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Introduction

This biological assessment (BA) was prepared to support the permitting and approval process for the proposed construction and operation of the Monterey Bay Aquarium Research Institute’s (MBARI) Monterey Accelerated Research System (MARS) Cabled Observatory.  The project will provide a continuous monitoring presence in the Monterey Bay National Marine Sanctuary and will provide real time communication and power to suites of scientific instruments used for monitoring sensitive benthic sites and scientific experiments.  The BA was prepared to meet substantive and procedural requirements of the Endangered Species Act (ESA) of 1973, as amended (50 Code of Federal Regulations [CFR] 17.11 and 17.12). 

This BA provides a project description (Section 2); the environmental setting (Section 3); the effects of the proposed action, conservation measures, take assessment (Section 4); and references (Section 5). Agency and other regulatory correspondence related to this project are included as Appendix A.  An Essential Fish Habitat (EFH) assessment has been prepared at the request of National Marine Fisheries Service (NOAA Fisheries) for species that may occur in the project vicinity.  The Magnuson-Stevens Act, which was reauthorized and amended in 1996, requires NOAA Fisheries to recommend conservation and enhancement measures for any Federal or State activity that may adversely affect Essential Fish Habitat (EFH).  The EFH assessment report is a companion document to this BA and is included in Appendix B.

This BA is prepared in compliance with Section 7 of the ESA. Section 7 assures that, through consultation with the United States Fish and Wildlife Service (USFWS) and the NOAA Fisheries, federal actions do not jeopardize the continued existence of any species listed as, or proposed to be listed as, threatened or endangered, or result in the destruction or adverse modification of designated or proposed critical habitat. Critical habitat includes those areas that will contribute to the recovery and survival of a listed species. The NOAA Fisheries and the USFWS have identified several species within the project vicinity as threatened, endangered or proposed to be listed as such.  A complete discussion of these species and their habitats is included in this BA.  

In compliance with 50 CFR 402, this BA evaluates the effects on federally listed and proposed species of constructing and operating the proposed MARS cable. Where appropriate, conservation measures are identified that would minimize or avoid the adverse effects of the proposed project on the listed species and critical habitat. This BA is intended to assist in fulfilling the requirements for consultation under Section 7 (a)(4) of the ESA.

For purposes of this BA, proposed project or project area refers to all activities associated with the construction and operation of the MARS cable including all areas where effects, potential effects and cumulative effects would be discernable.  The proposed MARS project will be located near Moss Landing (Monterey Bay, California) and will consist of both onshore and offshore facilities.  The proposed onshore facilities will be located just north of MBARI at Moss Landing, west of Highway 1 and south of Elkhorn Slough.  The offshore facilities consist of approximately 31.6 miles (51 kilometers) of submarine cable along the route extending northwest to the north of Monterey Canyon and along the continental margin out to the proposed location of an observatory node on the southeastern part of the Smooth Ridge feature at a depth of 891 meters.  Conservation measures are identified in this BA to avoid or minimize any adverse effects of the proposed project on listed species or their habitat.

MBARI currently conducts any and all research within the Monterey Bay National Marine Sanctuary (MBNMS) under MBNMS permit No. MBNMS-2000-016, issued on July 17, 2000 and last amended on February 04, 2004 in accordance with the National Marine Sanctuaries Act (NMSA) 16 USC §1431 et seq., and regulations there under (15 CFR Part 922, subparts A, E, and M).
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Project Description

2.1
Project Location

The onshore potions of the MARS project will be located in Moss Landing in Monterey County California. The facilities will be located directly west of Highway 1 and south of Elkhorn Slough. The fiber optic cables will be inserted into the existing Duke Energy fuel oil pipeline from the onshore facilities to the terminus of the existing pipeline located at 36 48.719N, -121 48.037W approximately one-tenth of a mile (153 meters) off the coast of Moss Landing. This pipeline is currently maintained by Duke Energy but is no longer being utilized.

Offshore portions of the project will be located within the Monterey Bay National Marine Sanctuary in the region defined between -122.37 to -121.78˚ W, and 36.5 to 36.9˚N. Approximately 31.6 miles (51 kilometers) of submarine cable will be placed from the end point of the existing Duke Energy pipeline, northwest to the north side of Monterey Canyon, south of Cabrillo Canyon and down the neck of the Smooth Ridge along the continental shelf.  The MARS node will be located at the terminus of the submarine cable on the southeastern part of the Smooth Ridge at a depth of approximately 891 meters (see Figure 2-1).

2.2
Proposed Action

This project will install an advanced cabled observatory in Monterey Bay that will serve as the test bed for a state-of-the-art regional ocean observatory, currently one component of the NSF Ocean Observatories Initiative (OOI). The MARS cabled observatory represents the next step toward harnessing the promise of new power and communication technologies to provide a remote, continuous, long-term, high-power, large-bandwidth infrastructure for multidisciplinary, in situ exploration, observation, and experimentation in the deep sea. MARS will be located in Monterey Bay offshore the Monterey Bay Aquarium Research Institute (MBARI).

The project area is an important study site that, if connected to a cabled observatory, would enable important long-term data to be collected on benthic communities. Imaging systems and sensors deployed on a cabled observatory would document the behavior of individuals (e.g., clams), the dynamics of populations, and variation in the structure of seep and vent communities. Concurrent monitoring of fluid chemistry and other environmental factors (e.g., current speed), coupled with measurements of the response of the community to experimental manipulation of fluid chemistry, could help define the roles of intrinsic environmental (e.g., fluid chemistry) and biological factors versus external processes (i.e., effects of ocean currents on larval transport).

The MARS cabled observatory will also provide better azimuthal coverage and thereby improve the characterization of moderate to large earthquakes occurring in northern California along the San Andreas system, and will improve knowledge of the deep structure of this plate boundary. Additionally, experience in long-term deployment of broadband systems is crucial for the successful development of long-term global seismic sea floor observatories as advocated by the International Ocean Network. 

2.2.1
Onshore Facilities

There are two possible shore landing options for the MARS cable—the existing Duke Energy fuel oil pipeline in the north harbor entrance (the preferred location discussed below), and the planned Moss Landing Marine Laboratories pier south of the canyon head (see Alternatives, Section 2.2.4). 

Northern Shore Landing

The northern shore landing site is a currently unused existing fuel oil pipeline owned by Duke Energy and previously used to unload tankers. MBARI has obtained permission from Duke Energy to use this pipeline to land the MARS cable and to install temporary shore facilities at the landing location. 

The pipeline extends in a west-northwest direction from the shore to a water depth of roughly 18 meters. The position of the end of the pipeline is 36°48.719' N, –121°48.037' W and is located approximately 153 meters from shore. There is no planned construction through the surf zone for this shore landing.  The pipe is 18"–24" carbon steel and has been well maintained by Duke Energy. MBARI will modify the cap at the ocean end of the pipeline to include a seal allowing the MARS cable to enter the pipeline and will design the cap to minimize sea water corrosion.  

The cable will run inside the pipeline from the ocean side entrance to a location approximately 1,450 meters away where the pipeline takes a sharp turn towards the south after it surfaces from the harbor water near Highway 1 (see Figure 2-4). A new access port will be installed in the pipeline at this location to allow the cable to be pulled ashore during cable installation. This port will also be used during operations to allow the cable to exit from the pipeline and run though a 2”-diameter conduit that will be installed by MBARI. The conduit will be attached to the side of the existing fuel oil pipeline and will run approximately another 150 meters from the access port to the MARS Shore Facility. 

The power conductors and the fiber in the MARS cable will be terminated in the MARS Shore Facility which will be located close to the Duke Energy power breaker panel. The Duke Energy power breaker panel will be connected to and provide power to the MARS Shore Facility. 

The MARS Shore Facility will include the shore power supplies, breakers, hubs, and other equipment necessary to feed power and communications to the observatory cable. The equipment will be housed in a 6-meter-long iso van (a temporary structure typically used by scientists as portable laboratory space) or a similar modular structure.

Fibers will be run from the MARS Shore Facility to either (a) a location where a microwave dish is mounted with a line of sight to the MBARI building on 7700 Sandholdt Road, Moss Landing or (b) connected to Duke Energy’s fiber hub. 

MBARI is also requesting the temporary use of a small, flat piece of land adjacent to Highway 1 and identified by the Monterey County Assessor's Office as Parcel # 133181009, owned by Duke Energy for use as a staging site for equipment, which will be used at this location to pull the cable through the pipe and out the port as described above. Use of this site would be limited to the duration of cable installation operations—approximately 3-7 days—after which all equipment would be removed.

2.2.2
Offshore MARS Cable and Facilities

The MARS system consists of a single submarine cable between the onshore facilities in Moss Landing and a trawl-resistant node to be placed on the seabed at the end of the cable on Smooth Ridge.  A single Alcatel OALC4 cable, with a 28 mm outer diameter and a galvanized steel wire layer for armoring will be used.  Duke Mullberry LLC will be providing power to the system via extension of an existing utility source. The design will meet Duke Energy code and practice standards. The design will also meet the telecommunications industry standard practice for safe working on high voltage cables. This includes a shore side lock out tag system with two-person independent verification.

The trawl-resistant node will be installed at the terminus of the cable in approximately 891 meters depth. The node measures 178” in length, 140” wide, and 50” high.

The estimated length of the cable is 51 kilometers.  The maximum water depth is expected to be 891 meters, and cable burial to one meter is proposed for the entire cable length, subject to suitable seabed conditions.  Sections 3.2.1 and 3.3.1 (Geophysical and Burial Assessment Surveys) provide a discussion of the seafloor conditions and potential for cable burial along the cable route.

2.2.3
Installation and Operation

Pre-Lay Grapnel Run (PLGR)

Prior to the main lay operation, a pre-lay grapnel run (PLGR) will be carried out by the main lay vessel along the proposed cable route.  The PLGR operation will be to industry standards employing towed grapnels.  The intention is to attempt clearance of any seabed debris, for example wires or hawsers, fishing equipment etc. that may have been deposited along the route.  Any debris recovered during these operations would be taken ashore and discarded appropriately on completion of the operations.

The operation involves the towing of one or an array of grapnels along the length of the route to be plowed.  The vessel proceeds at a rate to ensure that the grapnel(s) maintain continuous contact with the seabed.  The grapnel is usually a ‘sliding prong’ type, which can penetrate up to 40 centimeters into the seabed.  The grapnel is connected to the towrope or wire by means of a length of 30 meters of chain with a similar length of chain following the grapnel; the chain further assists in keeping the grapnel in contact with the seabed.

