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EXECUTIVE SUMMARY

The Channel Islands National Marine Sanctuary (the Sanctuary, or CINMS) encompasses the
waters that surround Anacapa, Santa Cruz, Santa Rosa, San Miguel and Santa Barbara Islands,
extending from mean high tide to six nautical miles offshore each of the five islands. National
Marine Sanctuary status confers special meaning and protections to designated marine regions of
exceptional beauty and resources. The primary goal of CINMS is to preserve the natural and
cultural resources encompassed within its boundaries.

In terms of water quality, the Sanctuary merits a very high level of protection — it is supposed to
be a pollution-free zone. Furthermore, according to the Sanctuary staff, the Sanctuary Advisory
Council (the Council) and the public, protection of good water quality in the CINMS is a
priority. In its 2004 Work Plan, the Council outlined the need for developing near- and long-term
water quality recommendations for the Sanctuary. Unfortunately, Sanctuary managers cannot
fulfill this objective without having answers to certain key questions: What is the current status
of water quality conditions in the Sanctuary? What are the “threats” to water quality (i.e. the
anthropogenic sources of pollution) and what do we already understand about those threats?
What is being done to address them? On which threats should the Sanctuary take action, and
what tools are available to the Sanctuary to ensure those actions are effective?

This report aims to comprehensively address these questions. It begins with a review of the
known and potential threats to Sanctuary water quality. The report then summarizes the findings
of an extensive investigation of the current status of three core areas of regional water quality
management with respect to the identified threats: Research and Monitoring; Jurisdiction,
Regulations and Policy; and Public Education and Outreach.

Most importantly, the project serves as a water quality action “needs assessment,” synthesizing
the findings in two concluding sections that respectively identify the weaknesses or gaps within
each of the three management areas, and recommend actions that Sanctuary managers and
stakeholders can take to address those deficiencies.

The report’s recommendations emerge from the expansive goal of maintaining and improving
Sanctuary water quality, and thus advancing the Sanctuary’s mission to preserve the natural and
cultural resources within its boundaries. However, the recommendations were developed with
consideration of the scarcity of CINMS resources and personnel, so opportunities to leverage the
Sanctuary’s existing management activities, expertise, and partnerships with other organizations
are identified as priority recommendations. While these recommendations do not comprise a
water quality plan for the Sanctuary, they are intended to help move CINMS managers toward a
water quality planning process.

Overall, this project confirms what the Sanctuary staff already recognizes: Sanctuary water
quality conditions, in terms of relevant anthropogenic pollutants, are largely unknown. While
this conclusion limits our ability to set specific objectives for water quality action planning,
information gathered from the extensive review of gray and peer-review literature and the
numerous interviews with scientists, marine resource managers and users, and other stakeholders
provides some useful parameters to guide the Sanctuary’s research and management planning.
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The information does not suggest that the Sanctuary faces a crisis in general water quality
conditions, or any of the specific anthropogenic sources of water pollution. However, the project
findings also indicate that inaction on the part of the Sanctuary is not a suitable approach for
protecting good water quality.

The latter conclusion is the result of two project findings. First, many types of anthropogenic
pollution sources, over a large geographic range, potentially harm Sanctuary water quality
and/or its resources. These sources include:

e Nonpoint source pollution from the Channel Islands

Small vessel traffic in Sanctuary waters and the greater Santa Barbara Channel (SBC)
region

Large vessel traffic (>300 gross tons) in the Sanctuary waters and the SBC region

Former ocean dumpsites

Ship and plane wreck sites

Offshore oil and gas production facilities within the SBC

Other point source discharges to the SBC (e.g. wastewater treatment facilities and cooling
water effluents)

e Nonpoint source pollution from the mainland

Second, and crucially, the magnitudes of these pollution sources are dynamic. With certain
exceptions, pollution from these sources will increase over current levels, thereby potentially
threatening Sanctuary resources.

Collectively, the findings of the report lead to an overarching recommendation. Sanctuary
managers and stakeholders have, at present, the opportunity to approach water quality planning
proactively— rather than reactively in response to a water quality crisis— and should capitalize
on this opportunity. Efforts to develop better understanding of water quality dynamics, and to
strategically implement certain management tools such as policy and public outreach, will help
sustain the good water quality aspects that currently exist in and around the Sanctuary, and
forestall water quality degradation from shifting levels of pollution in SBC region. Furthermore,
CINMS managers and stakeholders should remain focused on the goal of minimizing and
eliminating water pollution in the Sanctuary by (1) making decisions that are guided by this
objective, and (2) taking actions that result in a net-positive impact on Sanctuary water quality.

Potential components of the Sanctuary’s future water quality action plan should be evaluated
within the “big picture” of water quality factors in the SBC region, which extends from the
islands to the mainland. These factors include the anthropogenic pollution sources listed above,
emissions from potential future economic activities in and around the Sanctuary, as well as the
natural biological, geological and oceanographic characteristics of the SBC region.

The results of this project also point toward two further conclusions. First, the multitude of gaps
in scientific understanding of water quality within the Sanctuary requires a concerted effort of
research and monitoring within Sanctuary boundaries. However, many factors of Sanctuary
water quality operate beyond CINMS boundaries, and throughout the SBC region. Therefore,
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rather than relying on the Sanctuary’s geographic boundaries or the management resources
directly available to define the limits of the water quality action plan components, CINMS
managers should organize their planning around the major threats to the Sanctuary’s water
quality whether within or beyond its borders. To implement these trans-boundary management
activities, the Sanctuary should develop collaborative partnerships with agencies and other
organizations that already have jurisdiction over, and/or programs for, identified pollution
sources that are located beyond CINMS boundaries.

The specific findings of this Needs Assessment are described in detail in the Water Quality
Management Gaps and CINMS Water Quality Management Recommendations. The gaps
(described in Section 7) identify aspects of water quality information and management that
appear inadequate or nonexistent. They are intended to help the Sanctuary Advisory Council,
staff and other stakeholders recognize the management needs and opportunities for protecting
good water quality in the Sanctuary and greater SBC region. The recommendations in Section 8
(summarized below) are specific suggestions for action on the part of the CINMS staff. (The
summaries are provided only as a quick reference; readers should follow the links to the
recommendations themselves for full explanations.)

8.1 Water Quality Action Planning Approach
Pursue management activities that maintain and improve water quality conditions that
support the Sanctuary’s natural and cultural resources, as well as recreational uses in the
Sanctuary.

8.2 Research and Monitoring Recommendations (General)
Determine the issues that will drive Sanctuary water quality action planning, and frame
research and monitoring questions with the purpose of better understanding how water
quality factors affect these key issues.

8.2.1 Existing Data
Compile and characterize existing available water quality-related data (identified in
this report) from various long-term research efforts in the SBC region.

8.2.2 Monitoring within Sanctuary Waters
Identify water quality monitoring needs and develop monitoring plan for Sanctuary
waters based on the framed research and monitoring questions and the priorities
described in this recommendation.

8.2.3 Processing of Existing Samples
Analyze existing samples from the Bight 03 survey and the Pac Baroness
exploration and report/store results in a format and location that are compatible with
future monitoring outputs.

8.2.4 Monitoring Anchorages at the Islands
Continue a monitoring program at popular Island anchorages beyond the current
pilot phase, and adapt the monitoring protocol based on the results of this pilot
project.
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Formalize a partnership with the National Park Service to share visitor use data for
the Islands on a regular basis.

8.2.5 Anthropogenic Marine Debris
Coordinate with other organizations to form an umbrella partnership that will fulfill
the components of an anthropogenic marine debris research and monitoring
program, including beach debris monitoring, a trawling study, boater surveys,
pelagic plastics sampling study, and photo-documentation.

8.2.6 Storm Water Plume Research
Develop research partnership to better understand the impact of stormwater plumes
from Santa Clara and Ventura Rivers on Sanctuary water quality: Coordinate with
researchers interested in this water quality issue (e.g. from the Santa Barbara Long
Term Ecological Research project, Plumes and Blooms project, or Southern
California Coastal Water Research Project) to facilitate implementation of a
research project to sample storm water plumes, determine plume compositions, and
better understand plume dynamics.

8.2.7 Large Vessel Traffic Monitoring
Continue to coordinate with the National Marine Sanctuaries Program to pilot an
Automated Information System data stream interface and associated installation of
a base station on Santa Cruz Island to track and log vessel traffic information to a
public database.

Pursue opportunities to coordinate with research projects (identified in this report)
on Island fog to incorporate sampling for diesel-specific air pollutants and facilitate
predictive modeling of Sanctuary and Channel-wide chronic deposition.

8.3 Jurisdiction, Regulations and Policy Recommendations
This section offers both strategic and practical recommendations for CINMS policy and
regulations, to help create a Sanctuary unimpaired by anthropogenic pollution. The
recommendations are intended to improve the Sanctuary’s ability to address existing and
likely future water quality threats, and develop partnerships for more effective planning and
management.

8.3.1 Sewage Discharge Prevention
Draft a single, unambiguous policy to eliminate untreated human waste discharges
from near-shore National Park and Sanctuary users (e.g. kayakers, surfers, and
hikers) that will be implemented with consistency throughout both jurisdictions.

Consider policy options (identified in this recommendation) to specifically
minimize and eliminate sewage discharges from small vessels.

8.3.2 Strategic Planning and Stakeholder Coordination for Cruise Ship Visitation
Participate in planning by the City of Santa Barbara and other stakeholders for
cruise ship visits and get a clear picture of the City’s objectives in terms of
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8.4

8.3.3

attracting and accommodating cruise ships to the SBC region. Additionally, make
sure that the Sanctuary has a clear goal for policy towards cruise ships in the SBC
(outside of Sanctuary waters) and that this policy is presented to the City of Santa
Barbara, and review the Voluntary Agreement that ship captains sign before
bringing tenders to the Santa Barbara Harbor.

Discharges Outside Sanctuary Boundaries

8.3.4

Consider establishing regulatory authority to protect against pollution that enters
Sanctuary waters after being discharged into the ocean outside of CINMS
boundaries (such as that maintained by Stellwagen Bank National Marine
Sanctuary).

Interagency Water Quality Stakeholder Alliance

8.3.5

Enhance cooperative relations with State and County agencies, and expanded
participation and support for existing multi-agency initiatives.

Water Quality Working Group

8.3.6

Establish a working group to the Advisory Council that focuses on water quality
management for the Sanctuary.

Pollution Prevention from Large Vessel Traffic

Through partnerships with representatives from other Sanctuaries subject to
shipping impacts (such as Stellwagen Bank, Monterey Bay, and Olympic Coast),
encourage federal decision makers to take advantage of existing policy
opportunities to reduce pollution impacts from ships in SBC waters, and throughout
the world ocean (e.g. Congressional ratification of Annexes IV and VI of the
International Convention on the Prevention of Pollution from Ships [MARPOL)]).

Public Education and Outreach Recommendations

Articulate the interconnections between water, water pollution and the choices and actions
of the region’s community members. Convey this information to all communities, so that

individuals are empowered to help protect and improve water quality from the mainland to
the Islands.

8.4.1

CINMS Education and Qutreach Initiatives

8.4.2

CINMS should consider organizing a “Snapshot Day” modeled after that conducted
annually by MBNMS, in order to build public awareness of— and sensitivity to—
the Sanctuary, as well as to gather water quality data and build constructive
partnerships with organizations and agencies.

