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' Abstract

The National Oceanic and Atmospheric Administration proposes to
designate Monterey Bay and its adjacent waters, and the submerged
lands thereunder, off central California as a National Marine
Sanctuary.

The proposed Sanctuary boundaries encompass an area of
approximately 2,539 square nautical miles in and surrounding
Monterey Bay, off the central coast of California. The proposed
Sanctuary boundaries include the coastal and ocean waters over, and
the submerged lands under, the entire Monterey Canyon between the
northern boundary of Pescadero Marsh and the southern boundary of
Julia Pfeiffer Burns Underwater Park and Area of Special Biological
Significance (ASBS), 2.5 nautical miles southeast from Partington
Point, and extending from the mean high tide line from these sites
seaward approximately 18 nautical miles on a southwesterly heading
of 240°. These southern and northern boundaries are joined by an
arc drawn from Moss Landing, with a radius of 46 nautical miles,
over the entire Monterey Canyon complex out to the abyssal plain at
1500 fathoms (approx. 3000 meters). 8Santa Cruz, Moss Landing and
Monterey Harbors are all excluded from the Sanctuary boundaries
shoreward from their respective colreg. demarcation lines except
for Moss Landing Harbor where all of Elkhron Slough east of the
Highway one bridge is included within the Sanctuary boundaries.

The designation of the Monterey Bay area as a National Marine
Sanctuary would provide an integrated program of resource
protection, research and education to assist in the long-term
management and protection of its resources. Resource protection
will involve cooperation with other agencies in formulating
resource protection policies and procedures.

Bight regulations are proposed governing: hydrocarbon activities;
discharges and deposits (both from within and outside of Sanctuary
boundaries); overflights; alteration of or construction on the
seabed; historical resources; marine mammals, turtles and seabirds;
and "thrill craft". Two other activities are potentially subject
to regulations: vessel traffic and fishing. Alternatives to the
proposed action include the status quo, larger and smaller boundary
options and a non-regulatory option.

Research will include baseline studies, monitoring, and analysis
and prediction projects to provide information needed in resolving
management issues. Education programs will be directed to
improving public awareness of the Sanctuary's resources and the
need to use them wisely to ensure their viability.
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PART I: EXECUTIVE SUMMARY

I. Introduction

In accordance with Title III of the Marine Protection,
Research, and Sanctuaries Act, as amended, 16 U.S.C. §§ 1431 et
seg., this Final Environmental Impact Statement and Management Plan
proposes the establishment of a National Marine Sanctuary centered
on Monterey Bay to facilitate the long-term management, protection
understanding and awareness of its resources and qualities.

This Part of the report (Part I, The Executive Summary)
reviews the authority for Sanctuary designation, the goals and
status of the National Marine Sanctuary Program, the development of
this proposal, the purpose and need for designating a National
Marine Sanctuary at Monterey Bay, the socioeconomic consequences of
designation and manageability of the area and consultations
conducted during the designation process.

Part II describes the entire study area examined for
determining a final preferred boundary alternative, including human
“uses, natural resources, and the existing resource protection
regime. The area recommended for the proposed Sanctuary, about
2,539 square nautical miles, provides the habitat and setting for a.
distinctive assortment of 1living and non-living marine resources.

Alternatives in developing the proposal to designate a
National Marine Sanctuary at Monterey Bay were considered in terms
of achieving optimum protection for the ecosystem, improving
scientific knowledge of the area, promoting public understanding of

the value of Bay area resources, minimizing overlap with existing
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jurisdictions and minimizing any negative impacts to the area's
income generating activities (Part ITI). Based on these criteria,
Sanctuary designation was preferred to the alternaﬁive of no
action, and preferred boundary, management, and regulatory
alternatives were selected. The environmental consequences of each
of these alternatives are described in Part IV.

The plan for managing the proposed Sanctuary is provided in
Part V. This plan contains guidelines and goals to ensure that all
management actions undertaken in the first five years after
designation are directed to resolving important issueé as a means
of meeting Sanctuary objectives. Management actions are considered
in four program categories: (1) resource protection, (2) research,

(3) education and, (4) administration.

II. Authority for Designation

Title III of the Marine Protection, Research, and Sanctuaries
Act of 1972, as amended, 16 U.S.C. §§ 1431 et seq., (MPRSA)
authorizes the Secretary of Commerce to designate discrete areas of
the marine environment of special national significance as National
Marine Sanctuaries to ensure cbmprehensive management and
protection of their conservation, recreational, ecological,
historical, research, educational, or aesthetic resources and
qualities. Selection of a site as an Active Candidate for
designation as a National Marine Sanctuary formally begins the
National Environmental Policy Act (NEPA) environmental impact

analysis process. The U.S. Congress directed the National Oceanic
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and Atmospheric Administration (NOAA) (P.L. 100-627, section 205)
to designate Monterey Bay as a National Marine Sanctuary by
December 31, 198S. This directive by Congress automatically
advances Monterey Bay to Active Candidate status. NOAA manages the
program through the Sanctuaries and Reserves Division (SRD) in the

Office of Ocean and Coastal Resource Management.

III. Goals of the National Marine Sanctuary Program

Consistent with the mission of developing a system of National
Marine Sanctuaries for the purpose of serving the long-term benefit
of the public, the following goals were established for the
Program:

1. Enhance resource protection, through comprehensive and
coordinated conservation and management tailored to the
specific resources, that complements existing regulatory
authorities;

2. Support, promote and coordinate scientific research on,
and monitoring of, the site-specific marine resources to
improve management decision-making in National Marine
Sanctuaries;

3. Enhance public awareness, understanding, and wise use of
the marine environment through public interpretive and
recreational programs; and

4, Facilitate, to the extent compatible with the primary
objective of resource protection, multiple use of these
marine areas not prohibited pursuant to other
authorities.

IV. Status of the National Marine Sanctuary Program
Nine Naticnal Marine Sanctuaries have been established since

the Program's inceptioh in 1972 (Pigure 1)

d The Monitor National Marine Sanctuary serves to protect the
wreck of the Civil War ironclad, U.S.S. MONITOR. It was
designated in January 1975 and is an area one mile in
diameter, 16 miles southeast of Cape Hatteras, North Carolina.

I-5



BOWEeS UBOUBWY

Aoy 9007 — . ‘Aeq ejerebey
obierhey - “ ®
shay epuold k o

syuegq
UBPIED) JOMOI] Y

paleubiseq @

Q emen
W ‘amejooye)
g
©

pesodold

Oe ..
dOLINON @ ‘ @ spuejs| jpuueyd
keg Aeseyuopny
A v
oo V) \ seuojjered
‘,. @ oyl jojind
_ @ ’iueg 19PI10D
yueg «

weiboud
Aienjouesg aule [euoieN a9yl




The Key Largo National Marine Sanctuary, designated in
December 1975, provides protection and management of a 100
square mile coral reef area south of Miami, Florida.

The Channel Islands National Marine Sanctuary, designated in
September 1980, consists of an area of approximately 1,252
square nautical miles off the coast of California adjacent to
the northern Channel Islands and Santa Barbara Island. The
sanctuary ensures that valuable habitats for marine mammals,
including extensive pinniped assemblages and seabirds, are
protected.

The Looe Key National Marine Sanctuary, designated in January
1981, consists of a submerged section of the Florida reef
southwest of Big Pine Key. The site, five square nautical
miles in size, includes a beautiful "spur and groove" coral
formation supporting a diverse marine community and a wide
variety of human uses.

The Gray's Reef National Marine Sanctuary,  designated in
January 1981, is a submerged live bottom area located on the
South Atlantic continental shelf due east of Sapelo Island,
Georgia. The sanctuary, which encompasses about 17 square
nautical miles protects a highly productive and unusual
habitat for a wide variety of species including corals,
tropical fish, and sea turtles.

The Gulf of the Farallones National Marine Sanctuary,
designated in January 1981, is a 948 square nautical mile area
off the California coast north of San Francisco. It provides
a habitat for a diverse array of marine mammals and birds as
well as pelagic fish, plants, and benthic biota.

The Fagatele Bay National Marine Sanctuary in American Samoa
was designated in August 1986. The l63-acre bay contains
deepwater coral terrace formations that are unique to the high
islands of the tropical Pacific. It serves as habitat for a
diverse array of marine flora and fauna included the
endangered hawksbill turtle and the threatened green sea
turtle.

The Cordell Bank National Marine Sanctuary, designated in May,
1989, is a 397 square nautical mile area off the central
california coast and contiguous with the northern boundary of
the Gulf of the Farallones National Marine Sanctuary.
Cordell Bank and its surrounding waters, because of a rare
combination of oceanic conditions and undersea topography,
provide a highly productive marine environment for a rich
variety of benthic organisms as well as fish, marine mammals

and seabirds in a discrete well defined area.
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The Florida Keys National Marine Sanctuary was designated by
the U.S. Congress, by the Florida Keys Protection Act (H.R.
5909), October 24, 1990. The Act specifies an 2,600 square
nautical mile area of coastal waters off the Florida Keys to
be encompassed by the boundaries of the Sanctuary. The
purpose of this Act is to protect the Florida coral reef area,
one of the most diverse ecosystems in the world, specifically
from activities such as vessel groundings and pollution. This
Act prohibits o0il and gas activities within the Sanctuary and
requires the Secretary of Commerce to develop a comprehensive
management plan and implementinmg regulations not later than
30 months after the date of enactment of this Act. Upon
implementation of this Management Plan Key Largo and Looe Key
Sanctuaries would be incorporated into the Florida Keys
Sanctuary.

In addition, the Sanctuaries and Reserves Division is in the
process of studying, or preparing draft or final designation
documents for, eight additional proposed Sanctuaries around the
coast of the United States. These proposed Sanctuaries are in
North Puget Sound and Olympic Coast, Washington; Santa Monica Bay,
California; Stellwagen Bank, Massachusetts; Norfolk Canyon,

Virginia; Flower Garden Banks, Texas; Kahoolawe Islands, Hawaii;

and Thunder Bay, Michigan (Figure 1).

V. Histo of the oposed Monterey Bay Nation arine Sanctua

The State of California nominated the Monterey Bay area in

1977, along with nine other marine areas offshore for consideration -

as National Marine Sanctuaries. 1In response to these nominations,
NOAA selected three sites for further consideration: Channel
Islands, Point Reyes-Farallon Islands, and the Monterey Bay area.
In December 1978, NOAA released an Issue Paper on these three
sites, presenting several boundary and regulatory options for each
proposal. Public hearings on the Issue Paper were held and, based
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. on the responses, NOAA declared all three sites as Active
Candidates on August 10, 1979.

This process led to the designation of the Channel Islands
National Marine Sanctuary on September 21, 1980 and the Point
Reyes-Farallon Islands National Marine Sanctuary (later renamed the
Gulf of the Farallones National Marine Sanctuary) on January 16,
1981. In 1980, NOAA determined that work on the proposed Monterey
Bay Sanctuary would be delayed due to the complex analyses and
corresponding staff time required for the other two California
sites.

On December 14, 1983 NOAA announced in the Federal Register
(48 FR 56253) that it had removed Monterey Bay from the list of

. actifte candidates for three reasons: (1) the existence of two
other National Marine Sanctuaries in California (Channel Islands
and Gulf of the Farallones) that protect similar marine resources
and the Program's policy, established in 1980, to consider a
diverse array of sites and resources; (2) the proposed area's
relatively large size and the surveillance and enforcement burdens
this would impose on NOAA; and (3) the wealth of existing marine
consefvation programs already in place in the Sanctuary area.

In 1988, when Congress reauthorized énd amended Title III of
the MPRSA, it specified in Section 205 of P.L. 100-627 that NOAA
designate Monterey Bay as a National Marine Sanctuary by December
31, 1989. This statutbry requirement reinstated Monterey Bay as an
Active Candidate for_Sanctuary status.

.. NOAA held two scoping meetings in the Monterey Bay area during
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January, 1989, to solicit public comments on the proposed

Sanctuary. Notice of the scoping meetings was published in the

following four newspapers: the Monterey Peninsula Herald, Salinas
Californian, Watsonville Register-Pajaronian and Santa Cruz
Sentinel. The first meeting was held on January 25, 1989 from 6:30

to 10:00 pm in the Monterey Conference Center, City of Monterey,
Monterey County, and the second scoping meeting was held on January
26, 1989 from 6:30 to 10:00 pm in the Chambers of the Santa Cruz
County Board of Supervisors, in Santa Cruz City, Santa Cruz County.
All interested persons were invited to attend. Those attending the
meeting were asked to comment on readily identifiable issues, to
suggesﬁ additional issues for examination, and t6 provide

information useful in evaluating the site's potential as a

Sanctuary. A figure of a study area was presented as an example of

the area under consideration for ultimate designation as National
Marine sanctuary (Figure 2). The reséonse was overwhelmingly
favorable to proceeding with the evaluation. |

Oral and written comment during the scoping period requested
that the study area be expanded to include a northern area
contiguous with the Gulf of the Farallones National Marine
Sanctuary and a southern area to include the California Sea Otter
Refuge as designated by the California Department of Fish and Game.
In response to the public request for an expanded study area the
DEIS/MP included a bouhdary alternative (#5) that encompassed the
area of concern (Figure 3).

NOAA published proposed regulations including a proposed
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Designation Document and an announcement of public hearings (55 FR
31786) and a DEIS/MP for the proposed designation of Monterey Bay
as a National Marine Sanctuary on Augqust 5, 1990.

The public hearings were held on September 12, 1990, at
Monterey City Hall, Monterey; on September 13, 1990, at Veterans
Hall Auditorium, Santa Cruz; and on September 14, at the Community
Seniors Center, Half Moon Bay. All interested persons were invited
to attend.

Copies of the DEIS/Mwaere mailed to all those commenting
during the Scoping period and were made available for review at:
Half Moon Bay City Hall and Half Moon Bay Library, Half Moon Bay,
California; Harrison Memorial Library, Carmel; Castroville Branch
of the Monterey County Library, qastroville: Aptos Library, Aptos;
Santa Cruz City Library, and the California Coastal Commission
Offices, Santa Cruz; Association of Monterey Bay Area Governments,
Monterey: and the Elkhorn Slough National Estuarine Research
Reserve, Watsonville.

The public comment period closed October 3, 1990. A summary
of public comments, both oral and written, received during the
comment period, and NOAA's response to comments, is provided in

Volume II of this FEIS/MP.

VI. Purpose and Need for Designation

A. Natural Resoufces

The proposed Monterey Bay National Marine Sanctuary meets all

of the site identification criteria developed by the Sanctuaries
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and Reserves Division (NOAA, 1983). Located within a broad
transition zone between the Oregonian province to the north and the
Californian province to the south, the Bay is influenced by
relatively cool and fresh waters of the California Current, a
classic eastern boundary current that is part of the large-scale
North Pacific Gyre. The bathymetry, currents and ocean thermal.
structure in the area around Monterey Bay provide favorable
conditions for strong upwelling of nutrient-rich water, which is
often found in the Bay.

Consequently, the nearshore waters and diversity of habitats
ére highly productive and support exceptionally rich and abundant
floral and faunal communities that are very important in central
and northern California. The variety of habitat assemblages is one
of the major determinants of the rich intertidal and subtidal
communitiesvand repfesents the range of habitats to be found in the
Oregonian province. The high density of habitat types and
community assemblages provides an excellent environment for a wide
variety of research projects and educational opportunities.

. While there are submarine canyons elsewhere in the Oregonian
province, the Monterey Submarine Canyon is unique in its size,
configuration, and proximity to shore. This canyon system provides
habitat for pelagic communities and, along with other distinct
bathymetric features, may modify currents and act to enrich local
water through strong seasonal upwelling. The proximity of the
Canyon to the shore also provides a unique opportunity to the

scientific community for deep-sea research.
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Monterey Bay itself is a rare geologic feature, as it is one
of the few large bays along the Pacific coast. TIts exposure to the
open ocean and upwelling sources, combined with the Bay's current
patterns and geometry, greatly enhance biological productivity.
This lends additional importance to the area as a resting and
staging area for migrating birds, and a habitat for an abundant and
highly diverse community of marine organisms.

The area also supports one of the greatest diversities of
marine mammals in the worla. Among these are several endangered
species, including the California gray whale (Eschrichtius
robustus), finback whale (Balaenoptera physalus), humpback whale

(Megaptera novaeangliae), sperm whale (Physeter catodon), and the
threatened California sea otter (Enhydra lutris).

All species of pinnipeds commonly found off the central and
northern California coast are found in the Monterey Bay area. Afo
Nuevo State Reserve and has been cited as the most important
pinniped rookery and resting area in central and northern
California.

The proposed Sanctuary area also encompasses approximately
one-third of the entire Southern sea otter range in California.
However, the majority of otters (females and pups) are found south
of the Monterey Peninsula. The official northern limit to their
distribution is at Pigeon Point.

Monterey Bay playé a major role for avifauna as a staging
habitat during migrations, and as wintering and summer habitat.

Bird species diversity is very high. Birds. are attracted to the
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area due to the nutrient rich waters and resulting food resources,
the protected bay environment, and location along the Pacific
flyway. Breeding populations are generally small and scattered.
The entire world population of the Ashy Storm-Petrel (Qceanodroma
homochroa) (5000-10,000) can be found feeding in the area
immediately above the Monterey canyon from August to November.

The quality and abundance of natural resources has éttracted
people from the earliest prehistoric times to the present and as a
result the area contains significant archeological and
paleontological resources. Numerous shipwrecks are located along
the central coast of California wifh significant, valuable
historical artifacts.

The wide variety and abundance of these natural resources are
of outstanding value to the local, state, regional, national and
international community. While Monterey Bay has thus far enjoyed
the reputation as an internationally renowned scenic area with good
Qater quality, such success can not realistically be expected in

the future without deliberate protection.

B. Present and Potential Uses

The diverse resources of the Monterey Bay area are enjoyed by
the residents of this area as well as the numerous visitors. The
population of Monterey and Santa Cruz counties was 544,000 in 1985
and is projected to increase to 755,000 by 2005. The projected
growth is based in large part on the attractiveness of the area's

natural beauty.



The area also supports several economic activities. The most
important activity directly dependent on the resources is
commercial fishing, which played an important role in the history
of Monterey Bay and continues to be a very important activity vital
to the region's economy.

Related to fisheries are several aquaculture operations within
the Monterey Bay area, which are dependent in large part on a clean
source of ocean waters. Some operations collect organisms directly
from the Bay while others grow and produce their own stocks through
captive breeding.

A unique feature of the Monterey Bay area is éhe combination
of biological and physical characteristics in the area that provide
outstanding opportunities for scientific research on many aspects
of marine ecosystems. The diverse habitats are readily accessible
to researchers. Thirteen research facilities are found in the
entire study area. These institutions have a long history of
research and large databases possessing a considerable amount of
baseline information on the Bay area and its resources. The
Sanctuaries and Reserves Division is already responsible for the
management of the Elkhorn Slough National Estuarine Research
Reserve in cooperation with the State of California, Department of
Fish and Game. The proposed Monterey Bay Sanctuary designation
would provide a uniqué opportunity for the establishment of
¢oordinated coastal zoﬁe management and research effort through the
integration of the facilities and resources and programs of the

Reserve and the Sanctuary. This type of program, emphasizing land-
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sea interactions, could then serve as an innovative model for other
coastal areas of the United States where local land issues and
coastal zone problems have traditionally been separated from
offshore, marine issues in terms of jurisdiction and research
effort.

In addition to tourism and recreational increases, business,
commercial and industrial uses of the area are also increasing.

O0il and gas exploration, development and production in the

central California Planning area of the OCS may be considered in

the future. Bevelopment—in—the—nerthern Bay area-was—eonsidered

The Bay area aiso is a place for dredge and waste disposal.
Two sites off Moss Landing are used for discharging dredge spoils.
Point source pollution from municipal and industrial wastes is
dumped into the waters at variousroutfalls and municipal plans for
additional outfalls and discharges into Monterey bay are being
considered. Non-point agricultural runoff also enters the Bay
primarily from the major agricultural areas of the Salinas and
Pajarﬁ.Valleys.

Making a more indirect use of the area are the commercial
ships that regularly traverse the outer reaches of the area as part
of the route from San Francisco to Los Angeles, with infrequent
vessel traffic to noss'Landing, Sénta Cruz, Princeton or Monterey.
Although this traffic is not yet a major concern, contingency plans

designed to react to oil spills resulting from tanker accidents are
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being formulated and can be coordinated with Sanctuary designation.
So far the variety of human uses has not dramatically altered

or damaged the resources of Monterey Bay. However, many people are

concerned about the potential conflicts and cumulative effects as

the area becomes more heavily populated and visited by increasing

numbers of tourists.

C. Adequacy of Existing Authorities to Manage the Area

Existing programs to protect significant resources within the
Monterey Bay area and to provide recreational and interpretive
opportunities have placed considerable emphasis on the protection
of coastal resources but have not given the same attention to

marine resources. State programs such as Areas of Special

Biological Significance, provide geographically discrete protection

for sensitive habitats and species a;ong much of the mainland
coast. In reality, of course, marine mammals, seabirds, and other
marine flora and fauna depend on habitats and foraging areas far
more extensive then those covered by existing protective
regulations.

Such critical marine areas as the waters around Afio Nuevo
Island and over the Monterey Submarine Canyon receive no special
attention by resource managers. The waters of the Big Sur and San
Mateo coastline receive limited protection but lack a mechanism to
establish research pribrities and coordination and develop
Emergency Response plans for potential accidents such as groundings

and/or oil spills. With current resources of existing programs
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being limited, the coordination of resource protection and
management programs is essential. The Monterey Bay Sanctuary could
provide an important role in such coordination.

Maintaining the status quo and not designating a Marine
Sanctuary in and around Monterey Bay will preserve the existing
level of management and protection and forego the opportunity for
positive management of this rich marine area. In the absence of a
Sanctuary, there will be less ecosystem research, no new education
or public awareness programs directed at users, and no
institutional mechanism for long-term planning and coordination of
agency activities in this particularly valuable geographic area.

Currently, no institution addresses the range of significant
questions concerning the interaction of resources and ﬁses in the
area. While a variety of organizations conduct research, there is
no systematic coordination to ensure that information needs are
addressed in a timely and adequate manner. Even if information
becomes available through research projects, no institution is
charged with applying that information to practical management
issues, such as modification of requlations. Similarly, no agency
attempts to monitor the health, stability and changing conditions
of this valuable marine ecosystem. Resource assessment through
gathering baseline data and continued monitoring of environmental
conditions is essential in order to assess the adequacy of the
protection afforded thése important resources. The status que
alternative would leave the protection of this area to the chance

coordination of the regulatory efforts of a number of agencies and

I-17



Table . ENVIRONMENTAL CONSEQUENCES OF REGULATIONS
BY SANCTUARY BOUNDARY
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Table . Continued.

(C) Predicted Cumulative Impact to Selected Resources from Sanctuary Regulations
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would forego opportunities for affirmative management.

Presently, numerous government agencies are vested with some
regulatory authority over certain activities within the area (See
Appendix C). The regulatory activities are not performed in the
context of a comprehensive management plan, and no organizational
structure exists to coordinate research and requlation. For
example, other than the California Mussel Watch Program, there is
no systematic environmental monitoring program nor is there a
mechanism for applying research findings to the resolution of
management issues. In addition, a major gap exists between the
collection of data required under current NPDES permits and the use
and application of these data to water quality iséues.

These existing authorities provide a considerable degree of
protection for marine resources in general and the coliection of
State Parks, Beaches, Reserves and Refuges do so in particular. 1In
general, however, the statutes described above and the agencies
administering them are each direéted at a single purpose, region or
activity. No entity looks to the welfare of all the living and
non-living resources or the ecosystem of this entire marine area. -
cumulative impacts on the resources, arising from various
activities subject to the jurisdiction of separate agencies, may
escape the attention of any single agency.

Although certain uses of the area db not now seriously
threaten area resourceé or qualities, they could have more
significant impact if and when activity intensities increase. The

various agencies, many of which have different objectives and
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jurisdictions, may not be able to respond to future activities on
the basis of ecosystem issues. There is no existing mechanism to
foster long-term planning, which could mitigate or eliminate
harmful aétivities. Because these waters contain so many valuable
resources, which in turn support so many beneficial uses,.they
require the special acknowledgment and study possible in a Mariné
Sanctuary to ensure that their particular resources and qualities

are protected and managed.

D. Benefits Derived From Sanctuary Status

The preferred alternative would permit the implementation of a
coordinated and comprehensive management scheme resulting in the
most cost-effective protection of Monterey Bay area resources
(Table XX). This alternative would promote resource protection in
four ways: (1) It would bolster the existing regulatory resource
protection regime. (2) It would establish a coordinated research
program to expand knowledge of the Monterey Bay area environment
and resources and thus provide the basis for sound management. (3)
It would include a broad-based education\interpretive program to
improve public understanding of the Monterey Bay area's importance
as the habitat for a unique community of marine organisms. (4) It
would provide a comprehensive management framework to protect this
habitat.

This unique, biolbgically diverse and relatively undeveloped
natural setting is extraordinary, considering its proximity to the

Monterey and San Francisco metropolitan regions. Besides providing
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an ecologically diverse haven for so many significant
concentrations of living resources, the waters also support a
number of socially beneficial human activities. These range from
fishing to commercial shipping, nature observation, education,
scientific research, national defense and law enforcement, and
recreation. To date, such activities have been pursued at low
intensity levels. However, these and other potential human
activities, e.g., o0il and gés development, are clearly capable of
generating conflicts which could harm the resources of this marine
area. Of particular concern are potential damage to species and
habitat degradation or destruction which could irreparably damage
resource quality over the long term.

The proposed boundaries will integrate many important
nearshore and oceanic marine resource zones into one management
regime. These zones include: the entire Monterey Canyon complex,
the‘adjacent continental shelf, the Bay itself and certain highly
productive shoreline and intertidal areas, such as the marine
communities within Pescadero Marsh, Afo Nuevo, Elkhorn Sough,
Carmel Bay, the Big Sur Platform and coastline, Julia Pfeiffer
Burns State Park, and the California Sea Otter Refuge.

Also, five Areas of Special Biological Significance (ASBS)
established by the State of California would be included in this
alternative. One of the United States' largesf marine bird
rookeries is incorporaﬁed, as well as lesser (but in some cases,
recolonizing) pinniped breeding populations. Many species of

migratory waterfowl visit seasonally by virtue of the area's
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position on the Pacific Flyway. Also, gray whales regularly pass
through these waters on their southward and northward migrations.
In addition, the Sanctuary boundaries include the ocean waters
north and west of the Monterey Bay, which are rich foraging and
fishing areas. In addition to unifying the rich habitat areas
listed above in one management and planning unit, the proposed
Sanctuary, through regulations, would create a buffer area between
potentially harmful activities outside the proposed Sanctuary and
especiélly sensitive habitat areas. In short, the marine
ecosystem's diverse resources endowment and rich productivity make
it an area of regional and Nationél significance. The area
deserves long-term protection and enhancement to complement the
protection already provided for some of its resources onshore and
for sections of the extreme nearshore zone.

Marine Sanctuary designation would allow NOAA to: (1) support
research on and monitoring of the resources, (2) enhance public
Aawareness of the value of this area, (3) aid in coordinating
actions by existing authorities, (4) formulate long-range plans and
réspond to currently unforeseen threats which might arise, and (5)
regulate activities which either pose a current risk of causing
significant damage or may have greater impacts as use of the area
increases. Formal acknowledgment of the species and habitat value
of these waters should in itself focus additional attention on the
resources of this area and thus encourage direct special attention
to any future development plans.

The proposed designation will improve resource protection by

I-21



instituting new requlatory measures and by Supplementing present
surveillance and enforcement actions. The overall effect of these
regulations, narrowly focused on specific activities, will be
beneficial. NOAA when promulgating these requlations must work
within the constraints of Title III of the MPRSA. Specifically,
section 304(c) provides that NOAA cannot terminate valid leases,
permits, licenses or rights of subsistence use or of access
existing as of the date of Sanctuary designation but can regulate
the exercise of such authorizations and rights consistent with the
purposes for which the Sanctuary was designated.
| Section 304(a)(4), 16 U.S.C. § 1434(a)(4), of  the MPRSA
provides that as a condition of establishing a National Marine
Sanctuary, the Secretary of Commerce must set forth the terms of
the designation. The terms must include: (a) the geographic area
included within the Sanctuary:; (b) the characteristics of the area
that give it conservation, recreational, ecological, historical,
reséarch, educational or aesthetic value; and (c) the types of
activities that will be subject to regulation in order to protect
those.characteristics. The terms of the designation may be
modified only by the same procedures through which the original
designation was made.

The following eight regulations are proposed governing:
hydrocarbon activities; discharges and deposits (both from within
and outside of Sanctuafy boundaries); overflights; alteration of or

construction on the seabed; historical resources; marine mammals,

turtles and seabirds; and "thrill craft". Two other activities are .
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‘ potentially subject to reqgulations: vessel traffic and fishing.
Table X summarizes the consequences of the Sanctuary regulatory and
those of the Status Quo in comparative form.

These activities are subject to regulation, including
prohibition, to the extent necessary and reasonable to ensure the
protection and management of the conservation, ecological,
recreational, research, educational, historical and esthetic
resources and qualities of the area. The overall effect of these

regulations, narrowly focused on specific activities, will be

beneficial.

VII. Socioeconomic Effects of Designation
. The regulations proposed for the sanctuary are not likely to
result in:
(1) an annual effect on the economy of $100 million or more:;
(2) a major increase in cosfsAor prices for consumers,
individual industries, Federal, state or local government
agencies or geographic regions; or,
(3) significant adverse effects on competition, employment,
| investment, productivity, innovation or on the ability of
United States-based enterprises to compete with foreign-
based enterprises in domestic or export markets.
The net environmental and socioeconomic effects of designating
the Sanctuary and implementing the Sanctuary Management Plan and
requlations are estimated to be positive. While such effects are

. difficult to quantify, the purpose of the Sanctuary in part will be
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to maintain or improve water quality, fisheries, aesthetics and
tourism without causing any adverse effects.

The proposed Sanctuary reqgulations would allow all activities
to be conducted in the proposed Sanctuary other than a relatively
narrow range of prohibited activities. The procedures proposed in
these requlations for applying for National Marine Sanctuary
permits to conduct otherwise prohibited activities, for fequesting
certifications for existing leases, licenses, permits, approvals,
other authorizations or rights authorizing the conduct of a
prohibited activity, and for notifying NOAA of applications for
leases or other authorizations to conduct a prohibited activity
would impose a cost in time and effort on the part of applicants

for such permits or certifications and those subject to the

notification requirements. However, NOAA will keep such costs to a’

absolute minimum by working closely with State and Federal
regulatory and permitting agencies to.avoid any duplication of
effort and will set strict guidelines for reviewing applications in
" as brief a time as possible.

A. Fishing

As there is no Sanctuary regqulation regarding fishing, there
would be no negative effects on this highly productive industry.
The net effect of preserving habitat and water quality by
controlling pollutants and disturbance of the seabed should be very
positive for maintainihg healthy and productive fish stocks.

If threats arise in the future from this activity the

Sanctuary would consult with the Pacific Fisheries Management
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Council (PFMC) to determine an appropriate course of action to
protect Sanctuary resources and qualities. The PFMC would have the
first opportunity to draft any regulations affecting fishing
activities.

B. 0il and Gas

Estimates of revenue foregone by the proposed prohibition of
oil, gas and mineral activities within the Sanctuary boundary is
presented in detail under the socioceconomic donsequences for this
proposed requlation. Balancing the foregone revenue would be
preventing adverse socioeconomic effects by the proposed
prohibition of and oil, gas and mineéral activities. For example,
the proposed prohibition may alleviate or remove matters ranging
from costs to local communities for developing on-shore facilities
to political and legal action resulting from public controversy and
apprehension concerning proposed oil and gas activities.

It is not possible to quantify the positive socioeconomic
effects of prohibiting O0CS o0il and gas activities. The recent NAS
study (1989) on the Adequacy of Environmental Information For Outer
Continental Shelf 0il and Gas Decisions: Florida and California
found that "few data have been collected by MMS or anyone else to
address the social and economic impacts of OCS activities”.

C. Discharge and Deposits

The regulation prohibiting discharges and deposits and
alteration of or construction on the seabed may require permit
holders for such activities to seek other areas of disposal or

apply higher levels of treatment. All measures, terms and
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conditions applied to existing activities will be done in
consultation with the affected party and the appropriate management
agency. The proposed regulations prohibiting discharges within or
beyond the boundaries of the Sanctuary, with certain exceptions,
complements the existing regulatory system established by EPA, the
State Water Resources Control Board and the Regional Water Quality
Control Boards.

The regulation does not prohibit existing sewage outfall
discharges or the disposal of dredge material within the Sanctuary
at existing sites pursuant to permits existing prior to the date of
Sanctuary regulations, provided however, that NOAA may regulate the
exercise of these permits as necessary to achieve the purposes for
which the Sanctuary was designated. 1In addition, holders of
permits, licenses, or other authorizations issued after the
effective date of Sanctuary designation allowing the discharge of
municipal sewage or the deposit of dredged material will be subject
to Sanctuary regulatory prohibitions unless approved by NOAA.

New dredge disposal and designation of new dredge disposal
sites would be prohibited within the Sanctuary. No new dredge
disposal activities are being considered within the preferred
boundary. In addition, new discharge of primary treated sewage
effluent would be prohibited. Within the preferred boundary only
the Cities of Santa Cruz and Watsonville discharge at primaryl
levels. The City of Santa Cruz is 75% complete with an upgrade to
secondary treatment and the City of Watsonville only recently

received a 301H waiver permitting primary discharge thus it would
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have five years to upgrade to secondary treatment levels.

Proposed desalination activities would not be prohibited with
sanctuary designation but rather subject to NOAA certification and
approval of appropriate permits required by other agencies to
ensure that the activity does not injure Sanctuary resources and
qualities.

This regulation may impose additional costs by requiring the
use of more expensive dredge disposal or dumping sites or meﬁhods.
The requlation could also result in additional costs if were
determined that a higher level of treatment or other, more
expensive sewage disposal methods were preferable to disposal in
the Sanctuary. It is difficult to predict accurafely the economic
impact of this reqgulation without analyzing specific proposals.
The application of this regulation to dumping and dredge disposal
adds further protection of the resources to that afforded by the
existing legislation. The requirement of Sanctuary certification
or other approval of permits for municipal, power, industrial and
desalination outfall and dredge disposal will ensure that these
potentially harmful activities receive special consideration from
the Sanctuary viewpoint.

D. Thrill cCraft

Thrill Craft are prohibited in the Sanctuary except within
three designated zones near the Cities of Santa Cruz, Moss Landing
and Monterey. The intent of this prohibition is to minimize
disturbance and potential injury to nearshore and coastal resources

such as sea otters and kelp beds by designating these zones beyond
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the 10 fathom contour. At the same time these zones will minimize
conflicts with other users of the area such as surfers and swimmers
while at the same time provide access to areas traditionally used
by thrill craft operators.

E. Overflights

Overflights below 1000' are prohibited within three zones
located generally around Elkhorn Slough, north of Santa Cruz and
south of Carmel out to three nautical miles. The intent of this
prohibition is to protect sensitive Sanctuary resources, such as
nesting seabirds and mammals at haul out areas from the disturbance
and startle affects of low-flying airéraft. Access to airports by
commercial airlines will not be affected and a local seaplane
charter will still be able to take off and land from its base at
Santa Cruz.

E. Vessel Traffic

There will be no economic effects on vessel traffic as NOAA
has Eonsidered and deferred considering reqgulation of vessel
traffic, that may include, but not be limited to: (1) routing of
all, 6r certain classes of coast-wise vessel traffic outside of the
boundaries of the Sanctuary, (2) prohibiting oil barge traffic
within the Sanctuary; (3) restriction of all large vessels inbound
to and outbound from Monterey Bay to designated port access
route(s); and (4) designation of areas to be avoided or other
internationally recognized measures designed to protect the marine
- environment.

NOAA will consult with USCG as studies continue and data
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becomes available and may propose action in the future for public
review. In addition, NOAA will maintain close communication with
the USCG to evaluéte the need for additional regulations regarding
vessel safety and/or emergency response plans and equipment.

G. Alteration of or Construction on the Seabed

Dredging activities are not extensive within the preferred
alternative's proposed Sanctuary boundaries; nevertheless,
unrestricted alteration of, construction on, or drilling of the
seabed represents a threat to marine resources. Foremost among
these adverse impaqts would be increased turbidity levels,
disruption or displacement of benthic and intertidal communitiés,
and human intrusions near marine bird and marine mammal |
concentrations. The suggested regulatory restriétion will allow
1imitéd and ecologically sound dredging.(particularly along the
mainland and in harbors) at levels fairly certain nét to harm
breeding grounds, haul out areas, and foraging areas.

This regulation will enhance resource protection by reducing
‘the presence and operation of large, and often noisy, dredging
machinery. Thus, boﬁh over the short and long term, human
intrusion upon marine wildlife, along with potentially adverse
impacts on their food supplies, e.g., benthic and pelagic fish
resources, will be minimized. No severe economic impacts upon
commercial firms are expected. Dredging exceptions would allow for
installation of navigation aids, and the maintenance of harbors and
exiéting mariculture operations. Harbors are specifically excluded

from the Sanctuary boundaries and the regulation of projects for
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docks and piers in the nearshore area will remain the
responsibility of the existing regulatory authorities.

Activities regarding the construction and placement of
pipelines would be allowed after approval by NOAA. New sand mining
activities in the surf zone and below mean high tide would be
prohibited. Recent studies have shown that this activitiy is
causing accelaration of natural erosion of the seabed and the
adjacent dune system. The one company that dredges below the surf
zone also mines behind the dunes and would thus be able to continue
its activities beyond the boundaries of the Sanctuary.

The activities exempted from this regulation will be monitored
by the Sanctuary manager, based on information supplied by the COE
and the California Coastal Commission. If the data collected
demonstrate that a greater degree of Sanctuary oversight is

appropriate, amendments to the regulations could be proposed.