As the vessel moves along the route, the towing tension is monitored and the grapnel(s) is recovered if the tension increases indicating that an obstruction has been hooked.  As a matter of routine, the grapnels are recovered and inspected at minimum intervals of 15 kilometers along the route.  Usually a single tow is made along the route but in areas where other marine activity or debris amounts are high, additional runs may be made.

Main Lay Operations

The purpose of the main lay operation is to directly land the cable at the shore end and to plow bury the cable. The plow is hydraulically operated and is towed by a towrope from the cable installation vessel.  The dimensions of the plow proposed for use in this project are 9.4m (length) x 4.4m (base) x 4.2m (height).  The plow is primarily intended for use in simultaneous lay and bury operations.  The cable is placed on the seabed ahead of the plow, and as the plow moves forward it picks the cable up off the seabed and buries it.  Varying the position of the skids and the angle of the plowshare controls the cutting depth of the plow.  Rear stabilizers can be used to assist with depth control on soft ground.  

The plow is fully remote controlled from a control cabin onboard the vessel while being towed.  The plow is equipped with vertical and lateral cable angle sensors and a forward TV camera for visual images.  Plow burial will be made along the route sections recommended by the survey and Burial Assessment Surveys (BAS), subject to seabed conditions.

Plowing Operations

When plowing, cable is laid to achieve a touch down just in front of the plow.  The plow will be deployed and recovered by means of the ‘A’ frame located at the stern of the vessel.  A ‘docking frame’ assembly is used to minimize any excessive pendulum motion caused by vessel movement when the plow is being handled out of the water.

The plow will be launched by lifting it from the working deck and moving the ‘A’ frame slowly outboard until the plow is clear of the stern; pay out will be continued until the plow is a few meters below the surface of the sea.  At this stage the plow systems will be checked prior to transferring the weight of the plow to the towline and carefully lowering the plow to the seabed.  As the plow is lowered the plow control umbilical with attached recovery line will be simultaneously paid out.

When the plow arrives at the seabed, the laying vessel moves slowly forward paying out cable to maintain tension, and adjustments are made to the tow wire and umbilical line to achieve the optimum towing scope or ‘layback’ for the plow.  While these adjustments are made the plow remains stationary.  Just prior to the start of plowing the tow winch rendering is set to avoid excessive towing tensions.

As the plow starts to move, the plow skids will be raised (causing the share to dig deeper into the seabed) and the depressor arm is lowered until the required burial depth is achieved.  Cable will be paid out such that the cable reaches the seabed a few meters in front of the plow.  This results in minimal residual cable tension measured at the plow.

When the end of the plowed section is reached, the skids are lowered and the depressor arm is raised causing the burial depth to be reduced to a minimum.  The lay vessel is stopped and the towing scope is reduced while simultaneously recovering the umbilical and attached recovery line.  When the plow lifts clear of the seabed, the lay vessel will move ahead very slowly as the plow is raised to the surface.  Lay cable is paid out to maintain appropriate tension.  The plow will be held at a point just below the surface while the recovery line is attached to the lift wire, which passes over a sheave at the top of the ‘A’ frame.  The plow is then raised on the recovery/lift line to engage in the docking frame.  Finally the ‘A’ frame is moved inboard, and the plow is lowered to the vessel’s deck.

Trawl Resistant Node Frame Deployment

The cable will be installed from the sea towards the shore landing.  It is anticipated that the cable will be plow buried throughout most of the cable route and that as the main lay vessel approaches the node installation point the plow will be recovered.  It will then surface lay the cable and deploy the trawl resistant node frame on the end of a ground rope and continue surface laying the ground rope.  When the trawl resistant node frame is on the seabed, an acoustic release will be activated which will part the ground rope just above the seabed leaving approximately two kilometers of ground rope attached to the node.  This two-kilometer section of ground rope would then be recovered using the on-board ROV and a cutting tool and attaching a recovery rope to the ground rope.  

The two-kilometer surface laid section of cable would be post-lay buried by jetting.

After the cable and the trawl resistant node frame have been deployed, MBARI’s R/V Point Lobos will lower the MARS node onto the ocean floor near to the trawl resistant node frame.  ROV Ventana will then latch onto the trawl resistant node frame, lift it, and then lower it into the trawl resistant node frame.  The ROV will then attach the underwater mateable connectors between the node and the trawl resistant node frame to allow the node electronics to be connected to the shore through the cable.

Post-Lay Inspection and Burial (PLIB)

Post lay inspection and burial will be conducted by Alcatel’s ROV.  This will include the following:

■
Initial, final, and intermediate splice positions in the buried sections;

■
Burial in the plowed sections (where plow did not bury for operational reasons (i.e. soft conditions, steep slopes, etc.);

■
Cable and pipeline crossings; and

■
Any unburied sections required as part of the node deployment operation.

In order to minimize the risk to the exposed cable, the Post-Lay Burial (PLB) program will be designed, wherever possible, to closely follow that of the main lay vessel program.  The proposals for PLB assume jetting into suitable seabed materials.  Rock cutting, trenching, or similar is not proposed.  All post lay burial work will be inspected with an allowance for overlaps into adjacent plowed sections.

An ROV capable of 1.0-meter burial and ability to operate in water depths in excess of 1,000 meters will be used.  The ROV will be free flying, or tracked, and fitted with lights, cameras, depth sensor, pitch and roll sensor, heading sensor, and other appropriate fittings required to perform the work.

Alcatel proposes to use Makai software during cable installation operations.  This sophisticated system is able to model the catenary of the cable and predict the required cable slack, thereby minimizing the risk of installing loops in the cable system.

2.2.4
Alternatives

Southern Shore Landing Alternative

The southern shore landing alternative site runs from a water depth of approximately 16 meters at the estimated position for the end of a planned pier to be constructed by Moss Landing Marine Laboratories (MLML) on the seaward side of the MBARI facilities. The estimated position of the end of the pier is 36°80.266' N, –121°79.111' W.  MLML has obtained permits to construct this pier and has given MBARI permission to land the MARS cable through conduit running alongside the pier. 

From the pier, the cable will run in the conduit and follow the same path as an existing seawater intake pipe before terminating in a circuit breaker box located inside MBARI Building C. 

For this alternative, Building C will serve as the Shore Facility, so no additional structures will be needed. As in the preferred northern Shore Facility, Building C will house all items necessary for cable and node operations including uninterrupted power supply and all command and control equipment. The existing power supply is sufficient to meet cable and node requirements (3 phase, 480-volt, 10kW).

Offshore Cable Route Alternatives

Alternative-1

An alternate route (shown in Figure 2-2) for the MARS cable installation was investigated, but several serious problems were encountered that led to this option being abandoned. The alternate route did not meet all required science needs, the water depth was not sufficient for a deep water test bed node, and installation would have been more difficult than for the northern route due to rock outcrops.

This route cannot reach a location on the western side of the San Gregorian Fault line without crossing the canyon. Experience has shown that equipment or cables placed in the canyon at this location would likely survive less than a year before being destroyed by mass wasting events. One of the scientific aims of the MARS project is to connect to a permanent broadband seismometer located west of the San Gregorian fault line to complement the land-based network of broadband seismic stations. This is crucial to 1) provide better azimuthal coverage and thereby improve the characterization of moderate to large earthquakes occurring in northern California along the San Andreas system, and 2) to improve knowledge of the deep structure of this plate boundary. Also, experience in long-term deployment of broadband systems is crucial for the successful development of long-term global seismic sea floor observatories as advocated by the International Ocean Network. 

In addition, there were no active seeps or chemosynthetic biological communities (CBCs) close to the route node location. These are important study sites that, if connected to a cabled observatory, would enable important long-term data to be collected on these benthic communities. Imaging systems and sensors deployed on a cabled observatory would document the behavior of individuals (e.g., clams), the dynamics of populations, and variation in the structure of seep and vent communities. Concurrent monitoring of fluid chemistry and other environmental factors (e.g., current speed), coupled with measurements of the response of the community to experimental manipulation of fluid chemistry, could help define the roles of intrinsic environmental (e.g., fluid chemistry) and biological factors versus external processes (i.e., effects of ocean currents on larval transport). Of the MARS routes investigated, only the currently proposed site provides a node location close to known CBCs and active seeps.

The MARS observatory is a test bed for a deep water cabled observatory, and many of the components and systems to be tested need to be located at a deep-water site. The depth of the alternate site is only 130 meters, and the engineering systems need water depths closer to 1,000 meters. Only the currently proposed route provides access to water with a depth suitable for the engineering tests.

Finally, studies have shown that there are many large rock outcrops on the edge of the continental shelf that would be problematic for cable laying (Eitreim et al. 2004, Allen pers. comm.).

Alternative-2

A second alternative cable route was identified along the south side of the Monterey Canyon (Figure 2-3).  This route makes it possible to place the node in the Smooth Ridge location described above and required for scientific study of benthic communities and areas west of the San Gregorian fault line to complement the land-based network of broadband seismic stations.  However, this alternative route would require the cable to traverse the Monterey Canyon exposing the cable to strong turbidity currents typical of active canyons.

Monterey Canyon is one of the largest active submarine canyons along the west coast of North America.  Landslides and turbidity currents created by mass wasting events steepen the canyon walls, and erode and expose basement and bedrock.  Turbidity currents can travel at speeds between 13 centimeters per second (cm/s) and 90 kilometers per hour (km/h) and can spread sediments and materials up to 1,000 km from its original source  (Fugro 2004).  Methods do not exist for effectively predicting these events, and severe damage to the cable could result.  Based on the results of the Fugro BAS (2004), this route is not being retained for further consideration as an alternative cable route for the project.

Insert Figure 2-1

2-1
Project Location and Cable Route

Insert Figure 2-2

2-2
Alternative Cable Route - 1

Insert Figure 2-3

2-3
Alternative Cable Route - 2

Insert Figure 2-4

2-4
Duke Energy Pipeline
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Environmental Setting

3.1
Agency Correspondence Summary

MBARI is working closely with the MBNMS and other agencies, including the California State Lands Commission (CSLC), to acquire all the proper permits to install the cable as well as to ensure the cable does not cause damage to the fragile marine ecosystems within the Sanctuary.  A complete list of agency correspondence to date is provided in Appendix A.

3.2
Field Studies and Site-Specific Surveys

In developing the proposed cable route, node location, and onshore facilities, surveys were conducted in order to select a route that accomplishes all of the goals MBARI has set forth for the proposed project including: termination in an area of scientific interest, avoidance of restricted areas and obstructions, avoidance or minimization of impacts on sensitive natural resources and local communities, protection of the cable, and burial to the fullest extent possible along the entire cable route.  This section provides a brief summary of the relevant surveys performed in support of these goals.

