Most baleen whales feed fairly low on the food chain, eating a variety of swarming, shrimp-like
invertebrates (mainly euphausid and copepod crustaceans) (Bonnell and Dailey, 1993; Wiirsig, 1990, as
cited in MMS, 2001). Some species also take small schooling fishes and squid. Right whales and the
larger rorquals, such as the blue whale, appear to feed mainly on large crustaceans, while the diets of
smaller baleen whales tend to include more fish. Humpback whales, in particular, which feed
cooperatively, prey on a number of fish species. The gray whale is an exception to this pattern, feeding
mainly on bottom-dwelling amphipod crustaceans (Nerini, 1984, as cited in MMS, 2001).

Gray Whale. The gray whale (Eschrichtius robustus) population breeds and calves in lagoons along the
west coast of Baja California and in the Gulf of California in the winter (Rice and Wolman, 1971, as cited
in MMS, 2001). At the end of the January through March breeding season, the population begins an
8,000-km coastal migration to summer feeding grounds in the Bering and Chukchi seas, where they
remain until late September or early October.

Migrating gray whales generally travel within 3 km of the shoreline over most of the route, unless
crossing mouths of rivers and straits (Dohl et al., 1983; Braham, 1984a, as cited in MMS, 2001). Gray
whales appear to avoid areas of high turbidity, particularly following periods of rapid run-off due to
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inland rainfall (Dohl et al., 1982, as cited in MMS, 2001). Headland-to-headland traverses often take gray
whales 37 to 46 km off the coastline (Dohl et al., 1981, as cited in MMS, 2001). Off southern California,
where gray whales often travel through the Channel Islands, offshore movements of up to 80 km have
been observed (Jones and Swartz, 1987; Dohl et al., 1981; Bonnell and Daily, 1993, as cited in MMS,
2001). Gray whales generally are present off central and southern California from December through
May.

The eastern North Pacific gray whale stock was estimated at approximately 23,109 animals in 1993/1994
(Small and DeMaster, 1995; Koski et al., 1998, as cited in MMS, 2001) and 26,635 in 1997/1998 (Angliss
and Lodge, 2004).

Minke Whale. In the eastern North Pacific, minke whales (Balaenoptera acutorostrata) are a coastal
species and are widely distributed on the continental shelf throughout the eastern North Pacific (Green et
al., 1989, as cited in MMS, 2001). Minke whales are found year-round off California, and there may be a
resident population with home ranges (Bonnell and Dailey, 1993; Koski et al., 1998, as cited in MMS,
2001). Southern California waters appear to be relatively central to the North Pacific distribution of minke
whales (Bonnell and Dailey, 1993, as cited in MMS, 2001). The species’ winter range includes the SCB,
and a small portion of the population resides in the Bight throughout the summer, especially around the
northern Channel Islands (ECI, 1992; Bonnell and Dailey, 1993, as cited in MMS, 2001). A recent
estimate of the minke whale population for California-Washington waters is 1,015 animals (Carretta et
al., 2004).

The cycle of abundance in the SCB shows small, but distinct peaks in June and November, suggesting
that some whales probably migrate into and through the area in the spring and return in the fall. Bonnell
and Dailey (1993, as cited in MMS, 2001) estimated the migrant population to range from about 30 to 70
animals in spring and fall and estimated a summer resident population in the Bight of 20 to 40 whales.
Koski et al. (1998, as cited in MMS, 2001) estimated that about 180 minke whales are present throughout
the year in the Point Mugu Sea Range (PMSR), which roughly encompasses the Santa Maria Basin and
western half of the SCB out to about 200 km from shore.

The remaining unlisted species of baleen whale, Bryde’s whale (Balaenoptera edeni), may be more
tropical in distribution than other members of the genus Balaenoptera and is rarely seen in central or
southern California waters (Bonnell and Daily, 1993; Koski et al., 1998, as cited in MMS, 2001).

TOOTHED WHALES

The toothed whales, or odontocetes, found in central and southern California waters include one large
whale, the sperm whale, 12 to 16 species of dolphins, porpoises, and small whales, and at least 6 species
of beaked whale. The sperm whale, an endangered species, is described in Section 4.7.7.

Reproduction seems to occur year-round in most odontocetes, with spring and fall peaks commonly
observed in the North Pacific (Bonnell and Dailey, 1993; Wiirsig, 1990, as cited in MMS, 2001). Like the
larger baleen whales, most medium-sized odontocetes have an 11- to 12-month pregnancy, although there
is a general increase in duration with size, and larger species such as the killer whale have 15-month
pregnancies (Wiirsig, 1990, as cited in MMS, 2001). These species generally have inter-calf intervals of
greater than three years. Nursing generally lasts more than 1 year (Wiirsig, 1990, as cited in MMS, 2001).

Except for killer whales, which are the top predators in the ocean and feed on a wide variety of fishes,
squid, pinnipeds, and cetaceans (including the largest baleen whales), odontocetes generally feed on
schooling fishes and squid (Bonnell and Dailey, 1993, as cited in MMS, 2001). Major fish prey species
include anchovy, whiting (hake), mackerel, lanternfish, saury, smelt, tomcod, herring, and rockfishes — a
number of commercial species. Octopus and crustaceans are also eaten occasionally.
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Common Dolphin. Common dolphins are found worldwide and are the most abundant cetaceans in
California waters (Dohl et al., 1981, 1983; Bonnell and Dailey, 1993; Koski et al., 1998; Forney et al.,
2000, as cited in MMS, 2001). They range from the equator to at least central California in eastern North
Pacific. Common dolphins are gregarious and are frequently encountered in herds of 1,000 or more.

Two recognized species of common dolphin are found in central and southern California waters. The
long-beaked common dolphin (Delphinus capensis) is commonly found within about 90 km (50 nm) of
the coast from Baja north to about central California (Bonnell and Dailey, 1993; Forney et al., 2000, as
cited in MMS, 2001). Its relative abundance changes both seasonally and interannually, with the highest
densities observed during warm water events (Heyning and Perrin, 1994, as cited in MMS, 2001). A
recent minimum population estimate for this species is about 43,360 animals (Carretta et al., 2004).

The more numerous short-beaked common dolphin (D. delphis) ranges from the coast to 550 km (300
nm) offshore. Short-beaked common dolphins have recently been sighted as far north as 42° N. latitude in
the summer and fall (Forney and Barlow, 1998, as cited in MMS, 2001). A recent population estimate for
the California-Washington population of this species is approximately 449,846 animals (Carretta et al.,
2004).

Data from the MMS pelagic marine mammal database (ECI, 1992, as cited in MMS, 2001), which do not
discriminate between the two species, indicate that common dolphins are found in highest annual
densities in the southern and eastern SCB, and in moderate densities throughout the Santa Barbara
Channel. Koski et al. (1998, as cited in MMS, 2001) estimated that common dolphin numbers in the
PMSR drop from 220,000-240,000 in winter to about 150,000 by summer.

Dall’s Porpoise. Dall’s porpoises (Phocoenoides dalli) are probably the most abundant small cetacean in
the North Pacific and are found in shelf, slope, and offshore waters throughout their range (Koski et al.,
1998, as cited in MMS, 2001). In the eastern North Pacific, they range from the Bering Sea south to Baja
California (Leatherwood et al., 1982, as cited in MMS, 2001). A recent abundance estimate for the
California-Washington population of this species (including the inland Washington waters) is about
99,517 animals (Carretta et al., 2004).

Dall’s porpoise are common off southern California in the winter and probably range south into Mexican
waters during coldwater periods (Leatherwood et al., 1982; Bonnell and Dailey, 1993, as cited in MMS,
2001). Sighting patterns suggest north-south movement as oceanographic conditions change (Forney et
al., 2000, as cited in MMS, 2001). Koski et al. (1998, as cited in MMS, 2001) estimated that about 9,500
Dall’s porpoise (20 percent of the California population) are present in winter in the PMSR. Data for the
project area from the MMS pelagic marine mammal database (ECI, 1992, as cited in MMS, 2001)
indicate highest annual densities in shelf waters along the Big Sur coast, over the shelf and slope in the
southern Santa Maria Basin, in the western Santa Barbara Channel, and offshore over deeper water.

Pacific White-Sided Dolphin. Pacific white-sided dolphins (Lagenorhynchus obliquidens) are found in
temperate waters of the North Pacific and are widely distributed from Baja California to the Gulf of
Alaska (Leatherwood et al., 1982, as cited in MMS, 2001). The California-Washington population was
recently estimated at approximately 59,274 animals (Carretta et al., 2004).

Although there is conflicting information on seasonal shifts in numbers and distribution (Bonnell and
Dailey, 1993; Koski et al., 1998, as cited in MMS, 2001), analyses of sighting patterns suggest that
Pacific white-sided dolphins make north-south movements, occurring primarily off California in cold
water months and moving northward to Oregon and Washington as waters warm in late spring in summer
(Leatherwood et al., 1994; Forney et al., 2000, as cited in MMS, 2001). Koski et al. (1998, as cited in
MMS, 2001) also estimated that Lagenorhynchus are most abundant in the PMSR from fall to spring,
when 23,000-28,000 are present. Data for the project area from the MMS pelagic marine mammal
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database (ECI, 1992, as cited in MMS, 2001) indicate highest annual densities in waters over the shelf
and slope, especially in the Santa Maria Basin. They occur in moderate densities in the Santa Barbara
Channel and near the northern Channel Islands, but are less abundant in the eastern SCB.

Northern Right Whale Dolphin. Northern right whale dolphins (Lissodelphis borealis) are endemic to
temperate waters of the North Pacific, where they range from about the Mexican border to British
Columbia (Leatherwood and Walker, 1979; Leatherwood et al., 1982, as cited in MMS, 2001). They are
primarily found over the shelf and slope in U.S. coastal waters and are known to make seasonal north-
south movements (Forney et al., 2000, as cited in MMS, 2001). The California-Washington population of
the species was recently estimated at about 20,362 animals (Carretta et al., 2004).

Off California, they are rarely sighted south of Point Conception in the summer; in winter, they are
primarily distributed from central California south (Bonnell and Dailey, 1993; Koski et al., 1998, as cited
in MMS, 2001). Koski et al. (1998, as cited in MMS, 2001) estimated that approximately 77,000-87,000
Lissodelphis are present in the inner half of the PMSR from winter through spring, with numbers
dropping to about 4,000 by summer. Data for the project area from the MMS pelagic marine mammal
database (ECI, 1992, as cited in MMS, 2001) show highest annual densities over the shelf north of Point
Conception.

Risso’s Dolphin. In the eastern North Pacific, Risso’s dolphins (Grampus griseus) range from the equator
to waters off British Columbia (Braham, 1983; Green et al., 1989, as cited in MMS, 2001). Sightings of
Risso’s dolphins traditionally have been tied to the slope, but sightings over the shelf have increased since
1971 (Leatherwood et al., 1984; Carretta et al., 1995, as cited in MMS, 2001). A recent estimate of the
California-Washington population is about 16,066 animals (Carretta et al., 2004).

Risso’s dolphins are present off central and southern California year-round (Dohl et al., 1981, 1983;
Bonnell and Dailey, 1993, as cited in MMS, 2001). The Risso’s dolphins found off California during the
colder water months are thought to shift northward to Oregon and Washington in the late spring and
summer, and there seems to be a gap between California animals and those sighted in the tropical Pacific
and Gulf of California (Forney et al., 2000, as cited in MMS, 2001). Although Koski et al. (1998, as cited
in MMS, 2001) reported that maximum numbers of Risso’s dolphins are present in the PMSR in fall and
winter, they provided numbers based on an earlier estimate for the west coast population, which has since
been revised downward (Forney et al., 1995, 2000, as cited in MMS, 2001). Project-area data from the
MMS pelagic marine mammal database (ECI, 1992, as cited in MMS, 2001) indicate that Risso’s
dolphins occur in highest densities along the shelf break.

Bottlenose Dolphin. Bottlenose dolphins (Tursiops truncatus) are probably more widely distributed than
any other species of small cetacean in the tropical and temperate eastern North Pacific (Leatherwood et
al., 1982, as cited in MMS, 2001). Off the American coastline, they range from equator north into central
California (Leatherwood and Reeves, 1986; Bonnell and Dailey, 1993, as cited in MMS, 2001).

There are two California populations of bottlenose dolphins, coastal and offshore. Coastal bottlenose
dolphins generally are found within a kilometer or two of shore, primarily from Point Conception south
into Mexican waters. The coastal population appears to form small resident groups that range along the
coastline, especially off Orange and San Diego counties (Weller and Defran, 1989, as cited in MMS,
2001). Since the 1982-1983 El Nifio, coastal bottlenose dolphins have been sighted as far north as San
Francisco (Bonnell and Dailey, 1993; Forney et al., 2000, as cited in MMS, 2001). Carretta et al. (2004)
estimated the coastal population at about 206 animals.

Offshore bottlenose dolphins have been documented in offshore waters as far north as 41° N. latitude and
may range into Oregon and Washington waters during warm water periods (Forney et al., 2000, as cited
in MMS, 2001). Although no seasonality in their distribution is apparent from the sighting data (Forney

January 2005 4.7-29 Environmental Information Document



4.7 Biological Resources 4. Affected Environment

and Barlow, 1998, as cited in MMS, 2001), the offshore population is believed to have a more-or-less
continuous distribution off California (Mangels and Gerrodette, 1994, as cited in MMS, 2001). In the
SCB, this population appears to be centered around Santa Catalina Island, with possible dispersion in the
winter (Dohl et al., 1981, as cited in MMS, 2001). Project-area data from the MMS pelagic marine
mammal database (ECI, 1992, as cited in MMS, 2001), which do not distinguish between the two forms,
also show highest densities near Catalina and lower densities nearshore. The California-Washington
offshore population is estimated at 5,065 animals (Carretta et al., 2004, as cited in MMS, 2001).

Killer Whale. Killer whales (Orcinus orca) are found over and near the continental slope from the Arctic
south to the equator. They travel and feed in social groups known as pods, which may vary in number
from a few to, occasionally, hundreds of animals (Bigg et al., 1987, as cited in MMS, 2001). In some
areas, such as Puget Sound, killer whale populations are resident year-round; in others, they may make
seasonal movements (Bigg et al., 1987, as cited in MMS, 2001). Off California, two stocks have been
identified: an eastern North Pacific transient stock, and an eastern North Pacific offshore stock (Forney et
al., 2000, as cited in MMS, 2001).

Movements of transient killer whales between Southeast Alaska and central California have been
documented (Goley and Straley, 1994; Forney et al., 2000, as cited in MMS, 2001). These animals appear
to belong to a ‘transboundary’ stock that includes whales from British Columbia waters (Forney et al.,
2000, as cited in MMS, 2001). Off California, 121 ‘transients’ have been identified; the total estimate for
this stock (based on the number of individually identified animals) is approximately 375 animals (Forney
et al 2000, as cited in MMS, 2001).

Killer whales of the offshore stock have been identified off California, Oregon, and Southeast Alaska
(Ford et al., 1994; Black et al., 1997; Dahlheim et al., 1997, as cited in MMS, 2001). These animals
apparently do not mix with transient and resident stocks, but are most closely akin (genetically,
morphologically, and behaviorally) to resident whales (Forney et al., 2000, as cited in MMS, 2001). The
best available estimate of the offshore population component is 466 animals (Carretta et al., 2004).

Koski et al. (1998, as cited in MMS, 2001) estimated that about 360 killer whales of all stocks are present
in the PMSR throughout the year. Data for the project area from the MMS pelagic marine mammal
database (ECI, 1992, as cited in MMS, 2001) indicate that killer whales are seen west of San Miguel
Island, over the shelf north of Point Conception, and in highest numbers in the Monterey Bay area.

Southern resident killer whales consist of three pods that reside primarily in Puget Sound (Washington
State), the Strait of Juan de Fuca (between the United States and Canada), and the Strait of Georgia
(British Columbia) during the spring, summer and fall. (Krahn et al., 2002). NMFS received a petition
from the Center for Biological Diversity and co-petitioners on May 2, 2001, to list the Eastern North
Pacific Southern Resident stock of killer whales as an "endangered" or "threatened" species under the
Endangered Species Act (Carretta et al., 2004). NMFS established a Biological Review Team to
determine the status of the stock. Based on the report of the Biological Review Team (Krahn et al.,
2002), NMFS determined that southern resident killer whales are not a species under the Endangered
Species Act and that a listing of "threatened" or "endangered" was not warranted. NMFS did classify the
stock as "depleted" under the Marine Mammal Protection Act.

Southern resident killer whales recently have been sighted in central California where they are thought to
be feeding on salmon (Krahn et al., 2002). K and L pods were observed together off Monterey Bay in
January 2000 (Krahn et al., 2002). Members of L pod also were sighted in Monterey Bay on March 13,
2003 (Monterey Bay Whale Watch, 2003). These Monterey Bay sightings are as far south as southern
resident killer whales have been seen.
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Pilot Whale. The short-finned pilot whale (Globicephala macrorhynchus) is a relatively more southern,
or warmwater species. Pilot whales were common off southern California until the early 1980s (Dohl et
al., 1983, as cited in MMS, 2001), but disappeared from area waters following the 1982-83 EIl Nifio
(Bonnell and Dailey, 1993; Forney et al., 2000, as cited in MMS, 2001). Recently, pilot whales have
begun reappearing in California waters, possibly in response to long-term changes in oceanographic
conditions, but sightings are still rare (Forney et al., 2000, as cited in MMS, 2001). In 1993, there were
six sightings of pilot whales off California; two of these were south of Point Conception (Mangels and
Gerrodette, 1994; Koski et al., 1998, as cited in MMS, 2001). The most recent average abundance
estimate for California through Washington waters is 304 (Carretta et al., 2004).

The remaining dozen or so species of odontocetes, including the beaked whales and several species of
small whales and dolphins, tend to be pelagic or tropical species. These species are uncommon to rare in
area waters, and some are known only from strandings. The beaked whales include Cuvier’s beaked
whale (Ziphius cavirostris), Baird’s beaked whales (Berardius bairdi), and at least five species of the
genus Mesoplodon (M. carlhubbsi, M. ginkgodens, M. densirostris, M. hectori, and M. stejnegeri).
Among the remaining species are the false killer whale (Pseudorca crassidens), pygmy and dwarf sperm
whales (Kogia breviceps and K. simus), striped, spinner, and spotted dolphins (Stenella coeruleoalba, S.
longirostris, and S. attenuata), and rough-toothed dolphin (Steno bredanensis).

Pinnipeds

Four species of pinnipeds (California sea lions, northern fur seals, northern elephant seals, and harbor
seals) breed in southern California and are present year-round. The remaining two species, the eastern
stock of the Steller (northern) sea lion and the Guadalupe fur seal, are listed as threatened and no longer
breed in southern California (Bonnell and Dailey, 1993, as cited in MMS, 2001). These species are
described in Section 4.7.7. Two of the Channel Islands, San Miguel and San Nicolas, are the largest
pinniped rookeries on the west coast south of Alaska.

Pinnipeds come ashore at least once a year to breed and pup. Sea lions and fur seals are summer breeders.
Males, which are much larger than females, generally haul out on the rookeries first and attempt to
establish territories that will give them access to females. Pregnant females arrive, give birth, mate, and
then begin making trips to sea to feed, returning regularly to the rookery to nurse their pups. Most births
in California rookeries are in late June (Reeves et al., 1992). The length of the nursing period varies by
species, from about 4 months in the northern fur seal to a year or more in the sea lions (Riedman, 1990, as
cited in MMS, 2001).

True seals, or phocids, show different reproductive patterns (Riedman, 1990, as cited in MMS, 2001).
Elephant seals are winter breeders (Le Boeuf, 1981, as cited in MMS, 2001). Females give birth between
December and March (Reeves et al., 1992). As in the eared seals, males are much larger than females and
compete for access to them. Females nurse their pups for about a month without feeding, then abandon
them abruptly after mating. Pups spend about another month on the beach and then go to sea alone in the
spring, as the upwelling season begins.

Less is known about harbor seal breeding (Bigg, 1981; Riedman, 1990, as cited in MMS, 2001). Pups are
born in the spring and may enter the water with their mothers soon after birth. Their mothers continue to

feed as they nurse. On the Channel Islands, harbor seal pups are born from late February to early April
and nursed for 3 to 4 weeks (Stewart and Yochem, 1994, as cited in MMS, 2001).

Pinnipeds feed mainly on schooling fishes and squid (Bonnell and Dailey, 1993, as cited in MMS, 2001).
All pinnipeds in California feed on some of the same prey — northern anchovies and market squid, for
example, are important prey for many marine mammals and seabirds. However, the degree of overlap
varies from species to species and season to season. Elephant seals spend relatively little time in
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nearshore waters and appear to feed mainly on deepwater squids. In contrast, the diet of a nearshore
species such as the harbor seal includes greater quantities of bottom-dwelling fishes and octopus.

California Sea Lion. The California sea lion (Zalophus californianus) ranges from British Columbia to
Mexico. They breed in the summer on islands from the Gulf of California in Mexico to the Channel
Islands in southern California (Bonnell and Dailey, 1993, as cited in MMS, 2001). The current U.S.
population size is estimated at 237,000 to 244,000 animals (Carretta et al., 2004). In the SCB, California
sea lions currently breed on four islands: San Miguel, San Nicolas, Santa Barbara, and San Clemente. In
the fall, following the breeding season, non-lactating females, juveniles, and subadult and adult males
disperse northward from the Channel Islands rookeries to overwinter along the coasts of central and
northern California, Oregon, Washington, and British Columbia; lactating females and pups remain in
area waters (Stewart and Yochem, 2000, as cited in MMS, 2001). San Miguel and San Nicolas are the
major rookeries and together account for more than 90 percent of all pup births (Bonnell and Dailey,
1993, as cited in MMS, 2001).

Off southern California, California sea lions are the most abundant pinnipeds on land and in waters over
the continental shelf. Koski et al. (1998, as cited in MMS, 2001) estimated that about 72,000 California
sea lions are present at sea in the PMSR during the summer, when numbers are lowest, and 130,000 to
160,000 at other times of the year. Project-area data from the MMS pelagic marine mammal database
(ECI, 1992, as cited in MMS, 2001) demonstrate that California sea lions are widely distributed
throughout the SCB and over the shelf north of Point Conception, with moderate densities as far north as
Morro Bay. Highest densities throughout the year are recorded in the Santa Barbara Channel near the
northern Channel Islands.

Northern Fur Seal. The northern fur seal (Callorhinus ursinus) ranges southward in the eastern North
Pacific from the Bering Sea to California. Two stocks of northern fur seals are present seasonally in
California waters: the eastern North Pacific stock, and the San Miguel Island stock (Bonnell and Dailey,
1993; Koski et al., 1998, as cited in MMS, 2001). The eastern Pacific stock of the species is now
estimated to number a little more than a million animals, of which about 74 percent are associated with
the Pribilof Islands rookeries in the eastern Bering Sea (Hill and DeMaster, 1999, as cited in MMS,
2001). In the fall following the breeding season, females and many juveniles leave the Bering Sea and
migrate southward along the west coast as far as California.