CINMS Sanctuary Education Team (SET)

The SET should incorporate Sanctuary water quality information and messages into
its existing campaigns, and consider and plan a range of new outreach initiatives to
foster public education on Channel and Sanctuary water quality. The SET should
be involved in water quality action planning in order to help formalize its education
and outreach initiatives as components of a CINMS water quality plan.
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8.4.3

Channel Islands Naturalist Corps

8.4.4

Sanctuary staff and stakeholders should help prepare talking points on Channel and
Sanctuary water quality for the volunteer Naturalists, who also serve on the “front
lines” of public education on Sanctuary water quality. The Naturalists should also
coordinate these talking points with concessionaire vessel crews.

CINMS and National Park Visitor Education

8.4.5

Develop and advertise (at their websites, visitor centers and the Islands) a specific,
consistent and well-advertised human waste disposal policy, and make sure that
visitors are enabled to follow the policy (bathrooms or alternative means of disposal
are made available).

Boater Education and Outreach

8.4.6

In the short term, offer assistance to harbors (that express an interest and have
available resources) for developing new and more effective signs to inform boaters
about water quality and clean boating practices.

Longer term, coordinate an ongoing program for boater education and outreach
involving on-the-water and harbor-based training.

Signs in the Harbors and Near Creeks

8.4.7

Coordinate with local agencies, harbors and other organizations to develop and post
more effective signs in both English and Spanish — with messages that convey the
connection between individuals’ actions and impacts to Channel and Sanctuary
water quality.

Anthropogenic Marine Debris

Look for opportunities to partner with other organizations (e.g. NOAA Weather
Service and Santa Barbara Creeks Division) to develop public service
announcements to encourage good trash management practices (particularly prior to
storms).

Overall, this Needs Assessment demonstrates that a proactive approach to maintaining and
improving water quality conditions that support the Sanctuary’s natural and cultural resources,
informed through analysis of the array of geographically-dispersed factors that affect water
quality in the SBC region, would represent both a strategic management decision to countervail
future anthropogenic pollution increases, as well as a resource conservation effort well aligned
with the mission and purview of the National Marine Sanctuary Program.
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1 INTRODUCTION

The Channel Islands National Marine Sanctuary (the Sanctuary, or CINMS) is a 1,252-square-
nautical-mile portion of the Santa Barbara Channel. The Sanctuary is an area of national
significance because of its exceptional natural beauty and resources. It encompasses the waters
that surround Anacapa, Santa Cruz, Santa Rosa, San Miguel and Santa Barbara Islands,
extending from mean high tide to six nautical miles offshore around each of the five islands (see
Figure 1). National Marine Sanctuary status confers special meaning and protections to these
marine regions; the primary purpose of the Sanctuary is to preserve the natural and cultural
resources contained within its boundaries.' In terms of water quality, the Sanctuary merits a very
high level of protection — it is supposed to be a pollution-free zone. Thus, the CINMS provides a
vehicle for achieving and maintaining excellent water quality in the most extraordinary marine
habitats of the Santa Barbara Channel region.

Figure 1 The Channel Islands National Marine Sanctuary”
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The approach to protection of Sanctuary resources (including water quality) is governed by the
CINMS Management Plan. Although the existing plan addresses the need for emergency
response in the event of an oil spill, it does not otherwise directly consider water quality

! Channel Islands National Marine Sanctuary (CINMS). (n.d.). “About the Sanctuary.” Retrieved on November 10,
2004 from the CINMS website: http://channelislands.noaa.gov/focus/about.html

? Image taken from the Channel Islands National Marine Sanctuary website:

http://channelislands.noaa.gov/focus/about.html
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concerns. The management plan is currently being updated and this revision will contain a Water
Quality Action Plan for the Sanctuary that will serve as the framework for any future water
quality program. CINMS staff recognizes that the Sanctuary’s lack of a water quality program,
and deficiency in dedicated human resources for water quality management, must be addressed
for the Sanctuary to fully realize its potential as a vehicle for conservation of the Channel Islands
marine environment.

Protection of CINMS water quality has been identified as a priority issue by the Sanctuary’s staff
and Advisory Council (the Council) and the public.’ In its 2004 Work Plan, the Council outlined
the need for developing near- and long-term water quality recommendations for the Sanctuary —
a task that requires a comprehensive understanding of the current status of, and threats to, water
quality.® This report represents the first step in this process. With this purpose, the report has
been written with the needs of the Council and the Sanctuary staff in mind. (The target audience
is not limited to these two groups, but other readers should bear in mind that the frame of
reference of this report is CINMS water quality.) It provides an overview of threats to water
quality as well as an inventory of existing research and monitoring, regulations and management
programs, and education and outreach efforts. To help the Council and the Sanctuary staff in
designing a Water Quality Action Plan, the report identifies gaps in each of these areas as well as
opportunities for collaboration and leveraging existing information and efforts. It is intended to
be a detailed and objective source of information — a resource — on Sanctuary water quality.

Potential applications of this report include helping managers prioritize future research and
monitoring, aiding the development of projects and partnerships, and incorporating
recommendations into a water quality management plan.

? The goals and structure for this assessment report came about from a meeting at the outset of the project with
Sanctuary staff and members of the Advisory Council’s Conservation Working Group (CWG). They provided
guidance on how best to direct and design this assessment to assist the Sanctuary in developing a water quality
program. After the report is approved by the CWG, it will be presented to the Council for consideration and
potential submission to the manager of CINMS.

* Channel Island National Marine Sanctuary 2004 Sanctuary Advisory Council Work Plan. (January 23, 2004).
Retrieved on July 22, 2004 from the Channel Island National Marine Sanctuary website:
http://www.cinms.nos.noaa.gov/sac/pdf/2004_wkplan.pdf
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2 STRUCTURE AND METHODS

A great deal of information on water quality in the Santa Barbara Channel (SBC) region was
derived from peer-reviewed articles, agency reports and regulations, and white papers. However,
information from scientists, managers at different governmental and non-governmental
organizations, marine resource users and other stakeholders also form a core source of
knowledge about this issue. The interviews that were conducted for this project proved to be
essential in providing up-to-date information as well as filling in gaps in understanding.
Conclusions in this report draw heavily upon these interviews as well as cited documentation.

To identify gaps under each category (1) research and monitoring, (2) jurisdictions, regulations
and policy and (3) education and outreach, the analysis began with identification of the potential
anthropogenic threats, or sources of impairment, to CINMS water quality — an inherently
challenging aspect of this project. In one respect this task was difficult because baseline (“good”)
water quality characteristics have not been defined for the Sanctuary. Even if baseline had
existed, parsing out anthropogenic water quality impacts from natural ones is not necessarily
feasible. In addition, the boundary of the study was not straightforward. Water quality
impairments within CINMS boundaries are obviously important to include. Some of the water
quality threats to the greater SBC region are not as clearly concerns to the Sanctuary. These were
included, though, because of the connected nature of the marine environment. Pollutants move
into the Sanctuary from outside its boundaries, and fish and marine mammals travel freely
between the Sanctuary and outer waters. Therefore, the Sanctuary and its resources are
potentially exposed to pollution from outside the boundaries. Ignoring these regional water
quality issues would have led to an incomplete assessment.

To address the first issue -- lack of baseline water quality information -- this assessment
discusses all possible sources of impairment (i.e. no filtering of the list of threats has been done
based on likely degree of impact). Presentation of these threats is organized according to their
proximity to the Sanctuary, beginning with sources of water quality impairment from the
Channel Islands and within CINMS waters, then addressing threats within the Santa Barbara
Channel, and finally, those along the coast and from the mainland. Each threat is described
generally (for background) and specifically with respect to the Sanctuary. It is crucial to
recognize that this structure is based on the geographic sources of the pollution, or threats, not
necessarily the locations of the end-effects. Although this organizational layout is not necessarily
indicative of the scope and type of impacts from different threats, it conforms to the set-up of
existing water quality regulations as well as monitoring and protection programs.

The section on research and monitoring starts with a review of broad-based scientific studies that
cut across multiple threat types and geographical regions. It goes on to describe the current status
of specific research efforts associated with each source of water quality impairment. The
assessment of regulations and management follows a similar format; it begins with a review of
policy and programs for water quality at multiple jurisdictional levels. Consideration of threat-
specific regulations and management follows this section.
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For the third category — education and outreach efforts— the report describes the type and scope
of current programs and campaigns. It is important to distinguish a key difference between the
education/outreach assessment and that of the other two categories. A full needs assessment of
education efforts would require a survey and analysis of program curricula and learning
objective achievements. This degree of analysis is beyond the scope of the report. The review
here is more general; it describes current efforts and gaps in availability of programs to address
the identified water quality threats, but it does not analyze the effectiveness of
education/outreach efforts or specific programmatic changes that might be applicable.

In each of these sections, gaps and opportunities are identified along the way. A ‘recap’ of these
is provided at the end of the report along with a resource list containing links to key information
sources and contact information for people and organizations through which opportunities are
available for collaboration on water quality research, monitoring, management, education and
outreach.
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3 SOURCES OF WATER QUALITY IMPAIRMENTS (THREATS)

A wide variety of pollution sources exists in and around CINMS. Point and non-point source
pollution of mainland watersheds and coastal waters from the Central Coast to Southern
California likely impact CINMS water quality. Several rivers, and numerous small streams and
creeks accumulate and transport chemical and particulate pollution from point and non-point
sources, such as urban runoff (storm drainage systems, trash and debris), agricultural runoff
(erosion-generated sediment, chemical fertilizers and pesticides), industrial discharge sites, and
erosion. Concurrently, Goleta, Santa Barbara, Carpinteria, Ventura and other regional urban
areas discharge effluent from their sewage treatment plants into the ocean. Deposition of water
pollution into the Santa Barbara Channel suggests a potential reduction in CINMS water quality
through diffusion and mixing across the Channel, and thus a linkage of mainland water quality
control with Sanctuary water quality.

Many offshore activities also may impact Sanctuary water quality, including commercial
endeavors such as cargo shipping and oil and gas production; recreational boating and cruise ship
traffic; and past and present naval activity ranging from oceanic dumping of hazardous waste, to
large vessel passage, to military exercises. Potentially all of these activities involve some form
of discharge into the waters in and around the Sanctuary, whether through water-borne pollution
or through deposition of airborne discharge into the ocean. A major water quality concern
relating to these activities are oil spill events. Possible sources of spills include large and small
vessels, oil platform or pipeline leaks, or onshore pipeline breaks.

Certain impacts of pollutants are common among these different threats. Before discussing the
specific sources of water quality impairments, this introduction summarizes the general types of
pollutants and their common sources and potential impacts. Readers should recognize that these
impacts are not necessarily occurring in the Sanctuary or greater SBC region. Furthermore, the
list is not meant to be exhaustive. Instead, it is a brief introduction to the pollutant types that are
likely to be considered in this report.

e Introductions of pathogens (e.g. bacteria, viruses and protozoa) to marine waters can lead
to outbreaks of disease and infection in humans and animals. Exposures to pathogens
occur through contact with contaminated water as well as consumption of shellfish.
Discharges of large quantities of untreated sewage and creek runoff (carrying agricultural
and urban wastes) are two sources of pathogens.

e Excessive quantities of sediments in coastal waters reduce light penetration and
productivity, interfere with filter-feeding and respiration in benthic (bottom dwelling)
marine life, and smother reef habitat and kelp forests. Sediments also carry contaminants
(e.g. heavy metals and organic compounds) to near-shore habitats. Benthic organisms are
especially prone to exposure to these contaminants. Sediment delivery in creek and river
runoff is a natural process that occurs during rain events. However, human activities have
increased this level of contaminant-transport, possibly resulting in abnormal impacts. In
addition to runoff, contaminated sediments are introduced to coastal waters through
disposal of materials from port dredging operations.
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In the marine environment, metals that have accumulated in sediments cause illness,
death and reduced reproduction in benthic organisms (in particular, bivalves). Dissolved
metals are toxic to aquatic plants and some fish species. In higher trophic levels (e.g.
marine mammals, birds and humans), high concentrations of metals can be carcinogic as
well as cause severe neurological and physiological problems. Two major pathways that
introduce metals to coastal waters are stormwater runoff (particularly from urban areas)
and dissolution of anti-fouling paints used to prevent attachment of organisms on boat
hulls.