3.2.1
Geophysical and Burial Assessment Surveys

Fugro Seafloor Survey, Inc. (FSSI) performed a geophysical and a burial assessment survey (BAS) to acquire side-scan imagery and subbottom data, as well as soil condition information to be used for the safe engineering, construction, installation and subsequent maintenance of the MARS cable.  Bathymetric data were provided to FSSI by MBARI prior to the offshore operations, and not collected during the surveys.  The offshore surveys were conducted on board MBARI’s research vessel “R/V Western Flyer”, and the data were collected on a 24-hour basis.

For the geophysical survey, side-scan sonar intensity and subbottom profiler data were acquired using a GeoAcoustics Deep Tow 2000 within a 1,000-meter wide corridor and with a 100% side-scan sonar data overlap in water depths greater than 20 meters.  In shallower areas the contract required surveying a swath of only 500 meters.  The suitability of the cable route was determined onboard the vessel, based upon real-time paper records and existing bathymetric data.

To ground-truth the geophysical data and better assess the seabed conditions and the feasibility for cable burial, a geotechnical survey was conducted immediately after the geophysical survey.  It consisted of using the Fugro SeaScout to collect Mini Cone Test (MCT) data at 31 locations along the MARS cable route, between 19 and 888 meters water depth.

3.2.2
ROV Surveys

In an effort to characterize seafloor habitats and determine potential environmental impacts to the benthic communities during cable-laying operations, biological data were obtained at two scales. Epifaunal animals are those large enough to be seen on video footage obtained on ROV surveys of the proposed route. Infaunal animals are small organisms that live in soft sediment.

Benthic Communities

In an effort to characterize benthic infaunal and epifaunal communities along the proposed MARS cable route, MBARI conducted biological surveys in October 2003. During these surveys, Remotely Operated Vehicles (ROVs) were used to collect video data and sediment cores for studies of infaunal diversity and abundance. For this analysis, data was incorporated from video and sediment samples collected during a study of the former proposed MCI cable route that followed a portion of the MARS route. 

Sediment Cores

Sediment cores are collected using the ROV, then gently washed through a mesh sieve to recover the animals. Identification of all organisms was performed to the lowest practical taxonomic level, and the mean organism abundance and number of different taxa was reported. Specific survey locations were chosen to target representative substrate and habitat types along the proposed route.  A total of 39 hours of video, 67 push cores and nine Smith-McIntyre grabs were collected from 11 stations. A cumulative distance of 55.2 km of seafloor was surveyed at least once. Seventy-six percent (40.2 km) of the 52.9 proposed MARS cable route was observed.

3.3
Baseline Conditions

The entire MARS cable route lies within the Monterey Bay National Marine Sanctuary (MBNMS).  The MBNMS was designated in 1992 as a federally protected marine area and is managed by the Monterey Bay Sanctuary Office in Monterey.  It stretches offshore of California's central coast from Marin to Cambria, and encompasses a shoreline length of 276 miles and 5,322 square miles of ocean extending an average distance of 30 miles from the shore. See Figure 3-1 for general location map of the MBNMS boundaries.

The MBNMS was established for the purpose of resource protection, research, education and public use.  Its natural resources include the nation's largest kelp forest, one of North America's largest underwater canyons and the closest-to-shore deep ocean environment in the continental United States.  It is home to one of the most diverse marine ecosystems in the world, including 33 species of marine mammals, 94 species of seabirds, 345 species of fish, and numerous invertebrates and plants.  

During consultations prior to preparation of this document, the USFWS and NOAA Fisheries provided the names of several Federally listed species that potentially occur in the project area: 

■
Santa Cruz long-toed salamander (endangered);

■
California tiger salamander (endangered/threatened);

■
Smith’s blue butterfly (endangered);

■
Monterey spineflower (threatened);

■
robust spineflower (endangered);

■
Yadon’s wallflower (endangered);

■
sand gilia (endangered);

■
beach layia (endangered);

■
Tidestrom’s lupine or Clover lupine (endangered);

■
coastal dunes milkvetch (endangered);

■
Yadon’s piperia (endangered); and

■
Hickman’s potentilla (endangered).

Due to the location of the onshore components and given that the project proposes to use the existing Duke Energy pipeline and existing concrete foundation for the MARS Shore Facility (shore power supplies, breakers, hubs, and various support equipment), it is not expected that any of the above species will be present in the project area due to the lack of potential habitat and therefore will not be impacted by the project. 

The following sections describe general existing conditions in the project area, including habitat conditions and biota.

3.3.1
Geophysical Survey and Burial Assessment

The FSSI survey data suggests that burial should be easily achieved along the portion of the route that runs across the continental shelf, i.e. between the end of the Duke Energy pipeline and the 90-meter depth contour.  Data also suggest that burial may be difficult to achieve in other areas of the route due to exposed rocks or cemented sediment on the seafloor at the continental shelf break and along the Smooth Ridge.   

Areas of concern with regard to burial feasibility occur southwest of the San Gorgonio-Palo Colorado Fault on Smooth Ridge (105-405 meters depth) and along a 1-2 kilometer long segment of route up the slope to the nearest fault.  Other relatively localized, authigenic hard-ground carbonates also occur in some areas along the route generally associated with cold seeps and fault zones.

3.3.2
Marine Mammals

The waters off California support an incredible abundance and diversity of marine mammals (33 species), primarily because of the numerous upwelling centers that stimulate primary production, the central location between arctic and tropical areas, and the diversity of habitats and prey (Harvey 1998). Some species migrate through the area on their way to summer feeding or winter breeding areas (e.g., gray whales), some spend summer and fall off California feeding (e.g., blue and humpback whales) and others reside in the area year round (e.g., harbor seals and sea otters). All marine mammals are protected by the Marine Mammal Protection Act of 1972, and other species are further protected by the Endangered Species Act or California state laws because their populations are at extremely low levels (e.g., sea otter). 

Tables 3-1, 3-2, and 3-3 provide summaries of marine mammal species occurring off central California, including estimated minimum number of individuals off California (or in combination with other places if estimates not possible for CA only; Forney et al. 2000) and federal and state status.

	Table 3-1
Pinnipeds Known to Occur off the Central California Coast

	Common Name
	Scientific Name
	Estimated Numbers in California
	Status

	Northern elephant seal
	Mirounga angustirostris
	51,625
	--

	Pacific harbor seal
	Phoca vitulina richardsi
	27,962
	--

	California sea lion
	Zalophus californianus
	109,854
	--

	Steller sea lion
	Eumetopias jubatus
	2,042
	FT

	Northern fur seal


	Callorhinus ursinus

	2,336 (CA)

900,000 (AK)
	D

	Guadalupe fur seal
	Arctocephalus townsendi
	few
	ST

	Key:


D
=
Depleted (under the Marine Mammal Protection Act Special Status).


FT
=
Federally listed threatened.


ST
=
State listed threatened.


	Table 3-2
Cetaceans Known to Occur off the Central California Coast

	Common Name
	Scientific Name
	Estimated Numbers in California
	Status

	Blue whale
	Balaenoptera musculus
	1,716
	FE

	Fin whale
	Balaenoptera physalus
	1,044 (CA, OR, WA)
	FE

	Sei whale
	Balaenoptera borealis
	unknown
	FE

	Minke whale
	Balaenoptera acutorostrata
	440 (CA, OR, WA)
	--

	Bryde’s whale
	Balaenoptera edeni
	12
	--

	Humpback whale
	Megaptera novaeangliae
	861
	FE

	California gray whale
	Eschrichtius robustus
	26,635
	

	Pacific right whale
	Eubalaena glacialis
	unknown
	FE

	Sperm whale
	Physeter macrocephalus
	995 (CA, OR, WA)
	FE

	Pygmy sperm whale
	Kogia breviceps
	2,837 (CA, OR, WA)
	--

	Dwarf sperm whale
	Kogia simus 
	unknown
	--

	Baird’s beaked whale
	Berardius bairdi
	313 (CA, OR, WA)
	--

	Cuvier’s beaked whale
	Ziphius cavirostris
	4,309 (CA, OR, WA)
	--

	Hubbs’ beaked whale
	Mesoplodon carlhubbsi
	unknown
	--

	Short-finned pilot whale
	Globicephalamacrorhynchus
	717 (CA, OR, WA)
	--

	Killer whale
	Orcinus orca
	639 (CA, OR, WA)
	--

	False killer whale
	Pseudorca crassidens
	unknown
	--

	Pacific white-sided dolphin
	Lagenorhynchus obliquidens
	17,475 (CA, OR, WA)
	--

	Northern right whale dolphin
	Lissodelphis borealis
	10,060 (CA, OR, WA)
	--

	Risso’s dolphin
	Grampus griseus
	13,079 (CA, OR, WA)
	--

	Short-beaked common Dolphin
	Delphinus delphinus
	318,795
	--

	Long-beaked common dolphin
	Delphinus capensis
	27,739
	--

	Bottlenose dolphin
	Tursiops truncatus
	154 (nearshore), 850 (offshore)
	--

	Striped dolphin
	Stenella coeruleoalba
	17,995 (CA, OR, WA)
	--

	Dall’s porpoise
	Phocoenoides dalli
	81,866 (CA, OR, WA)
	--

	Harbor porpoise
	Phocoena phocoena
	4,172 (central CA)
	--

	Key:


FE
=
Federally listed endangered.



	Table 3-3
Mustidae Known to Occur off the Central California Coast

	Common Name
	Scientific Name
	Estimated Numbers in California
	Status

	Southern sea otter
	Enhydra lutris
	2,100
	FT

	Key:


FT
=
Federally listed threatened.




3.3.3
Fish

Historically, Monterey Bay has been one of the most important commercial and recreational fishing areas in California.  Nearly 200 species of fish and invertebrates are caught and landed in the area each year by commercial and recreational fisheries. A complete EFH Assessment is provided in Appendix B of this document.

Commercial Activities

Little if any bottom contact fishing occurs in areas shallower than 55 meters water depth, with the exception of sea urchin and abalone diving, and crab, lobster and live fish pot fishing.  Bottom set gillnetting is prohibited at depths of less than 180 feet (55 meters) along the central California coast.  Trawling is prohibited within 3 nautical miles (5.56 km) off the shore.  Between the 3-nautical mile inshore trawl boundary and the 200-meter depth contour lies the shallow water trawl, gillnet, and other gear fishing grounds.  These grounds generally extend from Monterey Canyon to north of Half Moon Bay and are popular fishing areas for California halibut, sand dabs, sole and white croaker (kingfish).

