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1.0 PURPOSE AND NEED

The purpose of the proposed survey for which the National Science Foundation (NSF) is
being asked to provide its vessel, R/V Langseth, is to conduct a High Energy Seismic Survey
(HESS) in the vicinity of the Diablo Canyon Power Plant (DCPP) and known offshore fault zones
near DCPP (Figure 1-1). The Project as proposed by Lamont-Doherty Earth Observatory (L-
DEO), a part of Columbia University, in cooperation with Pacific Gas and Electric Company
(PG&E) consists of deploying seismic or sound sources and receivers at onshore and offshore
locations to generate data that can be used to improve imaging of major geologic structures and
fault zones in the vicinity of the DCPP.

The details of the proposed seismic studies were outlined in a Science Plan submitted
to NSF by L-DEO, University of Nevada and Scripps Institution of Oceanography (Appendix
G). NSF, as owner of the survey vessel R/V Langseth, submits this Draft Environmental
Assessment (Draft EA) in compliance with the National Environmental Policy Act (NEPA) of
1969. It should also be noted that the PEIS is hereby incorporated as if fully set forth herein
and this Draft EA tiers from the analysis conducted in the PEIS.

These seismic studies would provide additional insights of any relationships or
connection between the known faults as well as enhance knowledge of offshore faults in
proximity to the Central California Coast and DCPP. The proposed deep (10 to 15 kilometers
[km] or 6 to 9 miles [mi]), high energy seismic survey (HESS) (energy >2 kilo joule) would
complement a previously completed shallow (<1 km [<0.6 mi]), low energy (<2 kilo joule) 3D
seismic reflection survey.

The objectives of the proposed high energy 3D seismic survey are to:

e Record high resolution 2D and 3D seismic reflection profiles of major geologic
structures and fault zones in the vicinity of the Central California Coast and DCPP.

e Obtain high-resolution deep-imaging (>1 km [>0.6 mi]) of the Hosgri and Shoreline
fault zones in the vicinity of the DCPP to constrain fault geometry and slip rate.

e Obtain high-resolution deep-imaging (>1km [>0.6 mi] depth) of the intersection of the
Hosgri and Shoreline fault zones near Point Buchon.

e Obtain high-resolution deep-imaging (>1km [>0.6 mi] depth) of the geometry and slip
rate of the Los Osos fault, as well as the intersection of the Hosgri and Los Osos
fault zones in Estero Bay.

¢ Obtain high-resolution deep-imaging (>1 km [>0.6 mi]) of the intersection of the San
Simeon and Hosgri fault zones near Point Estero.

o Augment the current regional seismic database for subsequent use and analysis
through the provision of all data to the broader scientific and safety community, and
general public.
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Figure 1-1. Proposed Project Survey Area
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The resulting data would provide significant societal benefit. The observations would be
intrepreted in the context of a global synthesis of observations bearing on earthquake rupture
geometries, earthquake displacements, fault interactions, and fault evolution. Estimating the
limits of future earthquake ruptures is becoming increasingly important as seismic hazard maps
are based on geologists’ maps of active faults and, locally, the Hosgri Fault strikes adjacent to
one of California’s major nuclear power plants.

The purpose of this Environmental Assessment (EA) is to provide the information
needed to assess the potential environmental impacts associated with the use of R/V
Langseth, which is proposed to be used along with an 18-airgun array during the proposed
survey. The EA addresses potential impacts of the proposed seismic survey on marine
mammals, as well as other species of concern in the area, including sea turtles, seabirds,
fish, and invertebrates. The EA also provides useful information in support of the
application for an Incidental Harassment Authorization (IHA) from the National Marine
Fisheries Service (NMFS) and Section 7 consultations under the Endangered Species Act
(ESA). The requested IHA would, if issued, allow the non-intentional, non-injurious “take by
harassment” of small numbers of marine mammals during the proposed seismic survey by
L-DEO and PG&E within Central California water from September through December. Data
included in this EA was also used to support a geophysical survey permit application
submitted by PG&E to the California State Lands Commission. The California State Lands
Commission is currently considering the application and has prepared an Environmental
Impact Report per California Environmental Quality Act regulations to provide the public,
responsible agencies, and trustee agencies with information about potential environmental
effects of the proposed action.

To be eligible for an IHA under the U.S. Marine Mammal Protection Act (MMPA), the
proposed “taking” (with mitigation measures in place) must not cause serious physical injury or
death of marine mammals, must have negligible impacts on the species and stocks, must
“take” no more than small numbers of those species or stocks, and must not have an
unmitigable adverse impact on the availability of the species or stocks for legitimate
subsistence uses.