Pesticides and herbicides can be immediately lethal to marine animals and plants. In
higher level organisms such as birds and marine mammals, pesticides are carcinogens
and cause low reproduction rates and neurological problems. Like other marine
contaminants, some pesticides and herbicides bind to sediments and persist in the marine
environment. Runoff from agriculture and urban landscaping contributes the majority of
these pollutants to coastal waters.

In general, contact with 0ils, grease and other hydrocarbon compounds results in lethal
and sublethal effects in a broad range of species due to ingestion, smothering of larvae in
benthic and intertidal habitats and oiling of fur or feathers. Oils, grease and certain
hydrocarbon compounds (e.g. those that are chlorinated) can persist in sediments where
they are ingested by benthic (bottom-feeding) organisms. Lighter hydrocarbons volatilize
and/or degrade rapidly, but remain a big concern because they tend to have greater
toxicity to marine life. Oil enters marine environments through accidental spills (from
tankers, oil production platforms and pipelines), discharges of oily bilge water from
vessels, deposition of air pollutants and runoff from urban areas. The Santa Barbara
Channel is unique in that a large portion of hydrocarbon gases and tars are emitted from
natural seeps.

Excessive quantities of inorganic nutrients can stimulate proliferations of phytoplankton
(‘algal blooms’). Certain types of algal blooms produce compounds that cause illness or
death in marine mammals and humans. As blooms die off, the decomposition of these
large quantities of organic matter by bacteria can lower dissolved oxygen concentrations.
Under extreme anoxic conditions (such as those that occur in the Gulf of Mexico) ‘dead-
zones’ can form in which no marine life can survive. Fertilizer use in agriculture is a
contributor of nutrients to coastal waters in the SBC (via agricultural runoff).
Additionally, urban runoff, deposition of air pollutants, discharges of sewage and garbage
from marine vessels and wastewater treatment outfalls contribute excess nutrients.

Trash, or anthropogenic marine debris, harms marine life primarily via ingestion and
entanglement. These impacts are particularly true for Styrofoam and plastic pieces that do
not decompose and often resemble food.

Non-native organisms and pathogens that are introduced to new aquatic environments
have the potential to survive and proliferate, becoming invasive, or aquatic nuisance
species (ANS). Impacts of ANS include loss of biodiversity (due to competition with
native species), loss of ecosystem structure and functions, outbreaks of diseases (from
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non-native pathogen introductions) and fouling of boats and other marine equipment.
Anthropogenic introductions of non-native species occur through intentional releases
(e.g. for the purpose of bolstering a dwindling fishery) and accidental introductions (e.g.
in ballast water or on the hulls of ships, or from aquariums and aquaculture facilities).

e Changes to water temperature and/or salinity can alter marine habitats such that they
become unsuitable for native plants and animals. Furthermore, altered conditions
potentially increase the risks of invasions into the areas by non-native species.

A common theme in many of these descriptions is the persistence of a pollutant in the
environment and its eventual bioaccumulation in higher order (trophic level) organisms such as
marine mammals, birds and humans. In this process, lower level organisms such as zooplankton
and shellfish absorb and store contaminants in their bodies as they feed. As they are eaten by
other animals, the toxins continue to accumulate in the next trophic level of organisms.
Essentially, the amount of a pollutant is magnified in higher order organisms. Furthermore, many
pollutants bind well to fatty tissues, enhancing the likelihood of reaching high toxin
concentrations in mammals. This process of bioaccumulation is a key component to the
introduction and fate of many pollutants in the marine food web.

The following sections address potential water quality threats that are specific to the Sanctuary’s
resources. Most of these threats are also shown on the map in Figure 3.
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Figure 3 Potential sources of water quality impairments in the SBC region. (Note: Map does not show certain sources that are
described in the text.)
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3.1 Nonpoint Source Pollution from the Channel Islands

Nonpoint source (NPS) pollution occurs when rainfall or snowmelt, known as stormwater
runoff, or water from irrigation activities or other domestic water usage, known as dry
weather runoff, washes over land, picking up and transporting pollution into waterways and
down to coastal waters. The 2004 report by the U.S. Commission on the Ocean identifies a
wide range of pollutants that can be delivered via this pathway: fertilizers, herbicides and
pesticides from farming and urban landscaping; sediments from construction sites and
timber harvesting; bacteria and viruses from livestock and pet wastes; oil and chemicals
from street and parking lot surfaces and industrial facilities; and a variety of airborne
pollutants that settle onto land and are washed into waterways. NPS pollution in runoff
forms a significant threat to water quality along much of California’s coast.

The major potential pollutants in Island runoff are fecal matter, excess nutrients and
sediments. Bacteria, parasites and viruses introduced into runoff from human and animal
feces can cause diseases in humans, marine mammals and birds. At the Islands, pinnipeds
may be especially vulnerable to these threats when they haul out of the water to rest on the
shores of the Islands. Excess nutrients from runoff are a concern because they can trigger
growth of harmful algae (see Section 3.9) that release toxins. In addition to harming
humans and marine life through direct contact, disease-causing bacteria, parasites and
toxins can accumulate in shellfish beds which are food sources leading to exposures.

Sedimentation is a concern if it leads to adverse effects on the health of Island seagrass and
kelp beds (e.g. sediments covering the plants and diminishing overall light penetration).
Seagrasses grow in soft-bottom, protected area and, in general, are particularly vulnerable
to reduced light conditions caused by sedimentation and resulting turbidity.” It is important
to recognize, however, that measurements of runoff and erosion on these Islands suggest
that sedimentation is naturally very high due to climate as well as morphological
characteristics.® Episodes of sediment-induced morbidity in seagrass and kelp beds around
the Islands might not be solely attributable to anthropogenic impacts.

Recreational areas of high public use, for example the campground at Scorpion Ranch on
Santa Cruz Island, were not specifically identified by this report as a concern for NPS
pollution in the Sanctuary. This might be because facilities such as outhouses, and
informational resources such as Park rangers and signage, are already in place to prevent
and control NPS pollution from these areas.

> National Centers for Coastal Ocean Science. (2002). “Appendix 1.” Science-Based Restoration Monitoring of
Coastal Habitats; Volume One: A framework for monitoring plans under the Estuaries and Clean Waters Act of
2000 (Public Law 160-457) and Volume Two: Tools for monitoring coastal habitats. Retrieved on November 15,
2004 from the National Oceanic and Atmospheric Administration web site:
http://coastalscience.noaa.gov/publications/welcome.html

® Mertes, LAK, Martella, KD, Ruocco, M, Bushinga, WW. (1999). Watershed analysis for runoff and erosion
potential on Santa Catalina, Santa Cruz and Santa Rosa Islands. Proceedings of the Fourth California Island
Symposium: Update on the Status of Resources. Minerals Management Service, Camarillo, CA. OCS Study MMS
99-0038, pp. 461-468. Retrieved on June 14, 2004, from the StarThrower Educational Multimedia web site:
http://www.starthrower.org/research/conservation/cis99mertes.pdf
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However, kayaking around the Islands is a concern for water quality. According to Kate
Faulkner, Chief of Resources Management for the Channel Islands National Park’:

On Santa Cruz Island where there are “day kayakers,” people are supposed to
use the pit toilet at Scorpion. However, there is a problem with individuals
landing at other places (particularly Little Scorpion) and defecating. On Santa
Rosa Island we have up to 100 multi-day kayakers per year. They are
supposed to eliminate below mean high tide. However, this is not done by
everybody.

These violations of Park policies can lead to high fecal bacteria levels on beaches and in
near shore waters after storm events.

Human activities have also indirectly affected water quality through introduction of
livestock to the Islands for grazing. Santa Cruz Island now has a population of feral pigs
that degrade stream water quality. Pigs tend to forage in riparian habitats, potentially
increasing sedimentation (due to physical disturbance of the soils) and pathogen (bacteria
and virus) concentrations in streams and receiving marine waters.® Anecdotal evidence
suggests that pigs are prolific in the stream areas and that this might be a significant source
of near-shore marine pollution around Santa Cruz Island.” In March 2005, the Channel
Islands National Park Service and the Nature Conservancy (owners of 75% of Santa Cruz
Island) began a 2-3 year program to eliminate the feral pigs.'® Assuming that the pigs are
successfully removed, levels of sediments and fecal matter in runoff will decline.

In the past, livestock on Santa Rosa Island degraded riparian areas causing introduction of
excessive nutrients, bacteria and/or sediments to runoff. This situation might have been
problematic for Sanctuary water quality; sediment plumes from Santa Rosa tend to settle
out over the Island’s wide and shallow shelf. These sediments are then prone re-suspension
by strong currents in the Santa Barbara Channel (SBC). (In contrast, the shelf on the north
and south sides of Santa Cruz Island is narrower. This bathymetry reduces the likelihood of
sediments spreading into a plume and persisting due to resuspension.'''*'*) Removal of

7 Personal email communication with Kate Faulkner (Chief of Natural Resources Management, Channel Island
National Park, CA) on December 2, 2004.

¥ Dresser, H. (May 2004). Feral Pig (Sus scrofa) Soil Disturbance in Henry Coe State Park, California. Senior
Research Seminar. Environmental Sciences Department. University of California, Berkeley. Retrieved on June 14,
2004, from the University of California, Berkeley web site: http://ist-
socrates.berkeley.edu/~es196/projects/2004final/Dresser.pdf

? Personal communication with Jessie Altstatt (Channel Keeper) on June 2, 2004.

' Menard, Y. (March 15, 2005). “Feral pig eradication begins on Santa Cruz Island.” Channel Islands National Park
News Release, National Park Service, U.S. Department of the Interior, Ventura, CA. Retrieved on May 2, 2005
from the National Park Service website: http://www.nps.gov/chis/press040805.htm

! Auad, G, Hendershott M C, Winant, C D. (1998). Wind induced currents and bottom-trapped waves in the Santa
Barbara Channel. Journal of Physical Oceanography. 28: 85-102.

2 Dever, E P. (2003). Objective maps of near-surface flow states near Point Conception, California. Journal of
Physical Oceanography. 34: 444-461.
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3.2

the livestock from Santa Rosa Island has facilitated recovery of stream habitats. (As of
1998 the Island had been cleared of cattle and the deer and elk populations were reduced by
more than 50%."* All remaining deer and elk must be removed by 2011. '°) Although
livestock removal diminishes NPS pollution, it is not clear if decades of grazing have
created long-term residual effects on the landscapes that continue to increase sedimentation
over natural levels.

