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Summary of Deployment Monitoring

On June 13™, 2013 the University of Maine’s VolturnUS 1:8 floating offshore wind turbine was
energized and began delivering electricity through an undersea cable to the Central Maine Power
electricity grid. Deployment continued until late November 2014. The following describes the
results of extensive environmental monitoring at the Castine site. The primary observations of
the site were derived from weekly visual surveys, bat echolocation detectors, underwater
acoustic receivers, and web camera surveillance. The latter method consisted of observing the
turbine and platform by web camera every 15-30 seconds throughout the deployment. If a bird
was present in a 15-30 second snapshot, video footage was examined to determine if there was a
collision.

Although a summary of the monitoring follows, one major finding was that there were no
observed collisions. Also, there were no observed marine mammal haul outs (i.e., no seals
hauling out on the floating wind turbine platform). Environmental monitoring corroborated the
Finding of No Significant Impact issued by the Department of Energy. Bat echolocation
detectors were deployed near the site on a nearby lighthouse (in 2012 and 2013) and also on the
turbine itself (in July-December 2014). This may be the first deployment of anabat detectors on a
floating wind turbine to date. While these detectors would not be able to detect bat collisions,
they can detect major shifts in habitat use. Results indicated a bat assemblage that did not change
appreciably before and after the deployment of the floating turbine as measured by the number
and type of calls. Unsurprisingly, the number of calls per night at the turbine were lower than
those recorded at the lighthouse (the lighthouse being adjacent to foraging and roost habitat
whilst the turbine was deployed over open water). Finally, NOAA deploys an acoustic array that
listens for tagged Atlantic salmon, Atlantic and shortnose sturgeon. NOAA (James Hawkes, a
research fishery biologist at the NOAA Orono Field Office) reported no change in the detection
frequency on receivers located close to the wind turbine site. In sum, overall findings were
consistent with the analyses described in the Draft Supplemental Environmental analysis
(Appendix A) and the Department of Energy’s Finding of No Significant Impact (Appendix B).

Anti-Perching/Web Surveillance Monitoring

During the course of finalizing the Fish and Wildlife Monitoring plan (Appendix C) for
the VolturnUS 1:8 scale deployment, US Fish and Wildlife Service inquired as to the role of web
surveillance in the University of Maine’s monitoring program. In collaboration with US Fish and
Wildlife, it was determined that the University of Maine would deploy a web camera adjacent to
the VolturnUS 1:8 turbine on the property of Bill Light (a local Castine resident supportive of the
project). Although the Fish and Wildlife Monitoring Plan called for examining one image every
30 seconds during daylight hours, as part of a student project the analysis below examined
images every 15 seconds. The spatial scope of the web surveillance included that air/water space
of approximately 4 platform diameters in front and behind the turbine (Figure 1 shows the spatial
coverage of monitoring). US Fish and Wildlife and Dr. Damian Brady viewed images on August
21* 2013 and agreed that the most important data to collect during this effort was information
regarding how birds approached the turbine.
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Figure 1. Example of the video coverage of the VolturnUS 1:8 scale turbine.

The protocol used for this analysis was as follows: (1) if the screened image contained a
bird, boat, or marine life, then the time was noted and recorded, (2) if possible, the bird, boat, or
marine life was identified to subcategory (e.g., lobster boat or sail boat), (3) if the image
contained a bird, it was categorized as near-field (i.e., very close to the camera), mid-field (i.e.,
potentially close to the turbine), or far field (i.e., distant from the turbine), and (4) mid-field
images were further analyzed by examining the continuous video to determine if there was any
bird-turbine interaction (e.g., collision, perching, etc.). The most important result of our analysis
is that we have not observed (in weekly visual observations (see Boat-based Survey Results
below) and the web camera monitoring) any collisions or marine mammal haul out. This type of
monitoring was effective for a number of reasons, including event driven adaptive mitigation. In
one example, a double crested cormorant visited the turbine on multiple days in mid-August
2014 (Figure 2), prompting the team to deploy bird deterrent on that area of the turbine.
Interestingly, no birds were observed perching on the turbine since that event. That assessment
applies both to the video observation and the weekly visual surveys. Another example of the use
of this monitoring occurred on June 17, 2013, when US Fish and Wildlife Service informed Dr.
Brady that an injured eagle had been located near Dice Head Lighthouse. The team was
immediately able to review footage and determine there was no interaction with the turbine and
that the turbine was only operating for 30 minutes on that day.
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Figure 2. Image of a double crested cormorant perching on the VolturnUS 1:8th scale
turbine in August 2013

Another advantage of this technique in addition to its efficacy as a collision monitoring
tool, is the ability to characterize human and wildlife activity at the site. For example, Figure 3
shows the seasonality of boat use at the site. Boat activity peaks in mid-to-late summer and this
activity is primarily related recreation and lobstering. Outliers of boat activity can be observed
on July 4™ of 2013 and 2014. Under peak boating activity, it was common to observe more than
100 boats passing the turbine on a given day; a potentially important consideration if this type of
monitoring were to continue in the future. Figure 4 also demonstrates that this observational
technique can help determine peak of human activity at a floating turbine site. Peak boat activity
occurred from 10:00-15:00.
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Boats Observed at the VolturnUS Test Site
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Figure 3. Number of boats observed each day from web surveillance of the VolturnUS 1:8 scale deployment
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Figure 4. Number of observed boats organized by the hour. Most boat activity at this site occurs from 10am
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Birds Observed at the VolturnUS Test Site Organized by Month
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Figure 5. Number of birds observed per day organized by month at the VolturnUS 1:8
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Figure 6. Bird activity at the VolturnUS 1:8 scale Turbine organized by the hour

Bird activity as tracked by the web surveillance revealed a typical seasonal pattern of
presence/absence. Bird activity reached its nadir in the winter months but interestingly, increased
throughout the summer months to a peak in September, perhaps coinciding with fall migratory
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activity. Another insight into bird use at the site was that peak bird activity occurred in the early
hours of the morning, typically peaking at dawn and decreased throughout the day. There were
no clear patterns of bird activity related to boat activity across the entire deployment; however,
lobster boats passing the turbine would often be accompanied by herring gulls and other gull
species. More analysis into the drivers of particular peaks in activity patterns, such as
meteorological variables (e.g., air temperature, wind speed and direction, and precipitation), may
be useful in future deployments in order to elucidate conditions conducive to very high bird
activity. However, at the temporal scale of this deployment, macro-behavioral patterns consistent
with summer habitat use/foraging and fall migration appear to dominate the observed time series.

Boat Based Visual Observations for Birds and Marine Mammals

Boat-based visual observations of birds and marine mammals were conducted at the
University of Maine’s Castine test site where the DeepCwind’s VolturnUS 1/8 scale turbine test
unit on a semi-submersible floating platform is located. Specific information pertaining to the
flight heights, behaviors, and species found at this location were obtained which help to better
understand the birds’ habitat use of the site (e.g., feeding, resting, and passing through the area).
Map 1 shows the survey design for the transects, divided into three sections: surveys begin at the
northeast corner of the “South” quadrat then proceed into the “North” quadrat (in which the
floating turbine is located), and finish with the 1-mile
drive into the “Bagaduce River” transect, where the
survey ends. These data have provided essential
components in the environmental assessment of this
project. 17 surveys occurred in 2012 before the floating
turbine was deployed in June of 2013, providing
invaluable species and behavior data prior to human
disturbance that will be used in future comparisons (see
Appendix D for a full species list and results).

Throughout these surveys no birds were found
dead and floating in the entire survey area, nor were
collisions ever observed. Also, no birds or marine
mammals were observed roosting, perching, or hauled
out on the structure. Three marine mammal species
(harbor seal, gray seal, and harbor porpoise) and more
than 40 bird species were identified across the almost 60
surveys, with the most abundant avian species listed
from greatest to lesser as the following: common eider | Map 1. Location of the survey quadrats
(5.4 birgis/kmz), herriflg gull (5.3/km§), black guillemot 1{3515/11;:11et’hsevccﬁiﬂrnrfUTse?t/ss"l’t:c‘;vllet:hﬂoating
(3.8/km2), Bonaparte’s gull (2.7/km”), r1ng£bllled gull | {rbine and Lidar Weather Station.
(2.1/km”), double-crested cormorant (1.1/km”), common
loon (0.96/km?), and long-tailed duck (0.47/km?). As of
December 2013 (see Appendix E for Species List, Behaviors, and More Information on the
Deployment 2013 surveys), only one definite State Threatened (MESA) species was observed
and included a total of nine razorbills (4lca torda; 0.03/km?). However, additional birds were
observed that were unable to be specifically identified to the species, but may have included
other Federal (FT or FT*) or State Threatened (StTh or StTh*), Federal (FE) or State
Endangered (StE), or other federal and state-designated conservation status species (BCC:
USFWS or SSC: MDIFW), as seen in Table 1. During the first half of 2014 (see Appendix F for
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2014 Winter/Spring Survey Species List, Behaviors, Densities, and More Information), eight
other identified species or potential species of concern with a USFWS or MDIFW conservation
designation were recorded such as bald eagles (Halieetus leucocephalus; BAEA), unidentified
ducks, and other alcids. During the second half of 2014, great cormorants (P. carbo, GRCO)
were the only identified state-threatened species of concern (n=2, 0.098/km’) in the area,
although a single flock of 12 unidentified shorebirds that may or may not have been a Federally
or State Threatened species were also recorded. Six other identified species of concern with a
USFWS or MDIFW conservation designation were recorded (See Appendix G for a Full Species
List, Behavioral Information and More Information). Although these species were present, no
negative or close interaction with the VolturnUS was ever observed.

Temporal trends varied by the species type within the surveyed months of March through
December. Typically the ducks, eider, scoters, and grebes were most present in the months of
April and then again in October and November. Loons were the least abundant in June and
August. Gull species were most abundant in June, September, October, and December, but terns
were seen in very small abundance in June, peaking in July, and last seen in August. Alcids were
least abundant in May through July and most abundant from August through December,
consisting entirely of black guillemot except when razorbills and unidentified alcids appeared in
December. Unidentified shorebird species were observed only in August and October. A few
passerine species were observed only in April, May and July; however crows were present
March through November, with highest abundances in March and October. Osprey were
observed April through August, peaking in June, whereas a large number of unidentified hawks
were recorded in September, likely associated with hawk migration. Marine mammals were
consistently present, although peaks occurred in May and June, and then again from August
through October. Bird behaviors included 49% sitting in the water, followed by 32% flying
direct, and 14% were performing a behavior associated with active foraging. The most common
flight height involved 37% of birds flying at one meter above the water, although 69% of all
flying birds were at or below five meters.

There is very low risk for collision impact involving this single 1/8" scale floating
turbine on a semi-submersible platform, even considering direct strike from the spinning blades.
With a hub height measuring 50ft (15.24m) and a rotor diameter of 31.5ft (9.6m), the rotor-
sweep zone spins at the 10-20m height. Flying within this zone involved only 20% of all birds;
however, this is spread across the entire survey area and the largest portion was within the
Bagaduce River (see Map 1 for the location of the river; which begins around Dice Head south
of the turbine site). Any other potential attractant-effect of human boating activity or additional
loafing structure appears negligible on the gull species. Although the gull species are consistently
the only group of birds that are abundant enough and most often flying within the rotor-sweep
zone to be the species of most concern for direct impacts, possible effects of reduced numbers in
the region nearest the spinning turbine further reduces the concern.

Passive Acoustic Monitoring from Buoy by the BioDiversity Research Institute

Although passive acoustic detection of birds was not a component of the Fish and
Wildlife Monitoring Plan, a Maine Sea Grant award to Dr. Brady and the Biodiversity Research
Institute allowed the team to experiment with a buoy-deployed passive acoustic detector to
monitor birds and bats. The following represent the rationale for this project and preliminary
results.

To achieve a greater understanding of offshore wildlife occurrence and movements in
concert with an increased understanding of wind resources and environmental conditions the
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Biodiversity Research Institute and the University of Maine began collaborating on a marine

buoy system designed to gathered detailed data on wind patterns as well as acoustic activity for
birds and bats.

Marine wildlife acoustic data were collected continuously from May — November 2013
off the coast of Castine, ME. A subset of days was selected for further analysis of bird and bat
acoustics to determine if the platform was effectively recording data. Standard acoustic detectors
were able to consistently identify songbird flight calls (short, relatively high calls that can be
difficult to capture effectively) as well as nearby territorial songbirds’ calls and seabird calls
during the day. Diversity of migrating songbirds was high early in the fall and we were able to
identify a species under a variety of environmental conditions and evenings. In the initial
analysis of the ultrasonic bat acoustic data, we found that high frequency interference from the
buoy’s other data collecting devices made bat detection and identification impossible.

The ability to detect and identify songbird and seabird vocalizations was reasonable and
equivalent to similar work conducted in the terrestrial environment. While more work needs to
be conducted on achieving better bat acoustic results, we are confident that the necessary
improvements can be made to increase the efficiency of this detector. The University of Maine is
committed to exploring new technology for monitoring the offshore environment which will
necessarily include the ability to deploy monitoring equipment under marine conditions in close
proximity to acoustic noise.

Bat Monitoring

Two SD-1-based acoustic detectors were deployed on Dice Head Lighthouse by Stantec.
Below is a brief summary of their findings from May-October 2013 and July-December 2014
(the detector was removed at approximately the period when bats begin to hibernate).