The deepwater trawl, longline, and occasionally set gillnet fishing grounds occur at the 200 to over 1,400 meter depths.  Popular deepwater fishing grounds are located off Point Sur south of Monterey, on the Outer and Inner Teardrop, off the Cement Plant and the Horseshoe, in the Heidi Hole and along the Antlers, and at the Garbage Dump offshore south of Half Moon Bay.  These areas produce rockfish, Dover sole, sablefish, Pacific grenadier, and other deep-water species.  Several areas farther offshore, off of Monterey and the Teardrop, south of the Cement Plant and offshore of the Antlers are popular for sablefish and Pacific grenadier longlining.  Nearly the entire MARS cable route passes through one or more of these popular commercial fishing areas.

Bottom trawling can occur at depths of up to 1,400 meters but review of logbook records indicate that, in the Monterey Bay area, trawl tows at depths over 1,000 meters are rare.  Most bottom trawl effort occurs at depths of 50 to 500 meters.  In recent years, with every increasing restriction on footrope bobbin diameter and trip limits on rockfish species, the deep-water bottom trawling effort has been further reduced.  It is increasingly confined to depths of 50 to 200 meters.  

Recreational Activities

Recreational fishing occurring in the Monterey Bay area includes charter bottom fish, salmon and tuna, personal vessel bottom fish and recreational dive fisheries.  Off the Monterey – Morro Bay area, approximately 40,000 to 50,000 private boats launch for sport fishing trips each year.  Recreational sport fishing occurs year-round but is typically concentrated in the period from May through October in the general project vicinity.

Commonly targeted species of bottom or groundfish, other than halibut, include those in the rockfish complex, lingcod and greenling.  Flounders are targeted, but typically only in very near-shore locations usually in less than 30 meters of water.  The sport fishing effort for rockfish and lingcod is concentrated around rocky bottom structures at depths of less than 275 meters.  Although black rockfish and widow rockfish are sometimes taken in midwater or even near the surface, it is normally done over rocky bottom structures.

Of primary concern to an unburied bottom laid cable is the anchoring of sport fishing vessels while conducting bottom-fishing operations.  Depending upon the type of bottom, the size of the vessels and their anchors, and the weather and tide conditions, the anchors may penetrate up to 0.25 meters into the bottom.  Anchoring is reported to occur at depths of less than 30 meters on popular rocky fishing areas.  On rocky bottom the vessel's anchor typically penetrates little if any depth into the substrate.

3.3.4
Benthic Communities

Infaunal Analysis

The following information was compiled from ROV surveys and sediment core samples taken along the proposed cable route.  Section 3.2 above provides details on survey methodology and results analysis. 

Polychaete worms were the dominant group both in abundance and taxa richness at most depths.  Abundant polychaetes included Magelona hartmanae, M. sacculata and Scoletoma luti (25 m), Chaetozone lunula, Aricidea (Acmira) catherinae, and Mediomastus spp. (44 m), A. catherinae (47 m), Sternaspis nr. fossor (60 m), Mediomastus spp. and Spiophanes berkeleyorum (90 m), Sphaerosyllis ranunculus (325 m), Onuphidae spp., Protodorvillea gracilis and S. ranunculus (450 m) and Cossura pygodactylata (885 m).  Oligochaetes dominated at the 885 m station.

Gammarid amphipods were the most abundant organism at the 640 m (Ampelisca unsocalae, Lepidepecreum serraculum, and Tiron biocellata), 770 m (A. unsocalae, Photis typhlops, and Byblis barbarensis), and 795 m (L. serraculum and A. unsocalae) stations, and most species at 640 and 770 m.  Gammarids were relatively abundant (one the top five most abundant taxonomic groups of animals) at all stations. 

Other relatively abundant animals include Bivalves (44, 47, 60, 90, 640 m), Nemertea (44, 47 m), Ostracods (44, 47, 325 m), and Ophuroids (60, 90, 450 m). Caprellids (Tritella tenuissima) and Tanaids were abundant at the 325 and 450 m stations.  Taxa diversity for Gastropods was relatively high at the 60 and 90 m stations, and for Ophuroids at 90 and 325 m.  Isopods and Tanaids were diverse at 325 m. 

Benthic Megafaunal Analysis

A gradient was observed in the distribution and abundance of benthic megafauna from the shallow, energetic (sand ripples) stations dominated by mobile megafauna and accumulations of drift kelp and other debris, to less physically disturbed (by wave action) sites on the continental shelf (60 – 139 m) that included higher densities of sessile sediment-dwelling megafaunal invertebrates, notably the seapens Ptilosarcus and Pennatula.  Due apparently to chronically higher rates of erosion, the substratum on continental shelf break and upper slope are often rock outcrops, which house a variety of sessile invertebrates and serve as physical structure favored by various mobile fishes and invertebrates.  Sedimentary substratum returns deeper (>450 m) on the continental slope where seapens once again are conspicuous members of the benthos, which also includes a variety of anemones and holothurians.  The relative abundance of fishes declines with depth, as invertebrates become more abundant. 

Depths of 10-24 Meters

Between 10-24 m, there was poor visibility and a rippled sand bottom, with large areas with shell hash, sparse drift kelp and no visible fauna.  Other areas in this depth range included patchy accumulations of brown, green and red algae with occasional Cancer crabs, seastars, polychaete worms (Diopatra ornata), and small flatfish (Citharichthys spp.).  Structures at the Kaiser (National Refractories) outfall (12.5 m water depth) and the Duke Energy outfall (18.7 m water depth) supported communities of the small corallimorph, Corynactis californica, and large anemones (Metridium farcimen). 

Depths of 25-39 Meters

At 25-39 m, sand with drift kelp and gastropods were the dominant seafloor features, plus sparse sea pens, flatfish, seastars and drifting eel grass.  Between 40 and 59 m there were abundant Ceriantharid anemones, flatfish (Citharichthys spp.), the seastar Luidia foliolata and the seapen Stylatula elongata; the substrate here was silty mud with fine grain sand. 

Depths of 60-139 Meters

From 60 to 139 m, S. elongata, and the seastar Rathbunaster californicus were very abundant.  The anemone Metridium farcimen, flatfish, seapens Ptilosarcus gurneyi and Pennatula sp. were also common.  There are occasional scoured surfaces and occasional rock outcrops. 

Depths of 140-200 Meters

At 140-200 m R. californicus was the dominant organism.  A few species of rockfish, flatfish and holothurians were present, but not abundant.  Shell hash was locally dense in some areas between 175-191 m.  

Depths of 280-449 Meters

Rock outcrops became more prevalent from 280-449 m and the substrate surface appeared eroded at around 425m.  Allocentrotus fragilis (urchin), Merluccius productus (Pacific Whiting), and R. californicus were very abundant.  Other species associated with hard substrates (rockfish, sponges, anemones, holothurians, and crinoids) were also present in high numbers.  There were numerous rays (primarily Raja rhina), catsharks, and several species of flatfish.  There was a large aggregation of hermit crabs at 474 m. 

Depths of 450-599 Meters

From 450-599 m the seapen Halipteris californica was the dominant organism. The Liponema brevicornis (an anemone), M. productus and the flatfish Microstomus pacificus were also present in high abundance. 

Depths Over 600 Meters

At depths over 600 m seapens H. californica, and Umbellula lindahli dominated. The crab Chionoecetes tanneri, the rockfish Sebastolobus, gastropods and small Mesomyarian anemones were very common. 

3.3.5
Sea Turtles

Only three species of sea turtles are observed in Monterey Bay, and only the Leatherback sea turtle is observed in significant numbers.  Occurrences of Leatherback, olive ridley, and Green sea turtles have been documented via fishing vessel surveys and beachcast records (Starbird et al. 1993, MLML Stranding Network unpub. data), and more recently by aerial surveys in Monterey Bay and along California’s coast (Benson S. pers. comm. 2002).  During 1986-1991, five live sightings of olive ridley and Green sea turtles were reported, and between 1993 and 2004, five olive ridley’s and four Green sea turtles were found dead on beaches in the area (Starbird et al. 1993, MLML Stranding Network unpub. data).  Typically the olive ridley and Green sea turtles observed in the area are displaced from warmer waters in southern California, and are “cold-shocked”, or lethargic because of the colder water temperatures (Starbird et al. 1993).  

The Leatherback sea turtle, however, is more accustomed to the cold water in Monterey Bay, and migrates here annually to feed on scyphomedusae that aggregate along upwelling fronts in late summer and fall (S. Benson pers. comm.).  During 1986-1991, 96 Leatherback turtles were sighted by fishing vessels, and 12 were found stranded (Starbird et al. 1993).  During 1993-2004, 20 Leatherbacks were reported stranded on Monterey County beaches to the MLML Stranding Network. 

All sea turtles breed in tropical areas, and species observed in Monterey Bay are either migratory (Leatherback) or vagrant (Green and olive ridley).  Of the 19 Leatherback sea turtles that have been tagged and tracked in Monterey Bay, most remained in the bay a couple of days before moving further west, however some turtles may remain in the bay for weeks at a time (Benson S. pers. comm. 2002).  

	Table 3-4
Sea Turtles Potentially Occurring within the Project Area

	Common Name
	Scientific Name
	Status

	Leatherback sea turtle
	Dermochelys coriacea
	FE

	Olive ridley sea turtle
	Lepidochelys olivacea
	FT

	Green sea turtle
	Chelonia mydas
	FT


Key:

FT: Federally listed threatened.

FE: Federally listed endangered.

3.3.6
Marine Birds

Monterey Bay has been identified as an area of biological importance for seabirds, primarily because of the strong upwelling and subsequent primary production (Ainley 1976, Briggs et al. 1987, Benson 2002).  The unique bathymetry of Monterey Bay includes a deep submarine canyon that bisects the continental shelf and attracts species to the shallow, nearshore habitat, the productive shelf-edge habitat, and the deep water habitat, all within a few kilometers of shore (Ainley and Terrill 1996).  

Some seabird species are resident to the area, whereas others either spend winter in the area or migrate to Monterey Bay to feed on the abundance of prey present during certain times of the year.  Nearly one half of the seabirds nesting in California and millions more seasonal migrants are observed in Monterey Bay at various times of the year (Briggs et al. 1987).  Mean densities of birds in Monterey Bay are approximately 172.5-birds/km2 and average approximately 20.5 species/month (Mason 1997).  Greatest numbers of seabirds are observed nearshore in mid-fall and early spring, when there is an overlap between wintering birds and the arrival or departure of migratory species (Benson 2002, Henkel 2003). 

Seabirds commonly observed in Monterey Bay are discussed below in three groups – resident, wintering, and migratory.  A description of each group, as well as common examples of species within each group, is provided.

