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PREFACE

Pacific International Terminals, Inc. (Pl Terminals), proposes to develop the Gateway Pacific Terminal
(the “Terminal”), a multimodal terminal for transfer of dry bulk commodities, at Cherry Point in
Whatcom County, Washington. Construction and operation of the Terminal and associated facilities
require the approval of local, state, and federal agencies. Agency decision makers are to be informed
of the potential environmental impacts of the proposed project by preparation of two environmental
impact statements (EISs) under guidelines of the National Environmental Policy Act (NEPA) and
under the State Environmental Policy Act (SEPA).

This report is one of several technical reports prepared on behalf of Pl Terminals that provides
scientific technical information about the existing conditions of the proposed project site and, in some
cases, the projected effects of Terminal operations and mitigation for those effects. This report is
provided to Whatcom County and the Department of Ecology for their use in preparation of a SEPA
EIS. It is also provided to the U.S. Army Corps of Engineers (USACE) for its use in preparation of a
NEPA EIS. This report has also been prepared to support specific permit applications and as part of
the consultation process with resource agencies and affected Indian Nations.
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1.0 INTRODUCTION

Pacific International Terminals, Inc. (Pl Terminals), is proposing development of the Gateway Pacific
Terminal (Terminal) within the Cherry Point Industrial Area at Cherry Point in Whatcom County,
Washington (Figure 1). The proposed Terminal would include a deep-draft wharf with access trestle
and other associated upland facilities for the export and import of multiple bulk commodities. For a
complete project description, refer to Appendix B of the Gateway Pacific Terminal Project Alternatives
Report (Pl Terminals 2014).

Several marine biological inventories have been conducted in the vicinity of the study area over the
past 15 years, including a field investigation conducted during the summer of 2011 (AMEC 2012). The
field investigations completed in summer 2011 were conducted based on the Marine Biology Baseline
Monitoring Plan (Baseline Monitoring Plan) (AMEC Earth & Environmental 2011). The Baseline
Monitoring Plan was distributed on July 14, 2011, to the Multi-agency Permitting Team (MAP Team)
administered by the State of Washington Governor’s Office of Regulatory Assistance (ORA) to
coordinate the permitting process. The Baseline Monitoring Plan reflected revisions suggested by the
MAP Team on a draft plan distributed on May 20, 2011. Results of the field investigations conducted
based on that plan were reported in the Marine Biology Baseline Inventory report (AMEC 2012).

This report presents the results of additional investigations conducted in 2014 to 2011 investigation
provide more data and add to the geographic area surveyed in 2011. These more recent
investigations were completed based on the 2014 Baseline Monitoring Plan (AMEC 2014), which was
circulated to relevant regulatory agencies prior to conducting the investigation. The 2014 Baseline
Monitoring Plan uses similar field investigation protocols used during the 2011 investigation.

1.1 Purpose of This Report

The purpose of this report is to provide baseline information about the marine biological community at
the PI Terminals property, in support of project environmental documentation and permit applications
and in response to specific information requests by the Co-Lead agencies (US Army Corps of
Engineers [USACE]), Washington State Department of Ecology [Ecology], and Whatcom County) for
the Environmental Impact Statement (EIS). Specifically, this report documents the results of field
investigations conducted in summer 2014 following protocols detailed in the 2014 Baseline Monitoring
Plan (AMEC 2014), which was developed following the guidelines and protocols published in the 2011
Baseline Monitoring Plan (AMEC Earth & Environmental 2011).

The results presented in this document may be used for planning purposes to evaluate potential

effects of the proposed Terminal on marine species, for different marine wharf and trestle
configurations, but this report does not attempt to identify or discuss such potential effects.

AMEC

2014 Marine Biology Baseline Inventory 1



amec®

This report summarizes data collected during field investigations conducted in June 2014. Where data
from earlier studies are available, the results of the 2014 field studies are discussed in relation to
results from those earlier investigations. Results collected during this study combined with results
from the earlier report (AMEC 2012) provide a thorough documentation of baseline marine
environmental conditions for evaluating potential project-related effects to the nearshore and for use
in project planning.

1.2 Study Area and Scope

Figure 2 shows the study area for the 2014 field investigations, which consists of three distinct areas:

e Area B (18.9 acres [76,486 square meters]) is the reference area located northwest of the
permitted wharf alignment and was first evaluated as part of the 2011 study.

o AreaE (18.6 acres [75,272 square meters]) is located south of Gulf Road in the vicinity of
Parcel 15, and includes a small portion of Area D, which previously investigated in 2011 study.

o Area C (0.05 acres [202 square meters]) is the forage fish sampling site and lies along the
shoreline south of Gulf Road.

Combined, the study area for the 2014 and the 2011 study (AMEC 2012) provide a comprehensive
assessment of marine communities throughout the vicinity of the proposed Terminal site (Combined
study area of 203.5 acres). Figure 3 shows an overlay of all of the study areas for each of the marine
baseline investigations and transects for the underwater video surveys that have been conducted
since 2011.

Based on the underwater video mapping and quantitative surveys conducted in 2011, it is understood
that Area B is characterized by a species associated with a cobble substrate including dense
Laminariales kelp and an overstory of bull kelp. Eelgrass in Area B is limited to small, isolated patches
of sandy substrate in the intertidal. In contrast, initial underwater video mapping of Area E conducted
in 2011 indicates that eelgrass may be more abundant in Area E. The purpose of the current
investigation is to identify any significant changes in species composition and distribution in Area B,
and to better understand the presence and distribution of eelgrass in Area E. Similarly, forage fish
surveys in Area C conducted in 2011 and Washington State Department of Fish and Wildlife (WDFW)
forage fish maps documented spawning by surf smelt in the nearshore. The purpose of the present
investigation is to confirm the continued use of Area C for spawning, and to confirm the continued
presence of spawning habitat.

AMEC
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To achieve the aforementioned objectives, and to meet the data requests and needs of the co-lead
agencies, the scope of the 2014 field investigations included the following tasks:

o Underwater video surveys and diver surveys in reference Area B to compare results from the
2011 surveys;

e Underwater video surveys and diver surveys in Area E to provide additional detailed data on
marine resources in this area; and

e Follow-up forage fish surveys in Area C to determine whether surf smelt continue to use

Area C for spawning.

The field data were evaluated to:

e Assess the distribution, abundance, and composition of submerged marine vegetation,
specifically macroalgae and eelgrass communities (Zostera marina and related species);

o Document epibenthic invertebrates, including rock crab and Pandalid shrimp, observed within
the study area;

e Evaluate potential rockfish habitat; and

o Determine if forage fish (surf smelt [Hypomesus pretiosus] and sand lance [Ammodytes
hexapterus]) use the beach in Area C for spawning.

AMEC
2014 Marine Biology Baseline Inventory 9
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2.0 METHODS

Field investigations were conducted in spring and summer 2014 following the methods described in
the 2014 Baseline Monitoring Plan (AMEC 2014) in response to specific data requests by the co-lead
agencies. Underwater investigations were conducted in Areas B and E using a two-tiered approach;
coupling a qualitative underwater video survey with subsequent quantitative investigations. The
underwater video survey was conducted to map the distribution of submerged marine vegetation
(including macroalgae and eelgrass), and to characterize substrate composition. Qualitative data were
collected for archival purposes, and to provide a general overview of ecological conditions.
Quantitative data were collected by divers using analytical techniques that provided high resolution
information regarding underwater marine vegetation and epibenthic invertebrate species, relative
abundance and distribution.

Rockfish habitat was investigated using a two-tiered approach. High-resolution bathymetric surveys
were conducted May 29 through 31, 2014, using multi-beam, side-scan sonar. Results were
evaluated to identify areas with bathymetric complexity (rock and boulder complexes) to potentially be
suitable to provide rockfish habitat. Underwater video surveys were then conducted to characterize
those potential areas and to determine whether suitable rockfish habitat was present.

Forage fish surveys were conducted to determine whether surf smelt continue to use Area C for
spawning. Samples of beach substrate were collected at potential spawning locations, and the
samples were analyzed in the laboratory for the presence of forage fish eggs.

2.1 Submerged Marine Vegetation: Underwater Video Survey

Underwater video surveys were conducted on June 5 and 6, 2014. This section describes the study
design, field methods, and data analysis completed for the underwater video surveys.

2.1.1  Study Design

The underwater video study was designed to characterize the bottom substrate and attached marine
vegetation. The study design consisted of transects at intervals of approximately 20 feet (6 meters)
oriented roughly parallel to the shoreline.

Transects were located approximately from -5 feet (-1.5 meters) mean lower low water (MLLW) and to
water depths corresponding to approximately -30 feet (-9 meters) MLLW (Figure 4).

2.1.2 Field Investigation Methods

Continuous video was recorded along each of 42 transects using an underwater video system
deployed from a boat. The SeaAll® system uses a low-light, high-definition, underwater digital video

AMEC

2014 Marine Biology Baseline Inventory 11



amec®

camera integrated with a differential global positioning system (DGPS) and a digital video recorder
(DVR).

Coordinates for the endpoints of each transect were entered into the DGPS, allowing the operator of
the survey vessel to navigate the length of each transect. The track of the vessel as detected by the
DGPS was recorded separately as a text file and then mapped to show the actual video tracks
surveyed. DGPS provided latitude, longitude, date, and time data superimposed onto each video
frame as the image is recorded to create a permanent record of the survey. The DGPS position is
updated once per second.

The camera was lowered into the water column until the bottom was observed, then the vessel
progressed slowly along each transect as the camera recorded. The actual speed varied depending
on available light, substrate, and visibility (approximately 1 knot). The distance the camera is
suspended above the bottom depends on the water clarity and lighting conditions. During this survey,
high turbidity in the water column, particularly at shallower water depths, required the camera to be
held approximately 1 to 3 feet above the bottom. On the boat, a scientist monitored the video screen
throughout the entire surveyed transect, controlling camera depth to maintain a relatively constant
distance above the substrate and prevent the camera from striking the bottom. An audio comment
was recorded at the beginning and end of each transect.