VIII. Manageability of the Area

The preferred alternative offers better opportunities for
interpretation and communication due to the availability of the
proposed satellite facilities and immediate staffing. The full-
time attention of the manager would be available for resource
‘protection due to the immediate avéilability of research and
education coordinators.

The management of the proposed Sanctuary would integrate and
utilize all aspects of the program to provide for the preservation

of the special values of this unique marine area. Research and
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education, coordination, long-term planning and necessary
regulations are described in the enclosed Management Plan (MP) .

The MP describes management goals and objectives of the
Sanctuary tailored to the specific resources and uses of the area.
The goals and objectives will provide all Sanctuary users with a
framework for conserving resources and integrating uses compatibie
with the goals of the MP. These management goals are open ended
and therefore allow for alternative planning strategies. Each
objective of the MP represénts a short-term measurable step towards
achieving the management goals.

The Sanctuary manager will promote coordination among all the
authorities concerned with the Sanétuary and will particularly
stress consideration of the special value of the Sanctuary's living
resources in the formulation of policies affecting the area. The
greater understanding of Sanctuary resources and the effects of
human use gained as a result of the research and monitoring will
enable NOAA to provide valuable assistance to othef authorities in
their determinations relating to the level of protection for the
-resources of the Sanctuary.

The management program for the proposed Sanctuary will be
developed and implemented by NOAA and the on-site manager in
conjunction with other state, Federal and local agencies in order
to benefit from existing expertise and personnel and to promote
State and Federal intefagency coordination and cooperation. These
include those of the California Departments of Fish and Game and

Parks and Recreation, the Regional Water Quality Control Boards,
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Department of Boats and Waterways, local municipalities, AMBAG,
National Park Service, Fish and wWildlife Service, the Coast Guard
and National Marine Fisheries Service.

A particularly useful mechanism for coordination would be a
Sanctuary Advisory Committee, including members from Federal, State
and local agencies, as well as commercial and private interests and
the public. The SAC could ensure an exchange of information,
advise the Sanctuary manager on permit applications and
certifications, research p?iorities, amendments to the regqulations,

and other matters.

IX. Consultations

A. Natjonal Environmental Policy Act (NEPA)

This document is both a Final Environmental Impact Statement
(FEIS) and Management Plan (MP) for the proposed Monterey Bay
National Marine Sanctuary. The FEIS has been completed in
accordance with the Council on Environmental Quality's regulations
(40 CFR 1500-1508) for implementing the procedural provisions of
the National Environmental Policy Act of 1969, as amended (42 USC
4321-4347), including Public Scoping Meetings (January, 1989) and
Public Hearings on the DEIS/MP (September, 1990) in the Monterey
Bay area. (The MP is included in accordance with Section 304 of
the MPRSA).

B. Endangered Species Act (ESA)

Pursuant to Section 7 of the ESA, the U.S. Fish and Wildlife

Service of the Department of the Interior, and the National Marine
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. Fisheries Service of the Department of Commerce, were consulted in
the performance of the biological assessment of possible impacts on
threatened or endenqered species that might result from the |
designation of a National Marine Sanctuary at Monterey Bay. The
consultation confirmed that some 18 Endangered (E) and three
Threatened (T) species are known to occur in the area. The species
identified are:

1. california brown pelican....Pelicanus occidentalis calif.

17. Stellar sea liON.cecseescasasasanaeses Eumatopias jubatus#*
18. Southern sea otter.......csesec+.....Enhydra lutris nereis
19. Santa Cruz long-toed salamander..Ambystoma macro. croceum
20. San Francisco garter snake...Thamnophis sirt. tetrataenia
21. Smith's blue butterfly..........Euphilotes enoptes smithi
22. Santa Cruz cypress...................Cugressus abramsiana

E

2. Short-tailed albatross.....s.:+e2........Diomedea albatrus E
3. American peregrine falcon.........Falco peregrinus anatum E
4. California least tern............Sterna antillarum browni E
5. Gray whale..........................gschrlchtlus robustus E
6. Right whale....cecrieeerncccesinncnnns Eubalaena glacialis E
7. Blue whale..........................Balaenoptera musculus E
8. Finwhale......ceeevveeccess ceccecrrasacenas . physalus E
9. Seiwhale.......cee000. e e eteeressanttasaan ...QA borealis E
10. Humpback whale.....................Megaptera novaeangliae E
11. Sperm Whale.....cceeeessencscssssssansss.Physeter catodon E
. 12. Green sea turtle....cceesecveesscesssesasse.Chelonia mydas E
13. Leatherback sea turtle...............0ermochelys coriacea E
14. Pacific Ridley sea turtle...........lLepidochelys olivacea E
15. Loggerhead sea turtle........cc.c.s........Caretta caretta T
16. Guadalupe fur seal....... cesecsaa .Arctocephalus townsendi T
T

T

E

E

E

E

* Listed as threatened for an eight month interim period pursuant
to an emergency rule published April 5, 1990.

Both the FWS and the NMFS responded that Sanctuary designation
was not likely to adversely affect these species and that no formal

consultation pursuant to Section 7 was necessary.

. source Asgessme

.. ' The Marine Protection, Research, and Sanctuaries Act, as
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amended, requires a resource assessment report documenting present
and potential uses of the proposed Sanctuary area, including uses
subject to the primary jurisdiction of the Depértment of the
Interior (DOI). This requirement has been met in consultation with
the DOI and the assessment report is contained in Part II.

D. Federal Consistency Determination

Section 307 of the Coastal Zone Management Act of 1972, as
amended, requires that each Federal agency conducting or supporting
activities directly affecting the coastal zone shall conduct or
support those activities in a manner that is, to the maximum extent
practicable, consistent with approved state management programs.
This requirement has been met through a Federal Consistency

Determination made by NOAA to the California Coastal Commission

that the designation of Monterey Bay as a National Marine Sanctuary °

is consistent, to the maximum extent practicable, with California's
Coastal Management Plan.
E. Fishery Requlations

" Section 303(b) (2) (D) of the Marine Protection, Research, and
Sanctuaries Act, as amended, requires consulation with the Pacific
Fisheries Management Council (PFMC). During consultation NOAA
requested the PFMC to determine if additional fishery regqulations
were necessary with Sanctuary designation in accordance with
Section 304(b) (5). PFMC responded that no additional regulations
were necessary and that management responsibility regarding fishing

activities should remain with existing authorities.
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. Other Federal and State Adencies and the U.S. Condress

The Secretary has consulted with the Committee on Merchant
Marine and Fisheries of the House of Representatives and the
Ccommittee on Commerce, Science, and Transportation of the Senate.
On August 3, 1990, the Designation Prospectus for the Monterey Bay
National Marine Sanctuary was provided to all members of each
committee. The results of these consultations have been
incorporated into the Final Environmental Impact Statement and
Sanctuary Management Plan (FEIS/MP).

The Secretaries of State, Defense, Transportation, and the
Interior, the Administrator of EPA, 'and the heads of other
interested Federal agencies were consulted and their comments were
addressed by the FEIS/MP. Copies of all such written comments are
provided in Volume II of the FEIS/MP.

Appropriate California State_and local government agencies
were consulted and their comments were addressed by the FEIS/MP.
copies of all such written comments are provided in Volume II of
the FEIS/MP.

The comments of all other interested persons were addressed by
the FEIS/MP and copies of all such written comments are provided in

Volume II of the FEIS/MP.
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PART IT: THE SANCTUARY SETTING

I. Section: The Regional Context

A. Sanctuary lLocation

Monterey Bay is located along the central California coast
about 50 miles (80 km) south of San Francisco (Figure 8). It is
California's second largest bay and one of the few major bays along
the entire Pacific Coast of the United States. Perhaps its most
significant feature is also its least obvious: it possesses the
deepest and largest submarine canyon along the west coast of North
America.

The bay is an open embayment approximately 20 nautical miles
(nmi) (37 km) long, north to south, and up to 9 nmi (16 km) wide in
an east-west direction. It is symmetrical in shape with bights in
the extreme northern and southern ends. It covers an area of
approximately 160 nmi? (550 km?) (Breaker and Broenkow, 1959).
Monterey Canyon, equivalent in size fo the Grand Canyon, divides
the bay into two more-or-less equal northern and southern parts.
| The proposed Sanctuary area includes both Monterey Bay itself
and the adjacent coastline to the north and south. Specifically,
it includes a Sanctuary area of approximately 2,200 square nautical
miles and includes the coastal and ocean waters over, and submerged
lands under the entire Monterey Canyon between the northern
boundary of Pescadero Marsh, 2.0 nmi north of Pescadero Point, and
the southern boundar& of Julia Pfeiffer Burns Underwater Park and
Area of Special Biological Significance (ASBS), 2.5 nmi south of

Partington Point, and extending from these sites seaward
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approximatély 18 nmi on a southwesterly heading of 240° and joined - .
by an arc of approximately 46 nmi drawn from Moss Landing over the
entire Monterey Canyon complex out to the abyssal plain at 1,500
fathoms (approximately 3,000 m). The land-side boundary extends to
the mean-high tide level but Moss Landing, Santa Cruz and Monterey
Harbors are all excluded from the Sanctuary boundaries (Figure 3).

The coastline setting varies from sandy beaches and rocky
outcrops to sandstone cliffs and sand bluffs north of Santa Cruz,
to over 25 miles of wind-swept dunes and beaches that fringe part
of the bay, to the rugged rocky cocastal areas of Monterey Peninsula
and Big Sur. The nutrient~-rich waters of the bay support extensive
fish, invertebrate, seabird, and marine mammal populations while
many commercial fisheries provide a significant economic benefit to .
the region and the nation.

B. Regional Access

The Monterey Bay area has been a popular seaside resort since
the late 1800's. To the north is the San Francisco-Oakland
metropolitan area with a population of about five million. Highway
Number 1 parallels the coast throughout the area, making coastal
access possible in many places. North-east Santa Clara and San
Benito counties have rapidly growing urban populations in San Jose,
Morgan Hill, Gilroy and Hollister. North of the Monterey
Peninsula, the shoreline is very accessible because of the large
amount of public ownérShip. South of the peninsula the rugged
nature of the terrain and more private ownership make ocean access

difficult, although many miles of the southern coast are owned and .
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II. Section: Sanctuary Resources

A. Introduction

The unique marine resources of Monterey Bay are attributable
to the area's large submarine canyon and a special set of oceanic
conditions that combine to produce the bay's highly productive
waters. Distinct bathymetry, combined with the area's 6cean
currents and thermal structure, produce strong seasonal upwelling
of nutrient-rich deep water. These highly productive nearshore
waters in turn support diverse floral and faunal populations. The
extensive kelp beds, and the diversity of rock types, sediment
types, and shoreline characteristics combine wiﬁh the nutrient-rich
waters to form several habitat assemblages.

Monterey Bay has the most diverse algal community in North
America. The area supports one of the largest diversities of
marine mammals in the world, including the endangered California
gray whale, finback whale, humpback whale, sperm whale, and
California sea otter. Afo Nuevo, at the northern end of the
proposed Sanctuary area, is the most important pinniped rookery and
resting area in central and northern California. The bay area is
important as a staging habitat for avifauna along the Pacific

Flyway. The waters support extensive and varied fish populations.

B. Environmental Conditions

1. Geologicél Oceanography

The Monterey Bay region is located on the continental margin

within the cCalifornia Coast Ranges province. It is situated on a
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major structural unit of the earth's continental crust called the
Salinian Block. About 20 million years ago, this block was
displaced northward from the southern Sierra-Nevada Mountain Range
on the Pacific tectonic plate by movement along the San Andreas
Fault. Faults in the Monterey Bay area lie primarily within two
major, essentially northwest-southeast-trending fault zones: the
Palo Colorado-San Gregorio and the Monterey Bay fault zones (H. G.
Green, pers. comm., 1989). The Monterey Bay Fault Zone is located
in Monterey Bay between Monterey and Santa Cruz. It forms a |
diffuse zone, 10 to 15 km wide, of short en echelon, northwest-
 trending faults (Green, 1977). The Palo Colorado-San Gregario
fault system is formed by the San Gregario fault which extends from
Point Afio Nuevo to Point Sur where it connects with either the Palo
Colorado fault (Dohrenwend, 1971; Green, 1977) or the San Simeon
fault. Movement in the active sSan Andreas Fault caused the October
17, 1989 Loma Prieta earthquake; the epicenter of the magnitude 7.1
earthquake is located near Santa Cruz.

The most'prominent geological feature of Monterey Bay is the
Monterey Submarine Canyon. The main canyon begins in 18 m of water
about 100 m offshore from Moss Landing. There are two main
branches of the Monterey Canyon: Soquel Canyon to the north and
Carmel Canyon to the south. An additional canyon - Ascension
Canyon - indents thg shelf off of Afio Nuevo. The entire canyon
extends about 45 nmi (82 km) offshore to the foot of the
continental slope at a depth of about 2925 m. At about 1830 m

depth, the height of the canyon walls attain proportions similar to
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that of the Grand Canyon of the Colorado River (Shepard and Dill,
1966) . Today Monterey Canyon is actively being excavated and
exhumed. This activity continues to be tectonically controlled as
fault rupture brought about by plate motion causes earthquakes that
stimulate slumping and turbidity flows within the canyon.

Continued movement along strike-slip faults is also displacing a
segment of the deeper part of the canyon to the north (Green, in
press).

The substrate of the region is variable (Martin and Emery,
1967). The surface sediment types tend to follow the seaflocor
contours (Figure 4).‘ Nearshore the sediments are sand and fine
sand, offshore they are sand and mud. 1In both areas, the sediments
overlie beds of sandstone, siltstone, and conglomerate. From the
mid to late Miocene (approximately 15 million years ago) sediments
were deposited in the Monterey Bay area that over time created the
marine shale that is currently considered to be of primary
‘hydrocarbon potential, specifically in the Afio Nuevo and La Honda
Basins.

The sediments in the canyon vary from sand nearshore to mud in

the deeper areas. Rocky outcrops are found on the walls of the

canyon. About 3.2 million cubic yards of sediment are deposited in-

the bay during the winter and spring months by the San Lorenzo
River, Soquel Creek, Aptos Creek, Pajaro River, and the Salinas
River (Griggs, 1986);

The Monterey Bay area is characterized by a narrow continental

shelf and is surrounded by a variety of coastal types. The San
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Mateo coastline to the north of Monterey Bay consists of long
stretches of sandstone cliffs with intermittent breaks cfeated by
streams that provide sandy beaches and small estuarine habitats.
The cold ocean currents, coastal fog, tectonic upthrust, and
sandstone cliffs provide an ideal environment for the creation of
intricate caves, caverns and underground labyrinths known as
"tafoni". These dramatic and complex erosional features are
especially intricate in the Cretaceous sandstone of the Pigeon
Point formation on the San Mateo Coast.

The northern coastline of Monterey Bay has sand bluffs and
flat-topped terraces of mudstone as well as rocky intertidal areas.
From Soquel Point southward almost to Moss Landing, cliffs fronted

by sandy beaches predominate. Sedimentary rocks, mostly shales,

form the slopes of the Salinas Valley and the flat coastal shelf at -

the north end of the bay (Gordon, 1977).

The rough, boulder-strewn headlands of Point Pinos at the
southern part of the bay are composed of granite. The white dunes
and beaches of Pacific Grove are derived from the weathering of
these granites. Sandy beaches backed by large dunes extend
southward from here to the rocky headland of the Monterey
Peninsula. South of the Monterey Peninsula is the Big Sur
coastline that is world renowned for its steep cliffs and rocky
headlands. 4

2. Meteorology
The North Pacific High Pressure System dominates the region's

large-scale meteorology, and produces northerly winds along the
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entire U.S. west coast during most of the year (Beardsley et al.,
1987). The high migrates northward and intensifies during early
spring, providing the strong upwelling-favorable ccastal winds
characteristic of March through October (Nelson, 1977). The
direction and intensity of coastal winds are also strongly
influenced by local coastline orientation and topography (Zemba and
Friehe, 1987). Large-scale fluctuations in the wind are caused
primarily by atmospheric storm systems that are several hundred
miles in diameter, and have time scales longer than about 2 days
(Halliwell and Allen, 1987)}.

¥n the Monterey Bay area seasons are weakly develcped. The
area has a moderate maritime climate with the general pattern of
wet winters and relatively dry summers. January and February are
usually tﬁe wettest months, while July and August are virtually
without rainfall (Gordon, 1977). The amount of rainfall varies
markedly not only year to year but also on both sides of the bay.
Monterey averages about 15 inches (58 cm) annually; Santa Cruz
~ averages about 28 inches (69 cm).

puring the period of March through October the prevailing
winds are from the northwest (Nelson, 1977). Winter winds are
variable, often from the west or southwest. Winds are strongest in’
May (averaging 14 knots) and weakest between November and January
(averaging 3 knots) (Breaker and Broenkow, 1989). The cool water
of the California current flows south along the coast during March
through October; however, between November and February this

current moves offshore off the continental shelf and slope and is
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replaced with the warmer, northward flowing waters of the Davidson
Current (See below under the Physical Oceanography section for
detail on current movements in the area). The net effect of these
alternating currents is that the Monterey Bay climate is
characterized by both northern temperate and southern sub-tropical
features.

Air temperatures along the shoreline can vary significantly
depending upon protection from the dominant northwest winds and
storms. For example, Afilo Nuevo has a distinct microclimate making
it warmer, and with more sunshine aﬁd fog-free days than coastal
" areas directly to the north or scuth (Weber, 1981). Both annual
and diurnal temperature ranges are small because of the moderating
influence of the ocean.

The central California coast is characterized by a recurrent
fog during spring and summer. Heavy fog predominates in the
morning near the coast with clearing’usually occurring with the
afternoon's warmer temperature. The fog is caused when.the warm
moist air associated with the prevailing westerly winds comes in

contact with the cold upwelled waters along the coast.

3. Physical Oceanography

a. Waves

The height and period of waves in Monterey Bay and the nearby

coastal ocean vary with the seasons and location. Heights are

greatest during winter and lowest in summer (Seymour et al., 1990).

Under the more stable summer conditions, the waves are able to
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build broad, gently-sloping beaches. Winter conditions produce
higher waves that transport sand to the offshore zone and erode
beaches (Gordon, 1977).

The typical significant wave height at Marina is about 75 cm
witi a period of around 7 seconds. Severe waves occurred in the
mid-1980's that inflicted damage to the Monterey Regional Water‘
Pollution Control Agency (MRWPCA) outfall. The bathymetry of the
Bay, particularly with the submarine canyon has the ability to
refract longer period waves, causing a diverging, or lessening of
wave energy near the head of the submarine canyon. However, this
is done at the expense of causing wave energy to converge to the
south and north and may have been the cause of the damage to the
MRWPCA outfall.

The northern Bay is somewhat protected from the most energetic
storms from the northeast. The significant wave height in Sahta»
Cruz Harbor is about 60 cm, which is concentrated as longer periocd
‘swell. Wave periods outside the Bay are similar tao those at
Marina. However, waves at locations away from the coast are
usually larger. Maximum daily significant wave heights in exposed
aféas of the Bay are generally 2-4 m. Heights of about 1 m are
typical off Half Moon Bay, significant wave heights of 2 m and more
occur regularly in the Gulf of the Farallones. Swells of 3-4 m and
greater have been measured at offshore locations at all times of
the year.

Because it is a semi-enclosed basin the surface of Monterey

Bay will also seiche, or fluctuate, at several longer periods (up
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to 36 minutes) that are characteristic of its geometry (Schwing et
al., 1990b). Seiching generally develops following strong winds,
or seismic activity. Given its position relative to several active
fault zones, it is not surprising that tsunamis, or seismic sea
waves, as large as 1.5 m have been observed in the Bay (Lander and
Lockridge, 1989; Schwing et al., 1990b).

b. Water Temperature

Water temperatures in the bay appear to be largely controlled
by the oceanographic conditions off the coast. Surface water
temperatures average 52°F (11°C) to 54°F (12°C) during late fall and
-early summer. No distinct thermocline is present during this
period. Surface temperatures in the summer reach 59°F (15°C) and
higher (Harville, 1971). Infrared satellite images taken during
spring and summer, often show cold upwelled water across the
entrance of Monterey Bay and that sea-surface temperatures in a
narrow nearshore band along the eastern edge of the Bay are much
warmer than elsewhere, reflecting the importance ef locai heating
within the Bay (Breaker and Broenkow, 1989). (See below under
section on Upwelling and Eddies).

More recent data (Tracy, 1990; Farrel at al., 1990) indicete
that warmer, fresher oceanic water moves rapidly into the Bay
during periods of weak or southerlf spring and summer winds.
Thermal gradients, both vertically and horizontally, are greatly
reduced in winter. |

c., Offshore Ocean Currents

The California Current System (CCS) is a part of the great
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clockwise circulation of the North.Pacific Ocean (Dodimead et al.,
1963). At high latitudes water move eastward under the influence
of strong westerly winds. Near the coast of North America the flow
divides into two branches. The smaller component turns northward
into the Gulf of Alaska; the larger component turns south-eastward
to become the California Current.

The California Current transports Subarctic water of
relatively low temperature and salinity, and high dissolved oxygen
and nutrients toward the tropics (Hickey, 1979). As it moves
south, much warmer and saltier Subtropical water, featuring low
oxygen and nutrient’concentrationé, gradually mixes in from the
west. Water temperatures at the surface range between 52°F (11°C)
and 55°F (13°C).

Equatorial Pacific water, which is warmer and saltier, lower
in oxygen and higher in nutrients than surrounding waters, mixes in
at subsurface levels as this current flows north. The California
" Current is also diluted by precipitation and coastal runoff,
primarily from the Columbia River.

The core of the California Current off Point Sur lies about
60~125 miles (100-200 km) from the coast and features maximum .
equatorward velocities of less than 5-10 cm/s (Chelton, 1984). The
offshore portion of southward flow is seen up to 600 miles (1000
km) offshore and extends deeper than 500 m, but the inshore section
of the Current is limited to the upper 200 m over the contihental
slope (Hickey, 1979). Two velocity maxima per year are noted, in

February-March and aqain in July-August (Chelton, 1984).
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The CCS includes two other primary currents off central
California; the California Undercurrent and the Davidson Current
(Figure 5). The northward flowing Undercurrent transports water of
relatively high temperature, salinity and nutrients and low
dissolved oxygen from equatorial regions (Hickey, 1979). The
Undercurrent is trapped along the continental slope, within 45-60
miles (75-100 km) of the coast off foint Sur (Chelton, 1984) at
depths of over 200 m.

Northward flow extends to the surface from October through
February; this portion of the poleward flow is referred to as the
Davidson Current. Once it rises to the surface, it forms a wedge
between the California Current and the coast. Its rate of flow is
less than one knot. Upwelling stops during this period but returns
in March with the return of the California Current. A second,
weaker period of northward surface current is noted in late summer
over the slope off San Francisco and Monterey. These northward
periods of surface flow coincide with the core of thé California
Current moving offshore (Lynn and Simpson, 1987). The Undercurrent
is weakest in spring and early summer. Velocities of up to 14 cm/s
occur near the surface in December.

While this description gives a general view of the large-scale
current patterns off central California, it must be stressed that
this mean flow exhibits considerable interannual variability. Much
larger variations iﬁ'flow and intensity and direction that occur
throughout the year at periods of 10 days and less are superimposed

on seasonal patterns (Chelton et al., 1988). 1In addition,-the

II-16



L

5 a
|SURFACE OCEAN CURRENTS IN THE MONTEREY BAY VICINITY |

SPRING TO LATE SUMMER SURFACE OCEAN CUARENTS
(CAUFORNIA CURRENT, UPWELLING)

“ indieston appronimuic woe of mygor upweiting.

& Divsotton of Row.

"\ LATE SUMNEN TO EARLY FALL OCEAN CURRENTS
(OCEANIC PERIOD)

e # Birsavion ot Now.

LATE FALL THROUGH WINTER OCEAN CURRENTS
(DAVIOBON CURRENT)

R N

Sesed o0 eonsep Neam ¢ Sohwig ofol; NOAANMY S,

.




character of the CCS varies greatly with latitude (Hickey, 1979).
d. Upwelling and Eddies

Jets, eddies and meanders all contribute to water mass mixing,
and make the flow of the CCS extremely complex. Highly transient
coastal jets, or filaments, have typical surface currents of 50
cm/s, and are usually 12-30 miles (20-50 km) wide and 100-200 m
deep (Brink, 1987). Eddies, some as large as 60 miles (100 km) in
diameter, are able to transport seawater transverse to the mean
flow; i.e., normal to the coast (Traganza et al., 1981, Tracy,
1990). Filaments of cold water may be carried more than 100 miles
(160 km) offshore from upwelling centers off Point Sur‘(Breakervand
Mooers, 1986) and Ano Nuevo (Tracy, 1990). These filaments
frequently display a high concentration of plant pigment,
indicating their highly productive nature (Simpson et al., 1986).

Evidence suggest the cool nutrient-rich surface waters found
in Monterey Bay are advected from sources outside the Bay. The
.area near Afio Nuevo has clearly been identified as one source of
this water (Tracy, 1990). Southward flow across the mouth of the
Bay is indicated by sequences of satellite imagery over several

consecutive days (Tracy , 1990), although no accurate estimates of

current speed can be made at this time. As it flows south, some of

this upwelled water makes its way into the Bay. When it is
present, a front observed across the mouth of the Bay may inhibit
exchange between the'Béy and ocean (Breaker and Broenkow 1989;
Tracy 1990).

when northerly winds relax, a warm clockwise-rotating eddy
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moves shoreward, bringing oceanic water into the Bay (Bolin and
Abbott, 1963; Breaker and Broenkow, 1989; Farrell et al., 1990;
Tracy, 1990). Water upwelled off Point Sur may flow northward into
the Bay on occasion.  Satellite imagery also shows upwelling off of
Pillar Point with filaments of cold water extending south towards
Monterey Bay (Figure 65.

This period of upwelling occurs almost continuously between
March and October. There is then a short period of time, after
upwelling stops, where the California Current is still the dominant
current pattern but water conditions change slightly. This so-
called oceanic period is marked by the absence of upwelling and a
warming of the surface water temperature to more than 55°F (13°C).

As the surface waters are moved offshore and replaced by the
cold, nutrient-rich waters from below the resultant upwelling
introduces the nitrates, phosphates, and silicates that are
essential for high phytoplankton production in the surface waters,
which in turn are responsible for the highly productive waters of
Monterey Bay.

Ekman pumping due to local spatial variations in wind stress
(Breaker and Broenkow, 1989) and up-canyon flow (Bigelow and
Leslie, 1930; Breaker and Breaker and Broenkow, 198%) have been
proposed as mechanisms for local upwelling within Monterey Bay, but
there is no hérd evidence to support these theories at this time.
Long-term satellite observations of surface temperature have not
displayed localized upwelling centers inside of the Bay (Tracy,

1990) (Figure 6). Large internal waves of tidal frequency,
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observed near the end of the Canyon (Shea and Broenkow, 1982), may
move deeper waters up onto the shelf in that area.

e. Nearshore coastal currents

In addition to being influenced by the CCS, currents near the
coast are affected by a variety of forces and boundary conditions,
including local winds, upwelling, lateral and vertical mixing,
tides, freshwater inflow, solar heating, bathymetric changes and El
Nifio episodes. Coastal currents are separate from the large-scale
CCS flow and are primarily forced by local winds.

While Monterey Bay is unlikely to be impacted directly by
variations in the CCS, its indirect effects will be felt through
changes in coastal ocean conditions adjacent to the Bay. Coastal
flow is much more transient and variable than that seen in the CcCS,
primarily because atmospheric variations produce a much stronger
and more rapid oéean response in shallow water.

Current meter studies between the Farallones and Monterey Bay
have measured flow predominantly alongshore to the south during the
upwelling season (February-September) due to the prevailing
northerly winds (Strub et al., 1987; Chelton et al., 1988).
‘Typical current speeds are 20-30 cm/s alongshore and 5-10 cm/s
onshore. Ship surveys and satellite imagery off central California
reveal that water clearly travels large distances south during this
time of year (Robson, 1990: Schwing et al., 1990a, Tracy, 1990). A
net northward flow has been observed during the rest of the year
(Strub et al., 1987). However, this seasonal cycle is of very

small amplitude; alongshore velocities of 10-20 cm/s in either
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direction occur throughout the year in response to changes in wind
direction (Chelton et al., 1987).

South of Monterey Bay, currents are typically northward in all
months except March-May, with an offshore surface flow and an
onshore component at depth (Strub et al., 1987; Chelton et al,
1988). Coastal currents adjacent to the Bay not only vary in
direction seasonally, and in response to changes in wind speed and
direction over periods of 10 days and less, but can simultaneously
flow in opposite directions at two nearby locations. Thus the

coastal ocean near Monterey Bay is a zone where currents frequently
| converge from the north and the sough. Currents in the Farallones
as little as 9 miles (15 km) apart display very different cross-

shelf patterns (Noble and Gelfenbaum, 1990). The flow field is

also difficult to predict with any certainty; only about 50% of the "

variations in current can be attributed to the wind (Chelton et
al., 1987; Noble and Gelfenbaum, 1996).

Few direct current measurements have been made within Monterey
éay, and most of those were very near shore (current meters) or of
short duration (drogues). These limited measurements (ESI, 1978;
Ecomar, 1981, cited in Breaker and Broenkow, 1989) indicate
predominantly northward flow in a narrow nearshore band along the
eastern edge of the Bay. The distribution of barnacle larvae is
consistent with this pattern (K. Miller, pers. comn., 1990). The
results of non-concurrént short duration current meter measurements
in the Canyon (Shephard et al.,m 1979 and others, summarized in

Breaker and Broenkow, 1989) are inconclusive. The flow within and
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through the Canyon, and the effects of the Canyon on shelf currents
are unknown at this time.

Most of what is known about flow in the Bay has been inferred
- from indirect evidence such as plankton and nutrient distributions,

and in situ and remote temperature measurements (Broenkow and

Smethie, 1978). Due to the large changes in the Bay's water
structure that may take place over very short time periods (about -
one day during the upwelling season), currents inferred from
shipboard surveys, which frequently take several days to complete,
may not be reliable. On the other hand, flow inferred from
snapshots of remotely sensed data,  with no temppral coverage, may
also be misleading. Due to the presence of large internal waves in
the Bay (Shea and Broenkow, 1982), abrupt bathymetric changes, and
likely importance of friction, estimates of current speed and
direction based on differences in the Bay's ocean structure are
probably not realistic. Even with these caveats, however, certain
_current patterns have been identified, although fhere are known
strong, persistent currents within Monterey Bay.
£. Freshwater input

Freshwater flow from lands adjacent to the study region is low
when compared to freshwater flows to the ocean in Northern
california, Oregon and Washington. However, freshwater flow used
to be higher in the central California area prior to diversion of
water for agricultural and urban use. The Pajaro and Salinas
rivers, which are adjacent to the central portion of the study

area, provide the largest long-term average daily flow into the
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study region and drain the largest basins (Figure XX). The .
northern portion of the study area is almost entirely adjacent to
one watershed. (Only a small portion of the Marin County watershed
is included to the north of the Golden Gate). The southern portion
of the study area is adjacent to one thin coastal watershed
draining the narrow coastal margin of the Big Sur and Los Padres
Forest across Monterey and San Luis Obispo counties. The highest
freshwater yield per unit area flows from the Big Sur River. This
river is located in one of the small, localized, drainage basins
adjacent to the steep coastal terrain of the Big Sur and is |
probably less impacted by reservoirs, irrigation withdrawals, and
municipal withdrawals as it is entirely within a protected forested
area..

All together, USGS monitoring stations estimate' a total of - .
1,228 cubic feet of fresh water enters the study area every second.
(Table X).

4. Water Quality

The water quality in the central California region is known to
be very good (MMS, 1987). The periodic upwelling and extensive,
year-round mixing with the open ocean result in well-buffered,
highly productive and well-oxygenated offshore waters.

Water quality data from the National Status and Trends (NS&T)
Prograh, as well as State Monitoring programs, can be used to
provide information on whether the water quality in the study area
is improving or declining. It may also aid in assessing possible

effects of contaminants on the health of the Monterey Bay .
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LONG-TERM AVERAGE FRESHWATER DISCHARGES INTO STUDY REGION WATERS

STATION NAME COUNTY HYDROLOGIC| | DRAINAGE AREA AT | [LONG-TERMMEAN |  YIELD || PERIOD OF || TWME PERIOD
UNIT CODE STATION DISCHARGE (cfs) | (Mean discharge/ RECORD (# of Years)
are Miles) | | L ctusg. miy |

Salmon Creek at Bodega MARIN 18010111 16 24 1.50 1962-76 15
Pilarcitos Creek at Half Moon Bay SAN MATEO 18050006 27 17 0.63 1966-86 21
San Gregorio Creek at San Gregorio SAN MATEO 18050008 51 4“ 0.86 1970-86 17
Pescadero Creak near Pascadero SAN MATEO 18050006 46 as 0.98 1952.86 53
Butano Creek near Pescadero SAN MATEOQ 18050006 18 22 1.20 1962-75 14
Scott Creekabove Litte Creek near Davenport SBANTA CRUZ 18060001 5 3 1.24 1959-74 18
San Lorenzo River at Santa Cruz SANTA CRUZ 18060001 115 124 1.08 1953-60 8
Soquel Creek at Soquel SANTA CRUZ 18060001 40 46 1.15 195286 35
Pajaro River at Chittenden SANTA GRUZ 16060002 1186 - 164 0.14 1940-86 47
Salinas River near Sprockels MONTEREY 18060005 4156 456 To01t 1930-686 57
Carmel River near Carme! MONTEREY 18060012 246 120 0.49 1962-86 25
Big Sur River near Big Sur MONTEREY 18060006 47 105 223 1950-86 37
Arroyo de la Cruz near San Simeon SAN LUIS OBISPO 18060006 4 54 132 1951-79 29
Toro Creek near Morro Bay SAN LUIS OBISPO 18060006 14 8 0.43 1971-78 8
Arroyo Grandeat Arroyo Grand SAN LUIS OBISPO 18060006 102 20 0.20 1940-86 47

SOURCE:U.S. Geological Survey. Through the Office of Ocean Resources
Conservation and Assessment, National Ocean Service, Rockville, Maryland.




ecosystem. Data on trace metals and organics are available from
three components of the ecosystem from the NS&T data set:
sediments, bivalves and fishes. Mussel contaminant data are of
secondary value relative to sediment data for establishing the
spatial distribution of contamination. However, examination of the
distribution of sites ([nationally] with the highest levels of
contamination has shown that organic contaminants, copper, silver
and lead have a strong affinity with urban areas. No contaminants
are strongly associated with rural areas (NOAA Tech. Memo. NOS OMA
49).

Within the central part of the study area four sites are
sampled: two for sediments, fish and bivalves and two additional
sites for fish and sediments only. In the southern portion‘one
site is used to sample mussels only. A fourth site, also used to
sample mussels only, is located to the north of the study area but
within the Gulf of the Farallones NMS.

Water quality data from the NS&T Program is only available for
the past three years. As such it is too early to confidently
predict the existence of any trends in water quality. However, as
the Monterey Sanctuary becomes operational and additional data is
collected, it is a goal of the Sanctuary to use this data for long-
term management iésues.

Compared to other areas Nationwide the offshore sample sites
used in the Monterey.Bay study area do not have ele;ated levels of
contaminants. However, the estuarine waters of the study area are

closed to shellfishing as a result of high Coliform counts.
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Marine water quality is also monitored by the California Water
Resources Control Board through its State Mussel Watch Program and
the Nationél Pollutant Discharge Elimination System (NPDES)
pursuant to the Clean Water Act, as well as by NOAA's National
Status and Trends Program. The State Mussel Watch program, which
began in 1977, is operated under interagency agreement with the
Water Resources Control Board by the California Department of Fish
and Game, Marine Pollution taboratory, and involves monitoring
toxic pollutant levels in resident and transplanted California
mussels, resident Monterey Bay mussels, and transplanted
freshwater clams at selected stations from coastal, bay, and
estuarine areas. Hayes»and Phillips (1987) report the major trends
in trace metals and synthetic organic substances identified after a
decade of monitoring in this program. There is a total of 81
monitoring stations managed by CDF&G via the Toxic Substance
Monitoring (TSM) Program and the State Mussel Watch (SMW) Program
within the watersheds of the Monterey Bay study area. 39 of these
exceed standard criteria (SWRCB, 1987, TSM Report No. 89-1; and
SWRCB, 1987, SMW Report No. 87-2). Those measured which exceed
"criteria" include cadmium, which is often measured in high
concentrations since most of it comes from natural sources.

In addition, a few specific areas within Monterey Bay have
shown DDT concentrations above detectable levels. The California
Department of Health and Human Services (DHS) is sampling the Bay's
fish population for any toxins including pesticides and the State

Mussel Watch Program is collecting data that show certain non-point
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and point source coastal dischafqes are degrading water quality in
specific areas.

For example, State monitoring results show the following:

1) Resident.California mussels from the Monterey Harbor area
contain higher lead levels than elsewhere in California or
worldwide.

2) Freshwater clams transplanted to the innermost freshwater
drainage (closer to the agriculture areas) that lead to Monterey
Bay contain the highest levels of 26 pesticide and pesticide
degradation products ever measured during the program. Chlordane,
endosulfan, and DDT are some of the substances identified.

3) The highest levels of pesticides (dacthal, endosulfan, and
endrin) ever measured in California mussels were found in mussels
transplanted to the outer, more saline portions of the drainage to
Monterey Bay.

4) High levels of tributyltin (used in anti-fouling paints)
are found in mussels transplanted to semi-enclosed harbors with
extensive boating activity. Low-levels of tributyltin (0.083 ppm,
wet weight) were found in mussels in Elkhorn Slough.

‘The high level of lead found in the mussels of Monterey Harbor
was traced to a slag heap of lead smelting waste which had been
placed on the inner harbor shore as railroad fill. Lead isotopic
analyses were used to identify this slag deposit as the principal
source of the lead (Flégal et al., 1987). Lead (and zinc) may alsq
be leaching into the bay from the wastes associated with the more

than 30 canneries that used to operate along Cannery Row (Loehr and
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Collias, 1983).