Fur seals from the Bering Sea arrive offshore California in late November (Bonnell and Dailey, 1993, as
cited in MMS, 2001). Some animals move southward into continental slope and shelf waters, with
maximum numbers offshore of the slope between 34 to 42°N latitude during the months of February
through April. Nearly 270,000 have been estimated to be present at this time (Antonelis and Perez, 1984,
as cited in MMS, 2001). Most of these animals are gone by early June (Bonnell and Dailey, 1993; Koski
et al., 1998, as cited in MMS, 2001). Project-area data from the MMS pelagic marine mammal database
(ECI, 1992, as cited in MMS, 2001) reflect these seasonal movements, showing fur seals distributed
offshore, over and beyond the slope, with highest densities from the Big Sur coast northward. Northern
fur seals are rarely sighted within the SCB.

Northern fur seals established a breeding colony on San Miguel Island in the early 1960s (Peterson et al.,
1968, as cited in MMS, 2001). Since that time, the colony has increased steadily, except for steep declines
in 1983 and 1998 associated with El Nifio events in 1982-1983 and 1997-1998 (DeLong and Antonelis,
1991; Forney et al., 2000, as cited in MMS, 2001). The most recent estimate of the San Miguel Island
stock is approximately 7,784 fur seals (Carretta et al., 2004), which is down from the (pre-El Nifo) 1997
estimate of 12,000 (DeLong and Melin, 2000, as cited in MMS, 2001) but up from the 2000 estimate of
4,500 (Forney et al, 2000, as cited in MMS, 2001) indicating recovery from the 1998 El Nino event. The
San Miguel Island stock probably remains within the general vicinity of the rookery during most of the
year — lactating females appear to forage primarily in upwelling areas near and west of Point Conception
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in summer (Antonelis et al., 1990; Stewart and Yochem, 2000, as cited in MMS, 2001), and most
sightings in fall and winter have been recorded in offshore waters west of San Miguel Island (Bonnell et
al., 1981, 1983; Koski et al, 1998, as cited in MMS, 2001).

Northern Elephant Seal. Northern elephant seals (Mirounga angustirostris) now breed along the coast
from Baja California north to Point Reyes. Stewart et al. (1994, as cited in MMS, 2001) estimated the
1991 U.S./Mexican population at 127,000 animals. The California stock was estimated as 101,000 in
2001 (Carretta et al., 2004). San Miguel and San Nicolas islands are the major California rookery islands
(85 percent of 1990 pup production); a few are also born on Santa Rosa, Santa Barbara, and San Clemente
islands (Bonnell and Dailey, 1993, as cited in MMS, 2001).

Northern elephant seals typically haul out on land only to breed and molt and disperse widely at sea. They
spend relatively little time in southern California waters, traveling from the rookeries and hauling areas to
distant foraging areas in the North Pacific, Gulf of Alaska, and along the eastern Aleutian Islands (Stewart
and DeLong, 1995; Stewart and Yochem, 2000, as cited in MMS, 2001). Data for the project area from
the MMS pelagic marine mammal database (ECI, 1992, as cited in MMS, 2001) indicate that sightings of
northern elephant seals at sea are scattered throughout the SCB and over the shelf and slope north of Point
Conception.

Harbor Seal. Harbor seals (Phoca vitulina) range from Mexico to the Aleutians. The North Pacific
population is centered in Alaska (Hoover, 1988), and about 27,720 harbor seals are found in California
(Carretta et al., 2004). Peak harbor seal populations on land occur during the species’ spring breeding and
pupping season and early summer molt. Following the breeding and pupping season, harbor seals disperse
along the coast and spend more time at sea throughout the fall and winter (Bonnell and Dailey, 1993, as
cited in MMS, 2001). They haul out on all the Channel Islands and on beaches along the mainland shore,
particularly from Ventura County northward (Hanan et al., 1992, as cited in MMS, 2001).

Harbor seals appear to forage relatively close to shore. Nearly three-quarters of all harbor seals seen at sea
in the SCB have been within 10 km (5 nm) of land; greatest numbers have been seen in the fall (Bonnell
et al., 1981; Bonnell and Dailey, 1993, as cited in MMS, 2001). At-sea distribution data for the project
area from the MMS pelagic marine mammal database (ECI, 1992, as cited in MMS, 2001) indicate that
harbor seals are found in highest densities in the Santa Barbara Channel in nearshore waters along the
mainland and northern Channel Island shorelines; moderate densities are also observed in nearshore
waters north of Point Conception, particularly in the Point Buchon area. Koski et al. (1998, as cited in
MMS, 2001) estimated that 3,600-4,600 harbor seals inhabit the waters and coastal haul-out sites in the
PMSR.

Impacts of Past and Present OCS Activities

OCS oil and gas activities began off southern California in the late 1960s (Galloway, 1997, as cited in
MMS, 2001). Several reviews have been made of the possible cumulative impacts of these activities on
biological resources in the region (Van Horn et al., 1988; Bornholdt and Lear, 1995, 1997; MMS, 1996,
as cited in MMS, 2001).

Noise and disturbance associated with OCS activities in the Pacific Region have resulted in few
documented impacts to marine mammals. Van Horn et al. (1988, as cited in MMS, 2001) concluded that
seismic surveys and support vessel traffic had resulted in temporary, localized disturbances to some
marine mammals, primarily gray whales. However, despite hypothesizing that increased vessel traffic off
southern California might be causing greater numbers of gray whales to migrate farther offshore (Wolman
and Rice, 1979; MBC Applied Environmental Services, 1989, as cited in MMS, 2001), the gray whale
population has grown steadily during recent decades. Blue and humpback whales have also been
appearing off southern California in increasing numbers in summer and fall (Calambokidis et al., 2003).
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There is no evidence that increased vessel traffic (of which oil and gas support vessels are a very small
part) has resulted in adverse impacts on marine mammal populations.

Based on experiences in southern California, the MMS believes that accidental collisions between
cetaceans and support vessel traffic are unlikely events. Although large cetaceans have occasionally been
struck by freighters or tankers, and sometimes by small recreational boats, no such incidents have been
reported with crew or supply boats off California (MMS, unpubl. data, as cited in MMS, 2001).

Pinnipeds are nimble and considered very unlikely to be struck by vessels. However, the single
documented instance of a collision between a marine mammal and a support vessel involved a pinniped
— an adult male elephant seal struck and presumably killed by a supply vessel in the Santa Barbara
Channel in June 1999.

The only OCS-related spill in the Pacific Region known to have contacted marine mammals was the 1969
Santa Barbara Channel spill. Although the entire northward migration of California gray whales passed
through the Santa Barbara Channel while it was contaminated, Brownell (1971, as cited in MMS, 2001)
found no evidence that any cetacean mortality had occurred due to the spill. Similarly, studies of elephant
seals and California sea lions contacted by the 1969 spill reported no evidence of pinniped mortality from
this event (Brownell and Le Boeuf, 1971; Le Boeuf, 1971, as cited in MMS, 2001). Since 1971, when
formal tracking of all OCS spills was initiated, 841 OCS-related oil spills have occurred in the Pacific
Region. However, almost all of these (99 percent) have been very small (less than 50 bbl), although five
ranged in size from 50 to 163 bbl. No impacts to marine mammals have been reported from these spills.
Although one OCS oil spill, the 1997 Torch spill off Point Pedernales, did contact the shoreline at the
southern end of the sea otter range, no marine mammal mortality was reported (M.D. McCrary, MMS,
pers. comm., as cited in MMS, 2001).

4.7.7 Threatened and Endangered Species

Section 7 of the Endangered Species Act of 1973 (ESA), as amended, requires that Federal agencies, in
consultation with and the assistance of the Secretaries of Interior and Commerce, insure that their actions
are not likely to jeopardize the continued existence of endangered or threatened species or result in the
destruction or adverse modification of the critical habitat of such species.

This section includes six sub-sections, covering threatened and endangered fish and marine invertebrates
(Section 4.7.7.1), marine mammals (Section 4.7.7.2), birds (Section 4.7.7.3), sea turtles (Section 4.7.7.4),
plant species (Section 4.7.7.5), amphibians (Section 4.7.7.6), and wildlife (Section 4.7.7.7).

4.7.71 Threatened and Endangered Fish and Marine Invertebrates
MARINE INVERTEBRATES

White Abalone (Haliotis sorenseni). In May 2001, the white abalone became the first marine
invertebrate to receive Federal protection as an endangered species. The ESA regulates human activities
where listed species might be adversely affected by prohibiting intentional take. The white abalone is a
marine, rocky benthic, herbivorous, broadcast spawning gastropod. The shell is oval-shaped, very thin
and deep. They can be up to 10 inches, but are usually 5-8 inches. This species usually dwells in deep
waters from 80 to over 200 feet from Point Conception (southern California) southward to Baja
California.

White abalone were reported to be more common along the mainland coast at the northern end of the
range, while in the mid-portion of the California range it was more common on the islands (especially San
Clemente and Santa Catalina Islands) (Cox, 1960; Leighton, 1972; NMFS, 2002). This species has
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occurred in shallower depths near its northern most limit (Hobday and Tegner, 2000 [cited in MMS,
2003]). Specifically, localized mainland areas in the Coal Oil Point region west of Santa Barbara have
supported white abalone in water depths less than 60 feet (Greg Sanders, pers. comm., 2002; Pete Haaker,
pers. comm. 2002 [cited in MMS, 2003]). Speculation concerning reasons for its presence in shallow
water include a localized decrease in competition with red abalone and/or a localized decrease in
predation from sea otters without a concomitant increase in harvest (as reported in Hobday and Tegner,
2000). During a 2001 diver survey of the nearshore seafloor habitats around the ExxonMobil Santa Ynez
Unit, de Wit (2001b [also cited in MMS, 2003]) reported one abalone that was assumed to be H.
sorenseni, on the armor rock that overlaid the existing SYU powercables and pipelines in 22 feet of water.
During a similar survey of a larger area centered on the armor rock corridor, an abalone that was
confirmed to be H. sorenseni was recorded in 25 feet of water approximately 300 feet east of the armor
rock (de Wit, 2002 [as cited in MMS, 2003]). Recently completed diver and ROV surveys of the Channel
Islands resulted in four white abalone being recorded by the National Park Service (D. Kushner, pers.
comm., 2004).

THREATENED AND ENDANGERED FISH

Of the marine fishes occurring in the SBC and SMB, two (tidewater goby and the Southern California
Evolutionarily Significant Unit (ESU) of west coast steelhead) are listed as endangered under the
Endangered Species Act. The biology of these species in the project area is discussed in detail in the
biological evaluation prepared for the Endangered Species Act Section 7 consultation on the Rocky Point
Unit development project (MMS, 2000a, as cited in MMS, 2001).

The steelhead, Oncorhynchus mykiss, are migratory anadromous rainbow trout. The Southern ESU
steelhead inhabits streams and rivers from the Santa Maria River south to Malibu Creek, California
(Behnke 1992, Burgner et al., 1992, as cited in MMS, 2001). The critical habitat for steelhead includes all
river reaches and estuarine areas accessible to listed steelhead in coastal river basins from the Santa Maria
Basin to Malibu Creek. In the Point Arguello area, this would include the Santa Ynez River, San Antonio
Creek, and the Santa Maria River, and perhaps Jalama and Cafiada Honda Creeks. Only winter steelhead
occur along the south-central coast. Winter steelhead enter their home streams from November to April to
spawn. Juveniles migrate to sea usually in spring. Steelhead can migrate extensively at sea.

The tidewater goby, Eucyclogobius newberryi, is found in shallow coastal lagoons, stream mouths and
shallow areas of bays in low salinity waters. The northern population of tidewater goby is found along
coastal areas from Del Norte County south to Los Angeles County. Since 1994, the northern population
of tidewater gobies has rebounded sharply. This population of gobies are quite resilient and have a great
ability to disperse and re-colonize areas from which they were previously eliminated (FWS News
Release, June 24, 1999, as cited in MMS, 2001). Early summer 1999, the U.S. Fish and Wildlife Service
proposed to delist that population, while maintaining the endangered designation for the southern
population. The entire population is still listed as endangered (USFWS, 2004).

Two other fish could potentially be affected by onshore activities, the unarmored threespine stickleback
and the Santa Ana sucker. The current range of the unarmored threespine Stickleback (Gasterosteus
aculeatus williamsoni) is not within the project area. The Santa Ana Sucker (Catostomus santaanae) was
listed as threatened under the Endangered Species Act on April 12, 2000 and was not included on the
original species list from FWS. The Santa Clara River and estuary system supports a population of Santa
Ana suckers, but this population is presumed to be introduced and outside the species’ native range.
Therefore, FWS is not proposing to designate this population as threatened pursuant to the Act
(J. Fishman, FWS, pers. comm., as cited in MMS, 2001).
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4.7.7.2 Threatened and Endangered Marine Mammals

General information on the biology of marine mammals in the project area is presented in Section 4.7.6,
Marine Mammals. More detailed information on the biology of the species of federally listed marine
mammals in the project area is provided in the Biological Evaluation prepared for the Section 7
consultation on the proposed Rocky Point Unit development project (MMS, 2000, as cited in MMS,
2001).

Blue Whale. The blue whale (Balaenoptera musculus) was listed as a Federal endangered species in
1970 (35 FR 8495). No critical habitat has been identified for this species. The main reason for listing was
a severe worldwide population decline due to intensive commercial whaling.

Blue whales are distributed worldwide in circumpolar and temperate waters and inhabit both coastal and
pelagic environments (Leatherwood et al., 1982; Reeves et al., 1998a, as cited in MMS, 2001). Like most
baleen whales, they migrate between warmer waters used for breeding and calving in winter and high-
latitude feeding grounds where food is plentiful in the summer. In the eastern North Pacific, blue whales
are found from the Gulf of Alaska south to at least Costa Rica (Reeves et al., 1998a; Mate et al., 1999, as
cited in MMS, 2001). Rice (1992, as cited in MMS, 2001) concluded that the California population is
separate from that in the Gulf of Alaska and the eastern Aleutians, and this view is supported by other
recent work (Barlow, 1995; Calambokidis and Steiger, 1995; Calambokidis et al., 1995, as cited in MMS,
2001).

Off California, blue whales are first observed in Monterey Bay, around the Channel Islands, and in the
Gulf of the Farallones in May-June and are present on the continental shelf in these areas from August to
November (Calambokidis et al., 1990; Calambokidis, 1995; Larkman and Veit, 1998; Mate et al., 1999,
as cited in MMS, 2001). Based on sighting data collected off southern California from 1992 through 1999
(Cascadia Research, unpubl. data, as cited in MMS, 2001), blue whales tend to aggregate in the Santa
Barbara Channel along the shelf break (seaward of the 200-m line). Sighting frequencies were highest
west of San Miguel Island and along the north sides of San Miguel, Santa Rosa, and the western half of
Santa Cruz Island.

No reliable population estimate exists for blue whales in the North Pacific, except for the population that
summers off California (Reeves et al., 1998a, as cited in MMS, 2001). More than 700 individual blue
whales had been photo-identified in California and Mexican coastal waters through 1993 (Calambokidis,
1995, as cited in MMS, 2001); the most recent estimate for this stock is approximately 1,480 blue whales
(Carretta et al., 2004). Although the population appears to be growing, the observed increase in blue
whale abundance off California during the past two decades is considered to have been too large to be
explained by population growth alone and may be due to a shift in distribution (Barlow et al., 1997;
Reeves et al. 1998a, as cited in MMS, 2001). Carretta et al (2004) suggest that the observed increase of
blue whales in California coastal waters may be the result of an increased use of California as a feeding
area.

Fin Whale. The fin whale (Balaenoptera physalus) was listed as a Federal endangered species in 1970
(35 FR 8495). No critical habitat has been identified for this species. The main reason for listing was a
severe worldwide population decline due to intensive commercial whaling.

Fin whales are distributed worldwide. NMFS recognizes three stocks in U.S. Pacific waters: Alaska;
California, Oregon, and Washington; and Hawaii (Mizroch et al., 1984a; Barlow et al., 1997; Hill et al.,
1997; Reeves et al., 1998b, as cited in MMS, 2001). According to Rice (1974, as cited in MMS, 2001),
the summer distribution of fin whales includes immediate offshore waters throughout the North Pacific,
from central Baja to Japan and north to the Chukchi Sea. Numbers in these areas peak in late May-early
July. In recent years, fin whales have occurred year-round off central and southern California, with peak
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numbers in summer and fall (Dohl et al., 1981, 1983; Barlow, 1995; Forney et al., 1995, as cited in MMS,
2001). In the Southern California Bight, summer distribution is generally offshore and south of the
northern Channel Island chain, particularly over the Santa Rosa-San Nicolas Ridge (Leatherwood et al.,
1987; Bonnell and Dailey, 1993, as cited in MMS, 2001). Since fin whale abundance decreases in
winter/spring off California (Dohl et al., 1981, 1983; Forney et al., 1995, as cited in MMS, 2001) and
Oregon (Green et al., 1992, as cited in MMS, 2001), the distribution of this stock probably extends
outside these waters seasonally.

Recent estimates for the North Pacific fin whale population range between 7,890 and 20,000 animals
(Ohsumi and Wada, 1974; Rice, 1974; Wada, 1976; Allen, 1980, as cited in MMS, 2001), with
approximately 60 percent occurring in the eastern half of the North Pacific (Ohsumi and Wada, 1974, as
cited in MMS, 2001). Current estimates place the California-Washington population at about 3,279
animals (Carretta et al., 2004). There is some evidence that recent increases in fin whale abundance have
occurred in California waters (Barlow, 1994; Barlow and Gerodette, 1996, as cited in MMS, 2001), but
these have not been significant (Carretta et al., 2004).

Sei Whale. The sei whale (Balaenoptera borealis) was listed as a Federal endangered species in 1970
(35 FR 8495). No critical habitat has been identified for this species. The main reason for listing was
severe worldwide population decline due to intensive commercial whaling.

Sei whales are distributed worldwide and are primarily a pelagic, temperate-water species (Leatherwood
et al., 1982; Barlow et al., 1997; Reeves et al., 1998b, as cited in MMS, 2001). There are believed to be
three stocks in the North Pacific (Mizroch et al., 1984b, as cited in MMS, 2001). In the eastern North
Pacific, sei whales migrate northward from wintering grounds in temperate and subtropical waters to
feeding grounds that extend from west of the California Channel Islands as far north as the Gulf of Alaska
and the Aleutians in the summer (Leatherwood et al., 1982; Mizroch et al., 1984b, as cited in MMS,
2001). Evidence from tag recoveries indicates movement between central California and Vancouver
Island (Rice, 1977; Reeves et al., 1998b, as cited in MMS, 2001). Unlike fin whales, sei whales seldom
enter the Bering Sea (Leatherwood et al., 1982, as cited in MMS, 2001). The winter range stretches from
about 18°30°N latitude off Baja California to near 35°30’N off the central California coast (Leatherwood
et al., 1982, as cited in MMS, 2001), but may be centered between 20°N and 23°N (Mizroch et al., 1984b,
as cited in MMS, 2001). Some individuals apparently approach the equator (Leatherwood et al., 1982, as
cited in MMS, 2001).

Sei whales are now rare in California waters (Dohl et al., 1981, 1983; Bonnell and Dailey, 1993; Mangels
and Gerodette, 1994; Barlow, 1995; Forney et al., 1995; Barlow et al., 199, as cited in MMS, 20017).
Although there is no estimate for the sei whale population off California, the population in these waters is
believed to be very low, in the tens to several hundreds (Reeves et al., 1998b, as cited in MMS, 2001). A
recent estimate for California, Oregon, and Washington waters based on 1996 and 2001 shipboard
surveys is 56 whales (Carretta et al., 2004). There are no data on trends in sei whale abundance in the
eastern North Pacific. Although the population in the North Pacific is expected to have grown since given
protected status in 1976, continued unauthorized take and incidental ship strikes and gillnet mortality
make this uncertain (Carretta et al., 2004).

Humpback Whale. The humpback whale (Megaptera novaeangliae) was listed as a Federal endangered
species in 1970 (35 FR 8495). No critical habitat has been identified for this species. The main reason for
listing was a severe worldwide population decline due to intensive commercial whaling.

Humpbacks are distributed worldwide and undertake extensive migrations in parts of their range
(Leatherwood et al., 1982; NMFS, 1991a, as cited in MMS, 2001). They aggregate from late spring
through fall to feed in productive waters of temperate and high latitudes and migrate in winter months to
lower latitudes for breeding and calving, which often occur near tropical islands and in shallow coastal
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waters. In the eastern North Pacific, humpbacks range from arctic waters south to central California in the
summer. On their feeding grounds, humpbacks are found primarily on the continental shelf near shallow
banks and inshore marine waters (Rice, 1974; Wolman, 1986, as cited in MMS, 2001). Humpback
whales winter in three areas: waters off Mexico (Rice, 1974, as cited in MMS, 2001); Hawaii (Baker et
al., 1986, as cited in MMS, 2001); and the Marianas, Bonin, and Ryukyu Islands and Taiwan (Nishiwaki,
1959, as cited in MMS, 2001). Whales from all three wintering grounds apparently intermingle during the
summer months in Alaskan waters (Baker et al., 1986, as cited in MMS, 2001).

Based on photo-identification work, Calambokidis et al. (1996, as cited in MMS, 2001) concluded that
humpback whales off California, Oregon, and Washington form a single, intermixing population, with
very little interchange with areas farther north. Whales from this population feed off California through
summer and fall (Dohl et al., 1983; Calambokidis et al., 1996, as cited in MMS, 2001). Based on sighting
data collected off southern California from 1992 through 1999 (Cascadia Research, unpubl. data, as cited
in MMS, 2001), humpback whales occur throughout the western two-thirds of the Santa Barbara Channel
and, to a lesser extent, in the Santa Maria Basin. As was the case for blue whales, there appears to be a
tendency for humpbacks to concentrate along the shelfbreak north of the Channel Islands.

The total humpback population in the North Pacific is now believed to number more than 6,000 animals
(Carretta et al., 2004). The most recent minimum population estimate for the California/Mexico stock is
681 animals (Carretta et al., 2004), and there are indications that this population increased during the
1980s and 1990s (Barlow, 1994; Barlow and Gerodette, 1996; Barlow et al., 1997, as cited in MMS,
2001), but declined between 1998 and 1999 (Carretta et al., 2004). The most recent mark recapture
information suggests that growth may have resumed (Carretta et al., 2004).

Northern Right Whale. The northern right whale (Eubalaena glacialis) was listed as a Federal
endangered species in 1970 (35 FR 8495). No critical habitat in the Pacific has been identified for this
species. The main reason for listing was a severe worldwide population decline due to intensive
commercial whaling.

Right whales apparently migrate from high-latitude feeding grounds toward more temperate waters in the
fall and winter. The location of calving grounds is unknown; summer feeding grounds may generally
stretch across the North Pacific from about 50° to 63°N (Omura, 1958; Omura et al., 1969, as cited in
MMS, 2001). In the northeastern Pacific, the major northern right whale whaling ground was the “Kodiak
Ground,” which encompassed essentially the Gulf of Alaska and was a major summer feeding ground for
the species (Leatherwood et al., 1982, as cited in MMS, 2001). Waters off the eastern Aleutian Islands
and in the southern Bering Sea were apparently also important areas of concentration (Braham and Rice,
1984; NMFS, 1991b, as cited in MMS, 2001). Catches of right whales on the summer feeding grounds
were widespread on the continental margin, generally away from shore (Townsend, 1935; Brueggeman et
al., 1985, as cited in MMS, 2001).