Video recordings were successfully completed using this system for transects T1 through T37.
Continuous underwater video recordings were filmed from the vessel for a total of:

o 23 transects (transects T15-T37) in Area B with a total length of 3.01 miles (4.84 kilometer
[km]); and

e 14 transects (transects T1-T14) in Area E with a total length of 4.36 miles (7.02 km).

In Area B, shallow water and scattered boulders prohibited safe use of the underwater video system
for the five shallowest transects (transects T38-T42) between approximately MLLW and +5 feet (+1.5
meters) MLLW. These transects were thus assessed at low tide via pedestrian survey.

To perform the pedestrian transects, endpoints were located in the field using a handheld global
positioning system (GPS), and tape measures were extended along the transect line. Scientists
walked the transects and noted the distribution of substrate types and plant communities based on the
distance along the tape. Transects T38, T39, andT40 were not exposed at low tide on the date they
were surveyed; therefore, the distribution of vegetation along these transects was estimated based on
observations of those species visible at the water surface. Note that Sargassum muticum formed a
canopy over much of the area, and the understory could not be observed.

AMEC
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The area covered by the video surveys and pedestrian surveys is 100 percent of the area proposed
for video transects in the 2014 Baseline Monitoring Plan (AMEC 2014).

2.1.3 Video and Pedestrian Transect Data Analysis

For the underwater video, a separate video file was created for each surveyed transect. In the office,
each video file was reviewed by a qualified scientist.

For each 1 second of video, the scientist identified the following characteristics:
e the dominant marine vegetation; and

e dominant bottom substrate type.

These data were compiled in a Microsoft Excel® spreadsheet listing the observed features in
conjunction with the point location coordinates. Submerged marine vegetation was classified based
on six categories, as defined in Table 1.

Table 1 Categories of Submerged Marine Vegetation

Category Description

None Percent cover by marine vegetation less than approximately 10% cover.

Sparse macroalgae/colonial Mixed marine vegetation and colonial invertebrates (primarily sea pens)

invertebrates with total cover less than 20%.

Dense Laminariales An understory canopy dominated (approximately 50% of the video frame)
by various species of Laminariales kelps, as well as various red algae.

Sargassum Areas dominated approximately 50% of the video frame) by Sargassum
macroalgae. Red and/or other brown alga species may also be present.

Eelgrass Any video frame where eelgrass is present (dominant or not).

Mixed Areas that do not meet any of the above definitions. This category

generally includes mixed communities of Laminariales, foliose red algae,
bull kelp, and/or Ulva without any dominant.

2.2 Submerged Marine Vegetation: Diver Surveys

Diver surveys were conducted to quantitatively inventory the distribution and abundance of marine
vegetation and bethic organisms. Inventories were conducted at discrete sampling stations located
along transects established roughly perpendicular to the shoreline. Divers accessed each transect
(described below) from shore. Intertidal sampling points (points above approximately 0 feet MLLW)
were evaluated from shore, and surveys were conducted during low tide, so no self-contained
underwater breathing apparatus (SCUBA) was required for these stations. Eelgrass beds
encountered along the transects were inventoried to determine the extent and density of eelgrass
patches.

AMEC
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2.2.1 Field Investigation Methods

Divers conducted surveys along a total of 15 transects oriented roughly perpendicular to the shoreline
(or parallel to the proposed wharf alignment) (Figure 5). The diver transects comprised:

o Five transects in Area B (Transects B1-B5), approximately 85-feet (25.9-meters) apart; and

e Ten transects in Area E (Transects E1-E10), approximately 140-feet (42.7-meters) apart.

Within these transects, divers documented the species and distribution of both macroalgae and
eelgrass as described below. Diver transects are named B1-B5 and E1 — E10 to differentiate them
from the underwater video transects (T1-T37).

2.2.1.1 Macroalgae Surveys

Individual macroalgae sampling stations consisted of quadrats covering an area of 0.25 square meter
(2.7 square feet) established along each transect (Figure 5). The quadrats were spaced at 20-foot
(6.1-meter) intervals along each transect, beginning at the upper intertidal fringe of the macroalgae
bed (where Ulva and Fucus begin), and continuing perpendicular to the shoreline along each transect
until macroalgae were no longer apparent and the substrate became consistently sand or mud.
Transects ranged in length from 560 to 740 feet (171 to 225 meters) (Figure 5).

At each sampling station along a transect, divers identified dominant macroalgae species and overall
percent cover for each quadrat. Due to the complexity and density of macroalgae in the study area,
total percent coverage was frequently greater than 100 percent, with a surface layer of buoyant
Sargassum or Nereocystis, a layer of bladed Laminarians (Saccharina latissima (previously classified
as Laminaria saccharina) or Alaria marginata), and a short dense layer of red algae. Because
macroalgae species distribution and abundance are typically correlated with substrate type (as
described by Mumford [2007]), a description of substrate at each station was also recorded. Substrate
types recorded included cobble, gravel, sand, silt, or combinations of two or more.

2.2.1.2 Eelgrass Surveys

Where eelgrass beds were encountered along the transect diver transect, additional information was
collected. In addition to recording the water depth and the distance of the bed along the transect
relative to the transect endpoint, to quantify the extent and density of eelgrass, the number of eelgrass
shoots (turions) was estimated for each eelgrass bed. Where eelgrass beds extended more than

40 feet (12.2 meters) in any direction, the density of eelgrass turions was counted within counting
stations established beginning at a randomized distance from the edge of the bed, and continuing
every 20 feet (6.1 meters) from the previous count. At each counting station, counts were conducted
in three separate 0.25-square meter (2.7 square foot) quadrats laid out at orientations of 2 o’clock,

6 o’clock, and 10 o’clock around the sampling station. Where smaller eelgrass beds were
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encountered (fewer than 200 turions), all turions within the bed were counted. If more than 100 turions
were counted within these smaller eelgrass beds, the total number of turions in the bed was estimated
based on the total area of the eelgrass patch relative to the area within which the 100 turions were
identified.

2.2.2 Data Analysis

Results from the quantitative surveys were analyzed to characterize macroalgae species composition
and distribution, substrates, and the presence and density of eelgrass in Area A and Area E. Data
were consolidated and evaluated by elevation relative to MLLW. Average macroalgae percent cover,
macroalgae species composition, substrate type, and eelgrass presence were consolidated and
summarized by elevation at depth intervals of 5 feet (1.5 meters) (+5 to MLLW, MLLW to -5 feet
MLLW, -5 to -10 feet MLLW, etc.) for each transect and over all transects.

2.3 Epibenthic Invertebrates

Macroscopic epibenthic invertebrates are large invertebrates that live on the surface of the seafloor
and include crabs, sea stars, and sea anemones. Observations of macroscopic epibenthic
invertebrates, identified to genus or species, if possible, were recorded on field data forms during the
guantitative surveys of submerged marine vegetation. These observations were consolidated into a
single list of macroscopic epibenthic invertebrate species observed in the study area.

The co-lead agencies USACE, Ecology, and Whatcom County 2014) requested information
specifically on the distribution and abundance of red rock crab (Cancer productus), Dungeness crab
(Metacarcinus magister formerly classified as Cancer magister), and pandalid shrimps. In response to
this request observations of red rock crab and Dungeness crab were recorded in diver surveys
relative to water depth, and the total number of red rock crab observations per transect were recorded
and tabulated. In addition, data from 2011 were re-visited to describe the abundance and distribution
of crabs during the previous field investigation.

2.4 Rockfish

High resolution bathymetry and side scan sonar surveys of the seafloor were conducted in May, 2014
by David Evans and Associates. Side scan sonar uses a sonar device that emits pulses down toward
the seafloor across a wide angle perpendicular to the path of the sensor through the water when
towed from a surface vessel. The resulting images are used to provide an understanding of the
differences in material and texture type of the sea bed (e.qg. silts, boulders, bedrock). The side scan
sonar images were reviewed in combination with results from the underwater video survey to assess
the quality of potential rockfish habitat throughout the Study Area.
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Bathymetry and side scan sonar images of the study area were evaluated to characterize the physical
habitat attributes (substrate, vertical relief, and habitat complexity) that have been related to the
abundance of rockfish in Puget Sound (Pacunski and Palsson 2001). The areas where large boulders
were identified in side scan sonar images were investigated using the underwater video recording to
assess the potential suitability of these areas as rockfish habitat.

2.5 Forage Fish

Forage fish are defined as fish that provide prey for predatory fish and other marine wildlife. In Puget
Sound, commonly occurring forage fish include Pacific herring (Clupea pallasii), surf smelt
(Hypomesus pretiosus), and Pacific sand lance (Ammodytes hexapterus).

Pacific herring spawner data are monitored annually by WDFW, and reported in the annual
Washington State herring stock status reports (e.g., Stick and Lindquist 2008), and thus are not
included in this baseline investigation.

Surveys for spawning Pacific sand lance were not included in this investigation because previous
investigations have not identified suitable sand lance habitat, and sand lance spawning has not been
observed within the study area (WDFW 2006, 2012).

According to WDFW Priority Habitat and Species (PHS) data, surf smelt spawning events have been
recorded historically in Area C. Previous data indicated that surf smelt spawned in the area during the
first three weeks of July (Williams 2011). In 2011, AMEC conducted surveys in Area C and identified
one surf smelt egg. The presence of eggs in 2011 was reported to WDFW and documented in the
2012 Baseline Inventory Report (AMEC 2012).