Elevated levels of mercury have been found in mussels at
several locations along the California coast, including Afo Nuevo
Island. All sample locations are the site of very large pinniped
and marine bird colonies. The elevated levels of mercury appear tb
be due to natural perturbations of the mercury cycle by higher
organisms with anthropogenic sources being of secondary importance
(Flegal et al., 1981).

Petroleum hydrocarbon concentrations were measured using
Mussel Watch techniques. Resident mussels were shown to have
higher than expected petroleum hydrocérbon body burdens in Carmel
Bay, an area thought to be relatively contaminant free (Martin and
Castle, 1984).

A wide range of pesticides have been entering the drainage to
Monterey Bay from the surrounding agriculture areas for a long
period of fime. Studies other than the Mussel Watch Program have
indicated other adverse effects on the water quality of the bay.
The State Board Toxic Substances Monitoring program and the
Department of Food and Agriculture studied DDT levels in soils and
sediments of the Blanco Drain Area. They concluded that undegraded
DDT from past legal agricultural use remains at significant levels
in soils and becomes available to aquatic life when it is eroded in
to waterways (Hays and Phillips, 1987). Both agencies suggest that
better on-farm soil ﬁahagement practices could reduce the amount of
DDT reaching the bay. DDT and its degradation products were found

in the tissues of all eight species of marine fishes caught and
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analyzed from Monterey Bay (Shaw, 1972).

California Department of Fish and Game also inventory's fish
kills within waters of the state and attempts to correlate the
kills to causes including those due to degraded water quality.
Table X lists fish kills by county for 1985 to 1989 and shows that
many of the kills can be attributed to a combination of both point
and non-point source pollution.

The California Department of Fish and Game in cooperation with
the California Department.of Health Services is conducting an
aquatic toxicology evaluation program in Monterey Bay (Welden,
1988). The main objectives of the program are to determine the
average chemical contaminants found in a range of the most common
commercial and sport-caught fish in the bay and to give a current
risk-assessment of the effects of consuming them. This study was
scheduled to be released in the fall of 1989. Until further
information is available and analfzed the California Regional Water
Quality Control Board (RWQCB), Central Coast Region, has determined
in its Draft Water Quality Control Plan (1989) that it can only

classify Monterey Bay as a Potential Water Quality Limited Segment.
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FISH KILLS BY COUNTY: 1988 THROUGH 1989

COUNTY LOCATION DATE CAUSE COMMON NAME
MARIN FIFTH VALLEY CREEK BELOW VALLEY INN FEB - 85 CHLORINE RIFFLE SCULPIN
MARIN STORM DRAIN OUTLET BEHIND DORTY DRIVE JuL - 86 UNKNOWN STRIPED BASS
MARIN MILL VALLEY CREEK OCT - 88 UNKNOWN TROUT

SCULPIN
MONTEREY CARMEL RIVER - SCARLET WELL JUL - 85 UNKNOWN RAINBOW TROUT
STICKELBACK
, EEL
MONTEREY SALINAS RIVER ONE MILE FROM MOUTH EAST OF AUG - 85 PESTICIDES SUCKER
HIGHWAY 1 BRIDGE CARP
RAINBOW TROUT
MONTEREY ARROYO SECO R AT THORN ROAD FISH LADDER APR - 87 UNKNOWN RAINBOW TROUT
MONTEREY TEMBLADERO SLOUGH SEP - 87 AMMONIA UNSPECIFIED
SAN LUIS OBISPO  SHELL BEACH AT HIGHWAY 101 ALONG BLUFF DEC - 85 PETROLEUM SCULPIN
SAN LUIS OBISPO ATASCADERO LAKE MAY - 86 HIGH TEMPERATURE (LOW RANBOW TROUT
DISSOLVED OXYGEN) CHANNEL CATFISH
SAN LUIS OBISPO AVILA BEACH INTAKE COVE OF DIABLO CANYON APR - 87 FERRIC SULPHATE ROCK PRICKLEBACK
SAN LUIS OBISPO ATASCADERO LAKE APR - 88 COLUMNARIS DESEASE BROWN BULLHEAD
- CARP
BLUE GILL
RAINBOW TROUT
SAN LUIS OBISPO SAN SIMEON CREEK SEP - 88 HIGH TEMPERATURE (LOW RAINBOW TROUT
DISSOLVED OXYGEN) STARRY FLOUNDER
SCULPIN
SAN MATEO SAN PEDRO CREEK FROM TERRA NOVA BLVD JAN - 85 INORGANIC CHEMICALS/ACID  STICKLEBACK
RAINBOW TROUT
SAN MATEO BUTANO CREEK, LOWER END MAY - 86 PESTICIDES/THIODAN, SALMON
. METHYL PARATHION SCULPIN .
SAN MATEO SAN PEDRO CREEK BTWN. N. FORK AND ADOBE BRIDGE JAN - 87 CHLORINE RAINBOW TROUT
SAN MATEOQ SAN PEDRO CREEK CONFLUENCE WITH N. FORK MAR - 87 CHLORINE RAINBOW TROUT
SAN MATEO SAN CARLOS RIVER OCT - 89 INDUSTRIAL SPILL (PAINT) UNSPECIFIED
SANTA CRUZ KELLY LAKE JUL - 87 LOW DISSOLVED OXYGEN SACRAMENTO BLACKFISH
THREADFIN SHAD
SCULPIN
BLUEGILL

SOURCE: NOAA's Fish Kill Inventory Strategic Environmental Assessment Division, Office of Ocean Resources Consarvation and Assessment,

National Ocean Service, Rockville, Maryland, 1989.
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C. Habitats

1. Introduction

The Monterey Bay area.is located in the Oregonian province
subdivision of the Eastern Pacific Boreal Region. This province is
characterized by a rich cold-temperate flora and fauna (Briggs,
1979). The Monterey Bay area, however, is home to a number of warm
water invertebrate species characteristic of the California
province to the south. . This overlap and co-occurrence of warm and
cold water species contributes to the diversity of the living
natural resources in the Monterey Bay area.

Habitats can be characterized by their water depth, distance
from shore, and the type of substrate. The habitats in the
Monterey Bay area are unusual because of the many diverse types
that are found together in a relatively confined area (Figure 8).
The six types of habitats found in the bay area are: 1) submarine

canyon habitat, 2) nearshore sublittoral habitat, 3) rocky

intertidal habitat, 4) sandy beach intertidal habitat, 5) kelp

forest habitat, and 6) estuarine/slough habitat.
2. _Submarine Canyon Habitat

Approximately 676 square nautical miles of canyon exist in the
study area (NOAA Charts 18680 and 18700). This habitat is found
over the canyon beyond the continental shelf in waters over 200 m
deep. The waters of the bay support oceanic species of fish,
birds, and marine mémmals. Upwelling from the canyon supports most
of the primary productivity for the entire bay. The canyon edge

serves as a feeding area for endangered blue and fin whales,
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Pacific white-sided dolphins, northern right whale dolphins,
Risso's dolphins, Dall's porpoise, and possibly the blue shark.
Meso- and bathypelagic fishes include the lanternfish I
(Myctophidae), sablefish, deepsea sole, and Pacific rattail. Fiih,
as well as euphausiid crustaceans (krill) and other organisms, [
compose a "deep scattering layer" that undergoes vertical
migrations to the surface waters. The benthic community of the

canyon is virtually unstudied except for an occasional grab or

trawl taken by Moss Landing Marine Laboratories. Recent video
transects of the canyon down to 400-500 m by the Monterey Bay
Aquarium Research Institute do, however, indicate a considerable

diversity of organisms. Sponges, gorgonians, starfish, brittle é
stars, crincids, and sea urchins appear to be the dominant large;
invertebrates (James Nybakken, pers. comm.,1989).

A team of USGS and NOAA workers using the submersible ALZLEL
discovered numerous bioclogical communities nourished by seepages of
- sulfide and methane-rich fluids from the fan or valley-floor
sediments. These deep-sea communities are significant as they not
only increase our understanding of the fluid-dynamics of large deep
sea sediment fans but also provide basic knowledge of abyssal
communities that include species also found in hot hydrothermal
vents at spreéding centefs (EEZ News, October, 1989).

3. Nearshore Sublittoral Habitat
This habitat ié'féund in the nearshore waters of the

continental shelf in depths from just beyond the surf to 200 m :

depth. The food chain is based on planktonic productivity
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supported by upwelling of nutrient-rich waters from the MontereyI
Canyon. Pelagic organisms found in this habitat include I
phytoplankton and zooplankton, squid and octopus, and most of th%

important commercial fish (salmon, albacore, rockfishes, mackereﬂ,
and anchovy). Marine birds and California sea lions feed
throughout the habitat. Shallow nearshore inhabitants include
Harbor porpoise and Minke whales.

The nearshore benthic habitat is characterized by a soft

bottom composed of unconsolidated sand and mud sediments. This is
the most extensive bottom habitat in Monterey Bay. Two major
groups of invertebrates are found in this habitat: 1) the infauna,
which live buried within the sediment, comprise about 90 percent of
all the bottom-dwelling organisms; and, 2) the epifauna, which live
on or crawl or move over the bottom. Both groups are patchily
distributed throughout the bay. Many benthic organisms have a
pelagic phase in their life histories (Nybakken, 1982).

The subtidal invertebrate fauna of the shallow offshore waters
ére found in a far greater number of species than are the
intertidal fauna. For example, the sandy intertidal habitat has .
only 29 species and/or genera, the subtidal habitat includes more
than 400 species and/or genera. However, less is known about these
subtidal species than is known about the intertidal species (James
Nybakken, pers. comm., 1989).

The dominant inQeftebrate groups in the shallow subtidal
waters are polychaetes, molluscs, and crustaceans. Crustaceans are

dominant in shallow areas; polychaetes are dominant in deeper

II-30



waters.

4. Rocky Intertidal Habitat
This habitat is found on rocky substrate between the lowest
tidal level and the highest tidal level. Organisms living in this
area must be able to withstand periodic desiccation, high
temperature and light, low salinities, and strong wave action

(Nybakken, 1982). Variation in the degree of exposure to these

environmental factors can create marked zonation patterns within
this habitat (Foster et al., 1988). Marine plants are primarilyi
red, brown, and green algae. The invertebrates include mostly
sessile species such as mussels, barnacles, and anemones. Mobile
grazers and predators include crabs, amphipods, littorine snails,
limpets, sea stars, and sea urchins. Tidepool fish include the
striped surfperch, tidepool sculpin, tidepool snailfish, and
cabezon.

Rocky intertidal habitats are probably the most well studied
of all habitats in and adjacent to Monterey Bay. These habitats
are not uniform within the bay, but vary in composition within
short distances. All of the Areas of Special Biological
significance (ASBS) found within the study area have rich :
abundances of invertebrate species. 1In addition, Asilomar Beach%
and Point Sur are well known areas for invertebrates and the
Fitzgerald Marine Reserve has one of the largest intertidal reefs

in california supporting an extremely diverse and abundance array

of invertebrate species.
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5. Sandy Beach Intertidal Habitat
Sandy beaches are the dominant intertidal habitat in Monter
Bay. The environmental conditions that exist in this habitat
between high and low water require almost all organisms to bury {
themselves in the sand. This is a very dynamic habitat with
constantly shifting sands caused by wave action and the longshoreg
transport of sand. The overall productivity of this habitat is

lower than that for rocky intertidal habitats (Nybakken, 1982).

Benthic diatoms are the only marine algae that may be present.
Oakden and Nybakken (1977) found 29 genera or species of animals in
transects taken over the course of a year. Polychaete wornms,

bivalve molluscs, and crustaceans were the predominant ;
|

invertebrates found. Sand dollars and gastropod molluscs are alﬁo
i

found here (Wilson, 1986). The only fish that are common are thaose-

that use sandy beaches for spawning, e.g., the surf smelt.
6. Kelp Forest Habitat

There are approximatély 200 nautical miles of kelp in the
study area. There is continuous stretch of kelp along the coast
from Afio Nuevo to Cambria excluding the area from Santa Cruz to
Mbnteréy where the sandy substrate is unsuitable for kelp holdfast
attachment. North of Afio Nuevo kelp distribution is sparse and
almost non-existent north of Pescadero Point.

Kelp is one of an order of large brown algae. It attaches to
rocky substrate and Qrdws in water depths from about 2 m to 20 md
The floating portions of these plants form dense canopies on the‘

Fal

sea surface. Kelp forests provide critical habitat for encrusting
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animals such as sponges, bryozoans, and tunicates, as well as for
juvenile fish, molluscs such as abalone, algae, and for other
invertebrates. Fish associated with kelp beds include greenling,
lingcod, bocaccio, and many species of surfperches and rockfish.
Gray whales have been reported to feed near kelp forests and to
seek refuge in them from predatory killer whales (Baldridge, 1973%).
Kelp also provides a food resource for fish, and for grazing and

detritus-feeding invertebrates, such as isopods and sea urchins.

Predators, such as sea stars and sea otters, are alsoc active there.

Kelp dgtached and transported during storms provides a source
of food for other local habitats. Sandy beach fauna utilize the
kelp washed up on the beach. Kelp material that sinks may provide
a source of energy for deep water benthic organisms. Fish, !
particularly juvenile rockfish, utilize the habitat provided by
rafts of drifting kelp (Foster and Schiel, 1985).

Sea otters and harbor seals are commonly associated with ke%p
forests in. this area, and otter biology and the effects of sea §
otters on kelp communities have been the subject of numerous i
completed (reviewed in Van Blaricom and Estes, 1988) and continuing
studies. The exact effect that sea otters have on the communi£y§
structure of the Monterey Bay kelp forests remains unclear. Sea |
otters are known to prey on sea urchins. Sea urchins are known |
grazers on kelp. Comparisons of kelp forests with and without sea
otters have shown thét sea otter predation on sea urchins has a i

peneficial effect on the distribution and growth rates of kelp.

Sea otters have been described as "keystone Specigs" which play a
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major role in determining community structure (Estes and Palmisa o,
1974) . However, because other factors also affect kelp

distribution and abundance, this role of sea otters is not totally
accepted (Foster and Schiel, 1985). Kelp does appear to be

increasing in distribution in areas where sea otters live (Reidman,

1986) .

7. Estuaries and_Sloughs

Estuaries providekscme of the most productive habitats in the
world. These habitats are critical not only for the local W
ecosystems in which they appear but also ecosystems elsewhere !
through the species they support (NOAA and FWS, 1991). In the
Monterey Bay area the adjacent estuaries, slough and wetlands not
only provide critical habitat for some stage in the life-cycle of a
number of plants, fish, shellfish and other wildlife but also
provide flood damage protection, protection from storm and wave
damage, water quality improvement through filtering and processing
of agricultural and urban wastes, and recharge of aquifers (NOAAi
and FWS, 1991).

.The dramatic loss of original coastal wetlands (75% in
California) as well as Nationwide emphasizes the value of those |
remaining estuaries for the species that depend upon them for théif
survival. For example, the tidewater goby Eucyclogobius newberrvi
(more common in the_southern portion of the study area), and the
stickleback Gasterosteus aculeatus leiurus (more common in the
northern portion of the study area) and both candidate species for

Federal listing as species of special concern due to their limited
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numbers and distribution, are distributed throughout the estuariwe
and slough habitats of the Monterey Bay area (Cailliet, pers. comm.
1991). i

|

Elkhorn Slough, the largest remaining coastal wetland area betweﬁn

In the center of Monterey Bay and east of Moss Landing is

Morro Bay and San Francisco Bay. The importance of Elkhorn Slough

to the area's ecosystem and the public was recognized when it was

i

designated a National Estuarine Research Reserve in 1981.

Numerous other smallér but also valuable estuaries, sloughs
and wetlands exist throughout the study area, especially at the
mouths of the major rivers that enter the Monterey Bay area, such
as Pescadero and Soquel Creeks, and the San Lorenzo, Pajare,
Salinas, Carmel, Little Sur and Big Sur Rivers. Other smaller
areas of freshwater input to the ocean include, but are not limited
to; Pillar Point marsh, Miramonter Point wetlands, Parisima Creek,
Tunitas Creek, San Gregorio Creek, Pompino Creek, Mill Creek,
Pescadero Marsh, Big Creek, Limekiln Creek, Carpélare Creek, Salmon
Creek, Elkhorn Slough, Laguna Salada Wetland, and San Pedro Creek.

In total these areas where rivers meet the sea provide a rare
and critical series of unique habitats for a wide variety of

species that contribute to the national significance of the

Monterey Bay area.
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D. Biological Resources
1, Introduction
The diversity and abundance of species in the Monterey Bay
area can be attributed in part to the location of the Héy within |

the broad transition zone between the Oregonian Province to the

north and the warm water California Province to the south. Not
only do many northern and southern species coexist in the
transition zone but there are also endemic species which seem to
survive only in the transition. The fossil record suggest that |
this transition zone has existed for many millions of years, and
‘that it has been a likely site of evolution for species that later
became established as characteristic species of either Oregonian or
Californian Provinces.

Thus Monterey Bay supports a wide array of temperate cold-
water species, with occasional influxes of warm-water species.
This species diversity is directly related to the diversity of
habitats described above and the loéation of Monterey Bay within a
broad transition zone providing a complex gradient of changing
environment ih which the relative proportions of species changes
from north to south. All the biological resources within the
Sanctuary will be protected by Sanctuary designation including but
not limited to, plankton, algae, invertebrates, fish, seabirds,
turtles and marine mammals.

Plankton species present in the Monterey Bay area are

primarily characteristic of the cold-water California region, but
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also include a few warm-water species (Holton et al., 1977; Riznyk,
1977; Garrison, 1979). Upwelling from the canyon carries some deep
water species close to shore. |

Diatoms are the primary component of the phytoplankton. The
spring to late summer period of upwelling with its nutrient-richj
waters causes a seasonal variation in the standing stock of i
phytoplankton. The highest primary productivity is associated with
the upwelling period; the lowest duriﬁg late fall through winter '
when the warmer Davidson Current predominates and upwelling ceas;s.
Dinoflagellate blooms occur in the fall in the warmer waters.
Satellite imagery indicates that phytoplankton. concentrations are
frequently higher in the northern regions of th; bay, with low
phytoplankton waters entering the bay from the south around Point
Pinos (Hauschildt, 1985). »

Unlike phytoplankton, which are limited to the euphotic zone
(approximately the upper 100 m), zooplankton occur at all depths
" and are able to migrate vertically.up to several hundred meters.
The phytoplankton are fed upon by a variety of zooplankton such as
ciliates, copepods, euphausiids, and pelagic tunicates.
| Zooplankton are in turn an important food source for fish and
other organisms. Dense concentrations of euphausiids occur in the
surface waters and in deeper layers from 100 to 400 m from April to
November (Barham, 1956; Schoenherr, 1988). These swarms serve as
food for a variety of adult fishes, whales and sea birds (Harvey,
1979; Schoenherr, 1988), and for juvenile fishes which prey on

euphausiid eggs and larvae (NOAA Rockfish Recruitment Cruise
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Reports, 1986-1988). Dense swarms of gelatinous pelagic tunicates
also occur periodically from early spring to mid-fall (Barham,
1956) . 1In fall 1986, aggregations of euphausids, dominated by the
krill Euphausia pacifica, attracted a large number of endangered

blue whales to feed in Monterey Bay (Schoenerr, 1988).

3. Algae

Large marine algae, or seaweeds, are diverse and abundant in
the Monterey Bay area. The extent of this diversity is shown by'
the presence of over 450 of the 669 species of algae described for
California (Abbott and Hollenberg, 1976). The area has tﬁe largest
marine flora of the temperate northern hemisphere, with numerous
endemic species and the only population of one large understory
kelp (Eisenia arborea) between southern California and Canada. It
has been suggested that Monterey Bay may represent a biogeographic
boundary for the distribution of algae; this, however, may be
because the bay area has been studied more intensively than others
(reviewed in Foster et al., 1988).

The seaweeds of the Monterey Bay area are composed of three
main phyla: red algae (Rhodophyta: 69 percent of all species),
brown algae (Phaeophyta: 20 percent), and green algae (Chlorophyta:
10 percent). They occur primarily in areas of rocky substrate and
only rarely in water deeper than 40 m (Abbott and Hollenberqg,
1976). The most extensive algal communities are dominated by
forests of giant kelp (Macrocystis pyrifera) and bull kelp
(Nereocystis leutkeana). Bull kelp rejuvenates itself annually;
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giant kelp is generally perenhial, growing all year.

Kelp beds are continuous from San Simeon in the south of the
study area to Monterey city. Within Monterey Bay from Monterey
City to south of Santa Cruz there are no kelp beds due to the sandy
substrate of the shore. Kelp beds are thick off of Santa Cruz city
and intermittent up to Afio Nuevo. Kelp is rare from Afio Nuevo to
Half Moon Bay, the northern limit of its distribution. The Santa
Cruz County coast between Terrace Point and Point Afo Nuevo has
changed from almost total dominance of giant kelp in 1911 to an
increase - in the number of bull kelp stands (Yellin et al., 1977).
Although sea otters may produce further changes, the primary
factors affecting these kelp forests appear to be storms and
substrate composition (reviewed in Foster and Schiel, 1985).

Table X shows a brief listing of some of the types of algae
associated with the different habitats encompassed by the Sanctuary
study area. In addition to the marine and coastal types of algae
the estuary and slough habitats provide sheltered areas for an
abundant growth of marine algae as well as specifically adapted
vascular plants such as eelgrass and pickleweed that in turn
provide rich micro-habitats for other organisms.

4. TInvertebrates

The Monterey Bay area has one of the most diverse and species-
rich invertebrate faunas of any marine area of similar size in the
entire world (James Nybakken, pers. comm., 1989). This diversity
can be illustrated by the following facts: 1) Of the 33 or so

invertebrate phyla, the only ones that have not been collected in
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Tablg/df

Representative Algae Associated with the Diverse
Habitats of the Monterey Bay Area.

Representative Common
Habitat Algae c;assification ame
Ssubmarine phytoplankton Chaetoceros spp.  diatoms
Canyon phytoplankton Ceratium spp. dinoflagellates
Nearshore No suitable substrate
gsublittoral
sandy phytoplankton | diatoms
Intertidal .
Kelp Kelp Macrocystis pyrifera giant kelp
Beds Kelp eocystis leutkean bull kelp
fucalean algae Cystoseira
Rocky red algae Endocladia spp.
Intertidal brown algae Fucus spp. . rockweed
green algae Ulva spp. sea lettuce
Estuary/ phytoplankton diatoms
SBlough green algae Enteromorpha intenstinalis
red algae Gracilarija lemaneiformis
Flowering Plants Zostera marina eelgrass

Salicornia pickleweed



Monterey Bay are Loricfera and Pogonophora; 2) For some groups
(e.g., shallow water starfish), Monterey Bay may well bé the
richest area in the world; 3) There may be more species of molluscs
in Monterey Bay than in any other locality outside of tropical or
semi-tropical areas (Smith and Gordon, 1948, in J. Nybakken, pers.
comm.). Those researchers listed 725 species of molluscs from the
Monterey Bay alone. For limpets and chitons, the bay region is the
richest and most diverse in the world (David Lindberg, pers. comm.,
1989); 4) Monteréy Bay is a faunal break on the Pacific Coast for
molluscs (Valentine, 1966). The bay is the northern limit of the
range for many southern specigs and the southern limit of the range
for many northern species; 5) Montefey Bay has a'relative abundance
of some species which are uncommon or rare where they occur. This
includes the strange animal named Poeobius, which has been
considered a missing link between the annelids and the sipunculans.
Also, the cnidarian Tetraplatia, which is rare in the world's
oceans, has been taken in abundance in Monterey Bay.

The distribution, species composition, and abundance of the
invertebrate fauna in Monterey Bay are determined by many factors.
The submarine geclogy and the types of rocky substrate or
unconsolidated sediments, thé submarine canyon and associated
upwelling, the offshore currents and circulation patterns, the kelp
forests, and the presence of mammal predators all influence the
niches occupied by ﬁhe'various species (Table X).

The rocky intertidal habitat support the widest array of

invertebrate species (Ricketts et al., 1985; Smith and Carlson,
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Representative Invertebrates Associated with the Diverse

Habitats of the Monterey Bay Area (J. Nybakken, pers.
comm., 1989; Elkhorn Slough NERR, Management Plan).

Representative Common
Habitat Invertebrates Classification Name
submarine hexact@nellid Po;ifera glass sponge
Canyon gorgonians Cnidaria soft coral
euphausiids Euphausia pacifica krill
bivalve Calyptogena. clam
crinoids Echinodermata sea lily
Nearshore polychaetes Aricidea sp. bristle-worms
sublittoral bivalves Macoma sp. burrowing clam
snails l;vella biplicate olive snail
crabs Blepharipoda spiny sand crab
occidentalis
mysids Acanthomysis davisi opossum shrimp
tunicates Doliolum tritonis salps
. 8anady bivalves Tivela stultorum pismo clam
Intertidal crabs Emerita analoga - mole crab
amphipods QOrchestoidea spp. sand hoppers
sea urchins Dendraster sand dollar
excentricus
snails Qlivella olive snail .
columellaris )
Kelp gastropods Haliotidae abalone
Beds bryozoans Membranipora encrusting
bryozoan
tunicates Ascidiacea sea squirt
gastropods Acmaea Sspp. limpet
sea urchins Strongylocentrotus purple sea
purpuratus urchin
gastropods Tegula turban snails
Rocky sea snails Littorina spp. periwvinkles
Intertidal sea stars Asteroidea spp. starfish
barnacles Balanus spp. acorn barnacles
bivalves Mytilus spp. mussels
sea anemones Anthopleura aggregate sea
elegantissima anemone
sea snails Tequla funebralis Black Turban
snail
' s mrggx;g_mmln aper clam
Bstuary/8lough clam 3h§te oand clam
gum_c_a_:g_igm_m&a_llis basket cockle
worms Urechis caupo fat inkeeper worm
mgms_s@_tgnuiﬂ rubber-band worm
Neanthes brandti clam worm “l'
shrimp Callianassa ghost shrimp _
californiensis
snail Aplysia californica sea hare
crabs Hemigrapsus oregonensis mud crab

. shore crab

Pachvgrapsus crassipes



1975; Morris et al., 1980). Particularly rich and diverse areas
within this class of habitat and encompassed by the Sanctuary study
areas include the State designated Areas of Special Biological
significance, as well as Asilomar Beach, the Fitzgerald Marine
Reserve and Point Sur. Characteristic species include periwinkles,
isopods, barnacles, limpets, sea snails, crabs, chitons, mussels,
sea stars, and anemones. Research into the recruitment patterns of
crabs and crab bed locations in northern Monterey Bay gives an
example of how the distribution of a species can be influenced by
local circulation patterns. Temporal tracking of several species
of crabs, including the commercially important Dungeness crab,
indicates that they are not produced locally but are advected into
local waters by the southerly flowing California Current (Monty
Graham, pers. comm., 1989).

Invertebrates found in the sandy beach intertidal habitat are
dominated by numerous species of polychaete worms, crustaceans, and
molluscs. Nearshore benthic invertebrates incluae polychaetes and

other worms: molluscs such as snails and bivalves:; ostracods,
amphipods, isopods, and other crustaceans; and starfish.

Squid, octopus, jellyfish, salps, heteropods, and euphausiids
are some of the macro-invertebrates found in the pelagic
environment. Numerous larval invertebrates are also found there
during their plankﬁonic stages of development.

Invertebrates fduhd in deep water and the canyon include
various species of hexactinellid sponges and gorgonians (soft

corals). Nybakken (pers. comm., 1989) has collected specimens of
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the clam calyptogena, which is the same genus as the giant clans of
the thermal vent areas of the Galapagos.

Estuarine and slough habitats can support widely diverse and
abundant invertebrate species. Historical studies of the Elkhorn
Slough area, showed approximately 371 species of benthic
inve;tebrates (excluding oligochaetes) (Nybakken, 1977). The best
known inhabitants include clams, such as the gaper, white sand and
the basket cockle. In addition worms, shrimp, snails and crabs
actively assist in the process of converting the sloughs rich
organic matter into food and in the process providing larger
organisms such as fish and birds with a plentiful food base.

Invertebrate species harvested by commercial and recreational
fishermen include squid, spot prawn, bungeness crab, abalone, and
pismo clam.

5. Fishes

The diversity and abundance of the fish fauna in the Monterey
Bay area is a significant resource. Generally, the area exhibits
the very rich cold-temperate fish fauna of the Oregonian province
(Briggs, 1979). The same environmental factors that determine the
distribution, abundance, and species composition of the other
living resources of the area also affect the fish comﬁunities. In
addition to the presence of the submarine canyon and the upwelling
of nutrients, kelp beds provide shelter and food for juvenile and
adult fish, while offshore rocky reefs are prime feeding and
spawning areas for many species of fish (Figure XX).

Approximately 345 species of fish are found within the study
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area. The numbers of species most "common" to have been identified

and associated with the various habitats include: (1) canyon and
deep bottom, - 93; (2) Rocky intertidal (tidepools), - 24; (4)
Subtidal (kelp), - 34; (5) Estuaries, Sloughs and Sandy
intertidal - 68; (6) Nearshore sublittoral (soft bottom) - 33; (7)
Epipelagic - 25; and (8) Meso- and Bathypelagic - 69 (Greg
Cailliet, pers. comm. June, 1991).

The diverse habitats of the area each have their own
characteristic assemblage of fish (Table X). Although the fish
fauna of Monterey Bay are relatively well known (Kukowski, 1972;

" Cailliet et al., 1977, in Anderson et al., 1979), fish in the
submarine canyon are characterized by a variety of little known
meso-and bathypelagic species. Because the canyon allows deep-
living species to come close to shore, many uncommon deep-sea
fishes have been taken in Monterey Bay. Anderson et al., (1979)
reports fishes belonging to 41 families were captured in the bay by
Moss lLanding Marine Laboratories of by fishermen. Several of the
species were previously unrecorded in the area, while others were
extremely rare or far beyond their normal range. The persimmon
eelpout (Maynea californica) was once thought to be an extremely
rare species. It has recently been found to be abundant in the
Monterey Canyon in association with its own unique bottom drifting
seaweed habitat (Cailliet and Lea, 1977). A rare, deep-water North
Pacific frostfish (Benthodesmus elongatus pacificus), a species
unknown in California, was caught in Monterey Bay in 1968 (Anderson

and Cailliet, 1975). A rare prowfish (Zaprora silenus) was caught
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Tabli/1< Representative Fishes Associated with the Diverse
Habitats of the Monterey Bay Area (G. Cailliet, pers.

comm.

Habitat

Submarine
Canyon

Nearshore
Sublittoral

Sandy
Intertidal

Kelp Beds

Rocky
Intertidal

‘Estuary/Slough

, 1989).

Common Name

deep-sea sole
sablefish
persimmon eelpout
Pacific hake
spiny dogfish

Pacific sardine
jack mackerel
California halibut
Northern anchovy
bocaccio

white surfperch
topsmelt

starry flounder
speckled sanddab
Pacific sandlance

rockfishes

kelp greenling
painted greenling
lingcod

tidepool snailfish:

tidepool sculpin
monkey-face eel
rockweed gunnel
blackeye goby

tidewater goby
stickleback
Northern anchovy
Pacific herring
topsmelt/jacksmelt
bat ray

leopard shark

Genus/Species

Embassichthys bathybius
Anoplopoma fimbria
Maynea californica

Merluccius productus
Sgualus acanthias

Sardinops caeruleus

urus s etricus
Paralichthys californicus
Engraulis mordax
Sebastes paucispinis

Phanerodon furcatus
Atherinops. affinis
Platichthys stellatus
Citharichthys stigmaeus
Ammodytes hexapterus

Sebastes spp.
Hexagrammos decagrammus
Oxylebius pictus
Ophiodon elongatus

Liparis florae
0ligocottus maculosus
Cebidichthys violaceus
Xererpes fucorum
Coryphopterus nicholsii

Bucyclogobjus newberyyi
Gasterosteus aculeatus lejurus
Engraulis mordax

Clupea pallis



on the north shelf of the submarine canyon in 1973 (Cailliet and
Anderson, 1975). The commercially important sablefish spawns in
the deep waters of the canyon but lives in relatively shallow
waters as juveniles (Cailliet and Osada, 1988).

Fish of the nearshore subtidal habitats exhibit the greatest
diversity. This habitat includes many commercially important fish
such as the pelagic schooling species (northern anchovy, Pacific
herring, jack mackerel, sardine), the large predators (king salmon,
sablefish, sharks), and some demersal species (English and petrale
sole). Many important species of rockfish are found over rocky
reefs. Monterey Bay was the southern extent of spawning for the
king (chinook) salmon, although they do not presently spawn in any
of the Bay's streams.

Sandy intertidal areas are used by small pelagic species
{(grunion and smelt) that use the beaches of the inner bay for
spawning. Other species that forage near sand flats include the
surf perch, striped bass, jack smelt, sand sole, éanddab, and
starry flounder.

Most of the finfish found in shallow rocky reefs are also
common in Kelp beds. The kelp canopy, stipes, and holdfasts
increase the available habitat for pelagic and demersal species and
offer protection to juvenile finfish. Greenling, lingcod, and
numerous species of rockfish are the dominant fishes. The rocky
intertidal habitat is characterized by a rather small and
specialized group of fish adapted for life in tide pools and wash

areas. The most representative species are the monkey-face eel,
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rock eel, dwarf surfperch, juvenile cabezon, sculpins, and blennies
(California Department of Fish and Game, 1979).

Few fishes live year-round in sloughs although some fish such
as the tidewater goby Eucyclogobius newberryi and the stickleback
Gasterosteus aculeatus leiurus depend upon the more brackish upper
reaches of the estuarine habitats. Full time residents such as the
staghorn sculpin and the bay pipefish depend upon the mud, eelgrass
and other microhabitats to feed, reproduce and hide from predators
(Silberstein and Campbell, 1989).

Mid-water swimmers such as the Northern anchovies (Engraulisg
mordax), Pacific herring (Clupea pallis) and topsmelt and jacksmelt
{(Atherinopsis spp.) also use the area for feeding while at the same
time using the microhabitats for protection from predators
(Silberstein and Campbell, 1989).

Large marine predators such as bat rays (Myliobatis
californica) and leopard sharks (Trakis semifasciata) forage
extensively on the benthic fauna of the more saline lower reaches
of the estuaries (Silberstein and Campbell, 1989).

Sardines were the basis for an extensive fishery in the
1930's. Overfishing caused stocks of the Pacific sardine to
decrease until the fishery collapsed.

6. Seabirds

The Monterey Bay area historically has been recognized as a
uniquely important féqion of seabird occurrence (Loomis 1895, 1896;
Beck 1910). Several environmental features are responsible for the

diverse asseﬁblage of birds in the area:
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Place to stopover during both north and south migrations

between southern wintering grounds and northern breeding
sites.

the upwelling of nutrient-rich waters adjacent to the
submarine canyon support highly productive food webs which
provide abundant seabird prey.

plumes of upwelling in the outer shelf regions also act to
concentrate prey near the surface in "fronts" at the plume
edges (Briggs et al., 1983a, 1984, 1987a, b; Briggs and cChu,
1986, 1987).

the availability of food in a bay protected on three sides
allows birds that normally feed far offshore to seek shelter
during storms.

the diversity of habitat types along the shore increases the
variety of bird species which utilize the bay area.

Ninety-four seabird species are known to ocguf in the Monterey
Bay region, of which about thirty species predominate in their
preferred seasons and habitats (Briggs and Chu, 1987). Table X
lists some important seabirds and their seasonal status. Thirteen
species are residént breeders or former breeders within the region.
Common breeding species include Brandt's cormorants, western gulls,
pigeon guillemots, and common murres (Dohl, 1983). The location of
important seabird colonies are shown in Figure X.

'The majority of seabirds occur here as non-breeding
residents/visitors and spring/autumn migrants. The area is
important habitat for visiting autumn and winter populations of
ashy storm-petrels, California brown pelicans, sooty and short-
tailed shear-waters, western grebes, common murres, marbled
murrelets, Cassin's and rhinoceros auklets, surf scoters, and
several species of gulls. Spring-and fall migrant species include
phalaropes, Pacific loons, common and arctic terns, and pomarine
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Table Representative Seabirds and their Seasonal Status in the
v Monterey Bay Area (from Briggs, et al., 1983).

Breeding Species

Double-crested cormorant Forster's tern

Brandt's cormorant Common murre

Pelagic cormorant Pigeon guillemot

Western gull Marbled murrelet (Threatened)
Caspian tern Rhinoceros auklet

Tufted puffin Brown pelican (until 1959)

Snowy Plovers

Winter resident/visitors

Common loon Black scoter

Arctic loon ) Surf scoter

Western grebe Harlequin duck
Red-necked grebe Herring gqull

Laysan albatross Glaucous qull
Northern fulmar Black-legged kittiwake

Spring/autumn migrants

Flesh-footed shearwater Long~tailed jaeger
Mottled petrel South Polar skua
Brant Laughing gqull

Red phalarope Sabine's gqull
Horned puffin Arctic tern
Pomarine jaeger Common tern
Summer/autumn eed esjdents/visitors
Buller's shearwater Black storm~petrel
Black=-footed albatross Royal tern
Pink-footed shearwater Elegant term
Scoty shearwater Xantus' murrelet
Black-vented shearwater Ashy storm-petrel
Rarities

Yellow-billed loon Brown booby
Short-tailed albatross King eider

Cape petrel _ Black tern
Greater shearwater ‘ Thick-billed murre
Least storm-petrel Black skimmer

Red-billed tropicbird Little gull



121 00r

(e]lelelel
QOO0
9000

: D Pescadero Pt.
F.‘. aigeon Pt.

Significant Sea Bird
Popuilations in the Monterey
Bay National Marine
Sanctuary Area

Dg Boundary Alternatives

High Concentrations of
Tubenosses Mar.-Jul,

(32-156/SqKm)

High Concentratons of
Pelicans Aug.-Nov.
(.5-4.2/SqKm) .
High Concentrations of B} Cape San Martin
Jaegers, Gulls and Term
Deoc.-Fob. (16-42.1/5¢Km)

Onshore Colonies

R . ﬂ
Statute Miles

Bocder ntawvdl « 30

Pt Piedras Blancas

o] N B3

.