Resident Seabirds

Resident seabirds are defined here as those species that breed within Monterey Bay, as well as those that breed in the areas surrounding Monterey Bay, and are present throughout the majority of the seasons.  Commonly occurring resident seabirds include the Western gull, Caspian tern, pigeon guillemot, marbled murrelet, common murre, Brandt’s cormorant and pelagic cormorant (Baltz and Morejohn 1977, Ainley and Hunt 1991, Roberson 2002).  The Brandt’s cormorant breeds on piers, rocks and other structures and is commonly seen throughout Monterey Bay (within 50 km).  The Western gull also breeds coastally on cliffs, islets and rooftops and is one of the most common and conspicuous species in Monterey Bay (Roberson 2002).  Common murres breed on islands to the north and south of Monterey Bay, and are observed offshore year round (Mason 1997). 

Wintering Birds

A number of seabirds migrate to Monterey Bay in the early fall and remain through the winter, using Monterey Bay as a rest stop and foraging area.  Common species include surf scoters, Western/Clark’s grebes, brown pelicans, and common loons.  Most of these species are more abundant in the nearshore waters of the Bay (within 5 km), and commonly feed in shallow nearshore waters, either plunge or pursuit diving for prey (Henkel 2003). 

Migratory Seabirds

Many species of seabirds migrate to Monterey Bay in the late summer and early fall to take advantage of the high productivity in the region.  Some species, such as the sooty shearwater, occur in incredibly large numbers in late summer and make up the majority of the birds encountered in Monterey Bay (Briggs et al. 1987, Ainley and Terrill 1996).  Common migratory species include the shearwaters, storm-petrels, black-footed albatross, red and red-necked phalaropes, northern fulmars, Hermann’s gulls, and rhinoceros auklets.  Typically these birds arrive and remain in Monterey Bay for a couple of months, then make the large migration back to their breeding areas in late fall and winter.

3.4
Species of Concern

The following sections discuss the threatened or endangered species potentially occurring within the project area.  Information provided includes status, critical habitat (if any), range, and known occurrences in the project area.

3.4.1
Marine Mammals

Stellar Sea Lion

On April 05, 1990, the Steller sea-lion was designated as federally threatened in the entire range, except the population segment west of 1440 W. Long. Within the area covered by this listing, this species is known to occur in: Alaska, California, Oregon, Washington; Canada (B.C.). 

The Steller Sea Lion usually stays in the water during poor weather, but otherwise spends much time "hauled out" on rocky shores; it will dive into the sea if a boat approaches. Common foods include fish, including commercially valuable species, such as salmon, squid, clams, and crabs. The Steller Sea Lion usually feeds at night in water less than 180 m deep and within 15–25 km of shore.  Steller Sea Lions are believed to range widely during the nonbreeding season. Some females routinely travel 400 km south of their haul-out on six-week foraging trips.

Critical habitat has been designated for this species in California in Aňo Nuevo Island, Southeast Farallon Island, Sugarloaf Island, and Cape Mendocino. These areas include major Stellar sea lion rookeries and associated air and aquatic zones. Critical habitat includes an air zone that extends 3,000 feet (0.9 km) above areas historically occupied by sea lions at each major rookery in California, measured vertically from sea level, as well as an aquatic zone that extends 3,000 feet (0.9 km) seaward in State and Federally managed waters from the baseline of each major rookery.   

Northern Fur Seal

Northern fur seals have been delisted.  Fur Seals range from the Bering Sea to the waters of northern Japan and southern California in the Pacific Ocean from November to May.  This oceangoing fur seal sometimes migrates up to 6,200 miles, returning to land only during the breeding season around May.  Currently, in the United States, rookeries exist on several Pacific Islands, including San Miguel Island (since 1968). 

Blue Whale

On June 02, 1970, the Blue whale was designated as federally endangered in the entire range. Within the area covered by this listing, this species is known to occur in California and Oceanic regions.  They migrate to polar waters in summer for feeding and return to warmer seas in winter for breeding - covering thousands of kilometers every year.  This species is rarely seen near the coast and feeds on plankton.

Fin Whale

Fin whales are listed as federally endangered and have been listed since the inception of the ESA (1970).  Fin whales may dive to depths of over 100 fathoms and can remain submerged for up to 25 minutes.  Typically, fin whales remain near the surface for a series of breaths every 10-12 seconds and will then go into a sounding or terminal dive.  They may migrate to subtropical waters for mating and calving during the winter months and to the colder areas of the Arctic and Antarctic for feeding during the summer months.

Sei Whale

On June 02, 1970, the Sei whale was designated as federally endangered in the entire range.  Sei whales are found in temperate and sub-tropical waters, and migrate between these areas annually.  This species is essentially a dweller of the open ocean, not generally found inshore or in coastal waters. The Sei whale tends to follow shelf contours and plankton gatherings.

Humpback Whale

On June 02, 1970, the Humpback whale was designated as federally endangered in the entire range. North Pacific humpbacks spend their winter months in low-latitude, warm waters where they mate, calve and nurse their young. Hawaii is the primary breeding ground for the North Pacific humpback. Others will migrate to areas south of Japan, and off of mainland Mexico and the Baja peninsula.  Feeding areas for the North Pacific stock range from Northern California, up through Alaska and west towards the Aleutian Islands. Humpback whales live at the surface of the ocean, both in the open ocean and shallow coastline waters. When not migrating, they prefer shallow waters.

Northern Pacific Right Whale

The right whale is listed as federally endangered under the ESA of 1973.  Migratory patterns of the North Pacific stock are unknown, although it is thought that they inhabit colder waters for feeding in the summer, and then migrate to warmer waters for breeding and calving. Although they may move far out to sea during their feeding seasons, right whales give birth in coastal areas in the winter months.  The three most recent sightings of the Northern Pacific Right Whale south of Alaska have occurred in the MBNMS, two of which occurred in the last four years. The entire region is considered to be within the right whales' range.  

Sperm Whale

On June 02, 1970, the Sperm whale was designated as federally endangered in the entire range.  There are approximately 1231 sperm whales off the coast of California and they usually inhabit open ocean waters, rarely visiting the continental shelf.  Sperm whales are the deepest and longest diving of all Cetaceans, but do not bottom feed.  They rely solely on squid and octopi found in the water column.

Southern Sea Otter

On January 14, 1977, the Southern sea otter was designated as federally threatened in the majority of its range.  The Southern sea otter is found only along the shore of Central California from San Mateo County to south of Point Conception.  Migration occurs twice a year in June-November (breeding season) and November-May.  They frequent Kelp beds and rocky shores for forage.  The project area does not contain habitat (kelp forests of rocky shores) for the southern sea otter.

3.4.2
Fish

Steelhead

The Southern California steelhead ESU was listed as federally endangered under the ESA in October of 1997.  The steelhead is an anadromous species found in coastal streams and creeks in California and Oregon.  It generally spends from one month to several years in the freshwater streams, migrates to the sea where it spends one to four years, then returns to streams to spawn.  Most spawning occurs from December to May but may occur in the fall as well.  

Coho Salmon

Central California ESU coho salmon are federally listed as federally threatened under the federal ESA and listed as endangered under the state ESA.  They were listed as threatened by federal ESA on December 2, 1996 and listed as endangered by California ESA on December 31, 1995.  Coho salmon generally begin their migration in late summer or fall, and spawning is completed by mid-winter.  

3.4.3
Benthic Species

Black Abalone (Haliotis cracherodii) are found within the high intertidal zone to 6 m depth and Northern abalone (H. kamchatka) are found at the high intertidal zone to 15 m depth.  These species of concern live in relatively shallow areas with rocky substratum.  The MARS cable route consists of sandy beach habitat at the depths these species inhabit. No abalone or abalone habitat were observed during surveys of the project area. 

3.4.4
Sea Turtles

Leatherback Sea Turtle

On June 02, 1970, the Leatherback sea turtle was designated as federally endangered in the entire range. Nesting populations of leatherback sea turtles are especially difficult to discern because the females frequently change beaches. However, current estimates are that 20,000-30,000 female leatherbacks exist worldwide. Critical habitat has been designated for this species, however no critical habitat occurs in California. All sea turtles breed in tropical areas, and Leatherbacks observed in Monterey Bay are considered migratory.

Olive Ridley Sea Turtle

Breeding colony populations on the Pacific Coast of Mexico are listed as federally endangered; all others are listed as threatened as of July 28, 1978.  The range of the olive ridley is essentially tropical. In the eastern Pacific nesting takes place from southern Sonora, Mexico, and south at least to Colombia. Non-nesting individuals occasionally are found in waters of the southwestern United States. All sea turtles breed in tropical areas.  Olive ridley’s observed in Monterey Bay are considered vagrant, and sightings are rare.

Green Sea Turtle

The green sea turtle was listed as federally endangered/threatened on July 28, 1978. The breeding populations off Florida and the Pacific coast of Mexico are listed as endangered while all others are threatened.  In the eastern North Pacific, green turtles have been sighted from Baja California to southern Alaska.  In the central Pacific, green turtles can be found at most tropical islands. The primary nesting site is at French Frigate Shoals.  Critical habitat has been designated for this species, but none occurs in California.  All sea turtles breed in tropical areas.  Green turtles observed in Monterey Bay are considered vagrant, and sightings are rare.

3.4.5
Marine Birds

Short-tailed Albatross

The short-tailed Albatross is a federally threatened species. They breed in large numbers on at least eleven uninhabited remote islands in subtropical waters south of Japan, generally beginning in October.  Adults spend summer non-breeding seasons at sea, feeding on squid, fish and other organisms.

California Brown Pelican

The California Brown Pelican is one of six federally endangered sub species of Brown Pelican occurring largely in tropical and subtropical waters of the Pacific Ocean.  Brown Pelicans are colonial nesters and require nesting grounds free of human disturbance and close to adequate food supplies.   Generally, Island-type habitat is required at night.  The California Brown Pelican ranges along the coast from British Columbia in the north, south to Central America. Breeding colonies were found at Pt. Lobos in Monterey County up until 1959, and are still found from the Channel Islands south to Baja and the Gulf of California. 

California Least Tern

On June 02, 1970, the California least tern was designated as federally endangered in the entire range.  The historic breeding range of the California least tern extended along the southern California coast between Santa Barbara and San Diego, with some nesting sites documented as far north as San Francisco Bay and as far south as southern Baja California.  Today, the breeding range of these terns is limited to San Francisco Bay and a few areas along the coast from San Luis Obispo County to San Diego County (USFWS 2004).  During the winter months, they head south to the Pacific coast of Central America.  When feeding, California least terns are often seen following schools of fish.

Marbled Murrelet

The marbled murrelet was listed as a federally threatened species in 1972.  Marbled murrelet populations range along the Pacific coast from southern Alaska to central California. They are generally found in nearshore waters (within about three miles of shore) near their nesting sites in old-growth forests inland on a year-round basis. There are only three known remaining nesting areas in California. 