Surveys of the shoreline to record evidence of forage fish spawning activity were conducted on July
14, 2014 to determine whether surf smelt or other forage fish continue to use Area C for spawning.
This section describes the field sampling and laboratory analysis methods used to assess the
presence of forage fish.

The area north of Gulf Road within the Study Area (defined as Area A in the 2011 investigation) was
sampled in 2011. No suitable spawning substrate was identified within the tidal elevation range
suitable for surf smelt (+7 to +9). Somewhat suitable substrate was identified at a higher tidal
elevation (elevation of approximately +11 feet (+3.3 meters) MLLW, estimated based on the water line
and known tidal elevation) near the extreme high tide line, which is where samples were collected.
One sample was collected from Area A during each of the four field investigations. The sampling effort
in summer 2011 did not identify surf smelt using the shoreline in Area A for spawning, and due to the
limited area of suitable spawning substrate, it is unlikely that surf smelt use Area A for spawning.
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2.5.1.1 Field Investigation Methods

Samples of beach substrate were collected and assessed for the presence of surf smelt eggs.
Sampling was planned to coincide with historic peak spawning events in the vicinity. Surf smelt
surveys were conducted in the study area following standard WDFW protocols (Moulton and Penttila
2006). Potential spawning areas are described as areas with a mixture of sand and small gravel
substrate, usually with fine shell fragments mixed in, typically at elevations of +7 feet (+2.1 meters)
MLLW to +9 feet (+2.7 meters) MLLW (Penttila 2007).

Two sets of beach sediment samples were collected on July 14, 2014, at locations chosen based
primarily on suitable substrate and recent tidal elevations. In each set, suitable spawning substrate
was identified at the upper end of the elevation range of suitable substrate (estimated to be +8 feet
[+2.4 meters] MLLW based on water level, known tidal elevation and time of day) and one sample
was collected at the lower end of the elevation range of suitable substrate (estimated to be +4 feet
[+1.2 meters] MLLW). One sample was collected at each of the areas of potentially suitable spawning
substrate. The two sets were collected approximately 500 feet (152.4 meters) apart from each other
along the beach.

Each sample consisted of four scoops of beach material evenly spaced along a 100-foot (30.5-meter)
length of beach (oriented parallel to shore, following a consistent elevation). Samples were processed
in the field to separate potential eggs from the beach substrate. Potentially occurring eggs were
washed from the sand by immersing the samples in water. Because the eggs are lighter than sand
and gravel, they move upward during the washing process, allowing them to be skimmed from the
wash water surface. The skimmed material was captured in sample jars and preserved for processing
in the laboratory. Preservative was Stockard’s solution, a 5 percent aqueous solution each of
formaldehyde, glacial acetic acid, and glycerol. Once the wash water had been skimmed, the barren
sediments were discarded.

2.5.1.2 Laboratory Analysis

Laboratory separation of eggs from sand was performed using a dissecting microscope. Laboratory
analysis was completed under a dissecting microscope at 10 to 20 times magnification. Eggs were
identified by species, the number of eggs of each species was counted, and the counts were entered
onto a lab data form. Following the count, eggs were preserved in Stockard’s solution for verification
purposes.
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3.0 RESULTS

This section presents the results of the studies. A selection of representative photographs taken
during the investigation is provided in Appendix A.

3.1 Submerged Marine Vegetation: Video Surveys

This section summarizes observations regarding macroalgae communities and eelgrass patches
based on review of the video surveys recorded on June 5-6, 2014. As detailed in Section 2.1,
underwater video surveys were conducted along Transects 1-37 to provide a qualitative assessment
of the composition and distribution of marine vegetation. Transects 38—42 in Area B were assessed
by pedestrian survey, because the survey vessel could not safely access the nearshore area due to
extremely shallow water and the presence of scattered boulders (Section 2.1.2). A map of the actual
survey tracks followed during the field investigation is provided in Figure 6. All transects were
surveyed as planned with no alterations to the study plan.

As described previously, the 2011 submerged marine vegetation underwater video mapping focused
on the location of the previously permitted marine trestle alignment (Area A) and also included several
along shore transects waterward of the wharf alignments (Area D), as well as a reference area (Area
B). Area B was selected as a reference area for Area A due to its proximity to area in similarity in
terms of exposure, tidal conditions, and substrate. As described below, Area E differs from both Areas
A and B in terms of landscape position, exposure, and substrate, and species composition and
distribution, and therefore would not be considered a representative reference site for Area E.

An overview of all of the combined results of the 2011 and 2014 underwater submerged marine
vegetation mapping is provided in Figure 7.

3.1.1 Macroalgae

Results of the macroalgae video mapping are shown on Figures 8 (Area B) and 9 (Area E) which
show the approximate distribution macroalgae and other communities In general, macroalgae extends
from above the water line to a maximum depth corresponding to elevation of approximately -20 feet (-
6.1 meters) MLLW.

As described previously, the macroalgae bed is defined as the area with an understory canopy
dominated primarily by various species of Laminariales kelp (labeled “Dense Laminariales Bed” on
Figures 7 and 8) or dense communities of mixed composition (labeled “Mixed” on Figures 7 and 8).
Other species present in the macroalgae bed may include various red algae and an overstory of bull
kelp. The macroalgae bed in Area B was more densely covered by a canopy of Laminariales alga
species than was the macroalgae bed in Area E. Figures 7 and 8 show the difference between Area B
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and Area E in terms of macroalgae species composition and distribution. Much more eelgrass and
bare substrate were observed in Area E, and more dense macroalgae was observed in Area B.

In general, the majority of the macroalgae bed in Area B and the macroalgae bed in Area E were
dominated by a mixed community, with an understory canopy of Laminariales species, foliose red
alga species, and the green alga Ulva sp. Areas labeled as sparse macroalgae/colonial invertebrates
at depths below -20 feet (-6.1 meters) MLLW on Figure 6 were beds of tube worms.

3.1.2 Eelgrass

Patchy eelgrass was observed in shallow water (-15 feet [-4.6 meters] MLLW and shallower) in Area
E. Based on the video mapping, the largest patch of eelgrass within Area E is estimated to be
approximately 300 feet (91.4 meters) long and 40 feet (12.2 meters) wide. The density of eelgrass
turions was variable within this patch, as measured and inventoried in the quantitative surveys
(Section 3.2.2.2).

Only small patches of eelgrass were observed in Area B, ranging from 7 to 250 turions total. Eelgrass
identified in Area B is described in more detail in Section 3.2.2.1

3.2 Submerged Marine Vegetation: Diver Surveys

This section presents the results of the diver surveys for Area B and Area E.

3.2.1 AreaB

Five transects were surveyed in Area B as in 2011. Divers surveyed each transect from MLLW to the
end of macroalgae coverage (approximately -20 feet [-6.1 meters] MLLW). Diver-surveyed portions of
transects in Area B ranged in length from 420 to 600 feet (128 to 182.9 meters) and included between
22 and 31 quadrats. The upper, intertidal, portion of each transect was surveyed on foot at low tide.
Intertidal transects ranged in length from 300 to 500 feet (91.4 to 152.4 meters), and overlapped the
diver surveys from approximately MLLW to approximately -5 feet (-1.5 meters) MLLW (maximum
depth varied by transect, depending on water level at the time of survey). A summary of transect
length, number of quadrats sampled per transect, and maximum depth sampled is provided in

Table 2.
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Table 2 Transect Characteristics in Area B

Transect Number of Maximum Depth
Transect Length (feet) Quadrats (feet MLLW)
Diver Surveys
Bl 540 30 -22
B2 500 27 -20.5
B3 600 31 -21.2
B4 500 26 -22.3
B5 420 22 -20.3
Intertidal Surveys
Bl 300 18 -3.8
B2 300 5 -4.2
B3 300 17 -4
B4 500 29 -6.1
B5 480 31 -4.6

a. Maximum depth for diver surveys was measured with a depth gauge and corrected
based on time of day and tidal elevation. Maximum depth for intertidal surveys was
estimated based on time of day and available tidal data.

3.2.1.1 Macroalgae

Table 3 summarizes the distribution by elevation of macroalgae species identified during the diver
surveys in Area B. Upper intertidal (+5 feet [+1.5 meters] to MLLW) species included Ulva, Fucus,
foliose red algae (Mastocarpus, Porphyra) and fine thallus red algae (Odonthalia, Neorhodomela).
Small, isolated patches of eelgrass (Zostera marina and Zostera japonica) were also present among
the macroalgae (see Section 3.2.1.2). Approaching MLLW, Sargassum and Saccharina (formerly
classified as Laminaria) became abundant, transitioning to an understory bed of Laminariales kelps
(Costaria costata, Saccharina latissima) from MLLW to -15 feet (-4.6 meters) MLLW. Underneath the
bed of Laminariales, red algae species were found encrusting cobbles; Sargassum and Nereocystis
were identified floating above the Laminariales. Below -10 feet (-3 meters) MLLW, red algae became
less abundant, and Laminariales and floating kelps were dominant. Sargassum was dominant from
just above MLLW to approximately -10 feet (-3 meters) MLLW. Below -20 feet (-6 meters) MLLW,
submerged marine vegetation was sparse.
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Table 3 Summary of Macroalgae Species Distribution by Elevation in Area B

Elevation (feet MLLW)?

+5to MLLW to -15.1to- -20.1to -
Dominant Species MLLW -5 -5.1to -10 -10.1to -15 20 25

—

Ulva lactuca
Hymenena sp.
Mastocarpus papillatus
Mazzaella splendens
Porphyra cuneiformis
Prionitis sp.
Sarcodiotheca gaudichaudii
Odonthalia sp.
Neorhodomela
Costaria costata
Desmarestia sp.