Future activities could change the amount of sediment runoff from the Channel Islands. For
example, an upcoming National Park Service restoration project for the Prisoner’s Wetland
may reduce sedimentation, whereas fennel-eradication efforts on Santa Cruz Island could
temporarily expose areas to soil erosion.'® Therefore, even if nonpoint source pollution
from the Channel Islands is not a significant current threat to Sanctuary water quality, the
situation could change with land-use changes (e.g. addition of recreation facilities),
restoration efforts or fire events on the islands.

Small Vessels

In its 2004 Work Plan, the SAC identified the need to ensure clean boating practices as a
means to protect CINMS water quality. The Sanctuary is a popular destination for small
vessels, including private recreational boats, charter company vessels and commercial
fishing boats. (In terms of size, ‘small vessels’ are considered to be generally <100 gross
registered tons (and usually <65 ft in length).'”'®) Although intentional discharges of
wastes from boats are prohibited in the Sanctuary, small vessel pollution remains a
potential threat to water quality. Pollutants from small vessels include sewage from holding
tanks (Type III marine sanitation devices (MSD)), diesel fuel spills and debris due to vessel
accidents, dissolved metals (e.g. copper) from antifouling paint on boat hulls, oily bilge
water discharges and discarded trash (anthropogenic marine debris).

The few number of boats in any one area of the Sanctuary generally limits the likelihood of
negative impacts from small vessel pollution. However, Sanctuary researchers have

13 Mertes, LAK, Hickman, M, Waltenberger, B, Bortman, AL, Inlander, E, McKenzie, C, Dvorsky, J. (1998).
Synoptic views of sediments plumes and coastal geography of the Santa Barbara Channel, California.
Hydrological Processes. 12, 967-979.

' Annual Performance Plan for Channel Islands National Park: Fiscal Year 2003. National Park Service (NPS), U.S.
Department of the Interior. Retrieved on May 22, 2004 from the NPS website:
http://data2.itc.nps.gov/parks/chis/ppdocuments/fy03annualworkplan.doc

Personal email communication with Kate Faulkner (Chief of Natural Resources Management, Channel Island
National Park, CA) on December 2, 2004.

¥ Leicester, MK. (May 21, 1998). Final Supplement to the Final Environmental Impact Statement/ Resources
Management Plan for Improvement of Water Quality and Conservation of Rare Species and Their Habitats on
Santa Rosa Island, Channel Islands National Park; Availability. U.S. Environmental Protection Agency (EPA).
Federal Register: June 19, 1998 (Volume 63, Number 118). Retrieved on July 14, 2005 from the U.S. EPA
website: http://www.epa.gov/fedrgstr/EPA-IMPACT/1998/June/Day-19/i16375.htm

'® Reynolds, J. (June 2002). Santa Cruz Island Primary Restoration Plan. Final Environmental Impact Statement.
National Park Service (NPS), U.S. Department of Interior. Retrieved on May 5, 2004 from the NPS website:
http://www.nps.gov/chis/restoringsci/page4.html

7 A gross registered ton is equivalent to a volume of 100 cubic feet.
'8 Coast Guard regulatory definitions: 46 CFR Subchapters T (subdivided into small and large vessels) and H.
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observed increases in the number of private boats moored around the Islands (particularly
at Scorpion Anchorage and Prisoners’ Cove) over the past two to three years."” With
increased visitation, small vessel discharges might become a greater issue for Sanctuary
water quality — particularly at anchorage sites that tend to be protected from winds and thus
have poorer mixing (that would otherwise flush out and dilute pollutants). Of boating-
related pollutants, sewage waste from illegal emptying of holding tanks (Type III MSDs) is
the most probable one to enter the Sanctuary. Although Island mooring locations are within
the Channel Islands National Park boundaries (i.e. within 1 nautical mile of Island mean
high tide), changes to algal growth patterns and contamination of shellfish beds due to

chronic additions of fecal bacteria and nutrients could harm Sanctuary marine resources.”’
21

Small vessel accidents (e.g. groundings and collisions) can lead to releases of diesel fuel
and chemicals into the Sanctuary. Each year, approximately a number of small vessel
groundings occur within CINMS, resulting in diesel spills.** Although these fuel spills are
small, they tend to occur in near-shore, biologically dense communities and therefore have
a high potential for causing acute toxic effects in marine biota.”® Furthermore vessel
wrecks become trash piles that can cover or damage marine habitat. An example is the F/V
Reliance which grounded and sank off the south point of Santa Rosa Island in June 2003.
Only a small amount of diesel was released at the time of the accident, but the sunken
Wreck2214ge remains and could harm nearby kelp forest habitat if it is moved during a

storm.

Dissolved metals (e.g. copper) from antifouling paint on boat hulls and release of bilge
(water that has collected at the bottom of a vessel) were not identified as threats to
Sanctuary water quality in reviewed literature or interviews conducted for this project. It is
important, however, to note that these are sources of water quality impairment for the
greater SBC region, and in particular, the marinas.” Dissolved metals build up in
sediments and are consumed by benthic fauna and bioaccumulate further up the food chain.
In particular, copper, a common antifouling ingredient, is known to be highly toxic to
aquatic organisms.” Bilge water usually contains oils and chemical residues (from vessel

' Personal communication with Ben Waltenberger (Physical Scientist, CINMS) on August 18, 2004.

2% Personal communication with Ben Waltenberger (Physical Scientist, CINMS) on August 18, 2004.

2! “Shipshape Sanitation.” California Department of Boating and Waterways (CDBW). Sacramento, CA. Retrieved
on July 7, 2004, from the CDBW website: http://dbw.ca.gov/Pubs/Sanitation/

22 CINMS staff maintains a log of data on vessel accidents within the Sanctuary, including fuel spill information.

3 County of Santa Barbara: Energy Division (CSBED). (March 8, 2004). “Natural Oil Seeps and Oil Spills.” Report
retrieved on July 8, 2004 from the CSBED website:
http://www.countyofsb.org/energy/information/seepspaper.asp

** Channel Islands National Marine Sanctuary (CINMS) Sanctuary Advisory Council. (September 18, 2003). Final
Meeting Notes: Manager’s Report. Retrieved on December 15, 2004 from the CINMS website:
http://channelislands.noaa.gov/sac/pdf/9 19 _04.pdf

> Schiff, KC, Diehl, D, Valkirs, A. (June 22, 2003). Copper emissions from antifouling paint on recreational
vessels. Southern California Coastal Water Research Project. Technical report #405. Retrieved on August 10,
2004 from the SCCWRP website: http://www.sccwrp.org/pubs/techrpt.htm

26 Seligman, P.F., Zirino, A. (eds.). (November 1998). Chemistry, Toxicity, and Bioavailability of Copper and Its
Relationship to Regulation in the Marine Environment. Office of Naval Research Workshop Report. Technical
document 3044. Retrieved on December 2, 2004 from the U.S. Navy Space and Warfare Systems Center website:
http://www.spawar.navy.mil/sti/publications/pubs/td/3044/td3044.pdf
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machinery). These pollutants can cause direct harm to aquatic life (e.g. reproductive
problems and killing eggs or larvae) as well as indirect problems due to bioaccumulation.
While boating might not be a significant source of these pollutants directly to Sanctuary
waters, certain CINMS marine resources such as marine mammals and fish are exposed to
these toxins in and around harbors/marinas.

Small vessels are also potential sources of anthropogenic marine debris which harm marine
life primarily via ingestion and entanglement. Discarded or abandoned fishing gear and
plastic wastes are the most prevalent types of anthropogenic marine debris in the Southern
California Bight region.”” Due to a lack of monitoring for debris in CINMS and the long
distances trash can travel due to winds and currents, it is not possible to be more specific
about this threat in terms of the amounts and types within Sanctuary boundaries and
sources (e.g. small vessels versus land-based sources). The majority of littering from small
vessels is probably accidental. However, some amount of littering might depend on
boaters’ understanding and views about the relative harm caused by different types of
wastes. For example, one boater explained that plastics and Styrofoam have severe
negative impacts to marine life and that boaters should be careful not to discard these
overboard. While he did not believe that it was right to throw any trash in the ocean, he felt
is was less important to be vigilant about preventing other types of litter such as rope,
aluminum cans and human wastes because he viewed these as being less harmful wastes—
things that the ocean takes care of.*®

3.3 Large Vessels

Large vessels, defined as 300 gross registered tons or greater, regularly transit the Channel,
including northeastern Sanctuary waters. This large vessel traffic is comprised largely of
commercial container ships, vessels much larger than the recreational and fishing boats
visiting the islands. Potential pollutants from these ships include untreated sewage,
blackwater (i.e. untreated sewage), graywater (i.e. non sewage waste water, for example
from sinks and showers), bilge water, containing oils or chemical contaminants, trash,
untreated ballast waters potentially containing non-native invasive organisms, and air
pollutants. Air pollutants can settle out (i.e. deposit) directly onto coastal waters, or onto
land and enter coastal waters via runoff. This report distinguishes between shipping traffic
(which includes container, bulk and cargo vessels and oil tankers) and cruise ships. Key
pollution concerns are potentially different for these two categories.

3.3.1 Shipping Traffic

Unlike San Francisco and Los Angeles, the Santa Barbara area does not support a
large maritime shipping trade. With one exception, the mainland ports along the
Santa Barbara Channel are not equipped to serve large marine vessels. Port

7 Moore, SL, Allen, MJ. (2000). Distribution of anthropogenic and natural debris on the mainland shelf of the
Southern California Bight. Marine Pollution Bulletin. Vol. 40, No. 1, pp. 83-88.
% Personal communication, Chuck Mueller (Retired lobster fisherman, Ventura Harbor, CA) on July 7, 2004.
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Hueneme, the only commercial deep-water harbor in the Central Coast region,
serves niche markets (e.g. import/export of automobiles and produce) and is the
primary support facility for the offshore oil industry in the SBC region. Despite this,
coastwise large vessel traffic through the Channel is quite high (see Figure 3.3.1).
An average of 20 ships per day traverse the SBC in designated international
shipping lanes.” As shown in Figure 3.3.1, these shipping lanes are located within
and immediately adjacent to the CINMS.

Figure 3.3.1 The international shipping lanes through the Santa Barbara Channel. Green and
blue shaded areas around the Islands are marine reserves.*’
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Well over half of these vessels are container ships and the rest consist of cargo ships
such as dry bulk and auto carriers. Oil tankers make up a relatively small portion of

¥ Welch, C. (September 28, 2004). “Bush cut some diesel pollution but let big ships keep spewing.” The Seattle
Times. Retrieved on January, 22, 2005 from the Seattle Times Company website:
http://seattletimes.nwsource.com/html/nationworld/2002048167 bushship28m.html

3% Map courtesy of CINMS.
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Channel traffic because most travel outside of the Islands.>’ With the projected 5-
10% annual increase in shipping traffic between East Asia and Southern
California,** traffic through the SBC and Sanctuary will also experience increases
in vessel traffic volume. In turn, the likelihood of shipping-related accidents that
result in fuel spills or discharges of other contaminants might also increase. Other
potential water quality threats from shipping include discharges of black and gray-
water, oily bilge water, trash, unsecured cargo, and ballast water, which can
introduce harmful or invasive non-native species. All of these could have severe,
direct impacts on Sanctuary water quality and marine life.