Numerous species of marine mammals inhabit the proposed survey area in the central
Pacific Ocean. Several of these species or stocks are listed as endangered or threatened
under the U.S. ESA, including the North Pacific right, humpback, Sei, fin, blue, sperm,
southern resident killer whale, Guadalupe fur seal, Steller sea lion, and southern sea otter.
ESA- listed sea turtle species that could occur in the survey area include the endangered
leatherback turtle and loggerhead, and the threatened green and olive ridley turtles. Listed
seabirds that could be encountered in the area include the endangered short-tailed albatross
and California least tern, the threatened marbled murrelet and western snowy plover and the
candidate Xantus’s murrelet.

Protection measures designed to mitigate the potential environmental impacts are also
described in this EA as an integral part of the planned activities. L-DEO and PG&E are
proposing to implement a Marine Wildlife Contingency Plan (MWCP) that includes measures
designed to reduce the potential impacts on marine wildlife, particularly marine mammals and
turtles, from the proposed operations. This program will be implemented in compliance with
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measures developed in consultation with NMFS ,USFWS, and those required by the State of
California including the California State Lands Commission and Coastal Commission.
Measures will be based on anticipated Exclusion and Safety zones derived from modeling of
the selected energy source levels. No long-term or significant effects are expected as a
result of the proposed project on individual mammals, sea turtles, seabirds, or their
populations. The proposed project would also have little impact on fish resources, and the
only effect on fish habitat would be short-term disturbance that could lead to temporary
relocation of pelagic fish species or their food.
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2.0 ALTERNATIVES INCLUDING PROPOSED ACTION

2.1 PROPOSED ACTION

Project activities (offshore and terrestrial) and survey details including vessel and
equipment descriptions are described in the following subsections. In addition, project and
mitigation measures for L-DEO and PG&E’s planned seismic surveys will also be discussed.

The project timeframe is proposed for fall months to best account for whale and fish
migration as well as nesting bird constraints. The project scope has been designed to minimize
environmental impacts to the greatest extent feasible. L-DEO and PG&E are proposing to
conduct the studies 24 hours per day, 7 days per week (24/7) for approximately a total of 81.25
days (including approximately 41 days of seismic surveys). This schedule is designed to reduce
overall air emissions, length of time for operation in the water thereby reducing impacts to
marine wildlife, commercial fishing, and other area users. L-DEO and PG&E will work with
environmental agencies to appropriately address the balancing of public health and safety and
environmental concerns during the conduct of these studies.

To ensure compliance with the Marine Mammal Protection Act (MMPA) and Endangered
Species Act (ESA) an IHA is being sought from NMFS.

2.2 SURVEY DETAILS

The proposed survey involves both marine and onshore activities. The offshore
components consist of operating a geophysical survey vessel and support/monitoring vessels
within the areas shown in Figure 2-1 and transiting between the four different survey box areas
extending between the Santa Maria river mouth and Estero Bay. The geophysical survey vessel
would tow a series of sound-generating air guns and sound-recording hydrophones along pre-
determined shore-parallel and shore-perpendicular transects to conduct deep (10 to 15 km [6 to
9 mi]) seismic reflection profiling of major geologic structures and fault zones in the vicinity of
DCPP.

The nearshore actions include the placement of seafloor geophones (e.g., Fairfield Z700
nodal units) through the intertidal zone and into nearshore water areas (to approximately the
100 m [330 ft] isobath) and the operation of an onshore sound source that would be recorded by
the seafloor geophones. Detailed descriptions of the proposed actions for each component are
provided below.

2.3 VESSEL MOVEMENTS

The 3D seismic survey race tracks will encompasses an area of approximately 1,237
km? (478 mi®) when including all survey box overlapping areas (actual survey footprint is
approximately 925 km? [357 mi?]). The Project area is divided into the four “primary target
areas,” (Boxes 1 through 4) described below and are shown on Figure 2-1. The offshore
(vessel) survey would be conducted in both federal and state waters and water depths within
the proposed survey areas ranging from 0 to over 400 m (1,300 ft). The State Three-Mile Limit
is identified in Figure 1-1. The Point Buchon Marine Protected Area (MPA) lies within portions
of the survey area, and the Cambria and White Rock Marine Conservation Areas (MCA) are
located within areas of survey vessel turns. In addition, the Monterey Bay National Marine
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Sanctuary (MBNMS), a federally-protected marine sanctuary that extends northward from
Cambria to Marin County, is located to the north of the Project area.