Fucus distichus
Nereocystis leutkeana
Saccharina latissima

Sargassum muticum
a. Shaded boxes indicate taxa identified within the specified depth range. Table is color coded to represent species from

the green, red, and brown algae phyla.

In terms of macroalgae cover, the shoreline community throughout the study area is complex,
generally characterized by an encrusting algal layer, understory kelps, and a floating overstory.
Therefore, at most sampling points, more than 100 percent cover was recorded. The highest density
of macroalgae in terms of percent cover in Area B occurred between 0 feet MLLW and -15 feet

(-4.6 meters) MLLW (Table 4). Above MLLW the average percent cover was 25 percent, whereas
between MLLW and -15 feet (-4.6 meters) MLLW, the average percent cover was 84 percent.
Between -15 and -20 feet (-4.6 to -6.1 meters) MLLW, the average percent cover was 20 percent, and
beyond -20 feet (-6.1 meters) MLLW, only a trace of macroalgae was recorded. A summary of
approximate average percent cover and range is shown in Table 4.

Table 4 Average Percent Cover by Macroalgae in Area B

Elevation Range Number of Quadrats  Average Range peor
(feet MLLW) Sampled?® Cover (%) quadrat (%)
MHHW to MLLW 45 27 0-80
MLLW to -5.0 57 120 70 -180
-5.1t0-10.0 32 100 60 — 145
-10.1to -15.0 26 75 60-135
-15.1t0 -20.0 30 20 2-115

a. Number of quadrats sampled includes both intertidal shore-based
surveys and diver surveys from MHHW to MLLW, and MLLW to -5.0.
MLLW = mean lower low water; MHHW = mean higher high water
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Several small (less than 100-square-foot [9.3-square-meter]) patches of eelgrass were identified
during the quantitative investigation in Area B. Eelgrass patches were quantified along Transects 3, 4,
and 5 during the intertidal surveys at approximately MLLW. The largest patch was observed along
Transect 5, where approximately 300 turions were counted. Along Transect 4, 9 turions of Zostera
marina were identified along with a large bed of Zostera japonica. One quadrat along Transect 3
contained 3 turions of Zostera marina.

3.2.1.3 Substrate Composition

Substrate types observed during diver surveys are summarized in Table 5 by depth range.
Macroalgae species distribution and diversity were generally associated with substrate type. Fucus
and Ulva were found on the medium- to large-sized cobbles in the intertidal zone, while kelp species
(Saccharina and Nereocystis) were found attached to subtidal cobbles from 0 feet MLLW to -20 feet
(-6.1 meters) MLLW. As mentioned previously, multiple quadrats were observed within each depth
range, so it is possible for multiple substrate types to be reported for each depth, such as for the
depth range corresponding to MLLW to -5 feet (-1.5 meters) MLLW.

Table 5 Substrate Type by Depth in Area B?

Elevation (feet MLLW)?
Substrate Type +5t0 0 0to -5 -51t0 -10 -10to -15 -15to -20 -20 to -25
Rocks (larger than
cobbles)
Cobble
Mixed cobble”
Gravel
Sand
Mixed sand®
a. Shaded boxes indicate substrate type is present within the specified depth range as recorded by divers during
vegetation surveys.

Mixed cobble indicates areas where cobble is dominant, with either sand or gravel also present.
c. Mixed sand indicates areas dominated by sand, with some cobble, gravel, or silt mixed into the substrate.

3.2.1.4 AreaB: Comparison with previous data

The macroalgae community composition, abundance and distribution in Area B in 2014 generally
corresponded with observations made in Area B in 2011. An analysis of the results revealed the
following similarities and differences between the two years (Figure 10):

o Deep-water substrate (beyond -10 feet [-3 meters] MLLW) was described in the 2011 surveys
as sand and silt, whereas the 2014 results indicated the substrate as mixed sand. Intertidal
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substrate and shallow subtidal substrate were described as cobbles/mixed cobbles in both
surveys to approximately -15 feet (-4.6 meters) MLLW.

e Macroalgae depth distribution by species was generally consistent between the two surveys:
— green algae (Ulva) appearing only in the intertidal,
— red algae species present to approximately -15 feet (-4.6 meters) MLLW, and

— kelps (Laminariales, bull kelp) extending from approximately MLLW to -20 feet (-6.1
meters) MLLW, with a trace occurrence to approximately -25 feet (-7.6 meters) MLLW.

e Macroalgae percent cover relative to tidal elevation was consistent between the two surveys,
with the greatest percent cover between MLLW and -15 feet (-4.6 meters) MLLW, and percent
cover declining with depth to approximately -20 feet (-6.1 meters) MLLW. The species
composition was slightly different between the two dates. Some species described in the 2011
investigation (Gracilaria, Fauchea) were not identified in 2014, and several species identified
in 2014 (Prionitis, Sarcodiotheca, Hymenena) were not identified in 2011. It is possible that the
alga identified in 2011 as Gracilaria was identified in the current study as Sarcodiotheca. Both
species are branching red alga that occur in the understory, and provide the same ecological
function. Similarly, Fauchea may have been identified in the current study as Hymenena. Both
are foliose red algae that provide the same ecological function, and therefore, even if the
differences in species composition between the two surveys is real, the ecological function of
the community has not changed. Prionitis, another understory red algae, may not have been
observed in 2011, as it is a distinctive species not easily mistaken.

o During both investigations, Sargassum was observed from approximately MLLW to -10 feet
(-3 meters) MLLW. The 2014 investigation included a more detailed shore-based investigation
of intertidal and shallow subtidal macroalgae, describing and mapping Sargassum in greater
detail.

e In both surveys, eelgrass was observed in small isolated patches.

e Overall, the results of the 2011 and 2014 investigations showed consistent percent cover and
distribution of macroalgae, with the greatest coverage occurring between MLLW and -15 feet
(-4.6 meters) MLLW. Macroalgae density declines between -15 and -20 feet (-4.6 to -6.1
meters) MLLW, with only traces of macroalgae occurring deeper than -20 feet (-6.1 meters)
MLLW.
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3.2.2 AreaE

In Area E, 10 transects were surveyed. Divers performed the surveys from approximately MLLW to
the end of macroalgae coverage (between -13.0 to -21.5 feet [-4 to -6.6 meters] MLLW). These
subtidal segments ranged in length from 320 to 600 feet (97.5 to 182.9 meters), and included between
18 and 31 quadrats (Table 6). Intertidal, shore-based surveys of macroalgae were conducted on the
upper portion of the transects, starting from approximately -2 feet (-0.6 meter) MLLW. Intertidal
transects ranged in length from 180 to 300 feet (54.9 to 91.4 meters), and overlapped the diver
surveys from approximately MLLW to -2 feet (-0.6 meters) MLLW. A summary of transect length,
number of quadrats sampled per transect and maximum depth sampled is provided in Table 6.

Table 6 Transect Characteristics in Area E

Transect Length # Quadrats Maximum Depth
Transect (linear feet) sampled (feet MLLW)?
Diver surveys
El 340 18 -13.7
E2 360 20 -13
E3 340 20 -15.6
E4 600 31 -21.5
E5 400 24 -19.6
E6 400 27 -14
E7 340 20 -15.4
E8 380 20 -14.5
E9 340 19 -18.4
E10 320 19 -14.2
Intertidal Surveys
El 180 10 -2
E2 180 10 -2
E3 200 11 -2
E4 200 11 -2
E5 240 13 -2
E6 180 10 -2
E7 300 22 -2
E8 225 13 -2
E9 229 14 -2
E10 258 14 -2

a. Maximum depth for diver surveys was measured with a depth gauge and corrected
based on time of day and tidal elevation. Maximum depth for intertidal surveys was
estimated based on time of day and available tidal data.
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3.2.2.1 Macroalgae

Macroalgae species distribution in Area E relative to water depth is summarized in Table 7. The
macroalgae bed in Area E as defined by an understory of dense Laminariales and an overstory of bull
kelp was limited to the middle transects (Transects E4-E7). The sandy substrate in the outer transects
(E1-E3, E8—E10) was populated by eelgrass, with sparse macroalgae, and some colonial
invertebrates.

Table 7 Macroalgae Species Distribution by Elevation in Area E

Elevation (feet MLLW)*

+5to MLLWto -5.1to -10.1to -15.1to

Dominant Species MLLW -5 -10 -15 -20 -20.1to -25
Ulva intestinalis
Ulva lactuca
Chondracanthus exasperatus
Delesseria decipiens
Hymenena sp.
Mastocarpus papillatus
Mazzaella splendens,
Palmaria mollis
Porphyra cuneiformis
Prionitis sp.

Sarcodiotheca gaudichaudii, Trace of
Sparlingia pertusa Desmarestia
Neorhodomela sp., end of
Odonthalia sp. macroalgae
bed.

Plocamium sp.
Polysiphonia sp.
Alaria marginata
Costaria costata
Desmarestia aculeata
Desmarestia ligulata
Fucus distichus
Fucus gardneri
Saccharina latissima
Sargassum muticum
Nereocystis luetkana
a. Shaded boxes indicate taxa identified within the specified depth range. Table is color coded to represent species from

the green, red, and brown algae phyla.
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Where macroalgae occurred in Area E, the communities were similar to Area B in that the upper
intertidal (+5 feet [+1.5 meters] to MLLW) species included Ulva, Fucus, foliose red algae
(Mastocarpus, Porphyra) and fine thallus red algae (Odonthalia, Neorhodomela). As depths
increased, the understory Laminariales kelps increased, as did certain floating brown kelps, such as
Nereocystis, foliose red algae (e.g., Mazzaella splendens, Palmaria mollis, Porphyra cuneiformis),
and fine thallus red algae. In contrast to Area B, green algae species (Ulva lactuca) and eelgrass
(Zostera marina) were identified to a depth of -15 feet (-4.6 meters) MLLW, and red algae species
(Chondracanthus exasperatus, Sarcodiotheca gaudichaudii, Sparlingia pertusa, and Palmaria mollis)
persisted to -20 feet (-6.1 meters) MLLW. Sargassum was prevalent from approximately MLLW to
-5 feet (-1.5 meters) MLLW at much lower densities than in Area B, and Nereocystis extended to
-20 feet (-6.1 meters) MLLW, but again, only in the middle of Area E (Transects 4-7).