During research for this report, large vessels (including cargo and cruise ships) were
specifically mentioned by numerous interviewees as sources of potential or
observed Channel pollution. Such discharges from ships (which are illegal) would
be of significant concern to the Sanctuary, because they would be occurring near-
and within Sanctuary boundaries (corresponding with the Coastwise Lanes).
Unfortunately it remains difficult to quantitatively characterize these discharges due
to a lack of monitoring of large vessel “behavior” in the SBC, and the exact
character and scope of threat is poorly parameterized (nonetheless it should be kept
in mind that whatever the true level of threat, it is likely to be increasing
proportionally with the above-cited increase in vessel traffic volume).

This lack of information precludes meaningful discussion in this Needs Assessment
of the relative threat posed to CINMS by direct discharges of pollutants from
shipping traffic. As much as possible, this report does elaborate (below, and in
Section 4.3) on the air emissions from shipping as a potential threat to water
quality. The inclusion of this discussion on air emissions reflects the availability of
information that can be applied to the SBC region as opposed to any known relative
importance of this pollution pathway.

Air emissions from large vessels have been identified as a potential threat to water
quality resulting from shipping traffic through the SBC. Air pollutants have the
potential to become a problem when they settle out of the atmosphere (deposit) onto
Sanctuary waters or the Islands. For example, a study done in Santa Monica Bay
indicated that a deposition of air pollutants (mostly originating from mainland
emissions) was a significant source of pollution in that marine region.”> With the

3! This low proportion is most likely due to the 1992 voluntary agreement by the Western States Petroleum
Association to route all tankers carrying crude oil from Alaska to California ports at least 50 nautical miles
offshore. “Vessel Traffic Safety,” in California’s Ocean Resources: An Agenda for the Future. (March 1997).
California Resources Agency. Retrieved on September 28, 2004 from the California Resources Agency website:
http://resources.ca.gov/ocean/97Agenda/ChapSVTS.html. However, data should be compiled on the routing and
volume of tanker traffic south of the Islands, to determine whether pollutants from day-to-day operation of these
ships pose a water quality threat to CINMS.

32 Wignall, D. and M. Womersley. 2004. “Shipping Volumes, Routings and Associated Trends.” British Maritime
Technology Asia Pacific, Singapore. http://www.bmtasia.com.sg/. Presentation given at Shipping Noise and
Marine Mammals, May 17, 2004. Arlington, Virginia, USA.

33 Stolzenbach, KD, Lu, R, Xiong, C, Friedlander, S, Turco, R, Schiff, K, Tiefenthaler, L. (September 2001).
Measuring and Modeling of Atmospheric Deposition on Santa Monica Bay and the Santa Monica Bay Watershed.
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proximity of the shipping lanes to the Sanctuary and Islands, the high volume of
vessel traffic and particular characteristics of large vessel emissions (discussed
below), this is an important topic to consider here.

Large marine vessels are generally powered by “category 3” diesel engines. These
engines burn “bunker” fuel, a cheap, residue diesel that is essentially the heavy
hydrocarbon material that remains after refining crude oil. Bunker fuel tends to
have very high sulfur content — on average, 2.7% -- that leads to elevated sulfur
dioxide levels in exhaust emissions from large cargo ships. ** Atmospheric
pollutant emissions from the diesel combustion in shipping vessel engines also
include carbon monoxide (CO), hydrocarbons (HC), aldehydes, diesel particulate
matter (i.e. soot) and nitrogen oxides. Diesel engine emissions are a significant
source of atmospheric pollution; marine shipping activity is estimated to contribute
approximately a third of the air pollution in Santa Barbara County. ** In 2002, 6,700
vessels traversed the shipping lanes with over 87% of these registered under foreign
flags. *° Furthermore, by 2015, marine vessel traffic emissions are expected to
increase 50% over current levels (assuming similar emissions rates). *’ On-board
incineration of wastes is another source of air pollution from ships. Incineration
produces particulate matter, heavy metals and dioxins.*® (As with the other
potential sources of pollution from shipping vessels, it is not clear that on-board
incineration is occurring in the SBC.)

Due to the proximity of the shipping lanes to the Sanctuary and high volume of
traffic, the Channel Islands themselves as well as Sanctuary waters may be
experiencing chronic additions of pollutants and acid from atmospheric deposition.
Anacapa and Santa Cruz Islands, in particular, appear to be prone to this form of
pollution because the shipping lanes cut directly through the CINMS boundary to
the north of the Islands. Since the lanes continue the length of the SBC, other
portions of the Sanctuary may also be receiving pollution from marine shipping

Final Report to the Santa Monica Bay Restoration Project. Retrieved on August 3, 2004 from the Southern
California Coastal Water Research Project website: www.sccwrb.org

3 Patton, V, Scott, J, Spencer, N. “Smog Alert: How commercial shipping is polluting our air.” Environmental
Defense report. Retrieved on July 7, 2004 from the Environmental Defense website:
http://www.environmentaldefense.org/documents/3807_smogalert 2004060.pdf

3 Murphy, TM, McCaffrey, RD, Patton, KA, Allard, DW. The need to reduce marine shipping emissions: A Santa
Barbara County case study. Santa Barbara County Air Pollution Control District (SBCAPCD) Paper #70055.
Retrieved on June 22, 2004 from the SBCAPCD website:
http://www.sbcapcd.org/itg/download/awma03finalpaper.pdf

3% The issue of foreign flags has a tremendous impact on the nature of shipping emissions. Certain nations have
avoided enacting or agreeing to place many regulations (environmental ones, in particular) on their marine
shipping fleet. Vessels owners choose (i.e. pay a registration fee) to operate under whichever flag they wish and
thus avoid using environmentally-friendly technology or practices.

7 Murphy, TM, McCaffrey, RD, Patton, KA, Allard, DW. The need to reduce marine shipping emissions: A Santa
Barbara County case study. Santa Barbara County Air Pollution Control District (SBCAPCD) Paper #70055.
Retrieved on June 22, 2004 from the SBCAPCD website:
http://www.sbcapcd.org/itg/download/awma03finalpaper.pdf

3% <3 Incineration.”in Shipboard Pollution Control. (1998). U.S. Navy and MARPOL Annex V. National Academy
Press, Washington D.C. Retrieved on June 2, 2004 from the National Academy Press website:
http://stills.nap.edu/html/shipboard pollution/chapter3.html#Emissions
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traffic. Counter-clockwise wind eddies, turbulent mixing at the air-ocean interface
and fog events may contribute to deposition levels in the Sanctuary. It is also
possible that shipping emissions are reaching the coastal waters indirectly due to
deposition onto the Islands followed by rain/runoff events that deliver pollutants to
the Sanctuary. In addition to being a source of acidification, pollutant deposition
could introduce toxins that bioaccumulate through the marine food web.

3.3.2  Cruise Ships

In recent years, the numbers of cruise ship visits to Santa Barbara Harbor have
averaged about one or two per year.> Citing the local revenues raised from cruise
ship tourism, Santa Barbara city officials seem to be interested in ramping up these
activities; four visits occurred in 2004.*° Key pollution concerns related to cruise
ships are legal and illegal discharges of untreated sewage, blackwater, graywater,
oily-bilge and untreated ballast waters. Cruise ships have also been cited in the past
for illegal dumping of trash and toxic waste such as dry-cleaning and photo
processing chemicals.”!

As with marine cargo shipping, these large passenger vehicles are responsible for
engine emissions to air that contribute to chronic pollution. On an individual basis,
cruise ship air emissions are likely to be greater than those of other large vessels
because of higher electricity demands and solid (non-sewage) waste generation that
require more frequent on-board incineration. However, as a class of marine vessels,
cruise ships do not constitute a large portion of shipping traffic in the SBC and
therefore pose less relative threat in terms of air pollutants.

Unlike most other vessels in the SBC region, cruise ships carry large numbers of
passengers. As a result, these vessels produce vast amounts of sewage and
graywater. Typical volumes are 210,000 and 1,000,000 gallons (respectively)
during a one-week voyage.** Discharges of these wastes introduce large,
concentrated inputs of fecal bacteria and nutrients. In regions of low mixing, these
releases are often cited as particular concerns due to down stream effects such as
sicknesses among beachgoers, shellfish contaminations, de-oxygenation and
phytoplankton blooms. Strong mixing in the SBC may rapidly dilute wastes, thus
reducing the likelihood of these impacts. However, the mixing by currents and
eddies in the SBC may also carry pollutants to the Islands. Furthermore, the overlap
of the shipping lanes with CINMS waters presents the possibility of direct releases
and subsequent impacts within the Sanctuary.

%% Personal communication with Mick Kronman (Harbormaster, Santa Barbara Harbor). July 16, 2004.

0« B. harbors a cruise ship craving.” (July 17, 2004). Santa Barbara News-Press.

*I'Schmidt, K. (March 2000). Cruising for Trouble: Stemming the Tide of Cruise Ship Pollution. Report from the
Bluewater Network. Retrieved on December 10, 2004 from the Bluewater Network website:

" http://bluewaternetwork.org/reports/rep_ss_cruise trouble.pdf
Id.
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Cruise ships also differ from other large vessels in that they regularly generate
hazardous wastes such as dry cleaning sludge, photo processing chemicals, paint
and print shop wastes and batteries.* Although vessel operators are not supposed to
discharge these wastes to the ocean (under the U.S. Resource Conservation and
Recovery Act), cruise lines have violated these regulations in the past.**
Furthermore, direct sampling of cruise ship wastewater streams has revealed
concentrations of hazardous materials such as heavy metals (e.g. zinc and copper)
and organo-chloride compounds that exceed water quality objectives listed in
California’s Ocean Plan. Among other problems, these pollutants can cause acute
poisoning of aquatic life, chronic illnesses, physical deformities and impacts up the
food chain due to bioaccumulation.* Heavy metals are also present along with
various hydrocarbons (e.g. toluene, benzene) in oily bilge water. This may be of
greater concern as a pollution source considering that almost all cited violations by
the cruise ship industry have been for releases of oily bilge water. Cruise ships have
also been cited for dumping of solid (non-sewage) wastes overboard.*®

As is the case for shipping traffic in general, cruise ships pose a potential source of
invasive species and pathogens due to ballast water discharges. It is unlikely,
however, that cruise ships will be exchanging ballast water in the SBC because this
is prohibited and they are not actually docking in Santa Barbara Harbor. (They
remain moored off-shore and tourists are transported to shore on 200-person
tenders). Still, this is another consideration as cruise ship traffic increases in the
SBC region.

3.4 Ocean Dumpsites

The SBC region contains multiple sites that were used for dumping of wastes from the
1940’s through 1960’s. Two sites, one in the vicinity of the Santa Lucia Bank and another
south of Santa Cruz Island, have been identified as locations formerly designated for U.S.
chemical munitions dumping. A site southeast of Santa Barbara Island might have been
used as an explosives dumping area and a location offshore of Port Hueneme might contain
3,100 containers of low-level radioactive waste (at a depth of 4,750 meters).

“1d.

* Klein, R. (October 2003). The Cruise Industry and Environmental History and Practice: Is a Memorandum of
Understanding Effective for Protecting the Environment? Report from the Bluewater Network. Retrieved on
December 10, 2004 from the Bluewater Network website:
http://bluewaternetwork.org/reports/rep_ss_kleinrep.pdf
Violations for hazardous waste dumping were in Alaska. No known discharge/dumping violations have occurred
from cruise ships within the SBC region.