The DeepCWind Consortium, led by the University of Maine, installed a prototype of a
floating wind turbine in the waters of Penobscot Bay near Castine, Maine. Aligned with this
effort, Stantec Consulting Services, Inc. (Stantec) conducted a sepre deployment year of acoustic
monitoring of bats from the tower of the Dice Head Lighthouse in Castine, the nearest feasible
monitoring location to the site at which the test turbine is to be deployed (see Appendix H for an
in depth report of the 2012 findings). Survey methods were replicated in 2013 at this same
location (see Appendix I for more in depth information on the results of the 2013 acoustic bat
survey), and followed those used by similar assessments of bat activity conducted by Stantec in
the Gulf of Maine since 2009. Additionally, a year of monitoring was performed with the
acoustic detector deployed on the turbine itself (see Appendix J for an in depth report of the on
turbine bat survey). The following represents summary findings from Stantec’s deployment
reporting available in Appendices H-J:

An acoustic detector was deployed on the tower of the Dice Head Lighthouse on May 14,
2013, and operated on a nightly basis through the night of October 11, 2013. A total of 1,326 bat
call sequences were recorded during this 151-night period. Between 0 and 103 call sequences
were recorded per night, with an overall activity level of 8.8 call sequences per detector-night.
Bats were detected during 126 out of the 151 surveyed nights (83%). Of the 1,326 recorded call
sequences, 829 (63%) were identified to species or guild and the remaining 497 call fragments
were either too short, or lacked sufficient characteristic detail to be identified to species, and
were classified as either high frequency or low frequency “unknown.” The BBSH guild,
including the big brown bat (Eptesicus fuscus) and silver-haired bat (Lasionycteris noctivagans)

10
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was the most frequently identified guild, followed by a similar level of detected activity from
both the Myotis and RBTB (including the eastern red bat [Lasiurus borealis] and tricolored bat
[Perimyotis subflavus]) guilds (Figure 6).

Figure 7. Number of sequences recorded by guild. BBSH, HB, PESU, LFUN, EPFU,
MYSP, RBTB, UNKN, LANO, LABO, and HFUN refer to big brown/silver haired bat,
hoary bat, tri-colored bat, “low frequency unknown”, big brown bat, Myotis, Eastern
red/tri-colored bat, “unknown”, silver-haired bat, Eastern red bat, and “high frequency
unknown”, respectively.

Bat fatality rates at terrestrial windpower sites are typically highest during the fall
migratory period. The 2012 surveys conducted at the Dice Head lighthouse only documented bat
activity during the summer residency period, from May to mid-July. In order to measure activity
during the more vulnerable fall migratory period, the 2013 acoustic survey period was extended
into mid-October. Similar to the 2012 data, bats in 2013 were found to be present on most nights
from May—July; this activity likely represents the local foraging of resident bats. Both the nightly
range in activity levels and variability among survey nights are typical of this type of survey. A
comparison of monthly detection rates suggests that Myotis species and big brown bats are most
active during the months of June and July, followed by declining monthly detection rates from
August to mid-October. Conversely, the migratory tree bats, including the hoary bat, red bat, and
silver-haired bats had relatively low monthly detection rates from May—July, but recorded the

11
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highest monthly detection rate in August. The largest night of bat activity was recorded on
August 29, and was well above the overall nightly average call rate of 8.8 C/D/N. Eighty-five of
the 103 calls recorded on 29 August were identified as big brown bat calls, and 84 of those big
brown calls were recorded within 1 hour of sunset. This large pulse of activity is most likely a
bout of foraging driven by possibly ideal conditions.

On-Turbine Deployment in 2014 (Appendix J):

An acoustic detector system consisting of primary and backup detectors was deployed on
the VolturnUS prototype wind turbine on July 17, 2014. The detector was fixed to the side of the
tower at a height of approximately 5.5 meters above the water. The primary detector operated on
a nightly basis through the night of December 17, 2014. A total of 277 bat call sequences were
recorded during this 154-night period. Between 0 and 40 call sequences were recorded per night,
with an overall activity level of 3.0 call sequences per detector-night during the period between
July 15 and October 15 (a period used for seasonal comparisons in other studies). Bats were
detected during 56 of the 91 nights (62%) surveyed between July 15 and October 15. Of the 277
recorded call sequences, 170 (61%) were identified to species or guild and the remaining 107 call
fragments were either too short, or lacked sufficient characteristic detail to be identified to
species, and were classified as either high frequency or low frequency “unknown.” The BBSH
guild, including the big brown bat (Eptesicus fuscus) and silver-haired bat (Lasionycteris
noctivagans) was the most frequently identified guild, followed by RBTB (including the eastern
red bat [Lasiurus borealis] and tricolored bat [ Perimyotis subflavus]) guilds. Least frequently
identified and with a similar level of detected activity were Myotis spp. and hoary bat (Lasiurus
cinereus) guilds.

Bat activity occurred during more than half of nights monitored between July 15 and
October 15. As such, bat presence at the prototype turbine was relatively consistent during this
period and not unlike those documented at a series of offshore structures monitored as part of the
regional offshore acoustic survey conducted by Stantec between 2009 and 2011 and between
2012 and 2014. Acoustic monitoring at a weather buoy (NERACOOS Buoy F) in the same
vicinity as the prototype turbine documented detection rates of 3.04 passes per night during the
period from 15 July through 15 October 2013, with bats detected during 57% of surveyed nights
within this period, which are remarkably similar to the rates documented in 2014 at the turbine.
Similarly, the Gini Coefficient of 0.69 calculated for the prototype turbine was similar to that of
0.71 calculated for the buoy. The Gini Coefficients calculated for acoustic survey results at 4
additional buoys monitored in the Gulf of Maine between 2011 and 2014 were all higher than
that calculated for the prototype turbine (indicating more consistent activity at the turbine),
although these buoys were all substantially more remote than the prototype turbine.
Nevertheless, seasonal timing of acoustic bat activity documented at the prototype turbine was
similar to that documented at a variety of other offshore structures in the Gulf of Maine that were
monitored using similar methods by Stantec between 2009 and 2014.

Conclusion

Over the period of deployment of over 17 months, there were no observed collisions, nor
any observed marine mammal haul outs (i.e., no seals hauling out on the floating wind turbine
platform). The extensive environmental monitoring efforts documented herein corroborated the
Finding of No Significant Impact issued by the Department of Energy. Bat echolocation detector
results indicated a bat assemblage that did not change appreciably before and after the
deployment of the floating turbine as measured by the number and type of calls. Unsurprisingly,

12
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the number of calls per night at the turbine were lower than those recorded at the lighthouse (the
lighthouse being adjacent to foraging and roost habitat whilst the turbine was deployed over open
water). Finally, NOAA (James Hawkes, a research fishery biologist at the NOAA Orono Field
Office) reported no change in the detection frequency on receivers located close to the wind
turbine site for tagged Atlantic salmon, Atlantic and shortnose sturgeon.

In sum, overall findings were consistent with the analyses described in the Draft
Supplemental Environmental analysis (Appendix A) and the Department of Energy’s Finding of
No Significant Impact (Appendix B).
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Introduction

1. INTRODUCTION

1.1 National Environmental Policy Act Requirements

The National Environmental Policy Act [42 United States Code (U.S.C.) 4321 et seq.; NEPA],
the Council on Environmental Quality’s NEPA regulations [40 Code of Federal Regulations
(CFR), Parts 1500 to 1508], and the U.S. Department of Energy’s (DOE’s) NEPA implementing
procedures (10 CFR Part 1021) require that DOE consider the potential environmental impacts
of a proposed action before making a decision. The proposal to provide federal financial support
is considered a federal action and, therefore, is subject to the procedural requirements of the
NEPA and DOE’s NEPA. To comply with NEPA, DOE has determined the need to prepare a
supplemental environmental assessment (EA) to evaluate the potential impacts that could result
from their Proposed Action. The provision of financial assistance for the Proposed Project is
conditional upon the completion of the NEPA process whereupon a final decision would then be
made by DOE.

In compliance with these regulations, this Supplemental EA:

e Examines the potential environmental impacts of the Proposed Action and the No-Action
Alternative;

e Identifies unavoidable adverse environmental impacts of the Proposed Action;

e Describes the relationship between local short-term uses of the human environment and
the maintenance and enhancement of long-term productivity; and

e Characterizes any irreversible and irretrievable commitments of resources that would be
involved should DOE decide to implement its Proposed Action.

DOE must meet these requirements before it can make a final decision to proceed with any
proposed federal action that could cause adverse impacts to human health or the environment.
This Supplemental EA provides DOE and other decision makers the information needed to make
an informed decision about the temporary installation, operation, and eventual removal of a
proposed reduced-scale wind turbine at the Castine site described below. The Supplemental EA
evaluates the potential individual and cumulative impacts of the proposed project. For purposes
of comparison, this Supplemental EA also evaluates the impacts that could occur if DOE did not
provide funding (the No-Action Alternative) under which DOE assumes the project would not
proceed.

1.2 Background

DOE is proposing to authorize the expenditure of Congressionally Directed federal funding by
the University of Maine (UMaine) to deploy, test, and retrieve one small-scale floating turbine
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offshore of Castine, in Hancock County, Maine, as part of UMaine’s DeepCwind Consortium
Research Program. DOE has previously authorized the expenditure of federal funding by
UMaine to conduct similar deployment, testing, and retrieval activities at the UMaine Deepwater
Offshore Wind Test Site at Monhegan Island, Maine (Monhegan test site).

UMaine originally planned to fabricate and temporarily deploy up to two, 1/3-scale turbines
within the Monhegan test site. DOE completed an Environmental Assessment (DOE/EA-1792,
DOE 2011) and determined a Finding of No Significant Impact regarding that project in
September 2011. The EA for the Monhegan test site is incorporated by reference. UMaine has
since proposed to downscale the size of the tower and turbine from 1/3 scale to 1/8 scale.
Because of this change to a smaller size, for part of the year UMaine is proposing to deploy the
tower and turbine at a more sheltered nearshore location just west of Castine, Maine (Figure 1-1)
(Castine site).

DOE prepared this Supplemental EA to evaluate the potential environmental impacts of
providing funding to UMaine for their proposed wind turbine platform testing at Castine. In
compliance with NEPA and its implementing procedures, this Supplemental EA examines the
potential environmental effects of DOE’s Proposed Action (authorizing UMaine to expend
Congressionally Directed federal funds), UMaine’s proposed project, and the No-Action
Alternative (if DOE chooses not to provide financial assistance for this project). The purpose of
this Supplemental EA is to inform DOE and the public of the potential environmental impacts of
the proposed project and the alternatives.

DOE reviewed the DOE/EA-1792 that described the potential effects of UMaine deploying up to
two 1/3-scale platforms and wind turbines at the Monhegan test site (DOE 2011), and concluded
that effects to the environment from deploying a single 1/8-scale turbine in that area following
deployment in Castine would be similar to or less than that described in the EA for the
Monhegan test site. Therefore, UMaine’s proposal to deploy the 1/8-scale turbine near
Monhegan Island is not discussed in this Supplemental EA, though cumulative impacts related to
both deployments and additional foreseeable activities are discussed in Chapter 4.

1.3  Purpose and Need

The DOE Office of Energy Efficiency and Renewable Energy’s Wind and Water Power Program
supports the development and deployment of advanced wind and water power devices, including
the advancement of offshore wind technologies and floating offshore wind turbine platforms.
One goal of the program is to help industry harness the renewable, emissions-free offshore wind
resource to generate environmentally sustainable and cost-effective electricity. To meet this
goal, DOE supports the design and development of offshore wind technologies as well as the
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Figure 1-1. Proposed location of deployment of floating offshore wind turbine platform.
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technological demonstration of those devices. UMaine is proposing to perform research on and
development of a small-scale floating offshore wind turbine platform at Castine, Maine, as part
of the DeepCwind Consortium Research Program. The primary objective of UMaine’s testing a
1/8-scale floating wind turbine is to obtain motion and structural response data to compare and
validate numerical models developed by NREL and others that predict structural loads,
deflections, dynamics, and turbine power output under various meteorological and
oceanographic conditions. Experimentally validated numerical models would aid in the
development of floating platform technology for offshore wind energy. These models, once
validated, would be used for design and optimization of floating turbines to help reduce the cost
per installed kilowatt. Providing federal financial assistance to UMaine’s proposed project
would support the mission, vision, and goals of DOE’s Wind and Water Power Program
objectives to increase the development of reliable, affordable, and environmentally sustainable
wind power technologies to realize the benefits of domestic renewable energy production.

1.4 Public and Agency Involvement

1.4.1 UMAINE PUBLIC INVOLVEMENT

UMaine selected the proposed project site following a comprehensive review of available
information and meetings with the Castine-based Maine Maritime Academy (a research partner)
and public meetings with the town of Castine. Maine Maritime Academy is leading public
outreach efforts in the town of Castine, including meetings with town officials, coordinating with
local stakeholder groups, and presenting at public town meetings. Maine Maritime Academy’s
President, Bill Brennan, made a presentation about the project at a February 22, 2012 meeting of
the town’s municipal officers. This meeting was open to the public and was attended by mostly
year-round residents, the fishing community, and local press. President Brennan updated the
town on project progress at subsequent town meetings, and Vice President Mercer of Maine
Maritime Academy has been in regular communication about the project with town officials.
Both Maine Maritime Academy and the town of Castine have been receptive to this project.