The scarcity of sightings along the west coast of North America suggests that right whales migrate to
summer grounds from the western or central North Pacific or well offshore in the eastern North Pacific
(Braham and Rice, 1984, as cited in MMS, 2001), although the location of seasonal migration routes is
unknown (Scarff, 1986, as cited in MMS, 2001). Reeves and Brownell (1982, as cited in MMS, 2001)
concluded that the usual wintering ground of northern right whales extended from northern California to
Washington, although sightings have been recorded as far south as 23°N off Baja California and near the
Hawaiian Islands (Scarff, 1986; NMFS, 1991b; Gendron et al., 1999, as cited in MMS, 2001). However,
Scarff (1986, as cited in MMS, 2001) reviewed the literature and whaling records and concluded that right
whales overwinter in the western or mid-North Pacific. Since 1955, only five sightings of right whales
have been recorded in waters off southern California; all these sightings were of individuals and were
recorded between February and May (Scarff, 1991; Carretta et al., 1994, as cited in MMS, 2001).
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Northern right whales are the rarest of the endangered cetaceans. In the North Pacific, the population is
currently believed to number 100-200 animals (Braham, 1984b; NMFS, 1991b, as cited in MMS, 2001).

Sperm Whale. The sperm whale (Physeter macrocephalus) was listed as a Federal endangered species in
1970 (35 FR 8495). No recovery plan has been prepared for this species. The main reason for listing was
a severe worldwide population decline due to intensive commercial whaling.

The largest of the toothed whales, sperm whales are found predominantly in temperate to tropical waters
in both hemispheres (Gosho et al., 1984, as cited in MMS, 2001). In the North Pacific, females and
juveniles generally remain south of about 45°N latitude year-round, while adult males range northward as
far as the Bering Sea in the summer (Best, 1979; Gosho et al., 1984, as cited in MMS, 2001). During the
winter, most of the population is distributed south of 40°N (Gosho et al., 1984, as cited in MMS, 2001).
Off California, sperm whales are present in offshore waters year-round, with peak abundance from April
to mid-June and again from late August through November as they pass by during migration (Dohl et al.,
1981, 1983; Gosho et al., 1984; Barlow et al., 1997, as cited in MMS, 2001).

Sperm whales are primarily a pelagic species and are generally found in waters with depths of greater
than 1,000 m (Watkins, 1977, as cited in MMS, 2001), although their distribution does suggest a
preference for continental shelf margins and seamounts, areas of upwelling and high productivity
(Leatherwood and Reeves, 1986, as cited in MMS, 2001). The majority of sightings by Dohl et al. (1983,
as cited in MMS, 2001) in their three-year study off central and northern California were in waters deeper
than 1,800 m, but near the continental shelf edge.

The current world population of sperm whales has been estimated at 1,950,000 animals (Brownell et al.,
1989, as cited in MMS, 2001). Using acoustic methods, Barlow and Taylor (1998, as cited in MMS,
2001) estimated 39,200 sperm whales in a 7.8 million-km” study area encompassing waters between the
U.S. west coast and Hawaii. The sperm whale population off California has been estimated between
about 900 and 1,200 animals (Forney et al., 1995, 2000; Barlow and Gerrodette, 1996, as cited in MMS,
2001) and appears to be relatively stable (Barlow et al., 1997, as cited in MMS, 2001). The most recent
abundance estimate for California through Washington is 1,233 whales (Carretta et al., 2004). Although
the population in the eastern North Pacific is expected to have grown since large-scale pelagic whaling
stopped in 1980, the possible effects of large unreported catches are unknown and the ongoing incidental
ship strikes and gillnet mortality make this uncertain (Carretta et al., 2004).

Steller Sea Lion. The Steller, or northern sea lion (Eumetopias jubatus), was listed as a Federal
threatened species in 1990 (55 FR 50006). Critical habitat identified for this species includes the major
California rookeries. The main reason for listing was a severe decline in the Steller sea lion population,
particularly in the Alaskan portions of its range, for reasons that were not clearly understood.

The species’ range extends along the North American coast from the Bering Strait in Alaska to southern
California. Steller sea lions breed during the summer on rookery islands from the Pribilof Islands, Alaska,
south to Afio Nuevo Island in central California (Green et al., 1989, as cited in MMS, 2001). Two stocks
are now recognized in U.S. waters: an eastern stock, including animals east of Cape Suckling, Alaska
(144°W longitude); and a western stock, including animals at and west of Cape Suckling (Loughlin, 1997;
Ferraro et al., 2000, as cited in MMS, 2001). Because of continuing population decline, the western stock
was reclassified as endangered in 1997; the eastern stock (which includes animals in the project area)
remains classified as threatened.

Following the breeding season, adult males in California and Oregon move northward into Washington,
British Columbia, and Alaska; by the end of October, no adult males are found along the Oregon Coast
(Bartholomew and Boolootian, 1960; Gentry, 1970; Mate, 1975; 1981, as cited in MMS, 2001). Female
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and immature Steller sea lions may not disperse as widely following the breeding season (Green et al.,
1989, as cited in MMS, 2001).

Steller sea lions are presently uncommon in southern California waters (Bonnell and Dailey, 1993, as
cited in MMS, 2001). A few adult or subadult males occasionally may occupy territories on relict
rookeries at the west end of San Miguel Island and adjacent rocks in the summer months, but the last
reported pups on San Miguel Island were seen in the summer of 1980 (Bonnell and Dailey, 1993; DeLong
and Melin, 2000, as cited in MMS, 2001). North of Point Conception, a few animals have been sighted in
recent years on offshore rocks at Point Sal, at Diablo Canyon near Point Buchon, and at Point Piedras
Blancas (Bonnell et al., 1983, as cited in MMS, 2001). Off California, Steller sea lion sightings at sea
have been concentrated in shallow waters over the shelf and upper slope (<400 m) and within 50 km from
land (Bonnell et al., 1983, as cited in MMS, 2001).

Although total numbers in Oregon and California have been relatively stable in recent decades, at about
4,000 and 2,000, respectively (Hill and DeMaster, 1999, as cited in MMS, 2001), Steller sea lion
distribution appears to have shifted northward (Hill et al., 1997, as cited in MMS, 2001). Afio Nuevo
Island is now the southernmost Steller sea lion rookery in the species’ range and the largest in California,
although it too is decreasing in size (Bonnell et al., 1983; Ferraro et al., 2000, as cited in MMS, 2001).
Between 1990 and 1993, pup counts at Afio Nuevo dropped from about 310 to 230 (Westlake et al., 1997,
as cited in MMS, 2001). Smaller rookeries also exist at Cape Mendocino, the Farallon Islands, and the
Point St. George Reef (Bonnell et al., 1983, as cited in MMS, 2001). In 2000, the combined count of adult
and juvenile Steller sea lions at rookeries on Afio Nuevo and Farallon Islands was 349 (Angliss and
Lodge, 2004).

Guadalupe Fur Seal. The Guadalupe fur seal (Arctocephalus townsendi) was listed as a Federal
threatened species in 1985 (50 FR 51252). No recovery plan has been prepared for this species. The main
reason for listing was the reduction of the population to near extinction by commercial sealing in the
nineteenth century.

The Guadalupe fur seal is the only representative of the genus Arctocephalus in the Northern Hemisphere
(Repenning et al., 1971, as cited in MMS, 2001). Historically, the Guadalupe fur seal apparently ranged
northward from Islas Revillagigedo off the coast of Mexico to at least Point Conception (Repenning et al.,
1971; Fleischer, 1978; Walker and Craig, 1979, as cited in MMS, 2001). At present, the species breeds
primarily on Isla de Guadalupe off the coast of Baja California, Mexico. In 1997, a second rookery was
discovered at Isla Benito del Este, Baja California (Carretta et al., 2004). Individual animals appear
regularly in the California Channel Islands (Stewart et al., 1987; Bonnell and Dailey, 1993, as cited in
MMS, 2001), and a single pup was born on San Miguel Island in 1997 (DeLong and Melin, 2000, as cited
in MMS, 2001).

Little is known about the distribution of Guadalupe fur seals at sea (Gallo, 1994, as cited in MMS, 2001),
but recent strandings have been reported from as far north on the California coast as Sonoma County
(Antonelis and Fiscus, 1980; Hanni et al., 1997, as cited in MMS, 2001).

The Guadalupe fur seal population is still small, but is growing; Gallo (1994, as cited in MMS, 2001)
calculated the growth rate between 1955 and 1993 to have been 13.7 percent per year and estimated the
1993 population at approximately 7,400 animals.

Southern Sea Otter. The southern sea otter (Enhydra lutris nereis) was listed as a Federal threatened
species in 1977 (42 FR 2968). No critical habitat has been identified. The main reasons for listing the
southern sea otter (1) its small size and limited distribution, and (2) the threat of oil spills, pollution, and
competition with humans.
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Before commercial hunting began in the late 18th century, sea otters inhabited coastal waters of the North
Pacific in an almost continuous band stretching from central Baja California, Mexico, across the
Aleutians to the northern islands of Japan (Kenyon, 1969, as cited in MMS, 2001). By 1911, when sea
otters were afforded protection under the North Pacific Fur Seal Convention, only 13 isolated colonies
remained throughout the species’ range; most of these eventually became extinct (Kenyon, 1969; Estes,
1980, as cited in MMS, 2001).

From that low point, the species began slowly to recover. Several surviving Alaskan populations began
reoccupying former habitats from Prince William Sound southwest across the Aleutian Islands (Kenyon,
1969, as cited in MMS, 2001). Beginning in 1965, efforts were made to recolonize former habitats by
translocating Alaskan otters to areas in southeast Alaska, the Pribilof Islands, British Columbia,
Washington, and Oregon (Jameson et al., 1982; Riedman, 1987, as cited in MMS, 2001).

Since early part of this century, the California sea otter population has expanded much farther southward
than northward from its initial location near Point Sur. Sea otters now range in nearshore waters from
near Afio Nuevo Island south to approximately Point Conception (Riedman, 1987; FWS, 2000, as cited in
MMS, 2001). Northward expansion had more or less stopped at Afio Nuevo by the mid-1990’s (FWS,
2000, as cited in MMS, 2001). In the late 1990’s, however, 20 otters were sighted between Point Afio
Nuevo and a point 30 miles north (CDFG, 1998, as cited in MMS, 2001). In the spring 2004 survey, 171
independent otters and 32 pups were counted north of Pigeon Point (USGS, 2004). By 1995, sea otters
were relatively common as far south as Point Arguello and were routinely sighted near Point Conception
(FWS, 2000; Pierson et al., unpubl. data, as cited in MMS, 2001). Some of these animals are thought to
have come from the San Nicolas Island translocation population (FWS, 2000, as cited in MMS, 2001).

In spring 1998, about 100 sea otters were sighted south of Point Conception (FWS, 2000, as cited in
MMS, 2001). By mid-summer, most of these otters had presumably returned to waters north of the point.
However, by January 1999, more than 150 animals were again counted south of Conception (FWS, 2000,
as cited in MMS, 2001). As late as May 1999, tens of otters were still present along the Santa Barbara
Channel shoreline as far east as Goleta Point (USGS, unpubl. data, as cited in MMS, 2001). In the spring
2004 survey, 8 sea otters were counted southeast of Point Conception (USGS, 2004).

Sea otters typically inhabit shallow nearshore waters with rocky or sandy bottoms supporting large
populations of benthic invertebrates (Riedman, 1987, as cited in MMS, 2001). In California, otters
generally live in waters less than 18 m deep and less than 2 km offshore (Riedman, 1987, as cited in
MMS, 2001). However, there are a number of recent observations of otters a considerable distance from
shore (S. Shimek, the Otter Project, pers. comm., 2004). These include observations by oil rig operators
of otters feeding on mussels and other shellfish attached to offshore oil platforms, observations by
Channel Islands National Park Service naturalists of otters three miles from shore, and reports of rafts of
large numbers of sea otters in the center of Monterey Bay.

The remnant California population began recovering from a low of about 50 animals around 1914
(Bryant, 1915; Riedman, 1987, as cited in MMS, 2001). The California sea otter population grew steadily
at a rate of about 5 percent per year until the mid-1970s, when it was estimated to contain nearly 1,800
animals (Riedman, 1987; Riedman and Estes, 1990, as cited in MMS, 2001). The population then began
declining, due to increased mortality from entanglement in set nets (Wendell et al., 1985, as cited in
MMS, 2001), reaching an estimated low of fewer than 1,400 animals in 1984. A series of restrictions on
nearshore net fisheries culminated in 1991, when the State of California closed waters less than 30
fathoms deep to fishing with nets. Soon thereafter, sea otter numbers began increasing; the peak spring
count of 2,377 was recorded in 1995 (FWS, 2000, as cited in MMS, 2001). However, following that
survey the number of otters seen during the annual spring surveys declined steadily until 1999, when
2,090 sea otters were counted, representing a 12-percent decrease over the preceding four years (FWS,
2000, as cited in MMS, 2001). Numbers increased again in May 2000, when 2,317 sea otters were
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counted, an almost 11-percent increase over the previous year (FWS, unpubl. data, as cited in MMS,
2001). Following 6.7-percent and 1-percent decreases in 2001 and 2002 respectively, the southern sea
otter population increased by 17.1-percent in 2003 and 12.8-percent in 2004 (USGS, 2004). In 2004, the
total spring count for the southern sea otter was 2,825 animals (USGS, 2004).

Between August 1987 and July 1990, the U.S. Fish and Wildlife Service translocated 139 sea otters from
the central California range to San Nicolas Island (FWS, 2000, as cited in MMS, 2001). Of these, 36 are
known to have returned to the parent population range, 10 were captured in the management zone and
returned to the parent range, 15 are known to have died, and the fate of the remaining animals is
unknown. The number of otters at San Nichols Island has only slowly increased since 1993. As of the
end of 2002, the otter population at San Nicholas Island numbered only 29 animals (FWS 2003, as cited
in MMS, 2001). The presumed causes for the low population on San Nicholas Island include poor
recruitment (failure of pups to reach maturity), immigration, and mortality (FWS, 1995, 2000, as cited in
MMS, 2001). Of the 50 sea otter pups known to have been born at San Nicolas Island as of December
1998, 6 died, 13 weaned successfully (but subsequently disappeared), and the fate of the remaining 31 is
unknown (FWS, 2000, as cited in MMS, 2001).

4.7.7.3 Threatened and Endangered Birds

The following discussion provides a brief description of the threatened and endangered birds that both
occur in the project area and that may be affected by project-related activities. More detailed information
on the biology of the species of federally listed birds in the project area is provided in the Biological
Evaluation prepared for the Section 7 consultation on the proposed Rocky Point Unit development project
(MMS, 2000, as cited in MMS, 2001).

California Brown Pelican. The California brown pelican (Pelecanus occidentalis) was listed as
endangered on October 13, 1970 (35 FR 8320). To date, no critical habitat has been designated for this
species. A recovery plan for this species was finalized in 1983 (FWS, 1983, as cited in MMS, 2001). The
main reason for listing this species was low reproductivity due to pesticides and food scarcity.

The range of the California subspecies of the brown pelican extends from British Columbia to the coast of
southwest Mexico, but the species’ current breeding range is much more restricted. Most pelicans nest on
islands in the Gulf of California (Baja California) and on the Tres Marias Islands off mainland Mexico
near the city of Nayarit (FWS, 1983, as cited in MMS, 2001). In the U.S., pelicans historically nested in
several locations including Anacapa Island, Santa Barbara Island, Prince Island, Scorpion Rock, and even
as far north as Point Lobos near Monterey. However, they currently nest only on Anacapa and Santa
Barbara Islands in the Southern California Bight. Although a few pairs nested on Scorpion Rock during
the 1970’s, this site is unlikely to be used in the future due to high levels of human activity in the area (P.
Martin, NPS pers. comm., as cited in MMS, 2001). Listing of the California brown pelican was based
primarily on serious declines observed in the Southern California Bight population of this subspecies.
Other populations of brown pelicans (those nesting in the Gulf of California and along the west coast of
southern Baja California and mainland Mexico) have not suffered colony-wide reproductive failures to
the degree that the southern California population has, although human disturbance has been an
increasing source of concern in these areas (FWS, 1983, as cited in MMS, 2001).

The breeding season for brown pelicans off California is generally from March through early August,
although breeding may begin as early as January in some years (FWS, 1983, as cited in MMS, 2001).
Pelicans generally do not breed until they are three to five years old. They mainly lay clutches of three
eggs, with incubation estimated to last for about 30 days; young birds are able to fly by about 9 weeks of
age.
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After the breeding season, pelicans begin to disperse along the Pacific coast to as far north as British
Columbia and as far south as the southwestern coast of Mexico (FWS, 1983, as cited in MMS, 2001).
Since the breeding season for pelicans nesting in Mexico may begin and end earlier than for those in
California, large numbers of pelicans may begin moving northward into the Southern California Bight as
early as May. Pelicans usually begin appearing north of Point Conception by July, with numbers
increasing through September and October. Pelicans begin to disappear from the northern portions of
their range in November. From December through March, when pelicans are nesting to the south, fewer
than 500 remain north of Point Conception (Briggs et al., 1987, as cited in MMS, 2001).

Most of the pelicans seen foraging off the coast of California have been within 20 km (11 nm) of the
coast; however, a few individuals have been recorded over waters deeper than 3,000 m (1,640 fm) and at
distances of 88 km (48 nm) off the coast of central California (Briggs et al., 1987, as cited in MMS,
2001). The preferred nesting habitat is on offshore islands, although some individuals nest in mangroves
along the Mexican coast. The northern anchovy (Engraulis mordax) is the primary prey species of the
brown pelican (FWS, 1983, as cited in MMS, 2001). Estimates of the portion of the pelican’s diet
consisting of anchovies range as high as 90-95 percent (FWS, 1981). Other prey species include Pacific
sardine (Sardinops sagax) and Pacific mackerel (Scomber japonicus) (Thelander and Crabtree, 1994, as
cited in MMS, 2001).

Because brown pelicans have wettable plumage, as is typical for many other members of the order
Pelecaniformes, they must have terrestrial roost sites for drying their plumage after feeding or swimming,
and for resting and preening. Roost sites, therefore, are considered essential habitat for this species.
Roosting habitat includes offshore rocks and islands, river mouths with sand bars, breakwaters, pilings,
jetties, and estuaries (FWS, 1983, as cited in MMS, 2001). Pelicans usually return to specific coastal
roosts each day (usually by late afternoon, but sometimes not until several hours after sunset) and do not
normally remain at sea overnight. Night roosts are usually in regions with high oceanic productivity and
isolated from predation pressure and human disturbance. Pelicans may also periodically return to land
during the day to rest, but requirements for daytime roosts are less restrictive, and these roosts are more
numerous and usually much smaller than night roosts (Briggs et al., 1983; Jacques and Anderson, 1987,
as cited in MMS, 2001).

Based on Jaques and Anderson’s research (1987, as cited in MMS, 2001), pelican roosts are widespread
and abundant in the project area. Important pelican roost areas include the area between Morro Bay and
Point Sal (especially the Pismo Beach and Diablo Canyon areas and the Santa Maria River mouth), where
offshore rocks, estuaries, and beaches are used primarily. Very few offshore rocks exist to the south, and
along the southern coast primary roost sites include breakwaters, jetties, and other man-made structures.
One of the most important roosting areas along the southern coast, which is somewhat outside the primary
area of concern for this analysis, is the breakwater at the Long Beach Harbor. Other, less regularly used
roost sites include Point Mugu Lagoon, the Santa Clara River mouth, and the Marina del Rey breakwater.
Pelicans also use offshore oil platforms for roosting (McCrary, pers. obs., as cited in MMS, 2001). The
greatest number of pelicans, however, uses the Channel Islands (especially Santa Cruz Island) and the
many offshore rocks in that area for roosting.

Based mainly on the work of Gress, the number of nests on Anacapa between 1981 and 1992, ranged
from 628 in 1984 to 6,326 in 1987 (nesting attempts and productivity data are summarized in Ingram and
Carter, 1997, as cited in MMS, 2001). In 1991, Carter et al. (1992, as cited in MMS, 2001) working
jointly with Gress (1992, as cited in MMS, 2001) estimated the number of breeding pairs on West
Anacapa Island at 5,340. The number of nests has continued to be highly variable throughout the 1990’s.
In 1998 there were only about 2,500 nesting attempts on West Anacapa (F. Gress, UC Davis, pers.
comm., as cited in MMS, 2001), while in 1999 there were about 5,300 nesting attempts. At least some of
the variation observed in the 1990’s has been due to El Nifio effects. Although the number of nesting

January 2005 4.7-43 Environmental Information Document



4.7 Biological Resources 4. Affected Environment

attempts continues at a relatively high level, low fledging success remains a concern (F. Gress, UC Davis,
pers. comm., as cited in MMS, 2001).

Prior to the 1980°s, nesting pelicans used Santa Barbara Island only sporadically. However, beginning in
1985, when there were 1,046 nests on the island, pelicans have nested every year (nesting attempts and
productivity data are summarized in Ingram and Carter, 1997, as cited in MMS, 2001). From 1985 to
1992, the number of nesting attempts has ranged from 1,441 in 1986 to 157 in 1988. Recent counts of
nesting attempts on Santa Barbara Island include 450 in 1998 and 750 in 1999 (F. Gress, pers. comm., as
cited in MMS, 2001).

Another historically important Southern California Bight colony is located in the Mexican Islas Los
Coronados, located about 27 km (17 mi) south of San Diego. From the late 1880’s until 1920, about 500-
1,000 pairs nested on mainly the north island (FWS, 1983, as cited in MMS, 2001). Peak abundance
probably occurred in the 1930’s when somewhat more than 5,000 pelicans nested on the islands. The
colony declined throughout the 1950’s and 1960’s to as few as 300 pairs by about 1970. In 1993, the last
time the colony was surveyed, there were about 600 pairs on the islands (F. Gress, pers. comm., as cited
in MMS, 2001).

California Least Tern. The California least tern (Sterna antillarum browni) was listed as endangered on
October 13, 1970 (35 FR 16047). A recovery plan for the species was published in 1980 (FWS, 1980b, as
cited in MMS, 2001), but critical habitat has not been designated. The main reasons for listing this species
were loss of habitat, human disturbance, and predation.

The breeding range of the California least tern, which the population occupies from about April to
September each year, extends from San Francisco Bay south to northern Baja California, Mexico. The
winter range of the California least tern is somewhat unknown, but probably extends from the Pacific
coast of southern Mexico south to Central America, and possibly South America.

During the last 20-25 years, about 50 sites in California have been occupied by nesting least terns at some
time (Fancher, 1992; Caffrey, 1995, as cited in MMS, 2001). These range from Pittsburg in northern
California to the Tijuana River mouth at the south end of the State. However, the number of sites actually
used fluctuates from year to year, as potential nesting areas become available naturally or through site
preparation efforts, or unavailable due to natural or human disturbance and/or predation. Fewer sites have
been used in recent years; for example, only 40 sites were used in 2003 (Keane, 2004a). Furthermore, the
number of nesting pairs is concentrated at only a few locations. In 2003, 8 of the 40 sites used that year
accounted for 60 percent of the breeding pairs (Keane, 2004a). These eight sites were Alameda Point,
Ormond Beach East, Venice Beach, L.A. Harbor-Pier 400, Huntington Beach, Santa Margarita
River/North Beach South, Batiquitos Lagoon - W-2, and NAB Ocean.