Alternative 1 Alternative 2 Alternative 3 Altemative 4  Alternative 5  Alternative 6  Altemative 7



and parasitic jaegers. Four species of endangered birds are found
in the area: the short-tailed albatross, the California brown
pelican, the American peregrine falcon, and the California least
tern. One species, the western snowy plover, is a candidate
species for being listed as endangered or threatened by the U.S.
Department of the Interior. The California brown pelican nested at
Point Lobos until 1959 (Baldridge, 1974). The brown pelican now
breeds during the summer in southern waters and migrate into the
area in large numbers in September and October. They currently
roost on Afo Nuevo Island, Elkhorn Slough, and Point Lobos. The
California least tern nested at Moss Landing early in the century.
In 1973, the coast south of San Francisco contained only 20
colonies with a total of fewer than 700 pairs (Udvardy, 1977).
Peregrine falcons feed along the shores of the bay, especially
around Point Lobos and Elkhorn Slough. Five nests have been
identified in Big Sur tRoberson, 1985).

Offshore distributions and concentrations of seabirds show the
importance of the Monterey Bay area marine ecosystem as a habitat
for seabirds (Figure XX and IX). |

There are a total of 94 species of seabirds‘which can be found
in 23 main rookeries and colonies in the Monterey Bay area. Figure
X, taken from Chabot and associates (1990), shows the areas of high
concgntration for significant populations of seabirds in the study
area. It also shows a total of 23 rookeries and colonies within
the study area. Significant populations include pelicans,

tubenoses, jaegers, gulls and terns. The highest concentrations
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are found in the northern portion of the study area.

Ashy storm-petrel populations currently number less than
10,000 birds. About 85% of them breed on the Farallon Islands.
Almost all of them come to Monterey Bay to feed over the submarine
canyon during the summer and fall (Roberson, 1985).

Additional facts about several species further indicate the
importance of the Monterey Bay area to seabirds. The southernmost
relic population of the severely threatened marbled murrelet
occupies several isolated sites in the Santa Cruz Mountains. Afo
Nuevo Island was recently colonized by rhinoceros auklets (their
southernmost confirmed nesting site) and contains the largest
colony of western qulls in the region (Lewis and Tyler, 1987). The
seacliffs of Santa Cruz and Monterey counties support more nesting
pigeon guillemots than the Farallon Islands, which has the largest
single colony in California.

During spring migration, large numbers of shorebirds gather on
the beaches. Common migrant shorebirds include sandpipers,
turnstones, plovers, sanderlings, willets, and godwits. Many of
these species also winter in the area in large numbers. Elkhorn
Slough seasonally harbors over 30,000 shorebirds during migrations
(Stenzel et al., MS). Nearly a fifth of California's breeding
population of snowy plovers nest on the beaches in the area and
this species is especially common in the vicinity of Pescadero
Marsh. 1In addition to being a candidate species for the endangered
or threatened list, the plover is also a Species of Special Concern

in California (Remsen, 1978).
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Sea ducks and geese use the coves along the bay for staging
during spring migration. Afio Nuevo Bay is an important wintering
site for Harlequin.ducks (a species of Special Concern) and brant.

7. Turtles |

Four species of sea turtles are found in the study area. The
Leatherback (Dermochelip coriacea) is the most common followed by
the Green (or Black) turtle (Cheloia myslas agassizi), the
Loggerhead turtle (Caretta caretta) and an occasional Olive Ridley

(Lepidochelip olivaceas). There are no sea turtle nesting areas in

the study area. They are mostly seen during their foraging
‘activities in the summer and early fall. Most appear during the
warmest sea temperatures (above 16 degrees C and most common above
18 degrees C). Many of the turtles distributions seem to be
regulated by the 16 degree C isotherm (Pers. comm., Scott Eckert,
NOAA/NMFS, 1991).
8. Marine Mammals
Twenty-six species of marine mammals have been obsefved in the
Monterey Bay area, including five species of the sub-order
pinnipeds (seals and sea lions), one species from the sub-order
fissipeds (the sea otter), and twenty species of the order
cetaceans (whales and dolphins) (Table X). Representatives of the
order and each sub-orders in the Monterey Bay area are described
further below.
a. Pinnipeds
Figure XX shows the principal pinniped breeding and haulout

. areas and offshore concentrations. There are a total of 9
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Marine mammals found in the Monterey Bay area. Status .
abb;eviations: SR ~ seasonal resident, YR - year-round
resident, ST - seasonal transient (A. Baldridge, pers.

comm., in Heimlich-Boran, 1988)

Common Name Genus/Species Status
PINNIPEDS:

California sea lion Zalophus californianus SR
Steller sea lion+* Eumatopias jubatus SR
Northern elephant seal Mirounga angustirostris SR
Northern fur seal Callorhinus ursinus ST
Guadelope fur seal *=* Arctocephalus townsendj ST
Harbor seal Phoca vitulina YR
FISSIPED:

Southern sea otter * Enhydra lutris YR
CETACEANS:

California gray whale #*#* Eschrictius robustus ST
Blue whale *#* Balaenoptera musculus ST
Fin whale #*=* Balaenoptera physalus ST
Minke whale Balaenoptera acutorostrata SR .
Humpback whale #% Megaptera novaengliae ST .
Pacific right whale #*=* Eubalaena glacialis ST
Sperm whale #** Physeter catadon ST
Pygmy sperm whale Kogia breviceps ST
Baird's beaked whale Berardius bairdi ST
Cuvier's beaked whale Ziphius cavirostris ST
Short-finned pilot whale b jala macrorhynchus ST
Killer whale Qreinus orca ST
False killer whale Pseudorca crassidens ST
Risso's dolphin Grampus griseus SR
Pacific white-sided dolphin enorhynchus_obli ens SR
Northern right whale dolphin ssodelphis bo s _ SR
Dall's porpoise Phocgenoijdes dalli SR
Harbor porpoise Phocoena phocoena SR
Bottlenose dolphin Tursiops truncatus ST
common dolphin Delphinus delphis ST

** Endangered * Threatened
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rookeries/ colonies in the study area. The areas of concentration
and principal rookeries/ colonies here estimated from Figure XX
provided by Chabot and Associates (1991). The highest areas of
concentration are within the southern portion of the study area
(encompassed by boundary alternative 3). Most of the
rookeries/colonies are within the central portion of the study area
({boundary #2).

The five species of pihnipeds considered common in the
Monterey Bay area include California sea lions, Steller sea lions,
Northern elephant seals, Northern fur sea;s, and Pacific harbor
seals. An additional species, the Guadaloupe fur seal, has been
reported from records of sick animals stranded on thg beach. One
juvenile male was found along the shore near Fort Ord in April 1977
(Webber and Roletto, 1987). Afio Nuevo is the most important
pinniped breeding site in the area and is the most important
pinniped rookery and resting area in central and northern
California.

In any season, California sea lions are the most abundant
pinniped in the area (Bonnell et al., 1983). They breed farthgr
south along the coast in the summer, then migrate northward,
reaching their greatest numbers in the Monterey Bay area in autumn.
Sea lions haul out on offshore rocks and islands. The greatest
numbers occur on Afio Nuevo Island, with the fall population
reaching more than 7,000 animals. Both the haul-out sites and the
foraging grounds are essential to the health of the species, Other

popular haul-out sites include the offshore rocks of the outer
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coast between the Monterey Peninsula and Point Sur, and the long
breakwater of Monterey Harbor.

Although Ano Nuevo Island has the largest breeding population
of Steller (northern) sea lions south of Alaska (Loughlin et al.,
1984), the numbers of this species have been declining throughout
their rangé over the last 30-year period. Due to this rapid
decline in the species NOAA published on 5 April, 1990 an emergency
rule listing the Stellar sea lion as threatened to be followed by a
permanent ruling. These sea lions presently breed almost
exclusively on offshore rocks to the northwest of Afic Nuevo Island.
The latest aerial survey (in the summer of 1985) showed the
population to be 1,169 animals, including 328 pups (Bonnell and Le
Boeuf, unpubl. data). The populétion declined to a low during the
1983 ocean temperature anomaly (El Nifio), but recovered to pre-El
Nifio levels in 1984 and 1985. NOAA will be developing a "recovery
plan" for this species with special attention to rookery areas such
as Ano Nuevo.

Northern elephant seals breed in the winter months and then
disperse to feed in pelagic waters throughout the eastern North
Pacific. A portion of the population returns to the colony later .
in the year to undergo an annual molt. Peak abundances occur on
land in the spring when juvenile males and females haulout to molt.
The largest populations are on Afio Nuevo Island and the adjacent
mainland point. The breeding population at these locations
presently numbers about 3,500 animals (Le Boeuf, unpubl. data).

The spring population on land exceeds 4,000 animals. Estimates
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based on population structure indicate that elephant seals of the
Ano Nuevo colony account for about 4% of the entire world
population of this species (M.L. Bonnell, pers. comm., 1989).

Pacific harbor seals are year-round residents in the area.
They haul out at dozens of sites along the coast from Point Sur to
Afio Nuevo. Peak abundance on land is reached in late spring and
early summer when they haul out to breed, give birth to pups, and
molt. More than 1,800 apimals were counted on land in this area
during a survey in 1982. This represents more than 11% of the
entire state population (Bonnell, et al., 1983). A summer of 1986
cenéus counted 1,364 seals on only 38 of the 72 known haul out
sites in the area (Hanon, et al., 1587). Favorite haul out sites
are isolated sandy beaches and rocky reef areas exposed at low
tide. Harbor seals élso use the estuarine habitat of Elkhorn
Slough. A recent census of harbor seals at Elkhorn Slough shows
the mid-august population increasing from 40 in 1986 to 120 in 1990
(Elkhorn Slough NERR, monitoring data, 1990).

Northern fur seals occur in the open waters over the Monterey
canyon in winter and spring. They feed offshore after migrating
from the Pribilof Islands. The greatest density of animals are
found well offshore over the continental slope in waters from 100
to 1,000 fathoms (200 to 2,000 m) depth. Northern fur seals rarely
haul out on land, although they are occasionally seen on Afho Nuevo
Island. They have a declining population presently estimated at
1.2 million animals. This species has been proposed for

designation as a depleted species by the NOAA.
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b. Cetaceans

Of the twenty species of cetaceans seen in the Monterey Bay
area (Table X), about one-third occur with frequency. 8Six of the
whales are listed as endangered species: the blue, fin, humpback,
gray, right, and sperm. Figure XX taken from Chabot and
Associates, (1991), shows the areas of high concentration for grey
wales, porpoises and dolphins. Other cetaceans such as humpback
whales, right whales, minke whales, fin whales, blue whales and
killer whales also seasonally inhabit the waters within the study
area. The highest concentration areas of cetaceans are within the
" southern and central portions of the study area.

Gray whales are seasonal migrants (Figure 13). They travel
close to shore and are the object of most of the whale watching in
the area. They pass through the area twice on their yearly
migration from Alaska to Baja California where they breed and then
return. Reilly (1984) estimated the 1980 population of gray whales
to be 15,000 animals.

Blue whales have significantly increased in numbers within and
adjacent to Monterey Bay. Once considered énly a summer visitor of
limited numbers, blue whales have become a major constituent of the
cetacean fauna from late spring until late autumn or early winter.
Over 40 animals were counted in one day in Monterey Bay in the
summer of 1986 (T. Dohl, pers. comm., 1989). Less than 2,000 blue
whales exist in the eastern north Pacific (Haley, 1987). They
migrate from northern feeding areas to waters off Baja California

and Central America in the fall.
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Minke whales are one of the largest whales that feed close to
shore within Monterey Bay. Up to 12 animals are regularly seen in
the southern bight of the bay and south to Point Sur during summer
(A. Baldridge, pers. comm., in Heimlich-Boran, 1988).

Fin whales have increased in numbers and length of stay in the
area in recent years. This species utilizes the Monterey, Soquel,
and Carmel canyons for feeding. They are found in greatest numbers
at the heads of each of these canyons in depths of 200 m to 2000 m
(T. Dohl, pers. comm. 1989).

Humpback whales are often seen in nearshore waters from 100 m
to 200 m depth. Although still an endangered species, their
numbers have increased dramatically.throughout central California
beginning in the early 1980's. At first limited to the general
area of the Farallon basin, they are now found in coastal waters
from Point Sur to Pillar Point from late-April to mid-December.

The Pacific Right whale is an extremely endangered species.
Fewer than 200 individuals may inhabit the entiré‘North Pacific
(Braham and Rice, 1984). Little is known about this species; its
breeding areas are unknown but presumed to be on their wintering
grounds in warmer waters. No right whales have been seen in .
Monterey Bay, but they were seen in 1986 and 1987 in the waters off
of Half Moon Bay, north of Afioc Nuevo (Scarff, 1987).

‘Sperm whales are occasionally seen offshore at the mouth of
the Mcnterey Canyon;' Pilot whales, false killer whales, and two
species of rare beaked whales have also been sighted.

Killer whales have been seen throughout the bay, occasionally

II-54



attacking gray whales (Baldridge, 1972).

Two species of porpoise are commonly found in the bay: Dall's
porpoise and the harbor porpoise. The harbor porﬁoise is usually
found over sandy bottoms just off the surf in the north central
part of the bay. Dall's porpoise is seen frequently along the edge
of the canyon.

Pacific white-sided dolphins, northern right whale dolphins,
and Risso's dolphins are the most numerous cetaceans in the area.
All three species will 6ften travel together in a school.

Bottlenose dolphins are found in small numbers (12-18) within
the bay seemingly on a year-round basis. Common dolphins are found
all year, sometimes in schools of 400-600 animals. This species is
normally considered a warm water animal and was once thought to
extend north only to Point Conception. Both dolphin species have
increased in numbers in recent years (T. Dohl, pers. comm., 1989).

There are approximately 1,241 individual sea otters within the
study area (Chabot and Associates, 1990). The range of the sea
otters within the study area is approximately 130 square nautical
“miles (Figure XX). Since the southern portion of the study area
includes the California Sea Otter Game Refuge, Boundary
Alternatives 3 and 5 contain the most number of individuals and the
greatést range within the study area.

The California or southern sea otter is a threatened species
that is found throughout the shallow waters of Monterey Bay from

Pismo Beach to Afio Nuevo Island. Sea otters inhabit a narrow zone
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of coastal waters, normally staying within about one mile from
shore. They forage in both rocky and soft-sediment communities as
well as in the kelp understory and canopy. They seldom are found
in open waters deeper than 30 m, preferring instead the kelp beds
which serve as vital resting, foraging, and nursery sites. Otters
are an important part of the marine ecosystem. By foraging on
kelp-eating macroinvertebrates (especially sea urchins) sea otters
can, in many instances, influence the abundance and species
composition of kelp assemblages and animals within nearshore
communities (Riedman, 1987).

The California sea otter population is a remnant of the North
Pacific population that was decimated by the commercial fur trade
in the 18th and 19th centuries. In 1914, this population in
California occupied a few miles of the rocky Point Sur coast and
was estimated to contain about 50 otters. By 1938, when the public
became aware of these remnant otters, the<tota1‘Calitornia
population was between 100-300 animals. Betweén 1938 and 1976 the
population increased at about 5 percent per year. From 1976 until
the early 1980's, the population did not grow at all, mainly
because of the number of otters drowning from entanglement in
fishing nets. Since state legislation restricted the use of
entangling nets, spring population counts may be increasing at
-about 8 percent per year (in Saunders, 1989). However, this
population growth raﬁe'is still much lower than the growth rates of
sea otter populations in the Aleutian Islands. In addition to the

entanglement in fishing nets, other possible factors for the low

II-56



population growth include illegal shooting, white shark attacks,
pathological disorders, contamination from degraded water quality,
starvation, and adverse weather conditions. The most recent census
(1988) indicates a total population of fewer than 1800 animals
(Saunders, 1989). Approximately 31 percent of this population is
currently found in the area from Point Sur north to Afo
Nuevo/Pigeon Point. Figure 14 shows the rate of sea otter range
expansion from 1914 to 1984. An official state-designated Sea
Otter Game Refuge extends from Carmel south to Santa Rosa Creek

near Cambria, encompassing about half the otter's established

range.
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E. Cultural and Historical Resources

Cultural and historical resources are prehistoric and historic
remains comprising a non-renewable resource base that provides
anthropologists and historians with information for reconstruction
of past cultural systems and behaviors (BLM, 1980). Historical and
cultural resources are defined as those areas of the marine
environment possessing historical, cultural, archeoclogical or
paleontological significgnce, including sites, structures,
districts, and objects significantly associated with or
representative of earlier people, cultures, and human activities
and events. Historical and cultural resources in the marine
environment‘may generally be categorized into (a) prehistoric
remains, (b) inundated cities, harbors, and shore installations,
and (c¢) shipwrecks. |

The coastal lands of central California contain numerous
archaeological sites, most of which represent Native American
resources. There are approximately 718 reported and verified
historic sites in the Sanctuary study area and adjacent coastal
zone (ﬁMS, 1990). Recent geologic history has produced a number
of geomorphic changes in the Monterey Bay area as a result of sea
level change, tectonics and changing erosion and sedimentation
rates and as a result there may be many additional undiscovered
inundated historic and aboriginal sites within the proposed
Sanctuary.

The gap in our understanding of the full historical
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significance of these resources presents an exciting and fertile
area for additional research into the history of Monterey Bay.

Archaeological evidence suggests that the earliest human
occupancy of coastal cCalifornia began well over 10,000 years ago
with immigrants who were primarily hunters. About 7,500 years ago
the people became dependent on shoreline resources and seed
gathering (Meighan, 1965, in Gordon, 1977). More recently, the
Monterey Bay area is wighin the former territory of the Costanocan
Indians. The Costanocan economy was a continuation of the
dependence of previous cultures on the shoreline resources. o0ld
habitation sites canrbe located today by kitchen midden deposits
(also called shellmounds) which accumulated in the villages. Many
of these deposits on the coast are found in sand dunes. More than
a dozen shellmounds are located on the dunes at Afio Nuevo Point and
to the further south shellmounds are found above the rocky
shoreline of the Monterey Peninsula.

According to BIM (1979) significant historic sites exist
throughout the study area especially at ﬁrban centers such as San
Francisco, Santa Cruz, Monterey and Carmel. National Register
Historic Sites exist at San Simeon Estate, and at Half Moon Bay.
Piedra Blancas, Fort Point and Point Montara Lights are classified
as Historic Lighthouses; and Point Pinos and Pigeon Point Lights
are classified as both National and California Historic Lighthouse
Sites. Point Sur aﬁd Point Bonita Lights are classified as

California Historic Sites.
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2. Shipwrecks

Offshore cultural and historical resources include sunken
ships and aircraft. An in-house study conducted by the BLM in 1979
to compile and organize available shipwrecks data identified 1,276
vessels of historic interest that were reported lost along the
central and northern coast of California.

Recently on June 24, 1990, a research submersible SEACLIFF
discovered the wreck of the airship MACON and two of its Grumman
Sparrowhawk fighters in approximately 1,500 feet of water off Point
Sur. Much attention and research has been focused on the MACON in
attempts to learn more about the wrgck and determine the
feasibility of raising parts or all of the airsﬁip and its planes.
Within the entire study area there have been identified but
unconfirmed reports of approximately 311 additional shipwrecks
(MMS, 1990).

The California State Lands Commission (SLC) has a computer
inventory of all sites identified within the Sanctuary study area.
The SLC has an agreement with the University of California at
Berkeley to provide further research on these sites and vessels to
détermine their historic significance (Peter Pelkofer, pers. comn.
1990). The SLC in association with the State Historic Preservation
officer nominates appropriate sites and vessels for listing on the
Register. ‘

F. Existing Protected Areas

Within the entire study area there are approximately 36

existing protected areas of coastline and adjacent marine habitat
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that are managed by the State of California Department of Fish and
Game or Parks and Recreation (Table X). In addition to state
areas, the National Park Service manages the Golden Gate National
Recreation Area (at the northern end of the study area) and the
National Forest Service manages the lLos Padres Forest (at the
southern end of the study area).

All of these state protected areas are designated by the State
with the intent to protect significant local resources for either
research, education or aesthetic purposes (Table XX) (Also see
Recreation and Tourist, and‘ﬁésé;rch and Education sections below).
A brief discussion on the types of, and management regime for, the
protected areas follows: .

1. State Refuges and Reserves

Several refuges and reserves for the protection of marine life
have been established in the proposed sanctuary area by the
California Department of Fish and Game. These areas fall into five
‘general categories and relate to the type of resource and it's
specific protection needs; a) ecological reserves, b) game refuges,
c) marine life refuges, d) fish refuges, and e) marine reserves.
The general authority exercised by the Department of Fish and Game
within each category and within specific refuges or reserves in the

study area is as follows:

a. Ecological Reserves (California Fish and Game
Code § 1580 et. seq.)

Of the categories of refuges and reserves administered by the

II-61



Table 7. Units of the California State Park System and Special .

areas managed by CDF&G within the proposed Montere
National Marine Sanctuary study arza. y Bay

(Adapted after Table_from R.E. Felty, Regional Director, Department
of Parkg and Recreation, Personal Communication, February, 1989)
and Pacific Coast Ecological Inventory Maps '(Monterey and San

Francisco), U.S. Fish and Wildlife Service, 1981, and CDF&G, pers.
comm, 1990.

San Mateo County

James V. Fitzgerald State Marine Reserve (SR and ASBS)
Afio Nuevo (SR and ASBS)

Bean Hollow (SB) Pescaderoc (SB)

Santa Cruz County

Big Basin Redwoods (SP) Wilder Ranch (SP)
Natural Bridges (SB) Lighthouse Field (SB)
Twin Lakes (SB) New Brighton (SB)

. Seacliff (SB) : Manresa (SB)

Sunset (SB)

Monterey County

Elkhorn Slough National Estuarine Research Reserve (State/Federal) .
Pacific Grove Marine Gardens Fish Refuge (SF and ASBS) N
Carmel Bay Ecological Reserve (SR and ASBS) :
Point Lobos (SR and ASBS)

Julia Pfeiffer Burns State Underwater Park (SP and ASBS)

John Little (SR) '

Hopkins Marine Life Refuge (SF)

California Sea Otter Game Refuge (SF)

Moss Landing (SB) Salinas River (SB)
Zmudowski (SB) Marina (SB)
Monterey (SB) Asilomer (SB)
Carmel River (SB) Monterey (SHP)
Pfeiffer Big Sur (SP) Point Sur (SHP)
Garrapata (SP) - Andrew Molera (SP)
San Lu s

Salmon Creek (ASBS)
U.C. Landels-Hill Big Creek Natural Reserve (SR)
San Simeon (SB)

SR = State Reserve
SP = State Park
SF = State Refuge
SB = State Beach

SHP = State Historic Park )
ASBS = Area of Special Biological Significance .



Table 12. Restrictions on the recreational taking of
invertebrates in tide pools or other areas between the
high tide mark (California 14 Administrative Code

§29.05).
abalones, chitons, clams --must have written permit from DFG
cockles,crabs, lobsters, to take in State marine life
scallops, sea urchins, and refuges and other special
worms ‘ closures
ghost shrimp --must have written permit from DFG

to take anywhere other than in
State parks, underwater parks,
and national monuments and

seashores
limpets, mussels, sand --must have written permit from DFG
dollars, octopi, shrimp, to take in State marine life
sea urchins, turban snails, refuges, parks, beaches, recrea-
and squid tion areas, underwater parks, and

national monument and seashores.



Department of Fish and Game, ecological reserves provide the most
comprehensive protection. Within these ecological reserves, the
California Department of Fish and Game has the authority to
prohibit any activity which may harm the resources, including:
fishing, collecting, swimming, boating, low-flying aircraft, and
public entry (14 California Administrative Code § 630 (a)).

Genéral regulations provide that "no person shall disturb
geological reserves, formations or archaeological artifacts or take
or disturb any bird or neét, or eggs thereof, or any plant, mammal,
fish, mollusk, crustacean...or any other form of plant or animal
"life in an ecological reserve" (14 California Administrative Code
§630(a)(1)). These prohibited activities may, however, be
permitted by the Department of Fish and Game in particular reserves
or in certain areas of particular concern pursuant to specific
regulations.

For example the Point Lobos Ecological Reserve includes Point
Lobos and adjacent ocean waters. Both Point Lobos and Carmel Bay
are proﬁected due to the fragility of the prevalent rocky
tidepools. The areas are also heavily used by marine mammals  and
birds. Point Lobos is a favored roosting area for the endangered
Brown Pelican (Association of Monterey Bay Area Governments, 1978).

Efforts to protect the resources of Point Lobos reserves,
including 750 acres (300 hectares) of underwater area, have been
initiated by the California Department of Parks and Recreation
(DPR) . Because DPR lacks authority to prohibit fishing, however,

the area was established as an ecological reserve rather than park.
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The reserve is managed primarily by DPR, which maintains a large,
on-site staff, with DFG contributing as needed to enforcement
efforts. All fishing is prohibited within the reserve. Swimming,
boating and other agquatic sports are permitted. Boats;_however,
may be launched and retrieved only in designated areas and may be
anchored only during daylight hours.

For another example the Carmel Bay Ecological Reserve
encompasses ocean waters of Carmel Bay extending approximately .75
sm (1.4 km) from the mean tide line to a line drawn across the bay
from Granite Point to Pescadero Point. The reserve also includes
‘?the Pinnacles, a series of offshore rocks, and surrounding ocean
waters less than 15 fathoms (28.3 meters) in depth. Carmel Bay
marks the beginning of the California Sea Otter Refuge. The Bay is
an important haulout and foraging area for otters and other marine
mammals. The nearshore zone is typical kelp forest habitat, with
the attendant abundance of marine life (Asﬁociation of Monterey
Bay Area Governments, 1978). While the DFG is primarily
responsible for managing the reserve, DPR enforcement personnel
from Point Lobos Ecological Reserve patrol the Bay.

| Sport fishing with hook And line, spear gun, or hand-held
implements is generally permitted within the reserve. No
invertebrates may be taken, however. Swimming, boating, surfing,
skin, and scuba diving are all permitted. Extensive restrictions
apply to the harvesting of kelp. If, at any time, the DFG Director
finds that the harvesting of kelp will tend to destroy or impair

kelp beds, or tend to destroy or impair the supply of food for fish

I1-63



or wildlife, a notice that a particular kelp bed, or part of a bed,
will be closed to the harvesting of kelp for period not to exceed
one year, must be issued. At least 48 hours notice of the
intention to harvest kelp within the reserve must be given the
CDFG's regional manager. An observer of the CDFG may accompany the
harvester. Other regulations apply to the harvesting of kelp on
particular areas of the reserve.

b. Game Refuges (California Fish and Game Code §

10500 et seq.)

It is unlawful in general to take or possess any bird or
mammal or part thereof, in any game refuge [California Fish and
Game Code § 10500). In addition, the use or possession of any
firearm, bow and arrow, or any trap or other contrivance designed
to be or capable.of being used to take birds or mammals is
prohibited within a game refuge (California Fish and Game Code
§10500). The Dep&rtment of Fish and Game has complete authority to
exercise control over all mammals other than marine mammals and
bi:&s in any game refuge, including the authority to issue permits
for their taking (California Fish and Game Code §10502). In
navigable water areas of game refuges, however, general regulations
do not prohibit the taking of birds or mammals.

For example, the California Sea Otter Game Refuge covers
portions of Monterey and San Luis Obispo Counties between the
Carmel River on the north and the Santa Rosa Creek on the south,
which lie west of California Highway No. 1 (California Fish and

Game Code §10840). The refuge excludes coastal waters. It is the
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largest refuge in the state covering 86 nm (160 km) of coastline in
Monterey County and 30 nm (56 km) in San Luis Obispo County
(Association of Monterey Bay Area Governments, 1978). Within its
boundaries are several state parks and reserves, including Point
Lobos Ecological Reserve and the Julia Pfeiffer Burns State Park,
and the entire Big Sur coastline.

The refuge was primarily created to protect the threatened
California Sea Otter, but it also protects important habitat for
numerous marine birds and mammals (Association of Monterey Bay Area
Governments, 1978). 1In addition to the general regulations
described above, it is unlawful to fly any aircraft less than 1000
feet above the refuge. Lawful occupants of private lands located
within the refuge may take otherwise unprotected birds and mammals
on such lands without a permit.

c. Marine Life Refuges [California Fish and Game
Code §10500(f))

It is unlawful in a marine life refuge to take or possess any
invertebrate or specimen of marine plant life. Such refuges are
generally established to promote research activities.

For example, the Hopkins Marine Life Refuge includes ocean
waters extending 1000 feet from the mean high tide line adjacent to
the eastern part of the city of Pacific Grove at the southern end
of Monterey Bay (California Fish and Game Code 516901). Both the
Hopkins and the Pacific Grove Marine Gardens Fish Refuge (see
below) are established principally to protect the richness and

sensitivity of the rocky intertidal ecology. The most important
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feature of both areas is the number of small rocky islands in the .
nearshore area, which provide resting and nesting places for

marine birds and mammals, particularly the California Sea Otter.
Associated with these rocky areas are dense beds of giant kelp
(Association of Monterey Bay Area Governments, 1978). While the

taking of invertebrates and marine plant life specimens is

generally prohibited, officers, employees, students, and licensees

of Stanford University and the University of California are

permitted to do so for scientific purposes without a permit.

d. Fish Refuge [California Fish and Game Code

§10500(c) ]

The taking and possession of fish or amphibia and the use and
possession of any contrivance designed fo be used for catching fish =
are generally prohibited in a fish refuge.

For example, the Pacific Grove Marine Gardens Fish Refuge
includes ocean waters of Monterey Bay to a depth of 60 ft. (18.1 m)
measured from mean low tide adjacent to the €ity of Pacific Grove.
Its western and eastern boundaries correspond to extensions of the
western and eastern corporate limits of the city. The Hopkins
Marine Life Refuge falls within the boundaries of the fish refuge
(California Fish and Game Code § 10801).

For management purposes the refuge is divided into two areas
applying different régﬁlations for the taking of fish in each area.
In the western half of the refuge, abalone and sea urchin may be

taken commercially, excépt that the area may be closed if it is .
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determined that the depletion of these species will endanger the
balance of marine life. Fish, other than mollusks and crustaceans,
may be taken throughout the refuge pursuant to a sport fishing
license. In addition, marine life may be taken for scientific
purposes pursuant to an appropriate permit. Finally, sardines,
mackerel, anchovies, squid, and herring may be taken by net or bait
in both areas of the refuge.

e. Marine Reserves

Marine Reserves are established by the Department of Fish and
Game for a wide variety of purposes and, thus, no general
regulations exist. Rather specific regulations for each reserve
are designed to protect the unique forms of marine life peculiar to
it.

For example the Aflo Nuevo State Reserve consists of mainland
areas on AhRo Nuevo Point, ocean waters stretching 100 ft. (30.4 m)
from the low tide mark adjacent to those areas, and Afo Nuevo
Island. The reserve is managed by'the Stafe Department of Parks
and Recreation, due to the large numbers of visitors it receives.
The entire area of the reserve is owned by the state. The basic
purpose for its establishment is to encourage the reintroduction of
pinniped populations and to protect them from human disturbance.

Regulations prohibit the taking of invertebrates on the
mainland shore between the high tide mark and 100 feet beyond the
low tide mark (14 c&lifornia Administrative Code § 29.05(b) (3)].

In addition, it is unlawful to fly aircraft less than 1,000 feet

above the land and water area of the reserve (California Fish and
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Game Code §10501.5).

Regional Water Quality Control Boards (RWQCBs) are responsible
for integrating Areas of Special Biolog}cal Significance (ASBS)
designations into their area wide basin plans, which outline waste
discharge prohibitions and restrictions. A routine ASBS
reconnaissance survey conducted by the State Water Resources
Control Board (SWRCB) provides RWQCBs with detailed resource
information as well as data on existing or future uses that are apt
to threaten ASBS environmental quality. ASBS surveillance and
monitoring by RWQCBs ensure's compliance with discharge regulations
in the broader context of basin wide enforcement. -Should either an
actual discharge violation or a thréat thereof become apparent, the
regional board is empowered with specific administrative procedures
and remedies to enforce compliance (see California Water Code,
Section 13300).

The following ASBSs have been designated within the study
area:

(1) Afio Nuevo Point and Island: This ASBS includes ocean waters
extending 3 nm (5.6 km) from the mean high tide line on the
mainland coast bounded on the north by a line extending southwest
from the San Mateo-Santa Cruz County line. The ASBS thus covers a
considerably larger area than the Ano Nuevo State Reserve.

(2) Pacific Grove Marine Gardens Fish Refuge and Hopkins Marine
Life Refuge: This ASBS includes ocean waters contained within the
Pacific Grove Marine Gardens Fish Refuge (see above).

(3) carmel Bay: This ASBS includes waters contained within the
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Carmel Bay Ecological Reserve (see above).

(4) Point Lobos Ecological Reserve: This ASBS includes ocean
waters contained within the Point Lobos Ecological Reserve (see
above).

(5) Julia Pfeiffer Burns Underwater Park: This ASBS includes
ocean waters contained within the Julia Pfeiffer Burns Underwater
Park (see below).

(6) Ocean Area Surrounding the Mouth of the Salmon Creek: This
ASBS includes ocean waters extending from the mean high tide line
to the 100-foot isobath or 1000 feet offshore, whichever is greater
between the Monterey-San Luis Obispo County line.and a point
approximately five miles north. This is the only ASBS in the study
area that does not correspond to a state refuge, reserve, or
underwater park. It was established primarily to protect fragile

rocky intertidal and kelp forest habitat.

2. State Historic Parks (California Public Resources

Code §5020.4)

Preservation of representative and unique archaeological,
paleontological, and historical sites in the land and water areas
of the state is the responsibility of the California Historical
Resources Commission. The Commission evaluates and makes
recommendations to the State Historic Preservation Officer on
nominations to the National Register (see Section on Historic
Resources above for nominated sites).

The Commission also recommends state registration of sites as

\
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landmarks and points of interest to the Public Resources Department
which is responsible for maintenance of registered sites
'(California Public Resources Code §5020.4). Registration as a
point of interest is normally accompanied by the placement of
informational signs. Landmarks, along with properties listed on
the National Register and city or county registers or inventories,
become eligible for qualified historic property status for which
special protection may be afforded (California Public Resources
Code §5031). At present, no sites within the study area have been
registered as either landmarks or points of interest.

3. California State Park System and Beaches

The California Department of Parks and Recreation is
responsible for managing State Parks and Beaches for their
recreational and aesthetic value (Table X). However, in order to
protect special marine resources and water-based recreational
values in ocean waters within state jurisdiction and to expand
coastal park units beyond the water's edge, the California
Department of Parks and Recreation has established an Underwater
Parks Progran.

For example, Point Lobos Ecological Reserve, the first
underwater park in the United States, was established in 1960. As
described above, while the DPR manages the reserve, it is operated
under the legal authority of the Fish and Game Code.

Julia Pfeiffer Burns State Park, on the other hand, is both
owned and operated by the DPR. The underwater park contains 2.6 nm

(4.9 km) of coastline and adjacent ocean waters and submerged lands
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between Partington Point and McWay Rock Falls. It is managed in
conjunction with the adjacent land-based park. There are no
regulations on recreational activities. 1Instead, visitation is
controlled by a permit system; and permits are usually only given
to clubs with an experienced diving master. Several other
locations are currently under consideration for designation as
underwater parks. These include expansions of Point Lobos and
Julia Pfeiffer Burns and new parks at Ano Nﬁevo State Reserve,

‘Wilder Ranch State Park and Cannery Row.
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III. Section: Human Activities

A. Fishing
1. Commercial Fishing

The Monterey Bay area has a large and economically important
commercial fishing industry. The major commercial fishing ports
are Princeton, Santa Cruz, Moss Landing and Monterey. Table XX,
derived from California Department of Fish and Game statistics,
shows a summary of the poundage and ex-vessel value (greater than
$20,000) of landings of some of the commercial species at the four
major ports in the study area. In 1987, a total of over 34 million
pounds of fish with an ex-vessel value of almost $15 million was
landed at Moss Landing, Monterey, Santa Cruz and.Princeton.
Salinas processes fish landed primarily at Monterey. The retail
value of the fish to the local economy is worth two to three times
that of the ex-vessel value. The diversity of the commercial
catch is shown by the number of different species or species groups
landed at each port: 89 at Monterey, 69 at Moss Landing, Sé‘at
Santa Cruz, and 71 at Princeton. These statistics also include
shrimp, crab, octopus, squid, eels, lobster, abalone, and sea
urchins.

There are five main types of commercial fisheries in the
Monterey Bay area: 1) a troll (hook-and-line) fishery for salmon
and albacore, 2) a trawl fishery for the various species of
rockfish and flatfish,'3) a gill and trammel net fishery for
california halibut, rockfish, and white croaker, 4) a roundhaul and

lampara net fishery for squid, anchovy, and herring and S) a trap
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Table XX. ‘Summary of vo::nmco and Value (over $20,000 only) of Fisheries Data for the Ports of Santa

Cruz, Moss Landing, and Monterey (Including processing facilities at Salinas),
CDF&G, 1987, and for the Port of Princeton, CDF&G, 1989.