Western Snowy Plover

The Western snowy plover was listed as federally threatened in March 1993.  Twenty-eight (28) areas along the coast of California, Oregon, and Washington have been identified as critical habitat for the Pacific coast population.  Specifically, critical habitat has been designated at Elkhorn Slough/Mudowski Beach/Mud Flat Slat Pond, Moss Landing for winter nesting grounds.  

The Pacific coast population breeds primarily on coastal beaches from southern Washington to southern Baja California, Mexico.  One-hundred-and-thirty-three (133) historical snowy plover breeding or wintering locations have been identified in California. The majority of wintering (non-breeding season) plovers concentrate on sand spits and dune-backed beaches. Some also occur on urban and bluff-backed beaches, which are rarely used for nesting.  The breeding season for western snowy plovers extends from early March to late September.

California Clapper Rail

The California clapper rail was listed federally endangered on October 13, 1970.  The breeding season of California clapper rails begins by February. Nesting starts in mid-March and extends into August. The end of the breeding season is typically defined as the end of August, which corresponds with the time when eggs laid during re-nesting attempts have hatched and young are mobile.  Clapper rails are most active in early morning and late evening, when they forage in marsh vegetation in and along creeks and mudflat edges. They often roost in dense vegetation at high tide during the day.

Throughout their distribution, California clapper rails occur within a range of salt and brackish marshes, however, California clapper rails are now restricted almost entirely to the marshes of San Francisco estuary, where the only known breeding populations occur.

	Table 3-5
Threatened or Endangered Species Potentially Occurring in the Project Area

	Common Name
	Scientific Name
	Federal Status
	Likelihood of Occurrence in Project Area

	Stellar sea lion
	Eumetopias jubatus
	 Threatened
	Moderate

	Northern fur seal
	Callorhinus ursinus
	 Delisted
	Moderate

	Blue whale
	Balaenoptera musculus
	 Endangered
	High

	Fin whale
	Balaenoptera physalus
	 Endangered
	Moderate

	Sei whale
	Balaenoptera physalusborealis
	 Endangered
	Moderate

	Humpback whale
	Megaptera novaeangliae
	 Endangered
	High

	Pacific right whale
	Eubalaena japonica
	 Endangered
	High

	Sperm whale
	Physeter catodon (=macrocephalus)
	 Endangered
	High

	Southern sea otter
	Enhydra lutris nereis
	 Endangered
	Moderate

	Leatherback turtle
	Dermochelys coriacea
	 Endangered
	High

	Olive Ridley sea turtle
	Lepidochelys olivacea
	 Threatened
	Low

	Green sea turtle
	Chelonia mydas
	 Threatened
	Low

	Short-tailed albatross
	Phoebastria albatrus
	 Endangered
	High

	California brown pelican
	Pelecanus occidentalis californicus
	 Endangered
	High

	California least tern
	Sterna antillarum browni
	 Endangered
	High

	Marbled murrelet
	Brachyramphus marmoratus marmoratus
	 Threatened
	Moderate

	Western snowy plover
	Charadrius alexandrinus nivosus
	 Threatened
	High 



	California clapper rail
	Rallus longirostris obsoletus
	Endangered
	Low

	Steelhead
	Oncorhynchus mykiss
	ESU- Endangered
	Low

	Coho salmon
	Oncorhyncus kisutch
	ESU- Threatened
	Low


Insert Figure 3-1
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Effect of Action, Conservation Measures, and Take Assessment

4.1
Effects of Action

The effects of the project to habitat in the project action area are discussed below, in terms of temporary construction impacts, permanent effects of the project and the cumulative effects of past, current, and future projects in the project area. This section discusses potential impacts from construction and operation of the project, the conservation measures that would be employed to eliminate or reduce potential adverse impacts resulting from project activities, an assessment of “take” for each species of concern, and a preliminary determination of effect.

Take is defined by the ESA, Section 3(19), to mean “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any such conduct.”  USFWS regulations (50 CFR 17.3) define the terms harass and harm further, as follows:

Harass means an intentional or negligent act or omission that creates the likelihood of injury to wildlife from being annoyed to such an extent as to significantly disrupt normal behavior patterns that include, but are not limited to, breeding, feeding, or sheltering.

Harm is an act that actually kills or injures wildlife.  Such acts may include significant habitat modification or degradation when wildlife are actually killed or injured by significantly impairing essential behavior patterns including breeding, feeding, or sheltering.
4.2
Marine Mammals

Disturbance of any marine mammals is unlawful without a permit (Marine Mammal Act of 1972), and NOAA Fisheries is authorized to issue permits or place requirements on activities that may take (i.e. harass, hunt, capture, harm, or kill) marine mammals. 

Federally listed threatened or endangered marine mammals potentially occurring within the project area include the Stellar sea lion, Northern fur seal, blue whale, fin whale, sei whale, humpback whale, Pacific right whale, sperm whale, and southern sea otter.

The placement of fiber-optic cables on the sea floor in the nearshore environment (e.g., within 50 km of shore) has the possibility of disturbing marine mammals via the presence of vessels and noise during placement or the possibility of harming individuals via entanglement with the cable or collisions with the vessels. Marine mammals potentially could be affected by the cable-placement process via (1) entanglement with the cable or other lines in the water, (2) collisions with vessels, (3) visual disturbance, or (4) acoustic disturbance. Additionally, the cable once placed on the seafloor could affect marine mammals.  However, because the proposed MBARI cable will be buried to 1.0 meter depth to the fullest extent possible along the entire route, it is unlikely there will be any negative impacts to marine mammals once the cable is in place. 

Effects of Entanglements

Marine mammals can become entangled in underwater cables. Thirteen cases of entanglement in cable by sperm whales have been reported (Slijper 1962). Eight entanglements occurred in the North Pacific, one off Nova Scotia, one in the Persian Gulf, one off Brazil, and two off South America. In six of these cases sperm whales were caught in cable in 450 fathoms (about 225 m) of water, in the other cases the cable was 50 to 175 fathoms deep (Slijper 1962). One humpback was reported entangled in cable in 60 fathoms of water off Alaska. All of these whales became entangled in cables after the cable was placed on the sea floor. Sperm whales, which dive to great depths during foraging, have become entangled probably while actively searching or chasing squid, their primary prey. Because sperm whales can dive to depths of 2000 m, cables placed on the continental shelf and slope potentially can entangle sperm whales. Humpback whales, and all baleen whales, do not dive as deep as sperm whales, hence only unburied cables placed at depths less than 200 m would pose a potential danger of entanglement. 

Conservation Measures:

■
The cable will be buried to a target depth of one meter for the entire route except where hard bottom seafloor prevents it.  It is expected that most of the cable will be easily buried to the target depth.

■
Timing of the cable installation during off-peak marine mammal seasons will reduce the potential for entanglement with the cable during installation.  Based on the migratory patterns of the species known to occur in the project area, it is expected that the installation activities be performed during late summer - after gray whales have migrated through the area, and before the influx of large baleen whales (e.g., humpback, blue, and fin whales) and oceanic dolphins.  

■
NOAA Fisheries-approved marine mammal monitors will be present during cable-laying activities to ensure that any marine mammal entering the established (minimum) 500-foot safety zone is sighted. (See Effects of Noise for safety zone establishment.)

Take Assessment:  After implementation of the conservation measures, no take is expected.

Effects of Collisions

Because marine mammals must breathe at the ocean's surface, fast traveling vessels may collide with marine mammals while they surface to breathe. Three humpback whales (between 1993 and 1997), four blue whales (between 1980 and 1993), and three fin whales (between 1991 and 1997) were struck by vessels off the west coast of the U.S. (Forney et al. 2000). During 2,259 hours of cable-placement activities off Morro Bay, California in 2001, only three large whales came within 100 m of a cable-placement vessel (Harvey et al. 2001). However, one of these individuals, a single gray whale calf, probably encountered the vessel's propellers and lost its entire flukes section. 

Conservation Measures:

■
Cable-laying vessel speed limits of generally less than two knots will be established and enforced.  Smaller support vessels will also be required to maintain moderate speeds (3-5 knots) during installation and operation/maintenance activities.

■
NOAA Fisheries-approved marine mammal monitors will be present during cable-laying activities to ensure that any marine mammal entering the established (minimum) 500-foot safety zone is sighted. (See Effects of Noise for safety zone establishment.)

■
Timing of the cable installation during off-peak marine mammal seasons will reduce the potential for vessel collisions.  Based on the migratory patterns of the species known to occur in the project area, it is expected that the installation activities be performed during late summer - after gray whales have migrated through the area, and before the influx of large baleen whales (e.g., humpback, blue, and fin whales) and oceanic dolphins. 

Take Assessment: After implementation of the conservation measures, no take is expected.

Effects of Disturbance

Marine mammals are somewhat susceptible to disturbance when humans approach them. In fact, the NOAA Fisheries uses 100 meters as the closest distance persons can approach a cetacean without possibly causing a change in its behavior (i.e. considered a take under the MMPA). This is also true of pinnipeds. Vessels that approach within 100 meters of harbor seals often cause the animals to enter the water or at least become alert (Bowles and Stewart 1980, Allen et al. 1984). The direction of travel, speed, type of vessel, and changes in speed and direction can cause varying responses by harbor seals ashore. 

The presence and operation of vessels can either attract or repel some cetaceans. Dall's porpoise and some species of dolphins (e.g., common, Pacific white-sided, and northern right whale dolphins) are attracted to vessels, and will ride the bow wake of rapidly moving vessels (Würsig et al. 1998). Typically, harbor porpoise will avoid vessels, often reacting dramatically if the vessel is within 30 meters (Harvey pers. obs.). Large whales, including gray whales, generally avoid vessels when they are migrating or feeding. Gray whales in the breeding lagoons, however, may approach idling outboard motors (Jones and Swartz 1984).  Although gray whales encounter a great deal of vessel traffic during their migration, they act cautiously near vessels and tend to dive and move around (generally remaining 20-40 meters away) vessels (Harvey pers. obs.). Generally, marine mammals are wary of humans and vessels, and will alter their path or vacate an area if the amount of disturbance is excessive.

Conservation Measures:

■
Timing of the cable installation during off-peak marine mammal seasons will reduce the potential for disturbances and avoidance behaviors.  Based on the migratory patterns of the species known to occur in the project area, it is expected that the installation activities be performed during late summer - after gray whales have migrated through the area, and before the influx of large baleen whales (e.g., humpback, blue, and fin whales) and oceanic dolphins.  

■
NOAA Fisheries-approved marine mammal monitors will be present during cable-laying activities to ensure that any marine mammal entering the established (minimum) 500-foot safety zone is sighted. (See Effects of Noise for safety zone establishment.)

Take Assessment:  After implementation of the conservation measures, no take is expected.