Least terns usually begin arriving in southern California in April. Early arrival dates include April 8, 1978
for San Diego (Garrett and Dunn, 1981, as cited in MMS, 2001) and April 27, 1976 for Santa Barbara
(Lehman, 1994, as cited in MMS, 2001). Nesting colonies are usually located on open expanses of sand,
dirt, or dried mud, typically in areas with sparse or no vegetation. Colonies are also usually in close
proximity to a lagoon or estuary where they obtain most of the small fish they consume, although they
may also forage up to 3 to 5 km (2 to 3 miles) offshore. Least terns are fairly faithful to breeding sites and
return year after year regardless of past nesting success. Nests consist of a shallow scrape in the sand,
sometimes surrounded by shell fragments. Eggs (usually two per clutch) are laid from mid-May to early
August. Incubation takes 20 to 28 days, and young fledge in about 20 days (FWS, 1980b, as cited in
MMS, 2001). Least terns breed after their second year, and first-time breeders are more likely to nest
later in the breeding season (Massey and Atwood, 1981, as cited in MMS, 2001). For a detailed account
of least tern reproductive biology, see Thompson et al. (1997, as cited in MMS, 2001).
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The southward migration of least terns may begin as early as August and few, if any, terns remain in
California after late September (Garrett and Dunn, 1981, as cited in MMS, 2001). The migration route
and winter distribution of these birds are mostly unknown, although they probably winter along the
Pacific coast of southern Mexico and Central America.

In 1970, when California least terns were listed as endangered by the Federal government and California,
their population in California was estimated at 600 breeding pairs. Population growth rates have
increased, especially since the mid-1980s, when active management for least terns was initiated.
Management of California least tern colonies has included intensive monitoring of nesting colonies, site
preparation to reduce vegetative cover, protection of sites by means of reduced access to humans, and
predator management. Although the increase in the breeding population has not been consistent from year
to year (there were only about 2,598 pairs in 1995 vs. 2,792 in 1994; Caffrey 1995, 1997, as cited in
MMS, 2001), long-term trends have shown steady population growth. Recent population estimates range
from 3,330-3,392 pairs in 1996 (Caffrey, 1998, as cited in MMS, 2001) to 6,688-6,901 pairs in 2003
(Keane, 2004a).

In the project area from 1994 to 2003, as many as 12 sites have been used for nesting by least terns,
depending to some degree on how some sites have been lumped or split in different years (Caffrey, 1995,
1997, 1998, as cited in MMS, 2001; Keane, 1998, 2000, 2004a). However, only 7-9 of these sites were
used in any one year (9 sites were used in 2003), again depending on how they were tabulated. The
general locations of these sites are: Pismo Dunes, Guadalupe Dunes, Mussel Rock Dunes, Vandenberg
Air Force Base (Beach 2 and Purisima Point), Santa Clara River mouth, Ormond Beach (3 sites), Point
Mugu, and Venice Beach. The number of pairs at most of these locations is generally low (<50).
However, Venice Beach is one of the largest colonies in California, with 348 pairs in 2003 (Keane,
2004a). Also, Ormond Beach East at Point Mugu had 346-380 pairs in 2003 (Keane, 2004a).

Bald Eagle. In 1978 (43 FR 6233), the bald eagle (Haliaeetus leucocephalus) was listed as endangered
throughout the lower 48 states except Washington, Oregon, Minnesota, Wisconsin, and Michigan, where
it was listed as threatened. A recovery plan for the Pacific recovery region was approved in 1986 (FWS,
1986, as cited in MMS, 2001). The bald eagle was reclassified in 1995 from endangered to threatened as a
result of the significant increase in numbers of nesting pairs, increased productivity, and expanded
distribution (60 FR 36000). Critical habitat has not been designated for this species. The main reasons for
listing this species were the harmful effects of pesticides, especially DDT, and habitat loss. The bald eagle
was proposed for delisting in 1999 (50 FR 36453), but the decision was delayed until the U.S. Fish and
Wildlife Service determines how it will manage the species once it is taken off the list (Rutledge 2004).

Historically, the bald eagle was found throughout the Channel Islands (Grinnell and Miller, 1944, as cited
in MMS, 2001). Historic nesting sites along the mainland coast include the Goleta and Carpinteria areas
of Santa Barbara County, La Jolla Canyon near Point Mugu in Ventura County, and Zuma Canyon west
of Malibu in Los Angeles County (Garrett and Dunn, 1981, as cited in MMS, 2001). The bald eagle
disappeared as a breeding bird from the Channel Islands in the late 1950’s (Garrett and Dunn, 1981, as
cited in MMS, 2001). However, bald eagles have now been reintroduced to Santa Catalina Island.
Currently, the Santa Catalina Island population consists of four nesting pairs and one group of three
nesting birds (P. Sharpe, pers. comm., 2005); there are also three mature and two immature eagles on the
island. Although the eagles are actively nesting on the island, they still suffer from the effects DDT,
which remains in the waters off the island (Garcelon, 1994b; Sharpe and Garcelon, 1999, as cited in
MMS, 2001).

Bald eagles also occur at Lake Cachuma in Santa Barbara County. Several birds winter there, and eagles
have nested there since the late 1980’s (Lehman, 1994, as cited in MMS, 2001). A few transients may
also occur along the mainland coast and the Channel Islands during migration. However, these birds

January 2005 4.7-45 Environmental Information Document



4.7 Biological Resources 4. Affected Environment

usually do not remain in the area for more than a few days (P. Bloom, pers. comm., as cited in MMS,
2001).

Western Snowy Plover. The coastal population of the western snowy plover (Charadrius alexandrinus
nivosus) was listed as threatened in the Federal Register on March 5, 1993 (58 FR 12864). A recovery
plan for the species has not been completed. Designation of critical habitat was published in the Federal
Register on December 7, 1999 (64 FR 68507), as shown in Table 4.7-9. The main reasons for listing this
population are loss of habitat and disturbance.

Table 4.7-9. Western Snowy Plover Critical Habitat in the Project Area (64 FR 68507)

Site No. Name County USGS Quad Map Plover Use
CA-8 Point Sur Monterey Point Sur Nesting
CA-9 Arroyo Hondo Creek Beach San Luis Obispo Burro Mt Piedras Blancas Winter
CA-10 Arroyo Laguna Creek Beach San Luis Obispo San Simeon Nesting Winter
CA-11 Morro Bay Beaches San Luis Obispo

Unit 1 Toro Creek Beach San Luis Obispo Morro Bay North Nesting Winter

Unit 2 Atascadero Beach San Luis Obispo Morro Bay North/South Nesting Winter

Unit 3 Morro Bay Beach San Luis Obispo Morro Bay South Nesting Winter
CA-12 Pismo Beach/Nipomo Dunes San Luis Obispo Oceano Point Sal Nesting Winter
CA-13 Point Sal to Point Conception Santa Barbara

Unit 1 Vandenberg Air Force Base Santa Barbara Casmalia Nesting Winter

Unit 2 Santa Ynez River Mouth/Ocean Santa Barbara Surf Nesting Winter

Beach
Unit 3 Jalama Beach Santa Barbara Tranquillon Mt/Lompoc Winter
Hills/Point Conception

CA-14 Coast Beaches Santa Barbara

Unit 1 Devereaux Beach Santa Barbara Dos Pueblos Canyon Goleta Nesting Winter

Unit 2 Point Castillo/Santa Barbara Santa Barbara Santa Barbara Winter

Harbor Beach

Unit 3 Carpinteria Beach Santa Barbara Carpinteria Winter
CA-15 Oxnard Lowlands

Unit 1 San Buenaventura Beach Ventura Ventura Winter

Unit 2 Mandalay Bay/Santa Clara River Ventura Oxnard Nesting Winter

Mouth

Unit 3 Ormond Beach Point Mugu Ventura Oxnard Nesting Winter

Unit4 Mugu Lagoon Beach Ventura Point Mugu Nesting Winter
CA-16 San Nicolas Island Beaches Ventura San Nicolas Island Nesting Winter
CA-17 Malibu Lagoon Los Angeles Malibu Beach Winter

Western snowy plovers are found in several western states including Washington, Oregon, California,
Nevada, Utah, and Arizona as well as Baja California and mainland Mexico. However the range of the
threatened Pacific coast population is much more limited. This population is defined as those individuals
that nest adjacent to tidal waters, and includes all nesting birds on the mainland coast, peninsulas,
offshore islands, adjacent bays, estuaries, and coastal rivers (58 FR 12864). The breeding range of the
threatened population extends along the Pacific coast of North America from southern Washington to
southern Baja California, Mexico. The winter range is somewhat broader and may extend to Central
America (Page et al., 1995, as cited in MMS, 2001); most plovers winter from California south, however.
The threatened coastal population consists of both resident and migratory birds. Some birds winter in the
breeding areas, while others migrate north or south to wintering areas (Page et al., 1986; Warriner et al.,
1986, as cited in MMS, 2001). The majority of birds winter south of Bodega Bay, California (Page et al.,
1986, as cited in MMS, 2001).

The nesting habitat of the coastal population is mainly dune-backed beaches, barrier beaches, salt flats,
and salt evaporation ponds (Page and Stenzel, 1981; Palacios and Alfaro, 1994, as cited in MMS, 2001).
Habitat of wintering birds includes beaches where nesting is not known to occur.

4.7-46
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In coastal California, plovers historically nested at 53 locations prior to 1970 (Page and Stenzel, 1981, as
cited in MMS, 2001). Since that time, 33 of these sites are no longer used by nesting plovers. Declines in
the number of nesting sites have also occurred in Oregon and Washington (see 35 FR 16047). Of the 20
currently used California nesting areas, 8 support 78 percent of the California breeding population. These
are: San Francisco Bay, Monterey Bay, Morro Bay, the Callendar-Mussel Rock Dunes area, the Point Sal
to Point Conception area, the Oxnard Lowland, Santa Rosa Island, and San Nicolas Island. Most of these
areas and many others have been designated as critical habitat for the western snowy plover (64 FR
68507). Designated critical habitat in the project area is shown in Table 4.7.-9.

Snowy plovers breed in loose colonies where colony size can range up to 150 pairs. Site fidelity is high,
and they often nest in the exact same location as the previous year (Warriner et al., 1986, as cited in
MMS, 2001). The breeding season for western snowy plovers extends from early March to late
September, with birds at more southerly locations beginning to nest earlier in the season than birds at
more northerly locations (64 FR 68507). Nest initiation and egg laying occur from mid-March through
mid-July (Wilson, 1980; Warriner et al., 1986, as cited in MMS, 2001). Coastal plovers lay usually three
eggs (range = 2 to 6, Page et al. 1995) in a shallow depression in the sand.

Snowy plovers forage for invertebrates across sandy beaches from the swash zone to the macrophyte
wrack line of the dry upper beach. They also forage in dry sandy areas above the high tide, on salt flats,
and along the edges of salt marshes and salt ponds (58 FR 12864). The coastal diet consists of molluscs,
worms, crabs, sandhoppers, and insects (Soothill and Soothill, 1982; Page et al., 1995, as cited in MMS,
2001).

Although historical data are not available from the period before 1981 when the first surveys were
conducted, in that year the breeding population was estimated at 1,565 birds (Page and Stenzel, 1981, as
cited in MMS, 2001). However, based on the number of historical nesting sites that are no longer
occupied, the number of plovers nesting along the coast was most likely much higher. The breeding
population continued to decline after the 1981 surveys, and the number of breeding birds was estimated at
1,386 in 1989 (Page et al., 1991, as cited in MMS, 2001), 1,180 in 1991, and 967 in 1995 (G. Page, Point
Reyes Bird Observatory, Stinson Beach, California, unpublished data, as cited in MMS, 2001). The 2000
breeding season snowy plover count in California was 976 birds (Keane, pers. comm., 2004b). Based on
Christmas Bird Counts from 1962 to 1984, the number of wintering birds has also declined, at least in
southern California (Page et al, 1986, as cited in MMS, 2001).

The decline in the breeding population has been even more dramatic in recent years. On Vandenberg AFB
in northern Santa Barbara County, the decline has been so severe that a beach closure has been put into
effect beginning in spring 2000 for all but about two miles of beach. In 1997, the breeding population on
the base was estimated at 240 birds, but counts in 1999 found only 78. In 2000, 106 snowy plovers bred
on Vandenberg Air Force Base (Keane, pers. com., 2004b). A decline also occurred on Santa Rosa Island
in the Channel Islands National Park; 72 snowy plovers were counted on the island during the 1998
breeding season, but only 41 the following year (P. Martin, CINPS, pers. comm., as cited in MMS, 2001).
In 2000, only 17 adult snowy plovers were counted on Santa Rosa Island (Keane, pers. com. 2004b).

Light-footed Clapper Rail. The light-footed clapper rail (Rallus longirostris levipes) was listed as
endangered on October 13, 1970 (35 FR 8320). A recovery plan was approved in 1979 (FWS, 1979, as
cited in MMS, 2001). Critical habitat has not been designated for this subspecies. Habitat loss was the
main reason for listing this species.

The current and historic range of the light-footed clapper rail extends from Bahia de San Quintin, Baja
California, Mexico to Santa Barbara County, California where they are restricted to coastal salt marshes.
Although, historically, most of the salt marshes in this region were probably occupied by rails, no more
than 24 marshes have been occupied since about 1980 (Zembal and Hoffman, 1999, as cited in MMS,
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2001). Only a portion of these 24 marshes is used each year. For example, from 1997 to 1999, 16, 17,
and 14 marshes were occupied, respectively (Zembal and Hoffman, 1999, as cited in MMS, 2001). In
2004, 16 southern California wetlands were occupied by clapper rails (R. Zembal, pers. comm., 2004).
The vast majority (more than 95 percent) of the remaining rails are in Orange and San Diego counties. In
the project area, there are presently only two marshes occupied by rails, Carpinteria Marsh in Santa
Barbara County and Mugu Lagoon in Ventura County. The next closest location for rails is the Seal
Beach National Wildlife Refuge in Orange County.

The light-footed clapper rail is normally found in estuarine habitats, particularly salt marshes with well-
developed tidal channels. Dense growths of cordgrass (Spartina foliosa) and pickleweed (Salicornia sp.)
are conspicuous components of rail habitat, and nests are located most frequently in cordgrass. In a radio-
telemetry study conducted in Newport Back Bay, radio-tagged rails spent about 90 percent of their time in
cordgrass, in the lower marsh (Zembal et al., 1989, as cited in MMS, 2001). At low tides they also hunted
along creek banks. When water covered the lower marsh, radio-tagged rails foraged on higher ground in
sparser vegetation.

Clapper rails construct loose nests of plant stems, either directly on the ground when in pickleweed or
somewhat elevated when in cordgrass (FWS, 1979, as cited in MMS, 2001). Although nests are usually
located in the higher portions of the marsh, they are buoyant and will float up with the tide. Eggs are laid
from mid-March to the end of June, but most are laid from early April to early May. Clutch size ranges
from 3-11, with clutches of 5-9 most common. The incubation period is about 23 days, and young can
swim soon after hatching.

Based on the first statewide survey, the California population was estimated at about 500 birds (Wilbur,
1974, as cited in MMS, 2001), although this estimate is believed to be somewhat high (FWS, 1979, as
cited in MMS, 2001). Since 1980, the California population has ranged from a low of 284 birds in 1985
to a high of 700 in 2004 (Zembal and Hoffman, 2004). The number of marshes occupied has also varied
from a low of 8 in 1989 to a high of 19 in 1984. The population in 1999 was estimated at 466, distributed
among 14 marshes (Zembal and Hoffman, 1999, as cited in MMS, 2001). In 2004, the California
population was 700 breeding birds in 16 marshes (R. Zembal, pers. comm. 2004). Although surveys have
not been conducted in Baja California for several years, the Baja population is thought to consist of at
least 400-500 pairs (R. Zembal, pers. comm., as cited in MMS, 2001).

In the project area, two marshes are currently occupied by clapper rails, Carpinteria Marsh and Mugu
Lagoon (Zembal and Hoffman, 1999, as cited in MMS, 2001). Although as many as 26 pairs have been
known to occur at Carpinteria Marsh, the rail population of the marsh declined sharply in 1985, and no
rails were found during annual surveys from 1989 to about 1994. Since about 1995, there have been 2-5
nesting pairs, along with a few apparently unmated birds at the marsh (Zembal and Hoffman, 1999, as
cited in MMS, 2001). Surveys of Carpinteria Marsh conducted in 1999 found two pairs and one unmated
female (R. Zembal, pers. comm., as cited in MMS, 2001). Carpinteria Marsh had only advertising singles
in 2003 and 2004 (R.Zembal, pers. comm. 2004). From 1984 to 2001, Mugu Lagoon had been
consistently occupied by 3-6 nesting pairs and a few unpaired birds but the population began to increase
in 2002 (Zembal and Hoffman, 2004). Mugu Lagoon had an all-time high population of 19 pairs in 2004
(R. Zembal, pers. comm., 2004).

4.7.7.4 Threatened and Endangered Sea Turtles

Sea turtles typically inhabit tropical and subtropical seas and are uncommon in eastern North Pacific
waters north of Mexico. Historically, four species of sea turtles have been recorded in the eastern North
Pacific: the leatherback sea turtle (Dermochelys coriacea), the green sea turtle (Chelonia mydas), the
Pacific (or olive) ridley sea turtle (Lepidochelys olivacea), and the loggerhead sea turtle (Caretta caretta)
(Caldwell, 1962; Marquez, 1969; Hubbs, 1977, as cited in MMS, 2001). Sea turtle populations have been
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greatly reduced by overharvesting and, to a lesser extent, coastal development of nesting beaches in
developed countries (Ross, 1982, as cited in MMS, 2001).

In the eastern Pacific, most sea turtles probably nest on the Pacific coasts of Mexico and Central America.
Sea turtles reach sexual maturity at about 4 to 9 years, depending on the species (Mager, 1984, as cited in
MMS, 2001). They breed at sea, and the females instinctively return to their natal beaches to lay eggs
(although leatherbacks are not such strict remigrators). The nesting season varies with species (Mager,
1984, as cited in MMS, 2001). Females typically nest four to seven times during the nesting season
(again depending upon the species) with clutch sizes of 80 to 150 eggs. About 2 months after being laid in
the sand, eggs hatch, and the young instinctively make for the sea. Once at sea the males very rarely, if
ever, return to land (Mager, 1984, as cited in MMS, 2001).

Leatherback Sea Turtle. Leatherback sea turtles, the largest of the sea turtles, occur in the Atlantic,
Indian, and Pacific Oceans (Mager, 1984, as cited in MMS, 2001). The species was listed as endangered
in 1970 (35 FR 8495). Leatherbacks commonly range farther north than other sea turtles, probably
because of their ability to maintain warmer body temperatures over longer time periods (Frair et al., 1972,
as cited in MMS, 2001), and they have been sighted in the eastern north Pacific as far north as Alaska
(Mager, 1984, as cited in MMS, 2001). Leatherback sea turtles in the eastern Pacific are probably part of
the western Mexico, Central America, and northern Peru breeding population (Mager, 1984, as cited in
MMS, 2001). Pritchard (1971, as cited in MMS, 2001) estimated that there were at least 8,000 nesting
females in the eastern Pacific; on the basis of additional information, he later estimated a total world
population of 115,000 mature females (Pritchard, 1982, as cited in MMS, 2001).

Leatherbacks are the most common sea turtle in U.S. waters north of Mexico (Dohl et al., 1983; Green et
al., 1989; NMFS and FWS, 1998a, as cited in MMS, 2001). On aerial surveys of Washington and Oregon
waters conducted in 1989 and 1990, Green et al. (1992, as cited in MMS, 2001) recorded 16 sightings of
leatherbacks (no other sea turtles were seen); all sightings were made between June and September, when
sea surface temperatures were highest, in waters over the slope and shelf. Most (83 percent) of the sea
turtles sighted off northern and central California by Dohl et al. (1983, as cited in MMS, 2001) during
their 3-year survey were leatherbacks, and nearly 90 percent of these sightings were made during the
summer and fall. Sightings were widely distributed from 10 to 185 km offshore, and most were recorded
in waters over the continental slope. It has been surmised that an eastern Pacific migratory corridor
probably exists along the U.S. west coast and Mexico; the timing of these sightings may indicate adult
leatherbacks moving southward for winter breeding in Mexico (NMFS and FWS, 1998a, as cited in
MMS, 2001).

Female leatherbacks apparently migrate between foraging and breeding grounds at 2 to 3-year intervals
(NMFS and FWS, 1998a, as cited in MMS, 2001). In Mexico, where roughly one-half of the world
population of females nests, the nesting season extends from November to February, although some
females arrive as early as August (NMFS and FWS, 1998a, as cited in MMS, 2001).

Although considered omnivorous (feeding on sea urchins, crustaceans, fish, and floating seaweed),
leatherbacks feed principally on soft foods such as cnidarians (medusae, siphonophores) and tunicates
(salps, pyrosomas) (Mager, 1984; NMFS and FWS, 1998a, as cited in MMS, 2001). There are reports of
surface feeding on jellyfish off the U.S. west coast (Eisenberg and Frazier, 1983, as cited in MMS, 2001).
Leatherbacks also may forage nocturnally at depth on siphonophores and salps in the deep scattering
layer (Eckert et al., 1989; NMFS and FWS, 1998a, as cited in MMS, 2001).

Green Sea Turtle. Green sea turtles are distributed worldwide in waters that remain above 20°C during
the coldest month. The species was listed in 1978 (43 FR 32808); green turtles in the Pacific are listed as
threatened, except for Mexican breeding populations, which are listed as endangered. No reliable
population estimates are available for the green sea turtle in the Pacific (Mager, 1984, as cited in MMS,
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2001). Prior to commercial exploitation, green turtles were abundant in the eastern Pacific from Baja
California south to Peru and west to the Galapagos Islands (NMFS and FWS, 1998b, as cited in MMS,
2001). Off the Pacific coast, sightings have been recorded as far north as British Columbia, although most
have been reported from northern Baja California and southern California (Mager, 1984; NMFS and
FWS, 1998b, as cited in MMS, 2001). Green turtles have stranded in northern California and on the
Washington and Oregon coasts in recent decades (Smith and Houck, 1984; Green et al., 1992, as cited in
MMS, 2001).

Green sea turtles were once common in San Diego Bay, but now appear limited to a single channel in the
southern part of the bay (Hubbs, 1977, as cited in MMS, 2001), where they seem to be year-round
residents (NMFS and FWS, 1998b, as cited in MMS, 2001). Regular sightings of small juveniles suggest
that turtles are continuing to migrate into the bay (NMFS and FWS, 1998b, as cited in MMS, 2001).

At present, the main nesting sites for eastern Pacific green turtles are located along the Pacific coast of
Mexico (State of Michoacan) and in the Galapagos Islands (Mager, 1984; NMFS and FWS, 1998b, as
cited in MMS, 2001). There are also smaller nesting grounds along the Central American Pacific
coastline (NMFS and FWS, 1998b, as cited in MMS, 2001).

Green sea turtles are primarily herbivorous, feeding on sea grasses and algae, although they may feed on a
variety of marine animals in some areas (Mager, 1984; NMFS and FWS, 1998b, as cited in MMS, 2001).
Identified animal food items include molluscs, crustaceans, bryozoans, sponges, jellyfish, polychaetes,
echinoderms, fish and fish eggs (NMFS and FWS, 1998b, as cited in MMS, 2001).