Dungeness Crab _
Abalone
Urchin

Total

Common Santa Cruz Moss Landing Monterey Princeton

Fish Name _ Pounds _ Value — Pounds _ Value _ Pounds _ Value _ Pounds _ Value _

Salmon 193,085 565,070 276,218 | 793,564 236,520 658,754 878,624 2,007,603
Rockiish(aLl) | 56317 [ 32651 [ 3.257.030 [ 1.052.225 [ 2.675.657 | 1.020.657 | 832,704 | 360,010
sworatish | 34558 | 135771 ] 96,120 [ 381664 | ‘262441 [ 1010270 ] |
quid | [ aoses60] 381005 [ 8312730 | sa3ze2 [ [ ]
soleca) | | [ 1717164 ] 541.3¢¢ | 261855 | 105296 | 963,278 | 4¢30.096 |
Tuna 50583 | 39263 J 1195167 | 868427 | 97779 | 69410 | | |
Sablefish | | | 613360 | 182953 | 258867 | 57970 | 350902 | 163,345
__Cal.Halbut | so0769 | 113s2¢ | | | 39Gf2 | 86054 | 19672 | 53582 |
WhiteCroaker | ] | 215161 ] 68004 | 81350 | 20857 | 331265 | 118,420 |
bingeod | | | 171660 | 57856 | 139675 | 52762 | 266,455 ] 121048
Mackorot | .| | [os4e110]) 144603 | ] ]
sandsb | | | 75503 | 24366 J | ] 645762 | 196,691
shar | 14660 [ 21800 1 | | s7531 [ sesor [ [ |
achowy | | (| [i4s3s30f 75077 | 1 |
RockCrab || 1 70083 | 19,087

- [ [ [ [ [ 276374 | 478472
. ! | | | | 127249 ] 511189

tL 1 [ | | | | 725700 ] 222524

Other

101,040 | 101,299 | 508,927 80,047 290,767 | 134,010 [ 223,702 83,863

500,991 | 1,000,238 | 12,182,969 | 4,438,335 | 16,444,484 | 4,383,842 | 5,658,770 | 4,841,930




fishery for dungeness and rock crab. Figures XX and XX show the
location of primary commercial fishing areas and types of gear
utilized.

There are approximately 6 to 15 gill-net boats; 8 trawlers
using a mixture of otter trawls and roller trawls; and one to three
trap boats participating in the commercial fishery off Monterey Bay
(Personal Communication, Marine Resources Division, Monterey Bay
area, CDF&G, March 1990).

2. Mariculture

There are presently eleven mariculture operations within the
area. Silverking Oceanic Farms in Davenport operates a silver and
king salmon hatchery. Up to one million fish may be released to

the océan annually. These fish mature in the ocean with about two

to three percent of them eventually returning to the farms to spawn

where they are harvested for sale. This company is planning to
raise Atlantic salmon in pens for eventual sale.

Pacific Mariculture is involved in research to determine the
feaéibility of culturing abalone for sale to restaurants and
markets. It is now completing research and development at the Long
Marine Laboratory and recently received approval from Santa Cruz
County for production of abalone.

Pacific Mariculture is the only bivalve mollusc hatchery in
California. It produbes oyster and clam seed forbgrow-out to other
growers. |

There are two inactive oyster leases (Danny Burns Shellfish

and Monterey Bay Marine Farm) which are limited in their operations
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because of water quality problems in the Elkhorn Slough growing
waters.

Sea Life Supply raises sea hares (a species of nudibranch or
sea slug) in grow-out pens near the mouth of Elkhorn Slough. They
are used for neurophysiological research.

Until recently, Ocean Genetics, Inc. operated an algae
research farm where a variety of forms of algae were grown for
chemical extracts, such as agar and medicinal materials. Avnew
company, Quantify, Inc., wés recently started and is presently
raising algae using Long Marine lLaboratory water to produce
phycobiliproteins.

Granite Canyon Marine Laboratory of the California Department
of Fish and Game is actively involved in aquaculture research. It
is presently studying the feasibility of abalone aquaculture and
planning some form of marine finfish aquaculture.

Until 1988, Aquaculture Entefprises, Inc. operated a lobster
hatchery and grow-out. Most research involved hybrid development
to maximize growth rates. Some lobsters were sold to market.

Abalone West and Pacific Abalone Farms are each involved in
red abalone research and development.

3. Kelp Harvesting

Kelp is harvested commercially for alginate extraction.
KELCO, a San Diego based company has harvested Macrosystis pyrifera
(Giant kelp) since 1970. KELCO harvests once a year and sometimes
twice depending upon seasonal growing conditions. Almost all of

the harvesting is done with a 4 to 5 miles area between Point Sur
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and Pfeiffer Point. Approximately 5,000 tons of kelp (wet weight)
are harvested a year from the study area compared with
approximately 151,000 tons of kelp (wet weight) harvested in 1990
from all of California, (primarily in southern California). KELCO
uses 3 harvesting vessels, two of 400 wet ton capacity and one of
600 wet ton capacity.

Kelp is also harvested as food for abalone by four small
aquaculture facilities (Foster, pers. comm., 1989). These
companies use small vessels, less than 30 feet, and together

harvest approximately 500 tons/yr.

B. Hydrocarbon and Mineral Activities
1. 0il and Gas

Activities in the Central California Planning area began in
1963 when the first Federal OCS oil and gas lease sale resulted in
the acceptance of bids for 29 tracts in the area off San Francisco.
TwelQe exploratory wells were drilled but no development occurred
and all leases were relinquished in mid-1968.

The Minerals Management Service, within the U.S. Department of
Interior, is authorized to prepare and implement 5-year plans which
identify the federal waters to be opened for offshore oil drilling.
The Monterey Bay Sanctuary study area lies within the central
California planning region (FPigure XX). MMS estimates that the
high case conditional mean estimate of the undiscovered,
economically recoverable oil resource for the entire Central

California Planning area is 530 million barrels and 920 billion
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cubic feet of gas (Cooke and Dellagiarino, in press). Conditional
mean values for oil resource within the proposed Sanctuary study
area is 370 million barrels and 580 cubic feet of gas (MMS Pacific
Regional Office,v1991). (Conditional mean estimates for all
proposed boundary alternatives are provided in Figure X). The
first lease sale scheduled for the Central California region was
Lease Sale #119 which was subsequently canceled in 1990.

The latest draft proposal Comprehensive Program for OCS
Natural Gas and 0il Resource Management considers only studies and
no leasing in the Central California area through 1997. Approval
of this proposal is due in Mid-1992. Future 5-Year Plans may
consider leasing other geographical areas within the central
california planning area that may contain additional hydrocarbon
resources.

The current Federal Lease Sale process, which takes up to two
years, includes public hearings, environmental studies, and
recommendations from the Governor.

President Bush in July, 1990 declared that OCS activities
within the proposed boundaries (Boundary Alternative #2, of
approximately 2,539 square nautical miles) of the Monterey Bay
National Hariné Sanctuary would be permanently prohibited. All
state waters off central California have been designated by the
State as an oil and gas sanctuary (Sections 6871.1 and 6871.2 of
the California Public Resources Code). No oil and gas leasing is
permitted within this three-mile state limit.

The six central California coastal counties (Monterey, Santa
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Cruz, San Mateo, San Francisco, Marin, and Sonoma) are
cooperatively sponsoring a Central Coast Counties OCS Regional
Studies Program to identify and assess thé implications of
potential offshore oil develcpment in the Central Coast area.
2. Sand Mining

Sand for commercial use has been dredged in the bay area for
the last 70 years (Clark and Osborne, 1982). Deposits in the
southern part of the bay, below the high tide line, are presently
being mined by the Monterey Sand Company. This company operates
sand extraction plants in Marina and Sand City. About 150,000
cubic yards of sand have been extracted every year since 1978, from
the surf zone and ocean. The Monterey Sand CbmpanyAhas applied to
the Department of the Army, Army Corps of Engineers, for
authorization to continue its sand extraction activities of 150,000
cubic yards annually for a ten year period.

Lone Star Industries, Inc. operates a facility at Marina which
dredges approximately 200,000 cyds./yr. of san from an inland pond
~“at the rear of the beach which is presumably naturally resupplied
with coarse beach sand during high tides. Prior to 1987, Lone Star
mined between 50,000 and 100,000 cyds./yr. at an additional
facility in Sand City.

C. Vessel Traffic, Harbors and Dredging

a. Commercial Shipping
Almost 9,000 commercial vessels (excluding domestic fishing

craft) entered and exited the San Francisco Bay entrance in 1988
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(Table X). Of these vessels approximately 4,500 vessels, including
foreign flag vessels transit south through the study area to and
from San Francisco. The majority of these southern vessels were
passenger and dry cargo vessels. Just under 25% of the vessels
moving to and from San Francisco to the south, and through the
Sanctuary study area, were tankers of medium size (draft less than
50 feet). 1In contrast tankers approaching and exiting San
Francisco to the north contain a large proportion (approx. 5%) of
large tankers (draft greater than 50 feet).

Most of the commercial shipping along the coast follows
éustomary north-south shipping lahes, Tankers loaded with oil from
Alaska pass along the central coast of California.approximately 85
nautical miles offshore from Point Sur and those bound for the Los
Angeles area turn to the east at a point about 100 nautical miles
southwest of Point Sur and then gradually approach the entrances to
the Santa Barbara Channel (U.S. Coast Guard, 1983). Vessels travel
in approximately a straight line between the end of the Santa
Barbara Channel Traffic Separation Scheme (TSS) and the San
Francisco Bay entrance TSS (Texaco, 1989, in CMC, 1991)-(Piguro
XX). These vessels would therefore travel within 10 to 15 miles of
Point Sur. Approximately 27% of vessel traffic are within 0-5
miles; 36% within 6-10 miles; 17% within 11-15 miles and; 20% over
16 miles off headlands (CMC, 1991).

The U.S. Coast Guard proposed to establish a routing system
that amended the San Francisco Traffic Separation Scheme (TSS) and

the Santa Barbara Channel TSS and linked them with a Shipping
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Safety Fairway (SSF). The proposal is currently on hold as the
U.S. Coast Guard responds to comments on the proposal.

Some commercial shipping vessels enter Monterey Bay. In 1986,
a total of 5 vessels offloaded at either Monterey Harbor or Moss
Landing Harbor (U.S. Army Corps of Engineers, 1986). Until 1982,
tankers delivered oil products to Pacific Gas and Electric's (PG&E)
power generating plant at Moss Landing. The plant burns natural
gas as its primary source and has the capability of burning either
gas or oil. From 1982 to 1989 the plant returned to burning gas
and is now using oil for its fuel source.

PG&E uses a permitted marine terminal for ‘offloading oil from
50,000 DWT tankers. PG&E was denied permission to construct an
offshore marine terminal for off-loading oil from 90,000 DWT
tankers.

0il tanker traffic may increase in the future depending on
whether any OCS lease sales occur in the area and whether it is
aetermined preferable to transport oil by pipeline versus by
tanker. However, maintenance and supply vessels for the offshore
piatforms would cause an increase in small vessel traffic in the

area.

b. Commercial Fishing Vessels

Numerous commercial fishing vessels, including kelp harvesting
boats, use the Monterey Bay area and many are based at one of the
four harbors in the area. (For a discussion on numbers and types

of fishing vessels see above under Fishing).
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C. Research Vessels

The numerous marine research facilities in the area conduct
frequent surveys and experiments from specially equipped research
vessels. Research includes collecting biological samples to

communication with submarines and guidance of Remotely Operated

Vehicles (ROVs). Research vessels may also conduct seismic surveys

of the ocean floor to determine sub-seafloor geologic features.

d. Recreatiohal Boating

Recreational boating in California is popular in the more
sheltered environments of San Francisco Bay and around the Channel
Islands of southern California. However, recreational fishing is
an important use of the central California area and whale-watching
trips are growing in popularity.

Also, an annual speed-boat race for charity occurs across the
mouth of Monterey Bay with boats reaching speeds of over 100 mph.
Charter boats on the way to fishing grounds or nature-viewing areas
can also reach speeds in excess of 25 knots.

2. Harbors
a. Princeton/Pillar Point Harbor

'San Mateo County Harbor District operates the Pillar Point
Harbor in Princeton. It is the base for a large commercial fishing
fleet, particularly salmon fishing vessels from all of California,
as well as numerous small recreational boats. The harkor
facilities include: 369 berths, 60 percent for commercial and 40
- percent for recreational vessels; a fuel dock; a 100 ton ice

facility; and a new 6 lane sport-fishing boat launch. Three
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commercial fish buyers are based in the port. A fishing pier and
Johnson Pier provide recreational land-based fishing opportunities.
Two outer breakwaters built in the 1960s and two more recent inner
breakwaters built in 1984 prbvide excellent protection to the
moored vessels.
b. Santa Cruz Harbor

The City of Santa cfuz established in 1950 a special zone
within the City limits for the harbor district, governed by a board
of commissioners. Berths éxist for 215 commercial fishing vessels
and 759 recreational boats. The recreational use of this harbor is
very high and it is not unusual to have 30 percent use of the slips
during the weekends.

c. Moss landing Harbor

The Moss Landing Harbor was created by Special legislation in
1947 designating the Moss Landing Harbor District a political
subdivision of the State of California (California General Laws
§5118). It consists of the harbor entrance, north and south
harbors and Elkhorn Siough. The northern harbor is wused primarily
by recreational boats with 110 berths available. The southern
harbér is used primarily by commercial vessels (approximately 2/3)
with 488 berths available. The entrance is protected by two
parallel jetties approximately 600 feet apart. Recently there is
a proposal to extend the northern harbor by dredging tidal-mudflats
to the north of existing berths.

d. Monterey Harbor

Monterey Harbor has had a long history of development and
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activity since the late 1700s. It was used by English and Russian
ships that stopped for supplies and trade while on pelt and whéle
0il expeditions. It is owned and operated by the City of Monterey
and has two wharves and tweo boat launch ramps. Commercial
fishermen use 175 of the 425 available berths at the marina. An
additional 150 moorings are available in open water between the
breakwater and the two wharves.

3. Dredging

Periodic dredging of sediments is required at Santa Cruz, Moss
Landing and Monterey harbors to provide access to boaters as well
as for safety concerns. The boat harbor of Santa Cruz is dredged
annually removing 100,000 to 130,000 cubic yards of sand. Moss
Landing harbor requires dredging every two to three years and about
50,000 cubic yards of material are removed a year. ﬁonterey harbor
only requires minor maihtenance with removal of approximately 2,000
cubic yards of material (primarily sand) each year.

Princeton Harbor does not yet conduct'any dredging operations
but may need to do so in the future.

The entrance way to the Golden Gate within the northern
portion of the study area also requires dredging to maintain the
ship channel in and out of San Francisco Bay at a project depth of
55 feet.

4. Dredge Disposal

Most dredge material fromAMonterey and Santa Cruz dredging is

composed of clean sand and is currently used for beach nourishment

by being pumped directly to beaches east and south of the harbors.
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Two offshore sites are presently being used for dredged
material disposal from Moss Landing harbor (Figure xx). Disposal
of dredged material has occurred intermittently off the end of
Sandholdt Pier at Moss Landing about 400 feet from shore since 1947
(Disposal Site SF-12). When dredge spoils do not meet disposal
criteria for beach nourishment, they must be taken by barge to a
deep water disposal site near the head of the submarine canyon
(Disposal Site SF-14) or to an appropriate land-based disposal
site.

A Long-Term Management Study (LTMS) is underway by the EPA and
Corps of Engineers to determine a location for the disposal of 400
million cubic yards of dredge material from San Francisco Bay and
its entrance channel over a fifty year period. One of the five
sites undér consideration is currently used for the disposal of
approximately one million cyds./yr. of sand that is dredged from
the entrance channel and disposed of at a site approximately two

nmi. due south (Pigure XX).

D. Discharges, Deposits and Non-Dredge Material Dump Sites

1. Point Source Discharges

Appendix D provides a detailed breakdown of magnitude and
effluent composition of point-source discharges by facility
directly into the ocean and in adjacent watersheds.

There are eight municipal and two industrial sources of
discharges which empty directly into the ocean of the Monterey Bay'

area study area (Figure XX): Within the preferred boundary
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alternative #2, there are four municipal dischargers: 1) Santa Cruz .
Wastewater Treatment Facility:; 2) Watsonville Wastewater Treatment
Facility; 3) the Monterey Regional Water Pollution Control Agency
(MRWPCA) consisting of the cities of Castroville, Monterey,
salinas, Seaside and Fort Ord (and Marina by 1992) and the 4)
Carmel Sanitary District at Pacific Grove. The two industrial
dischargers within the preferred boundary are the 1) Pacific Gas
and Electric power plant at Moss Landing, and 2) the National
Refractories plant at Moss Landing. |

Point source wastewater treatment plants and industrial
discharges are major sources of pollutants in the northern and
central areas (Figure XX). The PG&E plant discharges the vast
majority of the total wastewater into the central area although the .
magnitude of pollutants associated with this discharge is small.

The Carmel Sanitary District, and the Monterey regional water
sewage system treat wastes to a secondary level. The Monterey Bay
regional water sewage system located to the north of Marina, and
managed by the MRWPCA, has been operational since February, 1990.
The treatment plant replaces small treatment plants at Monterey,'
Seaside, Fort Ord, Salinas, and Castroville (Marina, will tie into
this regional system at a later date, probably in 1992). The
outfall associated with the new system receives the collective
wastes from the five small treatment plants mentioned above. A 40%
increase in capacity was planned into éhis regional system to
handle the anticipated regional growth in populatipn through at

least 2005. The present population of 544,000 people in Monterey .
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and santa Cruz counties is projected to increase to 755,000 by the
year 2005 (AMBAG, 1987).

The City of Santa Cruz is using two ocean outfall pipelines to
dispose of treated sewage (ggéhﬁhixin. The main outfall pipeline
is 12,250 feet in length, in about 110 feet of water and one mile
from shore. A secondary outfall pipe is used anly during peak wet
weather flows. This is the city's original ocean outfall pipe and
it is only 2000 feet in length. The‘City WWTP is being improved
and upgraded to treat sewaée to a secondary level and by the Fall
of 1990 was 75 percent complete.

The City of Watsonville aléo discharges primary sewage
directly into Monterey Bay. Watsonville recently received a waiver
postponing secondary treatment of their sewage. This permit will
allow Watsonville to continue discharging primary treated sewage
for another 5 years.

The PG&E plant discharges primarily cooling water at an
elevated temperature and National Refractories discharges seawater
with an altered ionic composition after removing magnesium.

In addition, numerous dischargers within the watersheds
adj acent to the Monterey Bay study area, discharge into rivers and
tributaries that eventually flow into the Sanctuary waters. For
example, the cities of Gilroy and Morgan Hill, located outside the
coastal counties, have adopted a Long Term Wastewater Management
Plan to pfovide wastewater treatment and disposal capacity to
accommodate the projected growth of the two cities. The

Environmental Impact Report (EIR) for this project was challenged

II-85



and after revising the EIR to satisfy the issues raised a decision
was reached in March 1991 to.certify the EIR. The cities are now
proceeding in three phases with the development of the discharge
project. The first phase is the design for expansion of the
existing plant to a secondary treatment level with nitrogen removal
to 10 mg/l. The discharge of 7.1 million gallons per day will be
disposed of entirely on land. Construction of the expansion is
planned for 1992 and operation in 1994. Throughout these phases
the Cities will continué studies and research to assist with plahs
for discharge to the Pajaro River during the winter months (Ross,
pers. comm., April, 1990). .

All major point-source municipal dischargers.into the ocean
and adjacent to the Monterey Bay study area are required to obtain ‘
a National Pollutant Discharge Elimination System (NPDES) permit
that contains terms and conditions requiring monitoring of effluent
to ensure water quality standards are maintained. For example, the
éity of Santa Cruz performs over $150,000 ocean monitoring annually
and analyzes 100 parameters with set limits on 28.

Two desalination projects are proposed for the Monterey Bay
areé'to provide an alternative source of freshwater supply to the
surrounding communities. Both projects are still in their planning
phases and no locations or magnitudes of discharge have yet been
determined.

- E 0] isc es
Non-point source discharges includes runoff from urban,

cropland, forest and pasture and range sources as well as .
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. irrigation return flow and upstream sources. Non-point source
discharges is the major source of pollution to the entire Monterey
Bay area (Figure XX). Only natural forest runoff contributes non-
point source pollution to the southern portion of the study area
and this is negligible when compared to the magnitude of pollutants
entering the entire study area. For a detailed breakdown and
comparison of pollutant input from point and non-point sources into
the different regions of the study area see Appendix D.
By far the greatest pesticide loading occurs in Monterey
County reflecting the extensive, highly productive‘agricultural
activities of salinas Valley (Figure XX).
Another source of non-point source pollutioﬁ is the garbage
generated and disposed of by ships during their ocean voyages as
. well as by smaller boats in harbors and marinas. Because of past
studies by the National Academy of Sciences and by the U.S. Coast
Guard, ports are now required under Annex V of MARPOL, to provide
reception facilities for vessel wastes garbage. Thus "ports of
call" receive wastes that were traditionally disposed of in the

ocean.

3. Desalination Plant Discharges

Desalination plants can be used to purify seawater, brackish
ground water, or treated waste water. With the recent drought in
California, coupled with escalating population growth and water

. delivery problems central coastal areas including Monterey Bay, are
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considering the construction of desalination facilities.

While it is a proven and effective technology that has been
widely used in the Middle East and in the Caribbean, the
desalination of seawater has not been attempted until now in the
continental United States. This has been primarily due to the high
costs associated with seawater desalination compared to other
sources of drinking water. The United States has over 1000 small
plants that desalinate brackish groundwater. Although used
principally for industrial uses, many plants provide drinking
water, especially in Florida, where ground water must be treated
before use.

The first sea water desalination plant in the United States
was opened by the U.S. Navy on San Nicholas Island in late 1990. A
second facility, to be operated by the Southern California Edison,
is scheduled to open on Santa Catalina Island this year. The Navy
unit will produce fresh water at a cost of $1,625 per acre-foot
(AF=325,851 gals.), which is substantially cheaper than the cost of
barging water to the island.

A number of technologies have been developed for desalination,
including vapor compression, ion exchange, electrodialysis,
distillation, and reverse osmosis. Two of these technologies,
distillation and reverse osmosis (R/0) are being considered for
seawater desalination in California. Plants can be built as
separate units or in combination with electricity generating
plants, where the waste heat is used for the desalination process.

In distillation, water is heated until it is turned into steam and
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the salt and other contaminates are left behind. When the steam is .
condensed it becomes very pure water, In reverse osmosis, the
seawater is passed through a thin plastic membrane with pores so
small they only allow water molecules to penetrate.

While approximately 65 percent of all desalinated water
worldwide is produced by distillation, virtually all of the U.S.
plants are based on reverse osmosis, including those on San
Nicholas Island and Santa Catalina Island. An emergency plant
prbposed to be built at Sahta Barbara, California in late 1991,
will be a reverse osmosis facility. The high costs of reverse
osmosis facilities are for the production and maintenance of the
sophisticated plastic membranes and for powering the pumps that
provide the high pressures necessary to force water through the .
filters.

An advantage of reverse osmosis is that the operation requires
about 50 percent less energy than distillation, and the feed water
does not have to be heated. Another advantagé of the R/0 plants is
‘that they take up less area than distillation plants and can be
rapidly assembled in small modular units. The fouling of R/O
membranes is the most serious disadvantage, as the plants must be
‘shut down when they are cleaned or replaced.

In the Monterey Bay area, there is one existing industrial
desalination operation and several proposéls for producing d;inking
water from desalinated seawater. Exhaust steam from the Pacific
Gas and Electric Company power plant at Moss Landing is used in the

Mechanical Vapor Compressor Evaporator desalination unit. The .
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plant, which was licensed before 1950, produces 480 AF/year
(475,000 gals/day) of 1 ppm product water, which is used in the
power plant turbines.

The Sterling Hotel/ Conference Center in Sand City was
approved by Sand City in 1985 but was denied by the California
Coastal Commission that same year, in part, because of a
discrepancy between the proposed water use and the Land Use Plan's
allocation of water. A revised proposal was submitted that
included a much lower levei of water use, which would still exceed
that allowed by LUP, but the excess water would be provided by a
-desalination plant. The plant would utilize reverse osmosis and
would produce 20 AF/year (18,000 gpd). The intake water would be
taken from a ground well. The project is still under review bf the
Coastal Commission.

In February 1991, the Monterey Peninsula Water Management
Board contracted for a study to investigate seven different sites
for the feasibility and costs of a desalination plant. 1In April
" 1991, Boyle engineering reported to the board that the most
promising location for a desalimation plant to serve the Peninsula
was the Marina site of the Monterey Regional Water Pollution
Control Agency. The second ranked site was the most landing PG&E
power plant and the third most promising site was the abandoned
Monterey waste water treatment plant across from the Naval
Postgraduate School on a beach owned by the Marina Water District.

Although the Marina site appears to be the best location, it

would need a new intake pipe from Monterey Bay for feed water.
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Another drawback for the two top-ranked sites is that eight or
fifteen miles of connecting line would have to be constructed,
respectively, to tie a plént into Cal-Am Water Co's northern most
water mains.

The site that is ultimately selected for the 3 million
gallon/day plant will dictate to a certain extent the technology
that is used. The favored Marina Regional plant could probably use
reverse osmosis or distillation. The Moss Landing site might be
best suited for a hybrid plant combining R/0 and distillation.

PG&E is doing an independent assessment of the Moss Landing
location and is expected to complete a report in late spring.
Regardless of the site selected, the District would have to get
permits from up to seven different federal agencies, seven state
agencies, three county agencies and two city departments.

In addition to the Monterey Peninsula Water Management
District's proposal, the Marina Water District ha; contracted for a
feasibility study of desalination plants, either inland or along
the coast. They propose to bﬁild a plant that would produce 1,000

AF/year (0.9 million gpd), which would supply approximately 1/3 of

the water needs of the City of Marina. The plant would most likely

use reverse osmosis technology. If the plant is built on the coast,
the preferred site would be at Marina's waste water treatment
plant, located just to the south of the regional Water Pollution
Contreol plant.

The Monterey Bay Aquarium is planning to build a reverse

osmosis desalination unit on site to provide water for their
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toilets. The unit would produce a maximum of 48 AF/year (43,000
gpd), but the average production is estimated to be about 24
AF/year (21,500 gpd). The quality of the water produced would be
about 400 ppm and would cost $1,800/AF. The brine would be mixed
with the seawater used in the aquarium before it is discharged.
Proponents of Monterra Ranch, a housing subdivision planned
alongside the Monterey-Salinas Highway, have also applied to
Monterey County for permits to build their own desalination plant.
4. Non-Dredge Material Dump Sites

There are three military areas used, (either currently or in
the past), for the disposal of explosives and wastes (Figure XX).

- First, part of an inactive explosive dumping ground occurs in
the northern portion of the study area. Second, élso in the
northern portion of the study area, lie the remains of the USS
INDEPENDENCE. This was a small aircraft carrier used as a target
ship during the Bikini Atoll atomic bomb tests in 1947. It was s;nk
as a target during testing of aerial and undersea‘weapons off of
Central California in 1951. Third, the dunes and adjacent ocean
waters off of Fort Ord contain many spent rounds of ammunition_
fired by the army during practice drills at target ranges on the
dunes. Many rounds missed‘the targets and ended up in the dunes or‘
in the ocean where the steel-jackets of the bullets erode leaving
behind a lead core. ‘Finally, limited studies at the Fort Ord site
itself, show both soil and groundwater are contaminated from the
storage of hazardous wastes on-site.

Groundwater movement, surface water runoff and erosion of the
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dunes provide pathways for the discharges and deposits on-site to

enter the central portion of the Sanctuary study area.

E. Military Activity

Throughout the study area there are numerous areas of military
activity representing all branches of the armed forces (Figure XX).
There are two military activity areas within Monterey Bay
itself. The U.S. Army administers a restricted firing range impact

area extending 8,000 yards offshore from its Fort Ord military
installation (with more strict limits extending 5,000 yds
offshore). 1Its purpose is to provide a safety buffer for the
public against stray rounds from the small arms firing ranges.
Activities are prohibited in the restricted area on days when the
ranges are being used. This danger zone is also utilized for Navy
mine warfare operations from February 16 through July 31 each year.

The U.S. Navy has an operating area in the northeast section
of the Bay that can be used for mine sweeping practice maneuvers.
Minehunting training is conducted by Navy minesweeping ships in
this section of Monterey Bay eight times a year and each exercise
lastS about one week. Inert metal shapes are placed (or moored) on
the bay floor and are located only by sonar; nothing is dragged
through the water during these training exercises and alliobjects
are recovered after completion (Capt. Lafson, Pers. Comm., August,
1989) .

on occasion the U.S. Marines practice amphibious landings on

the beaches adjacent to these two areas.
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The northern portion of the study area overlaps with portions, .
or entire areas, of submerged submarine operating areas. During
torpedo practice firing, all vessels are cautioned to keep clear of
Naval Target Vessels flying a large red flag from the highest
masthead.

A Warning Area (W-285) exists to the west of the proposed
Sanctuary and overlaps the western boundary of the study area
(approximately 992 square nautical miles). It is in frequent use
for both air and surface training -- 700 scheduled uses occur per
month (Capt. Larson, Pefs. Comm., August, 1989). Among specific
activities in the area is the expendifure of smoke markers,
sonobuoys-énd ordnance.

A military air training route (IR-207) exists across the .
proposed Sanctuary starting from between Carmel and Monterey and
proceeding northwest. It is used exclusively for air navigation at
an altitude of 3000 feet above mean sea level with approximately 30
fliéhts per month (Capt. Larson, Pers. Comm., August, 1989).

Finally, the southern portion of the study area overlaps with
a small corner of the Pacific Missile Range.

E. Research and Education

The highly diverse biota and the physical features of Monterey
Bay combine to provide outstanding opportunities for scientific
research. The wide variety of habitats are all readily accessible
to researchers. There are thirteen research and/or education
programs in the entire study area (Pigure xx).

The Hopkins Marine Station of Stanford University is located '
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in Pacific Grove. The main research effort is in using intertidal
organisms to study cellular and developmental biology, immunology,
and neurobiology. Research is also conducted on the ecology of the
rocky intertidal zone of the Hopkins Marine Life Refuge located
offshore of the laboratory.

The Naval Postgraduate School is operated by the U.S. Navy in
Monterey. Research is conducted exclusively on physical
oceanography. The school shares access to the research vessel
maintained by Moss Landing Laboratories.

NOAA's Center for Ocean Analysis and Prediction, located in
Monterey, adjacent to numerous State facilities, assists in the
distribution of NOAA's ocean and atmospheric data to local users at
universities as well as other State and Federal agencies.

Moss Landing Marine Laboratories of San Jose State University
conducts research in many fields, e.g., oceanography, geology,
invertebrates, ichthyology, marine algae, and marine mammal and
seabird behavior. The Laboratory facilities, located at Moss
Landing, were destroyed in the recent Loma Prieta earthquake.

Their activities are being continued at a temporary location in
Salinas. The Laboratories operate the R/V Point Sur for research
cruises.

The Elkhorn Slough National Estuarine Research Reserve (NERR),
managed in partnership between the Federal Government (NOAA'S
Sanctuaries and Reserves Division) and california's Dgpartment of
Fish and Game, is one of eighteen such sites in the Nationwide NERR

system. Elkhorn Slough NERR is managed to provide a natural
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outdoor laboratory setting that attracts researchers from all
.fields of oceanography and limnology. Information gained from the
research 1is provided to local, state and Federal decision-makers to
assist in the management of the Nation's coastal zone.

In addition, trained volunteers as well as CDF&G staff lead
interpretive walks through Elkhorn Slough NERR trails on the
Reserve showing the diverse habitats and organisms of a productive
salt-marsh ecosysten.

The Long Marine Laboratories and the Institute of Marine
Sciences of the University of California at Santa Cruz conducts
research on cetaceahs, pinnipeds (especially at Ano Nuevo), sea
otters, invertebrates, and plankton.

Granite Canyon Marine Laboratory of the California Department
of Fish and Game is located on the Big Sur coast. In addition to
its involvement in mariculture research, it is presently conducting
two large studies in marine toxicology. The Marine Bioassay
Project is developing sensitive tests using marine species for
evaluating the toxicity of municipal/industrial effluents. The 0il
Spill Cleanup Agent or Dispersant Toxicity Project is evaluating
the toxicity and toxicological properties of oil spill dispersant, .
utilizing sensitiée marine life forms (Michael Martin, pers. comm.,
1989} .

The Monterey Bay Aquarium is operated by a non-profit
foundation, and not oniy displays some of the best marine aquarium
facilities in the world but also conducts a variety of research

through their Research Division. Research is primarily focused on
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- the natural nearshore habitats of the Bay, especially the kelp
forest communities and sea otters.

The Monterey Bay Aquarium Research Institute was incorporated
in May 1987. It is planning an extensive research project to study
the Monterey Submarine Canyon. It will use the R/V Point Lobos to
launch a remote-operated unmanned submarine to explore the deep
waters of the canyon (S. Webster, personal communication, 1989).

The University of California Landels-Hill Big Creek Reserve in
Big Sur, south of Julia Pféiffer Burns State Park is part of a
UNESCO international Biosphere Reserve, and protects and manages
ﬁhe lower portion of the 25 square mile Big Creek watershed.
Limited research and educational programs are provided at the

facility. The staff is now considering establishment of a

permanent ecological refuge analogous to that at Point Lobos or the -

Bodega Marine Laboratory.

Finally, the U.S. Fish and Wildlife Service maintains a small

research station at Point Peidras Blancas and conducts frequent
surveys of sea otters and seabirds that concentrate at Point
Piedras Blancas.

Extensive marine and coastal education and interpretive
efforts complement Monterey Bay's many research activities. For
example, over 7 million visitors, assisted by 500 volunteer guides
trained in interpreting the marine environment, have experignced
the interpretive exhibits of the ﬁonterey Bay Aquarium since it
opened in fall of 1984. Over 70,000 school children participate in

aquarium education programs each year (J. Packard, personal
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communication, 1989). A number of other institutions have highly
successful interpretive programs as well. For example: :Pt. Lobos
Ecological Reserve, Elkhorn Slough National Estuarine Research
Reserve, Long Marine Laboratory and Afic Nuevo State Reserve all
have excellent docent programs serving the public, and marine
related programs for school groups and teachers (J. Packard,
personal communication, 1989). In addition, marine related post-
secondary and/or postgraduate education is-available through three
local colleges: the University of California Santa Cruz; Moss
Landing Marine Laboratories and the Naval Postgraduate School.
| The soon to be completed Stanton Center will provide a new
major Maritime and History Center in Monterey. The Stanton Center
will house priceless historical artifacts, interesting and
informative exhibits, history film and heritage education programs
for both children and adults and in general increase the public's
awareness of the importance of this Nation's maritime heritage.

G. Land Use

The majority of land adjacent to the Sanctuary study area is
undeveloped forest and range land although large areas are used for
“agriculture in the central.portion of the study area (Pigure XX).
The southern portion of the study area is composed entirely of
undeveloped range and forest land including the Los Padres National
Forest. Major urban centers are found in the central portion of
the study area at Montérey, Moss Landing and Santa Cruz. To the
north, Princeton, Pacifica and portions of San Francisco lie

adjacent to the coast.
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LAND USE FOR COASTAL WATERSHEDS, BY
COUNTY, ADJACENT TO WATERS CONSIDERED
FOR THE MONTEREY BAY NATIONAL MARINE SANCTUARY
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NORTHERN AREA Il CENTRAL AREA Il SOUTHERN AREA
Source:Based on U.S. Geclogical Suvey Land UisetLand Cover Dtz Base, crca 1975 - 1980. West Coast Land Use Data for
National Coastal Pollutant Discharge iventory Counties date base, 1988. Sirategic Eswirorsnental Assessment Division,
Office of Ocean Resources Conservation and Assessment, National Ocean Service, Rockville, Masyland.



LAND USE BY COUNTY AND U.S. GEOLOGICAL SURVEY CATALOGUE UNIT ADJACENT TO WATERS

URBAN TOTALS

MARIN (1)

SAN MATEO
SAN FRANCISCO
SANTA CRUZ
TOTAL
SUB-TOTAL

SANTA CRUZ
SAN MATEO

SANTA CRUZ
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{1) THE MAJORITY OF LAND USE IS ADJACENT TO THE GULF OF THE FARALLONES NATIONAL )D_Zm SANCTUARY.

(2) ESTIMATED VALUES.
(3) INCLUDES A SMALL PORTION OF SAN LUIS OBISPO COUNTYNOTE ALSO A SMALL vOI#_O.Z IS WITHIN THE CENTRAL AREA.

ALL VALUES IN SQUARE MILES
DATA OBTAINED FROM NATIONAL OCEAN SERVICE, OFFICE OF OCEAN RESOURCES, CONSERVATION AND
ASSESSMENT, STRATEGIC ENVIRONMENTAL ASSESSMENT DIVISION

Source: Based on U.S. Geological Survey Land Use/Land Cover Data basa Circa 1975 - 1980. Strategic Environmental Assessment Division
Ofttice of Ocean Resources Conservation and Assessment, National Ocean Service, Rockville, Maryland.



Commercial agriculture is an important activity in the land
surrounding the bay primarily within the watersheds draining into
the central portion of the study area. Agriculture includes both
irrigated and non-irrigated agriculture as well as semi-
agricultural land uses (e.g. dairies, and feedlots). Monterey
County was once known as "The Salad Bowl of the World" because of
the wide variety of vegetables grown there.

Monterey county alone broduces 90 percent of U.S. artichokes,
60 percent of its broccoli, 50 percent of its cauliflower and
mushrooms, 25 percent of its celery, and up to 80 percent of its
lettuce (Monterey County Agriculture, Food for Thought, 1988).
Santa Cruz County agricultural production includes berries, fruits,
nuts, vegetables, field crops (hay and pasture), nursery crops, and
products from the apiary, poultry, and cattle industry.
Strawberries were the most valuable crop in 1988 with a total value
of 58 million dollars. Lettuce was the second most valuable at 18
million dollars, followed by roses (16 million), apbles (14
million), and raspberries (almost 14 million). Total agricultural

production for 1988 was 166 million dollars.

H. Coastal Development .

'The major population centers within the adjacent coastal
counties to the study areas are growing steadily (Figure xx). Both
commercial and residenﬁial unit development is concentrated in the
central portion of the study area. Large growth has occurred in

places such as Monterey< Marin, Salinas, Santa Cruz, and
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Figure X. Population Density in Coastal Counties, 1960 - 2010
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Watsonville lcocated along or adjacent to Monterey Bay. Almost
3,800 new homes were constructed every year in Monterey and Santa
Cruz Counties between 1970 and 1989. Development was greatest in
the early 1970s, late 1970s and mid 1980s.