* Schmidt, K. (March 2000). Cruising for Trouble: Stemming the Tide of Cruise Ship Pollution. Report from the
Bluewater Network. Retrieved on December 10, 2004 from the Bluewater Network website:
http://bluewaternetwork.org/reports/rep_ss_cruise _trouble.pdf

% Citations for bilge discharge and dumping of trash did not occur in the SBC. These examples are mentioned
because these past occurrences (along with the low rate of enforcement of these types of violations) suggest a
potential behavior pattern that could affect the Sanctuary as the number of cruise ship visits to the SBC increases.
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Any dumping of military munitions probably occurred during the 1950’s and 1960’s. Sites
were most likely designated by the U.S. Coast Guard for their depth and remoteness --
features that would make them less likely to be disturbed in the future. Although the types
and quantities of chemical munitions at the sites in the vicinity of the SBC are unknown,
similar U.S. dumping activities during this era consisted mainly of nerve and mustard
gases. In terms of threats to aquatic life, most chemical agents (such as nerve gas) have
little impact because they hydrolyze rapidly into non-toxic compounds in seawater.
However, explosives and insoluble compounds such as mustard gas can have physical and
toxic effects on aquatic organisms and humans if exposures occur. Releases of materials
are pgsggible via container leaks or physical disturbances such as contact from trawling
nets.

Active dredge material discharge sites are located in the Los Angeles/Long Beach area.
Risks from dumped dredge materials occur because these sediments carry high levels of
toxic organic compounds and heavy metals that can accumulate in bottom-dwelling
organisms and then bioaccumulate in higher trophic levels. A study of dredge disposal sites
in the Southern California Bight suggests that they contribute significant contaminant loads
(e.g. levels of certain heavy metals, PCBs, PAHs) in comparison with other sources.*’
Although these disposal sites are not located within the SBC itself, they remain a potential
threat to the Sanctuary’s resources.

3.5 Wrecks

Shipwrecks within Sanctuary waters and the greater SBC region are possible water quality
threats due to diesel fuel spills and discharges of harmful cargo.’® Under this category, the
Pacbaroness shipwreck presents the largest potential risk. In 1987, the Pacharoness (540
ft) collided with an automobile freighter and sank offshore near Point Conception with
approximately 80,000 Ibs of copper powder concentrate onboard. (The auto carrier did not
sink.) Although this shipwreck has not been identified as a source of pollution (beyond the
releases due to the accident itself), settling and corrosion of the sunken vessel could lead to
releases of copper that would be highly toxic to aquatic life. Furthermore, the Pacbaroness
sank with 30,000 gallons of remaining bunker fuel that, if leaked, could also have toxic
impacts on marine life.”' (Section 4.6 discusses recent monitoring of the Pacharoness.)

47 «“Ocean Dumping of Chemical Weapons.” (May 5, 2004). Miretrek Systems, Inc. Retrieved on July 27, 2004 from
the Miretrek Systems, Inc website:
<http://www.mitretek.org/home.nsf’/homelandsecurity/OceanDumpChemWeap>

* During World War II, large quantities of mustard gas stores were accidentally dumped in the Baltic Sea off the
coast of Italy. Repeated human exposure due to trawler disturbances of the site has been carefully documented,
with the most recent occurrence in 1997.

* Steinberger, A, Stein, E, Schiff, KC. (2000). Characteristics of dredged material disposal to the Southern
California Bight between 1991 and 1997. A report from the Southern California Coastal Water Research Project
(SCCWRP). Retrieved on May 2, 2005 from the SCCWRP website:
ftp://ftp.sccwrp.org/pub/download/PDFs/2001 _02ANNUALREPORT/04 _ar21-andrea.pdf

30 Morris, D. (Fall 1996). Channel Graveyard: Wrecks to Respect. Alolkoy. Vol. 9, no. 3, p.6. Retrieved on August
18, 2004 from the CINMS website: http://www.cinms.nos.noaa.gov/publications/fa96alol.pdf

> In the Farallon Islands National Marine Sanctuary, an old shipwreck began episodically leaking its remaining fuel
leading to oilings of thousands of seabirds over a ten-year period.

A Water Quality Needs Assessment for the Channel Islands National Marine Sanctuary
29


ftp://ftp.sccwrp.org/pub/download/PDFs/2001_02ANNUALREPORT/04_ar21-andrea.pdf
http://www.cinms.nos.noaa.gov/publications/fa96alol.pdf

During the investigation of wrecks for this report, other shipwrecks were not identified as
likely sources of water quality impairments. According to the U.S. Navy, plane wrecks may
have occurred near San Miguel Island while the Navy used this area to train pilots in taking
off from, and landing on aircraft carriers.”® However, these potential wreck sites are
unlikely to pose current threats to water quality because the planes were not carrying cargo
and had relatively little fuel.

3.6 Offshore Oil and Gas Production
Oil and gas production in the SBC region consists of 20 operating offshore oil platforms,
one oil island offshore the Rincon coast, pipelines to transport oil, gas and produced waters
to shore, and support vessel traffic to and from the oil platforms (Figure 3.6).

(continued on page 32)

Figure 3.6(a) Locations of oil platforms in the South Coast region.>
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32 Personal communication, Alex Stone (Sea Range Environment Officer, Pt. Mugu Sea Range, U.S. Navy) on July
28,2004.

33 Map taken from Steinberger, A, Stein, ED, Raco-Rands, V. (2000). Offshore oil platform discharges to the Pacific
Outer Continental shelf along the coast of Southern California in 1996 and 2000. A report from the Southern
California Coastal Water Research Project (SCCWRP). Retrieved on May 2, 2005 from the SCCWRP website:
ftp://ftp.sccwrp.org/pub/download/PDFs/2003 _04ANNUALREPORT/ar02-stein_pgl16-30.pdf
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Figure 3.6(b) California State and US Pacific OCS lease units of the Santa Barbara Channel region (map courtesy MMS)
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(continued from page 30)

The platforms are located in federal waters with the exception of platform Holly which is in
state waters, southwest of Coal Oil Point. Platform Gail is located about 1,100 meters from
the CINMS boundary surrounding Anacapa Island, the other three platforms in the eastern
channel are located 2 to 6 miles from the nearest Sanctuary boundary and all the other
platforms are greater than 10 miles from the nearest CINMS boundary.

Water quality pollution threats from oil and gas production include releases of oil,
produced water, drilling muds, deck drainage and wastewater from oil platforms as well as
discharges of ballast, bilge and wastewaters from support ships and deposition of air
emissions from platforms and marine vessels. In addition to the existing operations, there
are 36 federal and 5-6 state leases that may be developed over the next 25-40 years (see
figure 3.6(b)).

Understanding the threats due to hydrocarbon discharges to the SBC from oil production
activities is complicated by substantial contribution of these pollutants from other sources,
including natural inputs from hydrocarbons seeps off the coast of the Santa Barbara region.
(The seeps and other hydrocarbon sources are discussed in Section 4.7.) The severity of
negative impacts due to oil spills from the platforms or pipelines depends on the oil type,
spill volume, timing, location, oceanographic conditions and the spill emergency
response(s).”* The Outer Continental Shelf Lands Act defines “a major oil spillage” as “any
spillage in one instance of more than two hundred barrels of oil during a period of thirty
days.” However, in a review of hydrocarbon seeps and oil spills in the SBC, the County of
Santa Barbara Energy Division states that smaller spills can have major impacts to marine
resources (e.g. the Torch pipeline leak near the coast of Vandenberg AFB, 1997) and
therefore should be considered “significant.”® Containment and recovery efforts involved
in oil spill responses are usually not very efficient, leaving the bulk of the spill in the
marine environment. Generally, effects of oil spills in the marine environment include
lethal and sublethal effects in a broad range of species due to ingestion and contact (e.g.
oiling of fur or feathers and deposition onto benthic organisms in intertidal habitats) with
spill materials that can lead to immediate or longer term toxicity (e.g. induced metabolic
changes and mutagenic effects), and induce behavioral changes (e.g. in feeding activities
and for avoidance of contaminants).”’

Specific to CINMS water quality, California Coastal Commission reports state that an oil
spill from platforms Grace, Gilda, Gail or Gina could contact Anacapa Island (and thus the
eastern extent of the CINMS).>®

> National Research Council (NRC), Commission on Physical Sciences, Mathematics, and Applications. (1985). Oil
in the Sea: Inputs, Fates, and Effects. Washington D.C.: National Academy Press. Pp. 375-383.

343 U.S.C. §1348 (d) (1)

%% County of Santa Barbara: Energy Division (CSBED). (March 8, 2004). “Natural Oil Seeps and Oil Spills.” Report
retrieved on July 8, 2004 from the CSBED website:
http://www.countyofsb.org/energy/information/seepspaper.asp

> NRC. (1985). Benthic organisms, p. 383, 411, 413-414. Behavioral changes, pp.398-401. Metabolism changes,
pp-394-398. Mutagenic effects, pp.384-385.
¥ California Coastal Commission, Staff Report and Recommendation on Consistency Determination #CD-051-05
(Th 5j): U.S. Department of the Interior’s Minerals Management Service, OCS lease suspension for Cavern Point
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In addition to the oil, the platforms draw up produced waters and well treatment fluids
during oil production operations. These originate from the natural geologic formations or
from seawater that is injected into the wells during the extraction process. Produced waters
are the major byproduct during production activities. In the Pacific Region, the average
amount of produced water discharged per federal platform was 184.7 million gallons in
2004.>° The U.S. Minerals Management Service estimated a yearly average of 330 million
gallons produced per platform in the SBC.®® As a reservoir of oil is emptied, produced
waters constitute a growing percentage of the total material pulled up from a well
(potentially reaching 98%).®' However, produced waters have not composed more than
80% of total material volumes from outer continental shelf production to date.®* These
wastes are treated, but water-soluble contaminants persist. As a result, discharges of
produced waters can contain concentrations of salts, metals, hydrocarbon, organic
compounds and sulfur that are greater than the naturally occurring levels in the receiving
marine environment. Twelve of the platforms in the SBC discharge their treated produced
water into the Channel.”

Platforms on which drilling activities occur also release untreated, water-based drilling
muds and cuttings into the marine environment.®* During the drilling process, water or oil-
based lubricants and cleaners combine with rock and other drilling wastes to form slurries.
These slurries, or drilling muds, are composed of water or oil and clays (e.g. barite and
bentonite) or polymers as well as heavy metals, traces of hydrocarbons and
organophosphates. Drilling muds and cuttings (solid byproducts from the drilling process)
are discharged from the platforms. The wastes settle over the ocean floor adjacent to the
platforms contributing to the formation of large debris mounds. According to the U.S. EPA,
drilling fluids and cuttings are the major pollutant sources discharged from exploratory and
development drilling operations.

Unit (lease numbers OCS-P 0210, and OCS-P 0527). Page 32. August 11, 2005. Retrieved from:
http://www.coastal.ca.gov/meetings/mtg-mm5-8.html September 12, 2005.

> Information from comments provided by Dr. Fred Piltz (Chief, Environmental Studies Section, Pacific OCS
Region) in comments on the Draft Water Quality Needs Assessment. (August 10, 2005).

% Minerals Management Service Pacific OCS Region. (June, 2001). Delineation Drilling Activities in Federal
Waters Offshore Santa Barbara County, California. Draft Environmental Impact Statement. U.S. Department of
the Interior, Camarillo, CA. p.12.