Pacific Ridley Sea Turtle. Pacific, or olive, ridley sea turtles are the smallest of the sea turtles (Mager,
1984, as cited in MMS, 2001). Olive ridleys occur worldwide in tropical to warm temperate waters and
are considered to be the most abundant sea turtle in the world (NMFS and FWS, 1998c, as cited in MMS,
2001). The species was listed in 1978 (43 FR 32808); Pacific ridleys on the Pacific coast of Mexico are
listed as endangered, all other populations as threatened. In the eastern North Pacific, the species’ main
foraging areas extend between Colombia and Mexico. Major nesting beaches are, as with many other
eastern Pacific sea turtles, on the Pacific coasts of Mexico and Costa Rica, although a few may nest as far
north as Baja California (Mager, 1984; NMFS and FWS, 1998c, as cited in MMS, 2001). Currently, as
many as 200,000 females are estimated to nest in Mexico each year (Marquez, 1990; NMFS and FWS,
1998c, as cited in MMS, 2001).

These sea turtles are infrequent visitors to waters north of Mexico. According to Green et al. (1992, as
cited in MMS, 2001), Pacific ridleys have stranded on the Washington and Oregon coasts during the past
decade, and strandings have also been recorded from northern California (Houck and Joseph, 1958; Smith
and Houck, 1984). Hubbs (1977, as cited in MMS, 2001) observed a pair of Pacific ridleys mating in the
water off La Jolla, San Diego County, California, in August 1973.

In the eastern Pacific, ridleys nest throughout the year, with peaks occurring from September through
December (NMFS and FWS, 1998c, as cited in MMS, 2001).

They are considered omnivorous, feeding on a variety of benthic and some pelagic items (NMFS and
FWS, 1998c, as cited in MMS, 2001). Identified prey include fish, crabs, shrimp, snails, oysters, sea
urchins, jellyfish, salps, fish eggs, and vegetation (Ernst and Barbour, 1972; NMFS and FWS, 1998c, as
cited in MMS, 2001). Pacific ridleys may also scavenge (NMFS and FWS, 1998c, as cited in MMS,
2001).

Loggerhead Sea Turtle. Loggerhead sea turtles inhabit subtropical to temperate waters worldwide, and

are generally found in waters over the continental shelf (Carr, 1952; Mager, 1984, as cited in MMS,
2001). The species was listed as threatened in 1978 (43 FR 32808). In the Pacific, loggerheads nest only
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in the western region, primarily at and near Japan and Australia (NMFS and FWS, 1998d, as cited in
MMS, 2001). There are no reliable population estimates for the loggerhead sea turtle in the Pacific
(Mager, 1984, as cited in MMS, 2001).

Stebbins (1966, as cited in MMS, 2001) listed southern California as the northern limit of the loggerhead
range. In recent years, most sightings of this species have been reported from southern California and
Baja California waters, generally during the summer (Guess, 1982; NMFS and FWS, 1998d, as cited in
MMS, 2001). Although Smith and Houck (1984, as cited in MMS, 2001) reported no sightings of this
species for northern California, Green et al. (1992, as cited in MMS, 2001) state that this species has
stranded on the Washington and Oregon coasts during the past two decades.

Loggerhead sea turtles are omnivorous, feeding on a variety of benthic prey including shellfish, crabs,
barnacles, oysters, jellyfish, squid, sea urchins, and occasionally on fish, algae, and seaweed (Carr, 1952;
Mager, 1984; NMFS and FWS, 1998d, as cited in MMS, 2001).

On December 16, 2003, NOAA Fisheries issued a final rule to protect loggerhead sea turtles that follow
warmer El Nino currents and risk becoming entangled in drift gillnet fishing operations (S0CFRPart 223).
The regulation prohibits drift gillnet fishing in United States waters off southern California east of 120°W
longitude (Point Conception to the Mexican border), for the months of June, July, and August during an
El Nino year that raises sea surface temperatures off southern California.

4.7.7.5 Threatened and Endangered Plant Species

Salt Marsh Bird’s-Beak (Cordylanthus maritimus ssp.maritimus). The salt marsh bird’s beak
(Cordylanthus maritimus ssp.maritimus), an annual semiparasitic herb in the figwort family
(Scrophulariaceae), was listed as endangered on September 28, 1978 (43 FR 44812). A recovery plan for
this species was approved in 1984 (FWS, 1984b, as cited in MMS, 2001). Critical habitat has not been
designated. The main reason for listing this species was habitat loss. This plant is generally restricted to
coastal salt marshes. Although there has been some confusion in the past over the range of this subspecies
and the similar Point Reyes bird’s-beak (Cordylanthus maritimus spp. palustris), this plant occurs in salt
marshes from Carpinteria Marsh in Santa Barbara County south to San Diego County and Northern Baja
California, Mexico. Herbarium records indicate that it was found in at least 10 marshes in California
(FWS, 1984b, as cited in MMS, 2001), and in as many as 5 in Baja. The current distribution of this
species includes Carpinteria Marsh, the Ventura County Game Preserve, Ormond Beach, Mugu Lagoon,
Anaheim Bay, Upper Newport Bay, Sweetwater Marsh, and the Tijuana River estuary (FWS, 1984b, as
cited in MMS, 2001).

The primary habitat for this plant is the upper salt marsh that is inundated by tides on a regular basis, but
above areas that receive daily salt flooding. Plants may also occur behind barrier dunes, on dunes,
mounds, and occasionally in areas with no tidal influence. The plant forms root associations with other
plant species such as salt grass (Distichlis spicata), pickleweed (Salicornia sp.), and cattail (Typha
latifolia), which may be especially important for plants growing on drier sites (FWS, 1984b, as cited in
MMS, 2001). Population data are not available for most of the salt marsh bird’s-beak sites.

California Sea-Blite (Suaeda californica). The California sea-blite (Suaeda californica), a succulent-
leaved perennial plant of the goosefoot family (Chenopodiaceae), was listed as endangered on December
15, 1994 (59 FR 64623). A recovery plan is not available for this species, and critical habitat has not been
designated. The main reason for listing this species was habitat loss. Some confusion has occurred over
the historical range of this plant. Munz (1959, as cited in MMS, 2001) described the range as extending
from San Francisco Bay south to southern Baja California, Mexico. However, Ferren and Whitmore
(1983, as cited in MMS, 2001) separated the plant into two species. The plant they separated out, Suaeda
esteroa, occurs from Santa Barbara County south to Baja. The historical range of the California sea-blite,
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therefore, includes the San Francisco Bay area and Morro Bay. The only existing population of this
species is along the perimeter of Morro Bay. The distribution of California sea-blite around Morro Bay
was mapped in the early 1990s (see 59 FR 64623). On the east side of the bay, colonies occur adjacent to
the communities of Morro Bay, Baywood Park, and Cuesta-by-the-Sea, although it apparently is absent
from the more interior portion of the marshlands created by Chorro Creek runoff. On the west side of the
bay, it is found along most of the spit, excepting the northern flank adjacent to the mouth of the bay.
California sea-blite is restricted to the coastal marsh habitat of Morro Bay, where it occurs in a very
narrow band in the upper intertidal zone. Sea-blite occurs in association with other marsh plants including
pickleweed, saltgrass, spiny rush, jaumea, frankenia, and the federally endangered salt marsh birds-beak
(59 FR 64623). The sea-blite’s colonial habits make it difficult to estimate the population. One estimate
places the number of individuals at no more than 500 (see 59 FR 64623).

4.7.7.6 Threatened and Endangered Amphibians

California Red-Legged Frog (Rana aurora draytonii) (Threatened). The California red-legged frog
(Rana aurora draytonii) was listed as threatened on May 23, 1996 (61 FR 25813). A final recovery plan
for the species was released on September 12, 2002 (67 FR 57830). A final rule designating critical
habitat for the California red-legged frog was signed on March 1, 2001, and published in the Federal
Register on March 13, 2001 (66 FR 14626). On June 8, 2001, a lawsuit was filed in the U.S. District
Court for the District of Columbia challenging the Service’s designation of critical habitat for the
California red legged frog. On November 6, 2002, the court entered a consent decree remanding the
designation to the Service to conduct an economic analysis. The consent decree vacated the critical
habitat designation for the California red-legged frog with the exception of Units 5 and 31, units not
known to be occupied by the frog, and ordered the Service to promulgate a proposed revised designation
by March 2004, and a final revised rule by November 2005.

The California red-legged frog has been extirpated from 70 percent of its former range and is threatened
in its remaining range by a wide variety of human impacts, including urban encroachment, construction of
reservoirs and water diversions, introduction of exotic predators and competitors, livestock grazing, and
habitat fragmentation. The historical range of the California red-legged frog extended coastally from the
vicinity of Point Reyes National Seashore, Marin County, and inland from the vicinity of Redding, Shasta
County, southward to northwestern Baja California, Mexico (Jennings and Hayes, 1985; Hayes and
Krempels, 1986, as cited in MMS, 2001). The central coast recovery unit from San Mateo and Santa
Clara Counties south to Ventura and Los Angeles Counties is one of five units considered essential to the
survival of the species.

The diet of California red-legged frogs is highly variable. Hayes and Tennant (1985, as cited in MMS,
2001) found invertebrates to be the most common food items of adult frogs. Vertebrates, such as Pacific
tree frogs (Hyla regilla) and California mice (Peromyscus californicus), represented over half of the prey
mass eaten by larger frogs (Hayes and Tennant, 1985, as cited in MMS, 2001). Hayes and Tennant (1985,
as cited in MMS, 2001) found juvenile frogs to be active diurnally and nocturnally, whereas adult frogs
were largely nocturnal. Feeding activity likely occurs along the shoreline and on the surface of the water
(Hayes and Tennant, 1985, as cited in MMS, 2001).

California red-legged frogs are known to occur in 243 streams or drainages in 22 counties, primarily in
the central coastal region of California. Monterey (32), San Luis Obispo (36), and Santa Barbara (36)
Counties support the greatest number of currently occupied drainages.

4.7.7.7 Threatened and Endangered Wildlife

Three sensitive wildlife species are found in the onshore region:
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e  Morro Bay Kangaroo Rat (Dipodomys Ingens). No onshore facilities are proposed within the range of this
species, and its current habitat would not be subject to either direct or indirect effects from the proposed
projects (R. Gamps, California Polytechnic State University, San Luis Obispo, pers. comm., as cited in MMS,
2001).

o Island Night Lizard (Xantusia riversiana). This species is an island endemic; its habitat would not be subject
to either direct or indirect effects from the proposed projects (P. Martin, NPS, pers. comm., as cited in MMS,
2001).

e Morro Shoulderband Snail (Helminthoglypta walkeriana). The Morro shoulderband snail was listed as
endangered on January 17, 1995. It is found in the Los Osos area near Morro Bay, usually within or near coastal
dune scrub vegetation. Its current habitat would not be subject to either direct or indirect effects from the
proposed projects (R. Sloan, Morro Group, Inc., pers. comm., as cited in MMS, 2001).

4.7.7.8 Impacts of Past Offshore Oil and Gas Activities

Offshore oil and gas activities began off southern California in the 1800°s (Lima, 1994, as cited in MMS,
2001). Section 5.2 provides information on current offshore infrastructure and levels and types of
activities. Several reviews have been made of the possible cumulative impacts of these activities on
biological resources in the region (Van Horn et al., 1988; Bornholdt and Lear, 1995, 1997; MMS, 1996,
As cited in MMS, 2001).

Impacts of past oil and gas activities on threatened and endangered fish are addressed in Section 4.7.4
above.

THREATENED AND ENDANGERED MARINE MAMMALS

Noise and disturbance associated with offshore oil and gas activities in southern California have resulted
in few documented impacts to marine mammals. Van Horn et al. (1988, as cited in MMS, 2001)
concluded that seismic surveys and support vessel traffic had resulted in temporary, localized
disturbances to some marine mammals, primarily gray whales. However, despite hypothesizing that
increased vessel traffic off southern California might be causing greater numbers of gray whales to
migrate farther offshore (Wolman and Rice, 1979; MBC Applied Environmental Services, 1989, as cited
in MMS, 2001), the gray whale population has grown steadily during recent decades. Blue and humpback
whales have also been appearing off southern California in increasing numbers in summer and fall. There
is no evidence that increased vessel traffic (of which oil and gas support vessels are a very small part) has
resulted in adverse impacts on endangered cetacean populations.

Based on experiences in southern California, the MMS believes that accidental collisions between
endangered whales and support vessel traffic are unlikely events. Although large cetaceans have
occasionally been struck by freighters or tankers, and sometimes by small recreational boats, no such
incidents have been reported with crew or supply boats off California (MMS, unpubl. Data, as cited in
MMS, 2001).

The same is true for southern sea otters.

Pinnipeds are nimble and considered unlikely to be struck by vessels. However, the single documented
instance of a collision between a marine mammal and a support vessel involved a pinniped— an adult
male elephant seal struck and presumably killed by a supply vessel in the Santa Barbara Channel in June
1999.

The only oil spill from offshore oil and gas activities in southern California known to have contacted
marine mammals was the 1969 Santa Barbara Channel spill. Although the entire northward migration of
California gray whales passed through the Santa Barbara Channel while it was contaminated, Brownell
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(1971, as cited in MMS, 2001) found no evidence that any cetacean mortality had occurred due to the
spill. Similarly, studies of elephant seals and California sea lions contacted by the 1969 spill reported no
evidence of pinniped mortality from this event (Brownell and Le Boeuf, 1971; Le Boeuf, 1971). Since
1971, when formal tracking of all OCS spills was initiated, 841 OCS-related oil spills have occurred in
the Pacific Region (see Section 5.3.1). However, almost all of these (99 percent) have been very small
(less than 50 bbl), although five ranged in size from 50 to 163 bbl. No impacts to marine mammals have
been reported from these spills. Although one OCS oil spill, the 1997 Torch spill off Point Pedernales, did
contact the shoreline at the southern end of the sea otter range, no otters are known to have been contacted
by oil (M.D. McCrary, MMS, pers. comm., as cited in MMS, 2001).

To date, no significant impacts on threatened and endangered marine mammal populations from OCS oil
and gas activities have been identified.

THREATENED AND ENDANGERED BIRDS

The impact sources related to offshore oil and gas activities that may have had long-term (e.g., months or
years) effects on threatened and endangered birds in the project area are oil spills and helicopter flights.
Other activities, including noise and disturbance associated with exploration, platform and pipeline
installation, and vessel traffic, would have had, at most, very short-term (e.g., hours or days), minor
effects on threatened and endangered birds in this area.

The largest OCS-related oil spill in the Pacific Region was the 1969 Santa Barbara spill, which resulted in
the loss of thousands of birds of many different species, including brown pelicans (Straughn, 1971, as
cited in MMS, 2001). As discussed above for marine mammals, all other oil spills in southern California
were either very small (less than 50 bbl) or had no reported impact on birds except for the 163-bbl 1997
Torch pipeline spill off Point Pedernales. The Torch spill contacted the shoreline and resulted in bird
mortality. The Torch spill is estimated to have killed more than 700 birds including endangered brown
pelicans (McCrary et al., 2003). Federal threatened western snowy plovers also were harmed by the spill
(USFWS et al., 2004).

The level of OCS-related helicopter traffic in the Pacific Region is described in Section 5.1. Helicopter
traffic can cause disturbances to birds, especially in largely unpopulated areas (e.g., Alaska). Several
international and numerous smaller airports occur along the southern California coast along with several
military airports, and air traffic is a constant daily or even hourly occurrence, and birds have probably
become habituated to air traffic at least to some extent in this area. Probably birds are most sensitive to
the effects of helicopter traffic when they are nesting. Brown pelicans nest on Anacapa and Santa Barbara
Islands, which are part of the Channel Islands National Marine Sanctuary and the Channel Islands
National Park, where air traffic is restricted to altitudes greater than 1,000 feet.

4.7.8 Estuarine and Wetland Habitats

Estuaries are bodies of water ranging in size from streams to large bays that communicate with the sea
through relatively narrow openings. The openings of many estuaries are closed to the sea for certain
periods of time. Most estuaries are characterized by strong salinity gradients, ranging from very low
salinity at the head to high salinity at the mouth. Wetlands are the saturated lowland areas associated with
the estuary, such as a swamp or mudflat. This section will focus on estuarine and wetland habitats; for
specific discussions of the plants, animals or fish and endangered species residing in these habitats, please
refer to the appropriate sections in this chapter.

Estuaries and wetlands in the Southern California Bight have been severely impacted through physical
alteration by commercial and residential development, upland practices in the watersheds increasing
sediment load, and discharges of pollutants into the watersheds through agricultural practices and surface
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runoff. Consequently, there are numerous local, state, and federal regulations protecting remaining
wetland areas. Policies of the Coastal Act on 1976 and the local Land Use Plans specifically afford
wetland and estuarine habitat protection through limitations placed on dredging, excavation and
construction activities (A. D. Little, 1984, as cited in MMS, 2001). The Regional Water Quality Control
Board and local water quality agencies require permits for projects that could discharge into a watershed.
Additionally, a variety of biological agencies such as the U.S. Fish and Wildlife Service and California
Department of Fish and Game protect specific species found in wetlands that are listed under Federal or
State provisions as candidate, threatened, or endangered species.

MMS protects this habitat through lease stipulations, regulations, and inspection procedures designed to
prevent oil from reaching and impacting important estuarine habitat due to oil spill prevention measures
and field response.

Regional Setting

Estuarine habitats contain a greater diversity of both plant and animal life forms, per unit surface area,
than any other habitat in the marine environment. Estuarine habitats are highly productive because they
constitute an area where freshwater, marine and terrestrial habitats meet and intermingle. Estuarine
habitats often serve as spawning and nursery grounds for marine fish and invertebrates. Although the size
and relative importance varies, estuaries are found along most of the Pacific Coast.

In general, the estuaries off California are smaller than along the East Coast and the estuaries in southern
California are the most heavily disturbed along California. The largest of the relatively unaltered bays is
Morro Bay. Morro Bay contains an extensive salt marsh, tidal mudflats, and a rich assemblage of
estuarine and terrestrial animals. Eel grass beds are extensive providing specialized habitat for plants,
invertebrates and important bird species, such as the black brant (MMS, 1996, as cited in MMS, 2001). In
1994, the Governor named Morro Bay as California’s first State Estuary. The designation recognized the
importance of “preserving and enhancing Morro Bay and its watershed as one of the state’s rare natural
treasures.” In 1995, Morro Bay was designated one of only 28 National Estuaries. Congress established
the National Estuary Program as part of the Clean Water Act to restore and protect these important coastal
resources (Morro Bay National Marine Estuary Program, 2004). For a complete discussion of birds, fishes
and endangered plants refer to the appropriate sections in this document.

Important estuarine habitats in Santa Barbara County include the Santa Ynez River, Goleta Slough and
Carpinteria Marsh. Resources found are described in detail in Santa Barbara County’s inventory of
coastal wetland resources (Ambrose, 1995, as cited in MMS, 2001).

The Santa Ynez River and Carpinteria Marsh have limited tidal flushing because they become closed off
at the mouth by natural sand berms seasonally. The Santa Ynez River and the Goleta Slough contain by
far the largest areas of salt marsh in the Santa Barbara County area. They also contain large mud flats and
channels. On average, 40 percent of the plant species identified were non-native (Ambrose, 1995, as cited
in MMS, 2001). Invertebrates were lacking at all wetland sites except those with regular tidal flushing.
Ambrose (1995, as cited in MMS, 2001) found that higher numbers of birds were associated with
wetlands that have larger flooded areas. Their surveys also found that Goleta Slough contained the highest
diversity of fish.

Tidewater gobies (Eucyclogobicus newberryi) were sampled in a large percentage of the identified creeks,
the highest number at Santa Ynez River (Ambrose, 1995, as cited in MMS, 2001). The streams in Santa
Barbara County are perennial or intermittent. Streams that had, at some time, a connection to the ocean
and are subject to tidal inundation are more likely to be impacted by an accidental oil spill. In Santa
Barbara County, 24 streams were identified which could have inward flow at certain times of the year
(Ambrose, 1995, as cited in MMS, 2001); roughly a third of the streams, therefore, are more susceptible
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to oiling. For example, of the 26 streambeds from Gaviota to Point Conception, 10 have perennial flow
(A. D. Little, 1984, as cited in MMS, 2001).

One of the largest remaining wetlands in southern California is Mugu Lagoon in Ventura County. It has a
permanently open mouth that assures good water quality but also makes it more vulnerable to an oil spill.
Important habitats include open water, mudflats, tidal creeks and a very extensive salt marsh. The salt
marsh is the most extensive in southern California and supports many endangered and sensitive species
including salt marsh bird’s beak, clapper rail, Belding’s savannah sparrow, least tern, snowy plover and
brown pelican (pers. comm., R. Ambrose, U.C.L.A., 2001, as cited in MMS, 2001) Mugu Lagoon is also
an important stop on the Pacific flyway, serving many thousands of migrating shorebirds each year.
While serving a diverse biological community, Mugu Lagoon and its watershed contends with a variety of
disturbances from onshore activities. Ongoing Navy activities including noise and emissions from air
traffic, urban and rural runoff, and input from six sewage treatment plants provide ongoing sources of
contamination and disturbance. Agricultural runoff into the watershed is another source of ongoing
disturbance.

Descriptions of the various community types found in estuaries and wetlands such as tidal flats, eel grass
beds, salt marsh, open water, and rocky bottoms are found in a variety of document including previous
Lease Sale EIS’s, and development EIS’s, as well as documents listed in Table 4.7-10.

Table 4.7-10. References for Wetland and Estuarine Habitats*

Author and Publication Date Description of Study

Ambrose, 1995 Biological inventory of wetlands in Santa Barbara County.

Coastal Conservancy; SCCWRP | Website detailing database of information about wetlands through the Southern

(2002 and 2003) California Wetlands Recovery project. www.coastalconservancy.ca.gov/sccwrp/index

Zedler, 1982 Characterization of wetlands from southern Santa Barbara county to the Mexican
border.

* References are cited from MMS, 2001.

Impacts of Past Offshore Oil and Gas Activities

The two activities from oil and gas activities that would impact wetland or estuarine habitats are
nearshore/onshore pipeline construction and an oil spill accident. Pipelines have been constructed in
several locations that border on estuarine areas. These include the Point Pedernales pipeline near the
Santa Ynez River, the Point Arguello pipeline which transects several streambeds, the All American
pipeline which crosses streambeds along southern Santa Barbara County and several pipelines connecting
older facilities to the Carpinteria Plant near the Carpinteria Marsh.