1.4.2 DOE AGENCY CONSULTATION AND PUBLIC INVOLVEMENT

DOE has initiated consultation with the following federal agencies and Tribal organizations
regarding the potential environmental impacts associated with the proposed project (Appendix A
contains consultation letters):

e Section 7 Endangered Species Act (ESA), Marine Mammal Protection Act, Magnuson-
Stevens Fishery Conservation and Management Act
o DOE sent a request for information to the National Marine Fisheries Service
(NMES) on October 18, 2012.
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o NMEFS responded to DOE in a letter dated November 16, 2012. Information
contained in this letter is discussed in Section 3.2.

o DOE sent a letter to NMFS on January 16, 2013 stating that the proposed project
may affect, but is not likely to adversely affect ESA-listed fish, marine mammals,
and sea turtles; the project would have minimal adverse effects on Essential Fish
habitat (as regulated under the Magnuson-Stevens Fishery Conservation and
Management Act); and that incidental take of species protected under the Marine
Mammal Protection Act is unlikely to occur.

o NMEFS concurred with DOE’s conclusions in a letter dated February 20, 2013.

e Section 7 ESA

o DOE sent a request for information to the U.S. Fish and Wildlife Service
(USFWS) on October 18, 2012.

o DOE sent a letter to USFWS on January 16, 2013 stating that the proposed project
may affect, but is not likely to adversely affect the ESA-listed roseate tern and
piping plover.

o USFWS concurred with DOE’s conclusions in a letter dated March 7, 2013.

e Section 106 National Historic Preservation Act

o DOE sent a letter to the Maine State Historic Preservation Office (SHPO) on
January 2, 2013.

o DOE sent letters on November 2, 2012, to five Indian tribes or tribal
organizations that may have historic ties to the Gulf of Maine.

o SHPO stated in a letter dated January 2, 2013 that the project will have no adverse
effect on historic properties as defined by Section 106 of the National Historic
Preservation Act. The Penobscot Indian Nation and the Aroostook Band of
Micmacs each responded to DOE in transmittals dated November 29, 2012.
These responses are discussed in Section 3.5.

1.4.3 DRAFT SUPPLEMENTAL ENVIRONMENTAL ASSESSMENT

DOE issued the Draft Supplemental EA for comment on January 10, 2013, and posted it on the
DOE Golden Field Office Reading Room Website (http://www.eere.energy.gov/golden/
Reading Room.aspx) and DOE NEPA Website (http://www.energy.gov/nepa). DOE sent
postcards to local stakeholders, government agencies, and tribal organizations to notify them of
the availability of the Draft Supplemental EA and to announce a 15-day public comment period
on contents of that document. A Notice of Availability was published in the Bangor Daily News
and the Castine Patriot newspaper. DOE did not receive any comments on the Draft
Supplemental EA.
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2. PROPOSED ACTION AND ALTERNATIVES
2.1 DOE’s Proposed Action

Under the Proposed Action, DOE would authorize UMaine to expend Congressionally Directed
federal funding to temporarily deploy an offshore wind turbine test platform at the Castine site.

DOE has authorized UMaine to use a percentage of the federal funding for preliminary activities,
which include preparing this Supplemental EA, conducting analyses, and agency consultations,
and has approved similar deployment, testing, and retrieval activities at the Monhegan site. Such
activities are associated with the Proposed Action and do not significantly impact the
environment nor represent an irreversible or irretrievable commitment by DOE in advance of its
conclusion of the potential environmental impacts from the proposed project.

2.2 University of Maine's Proposed Project

UMaine proposes to use DOE funding to deploy, test, and retrieve one approximately 1/8-scale
wind turbine on a floating platform offshore of Castine, Maine, as part of its DeepCwind
Consortium Research Program.

2.2.1 OVERVIEW

UMaine proposes to use DOE funding to deploy and retrieve one 20-kW wind turbine on a
floating platform offshore of Castine, Maine. Prior to deployment at the Monhegan site (the site
evaluated in the original EA — see Section 1.3), UMaine proposes to conduct initial, temporary
testing of the floating system at the Castine site in an existing cable right-of-way (ROW) within
state waters (Figure 1-1). The system would be deployed for about four months in spring of
2013, offshore of Dyce Head at approximately N44° 23° 07, W 68° 49’ 25”. Water depth in the
area is approximately 100 feet. The turbine would be connected to the Central Maine Power
(CMP) grid via a cable to be installed along the seabed surface from below the turbine to shore,
and along the ground to an existing CMP power pole.

During the site selection process, the following parameters were considered to evaluate potential
sites: suitability of metocean (wind, wave, and current) conditions to achieve representative
scale environmental conditions, proximity to marine infrastructure, historical metocean data,
geophysical suitability, public support, and permitting. Castine was the only site that met all of
the research programs needs. The sheltered harbor is desirable because the environmental
conditions at this scale closely replicate full-scale conditions at the Monhegan site, and the
design can be demonstrated at the smaller scale with the same desired effect.
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The turbine would measure about 41 feet from waterline to the hub, the rotor diameter would
measure about 32 feet, and the total turbine height would be about 57 feet (Figure 2-1). The final

dimensions of the floating platform are currently under development as part of this research
effort, but would not be any larger than what is shown below

s

LTI

Figure 2-1. Anticipated dimensions of the proposed floating offshore wind turbine to be
deployed at Castine.

The wind turbine system would be fabricated at UMaine, shipped to a coastal facility, and towed
to and moored just outside of Castine Harbor in the proposed location. It would be tested in the
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spring of 2013, and it would then be towed to the UMaine Deepwater Offshore Wind Test Site at
Monhegan Island, Maine for part of the remainder of the year. Retrieval of the platform would
occur following the deployment period. All anchors and the electrical cable would also be
retrieved. Upon completion of that effort, the floating turbine platform would be towed back to
the mainland, disassembled, and transported back to UMaine.

2.2.2 WIND TURBINE AND PLATFORM

UMaine proposes to deploy one 20-kW Renewegy wind turbine within the project area on a
floating platform. The turbine was selected based on the needs of the testing program, including
the following: power control method (variable control pitching), lead-time for receiving the
turbine, costs, suitability for use on this scale platform (mass, geometry, power output), structural
capacity, and the availability of design information for numerical modeling. Several turbine
options were considered, and the Renewegy model ranked the highest with regard to these needs.

The proposed wind turbine is a horizontal-axis generator with a power rating of 20 kW, or 27
horsepower. Although the onboard electronics, safety system, data acquisition system, and
turbine operational controls would consume some power, the excess electrical power would be
transferred to the Maine power grid via a 20-kW capacity cable to shore.

The proposed foundation is a semi-submersible tri-floater structure fabricated out of pre-stressed
concrete. The approximate dimensions of the turbine and floating foundation are shown in
Figure 2-1.

2.2.3 MOORING AND ANCHORING SYSTEM

The mooring and anchoring system selected for the semi-submersible system is four drag
embedment anchors with catenary mooring lines. The mooring lines would consist of
synthetic/wire rope or chain, approximately 2-3 inches diameter. A number of shallow
foundations/anchors were considered for mooring the project. A drag embedment anchor is
preferred because it would minimize impact to the seafloor compared to other anchor designs,
work with the bottom conditions at the proposed site, and would be easily removed at project
completion. These anchors have dimensions similar to anchors used by large sailing vessels in
Castine and along the Maine coast (Figure 2-2).
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A 33 %
61,)

\ 46"
v

Figure 2-2. Dimensions of proposed anchor for Castine floating turbine deployment (left)
and typical boat anchor for vessels up to 83 feet long (right).

Additional details of the anchors and mooring lines are shown in Table 2-1 and an elevation view
drawing of the mooring lines is shown in Figure 2-3.

Table 2-1. Mooring and anchoring dimensions and description.

Drag Embedment Anchor Gravity Anchor
Mooring type and quantity Catenary- 4 Lines
Water Depth 100 ft
Line length Up to 1,000 ft
Line material Synthetic/wire rope or chain
Anchor type and material Steel drag embedment anchor Concrete gravity anchor
Anchor weight 440 pounds 6,000 pounds
Anchor dimensions 36 inches x 64 inches 10 feet x 10 feet
Mooring radius (1:4 depth to Up to 600 ft
horizontal radius)
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100 ft

600 ft

Figure 2-3. Elevation view of the proposed mooring line design (not to scale).

In the event that the drag embedment anchors prove infeasible, UMaine would use gravity
anchors. These anchors would be made of concrete, weigh approximately 6,000 pounds, and
have dimensions of approximately 10 ft by 10 ft by 2 ft (Figure 2-4). Each anchor would have
one catenary mooring line connected to the floating turbine platform, and the anchors would be
removed at the end of the deployment.
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Rigging/Hoisting Eyes

2 feet

10 feet

Figure 2-4. Alternative gravity anchor.

2.2.4 ELECTRICAL INTERCONNECTION

Power would be generated at the turbine at 480-V, 3-phase, and would be delivered to the CMP
grid through a combination of submarine and land based cables. The cables extending from the
turbine to the point of interconnection on the shore would consist of three power cables, one per
phase, one grounding conductor and one communications cable. The five cables would be
contained in a single cable. The cable would run underwater for about 500 to 1,000 feet to shore.
From just below the low tide line the cable would extend along the ground in a protective
conduit to the point of interconnection at an existing CMP power pole. The terrestrial portion of
the cable would be about 300 feet long.

2.2.5 INSTALLATION

The floating offshore wind turbine system would be constructed at UMaine’s Advanced
Structures and Composites Center and assembled at a shipyard or similar existing coastal facility,
such as Cianbro’s Modular Fabrication Facility in Brewer, Maine. The platform would be towed
and moored within the Castine site for the testing period.

Each of the four anchors for the floating system would be installed by positioning the anchor on
the sea floor and then tensioning the mooring line using a small tug boat. During the tensioning,
the flukes would penetrate the seabed, and as tension increases, the anchor would be embedded.
In the event that gravity anchors are used, they would just be placed on the seabed. Following
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anchor deployment, small buoys would be installed to hold the mooring lines in place. After
installation of the anchor and mooring system, the floating system would be towed from the
launch site to the Castine test site. It is anticipated that it would take approximately two hours to
tow the floating turbine from the launch site to the final destination at Castine. Notice would be
given to the Maine Marine Patrol and USCG to alert fishermen about towing operations and to
advise for the removal of gear from the planned tow route. When the floating system arrives on
station, it would be connected to the pre-laid mooring system.

The floating platform and its anchorages would be installed using Maine Maritime Academy’s
unlimited tugboat The Pentagoet. This tugboat is 70 feet long and 24.5 feet at the beam, and
weighs 99 gross tons. It is powered by a 1,200 horsepower design engine and is staffed by a
crew of three. The vessel has onboard supplemental power systems and a lifting derrick, and
routinely performs offshore installations similar to what is required for the pilot prototype unit.
In the event that The Pentagoet is not available, a vessel with similar qualities and size would be
used.

The onboard management of fuels and lubricating fluids aboard all vessels would be managed in
accordance with U.S. Coast Guard regulations applicable to each vessel. The requirements are
dictated by vessel size and intended operations, but in each case do not permit the discharge of
petroleum or hazardous substances into the environment and require a spill prevention plan and
certificate of financial responsibility.

Beginning at the offshore turbine mooring anchor, the electrical cable would run along the
seabed approximately 500 to 1,000 feet to the shore, just below the low tide line. The cable
would be anchored to the seafloor using simple weight strands every five feet; these would be
removed with the cable at the project’s conclusion. At that point the cable would be contained in
a Schedule 40 rigid metal conduit within the tidal zone and Schedule 80 polyvinyl chloride
(PVC) from the high tide location to the CMP point of interconnection in order to meet electrical
code requirements.

The 2%:-inch PVC conduit would extend approximately 300 feet from the high tide line to the
point of interconnection near Dyce’s Head Road. The conduit would be laid on the ground and
anchored a minimum of every 10 feet along that route to meet code requirements. A single strap
anchor would be mounted to concrete blocks at each anchoring location, one concrete block on
either side of the conduit. The conduit would be placed and anchored by hand. In select
locations where the concrete blocks would not provide a suitable and safe anchorage for the
conduit, such as on steep slopes, hand held power tools would be used to drill holes and set
anchors in rock. ATVs may be used to transport and handle materials, but no other heavy tools
or vehicles would be operated on the site. Minimal hand cutting of limbs and brush would be
conducted to facilitate routing and placement of the conduit. No trees would be removed and
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select trimming would be focused on the centerline of the conduit with no trimming occurring
beyond three feet on either side of the conduit. In areas of uneven terrain, the conduit might be
supported with wooden blocks installed on the ground beneath the conduit to keep it level. The
blocks would not require anchoring and would be removed along with the conduit at the end of
the project. The blocks would be three feet or less in length.

The upland interconnection equipment, consisting of a transformer, a 3-phase to single-phase
converter, and an electrical metering pack, would be installed temporarily on secure footings
adjacent to the CMP interconnection point. Communications equipment also would be installed
there for the data being collected for analysis of the project. Requirements for the CMP
component of the installation are currently being finalized by UMaine. Requirements include
completion of an interconnection application, which included specific electrical characteristics of
the turbine. CMP has evaluated the proposed installation for electrical stability as a generator on
the grid. Further, CMP’s field planning teams met with UMaine’s electrical engineering firm to
determine the best routing of lines from power poles to the proposed termination point. A power
terminal pole may be installed at the edge of the public way and the Town of Castine property to
facilitate the connection to the grid. The entire footprint of the upland equipment would be
approximately 10 feet by 12 feet.

Excess dust or debris that is deposited on the ground would be managed in manner to prevent
off-site migration. Areas along the route that are disturbed to bare ground would be covered
with straw mulch, and standard erosion control Best Management Practices would be
implemented; for example, straw mulch would be placed along areas of the route that are
disturbed to bare ground to minimize erosion.

The anticipated time required for project installation would be two days to deploy the four
anchors, one day to install the turbine platform, two days to install the subsea cable, and two
weeks for the land-side work.