%1 U.S. Environmental Protection Agency (U.S. EPA). (October 2000). Profile of the Oil and Gas Extraction
Industry. EPA Office of Compliance Sector Notebook Project, Washington D.C. EPA/310-R-99-006, p. 38.
Retrieved on January 12, 2005 from the U.S. EPA website:
http://www.epa.gov/Compliance/resources/publications/assistance/sectors/notebooks/oilgas.pdf

82 Information from written comments by Dr. Fred Piltz (Chief, Environmental Studies Section, Pacific OCS
Region) in review of draft of this document. (August 10, 2005).

53 Panzer, D. (1999). Monitoring Wastewater Discharges from Offshore Oil and Gas Facilities in the Santa Barbara
Channel and Santa Maria Basin. Proceedings of the Fifth California Islands Symposium. March 29 — April 1,
1999. U.S Department of the Interior, Minerals Management Service, Pacific OCS Region.

% Some drilling fluids are oil-based, but release of these to the ocean waters is not permitted. Instead, these muds are
either reinjected into the wells or transported to shore for disposal.

% U.S. Environmental Protection Agency (U.S. EPA). (July 18, 2000). FACT SHEET. Proposed National Pollutant
Discharge Elimination System (“NPDES”) General Permit No. CAG280000 for Offshore Oil and Gas
Exploration, Development and Production Operations off Southern California. U.S. EPA Region 9. Retrieved on
January 12, 2005 from the U.S. EPA website: http://www.epa.gov/Region9/water/npdes/factsheet1.pdf
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A variety of impacts to marine organisms are possible due to changes in water quality
caused by discharges of produced waters and drilling muds. In studies that examined
toxicity of produced water and/or its constituents to species that are found in the SBC
region, effects have included reduced larval settlement in red abalone, reduced survivorship
n coral,6§r6c7)v£h and functional impairments in California mussel and reduced colonization
by kelp.”""

According to the California Coastal Commission, even discharges that occur under the new
NPDES General Permit for oil platforms are inconsistent with the marine resource, water
quality and cumulative impact policies of the Coastal Act. Specifically, the Commission
has found that discharges may (1) reduce the long-term productivity of certain marine
species to a level below that necessary to sustain healthy populations; (2) potentially
contaminate or cause changes in fish species that dwell near the platforms; and (3) cause
cumulatively significant adverse impacts, such as chronic sublethal effects.®

Although these effects are generally possible, the potential water quality threats to the
Sanctuary’s resources posed by this pollution source depend on the specific circumstances
of the discharges (including location, effluent constituents, and presence or absence of
various marine species).

Treated sewage and untreated graywater are also discharged from all of the platforms,
introducing fecal bacteria, nutrients and organic compounds (e.g. from detergents).

The support activities associated with oil production are also sources of water quality
impairments. Although support activities to the platforms are often coordinated, the
numbers of transports required to change crews and restock supplies include >1300 ship
and >1800 helicopter transports per year. These vessels depart from Port Hueneme and
Santa Barbara (respectively), so they do not generally pass over or near Sanctuary waters.’
However, they represent an additional source of the pollutants described under the Large
Vessels section.

0

% Raimondi, PT, Barnett, AM, Krause, PR. (1997). The effects of drilling muds on marine invertebrate larvae and
adults. Environmental Toxicology and Chemistry. 16: 1218-1228.

%7 Spangenberg, JV, Cherr, GN. (1996). Developmental effects of barium exposure in a marine bivalve (mytilus
Californianus). Environmental Toxicology and Chemistry. 15:1769-1774.

68 Krause, PR. (1995). Spatial and temporal variability in receiving water toxicity near an oil effluent discharge site.
Arch. Environ. Contam. Toxicol. 29: 523-529.

% California Coastal Commission, Staff Reports and Recommendations on Consistency Determination, report #’s:
CD-042-05 through CD-051-05: U.S. Department of the Interior’s Minerals Management Service, OCS lease
suspensions for 36 oil lease units off San Luis Obispo, Santa Barbara and Ventura Counties. August 11, 2005.
Retrieved from: http://www.coastal.ca.gov/meetings/mtg-mm5-8.html September 12, 2005.

Additionally, it should be noted that the Coastal Commission has certified NPDES permits for platform discharges
under the “override provision” of the Act, but this certification does not obviate the residual impacts of platform
discharges on the marine environment.

7 Minerals Management Service Pacific OCS Region. (June, 2001). Delineation Drilling Activities in Federal
Waters Offshore Santa Barbara County, California. Draft Environmental Impact Statement. U.S. Department of
the Interior, Camarillo, CA.
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Another water quality consideration is the decommissioning of the oil platforms and
production in the SBC.

Debris mounds around platforms are extensive — up to 200 feet across and 30 feet high.
Pollutants persist in these mounds and can be redistributed into the water column if the
mounds are disturbed. The offshore development leases under which production operations
are conducted require complete removal of an oil platform for decommissioning. However,
oil producers have failed to clean up and remove the debris mounds. As a result the
remaining mounds are potential sources of toxins such as heavy metals. At Chevron’s
former platform sites near Carpinteria, fishermen, unaware of the mounds, have dragged
trawling nets over them.”' Conclusions from a 2001 study of Chevron’s debris mounds in
the SBC (conducted under the direction of the CA State Lands- and Coastal Commissions)
suggest that incidents such as these might disturb the mounds and re-suspend toxins. >

In terms of the specific water quality threats that oil production poses to the Sanctuary,
spills are an obvious concern. A spill from one of the platforms or pipelines, or an accident
involving an oil tanker, could introduce hydrocarbons and other contaminants directly to
CINMS waters.”® Less drastic, but chronic waste discharges from oil and gas production
that do not reach CINMS are obviously not a direct threat to Sanctuary water quality.
However, the potential remains for these chronic discharges to harm Sanctuary resources
such as wildlife that travel in and out of CINMS boundaries.

Point Source Pollution

Point source pollution originates from an identifiable point of discharge. In the Sanctuary
and greater SBC region, point sources potentially include publicly-owned treatment works,
power plants, industrial and stormwater outflows, oil platform operations, dump and wreck
sites, improperly-capped oil wells and others. Many of these have been touched upon
elsewhere in the discussion of threats, so this section will focus on the remaining sources
with the exception of stormwater outflows. (This threat is folded into the discussion of
runoff from the mainland.)

Publicly-owned treatment works (POTWs) are facilities that receive wastewater and then
clean (‘treat’) it prior to discharge into a waterbody. Along the SBC mainland coast, there
are six municipal wastewater treatment facilities, all of which release treated water into the
SBC.™

"I Letter from the Environmental Defense Center to the California Coastal Commission, dated August 9, 1999.

™ De Wit, LA. (March 2001). Shell Mounds Environmental Review. Volume I. Final Technical Report. Prepared for
the California State Lands Commission and California Coastal Commission (CCC). Retrieved July 14, 2005 from
the CCC website: http://www.coastal.ca.gov/energy/shellmounds.pdf

7 Oil tanker activities include barging operations by Venoco from Ellwood, CA and Alaska tanker traffic along the
south side of the Islands.

™ Goleta, Santa Barbara, Montecito, Summerland, Carpinteria, Oxnard all have POTWs. Information retrieved on
November 12, 2004 from the California Environmental Protection Agency, State Water Resources Control Board
website: http://www.swrcb.ca.gov/swim/index.html
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With one exception, these facilities use a combination of primary (physical removal of
wastes) and secondary (biological breakdown of wastes) treatments. (Not all wastewater
undergoes secondary treatment at the Goleta Wastewater Treatment Plant (WTP); primary
and secondary effluents are mixed and disinfected with chlorine which is then deactivated
prior to discharge into the ocean.)” Generally, POTWs are potential sources of nutrients,
bacteria, viruses, suspended particulate material, toxic compounds, heavy metals,
pharmaceutical compounds and marine debris.

In terms of Sanctuary water quality, these POTWs probably pose little direct threat;
effluent levels are low (flows range from about 0.2 to 20 million gallons per day at the
different sites) and outfalls are close to the mainland shore.”® A 2000 SCCWRP survey of

Figure 3.7 Locations of POTWs in the Santa Barbara Channel Region (numbers 1-6).”’

Santa Barbara County 1. Goleta 10. AWMA
Ventura Gounty 2. El Estero 11. SERRA
3. Montecito 12. Oceanside
4. Summerland 13. Encina
5. Carpinteria 14. Hale
Los Angeles 6. Oxnard 15. San Elijo
County 7. Terminal Island
8. Awvalon
9. San Clemente Island

San Diego
County

3
n
o
=

Kilometers

small municipal wastewater facilities in the Southern California Bight (which includes
those along the Santa Barbara coastline) concludes that they contribute relatively minor
amounts of contaminants relative to emissions from large facilities. However, this study
notes that as large facility contributions of contaminants declined over the past three

> Goleta Sanitary District (GSD). “Treatment.” Retrieved November 7, 2004 from the GSD website:
http://www.goletasanitary.org/

76 California Environmental Protection Agency, State Water Resources Control Board. (2004). “All active regulated
publicly owned treatment works (POTWS).” Retrieved on November 12, 2004 from the California State Water
Resources Board website: http://www.swrcb.ca.gov/swim/index.html

" Map taken from Stienberger, A, Schiff, KC. (2000). Characteristics of effluents from small municipal wastewater
treatment facilities in 2000. Report from the Southern California Coastal Water Research Project (SCCWRP).
Retrieved on May 2, 2005 from the SCCWRP website:
ftp://ftp.sccwrp.org/pub/download/PDFs/2001_02ANNUALREPORT/02 ar20-andrea.pdf
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decades, inputs from small facilities became proportionally more important.”® Furthermore,
population growth in the southern and central coast regions of California may necessitate
expansion of small POTWs and lead to greater discharges of contaminants that become a
significant problem for the Sanctuary’s resources.

Anecdotal information from one interview suggested that even without direct contact with
CINMS water, discharges from the Goleta WTP outflow (located 1 mile offshore of Goleta
Beach at a depth of about 95 feet) affect marine resources of the Sanctuary.”

The addition of nutrients combined with the availability of substrate, or habitat, (i.e. the
effluent pipe) have led to extensive colonization in the vicinity of the effluent area by
mussels. In this location, these mussels may contain toxins due to chronic exposure to the
WTP effluent. In turn, there is the potential for marine mammals that are attracted to this
concentrated food source to be exposed as well.

Two power plants located in the Ventura area intake coastal water for cooling and then
release it back to the SBC. In addition to being heated, effluent waters potentially contain
chemical residues (e.g. chlorine from disinfection treatments to prevent bio-fouling of the
power plant facilities). Possible impacts of these power plant operations include
impingement of marine biota on exclusion grates during water intake, re-suspension of
sediments, alterations and reductions in the suitability of habitat for native marine species,
and toxicity due to contaminants. As with POTWs, direct water quality impairments are
unlikely to affect the Sanctuary waters. However, the same concerns about potential
indirect influences on Sanctuary resources exist.

Nonpoint Source Pollution from the Mainland

Runoff from mainland creeks and rivers is a major anthropogenic source of pollutants and
debris to the SBC. Intense precipitation during winter storms leads to flushing of
waterways into the coastal ocean. In a sense, these big rain events “wash” the landscapes
by carrying away materials (e.g. pollutants, vegetation and sediments) that have
accumulated or become exposed. The existence and pattern of runoff events themselves are
not problematic — rather, they are an important source of nutrients and sediments in the
near-shore habitats. However, landscape-use patterns and changes to waterways themselves
(e.g. channelizations) have drastically altered the volume, rate and content of runoff.
Agricultural practices (including grazing) can add significant levels of sediments, nutrients
(nitrate, phosphate, silicates), organo-pesticides and fecal bacteria. Stormwater runoff from
urban and developed areas is a source of polycyclic aromatic hydrocarbons (PAH’s),
metals, pesticides and herbicides, debris (trash) and sewage.