The Point Pedernales pipeline to shore connecting Platform Irene to its onshore facility in Lompoc was
installed north of Santa Ynez River. Mitigation measures placed on the project by the County of Santa
Barbara and the U.S. Fish and Wildlife service, in particular, were intended to mitigate impacts to the
wetland from increased sedimentation and habitat removal. In conversation with the county’s
environmental inspector, it appears that very few, if any, impacts occurred in the wetland due to the
pipeline’s location north of the river (pers. comm., J. Storrer, 2000, as cited in MMS, 2001). Residual
impacts from the pipeline installation relate to terrestrial vegetation recovery and not impacts to the
wetland resources. UNOCAL satisfied all of its County permit conditions related to the shoreline
resources, including the dune area. The two remaining issues are terrestrial: the replanting of a large
number of oak trees and the realignment of a road (pers. comm., J. Storrer, 2000, as cited in MMS, 2001).
Periodic pipeline block valves, required by the U.S. Fish and Wildlife Service to minimize the size of a
spill into the river should a break occur, were installed and are inspected regularly.
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The Point Arguello pipeline from Platform Hermosa to the onshore facility at Gaviota crossed ten miles
of onshore land containing 27 intermittent creeks and streams. As is the case with the Point Pedernales
pipelines, residual impacts include primarily terrestrial revegetation issues rather than wetland resource
problems. Construction did not result in significant increases in sediment load or other losses to the
streambed/wetland habitats themselves (pers. comm., J. Storrer, 2000, as cited in MMS, 2001) The only
offshore OCS spills that have hit the shoreline were the 1969 blowout and the Platform Irene pipeline
spill in 1997. There is no indication that oil from the 1969 blowout reached wetland habitat. This is
surprising since the Carpinteria Marsh is close to other heavily oiled beaches, near the origin of the spill,
and virtually unprotected by today’s standards (Santa Barbara News Press, Straughan, 1971, URS, 1974,
as cited in MMS, 2001). It seems probable that ongoing rain during the first several days of the spill
caused the rivers to have outward flow, thereby preventing inward flow of oil. In the case of the 1997
spill, although the Santa Ynez River mouth was within a short distance of the spill origin, it was not
damaged. A small quantity of oil passed over the natural berm at the Santa Ynez River due to unusually
high tides, however, no measurable impacts to wetland habitat or resources were identified (pers. comm.,
K. Wilson, CDFG/OSPR 2001, as cited in MMS, 2001).

In conclusion, overall impacts to wetland and estuarine habitats from oil and gas construction activities to
date have been low. Temporary increases in sedimentation in intermittent streams may have occurred
during pipeline construction activities, and short-duration loss of access to areas by resident birds during
construction activities may also have occurred at the Santa Ynez River. Oil spills from OCS activities
have not occurred that have affected wetland habitat to date.

4.7.9 Refuges, Preserves and Marine Sanctuaries

Refuges, preserves, and marine sanctuaries are areas that are legally defined and regulated by the State or
Federal government, with the primary intent of protecting marine resources for their inherent biological or
ecological value (for more detailed information on these areas, see A. D. Little, 1985 and McArdle, 1997,
as cited in MMS, 2001). For information on the biological resources protected within these areas, refer to
the individual resource sections in Chapter 4. Additional areas, which are considered by many to be
unique or of significant biological importance, but not legally defined as such, may also be discussed in
the appropriate resource section. Other areas that have been designated for public use and preserved
principally for their recreational and/or aesthetic values are described in Section 4.9.

State Protected Areas

Marine protected areas (MPAs) within the study area that are legally defined and controlled by the State
of California include reserves, ecological reserves, Areas of Special Biological Significance (ASBS), and
University of California Natural Reserves. The purpose in assigning marine preserve or ecological reserve
status to certain coastal areas is to further protect (beyond existing regulations) the State's tidepool and
shallow subtidal resources from the abuse and waste of recreational and commercial harvesting. This is
achieved by prohibiting the general (unpermitted) collection of animals and plants within the designated
boundaries of preserves to 1,000 feet beyond the low tidemark. Ecological reserves extend this level of
protection to include rare or endangered wildlife and aquatic organisms, as well as specialized habitat
types, both terrestrial and aquatic. Thus, entire ecosystems are maintained in a natural condition for the
benefit of both the general public and scientific communities. Currently, the preserves and ecological
reserves that occur within the study area are listed below (see Table 4.7-11 and Figure 4.7-1).

Areas of Special Biological Significance. Areas of Special Biological Significance (ASBS) contain bio-
logical communities that, because of their intrinsic value or fragility, deserve special protection through
the preservation and maintenance of natural water quality conditions. The purpose of ASBS designation is
to eliminate the risk of damage to valuable intertidal and shallow subtidal habitats and their marine life
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occupants by prohibiting the discharge of wastes into, or within the vicinity of, these special biological
communities.

Areas of Special Biological Significance were designated by the State Water Resources Control Board in
1974 and 1975, and are monitored periodically through a joint interagency agreement with the California
Department of Fish and Game. Many ASBS’s overlap geographically with established marine life refuges
and reserves. Of the 34 total ASBS’s in the State, five occur within the study area.

Table 4.7-11. State and Federal Areas of Defined Biological Significance in the Project Area

Designation Ownership/Administration
Abalone Cove Ecological Reserve State
Anacapa Island State Marine Conservation Area? State
Anacapa Island State Marine Reserve2 San Miguel Island Ecological Reserve State
Atascadero Beach Pismo Clam Preserve State

Big Creek Marine Resources Protection Act Ecological Reserve State

Big Sycamore Canyon Marine Resources Protection Act Ecological Reserve State
Carpinteria Salt Marsh Reserve Univ. of Calif.
Carrington Point (Santa Rosa Island) State Marine Reserve State
Channel Islands National Marine Sanctuary Federal
Channel Islands National Park Federal
Coal Qil Point Natural Reserve Univ. of Calif.
Gull Island (Santa Cruz Island) State Marine Reserve State
Harris Point State Marine Reserve? Santa Barbara Island Ecological Reserve State
Judith Rock State Marine Reserve? State
Julia Pfeiffer Burns Underwater Park ASBS State
Monterey Bay National Marine Sanctuary Federal
Morro Beach Pismo Clam Preserve State
Mugu Lagoon to Latigo Point ASBS State
Ocean Area Surrounding the Mouth of Salmon Creek ASBS State
Painted Cave (Santa Cruz Island) State Marine Conservation Area State
Pismo Invertebrate Preserve State
Pismo-Oceano Beach Pismo Clam Preserve State
Richardson Rock State Marine Reserve? State
San Miguel, Santa Rosa, and Santa Cruz Islands ASBS! State
Santa Barbara and Anacapa Island ASBS State
Santa Barbara Channel Ecological Preserve Federal
Santa Barbara Island State Marine Reserve? Anacapa Island Ecological Reserve State
Santa Cruz Island Reserve Univ. of Calif.
Scorpion (Santa Cruz Island) State Marine Reserve State
Skunk Point (Santa Rosa Island) State Marine Reserve State
South Point (Santa Rosa Island) State Marine Reserve State
Vandenberg Marine Resources Protection Act Ecological Reserve State

Area of Special Biological Significance

The Anacapa, Santa Barbara, and San Miguel Islands Ecological Reserves were repealed and are superseded by the Channel Islands
MPAs, which took effect on April 9, 2003. Work is currently underway to extend the MPAs into Federal waters.

[N
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Figure 4.7-1. Location of Refuge, Preserves, and Marine Sanctuaries in the Study Area
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University of California Natural Reserves. The Natural Reserve System (NRS) was created by the
Regents of the University of California in 1965. Each reserve has been established to support the Uni-
versity of California’s research and teaching mission and, where appropriate, public service programs. To
date, 33 NRS reserves have been established, three of which occur along the coast within the project area
(see Table 4.7-10 and Figure 4.7-1).

PROPOSED CHANGES TO STATE PROTECTED AREAS

The 1999 Marine Life Protection Act (MLPA) requires that the State design and manage an improved
network of marine protected areas to protect marine life and habitats, marine ecosystems, and marine
natural heritage. The MLPA states that "marine life reserves" (defined as no-take areas) are essential
elements of an MPA system because they "protect habitat and ecosystems, conserve biological diversity,
provide a sanctuary for fish and other sea life, enhance recreational and educational opportunities, provide
a reference point against which scientists can measure changes elsewhere in the marine environment, and
may help rebuild depleted fisheries".

The purpose of the MLPA is to enhance the existing system of MPAs existing in California waters
through the adoption of a Marine Life Protection Program and a comprehensive master plan. Through the
MLPA, an integrated network of MPAs will be established, with standardization of nomenclature,
regulations, and management. This Statewide marine reserve is to be designed, created, and managed
according to sound science in order to protect the diversity and abundance of marine life and the integrity
of marine ecosystems.

Six goals for the MLPA are established in Section 2853(b) of the California Fish and Game Code:

e To protect the natural diversity and abundance of marine life, and the structure, function, and integrity of marine
ecosystems.

e To help sustain, conserve, and protect marine life populations, including those of economic value, and rebuild
those that are depleted.

e To improve recreational, educational, and study opportunities provided by marine ecosystems that are subject to
minimal human disturbance, and to manage these uses in a manner consistent with protecting biodiversity.

e To protect marine natural heritage, including protection of representative and unique marine life habitats in
California waters for their intrinsic value.

e To ensure that California’s MPAs have clearly defined objectives, effective management measures, and adequate
enforcement, and are based on sound scientific guidelines.

e To ensure that the state’s MPAs are designed and managed, to the extent possible, as a network.

To achieve these goals, the California Marine Life Protection Act Initiative (MPLA Initiative) was
formed in August 2004. The MPLA Initiative is a cooperative effort funded by a public-private
partnership, guided by the advice of scientists, resource managers, experts, stakeholders and interested
members of the public. The objectives of the Initiative include the preparation of a Master Plan
Framework for proposed adoption by the Fish and Game Commission in August 2005. The Master Plan
Framework will include an action plan to design and implement MPAs in phases by region between the
years 2006 and 2011.

MPAs include marine reserves, marine parks and marine conservation areas. Historically, nomenclature
and regulations have not been standard among the State’s marine reserves. The California Resources
Agency has proposed recommendations for a simplified classification system for all state MMAs and
MPAs, including state marine reserves, state marine parks, and state marine conservation areas.
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The following six classifications for designating managed areas in the marine and estuarine environments
were established in Public Resources Code, Section 36700. These became effective January 1, 2002 and
replace the 18 classifications which were previously used to categorize state MMAs. The regulatory
process to officially change the names of existing MPAs is expected to be completed in December 2004.

State Marine Reserve. A State marine reserve is a non-terrestrial marine or estuarine area that is
designated so the managing agency may achieve one or more of the following:

e  Protect or restore rare, threatened or endangered native plants, animals or habitats in marine areas;
e Protect or restore outstanding, representative or imperiled marine species, communities, habitats and ecosystems;
e Protect or restore diverse marine gene pools; or

e  Contribute to the understanding and management of marine resources and ecosystems by providing the oppor-
tunity for scientific research in outstanding, representative or imperiled marine habitats or ecosystems.

e Restrictions [36710(a) PRC]: it is unlawful to injure, damage, take or possess any living, geological or cultural
marine resource, except under a permit or specific authorization from the managing agency for research,
restoration or monitoring purposes. While, to the extent feasible, the area shall be open to the public for
managed enjoyment and study, the area shall be maintained to the extent practicable in an undisturbed and
unpolluted state. Therefore, access and use (such as walking, swimming, boating and diving) may be restricted
to protect marine resources.

e Allowable uses [36710(a) PRC]: research, restoration and monitoring may be permitted by the managing
agency. Educational activities and other forms of non-consumptive human use may be permitted by the
designating entity or managing agency in a manner consistent with the protection of all marine resources.

State Marine Park. A "state marine park," is a non-terrestrial marine or estuarine area that is designated
so the managing agency may provide opportunities for spiritual, scientific, educational, and recreational
opportunities, as well as one or more of the following:

e Protect or restore outstanding, representative or imperiled marine species, communities, habitats and
ecosystems;

e  Contribute to the understanding and management of marine resources and ecosystems by providing the oppor-
tunity for scientific research in outstanding, representative or imperiled marine habitats or ecosystems;

e Preserve cultural objects of historical, archaeological and scientific interest in marine areas; or
e Preserve outstanding or unique geological features.

e Restrictions [36710(b) PRC]: it is unlawful to injure, damage, take or possess any living or nonliving marine
resources for commercial exploitation purposes. Any human use that would compromise protection of the
species of interest, natural community or habitat, or geological, cultural or recreational features, may be
restricted by the designating entity or managing agency.

e Allowable uses [36710(b) PRC]: all other uses are allowed, including scientific collection with a permit,
research, monitoring and public recreation (including recreational harvest, unless otherwise restricted). Public
use, enjoyment and education are encouraged, in a manner consistent with protecting resource values.

State Marine Conservation Area. A "state marine conservation area" is a non-terrestrial marine or
estuarine area that is designated so the managing agency may achieve one or more of the following:
e  Protect or restore rare, threatened or endangered native plants, animals or habitats in marine areas;

e Protect or restore outstanding, representative or imperiled marine species, communities, habitats and
ecosystems;

e  Protect or restore diverse marine gene pools;

e  Contribute to the understanding and management of marine resources and ecosystems by providing the oppor-
tunity for scientific research in outstanding, representative or imperiled marine habitats or ecosystems;
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e Preserve outstanding or unique geological features; or
e  Provide for sustainable living marine resource harvest.

e Restrictions [36710(c) PRC]: it is unlawful to injure, damage, take or posses any specified living, geological or
cultural marine resources for certain commercial, recreational, or a combination of commercial and recreational
purposes. In general, any commercial and/or recreational uses that would compromise protection of the species
of interest, natural community, habitat or geological features may be restricted by the designating entity or
managing agency.

e Allowable uses [36710(c) PRC]: research, education and recreational activities, and certain commercial and
recreational harvest of marine resources may be permitted.

State Water Quality Protection Area. A "state water quality protection area," is a non-terrestrial marine
or estuarine area designated so the managing agency may protect marine species, biological communities,
or unique or significant resources from an undesirable alteration in natural water quality. Section
36710(f) of the PRC prohibits or limits by special conditions point source waste and thermal discharges.
Nonpoint source pollution is controlled to the extent practicable.

CHANNEL ISLANDS MPAS

The Office of Administrative Law approved the Channel Islands MPA regulatory action and filed it with
the Secretary of State on March 10, 2003. The regulations took effect on April 9, 2003. In doing so, the
California Fish and Game Commission formally created the largest network of marine reserves off the
West Coast. The MPAs set aside 132 square nautical miles (175 square miles) within the Channel Islands
National Marine Sanctuary into 12 separate MPAs where fishing is not allowed. See Figure 4.7-2 for a
map of the new State MPAs surrounding the Channel Islands (CDFG, 2002b).

The plan for the MPAs was first proposed in 1998 by a group of sportsfishermen. In response, the
Department of Fish and Game and the Sanctuary launched a stakeholder process (known as the Marine
Reserves Working Group) that developed a range of approaches to address the problem and included
representatives from fishing groups, kelp harvesters, academia, environmental groups, and State and
Federal government. More than 9,000 public comments were received; the majority supported a reserve
network in the Channel Islands (CDFG, 2002b).
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The creation of the marine reserves establishes "safe zones" to reverse the drop over the past decade in the
populations of several marine species, such as red snapper, angel sharks, and abalone that were once
plentiful off the California coast. The marine reserves extend around portions of State waters surrounding
the five islands that form the Channel Islands National Marine Sanctuary: Anacapa, Santa Cruz, San
Miguel, Santa Rosa and Santa Barbara Islands. The new system of MPAs consists of the following
(CDFG, 2002a and 2004b):

e Ten State Marine Reserves (see Table 4.7-10) where it is unlawful to damage, take, or possess any living,
geological, or cultural marine resource, except under a permit or specific authorization by the Commission for
research, restoration, or monitoring purposes;

e Painted Cave State Marine Conservation Area where only the recreational take of spiny lobster (Panulirus
interruptus) and pelagic finfish is allowed;

e Anacapa State Marine Conservation Areca where only the recreational take of spiny lobster (Panulirus
interruptus) and pelagic finfish is allowed and commercial take of lobster is allowed on the north side of West
Anacapa Island; and

o The existing regulations for ecological reserves at Anacapa, Santa Barbara, and San Miguel Islands should be
repealed to avoid duplication of the new regulations.

The no-take areas represent approximately 132 square nautical miles, or approximately 19 percent of the
State waters within the Sanctuary. The limited-take areas represent an addition 10 square nautical miles of
area (CDFG, 2004c). The next phase of this project would expand the network of reserves into Federal
waters lying beyond the three-mile boundary of State water that encircle each island. The full system of
marine reserves would cover 322 nautical miles (426 square miles) and once adopted by the Federal
government would make the largest network of marine reserves in the continental United States (CDFG,
2002b).

Federally Protected Areas

Two national marine sanctuaries occur within or near the general project area, the Channel Islands
National Marine Sanctuary and Monterey Bay National Marine Sanctuary. Title III of the Marine
Protection, Research and Sanctuaries Act of 1972 as amended, authorizes the Secretary of Commerce,
with Presidential approval, to designate discrete marine areas of special national significance as national
marine sanctuaries. The program is administered by NOAA through its Marine and Estuarine
Management Division (MEMD). The objectives of the program are to: (1) preserve and protect valuable
marine resources, (2) promote scientific research, (3) enhance public awareness, and 4) facilitate, to the
extent compatible with the primary goal of resource protection, multiple use (including oil and gas
activities) of these marine areas. Soon after designation and after consultation with other Federal and
State agencies, "necessary and reasonable" regulations for activities which are permitted within the
sanctuary are issued.

CHANNEL ISLANDS NATIONAL MARINE SANCTUARY

Located along the south side of the Santa Barbara Channel, the Channel Islands National Marine
Sanctuary (CINMS) was created in 1980 to preserve the area's unique and strategically situated
ecosystems (intertidal, subtidal, benthic, and pelagic), to encourage scientific research, and to enhance
public awareness of sanctuary resources. Areas of upwelling within waters of the CINMS explain the high
levels of productivity found there. This in turn supports an exceptionally rich and diverse biota on the
bottom (including an area of purple coral, Allopora californica) and within the water column. The
CINMS contains extensive kelp beds, fish, and shellfish highly valued by commercial and sport
fishermen, and an unusual combination of several cold water/warm water transition zone species. The
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management plan for the CINMS is currently undergoing a review. During this review process, changes
to the sanctuary boundaries are being considered which, if approved, would expand the sanctuary.

The wide range of water temperatures, shoreline exposures and substrate types of the islands creates a
variety of different habitats. Common intertidal habitat types within the Sanctuary include rock shelves,
boulder beaches, sandy beaches, and tidepools (CINMS, 2001, as cited in MMS, 2001). Most of the
islands' shoreline is rocky. Santa Rosa and San Miguel islands have the largest expanses of sandy beaches
of the four northern islands, although rocky beaches still predominate on both islands. Beaches on the
outside or ocean facing side of the islands are subjected to strong wave action, whereas beaches along the
Channel are calmer, providing habitats for a wide range of species on each island.

In the rocky intertidal, common species include mussels, barnacles, periwinkles, limpets, chitons, sea
stars, anemones, shore crabs, and brown, red, and green algaec (CINMS, 2001, as cited in MMS, 2001).
Island sandy beaches are characterized by the presence of common and spiny sand crabs in the intertidal
zone, while flies, beach hoppers and isopods frequent the wrack line (Ricketts et al., 1985, as cited in
MMS, 2001).

Within the CINMS, kelp forest rocky-bottom and shallow sandy-bottom communities are the predomi-
nant nearshore subtidal habitats (CINMS, 2001, as cited in MMS, 2001). Giant kelp occurs in shallow
water throughout the Sanctuary, with densest formations along protected island shores. The kelp beds
provide habitat for a variety of invertebrates, including sponge, kelp crab, spiny lobster, octopus and
squid, sea stars, and sea urchins. Common kelp forest fish include garibaldi, opal eye, kelp bass,
sheepshead, sea perch, and rockfish. In sandy habitat, common invertebrate species include sea pansies,
polychaetes, and sand dollars; fish include several species of rays, sand dabs, and turbot.

Four species of pinnipeds breed on islands within the CINMS (Bonnell and Dailey, 1993; DelLong and
Melin, 2000; Stewart and Yochem, 2000, as cited in MMS, 2001). California sea lions, the most abundant
pinnipeds in southern California, breed principally on San Miguel Island and, in substantially lower
numbers, on Santa Barbara Island. Northern elephant seals also breed in large numbers on San Miguel
Island and in relatively small numbers at Santa Rosa and Santa Barbara Islands. Harbor seals haul out and
breed on all the islands in the CINMS. In the CINMS, northern fur seals breed only at San Miguel Island
(at Point Bennett and nearby Castle Rock).

Two additional pinniped species, the Steller sea lion and Guadalupe fur seal, are occasional visitors to San
Miguel Island (Bonnell and Dailey, 1993; DeLong and Melin, 2000; Stewart and Yochem, 2000, as cited
in MMS, 2001). Both these species are listed as threatened under the Federal Endangered Species Act
(ESA).

At least 27 species of cetaceans have been sighted in CINMS waters (CINMS, 2001, as cited in MMS,
2001). Of these, about a dozen species occur regularly. The CINMS lies along the gray whale migratory
pathway, and gray whales with calves have been observed in nearshore kelp beds along the islands.
Federally endangered blue and humpback whales are also present in Sanctuary waters during summer
months.

More than 60 species of marine birds may use CINMS waters to varying degrees, as nesting and foraging
habitat, wintering, and/or migratory or staging areas (CINMS, 2001, as cited in MMS, 2001). Twelve
species of seabirds are known to breed on islands in the CINMS, with greatest numbers on San Miguel,
Anacapa, and Santa Barbara Islands (Carter et al., 1992, as cited in MMS, 2001). Santa Barbara Island
has the largest Xantus’ murrelet nesting colony and the only established black storm-petrel nesting colony
in the U.S. Anacapa Island is the only permanent U.S. breeding site for the endangered brown pelican.
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The CINMS overlaps or encompasses the boundaries of several other Federal- and State-protected areas.
The terrestrial resources of the five northernmost Channel Islands (San Miguel, Santa Rosa, Santa Cruz,
Anacapa, and Santa Barbara) are protected by the Channel Islands National Park, which was created in
1980. The Park also encompasses the marine environment within one mile of shore, where it overlaps the
Sanctuary. This region was also designated as a Biosphere Reserve in 1976.

The Sanctuary also encompasses State-controlled MPAs discussed above and shown in Figure 4.7-2.
With the establishment of marine reserves and conservation areas, additional protection has been afforded
several areas within the CINMS. Restrictions within these areas focus on commercial and recreational
fishing, but also include prohibition of the removal of archeological and cultural artifacts.

MONTEREY BAY NATIONAL MARINE SANCTUARY

Located to the north of the project area, the Monterey Bay National Marine Sanctuary (MBNMS) was
created in 1992. The MBNMS, which extends from Point Reyes-Farallon Island National Marine
Sanctuary south to Cambria, San Luis Obispo County, was established for the purpose of: bolstering the
existing regulatory resource protection regime, establishing a coordinated research program, developing a
broad-based education and interpretive program, and providing a comprehensive management framework
to protect the area's resources. The exceptionally rich and abundant floral and faunal communities that
occur within the MBNMS include a variety of intertidal and subtidal habitats; a high diversity of marine
mammals, including several endangered and threatened species such as the endemic and threatened
California sea otter; and a large array of bird species.

The invertebrate fauna of the Monterey Bay area is among the most diverse and species-rich in the world
(NOAA, 1992, as cited in MMS, 2001), with the widest array of invertebrate species occurring in the
rocky intertidal habitat of the area. Characteristic species include periwinkles, isopods, barnacles, limpets,
sea snails, crabs, chitons, mussels, sea stars, and anemones. Marine algae are also diverse and abundant,
with over 450 species occurring in the area, including several endemics.