2.2.6 OPERATIONS AND MAINTENANCE

Following deployment of the platform, the focus of UMaine’s proposed project would be testing
the response of the turbine platform to various conditions of combined wind/wave loading. The
turbine platform would carry sensor and telemetry systems that would provide data to evaluate
the engineering, structural, and motion performance of the turbine platform under combined
wind, wave, and environmental conditions. The comparison of the measured motions of a
nearby metocean buoy (Figure 1-1) and the turbine platform would allow the response of the
turbine platform to be evaluated relative to the oceanographic and meteorological conditions.
The same conditions would then be simulated in the numerical models and compared as part of
the model validation process.
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While deployed, personnel access to the floating platform would be required for scheduled and
unscheduled inspections, maintenance, and repairs. Access to this scale prototype would be via a
standard size workboat from Maine Maritime Academy or other partner organization. The
prototype would be equipped with a boat landing to facilitate personnel transfer and access
means (e.g., Occupational Safety and Health Administration-compliant ladder) from the boat
landing to the top deck. Maintenance and repair operations would require use of tools and
equipment, and limited amounts of lubricants and hydraulic oils (30 ounces of brake fluid and
one gallon of gear lubricant) would be within the turbine itself. For any unforeseen major repairs
to the turbine or system, the platform is designed to easily re-attach to tug boats and be tugged
back to port.

Environmental monitoring for birds (visual surveys and web camera observation), marine
mammals (visual surveys), bats (echolocation detectors), and benthic invertebrates (remotely
operated vehicle surveys and visual surveys) was initiated by UMaine in 2012 to support
development of this Supplemental EA. In addition, ongoing monitoring results of fish in the
project area, including acoustic detection of tagged fish and Maine Department of Marine
Resources inshore fisheries surveys, were reviewed as well. These studies would continue in the
area surrounding the test site during the deployment.

2.2.7 REMOVAL

The floating offshore wind turbine system would be retrieved from Castine at the end of the
deployment period in late June or early July 2013. It is possible that unanticipated removal of
the turbine would be necessary in the case of an extreme weather event. Therefore, the design
incorporates the capability to disconnect the floating turbine system from its moorings and tow it
safely to port.

The removal of the floating turbine system and its associated moorings would be completed in
two stages: 1) removal of the floating turbine system and 2) removal of the catenary moorings
lines and anchors. For removal of the floating turbine, the same process would be used as for the
deployment, but in reverse. The mooring line would then be towed in the opposite direction to
remove the anchoring and mooring system.

All electrical interconnection equipment also would be removed. Upon completion of the
project, the electrical cable anchors on shore would be removed and any bolts would be cut flush
with existing grade, and support blocks and conduits would be removed. Disturbed areas would
again be stabilized with straw mulch. Project removal activities would take a similar amount of
time as the installation activities (see Section 2.2.7).
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2.3 No Action Alternative

Under the No-Action Alternative, DOE would not authorize the expenditure of federal funds for
the temporary deployment of the wind turbine test platform. As a result, installation of the
project would be delayed while UMaine sought other funding sources, or abandoned if other
funding sources could not be obtained. Furthermore, research towards reductions in fossil fuel
use and improvements in energy efficiency would not occur through the activity of this project,
and the DOE Wind and Water Power Program’s mission and goals for offshore wind
advancement would be impaired.

While it is possible that the wind turbine test platform could be constructed and operated in lieu of
DOE financial assistance, such a scenario would not provide for a meaningful No Action
Alternative, as it would be identical to the Proposed Project. Therefore, for the purposes of this
EA, the No Action Alternative is evaluated as if the Proposed Project were not built and
operated.
2.4 Required Agency Permits and Approval Types

Prior to installation of the turbine, DOE and UMaine will complete and comply with all required
federal and state consultations, permits, and approvals (Table 2-2). The Maine Department of

Environmental Protection issued the Permit by Rule on January 11, 2013. UMaine submitted a
permit application to the U.S. Army Corps of Engineers on December 18, 2012.

Table 2-2. Required permits and approvals.

Agency Permit/Approval
. . . National Resources Protection Act, Section 9 Permit
Maine Department of Environmental Protection . .
By Rule Notification

U.S. Army Corps of Engineers River and Harbors Act, Section 10 Permit
National Oceanic and Atmospheric Administration

(NOAA) NMFS, USFWS

ESA, Section 7 Consultation

NMEFS and USFWS Fish and Wildlife Coordination Act
NMES Marine Mammal Protection Act, Consultation
NMFS Magnuson-Stevens Fishery Conservation and

Management Act, EFH Consultation

U.S. Coast Guard

Ports and Waterways Safety Act, Consultation

Maine Department of Agriculture, Conservation, and
Forestry — Maine Coastal Program

Coastal Zone Management Act, Section 307(c)(3)
Consultation (part of DEP permit process)

Maine State Historic Preservation Office

National Historic Preservation Act, Section 106
Consultation
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2.5 Applicant-Committed Measures

If DOE decides to provide federal funding for the proposed project the following measures will
be implemented by UMaine to minimize or avoid potential environmental effects.

2.5.1

2.5.2

BIOLOGICAL RESOURCES

To prevent seals from using the turbine platform for resting (seal haul out), the platform
has been designed to limit the horizontal surfaces, and the platform deck height will
preclude haul out of seals.

The turbine tower will not have external ladders or other structures that will allow birds
to perch near the turbine blades.

The specifications for lighting of the floating platform and turbine will be developed in
compliance with USFWS lighting requirements.

UMaine will conduct monitoring for birds, bats, marine mammals, benthic invertebrates,
and fish'. The monitoring will complement the pre-deployment monitoring that has
already been performed. Results of the monitoring will be provided to DOE and
applicable resources agencies.

NMFS marine mammal avoidance and best management procedures will be implemented
in the event that a marine mammal is encountered by a construction or maintenance
vessel.

The onboard management of fuels and lubricating fluids aboard all vessels will be
managed in accordance with U.S. Coast Guard regulations applicable to each vessel. The
requirements are dictated by vessel size and intended operations, but in each case do not
permit the discharge of petroleum or hazardous substances into the environment and
require a spill prevention plan and certificate of financial responsibility.

OCEAN AND LAND USE

Notice will be given to the Maine Marine Patrol and USCG to alert fishermen about
towing operations and to advise for the removal of gear from the planned tow route.

Minimal hand cutting of limbs and brush will be conducted to facilitate routing and
placement of the conduit. No trees will be removed and select trimming will be focused
on the centerline of the conduit with no trimming occurring beyond three feet on either
side of the conduit. Excess dust or debris that is deposited on the ground will be
managed in manner to prevent off-site migration. Areas along the route that are disturbed

' NOAA and others have tagged fish with acoustic tags, which can in turn be detected by acoustic receivers, in the
Gulf of Maine since 2005 to gather information on a variety of fish distribution and movements.
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2.5.3

to bare ground will be covered with straw mulch, and standard erosion control Best
Management Practices will be implemented.

A navigation safety plan for the project has been developed in consultation with the
USCG Waterways Management division.

The turbine will be monitored via webcam and could be shut off remotely, if necessary.
Following completion of the project, the floating turbine platform, anchors, and the
electrical cable will be retrieved. The electrical cable anchors on shore will be removed,
any bolts will be cut to flush with existing grade, and support blocks and the conduit will
be removed. Disturbed areas will be stabilized with straw mulch.

CULTURAL RESOURCES

To minimize visual effects, the project will be sited out of view of the Village of Castine
and in a previously disturbed cable ROW, and the project will be temporary and removed
following completion of the testing.

To minimize bottom effects, UMaine conducted a magnetometer survey and confirmed
that there are no shipwrecks at the project site.
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3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL IMPACTS

3.1 Environmental Categories Evaluated and Dismissed
From Further Analysis

3.1.1 GEOPHYSICAL RESOURCES

The only effect of the project upon marine geological resources would be from temporary
placement of four anchors and cable, both within a previously disturbed cable ROW. No pile
driving would occur, and no blasting would be required. The drag embedment anchor to be used
would minimize impact to the seafloor compared to other anchor designs, works well with the
bottom conditions at the proposed site, and is easily removed at project completion. The
footprint of the anchors would be small, with the anchors having similar dimensions to (though
heavier than) typical anchors used by large sailing vessels in Castine Harbor and along the Maine
coast (Figure 2-2). During installation, drag embedment anchors would be pulled about 50 feet
in order to set them with 10 feet of penetration. It is anticipated that half of this distance would
be within the substrate below the seabed surface. The actual footprint of each anchor would be
at most 16 ft*, with the four anchors therefore having a combined footprint of about 64 ft* and
the footprint of the subsea cable and strip weights would be about 357 ft>. In the event that
gravity anchors are used, each anchor would have a footprint of 100 ft* for a combined footprint
of 400 ft>. The anchors and subsea cable would have a temporary effect on the thick sediment of
the test area. The terrestrial portion of the cable would be laid on the ground and would not
disturb geological resources.

3.1.2 WATER RESOURCES

Due to the short duration of the deployment, there would be minimal accumulation of marine
organisms (i.e., biofouling) on the floating turbine platform, and therefore, antifouling paint
would not be applied. The onboard management of fuels and lubricating fluids aboard vessels
would be managed in accordance with U.S. Coast Guard regulations applicable to each vessel.
No intentional discharge of petroleum or hazardous substances would be allowed. Installation
and operation of the project is not expected to influence dissolved oxygen concentration, pH, or
temperature of the surrounding water. Deployment of the anchors and the cable to shore would
result in a temporary and localized increase in turbidity during deployment, as would removal.

3.1.3 ELECTROMAGNETIC FIELDS

Transmission of electricity produces electromagnetic fields (EMF). EMF consists of two
components, electric and magnetic fields. Magnetic fields may create a second induced
component, a weak electric field, called an induced electric field. An iE field is generated by the
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flow of particles (water) or organisms through a magnetic field. Some marine animals (e.g.
sharks, skates, and rays) have specialized organs and can sense EMF.

Operation of the project would result in a temporary, small, and very localized magnetic field.
The Renewegy turbine has a capacity of 20 kW. Power would be generated at the turbine at
480-V, 3-phase, and would be delivered to shore through a submarine cable. The strength of
electric and magnetic fields depends on the magnitude and type of current flowing, in this case,
through the transmission cable. If the turbine is at full capacity, the current would be
approximately 30 amperes. The shielding of the cable will eliminate electric fields, however,
magnetic fields cannot be shielded. It is estimated that with the turbine generating at maximum
power, the magnetic field would be 22 microtesla at 6 inches from the cable and 5 microtesla at
12 inches from the cable. In comparison, the strength of the earth’s magnetic field is
approximately 50 microtesla. The electrical set up for the project is less than what would be
used for a normal residential service, which would have generally at least twice the current.

3.1.4 AESTHETIC RESOURCES

The floating platform would be deployed offshore and to the north of the Dyce Head. There is a
lighthouse on Dyce Head, which is open to the public. The area surrounding the lighthouse has
dense vegetation, including conifers and typical coastal undergrowth, which obscures any view
of the ocean from the area around the lighthouse. In addition, the proposed deployment would
not be visible from the end of the hiking path leading from the lighthouse to end of Dyce Head.
The platform, which would be similar in size to large sail boats in the area, would be visible from
a few homes to the north of the lighthouse.

The project deployment off Castine would be for only up to four months in the spring of 2013
and it would be removed before the period of the summer when peak boating and
tourism/recreational activity occurs. Because the floating turbine platform is small (1/8 scale)
and because it and the cable would be removed after the short-term deployment, any potential
visual effects would be temporary.

3.1.5 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE

The small size of the floating turbine platform and short duration of deployment will minimize
effects to lobstering, commercial fishing activities, tourism activities, or area businesses.

Executive Order 12898 (February 11, 1994) directs federal agencies to incorporate
environmental justice considerations into the NEPA process. The purpose of this order is to
ensure that low-income households, minority households, and minority businesses do not
experience a disproportionate share of adverse environmental effects resulting from any given
federal action. No potential adverse impacts to human health have been identified resulting from
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the proposed project. Therefore, there would be no disproportionately high and adverse human
health or environmental effects on minority populations and low-income populations.

3.1.6 INTENTIONAL DESTRUCTIVE ACTS

Installation and operation of a floating wind turbine platform outside of Castine Harbor does not
involve the transportation, storage, or use of radioactive, explosive, or toxic materials; therefore,
it is unlikely that installation or operation of the project would be viewed as a potential target by
saboteurs or terrorists. The project is not located near any national defense infrastructure or in
the immediate vicinity of a major inland port, container terminal, freight trains, or other
significant national structure. The project is not considered to offer any targets for intentional
destructive acts.

3.2 Biological Resources

This section analyzes potential project effects to the following biological resources, including
threatened and endangered species:

e Invertebrates
e Fish
e Marine Mammals

e Reptiles
e Birds
e Bats

e Terrestrial Biological Resources.

3.2.1 AFFECTED ENVIRONMENT

3.2.1.1 Habitat Overview

The proposed project’s test site is located in Penobscot Bay, Maine. The site contains habitat
used by benthic communities (species that live on or in the sea floor), demersal species (species
that live and feed near the bottom), and pelagic species (species that live and feed away from the
bottom).

The substrate at the test site is primarily fine grain sediment (i.e., mud). Muddy habitats
typically have lower diversity and productivity than other marine habitats, though they are
important in making plankton and detritus available to higher trophic levels (Gulf of Maine
Council 2005). The nearshore subtidal habitat is marked by shell hash (shells of dead shellfish)
and coarser grain sediment.
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The intertidal area is dominated by rockweed (Fucus vesiculosus). The land rises very steeply
from the intertidal zone, and terrestrial habitat is typical temperate coastal scrub, dominated by
coniferous trees and shrubs. No wetlands are located at the site. Figure 3-1 shows views of the
terrestrial vegetation in the area where the cable will be deployed. Terrestrial resources are
further discussed further in Section 3.2.1.8.