Percent cover of macroalgae relative to water depth is shown in Table 8. Results of the investigation
show that macroalgae cover was most dense from MLLW to -10 feet (-3 meters) MLLW.

Table 8 Percent Cover Relative to Water Depth in Area E

Range per quadrat (%)

Elevation Range Number of Average

(feet MLLW) Quadrats Sampled Cover (%)

MHHW to MLLW 98 35 0-120
MLLW to -5.0 55% 90 15-210
5.1to-10 37 80 15-130
10.1to-15 65 25 0-130
15.1t0-20 35 10 0-25

a. Additional quadrats were sampled for eelgrass analysis, as described below.
MHHW = mean higher high water

Deeper than -10 feet (-3 meters) MLLW, cover was less than 50 percent along most transects.
Beyond -15 feet (-4.6 meters) MLLW, macroalgae was observed along only two transects, where
percent cover of individual quadrats ranged from 0O to 35 percent. No macroalgae was recorded at any
of the transects deeper than -20 feet (-6.1 meters) MLLW.

3.2.2.2 Eelgrass

Eelgrass, both Zostera marina and Zostera japonica, was identified in patches in Area E, with the
larger patches identified along transects 4 through 7 (intertidal) and 8 through 10 (subtidal). Eelgrass
distribution by depth range and species is shown in Table 9.
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Table 9 Eelgrass distribution in Area E

Elevation (feet MLLW)?
Transect MHHW to MLLW | MLLW to -5 -5.1to0 -10 -10.1to -15

Zostera japonica

MHHW = mean higher high water

Eelgrass densities relative to depth distribution are shown in Table 10. The values presented below
represent only Zostera marina.

Table 10 Eelgrass Density in Area E

Eelgrass Density

Elevation Density Range

(feet MLLW) # Samples  (avg. # turions/0.25m? (# turions/0.25 m?
MHHW to MLLW 90 2.0 10-15
MLLW to -5 163 4.8 0-58
5.1t0-10 7 14.3 3-6

10.1to -15 15 12.3 0-8

m® = square meters

3.2.2.3 Substrate composition

The substrate type relative to depth profile is shown in Table 11. Relative to Area B, the substrate in
Area E was finer, with areas of silts, and less sand and cobbles.
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Substrate

Elevation (feet relative to MLLW)®

MHHW to
MLLW

MLLW
to -5

-5t0 -10

-10 to -15

-15 to -20

-20 to -25

Rocks (larger than cobbles)

Cobble

Mixed cobble®

Gravel

Sand

Mixed sand®

Silt/mud

a. Shaded boxes indicate substrate type is present within the specified depth range as recorded by divers during

vegetation surveys.

Mixed cobble indicates areas where cobble is dominant, with either sand or gravel also present.
Mixed sand indicates areas dominated by sand, with some cobble, gravel, or silt present.

3.3

Epibenthic Invertebrates

Observations of marine epibenthic invertebrates were recorded during the marine vegetation survey.
Taxa recorded during the surveys included anemones (Anthopleura), nudibranchs (Armina semperi),
crabs (Cancer productus, Pugettia producta), seastars (Pisaster ochraceus), and various unidentified
clams and fish. A list of species identified relative to depth is provided in Table 12.

A slightly greater diversity of incidental observations of marine invertebrates were recorded in Area E
than in Area B. Common among both areas were buried green anemones, barnacles, red rock crabs,
ochre stars, sea pens and kelp crabs.

Table 12 Epibenthic Marine Invertebrates Identified in the Study Area During Macroalgae Surveys

Elevation (feet relative to MLLW)a

MLLW to -5.1to -10.1to -15.1to -20.1to
Common Name Scientific Name -5 -10 -15 -20 -25
Area E
Buried green Anthopleura
anemone artemisia
Nudibranch Armina semperi
barnacles n/a
Red rock crab Cancer productus
Flounder n/a
Sea snall Cerithiopsis
Dog whelk Nucella sp.
Ochre star Pisaster ochraceus
Sea pen Ptilosarcus gurneyi
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Table 12 Epibenthic Marine Invertebrates Identified in the Study Area During Macroalgae Surveys

Common Name

Scientific Name

Elevation (feet relative to MLLW)a

MLLW to
-5

-5.1to
-10

-10.1to -15.1to -20.1to
-15 -20 -25

Area E

Kelp crab Pugettia producta
Unidentified clams n/a
Unidentified juvenile | n/a

fish

Area B

Buried green Anthoplerua
anemone artemisia
barnacles n/a

red rock crab Cancer productus
Ochre star Pisaster ochraceus
Sea pens Ptilosarcus gurneyi
Kelp crab Pugettia producta

a. Shaded boxes indicate species was observed within the specified depth range as recorded by divers during vegetation

surveys.

In response to a data request by the Co-Lead agencies as they prepare the EIS for the project, the
relative abundance and distribution of red rock crabs was noted and is tabulated by transect in

Table 13. Red rock crabs were present from -5 to -15 feet (-1.5 to -4.6 meters) MLLW in Area E and
—5 1o -20 feet (-1.5 to -6.1 meters) MLLW in Area B. Overall, more red rock crabs were recorded in
Area B (32) than Area E (24), despite the fact that more transects were surveyed in Area E than Area
B. The abundance is likely due to the lack of rocky substrate in the deep-water portion of Area E. The
number of red rock crab observed in each transect surveyed is shown in Table 13.
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Table 13 Red Rock Crab Observations by Transect

Transect  Number of Red Rock Crab Observed
Bl
B2
B3
B4
B5
El
E2
E3
E4
E5
E6
E7
E8
E9
E10

W N O b U1 WO WNMNDNO O Ul

The number of red rock crabs recorded during the current investigation exceeded the number
recorded during the 2011 investigation (AMEC 2012). During the 2011 survey, only two rock crabs
were encountered in Area B in relatively deep water (-25.5 feet [-7.8 meters], -20 feet [-6.1 meters]
MLLW), and both of those were identified as Dungeness crabs (Metacarcinus magister). No
Dungeness crabs were identified during the diver surveys conducted for the current investigation.

3.4 Rockfish Habitat

The 2011 survey revealed limited areas of suitable rockfish habitat throughout the study area. The
area between -15 to -35 feet (-4.6 to -10.7 meters) MLLW was described in the 2011 survey as
medium quality habitat due to the presence of submerged marine vegetation and patches of cobble
and bedrock. Shoreward of approximately -15 feet (-4.6 meters) MLLW, the substrate was described
as coarse-grained material with some isolated patches of bedrock and cobble, while at depths greater
than -35 feet (-10.7 meters) MLLW, substrate was described as fine-grained material with some
isolated patches of bedrock and cobble. Overall, due to the low habitat complexity and absence of
vertical relief, rockfish habitat in the study area was described as being of low quality.

The current investigation relied on high-resolution bathymetric data with follow-up video observations
to characterize areas of suitable rockfish habitat up to a depth of approximately -120 feet [-36.6
meters] MLLW. The bathymetric data revealed very little variation in the physical contours of the
seafloor, suggesting few rocks and little habitat complexity. However, because the seafloor throughout
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the proposed Terminal site is relatively homogenous, small boulders stood out as areas to conduct
follow up investigations. A map showing the bathymetric profile and areas identified for follow up video
evaluation is provided on Figure 10.

The bathymetric survey shows the locations of potential boulders and areas of habitat complexity. In
general, the bathymetric survey revealed a smooth bottom, with isolated boulders, and some linear
bottom features identified as likely anchor tows.

Areas identified as potentially suitable habitat were investigated with underwater video. The videos
confirmed that all these features were isolated boulders. Overall, the area provides limited habitat
complexity, offering no high-quality, adult rockfish habitat.

3.5 Forage Fish

Bulk substrate samples were collected from the shoreline in Area C (AMEC 2012, 2014). Laboratory
analysis of samples revealed the presence of 55 surf smelt eggs from samples collected on the beach
at elevations estimated to be +4 feet (+1.2 meters) MLLW. In addition, one rock sole (Lepidopsetta
bilineata) egg was identified at this elevation. No eggs were found in samples taken from the upper
part of the beach (estimated +8 feet [+2.4 meters] MLLW). The presence of eggs in Area C confirms
that surf smelt, and probably rock sole, use this area of the shoreline for spawning. Similar substrate
at the same tidal elevation extends further south toward Sandy Point.
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4.0 DISCUSSION

4.1 Submerged Marine Vegetation

Macroalgae and eelgrass beds provide “food, habitat, and shelter for a variety of organisms including
salmonids, forage fish, phytoplankton, zooplankton and macroinvertebrates” (Washington Department
of Natural Resources [WDNR] 2010). Macroalgae is an important source of primary production, as
well as a food source for a variety of grazing marine invertebrates (Nybakken 2001). In general, the
community composition of the macroalgae bed investigated in the study area is typical of a cobble
substrate shoreline along the Washington Coast, the Strait of Juan de Fuca, the San Juan
Archipelago, and the west coast of Whidbey Island, with species distribution dictated by substrate
type and available light (Mumford 2007).