Survey Box 1. (Survey area immediately offshore of Diablo)

e Area: 276.96 km? (106.93 mi?)
e Total survey line length is 1,495.60 km (929.3 mi)

o Strike line survey along the Shoreline and Hosgri fault zones, sound source for
Shoreline transition zone survey using marine geophones

Survey Box 2. (Survey area from Estero Bay to offshore Santa Maria River Mouth)

e Area: = 406.04 km? (156.77 mi°)
e Total survey line length is 2,148.2 km (1,334.8 mi)

e Strike line surveys along the Hosgri fault zone and Shoreline, Hosgri and Los Osos
fault intersections

Survey Box 3. (Offshore Cambria to Estero Bay)

e Area: 219.41 km? (84.71 mi?)
e Total survey line length is 1,155.4 km (717.9 mi)
e Strike line survey along the Hosgri and San Simeon fault zones

Survey Box 4. (Estero Bay)

e Area: 334.48 km2 (129.14 mi2)
e Total survey line length is 1,417.6 km (880.9 mi)
¢ Dip line survey across the Hosgri and Los Osos fault zones in Estero Bay

Figure 2-1 depicts the proposed survey transit lines. These lines depict the survey lines
as well as the turning legs. The full seismic array is firing during the straight portions of the
track lines as well as the initial portions of the run out sections and later portions of run in
sections. During turns and most of the initial portion of the run ins, there will only be one air gun
firing (mitigation air gun). Assuming a daily survey rate of approximately 8.3 km/hr (4.5 knots
for 24/7 operations), the Survey Box 1 is expected to take approximately 9.5 days, Survey Box 2
approximately 14 days, Survey Box 3 approximately 7.5 days, and Survey Box 4 approximately
9.25 days. When considering mobilization, demobilization, refueling, equipment maintenance,
weather, marine mammal activity, and other contingencies, the proposed survey is expected to
be completed in 81.25 days. For a more detailed discussion, refer to Section 2.1 - Project
Schedule.
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Figure 2-1. Proposed Project Survey Track Line Map
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2.3.1 Mobilization and Demobilization

The offshore 3D marine survey equipment and vessels are highly specialized and
currently no seismic vessels are operating in California. It is expected that the proposed
seismic survey vessel (R/VMarcus G. Langseth) will become available following proposed 2012
summer surveys in Washington/Oregon. However, if the Langseth is unavailable, an equivalent
vessel will be used. Because NSF’s role is limited in this Project to providing the Langseth, this
analysis only references and analyzes the potential environmental impacts associated with the
use of the equipment aboard the Langseth and associated sound receiving systems. It should
be noted that if an alternative vessel is ultimately used, it would have similar equipment and
therefore equivalent effects.

The Langseth would transit to the project area prior to the start of survey operations
(September through December 2012). Once the vessel has arrived in the Project area, the
survey crew, any required equipment, and support provisions would be transferred to the
vessel. Larger equipment, if required, would need to be loaded onboard the vessel at either
Port of San Francisco/Oakland or Port Hueneme. The proposed survey vessel is supported by
a chaseboat (R/V Sea Trek) and scout/shore support boat (M/V Dolphin II). Any additional
scout/monitoring vessels required for the Project would be drawn from local vessel operators.
Upon completion of the offshore survey operations, the survey crew would be transferred to
shore and the survey vessel would transit out of the Project area.

Nearshore operations would be conducted using locally available vessels such as the
M/V Michael Uhl (Uhl). Equipment, including the geophones and cables, would be loaded
aboard the Uhl in Morro Bay Harbor and transferred to the offshore deployment locations.
Following deployment and recovery of the geophones and cables, they would be transferred
back to Morro Bay Harbor for transport offsite.

Onshore sound generating equipment (Accelerated Weight Drop (AWD) or Vibroseis™)
is truck-mounted and is currently available in California. Onshore equipment (sound source and
geophones) would be transported by truck to the Project area. It is currently assumed that initial
staging of the onshore equipment would be within the DCPP site area. Once onsite, the self-
propelled equipment would move along the proposed survey lines, which are existing roadways
or ranch roads. Receiver line equipment would be deployed by foot-based crews supported by
four-wheel drive vehicles or small vessel. Once the Project has been completed, the equipment
would demobilize from the area by truck.

2.3.2 Offshore Survey Operations

The proposed offshore seismic survey would be conducted the R/V Marcus G. Langseth
(Langseth), a geophysical vessel specifically designed and built to conduct such surveys. The
following outlines the general specifications for the Langseth geophysical survey vessel and the
support vessels needed to complete the offshore survey.