Figure 3-1. View of the property where the onshore cable would be deployed, looking
toward shore (top) and inland (bottom).

3.2.1.2 Invertebrates

Penobscot Bay supports a diverse variety of marine invertebrate species. A number of studies
have characterized the invertebrate population in Penobscot Bay including those conducted by
the Environmental Protection Agency (EPA 2007, benthic grabs for its Environmental
Monitoring and Assessment Program [EMAP]), Maine-New Hampshire Inshore Trawl Surveys
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(Sherman et al. 2010), and the Gulf of Maine Research Institute (angling and dive surveys,
Sherwood et al. 2012). In addition to these sources of information, in 2012 UMaine conducted a
diver survey along the cable route.

EPA’s EMAP survey of eastern Penobscot Bay indicates that the benthic infauna is likely
comprised, in order of highest count in samples, of Nephtyidae (catworms), Haplocytheridea
setipunctata (an ostracod — a planktonic crustacean), Aricidea suecica, among other polycheate
species (EPA 2007). The UMaine diver survey documented that sites very close to shore were
dominated by sand dollars (Echinarachnius parma) and starfish (Pisaster brevispinus).
However, 400 feet offshore the habitat transitions from coarse grain shell hash to fine muds; no
species were observed other than sparse tube forming polychaetes (segmented worm) (Kennedy
2012).

Although no other conspicuous signs of macroinvertebrates were observed at the site by UMaine
during diver surveys, trawl surveys conducted by the Maine Department of Marine Resources
(DMR, the Maine-New Hampshire Inshore Trawl Surveys) indicate that the following
invertebrates are relatively common elsewhere in Penobscot Bay: blue mussel (Mytilus edulis),
sea scallop (Placopecten magelanicus), American oyster (Crassostrea virginica), Northern
quahog (Mercenaria mercenaria), softshell clam (Mya arenaria), green sea urchin
(Strongylocentrotus droebachiensis), daggerblade grass shrimp (Palaemonetes pugio), northern
shrimp (Pandalus borealis), sevenspine bay shrimp (Crangon septemspinosa), American lobster
(Homarus americanus), Jonah crab (Cancer borealis), Atlantic rock crab (C. irroratus), and
green crab (Carcinus maenas) (Sherman et al. 2010) (Sherman et al. 2010). Atlantic rock crabs,
green crabs, mussels, sea urchins, sea stars, and periwinkles (Litforina littorea) were the
dominant macroinvertebrates documented in the project vicinity during angling and dive surveys
conducted by researchers from the Gulf of Maine Research Institute (Sherwood et al. 2012).
Lobsters are present in the area, as demonstrated by the presence of lobster buoys throughout the
area offshore Castine (Kennedy 2012).

3.2.1.3 Fish

Penobscot Bay supports a diverse variety of finfish species. The Maine-New Hampshire Inshore
Trawl Survey (Sherman et al. 2010) represents the best known source for fish species
composition in the area. During a survey conducted during the time of the year that the project
would be deployed, 34 fish species were captured in the sampling region that includes Penobscot
Bay (Table 3-1) (Sherman et al. 2010). Many of the common marine species in Table 3-1 are
uncommon as far up Penobscot Bay as Castine (e.g., redfish [Sebastes fasciatus], Atlantic cod
[Gadus morhua], and haddock [Melanogrammus aeglefinus]), whereas some of the more
estuarine species may regularly enter the test site (e.g., Atlantic herring [Clupea harengus],
winter flounder [Pseudopleuronectes americanus], and windowpane flounder [Scophthalmus
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aquosus]). This was demonstrated by the Gulf of Maine Research Institute during sampling in
2010, when sampling indicated that marine fish were relatively less common at the test site than
at sites closer to the open ocean (Sherwood et al. 2012).

Table 3-1. Summary of fish species most commonly captured in the Maine-New
Hampshire Inshore Trawl Survey in or near Penobscot Bay, May 2010.

Common Name Scientific Name Number Sampled

Atlantic herring Clupea harengus 51
Alewife Alosa pseudoharengus 47
Silver hake Merluccius bilinearis 44
American plaice Hippoglossoides platessoides 38
Winter flounder Pseudopleuronectes americanus 34
Longhorn sculpin Myoxocephalus octodecemspinosus 27
Windowpane flounder Scophthalmus aquosus 25
Blueback herring Alosa aestivalis 22
Red hake Urophycis chuss 20
White hake Urophycis tenuis 18
Witch flounder Glyptocephalus cynoglossus 18
Rainbow Smelt Osmerus mordax 16
Redfish Sebastes fasciatus 13
Haddock Melanogrammus aeglefinus 12
Pollock Pollachius virens 9

American shad Alosa sapidissima 8

Atlantic cod Gadus morhua 7

Fourbeard rockling Enchelyopus cimbrius 7

Less than 10 individuals of 20 other fish species also were captured, as were 20 shrimp (Pandalus sp.), a
macroinvertebrate. Source: Sherman et al. 2010

Three fish species, all anadromous, listed under the ESA have the potential to occur in the
project area:
e Atlantic salmon (Salmo salar) Gulf of Maine Distinct Population Segment are federally
endangered;
e Shortnose sturgeon (Acipenser brevirostrum) are federally endangered; and
e Atlantic sturgeon (A4. oxyrinchus oxyrinchus) are listed as federally threatened for the Gulf
of Maine Distinct Population Segment (DPS) and federally endangered for the New York
Bight DPS?.

* NMFS (2012) estimated that 1% of Atlantic sturgeon in the Penobscot River are New York Bight origin, based on
a mixed stock analysis conducted in the Bay of Fundy, Canada that concluded that 1% of Atlantic sturgeon in the
Bay of Fundy were New York Bight origin.
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The project site is not located within designated critical habitat for the Atlantic salmon Gulf of
Maine Distinct Population Segment, and no other critical habitat designated by NMFS occurs in
Maine (letter from NMFS to DOE dated November 16, 2012). No state-listed fish species occur
in the project area.

NOAA Fisheries, U.S. Geological Survey, and UMaine have been deploying and maintaining an
array of acoustic receivers in the Penobscot River since 2005, as well as throughout the Gulf of
Maine, to gather information on a variety of tagged fish distribution and movement. There is a
detection buoy located near the test site, and it is part of an array of seven detection buoys that
extends across eastern Penobscot Bay off of Dyce Head (Zydlewski 2012). Species they
typically detect are Atlantic salmon (smolts), Atlantic sturgeon, spiny dogfish (Squalus
acanthias), striped bass (Morone saxatilis), and shortnose sturgeon (Zydlewski et al 2011).
Between 200 and 400 Atlantic salmon, 15 and 25 Atlantic sturgeon, and 25 and 40 shortnose
sturgeon were tagged each of the last three years in the Penobscot River system and available for
detection at the Dice Head array (Zydlewski 2012). This array would be in operation during the
project deployment and would allow for monitoring of the presence of tagged species.

Under the Magnuson-Stevens Fishery Conservation Act of 1998 (16 U.S.C. 1801 et seq.; MSA)
the waters of Penobscot Bay that include the project area have been designated as essential fish
habitat (EFH) for 16 federally managed fish species (Table 3-2). EFH is broadly defined as
“waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity”
(1996 Amendments (PL 104-267) to the MSA). EFH for the species listed in Table 3-2 varies by
species and life stage, and includes all portions of the water column as well as substrate types,
such as soft bottom, hard bottom, or various mixtures of hard and soft (NOAA 2012).

Table 3-2. Marine species and life stages for which Essential Fish Habitat occurs in the
portion of Penobscot Bay that includes Castine.

Species Eggs | Larvae | Juveniles | Adults

Atlantic salmon (Salmo salar) X X
Atlantic cod (Gadus morhua) X X X
pollock (Pollachius virens) X

whiting (Merluccius bilinearis) X X
red hake (Urophycis chuss) X X
white hake (Urophycis tenuis) X X
winter flounder (Pseudopleuronectes americanus) X X X X
yellowtail flounder (Limanda ferruginea) X X

windowpane flounder (Scophthalmus aquosus) X X X X
American plaice (Hippoglossoides platessoides) X X X X
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Species Eggs | Larvae | Juveniles | Adults
ocean pout (Macrozoarces americanus) X X X X
Atlantic sea scallop (Placopecten magellanicus) X X X X
Atlantic sea herring (Clupea harengus) X X X
bluefish (Pomatomus saltatrix) X X
Atlantic mackerel (Scomber scombrus) X X
bluefin tuna (Thunnus thynnus) X

Source: NOAA 2012.

In a letter to DOE dated November 16, 2012, NMFS stated that the waters in the vicinity of
Castine support populations of diadromous species including blueback herring (4losa aestivalis),
alewife (Alosa pseudoharengus), rainbow smelt (Osmerus mordax), striped bass, American eel
(Anguilla rostrata), and American shad (4losa sapidissima). NMFS noted that diadromous fish
serve as prey for a number of federally-managed species and several species are considered a
component of EFH pursuant to the MSA.

3.2.1.4 Marine Mammals

The Gulf of Maine is host to numerous marine mammals including large and small whale
species, and three species of seals. Five ESA-listed whales that have the potential to occur in the
Gulf of Maine are North Atlantic right (Eubalaena glacialis), fin (Balaenoptera physalus),
humpback (Megaptera novaeangliae), sei (B. borealis), and sperm (Physeter macrocephalus)
whales. None of these species were observed during the 17 boat-based visual surveys UMaine
conducted from March through June 2012 in the project vicinity (Kennedy 2012). Right whales
are present year-round in the Gulf of Maine, but sightings are uncommon in nearshore waters
(Letter from NMFS to DOE dated November 16, 2012). Humpback whales are typically seen in
waters off the coast, and fin, sei, and sperm whales are typically found in deeper offshore waters
and are not likely to occur in the action area (Letter from NMFS to DOE dated November 16,
2012). The project is not located within any critical habitat of whale species (Letter from NMFS
to DOE dated November 16, 2012).

During the 2012 boat-based visual surveys, UMaine observers counted 66 harbor seal (Phoca
vitulina), one grey seal (Halichoerus grypus), and 34 harbor porpoise (Phocoena phocoena).
Individuals of these three marine mammal species combined, were found at a density of 0.38
animals/km? (Kennedy 2012). In addition to these species, in a letter to DOE dated November
16, 2012, NMFS stated that minke whale (B. acutorostrata) Atlantic white-sided dolphin
(Lagernorhynchus acutus), common dolphin (Delphinus delphis), short- and long-finned pilot
whales (Globicephala macrohynchus and G. melas), and Kogia (pygmy sperm whale, Kogia
breviceps) are also found in Maine coastal waters.
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3.2.1.5 Reptiles

All sea turtles are protected under the ESA. Although sea turtle sightings are uncommon in the
Gulf of Maine, leatherback (Dermochelys coriacea), loggerhead (Caretta caretta), and Atlantic
Ridley (Kemp’s Ridley) (Lepidochelys kempi) sea turtles are known to occur there. The
leatherback and Atlantic Ridley are endangered and the loggerhead is threatened under the ESA.
The proposed project is not located within any critical habitat for marine turtles, and no turtles
were observed during the boat-based visual surveys in the Castine Test Site vicinity over 17
weeks from March through June 2012 (Kennedy 2012).

3.2.1.6 Birds

Castine lies on the west side of the Blue Hill peninsula and on the northwest bank of the
Bagaduce River, which is a 12-mile stretch of flowing tidal water that converges into Penobscot
Bay. The BioDiversity Research Institute has created a Ranking of Bird Use map that
categorizes areas from High to Low bird use. Near Castine and in the area surveyed in this
report, bird use rates as “low” (BioDiversity Research Institute, 2012).

During UMaine’s 17 boat-based surveys from March through June of 2012, a total of 1,009
birds, representing 33 identified species, were recorded, with the three most abundant species
being common eider (Somateria mollissima, 38%), herring gull (Larus argentatus, 20%), and
common loon (Gavia immer, 9%) (Kennedy 2012). A list of the most common bird species
observed is presented in Table 3-3.

Table 3-3. Most common bird species observed offshore of Castine.

Total No. of

Common name Scientific name number observations
Common eider Somateria mollissima 379 28
Herring gull Larus argentatus 206 154
Common loon Gavia immer 95 75
Black guillemot Cepphus grylle 57 48
Ring-billed gull Larus delawarensis 41 29
Double-crested
cormorant Phalacrocorax auritus 39 26
Unidentified duck
species 35 12
Red-throated loon* Gavia stellata 18 13
American crow Corvus brachyrhynchos 17 11
Turkey vulture Cathartes aura 16 3
Red-breasted merganser | Mergus serrator 13 3

*25 species other species were also observed in lesser numbers.

Conservation Concern-species. Source: Kennedy 2012.

Asterisk indicates Bird of
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There are two ESA-listed birds that have the potential to occur in the project area, federally
endangered roseate tern (Sterna dougallii) and federally threatened piping plover (Charadrius
melodus). One unidentified tern (Sterna sp.) and no piping plovers were observed during the
UMaine field surveys (Kennedy 2012).

Bird species listed under the Maine ESA are listed in Table 3-4 and also include roseate tern and
piping plover, which are both listed as state endangered. Regarding the unidentified tern that
was documented during the UMaine survey, Maine lists two additional species of terns in the
genus Sterna: least tern (S. antillarum), which is listed as state endangered and Arctic tern (S.
paradisaea), which is listed as state threatened. Two other state listed bird species were
observed during the UMaine field surveys: two razorbills (4lca torda, state threatened) and one
peregrine falcon (Falco peregrines, state endangered) were seen (Kennedy 2012).