Effects of Noise

Marine mammals use sound via echolocation and passive listening, to communicate between conspecifics and to determine information about their environment (e.g., depth, presence and position of prey or predators, and location of conspecifics). The effects of anthropogenic noise are (1) interference or masking of marine mammal communication, (2) interference or masking of the ability of marine mammals to sense their environment, (3) disturbance that changes the behavior of marine mammals, and (4) temporary or permanent hearing loss (Moore and Schusterman 1987, Kastak and Schusterman 1996). 

The negative effects of noise can cause temporary hearing loss of certain frequencies (i.e. temporary threshold shifts) or permanent hearing loss (i.e. permanent threshold shifts), depending on the intensity, duration, and frequency of the noise. 

Anthropogenic noise is produced by many sources, such as: aircraft, vessels, geophysical surveys (e.g., airguns and explosives), dredging, and construction. The larger the vessel usually the greater the noise, supertankers and container ships can produce sounds of 40-70 Hz with source levels of 180-198 dB (re 1 µPa). Three cable-placement vessels (Global Sentinel, Seaspread, and Nexus) off Morro Bay, California produced estimated noise of 9 to 20 Hz peak frequency at 180 – 198 dB (re 1 µPa). Modeled sound pressure levels (SPLs) indicated noise levels were 120 db (re 1 µPa) at a distance of 3.2 km from the cable vessel with a source level of 190 db (re 1 µPa; Harvey et al. 2001). 

Underwater audiograms of harbor seals indicated hearing sensitivity was good from 1 to 60 kHz (Ketten 1998). California sea lions can hear effectively sounds of 0.5 to 30 kHz, but they are most sensitive to sounds at 2 kHz in water and 8 to 16 kHz in the air (Moore and Schusterman 1987).  Pinnipeds are more sensitive to sounds underwater than in air, the upper cutoff for hearing in air for California sea lions is about 32-36 kHz (similar to underwater), whereas is it 20 kHz for the harbor seal (Schusterman 1974, Richardson et al. 1991). Baleen whales, are thought to be most sensitive to low frequency sounds (e.g., less than 1 kHz).  Playback studies indicated that gray whales will react to received levels of 115 to 120 dB (re 1 µPa) for continuous underwater sounds and will react to levels of 160 to 170 dB (re 1 µPa) for pulsed sounds that were broadband sounds with a peak frequency of 100 Hz (National Research Council 1994). Odontocetes, however, have the ability to produce and hear an extensive range of frequencies (40 Hz to 150 kHz). An audiogram of a harbor porpoise indicated sensitivity between 1 and 150 kHz (Richardson et al. 1991). These data indicate that marine mammals are sensitive to anthropogenic noise and exposure can cause short-term or long-term changes in behavior or hearing sensitivity. 

Sounds that penetrate the water (e.g., aircraft noise) or sounds produced in water can affect cetaceans in various ways. Gray whales reacted to noise produced by helicopters by avoiding sounds of 115 to >127 dB (re 1 µPa), however, the reaction of gray whales to vessels is varied with individuals attracted to idling outboard motors and avoiding larger vessels that are within 200 to 300 m (Richardson et al. 1991). Fifty percent of gray whales exposed to playbacks of industrial noises while migrating along the California coast responded when received levels exceeded 120 dB (re 1 µPa; Malme et al. 1983, 1984). Humpback whales off Hawaii, however, did not respond to an M-sequence (75 Hz) sound source when received levels exceeded 120 dB (re 1 µPa; Frankel and Clark 1998). Behaviors of bowhead whales did not change noticeably when exposed to noise from seismic vessels (i.e. airguns) that were > 6 km distance, but there were some subtle changes in dive cycles (Richardson et al. 1986). Toothed whales have a varied response to underwater noise, beaked whales and some species of dolphins and porpoise (e.g., harbor porpoise) will generally move away from vessels, whereas some species (e.g., bottlenose dolphin, Dall's porpoise) are attracted to vessel and will ride the bow wave (Würsig et al. 1998). Cetaceans can become habituated, like all marine mammals, to the continual presence of noise, as some large whales no longer react much to vessel noise off Cape Cod (Watkins 1986). 

Conservation Measures:
■
A minimum 500-foot safety zone, which would include all areas where underwater sound pressure levels are anticipated to equal or exceed 160 dB re 1 uPaRMS, would be established for marine mammals.  If marine mammals are sighted within the established safety zone, operations would be delayed until they move out of the area or by waiting until enough time has elapsed (15 minutes) to assume that the individual has moved beyond the safety zone.

■
Marine mammal monitors will be present during cable-laying activities to ensure that any marine mammal entering the established (minimum) 500-foot safety zone is sighted.

■
Vessel operators will reduce or minimize propeller noise and other noises associated with cable-laying activities to the extent possible.

Take Assessment:  After implementation of the conservation measures, no take is expected.

4.3
Fish

Federally listed threatened or endangered fish species are not present in the project area.  See the EFH Assessment provided in Appendix B for a complete summary of fish species potentially occurring in the project area.

4.4
Benthic Species

Federally listed threatened or endangered benthic species are not present in the project area.

4.5
Sea Turtles

Leatherback sea turtles are listed as a Federal endangered species, while Green and olive ridley sea turtles are listed as Federally threatened.  All three species may be found in the project area, however, only the Leatherback occurs regularly or in significant numbers.

Effects of Entanglement 

Sea turtles have a long history of incidental catch in fisheries as well as entanglement in abandoned fishing gear including gill nets, longlines, and lobster/crab gear (NRC 1990, Eckert et al. 1999).  Often, when entangled in abandoned gear with attached buoys, turtles cannot submerge to forage and end up with severe abrasions into the flippers and may eventually lose an entire flipper if entanglement persists (E. Phillips pers obs.)  The potential for entanglement while laying the cable is relatively low.  This is especially true for the deep-diving Leatherback sea turtle, which can reach depths up to 1,000 m.  

Conservation Measures:  Cable-laying activities will occur during May or June, or early summer, when there are generally fewer sea turtles.

Take Assessment:  After implementation of the conservation measures, no take is expected.

Effects of Collisions

Sea turtles must come to the surface to breathe, making vessel collision at the surface a possibility.  After a deep dive turtles can be observed resting or “logging” at or just below the surface, often unaware of surrounding boat activity.  Stranding data from other parts of the U.S. have shown that boat strikes can be an important source of mortality for sea turtles (Lutz and Musick 1997).  This is especially true for boats moving at high speeds and with the propeller engaged (PSTRT 1998).  The potential for collision with an individual sea turtle during cable-laying operations exists, but can be minimized by maintaining a slow speed (3-5 knots).  In this case, the vessel’s presence and noise will be useful in alerting the turtle to the vessel’s approach.  

Conservation Measures:  Actively observing for turtles in the area and moving at a slow speed (3-5 knots for support vessels and 2 knots for cable laying vessels), the potential for interactions will be reduced.

Take Assessment:  After implementation of the conservation measures, no take is expected.

4.6
Marine Birds

Federally threatened or endangered marine bird species potentially occur in the project area include the Short-tailed albatross, California Brown Pelican, California least tern, Marbled murrelet, and the Western snowy plover.

Because the cable will pass through the beach area in an existing pipe, there should be no disturbance to snowy plovers or other shorebirds on the beaches. Brown pelicans could be disturbed as they rest on the water but the maintaining a slow vessel speed (3-5 knots) will allow ample time for pelicans and other birds to vacate the area before any potential collisions.

Effects of Entanglement

Diving seabirds are subject to by catch in various fisheries, especially the gillnet fisheries in Monterey Bay (Melvin and Parrish 2001, Forney et al. 2002).  There is potential for entanglement with the cable as it is being laid, but this is probably negligible.  It is not proposed that any monofilament lines or nets will be used during the installation of the cable.

Conservation Measures:  Potentially entangling monofilament lines and nets (if any are used) will be periodically checked for entangled animals (every 1-2 hours).

Take Assessment:  After implementation of the conservation measures, no take is expected.

Effects of Vessel Lighting

Some seabirds are attracted to lights at night, including the storm petrels and Cassin’s auklet, and will fly into boats after becoming confused by external lighting or foggy conditions (Weise et al. 2001, E. Phillips pers. obs.).  If birds do fly into and hit lights, injury or death is likely (Reed et al. 1985).  If cable-laying activities are conducted solely during daylight hours the risk of seabird collisions with the vessel likely will be minimized.  

Conservation Measures:  Reduction of the amount of external lighting if installation activities are conducted at night, and shielding lights downwards will drastically minimized any marine bird-vessel collisions. 

Take Assessment:  After implementation of the conservation measures, no take is expected.

Effects of Disturbance

The presence of the cable-laying vessel, as well as the increased sound created by the vessel, has the potential to disturb birds away from the vessel and affect foraging efforts, but is probably not significant.  Birds roosting on the surface or foraging near the vessels could be disturbed. The likely consequence would be that the birds would fly away from the vessel or dive in response to the presence of the vessel. 

Conservation Measure:  No conservation measures are necessary as any disturbance is insignificant and temporary. 

Take Assessment:  No take is expected.

Effects of Oil or Hazardous Material Release

The most obvious effects of oil spills on wildlife are the deaths that occur immediately after the spill, due to coating of animal feathers with oil and exposure to high concentrations of the toxic components of crude oil. Any sort of oil spill can be harmful to diving birds and nearshore species (e.g., snowy plovers and the California Brown Pelican).

Conservation Measures:  A site-specific Spill Prevention Control and Countermeasure Plan will be developed and implemented during all cable laying and operation/maintenance activities. 

Take Assessment:  After implementation of the conservation measures, no take is expected.

Table 4-1 contains a summary of mitigation measures incorporated into the project as described in the above sections to reduce eliminate any potential impacts to Federally listed threatened or endangered species potentially occurring within the project area.

	Table 4-1
Mitigations Included in Project to Reduce Impacts

	Mitigation Measure
	Intended Purpose

	Cable will be buried to a target depth of one meter for the entire route except where hard bottom seafloor prevents it.  It is expected that most of the cable will be easily buried to the target depth.
	Reduces potential for entanglement for marine mammals.

	Timing of the cable installation during off-peak marine mammal seasons will reduce the potential for entanglement with the cable during installation.  Based on the migratory patterns of the species known to occur in the project area, it is expected that the installation activities be performed during late summer - after gray whales have migrated through the area, and before the influx of large baleen whales (e.g., humpback, blue, and fin whales) and oceanic dolphins.  
	Reduces potential for entanglement, potential collisions, and noise disturbances for marine mammals.

	NOAA Fisheries-approved marine mammal monitors will be present during cable-laying activities to ensure that any marine mammal entering the established (minimum) 500-foot safety zone is sighted.
	Reduces potential for entanglement, potential collisions, and noise disturbances for marine mammals.