The diverse and abundant fish fauna in the Monterey Bay area is another important resource. Approx-
imately 345 species of fish are found within the sanctuary (NOAA, 1992, as cited in MMS, 2001). The
various fish resource habitats within the sanctuary include: canyon and deep bottom; rocky intertidal
(tidepools); subtidal (kelp); estuaries, sloughs and sandy intertidal; nearshore sublittoral (soft bottom);
epipelagic; and meso- and bathypelagic.

Ninety-four seabird species are known to occur in the Monterey Bay region, of which about thirty species
predominate in their preferred seasons and habitats (Briggs and Chu, 1987, as cited in MMS, 2001).
Thirteen species are resident breeders or former breeders within the region. Common breeding species
include Brandt's cormorants, western gulls, pigeon guillemots, and common murres (Dohl et al., 1983, as
cited in MMS, 2001).

In all, 21 cetacean species, 6 pinniped species, and the southern sea otter are known to occur in the
Sanctuary (Bonnell et al., 1983; Dohl et al., 1983; MBNMS, 2001, as cited in MMS, 2001). Within and
near the Bay itself, the predominant odontocete species include Pacific white-sided dolphins, Risso's
dolphins, northern right whale dolphins, Dall's porpoises, harbor porpoises, and bottlenose dolphins.
Seasonally, the most common baleen whales in this area are gray whales, and the endangered blue and
humpback whales. Sperm whales, also an endangered species, are relatively common in offshore waters.

SANTA BARBARA CHANNEL ECOLOGICAL PRESERVE

Another federally-protected area, the Santa Barbara Channel Ecological Preserve, was established in
March 1969 by Public Land Order 4587 and consists of what was previously known as the Federal

Environmental Information Document 4.7-66 January 2005



4. Affected Environment 4.7 Biological Resources

Ecological Preserve and Buffer Zone. The Federal Ecological Preserve alone is composed often whole
and partial blocks, while eight additional blocks (whole and partial) adjacent to the Preserve are
designated as a Buffer Zone. All blocks are subject to valid existing rights, but have been withdrawn from
all forms of disposition (including mineral leasing) and are reserved for scientific, recreational, or other
uses similar to these.

4.7.10 Onshore Biological Resources

This section provides a brief overview of the terrestrial biology of northern Santa Barbara County, where
future onshore activities may occur as a result of the post-suspension activities. The study area for this
analysis extends from the Santa Barbara County line at the Santa Maria River in the north to the Santa
Ynez River and Point Arguello in the south and inland to the Cities of Santa Maria and Lompoc. More
detailed information on this area or similar nearby areas is provided in the Point Pedernales Project
Environmental Impact Report/Statement (A. D. Little, 1985, as cited in MMS, 2001), the San Miguel
Project Environmental Impact Report/Statement (URS, 1986, as cited in MMS, 2001), the Vandenberg
Air Force Base Integrated Natural Resources Management Plan (Tetra Tech, 1996, as cited in MMS,
2001), and the Draft North County Siting Study (County of Santa Barbara, 2000, as cited in MMS, 2001).

Although this discussion concentrates on natural communities, the onshore project area actually consists
of a complex patchwork of native (wetlands, oak woodlands, etc.) and man-made (urban areas, agricul-
tural land, etc.) habitats, which support a diverse assemblage of plants and animals (for a description of
the agricultural and other man-made areas, see A. D. Little, 1985 and County Santa Barbara, 2000, as
cited in MMS, 2001). The area varies from coastal beaches, dunes, and wetlands to river valleys and
coastal mountains. Two important rivers, the Santa Maria and Santa Ynez Rivers, flow through the area.
San Antonio Creek is another important drainage. The location of Point Conception at the south end of
this area, which is a major biogeographical feature marking the northern and southern range limits for
many plants and animals, further adds to the complexity of the area. About 1,400 plant species are native
to Santa Barbara County (Smith, 1998, as cited in MMS, 2001), about 40 of which are endemic to the
project area or nearby surrounding areas (A. D. Little, 1985, as cited in MMS, 2001).

Plant Communities and Habitats

The terrestrial vegetation within the project area generally fall into seven major plant communities, which
are described below.

Wetlands. Freshwater wetlands that occur in the project area include freshwater upstream marshes and
sloughs, vernal pools, seeps and marshy areas. For information on coastal wetlands including estuaries
and saltwater marshes, see Section 4.7.8. Freshwater marshes in the area are typically dominated by
herbaceous species including cattails, tules, and rushes associated with springs and seeps, ponds, dune
swales, and slow-moving streams. Wetlands, although easily disturbed, are an ecologically important
component of the project area in that they support a large number of plant and animal species and playa
major role in erosion control, water quality, and water storage.

Coastal Strand. Within the project area, this habitat is found on foredunes and beaches above the high
tide line. It is especially well represented along the north coast of Santa Barbara County and into southern
San Luis Obispo County, from Point Conception to Pismo Beach. Most plants that grow here are low,
succulent perennials with spreading stems that form large mats or trail over the dune surface and deep
root systems that extend far down into the well-drained sand. Plant cover reduces sand movement and
imparts a degree of stability to this changeable environment. The ocean-facing slopes of the foredunes are
dominated by purple sand-verbena, a southern species, or yellow sand-verbena, a northern species. Sea
rocket, an annual most common on low beach hummocks, beachbur, beach primrose and beach morning-
glory are also common in coastal strand. These plants are sensitive to crushing by people and off-road
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vehicles (ORVs). Disturbance of these communities has resulted in the displacement of native species by
exotics such as ice plant and beach grass.

Grassland. Grasslands, which are predominantly composed of introduced annual grasses, herbs, and
forbs, cover much of the lower elevation foothills and terraces of the project area. They also occur
adjacent to stands of scrub and woodland, forming edge habitat where species diversity is greatly
enhanced. Native bunch grasses, which dominated these grasslands before the advent of grazing by non-
native herbivores, are now restricted to remnant patches.

Coastal Sage Scrub. Coastal sage scrub is a diverse habitat that occurs from steep, dry slopes near the
coast to the interior foothills, where it is frequently in association with grasslands, chaparral, and oak
woodland. Dense vegetative cover and an abundance of available food, combine to make coastal sage
scrub an important habitat for reptiles, birds, and mammals. Coastal sage scrub is dominated by low to
medium sized shrubs with soft, gray or dull green leaves. These shrubs are aromatic, woody or woody at
the base only, shallow-rooted and may have facultatively drought-deciduous leaves. Common species
include California sagebrush, various sages, coyote brush, and goldenbush.

Chaparral. Chaparral is the predominant vegetation type in much of southern California and covers
large areas of rocky mountain slopes in Santa Barbara County. Most commonly, chaparral is found on
steep slopes with little soil development. It is abundant on sandstone rock types but also occurs on
diatomaceous shale, stabilized sand dunes and other soil types. The dominant plants are fire-adapted
woody shrubs, many with restricted distributions. The leaves of chaparral plants have thick waxy surfaces
that prevent moisture loss during the dry summer months. Common in the project area and vicinity are
various manzanitas, ceanothus species, bush poppy, mountain mahogany, yerba santa, toyon, holly-leaf
cherry, scrub oaks, and others. Burton Mesa chaparral, a form characteristic of sandy Burton Mesa and
the nearby Purisima Hills, is noteworthy for the high rate of endemism in its flora; more than 20 plant
species found in this community have restricted geographic distributions, including rare plants such as
shagbark manzanita, seaside bird's-beak, black-flowered figwort, and Hoover's Bentgrass.

Oak Woodland. Oak woodlands, which are an important component of the project area, usually occur in
canyons, riparian areas, and north facing slopes where they are often associated with riparian woodlands,
coastal sage scrub, and chaparral. Coast live oak and valley oak are the dominant species in this habitat.
Oak woodlands may be further characterized as having more closely spaced trees with a relatively
unbroken canopy (woodland), or where trees are more widely spaced and the canopy is more open
(savannah). In closed canopy areas, the understory is usually dominated by poison oak, hummingbird
sage and elderberry. Where the canopy is more open, the understory is typically composed of annual
grasses and wildflowers. Oak woodlands in the area tend to support a diverse resident and migratory
vertebrate fauna. Due to the more moist characteristics of oak woodlands compared to coastal sage and
chaparral, amphibians are relatively common.

Riparian Woodland. This habitat, which is dominated by dense growths of tall deciduous trees and
shrubs, varies from narrow bands in stream canyons to extensive floodplain groves. Characteristic veg-
etation of this habitat includes: various willow species, black cottonwood, western sycamore, and box
elder. Riparian woodlands are one of the most sensitive plant communities found in the project area due
to: (1) their limited occurrence in the region; (2) the diversity and abundance of wildlife supported by this
community; (3) the number of sensitive species known to use it; and 4) the degree of loss and degradation
due to human activities. Riparian woodlands are critical to wildlife because they provide a number of
essential ecological services including water sources, microhabitats for cover, nesting, and feeding, food,
and corridors for wildlife movement and dispersal wildlife.
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Biologically Important Areas

Within the project area, Santa Barbara County has identified several biologically important and environ-
mentally sensitive features (County of Santa Barbara, 2000). These include: Guadalupe Dunes, Santa
Maria and Santa Ynez River mouths, Betteravia (Guadalupe) Lakes, Point Sal, San Antonio Creek, and
Burton Mesa. These features are of particular importance because of their rarity, biological diversity,
and/or vulnerability to disturbance. For descriptions of these areas, refer to the Draft North County Siting
Study (County of Santa Barbara, 2000, as cited in MMS, 2001).

Onshore Plants and Wildlife

According to the California Natural Diversity Database (CNDDB), approximately 57 non-listed sensitive
species also have the potential to occur in mainland Santa Barbara County. These species occur in a
variety of habitat types, but several are known from coastal areas.

To a large extent, the distribution an abundance of wildlife is determined by the availability and condition
of their preferred habitat, although the same species can frequently be found in more than one habitat.
Thus, the topographic complexity and large diversity of habitats found in the project area support diverse
and abundant wildlife population. The fact that the project area is located at a major biogeographic
transition zone also contributes to the diversity of wildlife Excluding saltwater marshes and estuaries,
riparian woodlands support the greatest number of species in the project area (A. D. Little, 1985, as cited
in MMS, 2001), followed by oak Woodlands. Birds are the most abundant vertebrate wildlife in every
plant community; followed by mammals and reptiles. The number of amphibian species in the area is
relatively limited, although the number of individuals can be high. For a comprehensive list and
discussion of wildlife the vicinity of the project area, see A. D. Little (1985, as cited in MMS, 2001) and
URS (1986, as cited in MMS, 2001).

Over 400 birds have been recorded in Santa Barbara County (Lehman, 1994, as cited in MMS, 2001),
only a portion of which occur in the project area. Common breeding birds include: red-tailed hawk,
American kestrel, California quail, barn owl, Anna’s hummingbird, acorn woodpecker cliff swallow,
scrub jay, American crow, bushtit, house wren, wrentit, California towhee, song sparrow, and brewer's
blackbird.

Over 60 species of mammals (excluding marine mammals) have been recorded as occurring in San
Barbara County. Common mammals in the project area include: California ground squirrel, Botta's pocket
gopher, deer mouse, dusky-footed woodrat, western harvest mouse, California vole, desert cottontail,
raccoon, striped skunk, gray fox, coyote, bobcat, and mule deer

More than 30 species of reptiles have been report for Santa Barbara County. Common reptiles in the
project area include: western pond turtle, western fen lizard, side-blotched lizard, gopher snake, western
rattlesnake, and striped racer.
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4.8 Cultural Resources

4.8.1 Regulatory Overview

Cultural resources include any prehistoric or historic sites, buildings, districts, structures, traditional use
areas, or objects considered to be important to a culture, subculture, or community for scientific,
traditional, religious, or other reasons. Cultural resources encompass three categories: archaeological
resources (both historic and prehistoric), architectural resources, and traditional cultural resources (U.S.
Navy, 2000, as cited in MMS, 2001).

Archaeological resources are any material remains (sites) of human life or activities that are at least 50
years of age and that are of archaeological interest. Material remains include physical evidence of human
habitation, occupation, use or activity including the site, location, or context in which such evidence is
situated. Items of archaeological interest may provide scientific or humanistic understanding of past
human behavior, cultural adaptation, and related topics through the application of scientific or scholarly
techniques. These resources can be identified and evaluated for significance according to each site’s
cultural importance, integrity, and ability to yield information (MMS, 1998, as cited in MMS, 2001).

Prehistoric archaeological sites consist of various forms of evidence of human activities that spanned time
from approximately 13,000 years ago until the time of European contact in 1542. (The dividing line
between prehistoric and historic is not precise given the 257-year lapse between initial contact and
European settlement of California.) Prehistoric artifacts include utilitarian and non-utilitarian objects,
such as flaked and ground stone tools as well as bone and shellfish objects. Occasionally, remnants of
basketry or cordage, remains of living spaces, fire hearth, bedrock milling stations, mortuary remains, or
rock art exist as parts of prehistoric sites. These sites may manifest themselves as a scatter of surface
material or be a subsurface or midden deposit. Often sites include surface and subsurface components. In
addition, sites may be submerged and include intact sites buried beneath the seabed, isolated artifacts
deposited on the seafloor from erosion of an upland site, or remnants of aboriginal watercraft.

Historic archaeological sites can be subsurface remains that contain buried foundations or other structures
such as pier footings, depositional sites such as refuse dumps, and other locations. The sites may include
surface remains of walkways, roads, or structural remnants. Submerged historic sites include shipwrecks,
cargo spills, historic anchorages and wharves, and aircraft.

Architectural Resources are standing buildings, dams, canals, bridges and other structures of historic or
aesthetic significance. Architectural resources must be more than 50 years old to be considered for
protection under existing cultural laws.

Traditional Cultural Resources are those associated with cultural practices and beliefs of a living
community that are rooted in history and are important in maintaining the continuing cultural identity of
the community. Traditional cultural resources may include archaeological sites; location of historic
events; sacred areas; sources of raw materials used to produce tools and sacred objects; and traditional
hunting or gathering places. The community may consider these resources essential for the persistence of
their traditional culture.

Laws and regulations governing cultural resources include the following:

e  The Minerals Management Service, under various Federal laws and regulations, ensures that regulated Outer
Continental Shelf (OCS) activities do not adversely affect significant archaeological resources.

e National Historic Preservation Act of 1966, as amended, (16 USC 470, P.L. 95-515) under Section 106, requires
Federal agencies to identify historic properties their actions could affect, determine whether or not there could
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be a harmful or adverse affect, and if so, to try to avoid or reduce the effect. The section also requires
consultation with State historic preservation officers and tribal historic preservation officers.

e Archaeological and Historic Preservation Act of 1974 (16 USC 469-469c, PL93-291) requires Federal agencies
to notify the Secretary of the Interior when they find that any Federally permitted activity or program may cause
irreparable loss or destruction of significant scientific, prehistoric, historical, or archaeological data.

4.8.2 Studies in the Area

Table 4.8-1 lists some of the numerous studies that address onshore and offshore archaeological resources
in the area.

Table 4.8-1. Archaeology Studies in the Area

Area of the Study Title Citation’
Pt. Mugu Sea Range Shipwreck Study, Pt. Mugu Sea Range U.S. Navy. Department of the Navy, Naval Air
Environmental Impact Statement Warfare Center Weapons Division. April 1998

Santa Barbara Channel Channel Islands National Park and Channel Islands |CINPS. Don Morris and James Lima, 1996
National Marine Sanctuary, Submerged Cultural

Resource Assessment
Morro Bay to Canadian OCS Study MMS 90-0087 through 90-0092 MMS. 1990. Espy, Houston and Associates.
Border California, Oregon, and Washington Archaeological

Resource Study
Morro Bay to Mexican OCS Study MMS 87-0025. Archeological Resource [MMS. 1987. P.S. Associates.
Border Study

Pt. Conception to Mexican |Archaeology Literature Survey and Sensitivity Zone |BLM, 1978. Science Applications
Border Mapping of the Southern California Bight Area. Incorporated.
Volume |, Technical Report

1 Citations are as referenced in MMS, 2001.

4.8.3 Regional Setting

In addition to the studies cited above, previous environmental impact statements and reports have
described the region’s offshore and onshore, prehistoric and historic, archaeological resources of the in
great detail. These reports, whose geographic scope for archaeological resources overlap, include the
northern Santa Maria Basin (URS, 1986, as cited in MMS, 2001), the central Santa Maria Basin (A. D.
Little, 1985, as cited in MMS, 2001), the southern Santa Maria Basin (A. D. Little, 1986, as cited in
MMS, 2001) and the western Santa Barbara Channel (U.S. Geological Survey, 1974; Science Application
Inc., 1984; SLC, 1992, as cited in MMS, 2001).

Prehistoric Settlement

Archaeological evidence from the Channel Islands indicates that prehistoric populations may have settled
in the area and traversed coastal areas by water as early as 13,000 years ago (Johnson et al., 1999, as cited
in MMS, 2001). Table 4.8-2 summarizes the sea level fluctuation and the result on the coastline during
the period of human habitation. Although sea levels were much lower than today, by perhaps 46 to 20
meters, the Channel Islands separated by the mainland by a minimum of five miles (MMS, 1987; U.S.
Navy, 1998, as cited in MMS, 2001). The presence of archaeological sites dating to the late
Pleistocene/Early Holocene era, approximately 12,000 to 8,000 Before Present (BP), suggests that
maritime travel occurred between the mainland and the islands (U.S. Navy, 1998, as cited in MMS, 2001)
and that aboriginal populations may have exploited littoral and nearshore resources (SLC, 1992, as cited
in MMS, 2001). A well-developed maritime economy may have been in place by 5,500 BP with favored
settlement locations consisting of embayments, lagoons, and estuaries (MMS, 1990, as cited in MMS,
2001).
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Table 4.8-2. Sea Level Fluctuation from Present to 14,500 Years Before Present (B.P.)

Water Depth

(meters below present sea
Years B.P. level) Sea Level Changes Result
3,500 to present 0 Very slow rise Present still stand
8,500 to 3,500 18100 Slow rise Erosion
8,500 18 Still stand 18 m shoreline
10,000 to 8,500 20t0 18 Still stand Cut platform
11,000 to 10,000 46 to 20 Rapid rise Erosion
11,000 46 Still stand 46 m shoreline
12,000 to 11,000 24 t0 46 Rapid fall Exposure
14,500 to 12,000 60 to 24 Rapid Rise Erosion

Submerged prehistoric sites consist of remains deposited during the period of lowered sea level. Rising
sea levels and the associated high-energy wave environment are supposed to have inundated and destroyed
many sites. However, certain landforms which would have been attractive to human habitation and
offered protection to archaeological resources during inundation include submerged river valleys,
embayments, and island complexes. In addition, archaeological resources may be deposited offshore by
the continuing erosion of coastal landforms (MMS, 1987, 1990; SLC, 1992, as cited in MMS, 2001).

Chumash groups occupied the coast from present-day Morro Bay in San Luis Obispo County to Malibu.
Gabrieleno groups occupied the coastline from present-day Malibu to Mission Viejo. The Chumash
exhibited a unique maritime subsistence adaptation, although the marine resources appear to have been
less important to Chumash groups north of Point Conception (MMS, 1990, as cited in MMS, 2001). The
Gabrieleno groups, while developing a maritime technology, were not as well oriented to this type of
resource procurement as the Chumash (BLM, 1978, as cited in MMS, 2001). The plank canoes of the
Chumash, tomols, and of the Gabrieleno, te’aat, allowed the development of trade between offshore
island and the mainland villages. The plank canoes and the activities they fostered played an important
role in the region’s economy and social development (U.S. Navy, 1998, as cited in MMS, 2001).
Foundering at sea or in the nearshore and overturning of these watercraft in the surf zone were common.
Wrecks of tomols may have occurred in the study area, but it is unlikely that the remains of such craft
would be preserved in the offshore environment. The more likely areas for preservation of such craft
would be within shoreline caves and under talus slopes of cliff-faced beaches (SLC, 1992, as cited in
MMS, 2001).

Historic Settlement

The first European exploration of the Santa Barbara Channel and the central California coast north of
Point Conception occurred in 1542 from vessels under the command of Juan Rodriguez Cabrillo. During
the exploration, Cabrillo died and, according to some sources, is buried on one of the offshore islands. For
the next 267 years, until permanent Spanish colonization started in 1769, the area was largely ignored
except for an occasional voyage of exploration and discovery. Vessels of commerce, the Manila galleons,
sailed down the California coast enroute to Acapulco from Asia. Some of the galleons were lost along the
California coast and reports of a galleon lost in the Channel Islands cannot be completely dismissed
(Morris and Lima, 1996, as cited in MMS, 2001). During the Spanish colonial period, voyages of the
Manila galleons continued, as did vessels engaged in coastwise trading and international commerce,
exploration, and other pursuits, including smuggling. The Mexican period in California (1822 to 1846)
saw little change in the character of coastal shipping over that which occurred during the Spanish period.
During the American period (1846 to present) coastwise shipping increased. Prior to completion of the
Southern Pacific railroad, coastal communities, most lacking natural harbors, constructed piers as a means
of accessing maritime trade for shipment of agricultural products. A thriving lumber trade between ports
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in the Pacific Northwest and the coastal communities developed and continued into the 1920s. In the 20th
century, as coastwise trade decreased it was replaced by trans-Pacific trade, commercial fishing, military,
petroleum exploration and development, and leisure as sources of widespread maritime activity. The area
contains the remains of vessels that came to grief while engaged in each of these activities.

Shipwrecks tend to be concentrated around sites that focus maritime traffic, such as ports, commercial
piers and shipping lanes, hazards to navigation, such as islands, headlands, and prominent points, and in
areas of variable weather and sea conditions. These factors have been integrated into a series of shipwreck
location prediction maps for the Pacific coast of the United States (MMS, 1987 and 1990, as cited in
MMS, 2001). Several of these factors combine to explain the concentration of shipwrecks between Point
Conception and Point Arguello (a so-called Graveyard of the Pacific) and the western end of San Miguel
Island. The balance of shipwreck sites not attributable to the above mentioned factors appear to be
randomly distributed (BLM, 1978; MMS, 1987; SLC, 1992, as cited in MMS, 2001). Other historical
resource sites include aircraft ditched at sea and the remains of maritime infrastructure, such as wharves
and piers.

4.8.4 Description of the Study Area for Cultural Resources

This section describes two areas. The first area is the area within which the post-suspension activities
would occur. The second is the area that could be affected by an oil spill, approximately Point Sur in
Monterey County to Point Fermin in Los Angeles County.

Area of Post-Suspension Activities

The area potentially affected by the post-suspension activities related to the undeveloped leases includes
the segments of the nearshore and coastal area of Santa Barbara County, from Point Sal to Point Arguello
and the area around EI Capitan State Beach. As summarized above, the studies in the area have noted the
presence of a variety of prehistoric and historic resources and the potential for discovery of additional,
significant sites. For example, of the hundreds of vessels reported lost in the area of the Channel Islands,
only a small percentage have been located and even fewer have been documented. These yet-to-be-dis-
covered vessels represent every activity associated with the islands (Morris and Lima, 1996, as cited in
MMS, 2001). As remote-sensing technology improves and systematic surveys are conducted, more sites
are discovered. Similarly, the number of documented onshore prehistoric sites increases with the
systematic surveying and documentation.