Table 3-4. Bird species listed under the Maine Endangered Species Act.

Common name

Scientific name

Maine Endan

sered Species

American Pipit*

Anthus rubescens

Black Tern Chlidonias niger

Golden Eagle Aquila chrysaetos
Grasshopper Sparrow Ammodramus savannarum
Least Bittern Lxobrychus exilis

Least Tern Sterna antillarum

Peregrine Falcon* Falco peregrinus

Piping Plover Charadrius melodus

Roseate Tern Sterna dougallii

Sedge Wren Cistothorus platensis
Maine Threatened Species

Arctic Tern Sterna paradisaea

Atlantic Puffin Fratercula arctica

Barrow's Goldeneye

Bucephala islandica

Black-crowned Night Heron

Nycticorax nycticorax

Common Moorhen

Gallinula chloropus

Great Cormorant*

Phalacrocorax carbo

Harlequin Duck Histrionicus histrionicus
Razorbill Alca torda

Short-eared Owl* Asio flammeus

Upland Sandpiper Bartramia longicauda

Breeding population only
Source: MDIFW 2012.
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The USFWS created a list of species requiring special conservation action and awareness: the
Birds of Conservation Concern 2008 (USFWS 2008). Species of Conservation Concern counted
in the project area included 18 red-throated loons (Gavia stellata), three bald eagles (Hailaeetus
leucocephalus), one peregrine falcon (Falco peregrines), two razorbills (Alca torda), and one
unidentified tern. The most recent bald eagle nest sites close to the test site are approximately
2.5 miles south of the test site on Brooks Island (Figure 3-2).

Project Site

Map courtesy of C.Todd (Maine Department of Inland Fisheries and Wildlife). Source: Kennedy 2012.

Figure 3-2. Locations of most recent bald eagle nest sites in project vicinity (210B and
210D).

3.2.1.7 Bats

Eight species of bats occur in Maine, based upon their normal geographical range. These are the
little brown bat (Myotis lucifugus), northern long-eared bat, (M. septentrionalis), eastern small-
footed bat (M. leibii), silver-haired bat (Lasionycteris noctivagans), tri-colored bat (Perimyotis
subflavus), big brown bat (Eptesicus fuscus), eastern red bat (Lasiurus borealis), and hoary bat
(Lasiurus cinereus) (DeGraaf and Yamasaki 2001). The red bat, hoary bat, and silver-haired bat
are migratory in the region, while the other species seek hibernacula in natural and man-made
structures, including buildings, tree cavities, caves, and rock crevasses (UMaine 2011). None of
these species is listed under the ESA.
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Bats become active in early spring after emerging from hibernation. To understand the
composition of the bat assemblage during the later period of the deployment, surveys were
conducted from the tower of the Dyce Head Lighthouse in Castine, the nearest feasible
monitoring location to the site at which the test turbine is to be deployed. An acoustic detector
was deployed on the tower of the Dyce Head Lighthouse on May 22, 2012, and operated nightly
through July 10, 2012. A total of 797 bat call sequences were recorded during this period.
Between 0 and 107 call sequences were recorded per night, with an overall activity level of 15.9
call sequences per detector-night. Bats were detected during 42 out of 50 surveyed nights (84
percent). Of the 797 recorded call sequences, 422 (53 percent) were identified to species or
guild. Call fragments that were too short to be identified were classified as either high frequency
or low frequency “unknown” (Stantec 2012). Results by species are as follows:

e 235 calls - big brown bat/silver-haired bat guild, including the big brown bat and silver-
haired bat;

e 153 calls - Myotis genus;

e 19 calls - eastern red bats;

e 15 calls - hoary bats;

e 228 calls — high frequency unknown (likely includes eastern red bats, tri-colored bats,
and Myotis species); and

e 147 call — low frequency unknown (likely includes big brown, silver-haired, and hoary
bats) (Stantec 2012).

3.2.1.8 Terrestrial Biological Resources

The terrestrial portion of the project area from the tidal habitat to the point of electrical
interconnection is typical temperate coastal scrub habitat dominated by coniferous trees and
shrubs. Above the intertidal zone, the terrestrial habitat rises steeply, transitioning to a
combination of trees (i.e., firs, spruces, larch, juniper, and birch were all noted at the site) and
shrubs (primarily Rosa rugosa, staghorn sumac [Rhus hirta], and similar undergrowth common
to coastal temperate Maine) (Figure 3-1). There are no hardwoods in the area, and it is therefore
likely that this area is a transitional forest, not a mature forest. The cable would be laid along the
ground for 300 feet and cross one residential property, for which landowner permission has been
granted and an agreement is in place.

Common terrestrial fauna that could be expected to occur in the project area includes white tail
deer (Odocoileus virginianus), raccoon (Procyon lotor), red squirrel (Tamiasciurus hudsonicus),
striped skunk (Mephitis mephitis), long-tail weasel (Mustela frenata), bats (see Section 3.2.1.7),
eastern garter snake (Thamnophis sirtalis), black capped chickadee (Poecile atricapillus),
American crow (Corvus brachyrhynchos), and blue jay (Cyanocitta cristata).
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3.2.2 ENVIRONMENTAL IMPACTS RELATED TO BIOLOGICAL RESOURCES

The marine components of the project may have the following potential effects on biological
resources:

e Alteration of habitat;
o direct effects on marine life from deployment on and removal from the seabed of
the anchors and subsea cable and
o changes to the marine community composition at the deployment site (e.g., use
patterns, attraction, aversion);
e Above-water collision of birds and bats; and
e Underwater collision and entanglement — marine mammals.

In this section these potential effects on marine life, as well as potential effects on terrestrial
biological resources, are evaluated as follows:

e Invertebrates
e Fish
e Marine Mammals

e Reptiles
e Birds
e Bats

e Terrestrial Biological Resources
e Threatened and Endangered Species.

The potential effects of noise are discussed in Section 3.3.
3.2.2.1 Invertebrates

Some benthos would be disturbed during the deployment of the four anchors and the subsea
cable on the seabed, and during their removal from the seabed. Specifically, the placement of
anchors and the cable could cover or injure slow-moving or immobile benthic organisms, such as
bivalves, sand dollars, and worms directly beneath the anchors and cable. Removal of the
anchors and cable could also potentially harm slow-moving or immobile benthic organisms.
UMaine plans to use drag embedment anchors because this anchor type minimizes impacts to the
seafloor compared to other anchor designs, works with the bottom conditions at the proposed
site, and is easily removed at project completion. During installation, drag embedment anchors
would be pulled about 50 feet in order to set them with 10 feet of penetration. It is anticipated
that half of this distance would be within the substrate below the seabed surface. This would
cause disruption to the seabed, potentially killing slow-moving or immobile benthic organisms,
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though any effect would be very minor considering the scale of and effect of commercial fishing
bottom dragging operations. The actual footprint of project components resting on the seabed
would consist of the four anchors (combined footprint of 64 ft* at most) and the subsea cable and
strip weights (combined footprint of about 357 ft*). In the event that gravity anchors are used
instead of drag embedment anchors, each anchor would have a footprint of 100 ft* for a
combined footprint of 400 ft. Mobile invertebrates would likely move away from the
immediate vicinity of the project during deployment and removal activities. The area of the
seabed that would be disturbed or covered by the anchors or subsea cable would be small for this
1/8-scale test turbine, and because the turbine would be deployed less than four months, any
effects would be temporary.

3.2.2.2 Fish

Fish would likely move away from the immediate vicinity of the project during deployment and
removal activities. It is anticipated that due to the small scale of the project and the short
duration of deployment and removal activities there would be minimal disturbance to fish caused
by deployment and removal of project components.

The presence of floating turbine platforms in the water column may result in altered use of the
area by fish and a resulting change in the marine community composition in the following ways:

e Artificial reef effect’ - The anchors, mooring lines, below-water portions of the turbine
platform, and subsea cable could provide habitat for biofouling organisms and structure-
oriented fish.

e Fish aggregation device (FAD) effect — Fish are also known to aggregate around floating
objects (Nelson 2003), which is often called a FAD effect.

e Avoidance of the project area by resident and migratory species — For commercial-scale
offshore wind projects, concerns have been raised that resident or migratory species
might avoid wind farms.

These potential effects were discussed in detail in DOE’s EA for the Monhegan Project (DOE
2011). The degree to which the project would affect use of the area by marine life would be
minimized, and would not affect populations of species that use the area, because of:

e The small spatial scale of the project (revised to be even smaller — only one 1/8-scale
platform, associated moorings, and a subsea cable deployed on the surface of the seabed);
e The deployment of the project in an existing subsea cable ROW;

? An artificial reef is a human-made underwater structure, typically built for the purpose of promoting marine life in
areas of generally featureless bottom.
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e The short duration of installation activities - the short period of time required for
deployment and removal minimizes the potential avoidance of the area of marine species;
and

e The short duration of the project - biofouling organisms would have only four months to
grow before the platform would be removed, which minimizes the artificial reef effect of
the platform.

As discussed in Section 3.2.1, there are a number of federally managed fish species with EFH in
waters off of Castine (Table 3-2). Habitat types that represent EFH include all portions of the
water column or substrate types, such as soft bottom, hard bottom, and various mixtures of hard
and soft (NOAA 2012). The footprint of the anchors and cable might slightly decrease available
bottom foraging habitat and areas considered to be EFH. However, the maximum area covered
by the anchors (combined area of about 64 ft* for drag embedment anchors, 400 ft* if gravity
anchors are used) and the 2)5-inch subsea cable and associated strip weights (footprint of about
357 ft*) would be very small and the type of habitat to be disturbed is very prevalent along the
Maine coast. Placement of anchors and the subsea cable in areas of soft bottom substrate would
likely result in a temporary and localized increase in turbidity during deployment and removal;
with only four anchors to be deployed, this effect would be small scale and short term. As
discussed above, mobile species such as fish, would likely avoid the immediate deployment area
during project installation activities. Project deployment activities for the marine components of
the project are expected to total five days (two days to deploy the four anchors, one day to
deploy the floating turbine platform, and two days to deploy the subsea cable). Project removal
activities would take a similar amount of time. Therefore, any shift in habitat use by marine or
diadromous species during installation or removal activities would be small scale and temporary.

3.2.2.3 Marine Mammals

During surveys in the project vicinity, 66 harbor seals, one gray seal, and 34 harbor porpoise
were observed. No large whales were observed (Kennedy 2012). Harbor seals, gray seals, and
harbor porpoise would likely avoid the immediate vicinity of the project during deployment and
removal activities. A slight increase in vessel traffic associated with the project installation and
maintenance would be negligible for this small scale and temporary project. While the potential
for a vessel and marine mammal interaction is unlikely, NMFS marine mammal avoidance
procedures, in compliance with the Marine Mammal Protection Act, would be implemented in
the event that a marine mammal is encountered by a service vessel. The small scale of the
project and the short duration of deployment and removal activities are expected to minimize any
disturbance to marine mammals caused by deployment and removal of the project.

The presence of floating turbine platforms in the water column and floating above the water may
result in temporary altered use by marine life. For example, seals are known to haul out on
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nearly any accessible floating platform. UMaine is implementing design measures to prevent
seal haul out (the platform deck will be raised several feet above the water level). As discussed
in the previous section, because of the small size and temporary nature of the project, it is not
expected that it would change the habitat or the marine community in the deployment area in
other ways (e.g. artificial reef effect, FAD effect, avoidance of the project area by resident and
migratory species).

The remainder of this section evaluates the potential that marine mammals may become
entangled, or collide, with the project mooring lines. Marine mammals in the Gulf of Maine are
exposed to a variety of anthropogenic structures in the water column, including moored
navigation aids and oceanographic buoys, anchored and moving ships, and lobster buoys.
Moored vessels are common in harbors, such as Castine Harbor, and other locations along the
Maine coast. During the UMaine biological surveys, researchers documented densities of lobster
buoys as high as 9.9 buoys/km” in the project vicinity (Kennedy 2012).

Marine mammals have evolved to avoid colliding with natural features as well as to avoid
predators. For example, many toothed whales have a well-developed ability to echolocate and
avoid structures in the water (Akamatsu et al. 2005). In a study of finless porpoise
(Neophocaena phocaenoides), Akamatsu et al. (2005) found that this species inspected ahead a
distance of up to 250 feet and swam less than 65 feet without using sonar. Researchers
concluded that the distance inspected was sufficient to provide awareness of any risk ahead
(Akamatsu et al. 2005). Seals have well-adapted underwater vision (Schusterman and Balliet
1970) and use their vibrissae to detect changes in pressure or vibrations in the water (Dehnhardt
et al. 2001; Mills and Renouf 1986). Because of the acute sensory capabilities of toothed whales
(echolocation) and the small size and maneuverability of seals, it is expected that the marine
mammal species that occur in the project area would be able to detect and avoid underwater
moorings.

There is generally more uncertainty regarding the ability of baleen whales, which do not use
sonar, to avoid mooring lines. However, whale collisions with moored ships and buoys are
uncommon. Also, large whales are not expected to occur in the project area, which is located in
upper Penobscot Bay relatively close to shore.

In addition, the mass/buoyancy of the platform and mass of the anchors is expected to create
substantial tension in the mooring lines. These factors would prevent the formation of loops
around a passing whale. The potential for heavy mooring gear combined with relatively taut
mooring lines to entangle whales has been shown to be negligible (Wursig and Gaily 2002).