4.1.1 Macroalgae

The species composition and distribution of macroalgae communities appear relatively consistent
from year to year. Data collected in 2011, and 2014 are similar in terms of which species are present
and the depths at which they occur. The 2011 and 2014 studies were conducted during a similar time
of year, therefore it is recommended that any future studies conducted with the purpose of evaluating
long-term changes be conducted at the same time of year, namely early June. In general, it is thought
that seasonal differences in macroalgae distribution and abundance may be of greater significance
than annual differences, with peak abundance and diversity occurring in the late summer and early fall
(Mondragon and Mondragon 2003).

In both of the surveys, in Area B, the intertidal zone was dominated by Ulva (the only green alga
species recorded in both surveys) and Fucus, with Laminariales kelp species extending from
approximately -5 feet (-1.5 meters) MLLW to a depth of approximately -15 feet (-4.6 meters) MLLW. In
both the 2011 and 2014 surveys, the macroalgae community was densest between -5 and -15 feet (-
1.5 to -4.6 meters) MLLW, with sparse coverage below -15 feet (-4.6 meters) MLLW to approximately
-20 feet (-6.1 meters) MLLW.

When comparing the quantitative diver survey results from Area E to Area B, it is notable that in
general, macroalgae coverage was not as dense or as extensively distributed in Area E as in Area B
(Figure 9). This is likely due to different tidal processes, wave exposure, and the slope of the
shoreline. A summary of the similarities and differences between Area E and Area B are provided
below:

o Overall, Area B and Area E reflected different ecological communities. While species overlap
occurred between the areas, Area B was characterized by a dense, stratified, macroalgae bed
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throughout the area, whereas the macroalgae bed in Area E was less dense, and was limited
to a small portion of the area.

e More dense and extensively distributed beds of eelgrass were present in Area E than Area B.
o Area E was generally characterized by finer substrate (sand and mud) than Area B.

e The Laminariales and overstory kelps extended deeper in Area B (-20 feet [-6.1 meters]
MLLW) than Area E (-15 feet [-4.6 meters] MLLW).

e In both Area B and Area E, the macroalgae density was greatest between 0 feet MLLW and
-10 feet (-3 meters) MLLW. In Area B, a dense macroalgae bed extended to -15 feet (-4.6
meters) MLLW (75 percent cover at -15 feet [-4.6 meters] MLLW), while dense macroalgae in
Area E ended at -10 feet (-3 meters) MLLW (25 percent cover at -15 feet [-4.6 meters] MLLW).

Area B was selected as a reference site to use for evaluating potential impacts from the proposed
Terminal, if the Terminal is constructed in Area A. If an alternative configuration of the trestle and
wharf are selected, and the Trestle crosses through Area A, it is recommended that an alternative
reference site be selected.

4.1.2 Sargassum muticum

Sargassum muticum is an invasive, large, brown seaweed that has the potential to form dense
monospecific stands. Due to its potential to become a strong competitor for space and light, it has the
potential to reduce ambient nutrient concentrations for native kelp species (Staehr et al. 2000).

Sargassum was present in both Area B and Area E, although due to substrate and current conditions,
Sargassum appeared in higher densities in Area B. The current data set, relative to the 2011
investigation, suggests that the depth distribution (-5 to -15 feet [-1.5 to -4.6 meters] MLLW in Area B)
is generally consistent over the years, although qualitative observations and relative percent cover
suggest that the density of Sargassum may have increased slightly since the 2012 survey and should
continue to be monitored. It should also be noted, that the mapped distribution of Sargassum is likely
overstated because at the time of the investigation, Sargassum was floating on the water surface, and
other understory species could not be seen.

4.1.3 Eelgrass

Eelgrass (Zostera marina, Zostera japonica) was present in both areas. The abundance of eelgrass in
Area B was limited to small isolated patches, whereas in Area E, a larger, continuous eelgrass bed
was described and delineated. The eelgrass in Area E was associated with more sand and less
current, as noted during diver surveys, than eelgrass observed in Area B. Based on general
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observations of substrate condition, it is believed that eelgrass continues south of Area E, and beyond
Area D.

Eelgrass is important ecologically, as many animals use eelgrass beds as nursery areas, and
eelgrass beds provide food and shelter for a variety of animals, including sea anemones, crabs, birds,
and fish. No Dungeness crabs were identified during the 2014 diver surveys. One red rock crab was
encountered in the subtidal eelgrass bed in Area E during the field investigation. Several small fish
and sea stars (Pisaster ochraceus) were encountered in the intertidal eelgrass bed in Area E.

4.2 Epibenthic Invertebrates

Observations of epibenthic invertebrates were consistent with results from other studies in the area as
summarized in the Cherry Point Aquatic Reserve Management Plan (WDNR 2010). In general, the
distribution and abundance of invertebrates depend on the substrate type. Barnacles, sea stars,
anemones, and snails are present along the cobble shoreline, with shore crabs observed between the
cobbles. Below the cobble shoreline, where the substrate was finer grained (sand and silt), red rock
crabs, sunflower stars, sea pens, and tube worms were observed.

As mentioned previously, the EIS co-lead agencies requested specific information regarding the
distribution and abundance information on pandalid shrimp, Dungeness crab, and red rock crab
resources.

The following sections provide a discussion of species information, life history, fishery information,
and potential and documented occurrences of each of the aforementioned species and species
groups. This section concludes with a description of ochre sea stars, as the species has been dying in
great numbers throughout the coast of North America due to a mysterious wasting syndrome.

4.2.1 Dungeness Crab

According to the WDFW, Dungeness crabs are present throughout the state’s waters but in Puget
Sound are most abundant in the northern portions (WDFW 2009). Dungeness crabs are the only
commercially significant crab harvested in Washington.

Due in part to their value as recreational, commercial, and tribal resources and their vulnerability to a
suite of human impacts, Dungeness crab are included in the WDFW PHS List. However, there is
currently no monitoring of Dungeness crab populations in Puget Sound that enable a reconstruction of
population trends, status, and sustainable harvest rates. Instead, time series of landings are used by
WDFW to gauge trends in population size over time (Fisher and Velasquez 2008).
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According to WDFW, the total annual Dungeness crab harvest including recreational, commercial,
and tribal landings, has increased from about 6 million pounds in the late 1990’s to a high of 10 million
pounds in 2011-2012. WDFW harvest records indicate that the catch by recreational crabbers has
more than doubled since 1996. A summary of Dungeness crab landings throughout Puget Sound
since 1996 is provided in Table 1.

Table 14 Dungeness Crab Landings (pounds harvested) Since 1996

State State State Tribal Total
Season Commercial Recreational Total Total Puget Sound
1996-97 2,273,923 806,034 3,079,957 2,962,207 6,042,164
1997-98 2,721,598 1,059,008 3,780,606 3,468,128 7,248,734
1998-99 1,991,975 1,114,128 3,106,103 3,292,531 6,398,634
1999-00 2,222,726 1,099,365 3,322,091 3,304,369 6,626,460
2000-01 2,546,692 1,453,823 4,000,515 4,132,222 8,132,737
2001-02 3,105,872 1,264,575 4,370,447 4,400,115 8,770,562
2002-03 2,857,854 1,339,073 4,196,927 4,172,496 8,369,423
2003-04 2,877,619 1,706,906 4,584,525 4,008,988 8,593,513
2004-05 2,406,932 1,620,847 4,027,779 3,997,755 8,025,534
2005-06 2,536,271 1,213,654 3,749,925 3,968,048 7,717,973
2006-07 2,489,352 1,159,817 3,649,169 3,967,564 7,598,768
2007-08 2,709,792 1,141,977 3,851,769 4,020,432 7,872,201
2008-09 2,855,730 1,349,487 4,205,217 4,104,775 8,309,992
2009-10 3,036,604 1,459,405 4,496,009 4,442,701 8,938,710
2010-11 2,574,496 1,854,956 4,429,452 4,323,974 8,753,426
2011-12 2,601,945 2,575,863 5,177,808 5,164,423 10,342,231
2012-13 2,315,833 2,103,589 4,419,422 4,726,024 9,145,446

Data available online at: http://wdfw.wa.gov/fishing/shellfish/crab/estimates.html

Dungeness crabs support a valuable tribal, commercial, and sport fishing industry in Whatcom
County. Recreational crabbing has been observed at Birch Bay and off Neptune Beach just north of
Lummi Island. Several crabbing methods are employed in the sport fishery, and depending on local
conditions they are caught either intertidally by hand, or subtidally by crabpots, nets, or even hook-
and-line (WDFW 2009).

In general the life cycle of crabs, include Dungeness crabs, includes an egg stage where the female
extrudes the eggs from under her body, attached to her abdomen for three to five months until they
hatch. They then progress through five larval stages before reaching maturity at approximately age 2.
Crabs molt between May and August of each year, although during their first two years of growth they
may molt approximately ten times.
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Depending on the stage in their life cycle, some Dungeness crabs may occur within the study vicinity.
Crab larvae are planktonic and settle as juveniles in intertidal mixed sand or gravel areas with algae
or eelgrass (Holsman et al. 2006). This habitat is typical of the shallow water (above approximately
-25 feet [-7.6 meters] MLLW) at the proposed Terminal site. Bare habitats, characteristic of areas
below -25 feet [-7.6 meters] MLLW within the proposed project footprint, are infrequently used by
juveniles, most likely due to a lack of refuge from predation and decreased food abundance.

Adults typically occur in subtidal or intertidal areas on sand, mud, or associated with eelgrass beds.
Vegetated, intertidal estuaries appear to be the most important nursery habitats for young crabs
(Stevens and Armstrong 1984). Older crabs have been shown to move progressively into unvegetated
subtidal channels typical of sheltered bays and estuaries (Dinnel et al. 1986, Dinnel 2001). The
eelgrass bed in Area E could potentially provide habitat for adult and juvenile crabs, however none
were observed in the current investigation.