In water depths from 30 to 305 m (100 to >1,000 ft), the Langseth will tow four
hydrophone streamers with a length of approximately 6 km (3.7 mi). The intended tow depth is
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approximately 10 m (32.8 ft). Flotation is provided on each streamer as well as Streamer
Recovery Devices (SRD). The SRD is activated when the streamer sinks to a pre-determined
depth (e.g. 50 m [164 ft]) to aid in recovery.

o Primary vessel - The Langseth is 71.5 m [235 ft] length is oulffitted to deploy/retrieve
hydrophone streamers and air gun arrays, air compressors for the air gun array, and
survey recording facilities.

e Chase boat - R/V Sea Trek is 38.7 m (127 ft) and will be deployed in front of the
Langseth to observe potential obstructions, conduct additional marine mammal
monitoring and support deployment of seismic equipment.

e Third vessel - M/V Dolphin Il is approximately 20 m [65 ft] in length and would act as
a scout boat and support vessel for the Langseth.

o Nearshore work vessel (approximately 50 m [150 ft] in length) would be used to
deploy/retrieve seafloor geophones in the shallow water (0-20m) zone (e.g. M/V
Michael Uhl [Uhl]).

e Monitoring Aircraft - Cessna Skyhawk or equivalent aircraft is 8.3 m (27 ft) in length
and has a wingspan of 11 m (36 ft) with a carrying capacity of four persons. The
aircraft would be used to perform aerial surveys of marine mammals.

2.3.3 Survey Vessel Specifications

The Langseth would tow the air gun array along predetermined lines (Figure 2-1). The
Langseth would also tow the hydrophone streamers. When the Langseth is towing the air gun
array as well as the hydrophone streamers, the vessel would “fly” the appropriate USCG-
approved day shapes (mast head signals used to communicate with other vessels) and display
the appropriate lighting to designate the vessel has limited maneuverability. The turning radius
is limited to 3 degrees per minute (2.5 km [1.5 mi]). Thus, the maneuverability of the vessel is
limited during operations with the streamers.

The Langseth has a length of 71.5 m (235 ft), a beam of 17.0 m (56 ft), and a maximum
draft of 5.9 m (19.4 ft). The Langseth was designed as a seismic research vessel, with a
propulsion system designed to be as quiet as possible to avoid interference with the seismic
signals. The ship is powered by two Bergen BRG-6 diesel engines, each producing 3,550 hp,
which drive the two propellers directly. Each propeller has four blades, and the shaft typically
rotates at 750 revolutions per minute (rpm). The vessel also has an 800 hp bowthruster, which
is not used during seismic acquisition. The operation speed during seismic data acquisition is
typically 7.4 to 9.3 km/h (4.6 to 5.7 miles/h). When not towing seismic survey gear, the
Langseth typically cruises at 18.5 km/h (11.5 miles/h).

Other details of the Langseth include the following:

e Owner: National Science Foundation
o Operator: Lamont-Doherty Earth Observatory of Columbia University
e Flag: United States of America
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o Date Built: 1991 (Refitted in 2006)
e Gross Tonnage: 3834
¢ Accommodation Capacity: 55 including ~35 scientists

2.3.4 Air Gun Description

The following discussion is based on air guns currently available on board the Langseth.
The survey will be shot using two tuned air gun arrays, consisting of two sub-arrays with
1,650 cubic inches (in®). The array would consist of a mixture of Bolt 1500LL and Bolt 1900LLX
air guns. The subarrays would be configured as two identical linear arrays or “strings” (Figure
2-2). Each string would have ten air guns; the first and last air guns in the strings are spaced
16 m (52.5 ft) apart. Nine air guns in each string would be fired simultaneously (for a total
volume of approximately 3,300 in®), whereas the tenth is kept in reserve as a spare, to be turned
on in case of failure of another air gun. The subarrays would be fired alternately during the
survey. Each of the two subarrays would be towed approximately 140 m (459 ft) behind the
vessel and would be distributed across an area of approximately 12 by16 m (40 by 50 ft) behind
the primary vessel, offset by 75 m (250 ft). Discharge intervals depend on both the ship’s speed
and Two Way Travel Time (TWTT) recording intervals. For a 16-second TWTT, air guns will be
discharged approximately every 37.5 meters (123 ft) based on an assumed boat speed of
4.5 knots. The firing pressure of the subarrays is 1,900 pounds per square inch (psi). During
firing, a brief (~0.1 sec) pulse of sound is emitted. The air guns would be silent during the
intervening periods.