Associated with this development are increases in the need for
seawalls to protect coastal property and facilities to gain access
to the ocean such as docks, piers and jetties. 1In addition to
direct physical changes to the coastline there are the indirect
effects of this increased growth in terms of additional discharges
and deposits via non-point source surface runoff or via groundwater
and additional demands on point source discharges from sewage

treatment plants.

I. Recreational Activities and Tourism

The moderate climate, rich diversity of marine flora and
faupa, and variety of coastal types present many recreational
opportunities for residents and tourists alike. The area is
internationally renowned for its aesthetic beauty and recreational
opqutunities. The recreation industry is worth approximately $641
million/year to San Mateo, Monterey and Santa Cruz Counties
(Central Coast Regional Studies Program, Economic Values of the
Central Coast, 1989).

Monterey Bay has been a tourist attraction since the late
1800's. About 18 million tourists visit the area annually (AMBAG,
1978). The total number of tourists to Santa Cruz annually is 2.5
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million (Santa Cruz County Conference and Visitors Council, pers.,
comm, 1989). There were about 1.7 million overnight visitors to
Monterey Peninsula in 1988 (Monterey Peninsula Chamber of Commerce,
pers. comm., 1989). The primary recreational activities are
sportfishing, boating, hiking, skindiving, sightseeing, nature

- observation, andbsurfing.

Many existing attractions are open to the public. The
Monterey Bay Aquarium opened in 1984 and currently attracts about
1.6 million visitors annually (S. Webster, per. comm., in
Heimlich - Boran, 1988).

2. Coastal Recreation Areas

Shoreline and nearshore recreation occurs throughout the bay
area, with concentrations from Point Lobos to Santa Cruz (RAlde %Y.
Almost all of these sites are managed by the state or local
governments. Most of these sites are recreational beach areas
and/or marinas providing access to Monterey Bay. The numerous
public beaches account for 45 miles of coastline bordering the
preferred boundary alternative.

" The numerous protected areas of special environmental
significance allow varying levels of public use. These include tﬁe
Point Lobos Ecological Reserve, the Carmel Bay Ecological Reserve,
the Ao Nuevo State Reserve, the Pacific Grove Marine Garden Fish
Refuge, the Hopkins Marine Life Refuge, and the California Sea
Otter Game Refuge. Thé ANo Nuevo State Reserve attracts over

140,000 visitors annually (Coastal Concern, 1989).

3. Recreational Boating
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Recreational boating activities originate primarily in the
harbors of Santa Cruz, Monterey, and Moss Landing. Each harbor has
a marina servicing recreational boaters, commercial fisherman, and
partyboat charters. Approximately 2,100 boat slips are available
in these harbors. All the marinas are full and have long waiting
lists. Five boat ramps, one at Santa Cruz, and two each at Moss
Landing and Monterey, are available for launching small boats from
trailers. The boat ramp at Santa Cruz was used to launch
approximately 8,000 boats in 1987 (Santa Cruz Port District, 1987).
Overnight berths are available in the marinas for transient
boaters. Recently a'para-sailing company has begun to operate out
of Santa Cruz. Once a year large speed boats participate in a
charity race exceeding speed of 100 mph.

4. "pPersonal water craft"

The use of smaller speed vessels, termed "“personal water
craft", such as jet-skis or mini-motorboats has begun to become a
highly popular sport.

Persdnal’water craft are a relatively new form of water sport
and while their popularity is increasing, they are currently
operated in small numbers in the Monterey Bay area. In the
northern part of the Bay, primarily around Santa Cruz, it is
estimated that 12-16 vessels per day are operated on weekends
during the summer months (6-month period, with 6-8 vessels
operating on weekdays.' During the winter only 6 vessels operate on
weekends and 1-2 during the weekdays. The vessels are launched and

recovered at a launch ramp in the Santa Cruz harbor area.
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. In the central portion of the Bay, primarily Moss
Landing/Elkhorn Sloughbarea, it is estimated that "dozens per
month" operate during the summer. The vessels are launched and
recovered at a launch ramp near the Yacht Club in the harbor area
and have been seen to travel the length of Elkhorn Slough.

In the southern pdrtion of the Bay, there are no estimates of
vessel use but they are known to be on the increase. Vessels which
are launched and recovered at the Coast Guard Pier launch ramp, are
prohibited from the Monterey Marine area. There has been an
increase in concern over the use of these vessels in the vicinity
of local beaches, where the operators desire to ride the surf and
jump waves. An ordinance is being considered to prohibit use of

. the so-called "thrill craft" in the "Window of the Bay" area of
Monterey. . ‘

5. Recreational Fishing

Recreational fishing is a very popular activity both in
Monterey Bay and the exposed coastal areas throughout the entire
study area. Five major types of recreational fishing are pursued:
private boat or skiff fishing, partyboat fishing, spearfishing,
pier and shore (surf) fishing, and shellfishing. Skiff fishing is
limited almost entirely to sheltered Monterey and Carmel Bays.
Most of the skiff catch is made up of white croaker, several
species of rockfishes, Pacific sanddab, lingcod, and mackerel
(Table x). The rugged'nature of some sections of the coast make
shorefishing impossible. Where the shoreline can be reached there

. is excellent rocky-shore fishing for lingcod, kelp greenling,

II-103



cabezon, surfperch, and rockfishes. Most sandy beaches offer good
surf fishing for surfperches and flatfishes (Table x). Pier
fishing'is available on the public piers in Monterey, Seacliff
State Beach, Capitola, and Santa Cruz. Jetties at Moss Landing
harbor and Santa Cruz Small-Craft harbor provide good fishing for
surfperch, starry flounder, and rockfishes. Table x also shows the
main fish species caught from piers and jetties. Surf smelt and
night smelt are netted in the surf off sandy beaches during certain
months of the year.

Partyboats operate primarily out of Monterey, Moss Landing,
and Santa Cruz harbor; a total of 25 were operating in 1987. The
Big Sur coast is a very popular partyboat fishing area (Table x).
Salmon, lingcod, mackerel, and many varieties of rockfish are the
main species caught.

6. Intertidal Collecting

Clam digging in ocean waters has been all but eliminated
because of sea otter foraging, while other shellfish such as
limpets and mussels are harvested from rocky tidepools. Abalone
were once collected on rocky shore areas but their numbers have
dwindled from overharvesting and sea otter predation.

2. Diving

The Monterey Bay area is well known for recreational diving.
The area from Cannery‘Row on the Monterey Peninsula to Point Lobos
State Underwater Reser?e is the most popular diving area in all of
central and northern California. More than 70 percent of all

diving between Point Conception and Oregon occurs in this area
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Table/e/. m/

Major Species of Fish Caught from Private or Rental

Boats, Beaches, Piers and Jetties (Marine
Recreational Fisheries statistics Survey, 1987).

Private or Rental Boats

Blue rockfish
Pacific sanddab
Rockfishes (general)
Longfin sanddab
Lingced

Gopher rockfish
Albacore tuna
Yellowtail rockfish
Chilipepper

Brown rockfish

Piers

Staghorn sculpin
Jacksmelt

White croaker
Pile perch
White seaperch
Surfperches
Lingcod

Chinook salmon
Rainbow trout
Kelp rockfish

Beaches

Barred surfperch
Staghorn sculpin
Flatfishes
Surfperches

Calico surfperch
Senorita

Silver surfperch
Walleye surfperch
Black perch
Rockfishes (general)

Jetties

Surfperches
Rockfishes (general)
Staghorn sculpin
Northern sculpin
Pile perch

Rainbow seaperch
Senorita

Starry flounder
Cabezon ,
White croaker

e



Table/

V7

of Monterey, Moss Landing,

Fish

Note:

and Game, 1987)

Species

Rockfish (unspecified)
Salmon (all species)
Lingcod

Pacific mackerel
Sablefish

Jack mackerel
Flatfish (unspecified)
Cabezon

Albacore tuna

Sanddab

Whitefish, ocean
White croaker

Pacific bonito
California halibut
Petrale sole

White seabass
Sturgeon

All Others

Total

. -Fish Caught by Commercial Partyboat Fleet For the Ports
and Santa Cruz (California Department o-:

Number of
Fish Caught

373,849
12,755
11,133

4,162

3,208

1,773

1,024

390

318

236

100

64

27

17

4

1

1
9,253
418,978

Total based on 45,461 anglers fishing from 25 boats in 1987.



(U.S. Department of the Interior, 1987). Other underwater parks
popular with divers include Carmel Bay State Underwater Park and
Julia Pfeiffer Burns State Underwater Park (McMillon, 1982).
Rosenberg (1987) presents an excellent guide to diving in the
Northern California and Monterey Peninsula area.
8. Nature Observation

Opportunities for nature observation include whale watching,
viewing seabird nesting and roosting sites, and observing marine
mammal pupping and haul=-out areas. Partyboats are used for nature
observation tours, including watching blue whale and migrating
California gray whales. One compahy (Shearwater Journeys), which
offers natural history boat trips, takes over 3,000 people each
year out on Monterey Bay to view seabird and marine mammals (Sheila
Baldridge, pers. comm., 1989) Rocky shorelines provide the hiker
with the opportunity to view the fascinating flora and fauna
associated with the rocky intertidal habitats.

| A seaplane operation at the Santa Cruz Municipal wharf
provides nature observers opportunities to watch whale migrations
from the air as well as provide emergency rescue service when
necessary.
9. Surfing

surfing is a popular activity throughout the bay area,
especially at Pacific Grove, Moss Landing, Asilomar Beach, the
mouth of the Big Sur river, and Santa Cruz. Throughout the entire
study area there are 4 major sites in South Mateo County (south of

Half Moon Bay), 32 in Santa Cruz County, 10 around the Monterey
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peninsula and 6 in Big Sur. Surfing accounts for a majo'r source of .
revenue to the area (approximately $150 million per year to Santa

Cruz alone) and special events such as the six day O'Neil Cold

Water Classic ProSurf contributes $ 2.0 million alone. The main

surfing season runs from late summer through early spring, although
surfing continues year round (J. Young, pers. comm., 1989). Santav

Cruz has been a major surfing area since the turn of the century.

Its long history is traced in the Santa Cruz Surfing Museum. Wind
surfing has also increased in popularity in the last few years with

major competition located in the small bay south of Afio Nuevo.
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IV. Section: Existing Resource Protection Regime

A. Introduction

The Federal agencies with existing primary responsibilities in
the Monterey Bay study area are: the National Marine Fisheries
Service (NMFS) of the Department of Commerce; the Environmental
Protection Agency (EPA); U.S. Fish and Wildlife Service (FWS) and
the Minerals Management Service (MMS) of the Department of the
Interior; the Corps of Engineers (COE), the Department of the Army
and the Department of the Navy of the Department of Defense; and
the U.S. Coast Guard (USCG) of the Department of Transportation.

The California state agencieé with existing primary
jurisdiction in the Monterey Bay study area are: the Coastal
commission, the State Water Resources Control Board, the Central
and San Francisco Regional Water Quality Control Boards, the State
Lands Commission, the Department of Fish and Game, the Department
of Parks and Recreation, the Air Resources Board and the Historical
.Resources Commission.

This section will review briefly the responsibilities of these
aéencies in the Monterey Bay area. Additional information is
provided in Appendix C.

B. Federal Authorities

The NMFS works with the CDF&G, under the Magnuson Fishery
Conservation and Management Act, on approving and enforcing Fishery
Management Plans (FMst prepared by regional fishery management
councils. Through a cooperative enforcement agreement, the CDF&G

is also deputized to enforce FMPs beyond three miles from the

I1-107



State's coastal baseline. : ‘ .

NMFS shares responsibility with the FWS for implementation of
the Marine Mammal Protection Act and the Endangered Species Act.
The protection of cetaceans and pinnipeds is the responsibility of
NMFS. The FWS is responsible for protecting endangered bird
species and some marine mammals (such as the southern sea otter and
walrus). Three of these bird species: the California brown
pelican, the American peregriﬁe falcon, and the California least
tern, are found in the vicinity of Monterey Bay as well as the
majority of the entire population of southern sea otter. The
short-tailed albatross is extremely‘fare in this drea but was
recently sighted off central California in the vicinity of the
Cordell Bank National Marine Sanctuafy. .

The USCG, in addition to its enforcement of fishing
regulations, is responsible for enforcing regulations under the
Clean Water Act (CWA) and the Comprehensive Environmental Response,
Cbmbensation and Liability Act (CERCLA) to prevent pollution caused
by discharges from vessels of oil, hazardous substances, or other
pollﬁtants. The USCG is also responsible for regulating vessel
traffic, maintéining boater safety, and coordinating search and
rescue operations.

The EPA has regulatory responsibilities with regard to sewage
outfalls, and ocean dumping. Sewage outfall regulation is
governed under the Cleén Water Act (CWA) via the National Pollutant
Discharge Elimination System (NPDES), administered by the EPA.

Under the NPDES program, a permit is required for the discharge of .
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any pollutant from a point source into the navigable waters of the
United States, the waters of the contiguous zone, Or ocean waters.
Within California state waters, EPA has delegated NPDES permitting
authority to the State government. Title I of the Marine
Protection, Research, and Sanctuaries.Act prohibits the
transportation of any materials from the United States for the
purpose of dumping them into the territorial sea, the contiguous
zone, and the ocean beyond without a permit from EPA.

The COE grant permits that are based on EPA gquidelines for the
discharge of dredged materials into State waters. The COE has sole
jurisdiction over marine construction, excavatiaon or fill in any
navigable waters of the United States. | -

Pursuant to the Rivers and Harbors Act, a permit must be
obtained from the COE prior to any marine construction, excavation
or £fill activities in any navigable waters of the United States (33
U.S.C. § 403). The COE may refuse to issue permits on the basis of
a threat to navigation or potential adverse effects on living
marine resources.

©  The MMS is responsible for the overall management of offshore
oil and gas exploration and development operations in accordance(
with the provisions of the Outer Continental Shelf Lands Act
(OCSLA) . These include enforcement of regula;ions pursuant to the
OCSIA (30 C.F.R. Part 250) and the stipulations applicable to
particular leases discﬁssed above. This responsibility was

formerly divided between the Bureau of Land Management and the U.S.

Geological Survey.
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The United States Department of Defense maintains numerous
training areas in the area and routine training missions are

frequently conducted by all branches of the armed services.

C. State Authorities

The California Coastal Act of 1976 (the CCA) is the foundation
of the California Coastal Management Program. The CCA establishes
the State Coastal Commission to implement the Act, granting it
permit authority until such time as local governments adopt local
plans approved by the Commission. It establishes a comprehensive
set of specific policies for the protection of coastal resources
and the management of orderly economic developmeht throughout the
coastal zone. The CCA defines the coastal zone as the land and
water area of the State, extending seaward to the outer limit of
the State's jurisdiction, including all offshore islands, and
extending inland generally 1,000 yérds from the mean tide line. 1In
significant coastal, estuarine, habitat, and recreational areas, it
extends inland to the first major ridge line or 5.0 nm (8.0 km)
from the mean high tide, whichever is less.

The State Lands Commission has jurisdiction over all state
owned lands and submerged lands extending 3.0 nm (5.6 km) from the
mean high tide line. Administration of State lands includes
leasing of these lands for various legislatively authorized
purposes; in patticulaf, oil and gas exploration and development.
In addition, as the State agency with sole responsibility for

administering the trust, the SLC has adopted regulations for the
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protection and use of public trust lands in the coastal zone.

The CDF&G is responsible for enforcing California as well as
Federal fishing laws in the 200-mile wide exclusive economic zone
as well as in State waters of the territorial sea. The CDF&G also
works with other Federal and State agencies with water quality
projects and environmental reviews.

In order to protect special marine resources and water-based
recreational values in ocean waters within state jurisdiction and
to expand coastal park units beyond the water's edge, the
California Department of Parks and Recreation (CDP&R) has
established an Underﬁater Parks Program which is managed in
conjunction with CDF&G. CDP&R also shares responsibility with the
National Forest Service for management of the Los Padres National
Forest.

The Porter-Cologne Water Quality Control Act is designed to
enhance and maintain water qualityvin State waters, including ocean
waters, under the jurisdiction of the State. The State Water
Resource Control Board (SWRCB) and the nine regional water quality
control boards (RWQCB) have primary authority for regulatin§ water
quality in California. The authority to administer the NPDES
permits has been delegated by EPA to the SWRCB and by the State to
the Regional boards.

The California Air Resources Board (ARB) is charged with the
maintenance and enhancément of the ambient air quali%y of the
State. The ARB has set air quality standards designed to meet

National Ambient Air Quality Standards and delegated their
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implementation to local Air Pollution Control Districts (APCDs).
State preservation of representative and unique
archaeological, paleontological, and historical sites in the land
and water areas of the state is the responsibility of the
California Historical Resources Commission. The Commission
evaluates and makes recommendations to the State Historic
Preservation Officer on nominations to the National Register. The
Commission also recommends state registration of sites as landmarks
and points of interest to the Resources Agency which is responsible

for maintenance of registered sites.
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PART III: AITERNATIVES, INCLUDING THE PREFERRED ALTERNATIVE

In evaluating the proposal to designate a Monterey Bay
National Marine Sanctuary (MBNMS), the Waticnmal Oceanic and
Atmospheric Administration (NOAA) has analyzed institutiomal,
boundary, regulatory and management alternatives in terms of
achieving optimum protection of the ecosystem, improving scientific
knowledge of the area, and promoting public understanding of the
value of Monterey Bay area resources and qualities. This Part
describes the alternatives considered in the evaluation process.
Part IV describes the environmental consequences of the
alternatives describgd below.

The fundamental choice of alternatives is between the two
institutional alternatives: (1) no action or cohtinuinq the status
quo, and (2) the preferred alternative, Sanctuary designation as a
complementary measure to existing programs. Boundary, regulatory,
and management alternatives are considered in the context of the

preferred institutional alternative.
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I. Section: Boundary Alternatives
A. Introduction

This section describes the seven proposed boundary
alternatives for the Monterey Bay National Marine Sanctuary. The
study area for the proposed sanctuary (also included as Boundary
Alternative 5) encompasses an area of 4,095 square nautical miles.
The northern range of the alternatives extends to the Golden Gate
National Recreation area in Marin County. The southern range
extends to Cambria in San Luis Obispo County. Five of the
boundaries extend approximately 46 nautical miles seaward from Moss
Landing and approximately 18 nautical miles from the California
coast. Depths of over 1,500 fathoms are included in all but one of
the alternatives. All of the boundaries include Monterey Bay and
its adjacent coastline to the north and the south. They also
include state waters between Pigeon Point to the north, and
Partington Point to the south. Comprehensive tables follow each
boundary description and map, graphically illustrating the
resources and human uses contained in each boundary alternative.

All boundary alternatives were derived based on: (1) the
distribution of living resources and human uses, (2) geological and
physical oceanographic parameters, and (3) management logistics
which provide for effective resource protection and enforcement,
improve research on the Monterey Bay environment, and enhance
public awareness and understanding of the resources and uses of the
Sanctuary area.
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B. Bounda Alternative 1

1. Geography

The boundary extends from the mean high tide level at Pigeon
Point on a southwest heading of 240° to the 50 fathom isobath
(Figure XX). Following this isobath south to a point where it
intersects the 3 mile geographic limit drawn from the baseline
across Monterey Bay, the boundary then turns south along this
limit. Upon reaching the 100 fathom isobath on the Sur platform,
the boundary then runs generally to the southeast along the 100
fathom iscbath. The boundary then proceeds to the head of
Partington Canyon until it rejoins the 3 mile limit. Following the
three mile 1limit until it reaches a point three miles off
Partington Point on a heading of 240°, the boundary then proceeds
shoreward to the mean high tide level. The land-side boundary
follows along the mean high tide level, but Santa Cruz, Moss
Landing (except for Elkhorn Slough), and Monterey Harbors are all
excluded from this alternative's boundaries.

2. Distinquishing Characteristics

This boundary focuses on nearshore coastal resources and uses.
Consequently high percentages of kelp, intertidal invertebrates,
and sea otters are located here (Table X). The area contains a
high concentration of fissipeds (otters), particularly in the
southern portion, a major concentration of pinniped (seal)
colonies/rookeries (equal to Alternatives 2,6, and 7), and several
cetacean sighting areas. However, feeding areas associated with
the offshore canyon are excluded. Deep water fish associated with
the offshore canyon are also excluded from this proposed
alternative. This alternative encompasses only 11 percent of the
canyons (excluding deep sea portions) in the study area. Water
quality stations, protected areas, freshwater input, and kelp beds
are the same as in Alternatives 2, 6, and 7. Due to the limited
-amount of Federal OCS lands encompassed, this boundary alternative
contains only 80 billion barrels of oil and 110 billion cubic feet
of natural gas (Table X). Lands adjacent to the sanctuary are home
to three major ports. Commercial ship traffic is often outside of
the proposed boundary alternative due to its limited seaward
extent. Only two military training areas, adjacent to the coast
of Monterey Bay itself, are included. :
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Boundary Alternative 1

Summary of Resources
Category/ Units Amount Percent of Total within Comments
- Subcategory Boundary Alternative
10]20) 2] w|se]e]n]w]o|o
Existing Protected Areas
Parks number ol sites 8 Includes state historic parks.
Refuges . 3
Reserves - 4
TOTAL * 15 Data are for Montersy and Santa Cruz counties.
ASBS - 5 ASBS siles are also ciaaifled as state parks,
refuges. or reserves.
Blological
Inverwebrates number of phyla -
0. COMIM. (MP. SPEcies 19
no. high concen. areas’ 7 includes ASBS aroas pius Asilomar and Pt Sur.
Fish number of species 240 Only boundary without deep watar fish,
% rockfish habitat 10 Area has lowest percentage of rockfish habitat
% squid spawn. habitat 36
Turties Aumber of species 4 Listad species are not normally residents of zone.
Seabirds number of species 94
no. of rooksries/colonies 13
% high concen. areas 18
Fissipeds number of individuals 746 inhabits narrow zone of coastal waters.
range (nautical miles) a7
Pinnipeds number of species 5 Excludes occasionally stranded Guadalupe Seals.
no. of rookeries/colornies 7
% high concen. areas AL
Calaceans number of species 2 '
% high concen. aneas 2 Concentration only includes gray whales, doiphins,
end porpoi
Physical/Chemical
Upwalling Zones number Oftshore of Pt Sur and Ano Nueva.
Freshwater Input cubic leet per second
Water Quality

Monitoring Stations  nuMber 5  measured nchadee cadmium, which is ofen
Exceeding Criteria  numbav stations 38 messared in righ concentration due 1o netursl sources.
Habitats
Canyon square nautical miles 72 Allernative with smaliest ares of canyon.
Kelp nautical mies ) 108
Wetlands square miles 2
Historical
Shipwrechks number Sitee repored. not all verified.
Prehistoric .am 13: Ondy1 oftshore. Sitee were recorded and verified.

Bars are ounded 1© he nearss! 10 percent
*within imeridal Zone

Abbreviations: aitem.-alternative; ASBS-areas of special biological significance;

spawn.-spawning, wih-within.

comm. -commercially; concen.-concentration; IME.-IMpOMant; No.-umber,




Boundary Alternative 1
Summary of Human Uses

Category/ Units Amount Percent of Total within Comments
Subcategory Boundary Alternative
u[a n{o slu nLn 6 § 100
Commaercial Fishing '
Fishing Vessels number 755 Includes ports of MoTferey, Moss Landing. and
Rockfish thousand dodars 211§ Sarm Cng,
Saimon " 2,017
Total Value of al Fish . 9,831
Vessel Traffic/Dredging ,
Commearcial Shipping vessels/year 2,500 Does not encompass sy traffic 10 mi. o more from
Dredge Disposal cubic yardsyear 50,000 shore. Excludes fishing vesseis and 1 mil. cu. yds. per
Dredging cubic yardsiyear 182,000 3] your of dredged and disposed sand off of Goilden Gate
or vesseis heading north from San Francisco Bay area
Development
Residential unitsyear The avarage rate of develapmern! betwsen 1970 and
Commercial buildings/year 1966. Popuiation and development are greansst vy
. Poputation thousand persons communities aiong the coast. Includes Monterey and
Sars Cruz counties.
Energy/Mining
Oil million barrels
Natural Gas biilion cubic feet
- Sand Mining cubic yards/year

Adjacent Land Use

Urban square miles
Range °
Forest -
Agricutture °

Urban lands are concentrated in population centers
clustered around Mormurey Bay. Rangelands,
forest lands, and agricullural lands are greatast in the

Public Recreation
Ocean-Adjacent Areas number

Boat Slips °
Beaches finear miles
Discharges
Point Sources
Direct bgy of wastewater 1% Exciudes the PGAE power plant and refractory.
Indirect . ]
Non-Point Sources  bgy of wastewater 178
Research/Education
ili number 1 Exciudes he U.S. Figh and Wildiile research station
Facilios ‘;ﬁ; the U.C. Landeis-+ill resserch facikty .
Miiitary . |
Training Areas square nautical miles 58 mmﬂmnﬂmmwamn

Morterey Bey mel

Bars are rounded 1 the nearest 10 percent.

Abbreviations: bgy-bilion gaions per year; mil. cu. yds-milion cublic yards; mi.-miles.




C. Boundary Alternative 2

1. Geography

This proposed boundary, the preferred alternative, includes
the entire Monterey Canyon between the northern boundary of
Pescadero Marsh, 2.0 nmi north of Pescadero Point, and the southern
boundary of Julia Pfeiffer Burns Underwater Park and Area of
Special Biological Significance (ASBS), 2.5 nmi southeast from
Partington Point (Figure XX). The boundary extends from the mean
high tide line from these sites seaward approximately 18 nmi on a
southwesterly heading of 240°. These southern and northern
boundaries are joined by an arc drawn from Moss Landing, with a
radius of 46 nmi, over the entire Monterey Canyon complex out to
the abyssal plain at 1500 fathoms (approx 3,000 m). Santa Cruz,
Moss Landing (except for Elkhorn Slough), and Monterey Harbors are
all excluded from the Sanctuary Boundaries.

2. Distinguishing Characteristics

Most resource values (i.e., kelp, historical sites, protected
areas) are similar to those in Alternatives 1, 6, and 7 (Table X).
However, this alternative contains higher concentrations of species
and greater canyon area than those alternatives. It also contains
over half of all seabird and pinniped rookeries/colonies and
cetacean high concentration areas. This boundary alternative
encompasses approximately 84% of the canyons within the study area.
The submerged lands of Boundary Alternative 2 contain an estimated
110 billion barrels of o0il and 150 billion cubic feet of natural
gas (Table X). This boundary extends seaward to a depth of 1,500
fathoms and includes the productive fishing grounds around the
Monterey Canyon. Onshore development is concentrated along the
coast of Monterey Bay.
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Boundary Alternative 2
Summary of Resources

Category/ Units Amount Percent of Total within Comments
Subcategory Boundary Alternative
10(. a[. nlu nl 0| 90 | 100
Existing Protected Areas
Parks number of sitgs 8 Includes state historic parks.
Refuges ‘ 3
Reserves . 4
TOTAL . 1S Data are for Monterey and Santa Cruz counties.
ASBS _ * s ASBS sites are wso ciasaified as state parks,
e , Of rG88IVes.
Blological
Invertebrates number of phyla 3
No. comm. imp. Species 19
no. high concen. areas’ 7 includes ASBS pius Asilomar and Pt Sur,
Fish number of species
% rockfish habitat
% squid spawn. habitat
Turtles number of species 4 Listed species are not normally year-round residents.
Seabirds number of species o4
no. of rookgnes/colonies 14
% high concen. areas “
Fissipeds number of indivicuals 748
range (nautical miles) 87

Pinnipeds number of Species H
no. of rookenies/colonies 7
% high concen. areas 4“

{ Exchuiss occasionafly siranded Guadatupe Seals.

Mosdy in central portion. inciudes large popuiations of
Stelier Sea Lions and Northern Fur Seas.

Cetaceans number of 3pecies .o )
. % high concen. areas 57 only inciudes gray whales, doiphing,
Physical/Chemical
Upwelling Zones number 2 o PL Sur end Ano Nuavo.

Freshwater Input cubic feet per second 1,113 E=
Water Quality

Monitoring Stations umber 75 Criteria measured Includes cadmium, which is often
Exceeding Criteria  number stations a8 I measured in high concentration due 1o neturel
sources.
Habitats .
Canyon square nautical miles %88
Kelp naybcal meige 108
Wetlands square miles 2
Historical
Shipwrocks number ol si Sites reported, not all verified.
Prehistoric 'dm 1% Only ane offshore. Sites reported and verifled.

Mﬁwmdnhmn@mn
Abbreviations: shem. -alternatve; ASBS-aress of special bivlogica! signiicancs; comm. -commercially; concen.-concentration;  imp.-MPOriant; No.-AuMber.
SPRWN. -SpEWTINg.



Boundary Alternative 2
Summary of Human Uses

Category/ Units
Subcategory

Amount Percent of Total within
Boundary Alternative

Comments

Commaerclal Fishing

100

Fishing Vessels number 755 Represents landings at the pons of Morterey,
Reckfish thousand dollars 2,115 Moss Landing, and Sants Cruz.
Saimon ’ 2,017
Total Value of all Figh hf 9,831

Vessael Traffic/Dredging
Commercial Shipping vessels/year 3,900 Excludes tshing vessels end vessels heading north
Dredge Disposal cubic yards/year 50,000 from Sen Francisco Bay area. Excludes 1 mil. cu. yds.
Dredging cubic yardsyesr 182,000 par year of dredged and disposed sand off of Goiden

) - Gate.

Development
Residential units/year The average rate of development between 1970 ard
Commercial buildings/year 1980. Popuistion and deveiopme T are graiest in
Population thousand persons communities along the coast includes Morterey and

Sanin Cruz counties.

Energy/Mining
ol milion barrsis
Natural Gas billkion cubdic feet
Sand Mining cubic yardsiyear

Adjacent Land Use

Urban square miles 213 Urban lands are concentrated in population cenlers
Range ) . 1,420 clustered arcund Monterey Bay. Rangelands, torest
Forest ’ 2,284 lands, and sgricultursl lands are greaiest in the
Agriculture . 943 7} southem portion of the Boundary Alternalive.
Public Recreatlon
Ocean-Adjacent Areas number »
Boat Slips . 1549
Beaches Srwaw males 48
Discharges
Point Sources
Direct bgy of wastewater 15 Exciudes he PGAE power piant and refractory.
Indirect ¢ 9
Non-Point Sources  bgy of wastewater 175
Research/Education
aciities number 11 Exciudes he U.S. Figh and Wildife research station
] andthe UC. Landeis ¥ resomrch facily.
Military
Training Areas square nautical miles 1,018

Bars are rounded 1 the nedrest 10 percent

Abbreviations; bgy-bililon galions per year; mil. au yda.-million cubic yarda.



D. Bounda Alternative 2

l. Geography
This alternative is a variation of Alternative 2 with a
boundary extension tc the south (Figure XX). Specifically, the
boundary extends south from the southern boundary of the preferred
alternative, along the 500 fathom isobath (1,000 m) to a point due
east of Cambria and then shoreward to the mean high tide level at
Cambria.

2. Distinquishing Characteristics

Boundary Alternative 3 includes the central and southern
regions of the study area. Excluding Alternative 5, it includes
the highest concentrations of cetaceans, pinnipeds, fissipeds, and
the largest fissiped range (Table X). The southern extension of
the proposed boundary encompasses the California Sea Otter Refuge
and contains major areas of kelp beds (equal to Alternative 5). It
also has the second highest percentage of rockfish habitat, number
of fish species (both equal to Alternative 4), and on-shore.
prehistoric sites. This boundary encompasses approximately 89
percent of the canyons. Because of the proposed alternative's
southern extent, adjacent lands contain more forest lands and
rangelands than the proposed Alternatives 1, 2, 6, and 7 (Table X).
It also receives more non-point runoff than those alternatives.
The major commercial fishing grounds around Monterey Canyon are
included within this proposal. Babout 120 billion barrels of oil
and 190 billion cubic feet of natural gas are estimated to occur in
submerged lands in this alternative.
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Boundary Alternative 3

Summary of Resources
Category/ Units Amaount Percent of Total within Comments
Subcategory Boundary Alternative
10] 20 alu ulu nln nrm;l
Existing Protected Areas
Parks number of sites 8 Includes state historic parks.
Refuges - 3 Inciudes Calfioria Ses Ottar Game Refuge.
Reserves * 5 Oats are for Monterey, San Luis Obispo and
TOTAL . 16 Santa Cruz counties.
ASBS . ] ASBS siles are aiso classified as state parks,
refuges, or reserves.
Blological
Invertebrates number of phyla - 31
NO. COMM. iMP. SpeCies 18
no. high concen. argas’ 8 Includes ASBS areas pius Asiomar and Pt Sur.
Fish number of species M40
% rockfish habitat 72
% squid spawn. habitat 51
Turties number of species 4 Listad species sre rot normaly rasidents of the 20ne.
Seabirds number of species 64
ne. of rookenes/colornios 17
% Migh concen. areas L74
Fissipeds number of individuals 1,241 Includes highest concentration of sea otters near
range (naubcal miles) 130 Pt Pledras Biancas (California Sea Otter Refuge).
Pinnipeds number of species 5 Exctudes occasionally stranded Guadelupe Sea)s.
no. of rookeries/colonies 8
% high concen. areas ™
Cetaceans number of species 20
: % high concen. areas -] Cancentration only includes gray whales, dolphins,
end "
Physical/Chemicai
Upwaeliing Zones number 2 . Oftshore of Pr. Sur and Ano Nusve.
Freshwater input cubic feet per second 1,167
Waler Quality
Monitoring Siations mumber bed " ressured includes cadmium, which is
Exceeding Criteria numMber stations 7 often Mmesmued i high concentration dus 1o natural
sources.
Hablitats
Canyon square nautical mies
Kelp nautical miles ‘ 35 Includes el major kelp habitats.
Waetlands square milss =3
Historicat
Siss reported, not all verified.
el - T EI

Bars are rounded ©© the nearest 10 percent.
Abbreviations: ahem. -aitsmative; ASBS-areas of special biclogical significance; comm. comymercially; concen.-concentration; imp.-imporant, no.-number;
SPEWT). -SDRWNING.




Boundary Alterﬁatlve 3
Summary of Human Uses

Category/ Units
Subcategory

Amount Percent af Total within
Boundary Alternative

Comments

Commercial Fishing

Fishing Vessais number
Rockfish thousand dollars
Salmon . ’

Total Value of all Fish *

2,118
2,017
6,831

Reprasents iandings at the ports of Mortterey,
Moss Landing, and Sarma Cruz. Landings are the
same for boundary alternatives 1,2, 3,6, and 7.

Vesse! Traffic/Dredging

Commarcial Shipping vesssels/year
Drodg? Disposal cubic yardsyear

50,000

c fabs i Exchud is heading
north from San Francisco Bay area. Excludes 1 mil.

Dredging cubic yardsyear 182,000 cu. yds. per year of dredged and disposed sand off of
Golden Gate.
Development
Rasidontial units/yoar The average raie ot development betwaen 1970 and
Commercial buildings/year 1980. Population and development are greatast in
Population thousand persons coreruviies aiong the coast  Inciudes Monterey and
) and Semia Crur counties.
Energy/Mining
(o] milion barreis 120
Natural Gas billion cubic feat 190
Sand Mining cubic yardsyear 150,000
Adjacent Land Use
Urban square miles 218 Urban lands are concentrated in population centers
Range ‘ 1,503 clustered around Monterey Say. Rangelands, forest
Forest 2,523 lands, and egricultural lands are greatest in the
Agriculture ‘ 048
Public Recreation
Ocean-Adjaceni Areas number 43
Boat Slips ° 1,571
Beaches inear miles 51
Discharges
Point Sources
Direct bgy of wastewater 15 The southem exiension adds only 8 minor amount
" Indirect . 9 of point source discharges (excludes PGAE plant and

Non-Point Sources  bgy of wastewaler

refractory). Runoft from lorest lands account for 40%

Research/Education

Facilities number 13
Mitltary

Training Aroas square nautical mies 1,030

Sers are rounded 1 the nearest 10 percent

Abbreviations: bgy-billion gasions per year: mil. cu. yde.-milion cubic yarda.




E. Boundary Alternative 4

1. Geogqraphy

This alternative is another variation of Alternative 2, but
with a boundary extension to the north (Figure XX). Specifically,
the boundary extends north from the northern boundary of the
preferred alternative, along the 500 fathom isobath (1,000 m), to
the border of the Gulf of the Farallones National Marine Sanctuary.
The northern border of this alternative is then contiguous with the
Gulf of the Farallones National Marine Sanctuary. The boundary
then proceeds generally south along the mean high tide level,
across the Golden Gate from Point Bonita to Point Lobos, but
excludes Princeton Harbor in Half Moon Bay, until it rejoins the

boundary of the preferred Alternative 2 at the northern boundary of
Pescadero State Beach.