In the event that the turbine is removed from the moorings for some reason (e.g., severe
weather), the synthetic/wire rope or chain mooring lines would be connected to a light mooring
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rope and dropped to the bottom of the seafloor. The mooring rope would be connected to a
floating mooring ball so that the steel portions of the mooring line can be later retrieved and re-
connected to the platform. With the synthetic/wire rope or chain on the seafloor, the mooring
lines would not be an entanglement hazard. The light mooring ropes would be similar to lobster
pot lines which are very common in the area and along the Maine coast.

In addition, it is unlikely that large whales would encounter the project because of the small size
of the project relative to surrounding open ocean area of Penobscot Bay, the fact that the
platform would be temporarily deployed for up to only four months, and that large whale
presence at the project area is unlikely.

3.2.2.4 Reptiles

Potential effects to the three sea turtle species that may occur off of Maine, which are listed
under the ESA, are discussed in Section 3.2.2.8.

3.2.2.5 Birds

The presence of a turbine platform floating above the water may result in temporary altered use
of the area for seabirds by providing a place to roost. UMaine would implement measures to
minimize bird attraction and roosting. For example, the turbine would not have external ladders
or other structures that would allow birds to perch near the turbine blades.

The operation of the proposed project would introduce static and moving above-water
components at the site, potentially within the flyway of birds. During project operation,
migrating and foraging birds could be at risk of colliding with the turbine. As described below,
the probability of birds being killed or injured by the 1/8-scale turbine is low.

While varying with location, the national average of collision-related mortality for birds at land-
based commercial wind farms is less than three birds per commercial-scale turbine (i.e., larger
than about 1 megawatt) per year (Erickson et al. 2001). The Castine turbine would be lit at night
with a flashing sequence for the purposes of navigational safety. Some bird species such as
petrels and migrating songbirds can be attracted to light during nighttime and diurnal conditions
with poor visibility (UMaine 2011), which could put such species at a higher risk of collision
with the turbine.

The proposed turbine would have a rotor sweep zone ranging from approximately 25 feet to 57
feet above the water surface (actual rotor diameter of 31.5 feet). Of the 456 flying birds
observed during the 17 surveys UMaine conducted between March through the end of June
2012, the majority flew at or under 16.4 feet (5 meters) and 40% flew at 3.2 feet (1 meter) high.
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Approximately 19% flew between heights of the rotor sweep zone (Figure 3-3). Herring gulls,
ring-billed gulls (Larus delawarensis), and common loons were the most common species to be
flying in the height range of the rotor (Kennedy 2012).
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The yellow star represents a total of 183 birds at one meter high. The red box shows the approximate height range
of the turbine rotor. Source: Kennedy 2012.

Figure 3-3. Flight heights for bird species observed during UMaine 2012 visual surveys.

Some birds might collide with the turbine and be killed or injured during the four-month
deployment. However, the rotor swept area would be 779 feet’, which is much smaller than the
1/3 scale turbines evaluated at the Monhegan site, which had a rotor swept area of 6,165 feet?,
almost 8 times larger. The relatively small rotor diameter of the Castine 1/8-scale turbine, and
the temporary nature of the deployment, would minimize collision risk for birds. During the
period of deployment, boat based visual surveys of birds would be performed on site weekly and
a web camera would be deployed on the unit to monitor bird strikes. Visual observation methods
will replicate the pre-deployment monitoring.

3.2.2.6 Bats

As with birds, the operation of the proposed project would introduce static and moving above-
water components at the site, potentially within the flyway of bats. During project operation,
bats could be at risk of colliding with the turbine. As described below, the probability of bats
being killed or injured by the 1/8-scale turbine is low.
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Bat fatalities at wind energy facilities appear to be highest along forested ridgetops in the eastern
U.S. and lowest in relatively open landscapes in the midwestern and western states (Kunz et al.
2007). A consistent theme in most of the mortality monitoring studies conducted at utility-scale
wind farms has been the predominance of migratory, tree-roosting species among the fatalities.
Of them, nearly 75 percent were tree-roosting, eastern red bats, hoary bats, and tree cavity-
dwelling silver-haired bats (Kunz et al. 2007).

The results of the bat surveys conducted during the summer of 2012, demonstrated that bats are
present at the Dyce Head Lighthouse, and it is expected that these bats may occasionally fly over
the water or cross the mouth of the Penobscot River to forage at nearby islands or to access land
on the opposite side of the bay (Stantec 2012). The surveys could not identify the height at
which the bats were flying (Stantec 2012), and it is expected that bats thus flying over the water
could be exposed to the turbine.

Some bats might collide with the turbine and be killed or injured during the four-month
deployment. However, the relatively small rotor diameter of the Castine 1/8-scale turbine, and
the temporary nature of the deployment, would minimize collision risk for bats. In addition,
because the proposed project is not located near a forested ridgeline and is instead located about
500 to 1,000 feet from the shore in open water, the probability of bat fatalities at the test site is
very low.

3.2.2.7 Terrestrial Biological Resources

For the terrestrial portion of the project, the cable, contained in a conduit, would be laid on and
anchored to the ground for up 300 feet from the high tide line to the interconnect point. Some
trimming of vegetation might be needed along the centerline of the conduit path, but no trimming
would occur beyond three feet of that path. Deployment of the terrestrial portion of the project is
expected to take two weeks. Following the approximately four-month (or less) deployment of
the floating turbine platform, the cable would be removed. Because of the very small footprint
of the shore component of the project, the design of the project so as to minimize terrestrial
disturbance, and the short duration and subsequent removal of the project, the project effects to
the terrestrial environment would be minimal and temporary.

3.2.2.8 Threatened and Endangered Species

For the larger floating wind turbine platforms proposed for deployment at the Monhegan test site
and evaluated in the September 2011 DOE EA, NMFS in a letter dated February 22, 2011,
concurred with DOE that the project may affect, but would not likely adversely affect ESA-listed
fish, marine mammals, and sea turtles or EFH under the Magnuson-Stevens Fishery
Conservation and Management Act. NMFS also concurred that impacts to protected marine
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mammals are unlikely to occur. In a letter dated August 18, 2011, USFWS concurred with DOE
that the project effects are likely to be insignificant and discountable and would not likely
adversely affect the ESA-listed roseate tern and piping plover (DOE 2011). As described below,
the effects of temporarily deploying a single 1/8-scale platform and turbine at the Castine site
would have similar or less effects than those identified for testing at the Monhegan site.

Three ESA-listed fish species, Atlantic salmon, shortnose sturgeon, and Atlantic sturgeon, have
the potential to occur in the project area. All three species were detected at the Dice Head
acoustic detection array during monitoring from 2009 to 2011. Movements through the array
were seasonal with Atlantic salmon movements focused in May, Atlantic sturgeon movements
throughout the year but focused in May and October, and shortnose sturgeon movements
occurring from May to July (Zydlewski 2012). These three species use the project area as a
migration corridor. This part of Penobscot Bay is very expansive and quite deep, and the project
would not obstruct these species as they swim into and out of the Penobscot River and estuary.
The small size of this research project relative to the surrounding marine habitat, the short nature
of the deployment, the limited time these migratory fishes would be in the project site, and the
overall lack of potential mechanism for effect to fish, all minimize the risk of effect to these three
species.

Five ESA-listed whales that have the potential to occur in waters offshore of Maine are North
Atlantic right, fin, humpback, sei, and sperm whales. None of these species were observed
during the 17 boat-based visual surveys (Kennedy 2012), nor are they expected to occur near
shore in the upper Penobscot Bay where the project is located. The likelihood of exposure of
ESA-listed whales to the proposed project is extremely small, given that ESA-listed whales are
uncommon in the project area, the small size of the project relative to the surrounding Penobscot
Bay, and the fact that the platform would be temporarily deployed for up to only four months. In
addition, the mass/buoyancy of the platform and mass of the anchors is expected to create
substantial tension in the mooring lines, which would prevent the formation of loops around a
passing animal. In the event that the turbine is removed from the moorings for some reason (e.g.,
severe weather), the synthetic/wire rope or chain mooring lines would be connected to a light
mooring rope and dropped to the bottom of the seafloor. The mooring rope would be connected
to a floating mooring ball so that the steel portions of the mooring line can be later retrieved and
re-connected to the platform. With the synthetic/wire rope or chain on the seafloor, the mooring
lines would not be an entanglement hazard. The light mooring ropes would be similar to lobster
pot lines which are very common in the area and along the Maine coast.

There are three ESA-listed sea turtles with the potential to occur in the Gulf of Maine: Atlantic
Ridley, loggerhead, and leatherback sea turtles. Sea turtle sightings in the Gulf of Maine are
rare, and these species are very unlikely to occur near shore in upper Penobscot Bay where the
project is located. The likelihood of exposure of sea turtles to the proposed project is extremely
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small given that sea turtles are uncommon in the project area, the small size of the project
relative to the surrounding Penobscot Bay, and the fact that the platform would be temporarily
deployed for up to only four months. Also, the substantial tension in the mooring lines would
prevent the formation of loops that could entangle a passing animal. No other potential effects
on sea turtles are anticipated.

There are two ESA-listed birds and a number of state-listed birds that have the potential to occur
in the project area. Of these, only one unidentified tern (Sterna sp.), two razorbills, and one
peregrine falcon were observed during the UMaine field surveys (Kennedy 2012)*. Because the
proposed project would be small scale and have a short operational duration, there is a minimal
likelihood that listed species would be harmed by the turbine rotor.

3.2.3 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, DOE would not fund the proposed project, installation and
operation of the 1/8-scale floating wind turbine would not occur, and there would be no impacts
to biological resources. Baseline conditions, as described in Section 3.2.1, would remain
unchanged.

3.3 Noise and Vibration

3.3.1 AFFECTED ENVIRONMENT

Existing noise levels in the project area are expected to be typical of a near-shore/estuarine
setting having relatively high boat traffic because of its proximity to Castine Harbor. In the
marine/estuarine environment, a variety of natural and anthropogenic sources create ambient
noise, both intermittent and continuous. Sources of ambient noise include waves, wind, bubbles
and spray, marine life, seismic events, commercial and recreational vessel traffic, and thermal
noise from random agitation of water molecules (Bradley and Stern 2008; Richardson et al.
1995). Ambient noise pressure spectral densities can range from about 35 to 80 decibels
(referenced to one micropascal squared per hertz [re 1 pPa*/Hz]) for usual marine traffic (10 to
1,000 hertz), and 20 to 80 decibels (re 1 pPa’/Hz) for breaking waves and associated spray and
bubbles (100 to 25,000 hertz; Richardson et al. 1995).

During the boat-based visual survey at the Castine project site, observation of boat traffic
occurred during 17 surveys from April to June 2012. A total of 13 boats were observed while

* Roseate tern is federally and state endangered, least tern is state endangered, and Arctic tern is state threatened.
Razorbill is state threatened and peregrine falcon is state endangered.

DOE/EA-1792S 38 March 2013



57

Affected Environment and Environmental Impacts

surveys were performed. Six of the boats were various types of sailing vessels, four were
assorted private motorized boats, and the remaining three were fishing vessels for lobster or fish.

The Port of Searsport is located northwest, across Penobscot Bay from Castine, and the
Penobscot River ports of Bucksport and Bangor are located north of Castine, up the Penobscot
River. NOAA navigation charts identify two Recommended Vessel Routes that run the length of
Penobscot Bay, and the edge of the nearest route is located approximately 3,000 feet west of the
proposed deployment location.

In the open ocean setting, the primary noise sources tend to be commercial shipping and wind
and wave action on the sea surface (Richardson et al. 1995). Noise sources are expected to be
similar at the project site, though upper Penobscot Bay, being more sheltered than the open
ocean, would not have as much wind and wave action compared to the open ocean.
Anthropogenic sources of noise in the project area would include fishing and recreational boats
originating from Castine Harbor and elsewhere, as well as periodic traffic of larger ships and
barges associated with the ports to the north of Castine.

3.3.2 ENVIRONMENTAL IMPACTS RELATED TO NOISE AND VIBRATION

The installation, operation, and removal of the floating wind turbine and subsea cable would
result in a temporary increase in underwater noise created from service vessels and equipment,
similar to vessels commonly used throughout the coast, and may temporarily cause marine life to
avoid the project area. The Renewegy 20 kW turbine creates noise levels of about 50 dB at 120
feet (Renewegy 2012). For comparison, a 2-person conversation is about 47 dB (Bradley and
Stearn 2008). At 500 to 1,000 feet, noise from operation of the wind turbine would decrease to a
level that would likely not be detectable or would be barely audible to people on shore, close to
the project (i.e. Dyce Head). In addition, during windy periods, turbine noise would be
dampened by ambient noise (e.g., wind and waves) and during calm periods, the turbine would
spin less or not all, resulting in less or no noise.

The predominant source of noise during project installation, maintenance, and removal would be
the service vessels’ propellers (MMS 2007). As discussed in Section 2.2.7, the pilot prototype
unit and its anchorages would be installed using Maine Maritime Academy’s unlimited tugboat
The Pentagoet, or a similar vessel. The Pentagoet is 70 feet long and is powered by a 1,200 HP
design engine. It is expected that the peak underwater sound intensity, generated by a tug fully
underway, would be no greater than 130 to 160 decibels (re 1 pPa) over a frequency range of 20
hertz to 10 kilohertz (Richardson et al. 1995). The tug or smaller research vessels should be
fully underway only when traveling to and from the test site. It is expected that most of the time
during project activities the sound intensity would be much lower.
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During project installation, maintenance, and removal, it is expected that the above-water sounds
from the support vessels and equipment would not be transmitted into the water at a higher level
than natural environmental noise from wind and wave action. The Federal Regulatory
Commission, in its environmental assessment for the Makah Bay Wave Energy Project in
Washington, concluded that above-water sounds from support vessels and equipment would be
largely damped by ambient ocean noise on all but the calmest of days (FERC 2007).