The tow depth of the array would be 9 m (29.5 ft). Because the actual source is a
distributed sound source (9 air guns) rather than a single point source, the highest sound levels
measurable at any location in the water would be less than the nominal single point source
level. In addition, the effective (perceived) source level for sound propagating in near-horizontal
directions would be substantially lower than the nominal omni-directional source level because
of the directional nature of the sound from the air gun array (i.e. sound is directed downward).

Figure 2-2. One Linear Air Gun Array or String with Ten Air Guns,
Nine of Which Would be Operating

Details regarding the proposed 18-air gun air gun array (2 strings) specifications are as
follows:

e Energy source: Eighteen, 2,000 psi Bolt air guns of 40 to 360 in® each
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e Source output (downward): 0-pk is 42 bar-m (252 dB re 1 yPa at 1 m); pk-pk is
87 bar-m (259 dB)

¢ Towing depth of energy source: 9 m (29.5 ft)
e Air discharge volume: ~3,300 in®

¢ Dominant frequency components: 0-188 Hertz (Hz)

Ropes are used to keep the air guns at a depth of 9 m (29.5 ft) and the vessel speed
during data collection would range from 7.4 to 9.3 km/h (4 to 5 nautical miles per hour [knots}).
The sound source would be generated by the discharge of the air guns approximately every
37.5 m (123 ft) (Figure 2-3), which is based on an assumed vessel speed of 8.3 km/h (4.5
knots). The expected timing of the shots is once every 15 to 20 seconds.

Figure 2-3. Langseth Air Gun and Streamer Deployment

2.3.5 Hydrophone Streamer Description

The following discussion is based on hydrophone equipment currently available on
board the Langseth. Acoustic signals will be recorded using a system array of four hydrophone
streamers, which would be towed behind the Langseth. Each streamer would consist of Sentry
Solid Streamer Sercel cable approximately 6 km (3.7 mi) long. The streamers are attached by
floats to a diverter cable, which keeps the streamer spacing at approximately 100 to 150 m
(328 to 492 ft) apart.

Seven hydrophones will be present along each streamer for acoustic measurement.
The hydrophones will consist of a mixture of Sonardyne Transceivers. Each streamer will
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contain three groups of paired hydrophones, with each group approximately 2,375 m (7,800 ft)
apart. The hydrophones within each group will be approximately 300 m (984 ft) apart. One
additional hydrophone will be located on the tail buoy attached to the streamer cable. In
addition, one Sonardyne Transducer will be attached to the air gun array. Compass Birds will
be used to keep the streamer cables and hydrophones at a depth of approximately 10 m (33 ft).
One compass bird will be placed at the front end of each streamer. Figure 2-3 depicts the
configuration of both the streamer and air gun array used by the Langseth.

Details regarding the proposed hydrophone streamer and acoustic recording equipment
specifications are included in Table 2-1 below.

Table 2-1. Summary of Offshore Streamer Features

Hydrophone Type

Sonardyne XSRS Transceiver 7885 (Standard)

Length of Individual Unit (approximate)

85.8cm (33.8in)

Diameter of Individual Unit (approximate) 7.5cm (3.0in)
Weight of Individual Unit in Air (approximate) 7.3 kg (16.0 Ibs)
Number of Units per String 5

Hydrophone Type

Sonardyne XSRS Transceiver 8005 (Long Life)

Length of Individual Unit (approximate)

91.1cm (35.91in)

Diameter of Individual Unit (approximate) 89cm (3.5in)
Weight of Individual Unit in Air (approximate) 10.4 kg (22.9 Ibs)
Number of Units per String 2

Hydrophone Type

Sonardyne HGPS Transducer 7887 (Right Angle)

Length of Individual Unit (approximate)

56.3cm (22.2in)

Diameter of Individual Unit (approximate)

9.4 cm (3.7 in)

Weight of Individual Unit in Air (approximate)

9.6 kg (21.2 Ibs )

Number of Units per String

1

Depth Sensor

ION Model 5011 Compass Bird

Length of Individual Unit (approximate)

120 cm (48.2in)

Weight of Individual Unit in Air (approximate)

8.32 kg (18.3 Ibs )

Number of Units per Streamer (approximate) 4
Streamer Type Thompson Marconi Sentry
Streamer Depth (approximate) 10 m (33 ft)

Group Interval (approximate)

12.5m (41 ft)

Group Length (approximate)

12.5m (411t)

Number of Groups

468

Length of Streamer

6 km (3.7 mi)