Docks and pier pilings enhance crab populations due to the accumulation of encrusting mussel
communities on the pier piles and resulting shellhash that accumulates on the substrate, crating prime
settling habitat for Dungeness crab (Nightingale and Simenstad 2001). Overwater structures provide
shelter for crabs potentially resulting in a net increase in Dungeness crab populations (Nightingale
and Simenstad 2001).

As described previously, no Dungeness crabs were identified by diver surveys during the current
investigation. The 2011 investigation identified two Dungeness crabs by diver surveys, both of which
were adult crabs in relatively deeper water (-20 feet [-6.1 meters], -25 feet [7.6 meters] MLLW), and
20 cancer crabs (species unidentified, red rock crab and Dungeness combined) were identified in the
2011 underwater video surveys.

The few Dungeness crabs that were identified during the investigation were isolated observations,
with no more than one crab ever observed in close proximity. No congregations of crabs were
observed.

A comprehensive survey conducted in 1988 indicated that Dungeness crabs prefer the 164-feet (50-
meter) contour off Birch Bay, and that crabs in the vicinity are dominated by adult males, with the
exception of a sub-adult group caught in April (Dinnel et al. 1988).

4.2.2 Red Rock Crab

Red rock crabs support a recreational and tribal harvest. Red rock crabs are widely distributed and
occur from Kodiak Island, Alaska, to San Diego, California (Carroll and Winn 1989). The habitat of red
rock crab extends from the low intertidal zone to a depth of at least 300 feet (92 meters). They occur
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in substrates ranging from gravel and rocky bottoms, subtidal reefs, and coarse sands, to muds
(Schmidt 1921), although they are most commonly found in rocky habitats as their name suggests.

Red rock crabs generally reproduce in the spring and fall, although reproduction may occur
throughout the year. Eggs are fertilized internally, and are extruded approximately 11 weeks after
mating. Crab larvae progress though six stages of development over a period of approximately 80 to
95 days, depending on water temperature and food availability (Anderson and Ford 1976). Distribution
of crab larvae is contingent on ocean currents, wind, and upwelling, which tend to transport larvae
shoreward (Shanks 1983). Juvenile red rock crabs typically molt from their megalop planktonic stage
in the late spring or early summer months. Juveniles are distributed from the intertidal zone to depths
exceeding 100 feet (30.5 meters) (Carroll and Winn 1989).

Red rock crabs are important ecologically as they have been known to prey on the invasive green
crab where it occurs, particularly in Oregon. In Oregon, invasive green crabs have been confined to a
very limited habitat because of the presence of red rock crab (ODFW 2014). Red rock crabs are also
significant predators of oysters and hard shell clams, and have been known to damage aquaculture
beds (WDFW 2014).

As described in Section 3.3, red rock crabs were relatively abundant during diver surveys conducted
in the current investigation compared with the previous investigation, with more occurring in Area B
than Area E (corresponding with a more rocky substrate in Area B than Area E). The current study
suggests a slight preference for rocky habitats by red rock crab, and documents that red rock crabs
were most abundant at depths ranging from -5 to -15 feet (-1.5 to -4.6 meters) MLLW within the study
area.

4.2.3 Pandalid Shrimp

Pandalid shrimp are the only family of shrimp harvested in Washington State. Three species of
pandalid shrimp are harvested commercially: spot shrimp (Pandalus platyceros) and two species of
pink shrimp (Pandalus eous and P. jordani). Female shrimp carry the developing eggs until they hatch
in the early spring. Shrimp larvae stay in a planktonic (free floating) form for approximately three
months. Shrimp are found primarily near the bottom, but make daily migrations through the water
column in search of food. They have been found at depths greater than 1,000 feet (304.8 meters) but
are typically captured at depths of 30 to 300 feet (9.1 to 91.4 meters). Pink shrimp have been
harvested commercially in Washington waters since the 1950s. The commercial harvest is focused
primarily on the coastal waters of Washington, with approximately 20 to 30 vessels active annually in
the fishery. The absolute abundance of pink shrimp off the Washington Coast is unknown, but WDFW
assumes that the stock is stable. Commercial landings since 1990 have ranged from 1.6 to 13 million
tons; however over the past 3 years (2010 — 2013) commercial landings have consistently been
approximately 9 million tons (WDFW 2014). According to WDFW (Wargo et al. 2013), spot shrimp are
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the largest shrimp on the West Coast and are found in Washington’s ocean waters and the waters of
Puget Sound and Hood Canal. Each region—coastal, Puget Sound, Hood Canal—is managed under
separate regulations. Puget Sound and Hood Canal support both non-Indian commercial and
recreational fisheries. Historic fishing data indicate that the greatest harvests of Pandalid shrimp near
the study area was south of the San Juan Islands in the Strait of Juan de Fuca. No significant
landings are documented within the study area (Cheney and Mumford 1986).

The study area is within recreational harvest Area 7-East, which includes northern Rosario Strait,
Bellingham Bay, Sucia and Matia Islands, and the Strait of Georgia. The distribution of known coastal
spot shrimp is limited primarily to depths of 70 to 100 fathoms, 20 to 40 miles (32 to 64 km) offshore.
There is no characteristic spot shrimp habitat within the proposed terminal footprint. No Pandalid
shrimp of any of the three species were identified during field investigations.

An investigation of the density and distribution of Pandalid shrimp in the Strait of Georgia estimated
densities between 44 shrimp per hectare (#/ha) in April, and 71/ha in October (Dinnel et al. 1988).
Relative to other locations--Bellingham Bay (600/ha), Nisqually (75/ha), and Port Townsend (236/ha)
sampled during the same investigation, the density of Pandalid shrimp in the Strait of Georgia near
the project area was relatively low.

424 Ochre Sea Stars

Throughout the Pacific coast of North America, Ochre sea stars (Pisaster ochraceus) have been dying
in great numbers due to a mysterious wasting syndrome (UCSC 2014). As of July 29, 2014, the cause
of the syndrome is unidentified.

During the 2014 surveys, Ochre sea stars were found in both Area B and Area E. Divers estimated
that approximately 80 percent of the sea stars showed visible signs of being infected with the wasting
syndrome. Most of the affected individuals were in deeper water. Scientists at the University of
California, Santa Cruz (UCSC), maintain a database to track and document the occurrence of sea
stars with symptoms of sea star wasting disease. The occurrence of the wasting disease observed
during this study was reported to the UCSC research center.

4.3 Rockfish Habitat

As described previously, deep water rockfish habitat is of very low quality within the Study Area
(AMEC 2012, Section 3.3.1). Adult rockfish habitat is generally characterized by high-relief, rocky
habitats. Results of bathymetric and underwater video surveys to assess the quality of rockfish habitat
in Area E and Area B indicate that the majority of the study area consists of low-quality rockfish
habitat with only small areas of medium-quality rockfish habitat. The low quality of the rockfish habitat
in the study area is attributable primarily to the absence of vertical relief and habitat complexity.
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Juvenile rockfish use open water and nearshore habitats as nursery areas. These nursery areas
potentially provide connecting pathways for movement to habitats favored by adults (Palsson et al.
2009). The use of the nearshore habitat is contingent upon larval rockfish settling in the nearshore
area. During a study conducted by the National Oceanographic and Atmospheric Administration
(NOAA) National Marine Fisheries Service (NOAA Fisheries) in 2012, larval rockfish were sampled
over five major basins in the Puget Sound, including four local sites: Bellingham Bay, Hood Canal,
San Juan Islands/Strait of Juan de Fuca, and North Whidbey (Greene and Godersky 2012). The study
found that larval rockfish densities were highest in early spring and late summer, with rockfish larvae
virtually absent by the beginning of November. In general, densities were lower in the more northerly
basins (Whidbey and Rosario) relative to central Puget Sound, and rockfish larvae were practically
nonexistent in Bellingham Bay. The study also made correlations between adult abundance and larval
densities, concluding that larval abundance patterns were influenced by adult abundance.

Buonaccorsi et al. (2005) investigated isolating mechanisms among brown rockfish populations along
Coastal California and in Puget Sound. They suggest local currents and coastal boundary layers may
provide a mechanism for limiting larval dispersal, resulting in formation of genetically distinct
populations. They estimated that 63 percent of larvae would be expected to disperse within

10 kilometers (6.2 miles) of the parent, 86 percent within 20 kilometers (12.4 miles), and 95 percent
within 30 kilometers (18.6 miles) of the parent. Due to the lack of high-quality adult habitat, the
likelihood of larval and juvenile rockfish using the study area is low.

4.4 Forage fish

As described previously, the focus of the forage fish investigation conducted herein is limited to
species that spawn on intertidal sand, and are likely to occur within the study area—surf smelt.
Results of the investigation confirmed that surf smelt use the shoreline South of Gulf Road for
spawning, and also identified a rock sole egg suggesting that rock sole may also use the shoreline for
spawning.

4.5 Other Species

Other marine invertebrate species sampled in 2011 were not sampled again in 2014. These species
include geoduck and horse clams, intertidal clams, and benthic invertebrates. A brief description of
each of these species groups is provided below.

451 Geoduck and Horse Clams

Subtidal geoduck and horse clams were sampled in 2011. The low density of geoduck (0.005 per
square foot) and similarly low numbers of horse clams observed suggest that the study area does not
provide good habitat for either species. For comparison, on commercially harvested geoduck tracts,

AMEC

54 2014 Marine Biology Baseline Inventory



amec®

densities average approximately 0.06 geoducks per square foot in the Strait of Juan de Fuca and
approximately 0.11 geoducks per square foot in Hood Canal (WDNR 2008).