7 Stienberger, A, Schiff, KC. (2000). Characteristics of effluents from small municipal wastewater treatment
facilities in 2000. Report from the Southern California Coastal Water Research Project (SCCWRP). Retrieved on
May 2, 2005 from the SCCWRP website:
ftp://ftp.sccwrp.org/pub/download/PDFs/2001 02ANNUALREPORT/02 ar20-andrea.pdf

7 Personal communication with Shane Anderson, (Diver/Collector, Marine Operations, University of California,
Santa Barbara, CA) on July 15, 2004.
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In addition to stormwater runoff, pollutants may also enter coastal waters during periods of
no rain or storm events. This dry weather runoff is a result of irrigation activities, sidewalk
and street washing, and other uses of domestic water that cause this water to flow over land
and into the storm drain system and creeks and rivers, carrying with it pollutants in its path.
This type of polluted runoff is a major concern because the volume of water is usually less
than what would occur during rainfall events, resulting in more concentrated (less diluted)
runoff that eventually flows to the ocean. The pollutants of concern in dry weather runoff
are the same as those mentioned previously for stormwater runoff.

From the perspective of protecting Sanctuary water quality, storm-related runoff from the
Santa Clara and Ventura Rivers are of greatest concern. These waterways drain large
watersheds that are highly developed for urban and agricultural uses. During a storm event,
polluted runoff can be propelled into large plumes that spread miles from these river
mouths, reaching Anacapa and even Santa Cruz Islands after big storms.™

The components of mainland runoff have a variety of negative impacts to the SBC. Beach
closures due to high bacteria concentrations after runoff events are the most publicly
recognized problem under this category. In terms of the harm caused to the near-shore
habitats and the Sanctuary waters themselves, the threat due to pathogens is poorly
understood. For the Sanctuary, toxins in mainland runoff may be of greater concern.

Heavy metals such as lead, zinc, cadmium and copper mainly enter stormwater from
transportation activities (e.g. gasoline, wear to tires and brake pads, etc.) and via
atmospheric deposition. In the marine environment, accumulated metals in sediments cause
toxicity to benthic organisms (in particular, bivalves) and dissolved metals are toxic to
aquatic plants and some fish species.

The Ventura Countywide Stormwater Quality Program conducts yearly monitoring of
metals and other contaminants.®’ Over a four-year period (1999-2003), the County of Santa
Barbara Project Clean Water (PCW) program conducted annual stormwater quality
analyses of various creeks in the County. In all of the study years, concentrations of metals
exceeded set water quality standards — the more stringent of the EPA National
Recommended Water Quality Criteria (Aquatic Toxicity Standards) or the Regional Water
Quality Control Board Basin Plan Objectives.** Although these data are not direct evidence
of heavy metals in marine habitats, they suggest that delivery to ocean waters is occurring.

80 Warrick, JA, Mertes, JAK, Washburn, L, Siegel, DA. (2004). Dispersal forcing of southern California river
plumes, based on field and remote sensing observations. Vol. 24, pp. 46-52.

Monitoring of the Santa Clara River watershed by Warrick et al indicates that during annual recurrence flood
events (i.e. those likely to occur every ~2 years), sediment plumes stretch ~10 km offshore. During large flooding
events (i.e. those likely to occur only every ~10 years), the sediment plumes extend ~30 km offshore.

#! The Ventura County Watershed Protection District, the County of Ventura as well as numerous cities have
received a National Pollutant Discharge Elimination System permit for discharges to sewer storm drain systems.
This stormwater quality monitoring is conducted for compliance under this permit.

%2 Information taken from the County Santa Barbara Project Clean Water (PCW) “Water Quality Analysis Reports”
for 1999-2000, 2000-2001, 2001-2002 and 2002-2003. Retrieved August 30, 2004 from the PCW website:
http://www.countyofsb.org/project_cleanwater/documents.htm
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The PCW analyses also revealed concentrations of certain pesticides that exceeded the
water quality standards. Chloropyrifos, Diazinon and Malathion are organophosphate
pesticides that are toxic to aquatic life at very low concentrations. Exceedances of these
standards occurred all four years despite aggressive efforts to phase-out commercial
availability beginning in 2000. Although levels of glyphosate (e.g. Roundup or Rodeo)
were not above the drinking water standard (which is the only existing limit set for this
herbicide), the PCW concluded that its concentrations and presence in all samples indicated
excessive applications. Glyphosate is considered less harmful because it adheres strongly to
soils (reducing likelihood of leaching into groundwater), degrades rapidly and does not
tend to bioaccumulate.® Even with these properties, glyphosate could be prevalent in
runoff plumes — possibly reaching well into the Channel (depending on how rapidly it
degrades).

Oils, grease and hydrocarbons that enter stormwater from transportation activities, fuels,
detergents, industrial products and more, can kill fish and other aquatic organisms or cause
chronic health and reproductive impairments. Some petroleum hydrocarbons volatilize
quickly and/or are rapidly degraded, but these also tend to have more toxic impacts. Oils,
grease and certain hydrocarbon compounds (e.g. those that are chlorinated) persist in
sediments causing harm directly to benthic infauna and indirectly to higher trophic levels
through bioaccumulation. Levels of oil and grease were high in “first flush” runoff®*
measurements, as were levels of organic compounds and biochemical oxygen demand
(BOD).® These pollutants can lead to anoxic conditions, but it is not clear that these
impacts are likely to occur beyond certain sheltered near-shore habitats along the mainland.

Sediments and nutrients are also potentially harmful, but the degree of threat is less clear
with these two components. High levels of sedimentation can smother kelp bed habitat and
create excessive turbidity, preventing light penetration in the (normally) photic layer. The
geomorphology of the coastal mountains is conducive to high sediment production. While
human actions have increased sedimentation overall, pre-anthropogenic levels in the
channel region were also quite large. Therefore, the incremental impacts to near-shore
habitats may or may not be negative. In terms of the Sanctuary’s waters specifically, the
sediments are relatively unimportant (in comparison with other mainland runoff
components). Analysis of the Santa Clara River plumes suggests that approximately 85%
of the released sediments deposit on the near-shore shelf and never reach CINMS.

Impacts due to anthropogenic increases to nutrient levels in mainland runoff are also
complex. The pulses of river/creek runoffs during intense rainstorms are the main, natural
sources of nutrients for near-shore kelp beds. In this sense, the situation may be similar to
that of sediments; anthropogenic additions may or may not be harmful. Channel waters are

83 «Consumer Factsheet on: Glyphosate.” (April 27, 2004). U.S. Environmental Protection Agency (USEPA).
Retrieved on August 23, 2004 from the USEPA website:
http://www.epa.gov/safewater/contaminants/dw_contamfs/glyphosa.html

% First flush is the initial period of stormwater runoff during which the concentration of pollutants is substantially
higher than during later stages.

% Water Quality Analysis Report: Rain Year 2000/2001. (September 2001). County of Santa Barbara, CA, Project
Clean Water (PCW). Retrieved on August 23, 2004 from the PCW website:
http://www.countyofsb.org/project_cleanwater/Documents/2000-01_Sampling_Report.pdf
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normally oligotrophic and additional nutrient sources (particularly inorganic nitrogen)
could enhance near-shore primary production and be considered beneficial.

Nutrient additions also correlate to phytoplankton blooms in the SBC (as seen during times
of upwelling). In general, blooms are an important food source in the channel, but certain
diatoms and dinoflagellates in blooms produce toxins that bioaccumulate into higher
trophic levels (see Harmful Algal Blooms section). Runoff could be causing more frequent
and intense blooms of harmful algal species. Furthermore, even with (spatially) smaller
runoff plumes, these effects could be widespread in the Channel. Currents in the SBC tend
to sweep up along the mainland towards Pt. Conception where they collide with the
California Current (southward). Surface waters can be swept back towards the Islands in a
gyre over the Santa Barbara Basin. This intense stirring could be distributing the added
nutrients over a large area; although the concentrations after such mixing would be dilute,
even a small increase in a limiting component (e.g. nitrate, ammonium, phosphate,
silicates, etc.) could significantly boost phytoplankton production.

Harmful Algal Blooms

Harmful algal blooms (HABs)— also known as ‘red tide’ events — are explosions of toxin-
producing plankton populations. These are natural phenomena in the SBC, usually
occurring in spring/early summer under conditions of high nutrient concentrations, warm
sea surface temperatures and low salinity. One particularly problematic HAB toxin in the
SBC is domoic acid. This neurotoxin is (usually) produced by a diatom, Pseudo-nitzschia.
Domoic acid bioaccumulates in the food chain, causing sickness and subsequent deaths of
marine mammals (via strandings) and birds. (Dolphins, sea lions and seabirds are
especially prone to poisoning because they consume small fish that feed on the plankton
blooms.) The numbers of domoic acid poisoning deaths have been noticeably higher in the
SBC region in recent years.*>® This toxin can also pose a health hazard for humans
through consumption of tainted shellfish.

Potential future sources of pollution
3.10.1 Liquefied Natural Gas (LNG) Terminals

Construction of two offshore LNG receiving and regasification terminals has been
proposed for delivering gas via pipeline to Oxnard; Crystal Energy wants to use the
Grace oil platform which is 11 miles offshore, 6.5 miles from the CINMS boundary
and 10 miles from the northeast point of Santa Cruz Island; and BHP Billiton is
proposing to build a floating terminal (the “Cabrillo Port”) about 14 miles offshore,

% Cota, M. (April 15, 2004). “Sick sea otters washing ashore.” KSBY News. Retrieved on August 11, 2004 from the
European Cetacean Bycatch Campaign website:
http://www.eurocbc.org/domoic_acid_otter deaths_california_15apr2005page564.html

¥7 Santa Barbara Natural History Museum. “Marine Mammal Strandings.” Retrieved August 2, 2004 from the
SBNHM website: http://www.sbnature.org/research/vertebrates/marmammalQ1.htm
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3.10.2

12 miles from CINMS and 18 miles from Anacapa Island.****-***! Water quality

impairments due to these projects could occur during construction as well as
operation of the terminals. These threats include discharges (both intentional and
accidental) to the ocean from the terminals themselves as well as from associated
activities. Direct discharges include untreated sewage, wastewater, heated water
from cooling of electricity generators, chilled waters from the regasification
processes and platform runoff (that may contain chemicals used in maintenance and
operation of the facilities).

Associated activities such as construction of pipelines to shore, delivery of gas and
vessel traffic involved in support for the terminals pose additional water quality
threats. Diesel tugboats (required for construction and continued support) and LNG
tanker vessels would contribute to the emissions described under the Marine
Vessels section. Furthermore, the offloading of LNG from cargo vessels may
increase the likelihood of exotic species introductions from ballast water exchanges.

Open Ocean Aquaculture

Aquaculture is the “propagation and rearing of aquatic species in controlled or
selected environments.””> Open ocean aquaculture of finfish is typically conducted
in large, saucer-shaped cages anchored to the seabed. Although potential benefits of
open ocean aquaculture include reduced impacts to near-shore marine resources,
locating such facilities in the SBC region might intro