The 77-acre promontory comprising Point Sal, managed by the Bureau of Land Management, is sensitive
for archaeological resources with Native American use in the area ranging from approximately 200 to
5,000 years. The area is managed by BLM as an Area of Critical Environmental Concern. There is no
public access to BLM-managed land at Point Sal (BLM, 2001, as cited in MMS, 2001).

The following properties in the area are listed on the National Register of Historic Places database for
Santa Barbara: Point Conception Light House Station, Space Launch Complex 10 on Vandenberg AFB,
and the SS Yankee Blade, a vessel wrecked near Point Arguello (MMS, 2001).

A review of California Native American Heritage Commission records for the area of the undeveloped
leases reveals no listed Native American sacred sites in the onshore portion of the study area. However,
the absence of specific site information in the sacred lands records does not indicate the absence of
traditional cultural resources in the study area (Rob Wood, 2001, pers. comm., as cited in MMS, 2001).
There are numerous traditional resource sites associated with the Chumash on VAFB. In addition, there is
a specifically identified property in the vicinity of Point Conception, referred to by some in the Chumash
culture as the Western Gate because of its role in Chumash beliefs about death and the afterlife (USAF,
1998, as cited in MMS, 2001).
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Known onshore prehistoric sites in the study area appear to cluster around stream drainages. Additional
sites inland along the drainages are likely. There is a likelihood of prehistoric site deposits between the
current shoreline and the shoreline of 8500 BP. Artifacts deposited by erosion of onshore sites, with the
exception of large stone artifacts, would be short-lived. This shoreline is approximated by the 18-meter
isobath (approximately 2.5 kilometers from the present shoreline between Point Sal and Point Arguello
and 0.5 kilometers near El Capitan. Beyond this depth, areas of potential bay, estuarine, and lagoon
deposits exist offshore between Point Sal and Point Arguello and in the area of El Capitan should be
considered highly sensitive archaeologically (MMS, 1987, as cited in MMS, 2001).

The archaeological site data summarized in Table 4.8-3 reveals that the potential corridor of the pipeline
landfall to the processing plant for the hypothetical development in the northern Santa Maria Basin
contains several prehistoric and historic sites. The description of the site does not indicate archaeological
significance or importance. The data suggests a variety of sites in the area of the Shuman Creek drainage
that would need to be evaluated in determining the pipeline route.

Shipwrecks. A number of vessels have been lost in the area between Pt. Sal, Purisima Point, and Point
Arguello, primarily at nearshore locations. Table 4.8-4 lists these vessels. The area around Point Sal to
three nautical miles seaward is considered a medium sensitivity zone for shipwrecks. As shown on
Figures 4.8-1 and 4.8-2, the area from Purisima Point to Point Arguello is considered a high sensitivity
zone immediately offshore. A medium sensitivity zone, which extends less than three nautical miles
offshore, borders the high-sensitivity zone. As indicated by Table 4.8-4, few vessels have been lost in the
El Capitan area. In the vicinity of El Capitan, a high sensitivity zone for shipwrecks extends from the
shore to approximately 2.5 nautical miles, bordered by a medium sensitivity zone, which extends beyond
three nautical miles.

Data on prehistoric and historic resource sites in the study area comes from a number of sources.
Archaeological resource surveys have been completed on portions of several units. The records of several
agencies, MMS, the U.S. Navy’s Point Mugu Sea Range and SPAWAR Systems Command, the
California State Lands Commission, and the Central Coast Information Center at the University of
California, Santa Barbara were consulted to determine if vessels had been reported as lost in the area of
the leases or if sites on the leases had been documented. Predictive zones, areas evaluated for indications
of landforms of interest and for their potential to contain historic resource sites, were examined (SAI,
1978; MMS, 1987; MMS, 1990; U.S. Navy, 1998, as cited in MMS, 2001). For shipwrecks, an area’s
potential was evaluated based on several factors. Differences in methodology between studies account for
the different designations for the same area.
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Table 4.8-3. Onshore Archaeological Sites in the Area of Shuman Canyon,
Santa Barbara County, California

SBa Site SBa Site Burial
Number Function Burial (Y/N)] Number Function (YIN)
512 Campsite Y 2175 Quarry site N
722 Hunting site N 2193 Temp. site N
723 Campsite/quarry site N 2319 Temp. site N
724 Temp. site (quarry) N 2320 Temp. site N
725 Temp. site (quarry) N 2368-H Unclassified N
726 Unclassified N 2476-H Unclassified N
727 Unclassified N 2479 Campsite N
728 Unclassified N 2568 Unclassified N
729 Unclassified N 2688 Temp. site (quarry) N
730 Unclassified N 2715-H Historic trash scatter N
731 Temp. site N 3013 Campsite N
732 Quarry site N 3014 Temp. site (hunting) N
733 Temp. site (lithic scatter) N 3018 Temp. site (hunting) N
734 Campsite/burial site Y 3026 Temp. site N
735 Unclassified N 3027 Temp. site (hunting) N
939 Temp. site (camping) N 3028 Temp. site N
940 Campsite N 3029 Temp. site N
941 Campsite N 3030 Campsite N
942 Campsite (seasonal) N 3033 Temp. site N
962 Temp. site (camping) N 3034 Temp. site N
963 Temp. site (camping) N 3035 Temp. site (hunting) N
965 Temp. site (shellfisher camp) N 3036 Temp. site N
966 Unclassified N 3040 Temp. site (hunting) N
967 Temp. site (camping) N 3296 Quarry site N
968 Temp. site (camping) N 3297 Hunting site N
969 Temp. site (shellfisher camp) N 3298 Hunting site N
991 Temp. site (hunting) N 3386 Historic trash scatter N
992 Temp. site N 3390 Temp. site (hunting) N
1001 Temp. site (hunting) N 3393 Temp. site (hunting) N
1002 Temp. site N 3424 Temp. site N
1728 Temp. site (lithic scatter) N 3426 Temp. site (lithic scatter) N
1997 Temp. site (hunting) N 3503 Temp. site (lithic scatter) N

2174 Quarry site N

Environmental Information Document

4.8-6

January 2005



4. Affected Environment

4.8 Cultural Resources

Table 4.8-4. Vessels lost between Point Sal and Point Arguello, California

Ship Place Lost Date Lost Cause
Harvard Point Arguello 1931 Stranded
JJ Loggie Point Arguello 1912 Stranded
Lone Eagle Point Arguello 1940 Collision
llLos Angeles Point Arguello 1942 Foundered
Nippon Maru Point Arguello 1933 Stranded
Santa Rosa Point Arguello 1911 Stranded
Sibyl Marston Point Arguello 1909 Stranded
Ellin Point Arguello 1963 Foundered
Suomi Point Arguello 1955 Collision
'Yankee Blade Point Arguello 1854 Stranded
DD261 Delphy Point Arguello 1923 Stranded
[DD296 Chauncey Point Arguello 1923 Stranded
[DD297 Fuller Point Arguello 1923 Stranded
[DD309 Woodbury Point Arguello 1923 Stranded
IDD310 S.P. Lee Point Arguello 1923 Stranded
[DD311 Nicholas Point Arguello 1923 Stranded
[DD312 Young Point Arguello 1923 Stranded
[Evylyn H Point Arguello 1976 Burned
lisis Point Arguello 1964 Foundered
[Margaret B Point Arguello 1955 Foundered
||Mirac|e Point Arguello 1974 Stranded
Presephone Point Arguello 1970 Stranded
Tiki Gem Point Arguello 1976 Stranded
Welcome Point Arguello 1932 Stranded
'Yankee Mariner Point Arguello 1949 Burned
Edith Point Pedernales 1849 Stranded
Annie Lysle Point Sal 1875 Stranded
Crovate Point Sal 1923 Stranded
Jan Lin Point Sal 1974 Stranded
Leucadia Point Sal 1952 Stranded
ILittle Dipper Point Sal 1954 Stranded
[Mariin VI Point Sal 1959 Stranded
[Narhel Point Sal 1949 Stranded
[Norma J Point Sal 1953 Stranded
Putty Ann Point Sal 1984 Stranded
Sea Me Point Sal 1975 Foundered
Hopestill Purisima Point 1949 Stranded
Scotia Purisima Point 1914 Stranded
WCF Co. No. 2 Santa Maria River 1920 Stranded
[Robert Sudden Surf 1905 Stranded
[E! Commodore Surf 1946 Stranded
[Brant El Capitan 1960 Burned
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Figure 4.8-1. Sensitive Lands for Submerged Prehistoric Sites.
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Table 4.8-5 summarizes archaeology information for four offshore units.

Table 4.8-5. Summary of Archaeology Information by Unit

Gato Canyon Unit Bonito Unit Purisima Point Pt. Sal Unit
OCS-P-0460, 0462, and | OCS-P-0443, 0445, 0446, Unit OCS-P-0426, | OCS-P-0415, 0416,
0464 0449, 0450, 0499, and 500 | 0427,0432, and 0436 0421, and 0422
Cultural Resource  [None. Archaeological ~ [None. Analysis of geophysical |Yes on OCS-P-0432, |Yes on OCS-P-0416,
Survey and Report  [Survey and Report must [survey data reveals no revealed indication of (revealed indication of
be completed priorto  |indication of sites. Archae- sites. Additional sites. Additional
exploration. ological Survey and Report  |analysis ordered. analysis ordered.

must be completed prior to
delineation on OCS-P 0500.

Landforms with No. Leases seaward of |No. Leases seaward of No. Leases seaward of|Eastern portion of

Possible Prehistoric |16,500-year-old 18,000-year-old shoreline. 16,500-year-old 0432 seaward of

Sites shoreline. shoreline 16,500-year-old
shoreline. Southeast
portion of 0432 may

contain lagoon, estuary
or embayment landform.

Vessel Lost List- MV Brant. Oil explora-  |No vessel listed. Possible sites |No vessel listed. No vessel listed
MMS tion vessel. Sank two  [off lease detected by surveys.
miles north of lease
boundary in State

waters.
Vessel Lost List-Pt. |No information. No vessel listed. No vessel listed. No vessel listed.
Mugu Sea Range
Vessel Lost List— No information. No vessel listed. No vessel listed. No vessel listed.
State Lands
Commission
Vessel Lost List-U.S.|No information. No vessel listed. No vessel listed. No vessel listed.
Navy SPAWAR
Systems Command
Central Coast No information. No vessel listed. No vessel listed. No vessel listed.
Information Center at
UCSB
Fisherman’s Loss on OCS-P-0462  |Loss on southeast corner of  [None None
Contingency Fund  |and 0464. 0CS-P-0500.
claims from unknown
causes
Predictive Zone—  |Moderate Low Low Low
MMS
Predictive Zone—Pt. |Moderate Low Moderate Moderate
Mugu Sea Range

Fisherman’s Contingency Fund claims for gear loss due to unknown sources were plotted for each unit.
Gear loss may be indicative of a shipwreck site.

The MMS Regional Director has required operators to conduct an archaeological resource survey and
report on the Gato Canyon, Purisima Point, and Point Sal Units prior to the submittal of new or revised
exploration plans. These surveys and reports, which must comply with the Region’s Notice to Lessees
9805 which may be viewed on the world wide web at:http://www.mms.gov/omm/pacific/offshore/ntls/
ntl98-p05.htm.

The area that could be affected by an oil spill consists of the intertidal area approximately from Point Sur
in Monterey County to Point Vicente in Los Angeles County.
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As noted above, the northern extent of the Chumash appears to have been the Morro Bay area. Along the
coast, the Salinan people inhabited the area from Piedras Blancas to Big Creek. Most villages are found
along interior river drainages, although some habitation sites were found along the coast. Evidence
suggests that Salinan villages were located above the fog line while temporary camps used by travelers
are found along the coast. The area north of Big Creek into the Carmel Valley was inhabited by the
Esselen people, whose settlement patterns remain poorly known. Generally, large coastal village sites are
absent in this area, where only temporary camps are found (MMS, 1990, as cited in MMS, 2001).

This pattern is somewhat different south of Point Conception where large coastal village sites on the
mainland and the islands around drainages persisted until the beginning of the Historic period. Temporary
camps are also prevalent along the coastline and inland along the drainages. Remnants of these sites
remain in great abundance in the lesser-developed areas of the Southern California Bight. They are
threatened by coastal erosion and cliff retreat that continues to be a serious problem in this area.

Generally in the central California, there appears to have been very little use of coastal areas prior to
5,500 BP. Between about 5,500 and 1,000 years BP, there occurred a profusion of sites along the central
coast, with a strong focus on maritime resources in the early part of this period. Almost all settlement sites
in Monterey County from this period occur in the immediate area of the coastline. After this period,
evidence suggests abandonment of coastal sites for larger village sites inland. Coastal sites during this
time tend to be task specific sites for gathering and processing shellfish and or small, temporary camps.
Many of the sites in central California represent habitation sites. Habitation sites are found in protected
areas of high resource yield such as embayments, lagoons, lower drainages or areas slightly inland.
Shellfish processing stations or camps may be found in the more exposed areas of the coastline. Sites are
found at or near the mouths of virtually every substantial drainage from Morro Bay to Monterey, which
appears to reflect a genuine preference for such points along the coast. Many shoreline sites are actively
eroding (MMS, 1990, as cited in MMS, 2001).

The MMS shipwreck database indicates that 81 “historic wrecks” those occurring before 1946 occurred
along the entire Monterey county coastline (3.3 wrecks per mile of coastline), with the earliest reported
wreck in 1831, with the time span of the first ten wrecks taking 44 years. San Luis Obispo county has 21
wrecks (0.3 wrecks per mile of coastline), with the earliest wreck in 1852, with the time span of the first
10 wrecks taking 64 years.

4.8.5 Effects of Past Offshore Oil and Gas Activities on Cultural Resources

Regulations require that the Minerals Management Service (MMS), under various Federal laws and
regulations, ensure that regulated Outer Continental Shelf (OCS) activities do not adversely affect sig-
nificant archaeological resources. Since 1973, the Region has required the lessees to conduct lease-
specific archaeological surveys and report the survey’s results as a means to determine what actions, if
any, are necessary to protect the resource. The archaeological survey identifies potential prehistoric and
historic sites. The archaeological report presents the analysis and evaluation of the survey data. The report
serves as the basis for determining if potential archaeological resources exist and what actions are
necessary to protect the potential resources. If a potential resource is detected, it must be avoided or the
site documented and data recovered prior to conducting activities that may affect the site. Given the
expense of documenting sites in water depths encountered on the Pacific OCS, avoidance has been the
preferred mitigation method.

Approximately 36 archaeological surveys have been conducted in the Pacific Region. All operators
avoided the potential resources identified in the surveys (MMS, 1995, as cited in MMS, 2001). Other
measures are undertaken during construction to protect previously undetected resources. For example,
pipeline emplacement between Platform Heritage and Harmony, pre-installation remotely operated
vehicle survey of the pipeline route and real-time monitoring of the touchdown point by the ROV during
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the pipeline emplacement ensured any resource not detected by previous surveys would be discovered.
Regulations require the cessation of operations in the area of such a discovery until direction can be
provided on how to protect the resource (MMS, 1997, as cited in MMS, 2001). In this project, no
resources were detected.

4.8.6 Native American Concerns

Previous consultation with Native American respondents documented in environmental impact statements
highlighted the following concerns:

e Participation in identification, documentation, and data recovery programs at archaeological sites.

e Protection of ancestral sites by avoidance, especially mortuary sites, human burials in residential areas, and
other sacred sites.

e  Protection of plant and animal communities, and other resource areas;

e Participation in determination of the importance of sites.

Although local Native Americans consider all resources significant, they have identified certain types of
resources as more important than other types. For example, a burial generates greater concern than
isolated artifacts, just as an ethnohistoric village site is considered more sensitive than a scatter of lithic
flakes.

The following environmental impact statements, whose geographic scopes for archaeological resources
overlap, include the northern Santa Maria Basin (URS, 1986, as cited in MMS, 2001); the central Santa
Maria Basin (A. D. Little, 1985, as cited in MMS, 2001); the southern Santa Maria Basin (A. D. Little,
1986, as cited in MMS, 2001) and the western Santa Barbara Channel (U.S. Geological Survey, 1974;
Science Application Inc., 1984, as cited in MMS, 2001).

Additional concerns regarding monitoring of offshore energy related construction activity were revealed
in a number of Santa Barbara County Energy Division assessments of condition effectiveness (SBC 1991,
1992, 1993, as cited in MMS, 2001). These concerns include:

e Sites were not avoided or construction occurred when Native American and archaeological monitors were not
present. Part of the problem with site avoidance was unfamiliarity with permit conditions by all parties and to a
misunderstanding of the kinds of activities that required monitoring.

e  Modern sacred sites, that is, those currently used by Chumash, should be shown proper respect and avoided.

e Need for life-of-the project monitoring. For example, if a buried pipeline is reopened, monitoring may be
needed because of potential archaeological sites in staging areas, parking areas, and access roads.

e Responsibilities for protecting burials or reburials and other sites in the event of an oil spill.

e Establish clear and informal lines between the project operator, project archaeologists, Native Americans, and
responsible government agencies.

e Include Native American representatives in the initial survey to determine presence of sites (phase 1
investigation) and decisions associated with avoiding sites. Information they could provide include knowledge
about local sensitivities, familiarity with local cultural resources, and identity of religious areas, such as areas
used for reburials.

e Include Native American representatives in the characterization of site (phase 2 investigation) and discussions
regarding mitigation plans on all discoveries.

e Plans and agreements should address issues regarding Native American monitors including the need to ensure
adequate numbers of monitors, transportation of monitors to and from construction sites, definitions of “dis-
turbance,” and criteria on which to determine the need for monitoring. These issues are particularly important
since mitigation (data recovery) often took place as the pipeline was constructed.
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e Resolution of conflicts between scientific archaeology value of a resource and the value to Native Americans.

e Native American participation in determining the ownership and curation of artifacts recovered during
construction.

Concerns have also been expressed about the effect development may have on traditional cultural
properties, such as “the Western Gate” at Point Conception, which have engendered a high level of
controversy (Craig et al., 1978; Haley and Wilcoxon, 1996, 1997, 1999; Khus-Zuarte, 1998, as cited in
MMS, 2001). Evidence suggests that this “gate” or portal was one of several that are important in
Chumash spiritual beliefs. Traditionally, each gate appears to have a strong association with Chumash
people within a particular region. Concern has also been expressed about the present-day view of the
continuing significance of this and other sites. Disagreement exists over the boundaries of the traditional
cultural property. One definition limits the location to the immediate vicinity of Point Conception, present
site of the U.S. Coast Guard Point Conception Lighthouse Station. A broader definition encompasses the
mainland coast within view of Point Conception. The Point Conception Lighthouse Station is listed on the
National Register of Historic Places because of its significance as a maritime aid to navigation, not as a
traditional cultural property.

Concern has also been expressed regarding the effects of degradation of the environment and the
availability of plants used in traditional cultural practices, such as those materials used in the construction
of Chumash watercraft (Cordero, 2000, as cited in MMS, 2001).
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4.9 Visual Resources

This section outlines the visual character of the study area. Visual resources are considered an important
feature of the scenic coastal portions of Ventura, Santa Barbara, and San Luis Obispo Counties.

4.9.1 Regulatory Setting

Visual resource protection is the subject of a variety of Federal, State, and local policies adopted as part of
applicable land use management plans. This section summarizes the provisions of these laws and plans.

The California Coastal Act of 1976 was adopted after State voters approved the Coastal Conservation Act
[Proposition 20] in 1972 (see Section 3, Regulatory Framework, for a complete discussion of the
California Coastal Act and Coastal Zone Management Act). A key factor that led to the passage of this
landmark legislation was the visible deterioration of the coastal environment because of development
pressures of a growing population. The Act’s visual resource preservation provisions, contained in
Section 30251, protect the scenic and visual qualities of coastal areas as a resource of public importance.
Permitted development must be sited and designed to protect views to and along the ocean and scenic
coastal areas and, where feasible, to restore and enhance visual quality in visually degraded areas. New
development in highly scenic areas must be subordinate to the character of its setting.

As required by the California Coastal Act, Santa Barbara County developed the Santa Barbara County
Coastal Plan in 1982 (amended through 1999) and the Coastal Zoning Ordinance (CZO) in 1982. As a
result, the County now has jurisdiction over development in the coastal zone, which generally stretches
the length of the coast with a width of approximately 3,000 feet. In citing the importance of coastline
visual resources, the County’s Local Coastal Plan, which implements the Coastal Act, states, in part:

The scenic resources of Santa Barbara’s coastal zone are of incalculable value to the economic
and social well-being of Santa Barbara County. The beauty of the Santa Barbara coastline is
world-renowned; it is the basis of the County’s strong tourist and retirement economies and is a
source of continuing pleasure for the local populace. The visual resources of the coastal zone
include its beaches, sand dunes, coastal bluffs, headlands, wetlands, estuaries, islands, hillsides
and canyons, upland terraces and plains, and its rivers and streams. These resources are
vulnerable to degradation through improper location and scale of building development, blockage
of coastal views, alteration of natural landforms by poor cutting, grading and filling practices, and
by poor design or placement of roadside signs and utility lines. The primary concern of the
coastal Act is to protect views to these scenic resources from public areas such as highways,
roads, beaches, parks, coastal trails and accessways, and vista points.

The County’s Comprehensive Plan Open Space Element includes scenic highway corridors, parks and
recreation areas, and views of coastal bluffs as significant visual resources (Santa Barbara County, 1995,
as cited in MMS, 2001).

The National Marine Sanctuary Program (NMSP) of the National Oceanic and Atmospheric Association
(NOAA) established a network of marine reserves and conservation areas within the Channel Islands
National Marine Sanctuary (CINMS) to maintain the natural biological communities and to protect,
restore, and enhance natural habitats, populations, and ecological processes. This action complemented
the State of California's recent establishment of Marine Protected Areas (MPAs), which are a network of
marine reserves and protected areas within the State waters of the CINMS. The Office of Administrative
Law approved the Channel Islands Marine Protected Area (MPA) effective April 9, 2003. General
Regulations governing MPAs state:
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The areas specified ... have been declared by the commission to be Marine Protected Areas.
Public use of Marine Protected Areas shall be compatible with the primary purposes of such
areas, and subject to the following applicable general rules and regulations... Nothing in this
section expressly or implicitly precludes, restricts or requires modification of current or future
uses of the waters identified as Marine Protected Areas or the lands or waters adjacent to these
designated areas by the Department of Defense, its allies or agents.
(http://www.dfg.ca.gov/mrd/channel islands/regs.html)

As of 2004, Santa Barbara County has awarded 224 grants for a total of approximately $15 million from
its Coastal Resource Enhancement Fund (CREF). The County established CREF in 1987 to help mitigate
significant impacts of offshore oil and gas development to coastal aesthetics, coastal recreation, coastal
tourism, and environmentally sensitive coastal resources. In effect, the County awards grants from CREF
to enhance these specific coastal resources. The following summarizes CREF expenditures (1988-2004):

Half of these mitigation funds have been used to acquire coastal properties or conservation easements. For
example, CREF helped purchase key bluff-top properties, such as the Carpinteria Bluffs, the Douglas property
in the City of Santa Barbara, Santa Barbara Shores in Ellw