2. Distinquishing Characteristics

Boundary Alternative 4 includes the central and northern
regions of the study area. It contains the second highest
percentage of squid spawning habitat and the second widest variety
of fish species (equal to Alternative 3) (Table X). The northern
extension adds a high concentration of birds and invertebrates.
This proposal also has the greatest number of reserves (excluding
Alternative 5), including the Fitzgerald Marine Reserve, which
contains a very diverse invertebrate community. This boundary also
encompasses the most shipwreck sites and the largest number of
canyons (89 percent of those in the study area). This is the only
alternative with as many upwelling zones (3) as Alternative 5. It
is also ranked second in total number of water quality monitoring
stations. Because of its northern extent, it contains over 360
billion barrels of o0il and 550 cubic feet of natural gas (second
only to Boundary Alternative 5) (Table X). This alternative
includes important commercial shipping fairways that enter and exit
"San Francisco Bay. Lands adjacent to proposed Alternative 4
include four major commercial fishing ports. The heavily populated
communities that border the proposed Sanctuary are experiencing
rapid commercial and residential development. Non-point runoff
from urban lands is highest (excluding Alternative 5) in this area.
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Boundary Alternative 4

‘ ‘

Summary of Resources
Category/ Units Amount Percent of Total within Comments
Subcategory

Boundary Alternative

Exlsting Protected
Parks

Areas

10 2 » e » w0 ] 0] 00 [ 100]

number of sies 8 Includes state historic parks. Inciudes San Mateo,
Refuges - 3 Monterey, and Santa Cnuz counties.
Resorves ‘ 7 Inciudes the Fitzgerald Marine Reserve.
TOTAL . 18 .
ASBS . 8 ASBS siles are aiso classified as siate parks,
retuges. or reserves.
Biologicai
inveriebrates number of phyla 31
no. comm. imp. species i9
no. high concen, areas” 8 Includes ASBS pius Asilomar, and Pt Sur.
Figh number of species 340
% rockfish habitat 73
% sqQuid spawn. habitat 88
Turties number of specias 4 Listed species are not nommally residents of zone.
Seabirds number of species
no. of rookenes/colories
% high concen. areas
Fissipods number of individuals
range (nautcal miles)
Pinnipeds number of species
no. of rookenes/colonies
% high concen. areas
Cetaceans number of species
% high concen. areas
Physical/Chemical
Upwelling 2ones number
Freshwalers Input cubic leet per sacond 1174
Water Quality
Monitoring Stations number »n
33
Exceeding Critoria number stations A taat 1o, of satons.
HabRtats
Canyon square nautialm‘hp 837
Kelp nautica/ miics © 108
Wetlands Quare miles a3
Historical
Shipwrecks number of sites 308
Prehisioric y 31

Sars are munded ©© the neerest 10 percent

“within inlerSdal zone

Abbreviations: ahem-aliermatve; ASBS-aress of special biclogical significance: comm. -comwnercially; Fiz. Mas. Res.- Fizgeraid Masine Reserve; imp.imporant
INC.-NCiude; NO.-NUMDEN; SpEWN.



Boundary Alternative 4
Summary of Human Uses

Category/ Units Amount Percent of Total within Comments
Subcategory Boundary Alternative
10| a[o n[u n[u 2 {100
Commerciai Fishing
Fishing Vesseis number 1,044 Represents iandings in 1886 at the ports of Manterey,
Rocidfish thousand doliars 2,481 Moss Landing, and Santa Cruz. Landings for
Saimon ‘ 4,095 Princeton are as of 1989,
Total Value of Fish . 14,673
Vessel Traffic/Dradging .
All commercial vessels (excluding fishing} pass
Commercial Shipping vesssis/year 9,000 through this altermative. Northern extension inchuies
Dredge Disposal cubic yards/year $0,000 3 proposed dredge disposad sites. These sites couid
Dredging cubic yardsyear .182,000 | “Ireceive up o B mil. cu. yds. per year. One site used
for disposal of 1 mil. cu. yds. per year of sand from
Golden Gats.
Development .
Residential unitsyear 6,975 The average rate of development between 1970 and
Commercial buildings/year a29 1980. Popuiation and development are groulsst in
Population thousand persons 1,238 communities along the coast. includes Morterey,
Sen Mateo, and Santa Cnz counties.
Energy/Mining
(e} miffion barrels
Natural Gas billion cubic feet
Sand Mining cubic yards/ear

Adjacent Land Use

Urban
Range
Forest
Agriculture

square miles

240
1,166
2,390

Public Recreation

Ocean-Adjacent Areas number

Boat Siips
Beaches

Nrmey milas

Discharges
Point Sources
Direct
Indirect

ogy of wastewater

Non-Point Sources  bgy of wastewater

Excludes PGAE powes plant and refraciory st Mess
Landing.

Research/Education

|Excauces he U.S. Fish and Wildife ressarch station
and the U.C. Landele-Hill resserch fac

Facilities number 11
Military
Training Aroas square nautical miles

Bars 2r¢ rounded 10 the neares! 10 percent.

Abbreviatons: bgy-bilion galons per year, mil. cu. yda.-million cubic yerde.




Bounda lternative §

l. Geography

This boundary alternative, also the study area, is a composite
of proposals 3 and 4 (Figure XX). The northern terminus of the
boundary is located along the southern boundary of the Gulf of
Farallones National Marine Sanctuary and runs westward to
approximately 123°07'W. The boundary then extends south in an arc
which generally follows the 500 fathom isobath. At approximately
37°03'N, the boundary arcs south to 122°25'Ww, 36°10'N, due west of
Partington Pt. The boundary again follows the 500 fathom isobath
south to 121°41'W, 35°33'N, due west of Cambria. The boundary then
extends shoreward towards the mean high-water line. The landward
boundary is defined by the mean high-water line between the Gulf of
Farallones National Marine Sanctuary and Cambria, crossing the
Golden Gate from Point Bonita to Point Lobos. The harbors of
Monterey (excluding Elkhorn Slough), Moss Landing, Prlnceton, and
Santa Cruz are excluded from this alternative.

2. Distinqguishing Characteristics

Species from 31 of the 33 invertebrate phyla have been found
in this region. Within this boundary alternative there are four
endangered species of turtles and 94 species of birds occupylnq 23
rookeries/colonies (Table X). There are also five species of
pinnipeds, including rapidly declining populations of Northern Fur
Seals and Steller Sea Lions, using nine rookeries/colonies. This
area also contains 20 species of cetaceans, many endangered. The
alternative includes the California Sea Otter Refuge within its
southern portion, as well as over 1,000 historical sites, 1,200 cfs
of freshwater input, and 80 water quality monitoring stations.
There are three major areas of upwelling of nutrient-rich waters
and corresponding periods of high primary productivity, along with
large areas of Kkelp, wetlands, and canyons. The area adjacent to
" this alternative includes over one million people with residential
and commercial development mainly along Monterey Bay (Table X).
The largest point source discharges also are concentrated along
this coastline. The 55 public outdoor recreation sites that are
adjacent to ocean waters in this alternative provide beach access.
In addition, several marinas found in the area provide access to.
the Pacific Ocean.
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» Boundary Altemativé 5 establishes a Sanctuary of 4,095 square nautical miles
* It borders 362 nautical miles of shoreline

+ Federal and state waters account for 83 percent and 17 percent, respectively,
of the proposed Sanctuary
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Boundary Alternative 5

Summary of Resources
Category/ Units Amount Percent of Total within Comments
| Subcategory Boundary Alternative 5
urn »|w nLu 2| 00| 00w
Existing Protected Areas
Parks number of sites 9 includes stmte historic parks.
Refuges * 3
Reserves - 8 Outa are shown for Monterey, San Luis Obispo,
TOTAL * 20 San Mateo, and Santa Cnz counties.
ASBS - 7 ASBS sims aiso ciassified as swte parks, refuges,
of reserves,
Biologlcai
Inverebrates number of phyia |
NO. comm. imp. species 19 Concentration areus include ASBS sitas pius
no. high concen. areas’ 9 Asilormar, and Pt. Sur.
Fish number of species 348
% rockfish habitat 100
% squid spawn. habitat 100
Turties number of species 4 Listed species are not normally residents of the zone.
Seabirds number of species 94
no. of rookeries/colonies a :
% Mgh concen. arvas 100 Higher concentrations in northem and central portions.
Fissipeds number of individuals 1,241 Higher concentration in the southern portion.
range (naubcal miles) 130
Pinnipeds number of species L ] Excludes occasionally stranded Guadatupe Seals.
no. of rookenes/coionies 9
% high concen. areas 100
Celaceans number of species

% high concen. areas

Physical/Chemical

Upwelling Zones rumber
Freshwater input cubic et per second

Wam; Quality
Monitoring Stations numnber

Exceeding Crilgria number stations Jofen Mmeasured in high concentration due to naturai
SOUCes.

Habitats

Canyon square nauticsl mies 676

Kelp nautical miiee -

Wetlands square milge 2
Historical

recks number ol si 1 Sites reported, not all verified.
m 'dm ;:l Einie] © offhore. Sites reponsd and verified.

Bars are rounded 10 the nesrest 10 percent. .
Abbreviations: ASBS-araas of special biclogical significance; comm.-commercially; cancen. -concentration; InC. nciude; IMp.-IMPOrEant; No.-nuMber;



Boundary Alternative 5
Summary of Human Uses

Category/ Units Amount Percent.of Total within Comments
Subcategory Boundary Alternative 5

1] 2|l nfenn|im

Commarcial Fishing

Fishing Vesseis number 1,044 “]Represents lanaings in 1986 at the ports of Monteray,
Rockfish thousand dollars 2,481 Moss Landing, and Santa Cruz. Landings for
Saimon * 4,085 Princeton are as of 1989,

Total Vaiue of all Fish . 14,673

Vessael Tratfic/Dredging

All commercial vessals (excluding fishing) pass

Commercial Shipping vesseisyear 9,000 thwough this slwmative. Northern extension includes
Dredge Disposal cubic yards/year 50,000 proposed drodge disposal sies. These sites coud
Dredging cubic yards/year 182,000 receive up to 8 mil. cu. yda. per year. One site uaed for
disposal of 1 mil. cu. yds. per year of sand from
Golden Gats.
Development
. Residential unitsiyear 6,975 The average rate of develcpment between 1970 and
Commercial buildings/yeer 329 1989. Popuiation and develcpment are greatest in
Population thousand persons 1,235 communities along the coast. Inciudes Monteray,
Sen Mateo, and Santa Cna counties.
Energy/Mining
(o] milion barrels aro 1Ol and gas are concentratad in the northern part
Natural Gas bitlion cudic feet 580 of Aemative 5.
Sand Mining cubic yardsyear 150,000
Adjacent Land Use
Urban square miles 242 Forest Jands eccount for aimoat one-hait of all lands
Range :
Forest ‘
Agriculture *

Public Recreation
Ocean-Adjacent Areas number

Boat Slips
Beaches linagr miss
Discharges
Point Sources
Direct bgy of wastewater
Indirect * )
Non-Point Sources  dgy of mmnr
Research/Education
Facilitios number
Military
Training Areas square nautical miles 1,350

Bars ae ounded 10 the nearest 10 percent
Abbrevistions: wummny-nnuummmm



G. Boundary Alternative 6

l. Geoqraphy

Proposed boundary alternative 6 would begin at Pescadero Point
and proceed on a southwesterly heading of 240° out to the seaward
limit of state controlled waters (Figure XX). This alternative
would then proceed south along the State Water boundary to a point
of 240° off Table Rock, where it then runs on a southwesterly
heading of 240° to 36°50'N latitude. The boundary then proceeds
due west along this latitude to a point 46 nmi from Moss Landing.
Finally, the boundary moves southward along an arc drawn from Moss
Landing, with a radius of 46 nmi, to 36°10'N latitude and then
proceeds due east to Partington Point.

2. Distinguishing Characteristics

Boundary Alternative 6 has similar onshore activities as
alternatives 1, 2, and 7. It alsc has similar resource values as
Alternatives 1, 2, 7, including the same number of water quality
stations, historical sites, protected areas, and kelp beds (Table
X). About one-half of the highly concentrated areas of cetaceans
within the study area are relatively equally distributed throughout
this boundary. The fissipeds and pinniped rookeries/colonies are
found mostly in the southern portion of this alternative. Unlike
Boundary Alternative 1, however, it extends much further offshore.
Consequently, it includes the major commercial fishing grounds
around Monterey Canyon. This boundary was drawn to exclude Federal
waters of high oil and gas resource potential and, as a result,
less than one billion barrels of oil and only three billion cubic
feet of natural gas are estimated to occur in the Federal submerged
lands in this alternative (Table X).

III-12



38°

37°

Proposed
Sanctuary
Boundary

36°

Pacific Ocean

35°

1

i L T .
123 12 121 120

* Boundary Alternative 6 establishes a Sanctuary of 1,506 square nautical miles
+ It borders 182 nautical miles of shoreline

+ Federal and state waters account for 63 percent and 37 percent, respectively,
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Boundary Alternative 6

Summary of Resources
Category/ Units Amount Percent of Total within Comments
Subcategory Boundary Alternative
mla aL- uru n[n 20 |100
Existing Protected Areas
Parks number of sites 8 Inciudes siate historic parks.
Refuges M 3
Reserves ° 4
TOTAL - 15 Data are for Monterey and Santa Cruz counties.
ASBS * $ ASES sies als0 are alac classified as stie
parks, ref . Of rOSOrves.
Biological
Inversabrates number of phyla N
No. comm. imp. species 19 :
no. high conc. areas’ 7 Inciudes ASES pius Asilomar and Pt Sur.
Fish number of species 333
% rockfish habitat 43
% sqQuid spawn. haditat 3
Turties number of species 4 Listed species are not normally residents of the zone.
Seabirds number of Species 94
no. of mokanes/colonies 14
% high concen. areas 3N
Fissipeds number of individuals 748
range (nautical miles) e7
Pinnipeds number of species 5 xciudes occasionally stranded Guadalupe Seals.
no. of rookeries/colornies 7
% high concen. areas 8
Cetaceans numbor of species 20
. % high concen. areas L
Physical/Chemical
Upwelling Zones number 2 Offshore of Pt Sur and Ano Nusvo.
Froshwater input cubic leet per second 1113
Water Quality .
Monitoring Slations munber 75 Coltoria measured inchudes cadmium, which is
Ex;eding Criteria  number stations 38 Jofen measured in high concentration dus 1 netural
BOUICES.
Habitats .
Canyon square nautical milea T
Kelp nautical miles 108
Wetlands quare miles ]
Historical
Sies reportaa, not all verified. ]
Shipurecks rumaar of s s 1 ofore; St repored and verifed.

Bars are rounded © e nearsst 10 percent

i " N 4 R "
Abbreviations: shem.-altematve; ASBS-areas of special bioiogical significance; comm. <commercially; CONCEN. -CONCENTATON; IMR.-MPOrNt No. -number,

spawn_-apawrning.




Boundary Alternative 6
Summary of Human Uses

Category/ “Units Amount Percent of Total within Comments
Subcategory Boundary Alternative

10] 20{ 20| «[s0] e[ 7] 0000|100

Commarcial Fishing

Fishing Vesseis number 755 Represants wdings a1 the ports of Mornerey,
Rockfish thousand dollars 2,115 Moss Landing, and Santa Cruz. Landings are the
Salmon - - 2017 same for boundary alternatives 1, 2, 3, 6, and 7.
Total Valiue of all Fish - 9,831

Vessel Traffic/Dredging

Commercial Shipping vessels/year 3,900 Excludes fishing vessels and vessels heading narth
Dredge Disposal cubic yards/year 50,000 from San Francisco Bey aree. Excludes 1 mi. cu. yds
Dredging cubic yardsyear 182,000 per yeur of dredged and disposed sand off of Golden
Gate.
Development
Residential units/year The e rats of development b 1970 ard
Commercial buildingsyear 1989. Popuistion and develapmant are grestest in
Population thousand persons communities along the coast Includes Monterey and
Santa Cnz counties.
Energy/Mining
Ol million barrels <! Contains the ieast amourt of o and gas reserves.
Natural Gas billion cubic feet 3 :
Sand Mining cubic yardsysar 150,000

Adjacent Land Use

Urban square miles 213 Urban lends are concenirated in population centers
Range M 1,420 clustered around Montarey Bay. Rangeiands,
Forest ’ 2,284 forest lands, and agriculiural lands ere greatest in the
Agricutture - 45 southern portion of his boundary aitemative.
Public Recreation
QOcean-Adjacent Areas number
Boat Slips -
Beaches linoer miles
Discharges
Point Sources
Direct by of wastewater 15 Represents discharges from facikies within central
Indirect . ] aren. Exciudes he PGAE power plant and refraciry.
Non-Point Sources  bgy of wastewater 178
ResearchvEducation
aciities number 11 Exctudes he U.S. Fish and Wikdilie research siation
F and the U.C. Landele-Hill mesarch facilty.
Military
Training Areas square nauticsl miles 834

Bars are rounded 10 he nearest 10 parcent .
Abbreviations: ba-ﬂbnmnyw:ﬂlmm-cﬁimmm




H. ounda Alternative 7

l. Geography

This alternative is a variation of Boundary Alternative 1,
with a seaward extension over the Monterey Bay Canyon (Figure XX)
Boundary Alternative 7 intersects Boundary Alternative 1 at
longitude 122°W, then proceeds seaward along the 500 fathom isobath
on the northern side of the Monterey Canyon. This alternative
then runs due westward along latitude 36°46'N to longitude
122°30'W, then due south along longitude 122°30'W to latitude
36°30'N. The boundary then turns eastward to intersect with the
100 fathom isobath off Point Lobos where it turns southward along
the state water boundary line to eventually proceed shoreward off
Partington Point.

2. Distinguishing Characteristics
Most resource values are similar to Alternatives 1, 2, and 6.

It has one of the smallest percentages of rockfish and squid
spawning habitats (Table X). It also has the second smallest area
of canyon, as it focuses only on the Monterey Canyon. Higher
concentrations of fissipeds occur in the southern section of this
proposed alternative. Pinnipeds are concentrated in the central
area and seabirds are mostly within the northern and central
portions. Boundary Alternative 7 was designed to exclude all areas
that were included in the Minerals Management Sale Lease Sale 119
(now canceled). It contains 80 billion barrels of oil and about
110 billion cubic feet of natural gas, the same as Boundary
Alternative 1 (Table X). Most measures of human use are also the
same as for Alternative 1.
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Boundary Alternative 7

Summary of Resources
Category/ Units Amount Percent of Total within Comments
Subcategory Boundary Alternative
vo[a n[u -[n n[u 0 | 100
Existing Protected Aroas 4
Parks number of sites 8 Includes state histonc parks.
kﬂw . 3 2
Reserves * 4
TOTAL . 18 Data are for Monterey and Senta Cruz counties.
ASBS ° 5 ASBS sites are aiso classified as state parks,
‘ refuges, or reserves.
Blological
invertobratos number of phyla

NO. COMM. ¥MP. SPECcies
no. high concen, areas*®

Fish number of species
% rockfish habitat
% squid spawn. habitat
Turties number of 3pecies 4 |Listad species are not normally year-round residents.
Seabirds number of species
no. of rockenes/ colorves
% high concen. areas
Fissipeds number of individuals
range (nautical mies)
Pinnipeds number of species
no. of rookenies/colonies
% high concen. sreas
Colaceans number of species
% high corncen. ssas
Physical/Chemical
Upwelling Zones = number Offshore of PL Sur and Ano Nusve.
Freshwater Input cubic feet per second
Water Quality

Monitoring Stations number

Coori ‘' N )

Excoeding Criteria aumber stations 38 4is oen measured in Ngh concentration due
natural sources. )
Habitats
Canyon square nautical mies 48 Alternative with second smaliest area of canyon.
Kelp nautical miles 108
Wetlands aquare miles 2
Historicai
Shipwrecks number Sites reported, rot ol verified.
Prehistoric 'dm lg: 1 ofishore. Sites reporied end verified.

Sars are rounded 10 nearest 10 percent
“within interidel zone

Abbreviations: altem. -alternatve; ASBS-areas of special biological significance; comm. <commercially; concen. <oncentration ; imp.-Mportant; no. -rumber;

SPEWN.-spawring; wi-within,



Boundary Alternative 7
Summary of Human Uses

Category/ Units Amount Percent of Total within Comments
Subcategory Boundary Alternative
uln a[u ulu n{ [ n]Tu

Commercial Fishing

Fishing Vessels number 755 Represers landings #! the ports o Morverey,

Rocidish thousand dollars 2,118 Moss Landing, and Santa Cruz.

Salmon - 2,017

Total Vaiue of all Fish . 9,631

Vessel Traffic/Dredging
Commercial Shipping vesselsygar

Exciudes fishing vessals and vessels heading north
Drodge Disposal cubic yardsyear 50,000 trom Sen Francisco Bay ares. Excludes ! mil. cu.
Dredging cubic yardsiyear 182,000 per year of dredged and disposed sand off of Golden
Gete.
Development
Residential units/year 3,754 The everage ats of development between 1970 and
Commercial bildings/year 202 19689. Popuistion and development ase greatss in
* Poputation thousand persons S8S cocTeTRniies along the coast. includes Monterey and
Sasnis Cruz countiss.
Energy/Mining
ol million barreis 80 Contains the same amount as Boundery Aftermative 1.
Natural Gas biltion cubic feet 10
Sand Mining Cubic yardsyesr

150,000

Adjacent Land Use

Urban square miles 213 |urban lends are concentrated in population centers
Range ’ 1,420 ciustered around Monterey Say.
Forest ’ 2,284
Agricutiure . 94S
Public Recreatlon
Ocean-Adjacent Areas number B Amvatives | and 7 heve the fewest
Boat Slips . .51 af cossnadiacen: arees and smount of beach)
Beaches linaar miss “ milsage.
-
1
Discharges
Point Sources
Dicect bgy of wastowater 18 Exciudes PGAE power plant end refreciory.
Indirect * 9
Non-Point Sources by of wastowster 178
Ressarch/Education
acilitios numbec 1" Exciudes he U.S. Fish and Wikdiile research station
F p“ the U.C. Landeis-Hill research faciity .
Miiitary
Training Areas square nautical miles 148 Ei

Bars are rounded 0 e Neareat 10 parcent

Abbreviations: hq-ﬂmmnyw:mmmﬂlmaﬁcm



I1. Section: Requlatory Alternatives

A. Introduction |

Regulatory alternatives governing nine eight types of
potential or current uses of the Sanctuary (oil, gas and mineral
activities; discharges and deposits; possession, moving or injury
of historical resources; alteration of or construction on the
seabed; taking of marine mammals, turtles and seabirds;
overflights; "personal water craft"; vessel traffic; and fishing
were evaluated in terms of need and effectiveness for reséurce
protection.

In formulating the proposed Sanctuary regulatory regime NOAA:
first, analyzed the resources and human uses of.the Monterey Bay

environment; second, analyzed the existing requlatory regime with

regard to protection of the resources and qualities of the Monterey .

Bay area from possible harmful human activities; third, proposed
alternative regqulatory regimes, including relying on the existing
_regulatory regime, to protect the proposed Sanctuary's resources
and qualities; fourth, analyzed the environmental consequences of
each requlatory alternative, including no additional action with
Sanctuary designation, to the resources and qualities of the
Monterey Bay area; and fifth, proposed draft regulations based on
the preferred course of action, the one deemed necessary to protect
Sanctuary resources'and qualities.

The choice of ptoposed regulations was not only based on the
environmental consequences of each action and the constraints set

by the MPRSA, which states in Section 304(c):
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(1) Nothing in this title shall be construed as terminating or
granting to the Secretary the right to terminate any valid lease,
permit, license, or right of subsistence use or of access if the
lease, permit, license, or right -

(A) was in existence on the date of enactment of the Marine
Sanctuaries Amendments of 1984, with respect to any national marine
sanctuary designated before that date: or

" (B) is in existence on the date of designation of any national
marine sanctuary, with respect to any national marine sanctuary
designated after the date of enactment of the Marine Sanctuaries
Amendments of 1984.

(2) The exercise of a lease, permit, license, or right is subject
to regulation by the Secretary consistent with the purposes for
which the sanctuary is designated.

When the preferred Sanctuary action is either, not to include
an activity in these nine categories or, to rely on the status quo
to govern the activity (i.e. fishing and vessel traffic), the
activity would continue to be subject to existing regulations. 1In
case of conflict with a Sanctuary regulation, the regulation that
" the Director of the Office of Coastal and Resource Management deems
more protective of Sanctuary resources and qualities would govern.

Each proposed Sanctuary regulation is stated below and
described in terms of its impact to resources and uses. The status
quo regarding each regulation is also given in terms of existing
laws, requlations and their impacts to the resources and uses of

the Monterey Bay area. Table XX summarizes these potential impacts

in comparative form.
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B. O0il, Gas and Mineral Activities

1. Status Quo
a. Existing Requlatory Framework

Under this alternative the resource protection regime would
rely on the Department of the Interior's Outer Continental Shelf
(OCS) Natural Gas and 0il Comprehensive Program 1992-1997, the |
proposed Sanctuary regulatory and management framework, and
existing Federal statutes to provide protection to the Sanctuary's
resources.

Department of the Interior, MMS, final rule for oil and gas
and sulphur operations in the 0CS, (30 CFR Parts 250 and 256)
provides the regulatory regime for more performance standards and
new and updated requirements for operational and environmental
safety. The use of Best Available and Safest Technologies is
required by the Director of MMS to help prevent significant effects
on safety, health or the environment (30 CFR Part 250.22).
. Numerous regulations exist to help prevent blowouts during the
different phases of oil and gas activities and which require
adequately trained personnel during OCS operationms.

| Environmental review and the opportunity for the public

comment take place prior to any hydrocarbon production under the
provisions of the Outer Continental Shelf Lands Act and the
National Environmental Policy Act. 1In addition, all lease sale

activities in the 0OCS would require consistency with the State of

California Coastal Zone Management Plan. The—eurrent—o0c5—0i1—&




If areas within the Sanctuary are leased for hydrocarbon

activities in the future, NOAA has authority to condition or deny
approval for, as necessary, permits or other authorizations granted
to operators (lessees or contractors) by other authorities for
activities which are otherwise prohibited under Sanctuary
regulations. Such conditions may include, but are not limited to,
the establishment of a monitoring program and scientific research
studies to measure the effects of hydrbcarbon activities on
Sanctuary resources and the restriction of discharges. Any
conditions imposed by NOAA on other authorities' permits would be
made in consultation with those agencies and the permitees.

Finally, NOAA has the ability to enact emergency regulations
to prohibit hydrocarbon activities, or any other activities, where
necéssary to prevent or minimize the destruction,-of, loss of, or
injury to a Sanctuary resource or quality, or minimize the imminent
risk of such destruction, loss or injury, on a temporary basis.

b, Impact to Resources

Future Lease Sale Plans in the central California Planning
area and associated development may occur close to shore, near
sensitive haul-out areas and in highly productive marine waters
that are all part of the Monterey Bay ecosystem. The nationally
recognized, sensitive marine resources of the Monterey Ba& area,

however, warrant more comprehensive, long-term protection from
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adverse environmental effects of oil spills, discharges and, noise
and visual disturbance.

For example, a group of Afio Nuevo Basin tracts off San Mateo
County, approximately 10 nmi due west of Afio Nuevo, were scheduled
to be included in MMS's Lease Sale #119 and are known to be of high
oil and gas resource potential (Mullins and Nagel, 1982) (FPigure
XX). Due to the unique nature and environmental sensitivity of
areas such as off of Afio Nuevo it seems additional safeguards are
necessary to protect the proposed Sanctuary's resources and
qualities. Presently, no administrative mechanism exists to
permanently set aside such an imbor;ant area. - For each sale, all
tracts not already leased are reconsidered.

A recent NAS study (NAS, The Adequacy of Environmental
Information for Continental Shelf 0il and Gas Decisions: Florida
and California, 1989) as well as past EPA (1983) and NAS (1985)
studies have all examined whether there is adequate information
available to determine the effects of oil and gas activities on the
ﬁarine environment. Although many uncertainties still exist,
"experience from recent oil spills shows massive destruction to all
levels of the marine environment from coating of rocks and
subsequent loss of encrusting organisms, to fouling of birds,
pinnipeds and sea otters resulting in loss of thermoregulatory
ability, poisoning from ingestion and death.

c. Impact to Uses
Development of the 0CS for oil and gas resources will include

an increase in the number of offshore platforms. Associated with
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this direct development will be numerous indirect increases in
human activities such as increase in vessel traffic, either
servicing the platforms or transporting oil (unless pipelines are
used to offload the discovéred resources), increases in overflights
from helicopters, increasing levels of discharges, and increased
urban development. It is possible for this potential development
to have a negative impact on fishing in the area and on

recreational and tourist activities.

. _Sanctua Alternative 1
a. __Sanctuary aAction

Under this alternative, a regulation could be promulgated
prohibiting o0il, gas and mineral activities within discrete areas
in the sanctuary. These areas could include, but are not limited
to, geographical zones around Areas of Special Biological
Significance, State Reserves, Beaches, Parks or other marine areas
and habitats that are especially fragile and vulnerable to the
effects of oil and gas activities. 1In addition, hydrocarbon
activities maybe restricted and only permitted if executed with
discharge and/or monitoring requirements. The moniforing
requirement would be similar to the following:

Within specified areas of the Sanctuary the operator (lessee)

is required to submit a monitoring plan to assess the effects

of oil and gas exploration, development and operations on the

biotic communities of the Sanctuary. Monitoring

investigations are to be conducted by qualified, independent

scientific personnel, these personnel and all required

equipment must be available at the time of operations. The

. monitoring team must submit its findings to the Minerals
Management Service Regional Director (RD) (Pacific OCS Office)
and the SRD in accordance with a pre-established schedule.
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The findings must be submitted immediately in case of imminent
danger to the biota of the Sanctuary resulting from drilling
or other operations. If it is determined by the RD, in
consultation with the SRD, that surface disposal of drilling
fluids presents no danger to the Sanctuary, no further
monitoring of that particular well or platform is required.
If, however, the monitoring program indicates that the biota
of the Sanctuary are being harmed, or if there is any
likelihood that a particular well or platform may cause harm
to the biota of the Sanctuary, the RD and SRD shall require
implementation of mitigating measures such as: (1) the
disposition of all drill cuttings and fluids by barging, or by
shunting the material through a down pipe that terminates an
appropriate distance, but no more that 10 meters, from the
bottom, or (2) other appropriate operational restrictions.

This regulation would also require that a formal interagency
consultation process between the SRD and MMS be established to
‘oversee the monitoring process with the Sanctuary.

b. Impact to Resources |

Many of the impacts discussed above under the Status Quo
regime would still apply although particularly sensitive areas
would be protected by eliminating development in specific zones
around resources most at risk.

c. Impact to Uses

Increases in human activities associated with offshore oil and
gas development would still occur although at potentially reduced
magnitudes. Conversely the predicted negative impacts to fishing’

and recreational activities would be reduced.

3. Sanctuary Alternative 2 (Preferred)
a. Sanctuary Action

Exploring for, developing, or producing oil, gas or minerals is
prohibited in the Sanctuary _
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b. _Impact to Resources

The resources and qualities of the Monterey Bay area,
particularly sea otters, sea birds, and pinnipeds that use the
haul-out sites, kelp forests and rocks along the Monterey Bay
coast, and the high water quality of the area, are especially
vulnerable to oil and gas activities in the area. A prohibition on
0il and gas activities within the proposed Sanctuary boundaries
will provide partial protection from oil and gas activities for the
resources ahd qualities within the proposed boundaries. Only
partial protection would be provided due to the remaining threat
from oil and gas activities outside of the Sanctuary boundaries and
from vessel traffic, particularly oil tankers, transiting through
and near the Sanctuary. A prohibition on mineral activities within
the proposed Sanctuary is necessary to be consistent with the
preohibitien regqulation on alteration of or construction on the
seabed as discussed below.

The proposed regulation will prohibit activities in the
Sanctuary which might otherwise result in chronic discharges,
qatastrophic oil spills, and various other activities associated
with petroleum development which may harm wildlife (including many
endangered species) within some of the primary foraging waters
surrounding the major bird and pinniped rqokeries and resting
places in the area. The proposed prohibition of hydrocarbon
activities wiil ensufe'continued absence of leasing in the
currently deferred Federal OCS areas off Monterey and Big Sur and

deferred state waters and add an additional layer of protection to
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environmentally sensitive areas such as off Afio Nuevo.

While it is clear that the natural resources and qualities of
Monterey Bay are of National significance and value, scientific
evidence and qulic opinion are still divided regarding the effects
of oil and gas activities on these natural resources and qualities.
Due to the mandate of the MPRSA to protect these Nationally
significant natural resources and qualities and the identified
risks to these resources, NOAA is proposing to eliminate concern
for any adverse environmental impacts that may occur in the
Sanctuary from oil and gas activities by prohibiting these
activities within the proposed Sanctuary boundary (approximately
2,539 square nmi). |

c. Impact to Uses

There is presently‘no oil and gas development taking place in
the study area. Lease Sale 119 has been canceled and no additional
Lease Sales activity is proposed up to the year 2000. This
prohibition would eliminate all future potential direct and
indirect oil and gas industry activities in the area. However,
activities such as tourism and fishing should be beneficially

impacted.
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C. Discharges or Deposits
1. Status Quo
a. Existing Regulatory Framework

Numerous laws and regulations administered by many local,
state and Federal agencies exist governing the contamination of
ocean waters by discharges and deposits from a variety of sources,
including, but not limited to: 1) discharges from point sources
(which require a National Pollutant Discharge Elimination System
(NPDES) permit) (e.g powef, industrial, desalination and municipal
wastewater treatment plants and oil and gas platforms): 2)
discharges from non-point sources, (e.g. urban and agricultural
runoff); 3) discharges of oil and hazardous substances (e.g. oil
from vessel bilges and toxic chemicals) and overboard trash
disposal (e.g. discarded fishing nets and plastic trash) and 4)
ocean dumping e.g. (dredge material from harbor channels).

The primary Federal, state and local laws, policies and plans
governing dir "harges, include but are not limited to: the Federal
Water Pollution Control Act (the "Clean Water Act", CWA); the

Marine Protection, Research, and Sanctuaries Act (MPRSA); the

Coastal Zone Management Act (CZMA) ; the Rivers and Harbors Act; the

Act to Prevent Pollution from Ships, (and MARPOL, Annexes I-V); the
Marine Plastic Pollution Research and Control Act; the
Comprehensive Environmental Response, Compensation and Liability
Act (CERCIA) includiththe National cOntingency Plan; EPA's
Administrative Requlations; the State of California Water Code,

including but not limited to the California Porter-Cologne Water
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Quality Act: the Fish and Game Code; the California Harbors and
Navigation Code; the California Ocean Plan; the california Enclosed
Bays and Estuaries Plan; the Water Quality Control Plan-San
Francisco Bay Basin Region‘(z); the Water Quality Control.Plan-
Central Coast Basin Region (3).

Responsible agencies for implementing appropriate requlations
and plans, include but are not limited to, the National Oceanic and
Atmospheric Administrat;on ("NOAA"), the U.S. Environmental
Protection Agency ("EPA"), the U.S. Corps of Engineers ("COE"), the
U.S. Coast Guard ("USCG"), the California State Water Resources
Control Board ("State Board"), the California Regional Water
Quality Control Board, Central Coast Region ("Regional Board,
Central Coast Region"), the California Regional Water Quality
Control Board, San Francisco Bay Region; ("Regional Board, San
Francisco Bay Region"), the California Coastal Commission ("cccw),
and the Association of Monterey Bay Area Governments ("AMBAG").

(1) Point Source Discharges-

NPDES permits are required by all dischargers, municipal and
industrial, that discharge to "waters of the Nation". The SWRCB
and the RWQCBs are responsible for the protection of the quality of
the State's waters through the development of water guality control
plans and the issuance of waste discharge orders. Pursuant to
Section 402 of the CWA and Section 13370 of the California Water
Code,. EPA has apprerd.the State's program to issue and enforce
NPDES permits to ensure, to the greatest exten; possible, that

discharges to surface waters do not adversely affect the quality
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and beneficial uses of the such waters. The State issues NPDES
permits in accordance with a Memorandum of Agreement (MOA) between
the EPA and the State Board. Regional Board staff prepare the
permit and the State Board and EPA may comment upon, or object to
the issuance of, a permit or the terms and conditions therein.
Neither the State Board not the regional Boards adopt or issue an
NPDES permit until all objections have been resolved pursuant to 40
CFR 123.44 and the MOA.

(2) Non-Point Source Discharges (NPS)

EPA has provided the state of California guidance on
implementing the provisions of EPA's Antidegradation Policy (40 CFR
131.12) which is applicable to Non-Point Source (NPS) Pollution as
well as ;oint Source Pollution. Specifically, "where high quality
waters constitute an outstanding National resource, such as waters
of National and State Parks and wildlife refuges and waters of
exceptional recreational or ecological significance, that water
quality shall be maintained and prdtected“ (40 CFR 131.12 (a)(3)).
The NPS provisions of the CWA 2 53(j), 208, 303(e) and 319 are
subject to the antidegradation policy and EPA is developing

additional guidance in this area.

AMBAG has prepared a Non-Point Source Pollution Program Manual

pursuant to the CWA 208 studies, with recommendations to guide
local governments and other agencies in preparing effective control
ordinances and BMPs fof erosion and sedimentation, -and urban and
agricultural runoff, and is continuing to manage studies on non-

point source pollution under the CWA 205J.
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The State of California's 319 Non-Point Source Pollution Plan
approved by EPA pursuant to the CWA identifies within State
coordination for NPS by SWRCB to be with the U.S. Agricultural
Stabilizationrand Conservation Service, U.S. Soil Conservation
Service and California Department of Transportation. Under the 319
Plan it is predicted that the Regional Boards will develop policy
for NPS from (1) voluntary implementation of Best Management
Practices (BMP) (such as those enumerated for NPS agricultural and
urban issues in the Report to Congress: "NPS Pollution in the
United States, Report to Congress, 1984"), (2) Regulatory based
encouragement of BMP's, and (3) effluent limitations.

The CCC retains permanent jurisdiction ané requires a coastal
development permit for actions over lands of the coastal zone
including the immediate shoreline (tidelands, submerged lands, and
public trust lands) under the provisions of the California Coastal
Act (CCA) of 1976 (Cal. Pub. Res. Code 3000 et seq.) pursuant to
the authority of the CZMA. In addition, the CCC retains appeal
jurisdiction for certain types of development in certain areas
where a local government has a certified Local Coastal Program
thP). Several of the CCC policies provide special consideration
to the resources and qualities of the Sanctuary including but not
limited'to, (1) providing special protection to areas and species
of speéial biological or economic significance, and requires that
uses of the marine'ehvironment shall be carried our in a manher
that will maintain biological productivity (CCA, Section 30230),

(2) limits dredging and filling in coastal waters to situations

v
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where "there is no feasible less environmentally damaging
alternative" and where is related to specific listed purposes (cca,
Section 30233), (3) authorizes the protection of environmentally
sensitive habitat areas "against any significant disruption of
habitat values" and against impacts from adjacent development which
would "significantly degrade" the area (CCA, Section 30240), (4)
considers the secondary impacts resulting from the increase in
power production needs for desalination plants (CCA, Section

30253 (4).