Source: Columbia University

2.3.6 Multibeam Echosounder and Sub-bottom Profiler

Along with the air gun operations, two additional acoustical data acquisition systems will
be operated from the Langseth continuously during the survey. The ocean floor will be mapped
with a Kongsberg EM-122 multibeam echosounder (MBES) and a Knudsen 320B sub-bottom

profiler (SBP).
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The Kongsberg EM-122 MBES operates at 10.5-13 (usually 12) kHz and is hull-mounted
on the Langseth. The transmitting beam width is 1 or 2 degrees fore-aft and 150 degrees
athwartship. The maximum source level is 242 dB re 1 yPa m.s. Each “ping” consists of 8 (in
water >1,000 m [3,300 ft] deep) or 4 (<1,000 m [3,300 ft]) successive fan-shaped transmissions,
each ensonifying a sector that extends 1 degree fore-aft. Continuous-wave (CW) pulses
increase from 2 to 15 ms long in water depths up to 2,600 m (8,350 ft), and frequency-
modulated (FM) chirp pulses up to 100 ms long are used in water >2,600 m (8,350 ft). The
successive transmissions span an overall cross-track angular extent of about 150 degree, with
2 ms gaps between the pulses for successive sectors (see Table 2-2).

The Knudsen 320B SBP is normally operated to provide information about the
sedimentary features and the bottom topography that is being mapped simultaneously by the
MBES. The beam is transmitted as a 27-degree cone, which is directed downward by a 3.5-kHz
transducer in the hull of the Langseth. The maximum output is 1,000 watts (204 dB), but in
practice, the output varies with water depth. The pulse interval is 1 sec, but a common mode of
operation is to broadcast five pulses at 1-sec intervals followed by a 5-sec pause.

Table 2-2. Langseth Sub-bottom Profiler Specifications

Maximum source output (downward)

204 dB re 1 yPa-m; 800 watts

Dominant frequency components

3.5kHz

Bandwidth

1.0 kHz with pulse duration 4 ms

0.5 kHz with pulse duration 2 ms

0.25 kHz with pulse duration 1 ms

Nominal beam width

30 degrees

Pulse duration

1,2, 0or4d ms

Both the Kongsberg EM-122 MBES and Knudsen 320B SBP are operated continuously
during survey operations. Given relatively shallow water depths of the survey area (20 to 400 m
[66 to 1,312 ft]), the number of ‘pings’ or transmissions would be reduced from 8 to 4, and the
pulse durations would be reduced from 100 ms to 2 to 15 ms for the Kongesberg EM-122.
Power levels of both instruments would be reduced from maximum levels to account for water
depth. Actual operating parameters will be established at the time of the survey."

2.3.7 Gravimeter

The Langseth would employ a Bell Aerospace BGM-3 gravimeter system (Figure 2-4) to
measure very tiny fractional changes within the Earth's gravity caused by nearby geologic
structures, the shape of the Earth, and by temporal tidal variations. The BGM-3 has been
specifically designed to make precision measurements in a high motion environment. Precision
gravity measurements are attained by the use of the highly accurate Bell Aerospace Model Xl
inertial grade accelerometer.
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Figure 2-4. Bell BMG Marine Gravity Meter
2.3.8 Magnetometer

The Langseth would employ a Bell Aerospace BGM-3 geometer, which contains a model
G-882 cesium-vapor marine magnetometer (Figure 2-5). Magnetometers measure the strength
and/or direction of a magnetic field, generally in units of nanotesla (nT) in order to detect and
map geologic formations. These data would enhance earlier marine magnetic mapping
conducted by the USGS (Sliter et al., 2009).

Figure 2-5. Geometrics G-882 Magnetometer

The G-882 is designed for operation from small vessels for shallow water surveys as
well as for the large survey vessels for deep tow applications (4,000 psi rating, telemetry over
steel coax available to 10 km [6.2 mi]). Power may be supplied from a 24 to 30 VDC battery
power or a 110/220 VAC power supply. The standard G-882 tow cable includes a Vectran
strength member and can be built to up to 700 m (2,297 ft) (no telemetry required). The
shipboard end of the tow cable is attached to a junction box or on-board cable. Output data are
recorded on a computer with an RS-232 serial port.

Both the gravimeter and magnetometers are “passive” instruments and do not emit
sounds, impulses, or signals, and are not expected to adversely affect marine mammals.
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2.3.9 Nearshore and Onshore Survey Operations

To collect deep seismic data in water depths that are not accessible by the Langseth
(less than 30 m [100 ft]), seafloor geophones and both offshore and onshore seismic sources
will be used. Onshore sources will be either accelerated weight drop (AWD) or Vibroseis™ (a
tired or tracked vehicle with a vibrating device) vehicles. Areas where these onshore activities
would occur are shown as “indents” in the shoreward boundary of the investigation area in
Figure 1-1. Figure 2-6 shows a schematic diagram of a seafloor geophone deployment. The
currently proposed locations for the seafloor geophone lines between Point Buchon and Point
San Luis are shown in Figure 2-7.