45.2 Intertidal Clams

The results of the 2011 investigation showed that Areas A and B support an intertidal clam population
between approximately -1 foot (-0.3 meters) MLLW and +1 foot (+0.3 meters) MLLW, with fewer
clams below -2 feet (-0.6 meters) MLLW or above +2 feet (+0.6 meters) MLLW. It is unlikely that the
species distribution and composition has change since the 2011 investigation, and therefore intertidal
clams were not re-sampled in 2014.

45.3 Benthic Infauna

Benthic infauna were sampled in the 2011 investigation in conjunction with the marine sediment
investigation (AMEC Earth & Environmental 2011). Results describing species diversity and species
richness may be used to evaluate changes that may occur in the macro invertebrate over time.
Benthic infauna may be sampled when follow up marine investigations are conducted during the next
agency approved in-water work window.
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5.0 CONCLUSIONS

This 2014 baseline inventory of the marine biological community revealed a species community
common to a Pacific Northwest cobble shoreline north of Gulf Road, and sandy shoreline south of
Gulf Road. In brief, the results presented in this report can be summarized as follows:

¢ Intertidal macroalgae community was dominated by Fucus and Ulva on a cobble substrate in
Area B.

e In Area E, a subtidal eelgrass bed was identified between -8 and -14 feet (-2.4 to -4.3 meters)
MLLW on sandy substrate.

¢ In the shallow subtidal zone, understory (Laminariales) kelps and foliose red algae are
abundant with sparse amounts of floating kelp (Nereocystis), along with an elevation band of
the invasive brown algae Sargassum in both areas.

e Area E is characterized by a different ecological community than Area B. The difference can
be attributed to the presence of fewer rocks/boulders and more sand. Area B is characterized
by kelp beds (Laminariales, bull kelp) of higher density (greater percent cover) than Area E.

e Submerged marine vegetation is sparse below -20 feet (-6.1 meters) MLLW throughout the
reach.

e Macroscopic epibenthic marine invertebrates included several species of crab, sea stars,
anemones, and snails typical of northern Puget Sound and the Strait of Georgia. None of the
sightings were of high densities.

o Results of the bathymetric and underwater video survey assessing the quality of rockfish
habitat in the study area indicate that the majority of the study area consists of low-quality
adult rockfish habitat.

o Surf smelt, and possibly rock sole, use a portion of the shoreline south of Gulf Road for
spawning.
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Photo 1. Alaria, Area E

Photo 2. Eelgrass, Area E
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Photo 3. Mixed Species—Odanthalia, Ulva, Prionitis, Area E

Photo 4. Representative Mixed Macroalgae Community with Ulva Prionitis and Odanthalia, Area E
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Photo 5. Sea Pen, Area E

Photo 6. Ulva, Area E
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Photo 7. Anemones, Area B

Photo 8. Deep Water Mixed Community—Alaria marginata and Desmarestia aculeate, Area B
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Photo 9. Mixed Laminariales with Kelp Crab, Area B

Photo 10. Mixed Macroalgae Community Along Diver Transect 2—Alaria, Ulva, Mazzaela, Hymenena, Prionitis,
Area B
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Photo 11. Mixed Macroalgae Community Along Diver Transect—Nereocystis, Hymenena, Saccharina, Area B

Photo 12. Red Rock Crab, Area B
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Photo 13. Representative Cobble Substrate with Laminariales Kelp and Foliose Reds, Area B
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Forage Fish Data Sheets



This page intentionally left blank.



€

SJC Forage Fish Spawn Sample Analysis _ Page [ of _/
' Recorder 1y . /4= [[_aa[:ﬂ/*{

[ — 1 L 1]

Island’ ’ month day  year
R AR EHER R PR .
{ AJA ' - \ No E44S_Found
ey oSo : i : gnV\e\r\ca\ cleov,
[ Jl [ N frue floe ﬁv\fi
\ 4]59‘\4‘5\ Lo Ko
: | wind
DA LK<Y X | 2% ‘ Ooaau-& (26 1a
| - I cloor (12
32 NIA N E45< Founel |
Lf S Gy X111 _ Dpagee (12N te
? | (uﬁfCH\

Figure 14. Lab data fofrm'used to record data associated with surf smelt and Pacific sand lance bulk sampling.



81

second effective high tide

GPT Forage Fish Spawning Surveys

Page of

last high tide
[ 06:12 | 828ft | [ 20:04 [ 9.99ft |
time elevation ' time elevation Reviewed By;
[Therry Point, WA | [14__]07 2014 |,
Island day month  year
Beach Sample latitude longi = ’g E H E "‘*‘i % g g 2 5 g & |comments
Number Number Time ol " ol " il s ElZf] 3 165 BB £ E 2
1 1 15:00([ 48| 51| 16.58 [[122{43 [34.20 |3 [[1 Jo.51 1 0{ojojo]20]c |1
1 2 15:30 (148 | 51]16.58 ||122|43 [34.20 |3 |[1 4.5fd 1 40 {0 {0 {0 J20 ) C J1
1 3 16:00 |48 | 51]|13.16 ||122|43 {26.07 |3 |1 J0.5f( 1 010 jo]o J20|C |1
1 4 16:20 |48 | 51[13.16 [122]43 [26.07 |3 |1 [4.51d 1 010 joJo J20jcC 1
Samplers: TWS, AEB



tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
Cherry Point, WA

tad.schwager
Typewritten text
07

tad.schwager
Typewritten text
2014

tad.schwager
Typewritten text
14

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
2

tad.schwager
Typewritten text
3

tad.schwager
Typewritten text
4

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
06:12

tad.schwager
Typewritten text
8.28 ft

tad.schwager
Typewritten text
9.99 ft

tad.schwager
Typewritten text
20:04

tad.schwager
Typewritten text
15:00

tad.schwager
Typewritten text
48

tad.schwager
Typewritten text
51

tad.schwager
Typewritten text
16.58

tad.schwager
Typewritten text
122

tad.schwager
Typewritten text
43

tad.schwager
Typewritten text
34.20

tad.schwager
Typewritten text
48

tad.schwager
Typewritten text
51

tad.schwager
Typewritten text
13.16

tad.schwager
Typewritten text
122

tad.schwager
Typewritten text
43

tad.schwager
Typewritten text
26.07

tad.schwager
Typewritten text
16:00

tad.schwager
Typewritten text
16:20

tad.schwager
Typewritten text
15:30

tad.schwager
Typewritten text
48

tad.schwager
Typewritten text
48

tad.schwager
Typewritten text
51

tad.schwager
Typewritten text
51

tad.schwager
Typewritten text
16.58

tad.schwager
Typewritten text
13.16

tad.schwager
Typewritten text
122

tad.schwager
Typewritten text
122

tad.schwager
Typewritten text
43

tad.schwager
Typewritten text
43

tad.schwager
Typewritten text
34.2

tad.schwager
Typewritten text
26.07

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
3

tad.schwager
Typewritten text
3

tad.schwager
Typewritten text
3

tad.schwager
Typewritten text
3

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
0.5 ft

tad.schwager
Typewritten text
4.5 ft

tad.schwager
Typewritten text
0.5 ft

tad.schwager
Typewritten text
4.5 ft

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
0

tad.schwager
Typewritten text
20

tad.schwager
Typewritten text
20

tad.schwager
Typewritten text
20

tad.schwager
Typewritten text
20

tad.schwager
Typewritten text
C

tad.schwager
Typewritten text
C

tad.schwager
Typewritten text
C

tad.schwager
Typewritten text
C

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
1

tad.schwager
Typewritten text
TWS, AEB

tad.schwager
Rectangle

tad.schwager
Text Box
GPT


	2014 MARINE BIOLOGY BASELINE INVENTORY
	PREFACE
	TABLE OF CONTENTS
	ACRONYMS AND ABBREVIATIONS
	1.0 INTRODUCTION
	1.1 Purpose of This Report
	1.2 Study Area and Scope

	2.0 METHODS
	2.1 Submerged Marine Vegetation: Underwater Video Survey
	2.1.1 Study Design
	2.1.2 Field Investigation Methods

	2.2 Submerged Marine Vegetation: Diver Surveys
	2.2.1 Field Investigation Methods
	2.2.1.1 Macroalgae Surveys
	2.2.1.2 Eelgrass Surveys

	2.2.2 Data Analysis

	2.3 Epibenthic Invertebrates
	2.4 Rockfish
	2.5 Forage Fish
	2.5.1.1 Field Investigation Methods
	2.5.1.2 Laboratory Analysis


	3.0 RESULTS
	3.1 Submerged Marine Vegetation: Video Surveys
	3.1.1 Macroalgae
	3.1.2 Eelgrass

	3.2 Submerged Marine Vegetation: Diver Surveys
	3.2.1 Area B
	3.2.1.1 Macroalgae
	3.2.1.2 Eelgrass
	3.2.1.3 Substrate Composition
	3.2.1.4 Area B: Comparison with previous data

	3.2.2 Area E
	3.2.2.1 Macroalgae
	3.2.2.2 Eelgrass
	3.2.2.3 Substrate composition


	3.3 Epibenthic Invertebrates
	3.4 Rockfish Habitat
	3.5 Forage Fish

	4.0 DISCUSSION
	4.1 Submerged Marine Vegetation
	4.1.1 Macroalgae
	4.1.2 Sargassum muticum
	4.1.3 Eelgrass

	4.2 Epibenthic Invertebrates
	4.2.1 Dungeness Crab
	4.2.2 Red Rock Crab
	4.2.3 Pandalid Shrimp
	4.2.4 Ochre Sea Stars

	4.3 Rockfish Habitat
	4.4 Forage fish
	4.5 Other Species
	4.5.1 Geoduck and Horse Clams
	4.5.2 Intertidal Clams
	4.5.3 Benthic Infauna


	5.0 CONCLUSIONS
	6.0 REFERENCES
	APPENDIX A
	APPENDIX B