Finally, the Omnibus Budget Reconciliation Act, 1990, P.L.
101-508, Section 6217(g) requires the Administrator of EPA in
consultation with the Secretary of Commerce and the U.S. Fish and
wildlife Service and other Federal Agencies, to publish guidance
for specifying management measures for sources of NPS in coastal
water for each state with an approved coastal zone Management
Program; and Section 6217 (b) requires the State to provide for
implementation, at a minimum, of management measures in conformity
with the guidance of (g) and implemented through the State coastal
zone management program under the CZMA, and the section 319 program
under the CWA to protect coastal waters from non-point source
pollution from adjacent coastal land uses, and to protect
designated critical areas through additional management measures.

ardous waste il and ’ sposa

Discharges of éilvand chemical waste are regulated under
provisions of the Act to Prevent Pollution from Ships of 1980, as

amended in 1982 and 1987 (33 U.S.C. §§ 1901 et seq.) and under
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CERCIA, with the Coast Guard designated as the lead agency for
implementation of procedures under the National Contingency Plan in
coastal and ocean waters.

On October 27, 1988 the USCG announced a Notice of Proposed
Rule Making that would implement the pollution prevention
requirements of Annex V of the International Marine Poliution
Convention, MARPOL 73/78 (53 FR 43622). These proposed regulations
are expected to reduce the incidence of discharges of plastics and
other ship-generated garbage into the marine environment.

(4) Ocean dumping

The COE has permitting authérity over dumping of dredged
material in coastal and open ocean (section 103 of the MPRSA) with
determination to issue a permit being subject to review and
approval by EPA, while section 404 of the CWA controls the actual
discharge of dredged or fill material.

Under Title I of the MPRSA regulation of ocean dumping
provides for special recognition of Nationally significant marine
éreas, such as marine sanctuaries under Title III.

b. Impact to Resources

Although water quality in the Monterey Bay area is considered
to be good there is evidence of potential water quality limited
segments and there exists an increasing public demand to address
the decline in the health and productivity of our Nation's coastal
and ocean resourceé.' it has been recommended by the U.S. Office of
Technology Assessment that it is necessary to identify waterbodies

needing additional management such as the Monterey Bay area where
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increased population pressure on the coastal zone and associated
point and non-point sources of pollution such as toxics and
nutrients, threaten the water quality and all resources of the
Monterey Bay area without additional deliberate protection.

Benthic habitats will continue to be threatened by proposed
designation and use of ocean disposal dump sites in the Sanctuary.
Water quality is threatened from existing and proposed nutrient and
metal loading from sewage treatment plants. Point and non-point
sources pollution has also caused the closure of shellfishing beds
in the Monterey Bay area and continues to threaten productive
coastal habitats such as estuaries and sloughs through
eutrophication and toxic loadings of metals, pesticides and
herbicides. Coastal and offshore species of fish, seabirds and
marine mammals, particularly the sea otter, are threatened from
garbage and disease from contaminated food and contact with
pathogenic organisms.

Proposed desalination plants in the Monterey Bay area would
éause a variety of potential environmental impacts depending on the
final location and type of operation. A seawater desalination
plant requires a coastal groundwater or ocean source of water, a
means of disposing of the waste brine, which may require an outfall
pipe and a distribution system of the potable product water.

Operation of a'desalination plant causes a complex discharge
to the ocean environheﬁt from pre-treatment of the feedwater,
effluent from pipeline flushing, Reverse Osmosis (R/0) membrane

cleaning solutions, and the disposal of concentrated brines.
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According to the DEIR for the City of Santa Barbara's Temporary
Emergency Desalination Project there are several chemicals used
during the desalination process which could pose a hazard to the
environment including, chlorine, sulfur dioxide, sodium hydroxide,
ferric chloride, carbon dioxide, antiscalent, zinc orthophosphate,
and polyelectrolyte.

Pretreatment of feedwater involves not only filtering to
remove sand and other particulate matter but also addition of
chlorine and carbon dioxide for Ph reduction and ferric chloride

for coagulation of suspended solids. Frequent (once every three

- days) filter backwashing and membrane cleaning with alkaline

cleaners remove organic fouling. Brine disposal involves discharge
of seawater at approximately 1.8 times background seawater
salinity.

The discharge from the plume, as well as any pipelines may
also alter the natural currents in the area. Air emission would
also increase due to the production of energy for use in
desalination plants.

c. Impact to Uses

The status quo will continue to provide for increasing urban
and agricultural use adjacent to the Monterey Bay area which in
turn will cause additional sources of point source and non-point
source pollution. Urban population increases are predicted in the
coastal zone of Moﬂtéréy Bay and agricultural land use is expected
to continue at least at current levels under the status quo. The

status quo regime for discharges will not negatively impact these
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uses of the Monterey Bay area based on considerations of the I

cumulative impact of these activities on the resources and

qualities of the Monterey Bay area ecosystenm.

Desalination plants not only have the impact of producing

freshwater for local communities but may also have the side-effect

of disturbing recreational activities in vicinity of the area. 1In

addition proposals to mix the discharge effluent with existing

municipal dischargers may cause difficulties with enforcement

because the recipient of the desalination discharge will become

responsible for the compliance with the regqulatory requirements.

2. Sanctuary Alternative (Preferred)
a. Sanctuary Action .

Discharging or depositing, from within the boundaries of the
Sanctuary, any material or other substance is prohibited
except:

(1) fish, fish parts, chumming materials or bait used in
or resulting from normal fishing operations in the
Sanctuary;

(2) biodegradable effluent incidental to vessel use
generated by marine sanitation devices appreved-by—the
Y+5+—ceoast—Guard in accordance with the Clean Water Act
Section 312, 42 USC 1322 et seq.:

(3) water generated by routine vessel operations (e.q.,
cooling water, greywater and deck washdown) excluding
bilge pumping;

(4) engine exhaust;

(5) sinkable training devices and ordinance discharges by
the U.S. Military in designated Military operating areas;
(6) routine discharges associated with mariculture
operations at magnitude, frequency and quality levels
existing as of the date of designation;

(7) routine discharges associated with mariculture
operations after the date of designation provided the
mariculture operation is certified by NOAA is accordance
with Section 944.10; '
(8) dredge material disposed of at the designated SF 12 .
and SF 14 dump sites off of Moss Landing at existing
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magnltudes, qualltles and frequenc1es and provided such
disposal is certified by NOAA in accordance with Section
944.9. All new disposal of dredge material within the
Sanctuary and designation of new dump sites is
prohibited;

(9) point source dlscharges from, including but not
limited to, municipal waste water treatment, power,
desalination and industrial plants provided such
discharge, if existing as of the date of designation, is
certified by NOAA in accordance with Section 944.9 and if
after the date of designation, is certified by NOAA in
accordance with Section 944.10. NOAA encourages existing
facilities to decrease their discharge and increase their
performance due to the presence of a National Marine
Sanctuary. Municipal treatment plants will be required
to have at least secondary treatment capabilities and
tertiary or greater as appropriate or necessary depending
on the risk to Sanctuary resources and qualities. The
cities of Santa Cruz and Watsonville, which currently
discharge primarily treated sewage, would therefore be
required to upgrade to at least secondary treatment.
Discharge by these cities at prlmary levels of treatment
‘'will be allowed until expiration of ex1st1ng permits.
Upon requests for renewal of their permits in accordance
with Section 944.9 NOAA will require, as a condition of
certification, that the treatment be upgraded to at least
secondary levels.

(10) New discharges from desalination facilities will not
be prohibited, but rather will be subject, in-
consultation with appropriate local, state and federal
regulatory agencies, to NOAA review and approval in
accordance with Section 944.10.

Discharging or depositing, from beyond the boundaries of the
Sanctuary, materials or other substances, other than those
listed in (1-10) above, that subsequently enter the Sanctuary
and injure a Sanctuary resource or Sanctuary quality is
prohibited.

b. Impact to Resources

The intent of this prohibition is to protect the Sanctuary

resources and qualities from the harmful effects of land and sea-

generated non-pdint’and point source pollution, such as but not

limited to, trash and oil disposal by vessels and pollutant loading

from adjacent urban and rural land use practices.

By maintaining the high water quality of the Monterey Bay area
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the organisms responsible for primary productivity at the base of .
the food chain will be protected. Coastal wetland, slough and

estuarine habitats will be protected from the direct affects of

pollutant loadings. Benthic biota will be protected especially

from smothering and turbidity increases from the dumping of dredge
material. Fish, seabirds, turtles and marine mammals will be

protected from direct negative impacts such as entanglement in

discarded trash and infection from degraded water quality and

benefit from the indirect affects of protected habitats and

enhanced prey abundance.

c. Impact to Uses

Overall the impact of this regulatioh on human uses as well as
the Sanctuaries resources and quayities is expected to be
beneficial. No existing human uses will be terminated with . .
designation and in the long-term many activities such as fishing,
mariculture and tourism will continue to benefit from the
maintenance of the high water quality of the area.

NOAA will work within the existing process, rather than create
a new regulatory review and approval procedure, governing discharge
activities in the Monterey Bay NMS area and coastal watersheds.
Thus, NOAA intends to minimize any additional administrative burdeﬁ
on those dischargers that are required to obtain a National
Pollutant Discharge Elimination System (NPDES) permit or a Waste
Water Discharge Requirément (WDR) permit for discharges that affect
or may affect the Monterey Bay NMS while at the same time ensure

the existing process addresses the special concerns of the .
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Sanctuary and its resources and gqualities.

In addition, a close working relationship between the
Sanctuary and existing authorities and affected users will
necessitate the identification and exchange of information relevant
to the parties mutual goals for the maintenance of the area's high
watef quality and the protection and conservation of natural
resoﬁrces and qualities of the Monterey Bay area.

NOAA is in the process of developing a Memorandum of Agreement
(MOA) between Federal, State and Local water quality management
agencies to determine specific procedures by which the goals of the
Sanétuary would be achieved by using the existing discharge
permitting process. NOAA intends to work at the earliest stages of
the permit application process, such as during the preparation of
required environmental impact analyses, with both the relevant
discharge authorities and the applicant in an effort to understand
and address mutual concerns and accomplish the pgrties varying
objectives. . L

Consistent with the MPRSA primary objective of protecting the
Sanctuary and its resources, section 301(b) (5) of the MPRSA, 16
U.S.C. § 1431(b) (5), the Sanctuary regulations address discharées
within the Sanctuary boundary (15 CFR 944.5(a)(2)) as well as those
discharges outside of the Sanctuary boundaries which may enter and
injure Sanctuary resources and qualities (15 CFR 944.5(a)(3)). All
discharges classified ﬁnder the CWA as "discharges into the waters
of the Nation" are included under the scope of Sanctuary

designation 15 CFR 944.5(a) (2)-(3).
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In accordance with section 304(c) (1) of the MPRSA, 16 U.S.C. §
1434 (c) (1), NOAA may regulate existing permits through
certification which may include imposition of terms and conditions
consistent with the purposes for which the Sanctuary is designated.
Requlation of new discharge permits issued after the date of
designation will be subject to the review process which may include
added terms and conditions or objection to issuance, as necessary
to protect Sanctuary resources and qualities. Any application for
an amendment, renewal or extension to an existing discharge permit
will be considered as a new discharge permit.

Specific impacts to uses of the area that involve discharge
into the Sanctuary area are discussed in more detail below.

{1) Vessels

The impact of this regulation on vessel operations is.expected
to be minor. 0il discharges are presently regulated under the
Clean Water Act. Where it pertains to oil discharges, this
regulation would increase the penaities for violations.

Non-biodegradable and other potentially harmful trash will
have to be kept on boats and disposed of at proper facilities, most

likely-on the mainland. The exceptions to this regulation are

designed to allow continued use of the Sanctuary by vessels that do-

not appear to threaten Sanctuary resources and qualities. Thus,
fish, fish parts, and bait used in or resulting from normal fishing
operations within the Sanctuary, exhaust, vessel cooling waters,
and approved marine sanitation wastes are specifically exempted

from the prohibition.
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(2) Dredge Disposal Activities

The regulation would allow, with NOAA certification, existing
disposal of dredge material at current magnitudeé, quality and
frequencies at existing disposal sites off of Moss Landing and only
prohibit proposed additional dumping and the disposal of dredge
material within the sanctuary.

NOAA is consulting with EPA, the State Water Resources Board
and Regional Water Quality Control Board and Harbor Masters
regarding existing dredge and disposal activities within the
vicinity of the proposed Sanctuary. Dredging activities in harbors
will not be affected by Sanctuary dgsignation as harbors are not
included within the Sanctuary boundaries and maintenance dredging
at existing magnitudes and frequencies in the Sanctuary is exempt
from the Sanctuary regulations. NOAA can work within the existing
regulatory process to ensure that the requirements for ocean dredge
disposal at existing sites are in place, enforced and adequate to
protect the resources of the Sanctuary. The Sanctuary requirement
6f certification of existing permits will assure review for
possible impacts without imposing undue burdens, however, fhe
reéhlation may impose additiomal costs by requiriné the use of more
expensive methods of dredge disposal or even disposal at
alternative sites on land if evidence shows that current dredge
disposal activities injure Sanctuary resources and qualities.

(;1 Point Source Discharges
Discharges and deposits from point sources info the Sanctuary,

pursuant to any permit executed as of the effective date of these
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requlations, are allowed subject to all prohibitions, restrictions

and conditions validly imposed by any other authority of competent

jurisdiction, provided however, that NOAA may regulate the exercise
of ﬁhese existing permits as necessary to achieve the purposes for

whiéh the Sanctuary was designated.

In consultation with scientific institutions and local, State
and regional organizations such as the Association of Monterey Bay
Area Governments, NOAA will consult with the permittees and the
relevant permitting authorities of these activities to determine
means of achieving the Sanctuary purposes. If additional
constraints are necessary, NOAA will work with the permittees and
permitting authorities to determine the necessary level of

conditions to provide adequate protection of the proposed

Sanctuary's resources and qualities. DN

The requirement of NOAA certification of existing permits for
municipal sewage, industrial and power plants will ensure NOAA
consideration of potential impacts on Sanctuary resources and
qualities. The NOAA certification process will be coordinated with
EPA and State and Regional Water Quality Control Boards.

New proposals for permits, licenses, or other authorizations
after the effective date of Sanctuary designation allowing the
discharge of municipal sewage, industrial, power, or desalination
effluent will be subject‘to Sanctuary regulatory prohibitions to
ensure that Sanctuary fesources and qualities are protected from
injury.

When existing permits are submitted for renewal, and reviewed
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as a new permit, NOAA will evaluate the activity to determine the
extent of any negative effects to water quality or ﬁatural
resources and whether the activity has complied with its permit
standards and potentially decreased its dischafge and increased its
performance due to the presence of a National Marine Sanctuary.

Consistent with the antidegradation policy for outstanding
national resource waters only new point source dischargers,
including desalination activities, that are proven by the
discharger to maintain the existing water quality and do not injure
Sanctuary resources or qualities would be alléwed. In addition,
and consistent with the Clean Water Act the Sanctuary will require
at least secondary treatment and preferably tertiary or greater for
municipal treatment plants depending on the risk to Sanctuary
resources and qualities.

The cities of Santa Cruz and Watsonville, which currently
discharge primarily treated sewage, would therefore be required to
" upgrade to at least secondary treatment. Discharge by these cities
at primary levels of treatment will be allowed until expiration of
existing permits. Upon requests for renewal of their permits NOAA
will require, as a condition of certification, that the treatment
be upgraded to at least secondary levels.

New discharges from desalination facilities will not be
prohibited, but rather will be subject, in consultation with
appropriate local, state and federal regulatory agencies, to NOAA
review and approval.

This regulation could thus result in additional costs to

III-37



existing and future dischargers if the Sanctuary were to determine
that a higher level of treatment or other, more expensive disposal
methods were preferable in order to ensure Sanctuary resources and
qualities are protected. However, the requirement of Sanctuary
certification or other approval of permits for point source
dischargers will ensure that these potentially harmful activities
receive special consideration from the Sanctuary viewpoint.

(4) Non-Point Source Discharges (NPS)

Land based NP8 discharges within watersheds adjacent to the
sanctuary that drain into the S8anctuary would be monitored to
ensure the activity is consistent with the goals of the Banctuary
and that Sanctuary resources and qu;lities are prot;cted. If
evidence arises that Sanctuary resources and qualities are
threatened, NOAA intends to work with existing regulatory agencies
and responsible parties to determine appropriate measures to
prevent the threat of injury to S8anctuary resources and qualities.

_As existing mariculture and aquaculture sites do not seem to
pose a threat to Sanctuary resources and qualities at current
magnitude, quality and frequency of discharge, these activities are
axemp£ from the regqulation and no certification of existing permits
is required. However, to ensure that any nev and proposed
mariculture and aquaculture sites, after the effective date of
Sanctuary designation, also do not threaten Sanctuary resources and
qualities due to disChéfges into the Sanctuary, they would be

regulated by the Sanctuary in accordance with Section 944.10.
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D. Historical Resources

1. Status Quo

a. Existing Requlatory Framework

Under this alternative any historical resources (as defined by
Sanctuary Program and Sanctuary regulations to include, inter alia,
archeological, paleontological, or cultural resources) would remain
subject only to the existing management regime, including the
National Historic Preservation Act of 1966 (NHPA), 16 U.S.C. 470 et
seq., the Archeological and Historical Preservation Act of 1974, 16
U.S.C. 469 et seq., the Abandoned Shipwreck Act (ASA) of 1987, 43
U.S.C. 2101 et seq., and the Archeological Resources Protection Act
of 1979 (ARPA), 16 U.S.C. 470aa et seqg., and with permits provided
by the State Lands Commission for those historic resources in State
waters, pursuant to the Shipwreck and Historic Maritime Resources
Program of 1989, enacted by the State legislature as Chapter 732,
in accordance with the ASA. '

b. Impact to Resources

Existing regulatory authorities provide some protection for
underwater historical or cultural resources. California can
register sites as either "points of interest" or "land marks®, and
the latter designation provides some protection to sites in State
waters.

Proposed guidelines published by the National Park Service (54
FR 13641) would assi#t'the states and Federal agencies in
developing legislation and regulations to carry out their

management responsibilities regarding shipwrecks in accordance with
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the provisions of the Asa.

The NHPA mandates that federal agencies consult with and
- Advisory Council on Historic Preservation before engaging in any
undertaking that could effect historic resources. Consultation
with the expertise of this Council provides Federal agencies with
an opportunity to ensure their proposed activities are technically
adequate and that any plans to salvage historic resources take into
account preservation requirement for the long-term protection of
the resources.

The State Lands Commission in association with the State
Historic Preservation Officer (SHPO) can nominate appropriate sites
and vessels for listing on the National Register of Historic
Resources. In an agreement with the University of California the
SLC has bequn a computer inventory of more that 1500 sites in State
waters to provide further research on these sites and vessels and
to determine their historic significance.

However, there would be minimai impact or special recognition
and protection to other associated resources and the site's
environmental integrity, such as benthic biota and fish
communities.

¢. Impact to Uses

Salvage operations in State waters must also be permitted by
the State Lands Commission. Registration on the National Register
of Historic Sites pro#ides protection only against Federal and not

private activities such as wreck divers and treasure salvors.
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2. Sanctuary Alternative (Preferred)

a. Sanctuary Action

Moving, Possessing or injuring, or attempting to move, or injure, a
Sanctuary historical resource is prohibited. This prohibition does
not apply to accidental moving, possession or injury during normal,
routine, fishing operations.

b. Impact to Resources

Under this alternative, moving, possessing, or injuring or
attempting to move, or injure a Sanctuary historical resource would
be prohibited without NOAA approval and issuance of a Sanctuary
permit. Sanctuary management of historical’resource under the
authority of the MPRSA shall be consistent, to the exﬁent
practicable, with the Federal archedloéical program by consulting
the Uniform Regulations, ARPA (43 CFR Part 7), the Secretary of the
Interior's Standards and Guidelines for Archeology and Historic
Preservation (48 FR 44716, Sept. 29, 1983) and other relevant
Federal regulations. NOAA also intends to work closely with the CA
State Lands Commission and the SHPO regarding approval to move,
injure or pessess abandoned shipwrecks, title to which is held by
the State of California.

Any historical resources known to be withiﬁ the proposed
Sanctuary, especially those that are on the National Register
listing under the National Historic Preservation Act, would be
carefully‘monitored by Sanctuary staff. In addition,. any activity
that could lead to the discovery of historical resources would be
carefully monitored. The Sanctuary Manager would try to ensure
that adequate information is available regarding the national
significance of these resources and appropriate management measures
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are in place.

This regulation would apply throughout the Sanctuary in order
to protect these valuable resources for research and
interpretation. In addition, during its review and approval of a
request for a Sanctuary permit NOAA would consider the impacts of
the proposed activity on adjacent Sanctuary resources and qualities
such as benthic communities and associated fish populations.

c. Impact to Uses

Human activities that normally "take" a historical resource
would also require a Sanctuary permit. Such a permit would only be
givén under specific circumstances such as for research or
education purposes. Where this responsibi}ity overlaps with other
state and Federal agencies the Sanctuary would coordinate its
review of permit request with the appropriate agency.

As only a few uses "take" historical resources, such as Navy
and treasure salvors and recreational divers, the impact of this

regulation is expected to be minor.

III-42



E. Alteration of or Copnstruction on the Seabed

1. Status Quo
a. Existing Requlatory Framework

Section 10 of the Rivers and Harbors Act; Section 404 of the
Clean Water Act; the Title I of the Marine Protection, Research,
and Sanctuaries Act; the Submerged Lands Act; the Outer Continental
Shelf Lands Act; the State Porter-Cologne Water Quality Act; and
the California Coastal Act.

The primary Federal agencies affected include but are not
limited to, the U.S. Corps of Engineers and EPA; and the primary
state agencies include but are not limited to, the State Lands
Commission and the California Coastal Commission (CCC).

b. Impact to Resources

Under this alternative the benthic resources and the various
substrates of the Sanctuary would continue to be protected only by
the existing management regime. Existing State and Federal

regulations governing activities on the seabed would still apply.

. There would be no special emphasis on the importance of the seabed

as an environment that provides a variety of habitats that in turn
supports the rich colonies of kelp and other algae, benthic |
invertebrates and associated organisms dependant upon these habitat
assemblages.

For example, desalination, municipal, power and industrial
plant operation can éaﬁse seafloor disturbance, increased turbidity
and damage to kelp beds during pipeline construction and

maintenance. Construction impacts from desalination and municipal
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plants could result in disturbance to seabirds and marine mammals;
air pollution emissions; obstruction of views caused by machinery,
pPiping or tall structures; loud noises; disturbance to
archaeological and paleontological resources; erosion; non-point
source pollution; and disturbance of dune, surf zone and sea floor
ecology. The building of harbor breakwaters and piers and jetties
can smother benthic habitat and alter current patterns in the
immediate vicinity.

Finally, sand mining, dredging and dredge disposal activities
cause loss of sediment and associated disruptions in benthic
communities from erosion of habitat and smothering of organisms
from increased turbidity and particle deposition:

Although, the CCC limits dredging and filling in coastal
waters to situations where "there is no feasible less
environmentally damaging alternative™ and where it is related to
specific listed purposes, under the status quo no one agency
reviews the impacts of these activities on a cumulative basis or
from the holistic perspective of the Sanctuary ecosystem.

c. JImpact to Uses

Harbor maintenance activities are predicted to increase,
including expansion, and dredging and disposal of material from
slips and navigation channels. Sand mining activities are
predicted to continue at least at current rates. The construction
of pipelines and outfails into the ocean is predicted to increase.

Continued alteration of the seabed can interfere with public

access and recreation and loss of fish habitat and fishing grounds.
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Erosion of dunes and beaches from sand mining may not only impact
nature viewers and recreationists but may also interfere with long-

term coastal development projects in the area.

2. _Sanctuary Altérnative (Preferred)
a. Sanctua Action

Drilling into, dredging or otherwise altering the seabed of the
Sanctuary; or constructing, placing, or abandoning any structure,
material or other matter on the seabed of the Sanctuary is
prohibited, except if any of the above results from:

(1) anchoring vesséls,

(2) normal, routine, fishing operations,

(3) installation of navigation aids,

(4) maintaining mariculture operations existing as of the
effective date of Sanctuary designation,

(5) routine harbor maintenance, including dredging of harbor
entrance channels;

(6) construction of docks and piers;

(7) sand mining activities existing as of the date of
designation, at current frequencies and magnitudes,
provided the activity is certified by the Sanctuary in
accordance with Section 944.9. All new sand mining,
including requests for renewal of existing activities,
within the Sanctuary below mean high water is prohibited.

b. Impact to Resources

The intent of this prohibition is to protect the resources and
qualities of the Sanctuary from the harmful effects of activities
such as, but not limited to, archeological excavations, drilling
intﬁlthe seabed, strip mining, laying of pipelines and outfalls,
ocean mineral extraction (including but not limited to sand
mining), dumping of dredge spoils and offshore commercial
development that may disrupt and/or destroy sensitive marine
benthic habitats such as kelp beds, invertebrate populations, fish

habitats, and estuaries and sloughs.
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C. Impact to Uses

Existing permitted activities that cause alteration of or
construction on the seabed, such aé maintenance of seawalls and
jetties, disposal of dredge material at existing sites at current
rates, magnitudes and qualities, would continue but be regulated by
the Sanctuary to ensure the activity is consistent with the
purposes for which the S8anctuary was designated in accordance with
S8ection 944.9.

New activities such as development of new breakwaters, new
applications or requests for offshore commercial development
projects such as, but not limited to, irtificial reefs, or new
mariculture and aquaculture sites would be regulated by the
Sanctuary, in consultation with appropriate existing authorities
and users, to ensure that Sanctuary resources and qualities are
protected in accordance with Section 9%44.10.

As harbors are excluded from the Sanctuary boundaries all
harbor activities within the exclusion zones would be exempt form
the scope of regul.:zion. 1In addition, routine harbor maintenance
activities beyond the boundaries of the Sanctuary are exempted from
this reqgulation. No new dredge disposal or designation of new
sites would be allowed in the Sanctuary.

Consistent with the first prohibition on oil, gas and mineral
activities within the Sanctuary no new sand mining would be allowed
in the Sanctuary and‘réquests for permit renewals for sand mining

in the surf zone below mean high water would be prohibited.
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F. Taking Marine Mammals, Turtles and Seabirds
1. Status Quo

a. Existing Requlatory Framework

The Marine Mammal Protection Act, Endangered Species Act,
Migratory Bird Treaty Act (MBTA) 16 U.S.C. § 703=-712.

Agencies involvedvinclude the National Marine Fisheries
Service, the U.S. Fish and Wildlife Service, and the State
Department of Fish and Game.

b. Impact to Resources

Under this alternative the Marine Mammal Protection Act (MMPA)
and the Endangered Species Act (ESA) would provide some protection
to the marine mammals, turtles and seabirds of the Sanctuary: both
prohibit the taking of specific species protected under those Acts.

The MBTA codifies a series of conventions between the U.S.
Great Britain, Mexico, Japan and the USSR providing complete
protection of the migratory birds, and their nests and eggs from
"~ hunting, killing, selling and exploitation as defined in S0 CFR 10,
20 and 21. Exploitation of this resource is permitted only via
permits.

These resources would continue to be protected on a species
and case-by-case basis without consideration of their role in the
ecosystem or under the special purview of the Sanctuary management
regimé.

-c ses
All users of the Monterey Bay area are prohibited from taking

any marine mammal or endangered or threatened seabirds and turtles
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unless in possession of a permit. Fishing activities are

specifically excluded from the provisions of the MMPA, ESA and
MBTA.

2. Sanctuary Alternative (Preferred)
a. Sanctuary Action
Taking any marine mammal or turtle or seabird in or above the
Sanctuary, except as permitted by regulations promulgated
under the Marine Mammal Protection Act (MMPA) and the
Endangered Species Act (ESA) is prohibited.
b. Impact to Resources
The term "taking" includes all forms of harassment. The MMPA
and the ESA both prohibit the taking oﬁ specific species protected
under those Acts. Sanctuary enforcement officials may consider
harassment cases pursuant to the MMPA, ESA and MBTA.
The proposed prohibition would overlap with the MMPA, MBTA and
ESA but also extend protection for Sanctuary resources on an
environmentally holistic basis. It would include all marine
mammals and turtles in the Sanctuary and seabirds in or above the
Sancfuary.
c. Impact to Uses
Oother than empowering Sanctuary officials to directly enforce
the provisions of the MMPA, ESA and MBTA this regulation should not
affect ény additional users other than those already regulated.
However, upon violation of this Sanctuary regulation the MPRSA
(Section 307) allows-NOAA to assess civil penalties as high as
$50,000 for each violation. The status quo sets maximum financial
penalti-s ranging between $2,000 and $25,000 per violation. Thus
this regulation may add further deterrence to individuals from
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violating this regqgulation. In addition, by directing civil
penalties back into the Marine Sanctuary Program, a more directed

effort can be implemented to protect these valuable natural

resources.
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G. oOverflights
1. Status Quo
a. Existing Requlatory Framework
Federal Aviation Administration Requlations FAR 91 et seq. and
State Department of Fishvand Game regulations for particular

sensitive areas.

b. Impact to Resources

FAR regulations are intended to provide for the safe operation
and maintenance of aircraft rather than for protection of the
environment. Low level overflights of ecologically sensitivé
coastal areas are know to cause disturbance and even fatalities of
marine resources such as sea otters, pinnipeds and seabirds.
Migrating and foraging cetaceans are also known‘to change their
behavior patterns when approached by aircraft flying at low levels.

Some protection is provided by the State to areas such as
the Afio Nuevo Reserve, Point lLobos Reserve and the California Sea
Otter Game Refuge by the Department of Fish and Game with
overflight prohibitions below 1000 feet.

c. Impact to Uses

FAR regulations require safe operating altitudes and distances
and specify that pilots are required to be more than 500 feet over
water and higher than 500 feet within 500 feet of shore (FAR
91.119). Seaplane and floatplane operations in water are governed
by the Coast Guard m#ritimeAregulations and by FAR's when airborne.

In addition, FAR regulations address ca:eless and reckless

operations, aircraft speeds, minimum altitudes and distances and
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. ’ right-of-war rules as well as prohibitions on dropping of objects,

alcohol and drugs and operation near other aircraft.

2. Sanctuary Alternative (Preferred)
a. Sanctuary Action

Flying motorized aircraft at less than 1000 feet above four
designated zones within the Sanctuary is prohibited.
Generally the zones are: (1) from mean high tide out to three
nautical miles between a line extending from Point Santa Cruz
on a southwesterly heading of approximately 220° and a line
extending from 2.0 nmi north of Pescadero Point on a
southwesterly heading of 240°; (2) from mean high tide out to
three nautical miles between a line extending from the Carmel
River mouth on a westerly heading of 270° and a line extending
from 2.5 nmi southeast of Partington Point on a southwesterly
heading of 240°; (3) from mean high tide and within a five nmi
arc drawn from a center point at the end of Moss Landing Pier;

and (4) over the waters of Elkhorn SIOugh east of the highway
one bridge to Elkhorn Road.

b. Impact to Resources

The area-specific prohibition on overflights below 1000 feet
(305 m) is designed to limit potential noise impacts, particularly
those that might startle hauled-out seals and sea lions, sea otters
or birds nesting along the shoreline margins of the Sanctuary.
Intrusive overflights during sensitivg biological periods would
thus be minimized. The regulation would complement existing
California Fish and Game overflight restrictions, over the
california Sea Otter Refuge and Afio Nuevo, extend this protection
to areas north of Santa Cruz and around Afio Nuevo and over
sensitive estuarine aréas particularly Elkhorn Slough and the

mouths of the Pajaro and Salinas Rivers (Figure XX).
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c. Impact to Uses

The prohibition zones were designated in part to minimize
impacts to areas where frequent overflights occur less than 1000
feet especially over areas without high concentrations of marine
resources. Thus, aircraft landing at or taking off from airports
would not be affected and neither would seaplanes landing at or
taking off from ocean moorings at Santa Cruz City Wharf and
potentially in the future from the Monterey Harbor area.

In addition, overflights below 1000 ft within these zones
would still be allowed if necessary to respond to an emergency
' threatening, life, property or the environment.

Aircraft that need to fly below 1000 feet within these zones
for research purposes would require a Sanctuary research permit.
overflights necessary for law enforcement and national defense
purposes within these zones would require consultation with the
Sanctuary before the activity commences to ensure the activity is
éonducted in a way to minimize negative impacté to Sanétuary

resources and qualities.
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. H. Operation of "Personal Water Craft"

1. Status Quo

a. Existing Requlatory Framework

"Personal Water Craft" means any motorized vessel which is
generally less than fifteen feet in length as manufactured, is
capable of exceeding a speed of fifteen knots, and has the capacity
to carry not more than the operator and one other person while in
operation. The term includes but is not limited to jet skis, wet
bikes, surf jets, miniature speed boats, air boats and hovercraft.

Local City ordinances can regulate the operation of thrill
craft on a case-by-case basis. 1In addition, the California
Department of Boating and Waterways is responsible for boating
facilities and requlation of such activities. The City of Santa

. Cruz prohibits the operation of personal watercraft within a
Special Use Zone extending 300 yds offshore between the eastern
boundary of the City of Santa Cruz and to the Pajaro River,
excluding the City of Capitola and except when launching and
landing.

b, Impact to Resources

The use of personal water craft can pose a serious threat to
the resources of the Monterey Bay area. There is a potential for
collisions with marine mammals and birds, injury to kelp beds,
damage to mud flats and eelgrass and disturbance due to noise and
exhaust to organisms'néar and on the surface in proximity to the

craft.
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c. Impact to Uses

Personal water craft operation interferes with the safe use of
near shore ocean waters by other recreational users such as

surfers, swimmers, recreational fishermen and other water sport

users.

Under this alternative NOAA will monitor the activities of
these "personal water craft" to determine, first, the extent of
this activity and if indeed there is a threat to the resources and,

second, if regulations should be promulgated prohibiting these

activities in specified areas.

2, Sanctuary Alternative (Preferred)
a. Sanctuary Action

Operation of personal water craft within the Sanctuary is
prohibited except in three designated zones and in designated
routes to and from these zones. Generally, the three areas
and access routes are:
(1) an approximately 3 sq.nmi area off of Santa Cruz Small
craft Harbor ramp from 36° 57.4' N along a 100 yd wide access
" route due south along 122° W to the northern boundary of Zone
One (marked by the whistle buoy at 10 fathom curve) bounded by
(a) 36° 55' N, 122°* 02' W; (b) 36° 55' N, 121° 58' W; (c) 36°
56.5' N, 121° 58' W; and (d) 36° 56.5' N, 122° 02' W:
(2) an approximately 5 sq.nmi area off of Moss Landing
Harbor/Elkhorn Yacht Club Launch Ramp from 36° 48.5' N along a
.100 yd wide access route due west along via harbor entrance to
the eastern boundary of Zone Two bounded by (a) 36° 50' N,
121°* 49.3' W; (b) 36° 50' N, 121* 50.8' W; (¢) 36" 46.7' N,
121° 50.8' W; (d) 36° 46.7' N, 121° 49' W; (e) 36" 47.8' N,
121° 48.2' W; and (f) 36° 48.9' N, 121° 48.2' W; and
(3) an approximately 6 sq.nmi. off of the U.S. Coast Guard
Pier (Monterey Harbor) Launch Ramp from (36° 36.5' N, 121°
53.5' W) along a 100 yd wide access route due north along 122°
W to the southern boundary of Zone Three bounded by (a) 36°
38.5' N, 121° 55.5' W; (b) 36° 36.9' N, 121° 52.3' W; (c) 36°
38' N, 121° 51' W; and (d) 36° 40' N, 121° 54.3' W.

sou
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This regulation is designed to provide enhanced resource
protection by addressing a major gap in the regulatory regime
governing activities in the area. Operations of personal water
craft would be prohibited generally beyond the 10 fathom contour
and thus include protection to all State Parks, Reserves,
Ecological Reserves, Refuges, Areas of Special Biological
Significance, and Elkhorn Slough National Estuarine Research
Reserve. In addition, areas of high marine mammal and seabird
concentrations, kelp forest areas, river mouths, estuaries, lagoons
and other similar areas within the Sanctuary would be protected
(Figure XX).

c. Impact to Uses

A zoned approach to the use of personal water craft will still
allow this activity to continue albeit only in specified areas.
These areas were designated in part to not only maximize resource
protection but to minimize conflicts with other uses and provide
".zones and access to these zones in areas where personal water craft
operation has traditionally taken place.

This requlation would also reduce conflicts, and thus
potentially positively impact, other beneficial uses of the
Sanctuary such as surfing, sailing, reéreational fishing and
diving.

Operation of personal water craft outside of these zones would
be allowed if necessary to respond to an emergency threatening,
life, property or the environment.

Those craft not included within the definition of "personal
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water craft" would be exempt from this regulation (i.e. speed boats .
greater than 15 feet). However, should the need arise in the

future, these exempted vessels may need to be regulated by the

Sanctuary to address threats to Sanctuary resources and qualities.

Such authority would fall under the scope of the Sanctuary

Regulation for Vessel Traffic (see below).
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I. Vessel Traffic

1. Status Quo (Preferred)

a. Existing Requlatory Framework
0il Pollution Act, 1990 (P.L. 101-380); Act to Prevent

Pollution from Ships, MARPOL Annex I-V, Ports and Waterways Safety
Act, International Convention to Prevent Collisions at Sea,
California 0il Spill Prevention, Abatement, and Removal Act, 1990,
(SB 2040).

The primary responsible agencies are, The United States Coast
Guard, International Maritime Organization, Department of Fish and
Game, State Lands Commission.

b. Impact to Resources

Although the area has had a long history of safe vessel
traffic there may be a threat to the resources of the Monterey Bay
area from possible collisions both between vessels and between
vessels and resources of the S8anctuary, disturbances b