Figure 2-6. Schematic Diagram of a Seafloor Geophone
(e.g., Fairfield Nodal Z700) Deployment

Cabled strings of recording devices (geophone lines) would be placed on the seafloor
along five nearshore survey routes. The northernmost geophone line traverses the Point
Buchon MPA. The approximate locations of the proposed geophone lines are depicted above
on Figure 2-7. Geophones would be placed in the nearshore area in water depths of up to
approximately 91 m (299 ft) using a vessel and (in some locations) divers. For the nearshore
survey area, where it is too shallow for towed arrays, geophones would be placed by hand on
the seafloor to record seismic responses from the seismic sources (onshore and offshore).
Lines of disc-shaped geophones strung together on cables would be placed on the seafloor
along the previously mentioned routes. PG&E estimates that approximately 600 geophones
would be deployed for the Project. In addition to providing instrumental coverage of the
Shoreline fault zone in shallow water areas, the shore perpendicular profiles shown in Figure 2-
7 would provide additional cross line coverage, allowing construction of “dip lines” from the 3D
data acquisition to further improve our resolution of geologic structure in the area. The seafloor
equipment would be in place for the duration of the data collection for the offshore 3D high
energy seismic surveys plus deployment and recovery time.
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Figure 2-7. Proposed Seafloor Geophone Lines near Diablo Canyon Power Plant
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Deployment of the nodals would be closely coordinated with both offshore and onshore survey
operations to ensure survey activities are completed before the projected battery life of 15 days
is exceeded. PG&E proposes to use a locally-available vessel to deploy and retrieve the
geophones. The vessel would be a maximum of 50 m (150 ft) in length. The Uhl, which is locally
available, or its sister vessel which is of equivalent size and engine specification, is proposed for
this purpose.

Figure 2-8 shows an example of a Fairfield Z700 seafloor geophone and Table 2-3
summarizes its features.

Figure 2-8. Fairfield Z700 Seafloor Geophone

Table 2-3. Summary of Nearshore Geophone Features

Feature Description
Geophone Model Fairfield Z700
Height of Individual Unit 15 cm (6 in)
Diameter of Individual Unit 38 cm (15in)
Weight of Individual Unit 29 kg (65 Ibs) when wet
Number of Units per String Line 1: 140
Line 2: 96
Line 3: 130
Line 4: 88
Line 5: 136
Length of Overall Receiver String Line 1: 7 km (4.3 mi)
(approximate) Line 2: 4.8 km (3 mi)
Line 3: 6.5 km (4 mi)
Line 4: 4.4 km ( 2.7 mi)
Line 5: 8.8 km (4.2 mi)

Version (6/21/2012)
-17 -




Central Coastal California Seismic Imaging Project
Environmental Assessment

In addition to the offshore sound source (air guns), onshore sound sources would also
be used to provide additional coverage for the near-shore survey area. The central area along
Morro Strand would record onshore sound levels transmitted from the offshore air gun surveys.
Description of the two proposed onshore sound sources are provided below.

Accelerated Weight Drop (AWD). Nitrogen spring AWD sources produce high energy
output in a small, safe, and robust package and can be mounted on off-road vehicles to reduce
impact on the terrain. AWD utilizes a base plate that shields the ground from impact and
reduces peak ground pressure (<6 psi) for use in environments that prohibit using conventional
sources, such as VibroseisTM trucks (Figure 2-9).

Figure 2-9. Typical Accelerated Weight Drop

Testing of AWD systems indicate that they would not provide sufficient energy to image
deeper than 4 to 6 km (2.5 to 3.7 mi), and thus AWD alone would not provide a signal that is
sufficient to image crustal structure to depths of 10 to 15 km (6.2 to 9.3 mi), as required to
identify and characterize active faults. Consequently, it would also be necessary to use
Vibroseis™ sound sources to achieve sufficient signal strength to meet the crustal imaging
requirements. The AWD is used in conjunction with the geophone cable system to conduct high
resolution shallow seismic profiling. Table 2-4 summarizes the AWD rig features.