	Cable-laying vessel speed limits of generally less than two knots will be established and enforced.  Smaller support vessels will also be required to maintain moderate speeds (3-5 knots) during installation and operation/maintenance activities.
	Reduces the potential for marine vessel collisions with marine mammals, sea turtles, and seabirds.

	A minimum 500-foot safety zone would be established for marine mammals.  If marine animals are sighted within the established safety zone, operations would be delayed until they move out of the area.
	Reduces potential for entanglement, potential collisions, and noise disturbances for marine mammals.

	Vessel operators will reduce or minimize propeller noise and other noises associated with cable-laying activities to the extent possible.
	Reduces potential effects of noise disturbances for marine mammals.

	Potentially entangling monofilament lines and nets (if any are used) will be periodically checked for entangled animals (every 1-2 hours).
	Reduces the potential for sea turtle and marine bird entanglements.

	Reduction of the amount of external lighting at night, and shielding lights downwards will drastically minimized any marine bird-vessel collisions.
	Reduces the potential for marine bird-vessel collisions.

	A site-specific Spill Prevention Control and Countermeasure Plan will be developed and implemented during all cable laying and operation/maintenance activities. 
	Reduces the potential for accidental release of petroleum or other hazardous materials into the water and reduces potential effect to sea turtles and marine birds that would be exposed to these materials if a release occurred.


4.7
Cumulative Effects

Cumulative effects are defined as the effects of future state, local, or private activities (non-federal) that are reasonably certain to occur in the project’s action area.  A discussion of potential cumulative effects from these projects along with the proposed MARS project is also provided.  All cable and pipeline information relevant to the MARS survey area were taken from FSSI database or from the nautical charts available for the Monterey Bay region.

Cables

There are currently no installed cables, either active or retired, in the immediate vicinity of the MARS route.  Only one fiber optic cable, known as Southern Cross Segment F and linking Kahe Point (Hawaii) to Monterey Bay, was planned to run in the vicinity of MARS.  The latest information suggests, however, that this route has been abandoned and that the cable was instead redirected towards a landing in Oregon.

At least one other cable exists in the southern part of Monterey Bay, near the Naval Postgraduate School.  This structure has no impact, however, on the routing of MARS.  In addition, in order to check for other possible uncharted military cables in the Bay, the MARS route was submitted for approval to the United States Navy, who expressed no concern with the route as presently planned (FSSI 2004).

Pipelines, Ducts and Sewer Outfalls

Several ducts and sewer outfalls exist in the vicinity of Moss Landing.  They are displayed on the nautical charts available for the Monterey Bay area.  Most of these structures do not impact the MARS project, except for three pipelines in the vicinity of the cable route, which are detailed below.  Two of these structures are located south of Moss Landing Harbor:

The southern one is a 51-inch ID pipe that belongs to Kaiser National Refractory and runs from the shore towards the northwest to a water depth of 26 meters (MBARI data; not displayed on survey charts).  It is misidentified on NOAA Chart 18685 as a sewer pipe.  The position of the offshore end of this pipe is located at approximately: 36°48.145’N – 121°47.486’W.

The northern structure is an outfall pipe for seawater used for cooling at the Duke Energy power plant.  The water intake is located in Moss Landing Harbor and the outfall extends offshore due west to a depth of approximately 21.5 meters (MBARI data; not displayed on survey charts).  NOAA Chart 18685 shows two pipes at this location.  The approximate position of the offshore end of these pipes is: 36°48.258’N – 121°47.454’W.

The third pipeline runs to the north of the two structures described above.  From a landing at the eastern end of the harbor entrance channel, it extends towards the west-northwest across the harbor turning basin, under the dunes, and to a water depth of approximately 18 meters (MBARI data, see Chart as001).  MBARI indicated that this structure is an old fuel oil line owned by Duke Energy formerly used to unload tankers.  The position of the offshore end of this pipeline corresponds approximately with the starting point of the MARS cable route.  Its digitized position off NOAA Chart 18685 is: 36°48.719’N – 121°48.037’W.  As discussed later in Section 5, the pipeline was in fact identified in the vicinity of the MARS cable route during the FSSI offshore surveys.

4.8
Preliminary Determination of Effect on Species of Concern

The USFWS and NOAA Fisheries have published guidelines for making determinations of effect for listed species protected under the federal ESA.  A determination of “no effect” is the appropriate conclusion when “the proposed action will not affect listed species or critical habitat.”  A determination of “may affect, not likely to adversely affect” is “the appropriate conclusion when effects on listed species are expected to be discountable, or insignificant, or completely beneficial.”  A “likely to adversely affect” determination is “the appropriate conclusion if any adverse effect to listed species may occur as a direct or indirect result of the proposed action or its interrelated or interdependent actions, and the effect is not: discountable, insignificant, or beneficial”.   

Based on USFWS guidance for preparation of BAs, the determination of effects for each species of concern addressed in the draft BA is one of the following: no effect; may affect, not likely to adversely affect; may affect, likely to adversely affect; likely to adversely affect; and take.  Table 4-2 presents the preliminary determination of effects resulting from the construction and operation of the MBARI MARS project.

	Table 4-2
Determination of Effects Evaluation for Sensitive Species; Biological Assessment

	Common Name
	Scientific Name
	Federal

Status
	Determination

of Effect

	Stellar sea lion
	Eumetopias jubatus
	Threatened
	May affect, not likely to adversely effect

	Northern fur seal
	Callorhinus ursinus
	Delisted
	May affect, not likely to adversely effect

	Blue whale
	Balaenoptera musculus
	Endangered
	May affect, not likely to adversely effect

	Fin whale
	Balaenoptera physalus
	Endangered
	May affect, not likely to adversely effect

	Sei whale
	Balaenoptera physalusborealis
	Endangered
	May affect, not likely to adversely effect

	Humpback whale
	Megaptera novaeangliae
	Endangered
	May affect, not likely to adversely effect

	Pacific right whale
	Eubalaena japonica
	Endangered
	May affect, not likely to adversely effect

	Sperm whale
	Physeter catodon (=macrocephalus)
	Endangered
	May affect, not likely to adversely effect

	Southern sea otter
	Enhydra lutris nereis
	Endangered
	May affect, not likely to adversely effect

	Leatherback turtle
	Dermochelys coriacea
	Endangered
	May affect, not likely to adversely effect

	Olive Ridley sea turtle
	Lepidochelys olivacea
	Threatened
	No effect

	Green sea turtle
	Chelonia mydas
	Threatened
	No effect

	Short-tailed albatross
	Phoebastria albatrus
	Endangered
	May affect, not likely to adversely effect

	California brown pelican
	Pelecanus occidentalis californicus
	Endangered
	May affect, not likely to adversely effect

	California least tern
	Sterna antillarum browni
	Endangered
	May affect, not likely to adversely effect

	Marbled murrelet
	Brachyramphus marmoratus marmoratus
	Threatened
	May affect, not likely to adversely effect

	Western snowy plover
	Charadrius alexandrinus nivosus
	Threatened
	May affect, not likely to adversely effect


Direct Effects

Direct effects on the species of concern involve disturbance and temporary loss of habitat.  There is minor potential for the proposed project to directly impact (harm or harass) several species of marine mammals including sei whales, humpback whales, Pacific right whales, sperm whales, southern sea otters; leatherback sea turtles; and marine birds including the short-tailed albatross, California brown pelican, California least tern, marbled murrelet, and the western snowy plover.  This impact would include disturbance from noise and human presence and temporary loss of benthic species used for forage.  

Timing of the cable installation during off-peak marine mammal seasons will reduce the potential for entanglement with the cable during installation, vessel collisions, and noise disturbances during installation.  Based on the migratory patterns of the species known to occur in the project area, installation activities will be performed during late summer - after gray whales have migrated through the area, and before the influx of large baleen whales (e.g., humpback, blue, and fin whales) and oceanic dolphins.  A (minimum) 500-foot safety zone would be established around the cable-laying vessel, and NOAA Fisheries-approved monitors would be present on the cable-laying vessel.  Additionally, the duration of installation activities would be short (3-7 days), and any impacts to marine mammal or sea turtle species would be temporary.  No long-term impacts are expected from these actions.
The loss-of-habitat effect includes the temporary displacement or burial of benthic organisms within the footprint of the trawl along the cable route and in the footprint of the trawl-resistance node on the Smooth Ridge.  This disturbance results primarily from displacement of sediments and crushing of a minimum number of benthic organisms within the footprint of the trawl and node.  Many of these invertebrate species provide forage for other species of fish and marine mammals.  It is anticipated that benthic invertebrates would rapidly reoccupy the area once cable and trawl resistant node installation activities are complete.  No long-term impacts are expected from these actions.  Depending on bottom currents, sessile filter-feeding invertebrates located beyond the cable laying footprint may be impacted by the sediment plume generated by the cable-laying plow.  These impacts include burial or partial burial.

Indirect Effects

Indirect effects are those effects caused by or resulting from the proposed action, occur later in time, and are reasonably certain to occur.  There would be a temporary disturbance to the benthic invertebrate population at the project site.  This disturbance results primarily from the trawling and cable burial in the project site.  Many of these invertebrate species provide forage for other species of fish and marine mammals.  It is anticipated that benthic invertebrates would rapidly reoccupy the area once cable and trawl resistant node installation activities are complete.  

The cable once placed on the seafloor could affect marine mammals through potential entanglements with exposed cable.  However, because the proposed MBARI cable will be buried to 1.0 meter depth to the fullest extent possible along the entire route, it is unlikely there will be any negative impacts to marine mammals once the cable is in place.
No other indirect effects of the proposed actions were identified.

Interrelated/Interdependent Effects

Interrelated actions include actions that are part of a larger action and depend on the larger action for justification.  Interdependent actions are defined as actions with no independent utility apart from the proposed action.  This action has no interrelated or interdependent effects.

Conclusion

After evaluating the potential effects and available scientific data, we conclude that the proposed actions related to the installation of the MARS cable and terminal trawl-resistant node may adversely affect marine mammal, sea turtle, and marine bird species discussed in Sections 4.2, 4.5, and 4.6 respectively.  Direct impacts to these species are related to the installation of the buried cable and placement of the trawl-resistant node on the Smooth Ridge.  The proposed action would potentially cause impacts from disturbances (noise), potential collisions with the cable-laying vessel, and potential entanglements with the cable during installation.  It is anticipated that any potential impacts will be significantly reduced through the implementation of the above described mitigation measures.  

The proposed onshore facilities and components for the proposed project will not have any adverse effects on any Federally listed threatened, endangered, or Proposed species.
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