Table 2-4. Summary of AWD Rig Features

Feature Description
AWD Model United Service Alliance model AF-450 AWD mounted on a 1997
International 4800 4x4 truck
Rig Length (approximate) 6.7 m (22 ft)
Rig Width (approximate) 2.5m (8 ft)
Rig Height (approximate) 2.7 m (9 ft)
Speed NA
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Feature Description

Gross Vehicle Weight (approximate) | 11,399 kg (25,000 Ibs), including hammer weight

Vibroseis™. Modern vibrators with improved feedback control electronics are the only
non-explosive onshore seismic source that provides sufficient energy to meet the Project
objectives and image to depths of up to 15 km (9.32 mi). Vehicle-mounted Vibroseis™ units
(Figure 2-10) are the proposed method of source generation and would be utilized to the
greatest extent possible in accessible areas. Vibrators can only be used along portions of the
profile routes with sufficiently wide roads and moderate grades. Vibroseis™ vehicle features
are summarized in Table 2-5.

Figure 2-10. Typical Vibroseis™ Unit

Table 2-5. Summary of Vibroseis™ Rig Features

Feature Description
Vibroseis Model AHV-IV(PLS 362)
Rig Length (approximate) 10 m (33 ft)
Rig Width (approximate) 3.4 m (11 ft) for 66x44-in tires
Rig Height (approximate) 3.5m (11.5ft)
Speed (approximate) 26 km per hr (16 mi per hr)
Gross Vehicle Weight (approximate) 26,000 to 30,000 kg (57,300 to 66,000 Ibs)

To collect digital data from the proposed sound sources, geophone strings would be
placed in key areas along the coastline to collect data associated with both the offshore and
onshore sound sources. A <500 channel cable-based recording system would only be used
along roads for real-time quality assurance purposes to verify proper operation of the seismic
sources (see Figure 2-11).

Version (6/21/2012)
-19 -



Central Coastal California Seismic Imaging Project
Environmental Assessment

Figure 2-11. Example of the Primary Components of a Cable-based Recording System

In addition, the program would eliminate potential environmental impacts of cable-based
recording systems by using autonomous, nodal, cable-less recording systems (Figure 2-12) that
would be deployed by foot into the soil adjacent to existing roads, trails, and beaches. The
nodal systems are carried in backpacks and pressed into the ground at each receiver point and
following completion of the data collection, each nodal unit would be removed and reused at the
next site.

Figure 2-12. Example of an Autonomous Wireless
Nodal Land Recording System* - Fairfield Zland

*Includes a 5-inch spike, is 6 inches high, 5 inches in diameter, and weighs 5 Ibs.

Figure 2-13 depicts the areas of proposed onshore receiver and source lines along the
Project area; Figures 2-14 through 2-16 provide additional detail on the proposed onshore
receiver and source lines. The northern area near Cambria involves only the placement of
receiver lines, which would be used to record sound source data from the offshore seismic
survey vessel. The central area along Morro Strand, would record offshore air gun and onshore
vibrator/AWD data from Los Osos Valley. The southern area includes onshore areas in direct
proximity to the offshore survey area as well as the nearshore geophone placements (see
Figure 2-7). The southern survey area would include both receiver and source lines. Dry
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ephemeral/intermittent streams without bridges/culverts may be crossed when no
standing/running water is present.

Deployment Operations. L-DEO and PG&E estimates that the onshore seismic source
activities would be conducted over a 7 to 14-day period, concurrent with the offshore surveys.
Each day of the onshore seismic surveys, the field teams would drive the seismic source
equipment (either the team of four Vibroseis vehicles or the single AWD vehicle, depending on
the route being surveyed that day) to the desired position on the survey route. The sources
would be activated as described above at each survey point, the responses would be recorded,
and the vehicles would advance to the next survey point until each line is completed. For
narrow roadways, the vehicles will back out of the area or use existing turnouts previously used
for this purpose, and would not result in any new earth disturbance. All stream crossings would
utilize established bridges or culverts; no open water crossings are required for the proposed
Project. Onshore surveys would be conducted between the hours of 7 a.m. and 9 p.m. during a
given day. After completion of the shore-based survey operations, the Vibroseis and AWD
vehicles would demobilize from the area by truck.

24 EQUIPMENT REQUIREMENTS

The following vessels and equipment are proposed for use in the offshore survey.

e R/V Marcus G. Langseth
— Four hydrophone streamers;
— Two air gun arrays
— Multi Beam Echo Sounder and Sub Bottom Profiler; gravity and magnetic
sensors
e Chase boat - R/V Sea Trek
e Support vessel - M/V Dolphin I
e M/V Michael Uhl
¢ Monitoring aircraft - Cessna Skyhawk (or equivalent aircraft)
e Five geophone strings (approximately 600 geophones with connecting cables)
o Canoe/kayak

Version (6/21/2012)
-21 -



Central Coastal California Seismic Imaging Project
Environmental Assessment

Figure 2-13. Onshore Source Lines and Receiver Lines

Version (6/21/2012)
-22 -