UMaine expects installation of the marine components of the project would take a total of about
five days (two days to deploy the four anchors, one day to deploy the turbine platform, and two
days to install the subsea cable). Project removal activities would take a similar amount of time.
Underwater noise associated with the installation, maintenance, and removal activities might
cause some fish, marine mammals, birds, and other marine life to avoid the project area;
however, this would be short term, with behavior returning to normal after the service vessels
leave the site.

Noise created during project operation would be from the mechanical motion of the internal
turbine components as well as the aerodynamic interaction of the rotor blades with the
surrounding air. Sound levels underwater resulting from turbine noise transferred through the
sea surface are expected to be substantially lower than the sound source levels, due to the
reflective nature of the sea surface (Jones et al. 2010). Acoustic emissions underwater, due to
vibrations of the turbine and platform structure, are expected to be low frequency and low
amplitude, and are strongly dependent on turbine and platform configuration and dynamic loads
(Jones et al. 2010). Because of the low level of noise created by a Renewegy 20 kW turbine, the
temporary nature of the deployment, and because only a small amount of sound can transfer
through the sea surface from above, underwater noise levels resulting from turbine operation are
expected to be very low.

Threatened and Endangered Species

Noise associated with project installation, maintenance, and removal activities might cause
threatened and endangered fish, whales, birds, and sea turtles to avoid project service vessels, as
they might avoid any vessels commonly used along the coast. Any avoidance of service vessels
associated with the temporary project would be infrequent and short term with behavior
returning to normal after the service vessels leave the site. Effects of project noise would be
minimized because of the small scale and temporary nature of the turbine, the low likelihood that
listed species would be exposed to the project, the low level of turbine noise to begin with, and
because only a small amount of sound is expected to result from transfer of above-water sound
through the sea surface.
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3.3.3 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, DOE would not fund the proposed project, installation and
operation of the 1/8-scale floating wind turbine would not occur, and there would be no change
in noise conditions in the project area. Baseline conditions, as described in Section 3.2.1, would
remain the same.

3.4 Ocean and Land Use

3.4.1 AFFECTED ENVIRONMENT

3.4.1.1 Commercial Fishing

Commercial fisheries play an important role in Maine’s economy. Commercial fish and shellfish
species of value include American lobster, Atlantic herring, Atlantic salmon (aquaculture), and
soft shell clam. In 2011, Maine’s commercial fishing industry landed approximately 50 million
pounds of fish in Hancock County and approximately 2.5 million pounds of fish in Waldo
County, which includes the east and west sides of Penobscot Bay, respectively (DMR 2012b).

Currently, the largest commercial fishery in Penobscot Bay, and Maine in general, is for
American lobster. Statewide, lobster accounts for 36% of the live catch by weight and 77% by
commercial value as of 2011 (DMR 2012b). UMaine’s surveys demonstrated that the area
around Castine, including the project area, is targeted by lobster fishermen (Kennedy 2012).

Small pelagic fish are caught using both mid-water trawls and weirs and include such species as
herring, menhaden, and sand eels. Of these, Atlantic herring is Maine’s most valuable pelagic
fishery, with nearly 29,000 tons landed in 2009. While the last cannery in the region closed in
April 2010, Atlantic herring remains a critical industry and is the primary bait used by the lobster
fishery (UMaine 2011). Herring landings statewide over the last decade ranged from 28,898 to
57,912 tons and were valued from $4.6 to $10.7 million. The NOAA Estuarine Living Marine
Resources Program compiled information on the distribution and abundance of all life stages of
Atlantic herring in estuaries in New England (Jury et al. 1994). Compared to Mid-Atlantic
estuaries, adults and juveniles were ‘highly abundant’ in the northernmost estuaries
(Passamaquoddy Bay through Penobscot Bay). Larvae were ‘highly abundant’ from
Englishman-Machias Bays through the Sheepscot River (Jury et al. 1994), an area which
includes Penobscot Bay.

The groundfish fishery, or “Northeast multispecies fishery” is managed by the New England
Fishery Management Council and NMFS, is primarily an offshore industry (UMaine 2011), and
is not applicable to upper Penobscot Bay. With the exception of Atlantic herring, commercial
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landings in Maine of species represented commonly in the Maine-New Hampshire Trawl
Surveys in the region that includes Penobscot Bay, are mostly very low compared to historical
records in the Gulf of Maine and many have trended downward over the decade of the 2000s
(DMR 2010).

3.4.1.2 Recreation

Within Hancock County, which includes the east side of Penobscot Bay, there are six for-hire
boats, and within Waldo County, which includes the west side of Penobscot Bay, there are two
for-hire boats (DMR 2012a). A number of recreational boating opportunities are available in
Castine, including kayaking, boat tours, and sailing (e.g., Castine Yacht Club)(Town of Castine
2012b). The Maine Windjammer Association represents a fleet of 13 traditional Maine tall
ships, ranging in size from 46 to 132 feet that offer windjammer cruises out of Rockland,
Rockport, and Camden, all located on the west side of lower Penobscot Bay (Maine
Windjammer Association 2012). Each summer, lobster boat races are held at Rockland.
Additionally, the Gulf of Maine Ocean Racing Association promotes yacht racing in the ocean
waters in the Gulf of Maine, including Penobscot Bay (Gulf of Maine Ocean Racing Association
2012). Maine Maritime Academy (2012) also offers a variety of sailing and boating
opportunities to its students.

Maine coastal towns are valued for their unique aesthetic character and nautical history. Visitors
from around the nation and from other parts of Maine are drawn to the Blue Hill peninsula,
which includes Castine, by the scenic natural beauty and historical resource, such as Dyce Head
Lighthouse, established in 1828. The grounds are open to the public daily until sunset.

3.4.1.3 Navigation

There are three major ports in Maine: Portland, Searsport, and Eastport. Of these, Castine is
closest to Searsport (approximately 6.5 miles to the northwest of the test site). Currently,
Maine’s three cargo ports handle over 1.5 million tons of dry cargo collectively and roughly 125
million barrels of petroleum products have been handled by Portland and Searsport. In 2007, 33
percent of dry cargo was handled in the Penobscot ports (Searsport, Bucksport, and Bangor)
(Maine Dept. of Transportation 2012a). In addition to large-scale commercial shipping, many of
Maine’s harbors have short-distance freight activity to transport goods and services. Figure 3-4
shows the location of major shipping lanes (Recommended Vessel Routes) in Penobscot Bay.

There are two ferry routes in Penobscot Bay: Lincolnville to Ilsesboro and Rockland to
Vinalhaven/North Haven (Maine Dept. of Transportation 2012b). These ferry routes are
approximately nine and 18 miles, respectively, southwest of the test site.
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Source: http://www.charts.noaa.gov/OnLineViewer/13302.shtml

Figure 3-4. NOAA chart (13302) showing Recommended Vessel Routes (green shade) in
upper Penobscot Bay.

3.4.1.4 Land Use

As previously mentioned, the terrestrial portion of the project would occur on Dyce Head, north
of the light house, in an area dominated by spruce forest and scrub/shrub undergrowth. There are
no wetlands. The cable would be laid along the ground across about 300 feet and cross one
residential property, from which landowner permission has been granted. The cable would
connect to a CMP pole next to the property’s driveway.

3.4.2 ENVIRONMENTAL IMPACTS RELATED TO OCEAN AND LAND USE

This section evaluates the potential project effects to the following:

e Ocean use
o Commercial fishing,
o Recreation, and
o Navigation

e Land Use
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3.4.2.1 Commercial Fishing

When deployed, a navigation safety zone would be established extending around the turbine
platform to a distance of approximately 100 feet beyond the anchors. The moorings have a
radius of 600 feet, so the navigation safety zone would have a radius of 700 feet, centered on the
turbine. This corresponds to an area of approximately 35 acres in which commercial fishing and
other public access would be prohibited for the period during which the project is deployed. A
navigation safety zone would also extend along the cable. Access would be permitted over the
cable safety zone, but anchoring and deploying lobster traps would be prohibited. The
development of the Navigational Safety Plan is discussed further in Section 3.4.2.3.

As mentioned, lobstering is prevalent in Penobscot Bay and the project area, as it is along the
entire Maine coast. During deployment and removal operations, notice would be given to the
Maine Marine Patrol and the USCG to alert fishermen about towing operations and to advise for
the removal of gear from the planned tow route.

With the exception of the exclusion zone around the floating platform, lobstering and
commercial fishing are expected to otherwise continue in this area. Given the relatively small
size of the area covered by the navigation safety zone and the short duration during which the
zone would be in effect, the project is anticipated to only minimally reduce or limit lobstering or
commercial fishing activities.

3.4.2.2 Recreation

Recreational fishermen are expected to continue fishing activities in the greater Castine/eastern
Penobscot Bay area with the only change being that they would not be able to enter the 35-acre
turbine exclusion area or anchor along the cable route. Any boat that is approaching the turbine
platform would have to alter their course by a maximum of 700 feet, and the test site is not
expected to affect recreational boaters or cruising vessels approaching or leaving Castine Harbor
or navigating through Penobscot Bay. The relatively small area of the navigation safety zone in
comparison to the rest of Penobscot Bay and the short duration of the turbine deployment would
unlikely reduce the recreational fishing, recreational boating and cruising, and other recreation
activity that occurs in the area.

3.4.2.3 Navigation

The nearest ports to the project are Searsport, located northwest across Penobscot Bay from
Castine, and the Penobscot River ports of Bucksport and Bangor. There are two Recommended
Vessel Routes that run the length of Penobscot Bay and the edge of the nearest route is located
approximately 3,000 feet west of the proposed deployment location.
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Staff of Maine Maritime Academy, which is a partner with UMaine for this project, have
developed a navigation safety plan for the project with the USCG Waterways Management
division in Boston. In order to prevent vessels from getting hung up on project moorings, a
“Navigation Safety Zone” would be established along the cable and within a 700-foot radius
around the floating turbine platform. This designation would prohibit all mariners from entering
the turbine platform zone, or anchoring along the cable route, for up to four months during which
the turbine is deployed. This zone around the turbine would prevent vessels from dragging,
anchoring, or fishing within the radius of the anchors and mooring lines.

The turbine would have two lights on the tower, at a height of 20 feet above the water, one on
each side of the tower structure. Each light would be a 360°, white flashing light, flashing two
short followed by one long flash every four seconds (Morse letter “U”), and visible for at least
six miles. The turbine also would have a red Federal Aviation Administration light.

The turbine tower would be clearly labeled (e.g., DCW-1). The label would be large enough and
high enough to be readily identifiable to a small vessel nearby. The label would be painted in a
contrasting color, retro-reflective material, of a letter size not less than three feet high. The
USCG would produce a Local Notice To Mariners warning mariners of the location of the
project.

The Navigation Safety Plan, as summarized above, and the small and temporary nature of the
project, minimizes the chance of boat collisions with the project.

3.4.2.4 Land Use

For the terrestrial portion of the project, the cable, contained in a conduit, would be laid on and
anchored to the ground for up to 300 feet from the high tide line to the interconnect point.
Following the approximately four-month project deployment, the cable would be removed.

The cable would cross one private residential property, from which landowner permission has
been granted. It would not cross any other properties, and there are no other land use types in the
proposed cable pathway. The terrestrial habitat consists of a combination of trees and shrubs.
The footprint of the shore component of the project would be small, the cable and other
components would be designed and located to minimize terrestrial disturbance (i.e., laying the
cable in a conduit on the ground, and not burying it or suspending it from poles), and those
components would be deployed for a short duration and removed at the end of the project.
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3.43 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, DOE would not fund the proposed project, installation and
operation of the 1/8-scale floating wind turbines would not occur, and there would be no
potential impacts to commercial fishing, navigation, and recreation in the project area. Baseline
conditions, as described in Section 3.6.1, would remain unchanged.

3.5 Cultural Resources

3.5.1 AFFECTED ENVIRONMENT

More than 100 historic markers occur in Castine (Town of Castine 2012a), a town characterized
by its 18th century Greek revival and federal architecture (National Historic Register 2012).
The National Historic Register (2012) lists three historic or archeological districts and four
historic properties in Castine:

e (Castine Historic District (Figure 3-5, encompasses all of the below sites except for Off-
the-Neck Historic District),

e Pentagoet Archeological District,

e Off-the-Neck Historic District,

e Fort George,

e Bowdoin (schooner),

e (Cate House, and

e John Perkins House.

The Castine Historic District (Figure 3-5) was added to the National Register of Historic Places
in 1973. The Pentagoet Archeological District is the site of a trading post built by the French
during the 17th century located on the shore of Castine Harbor (National Historic Landmarks
Program 2012). The Off-the Neck Historic District is located north of the Castine peninsula,
facing the Bagaduce River, and contains a number of dwellings, many in the Federal style of
architecture (Downeast and Acadia 2012). Fort George is an earthworks fort built by the British
in 1779 during the American Revolutionary War. It has been partially restored as a state
memorial. The Bowdoin is a historic ship built in 1921 for Arctic exploration and owned by
Maine Maritime Academy. Cate House and Perkins House both located in the Village of
Castine, are historic colonial residences (National Historic Register 2012). Also, Dyce Head
Lighthouse is listed in the inventory of historic light stations and is included in the Castine
Historical District. These sites are evaluated in the following environmental impacts section to
determine whether they are in the Area of Potential Effects.
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Shipwrecks represent an important component of the nautical history of Maine. Perhaps the
most well-known shipwrecks in Penobscot Bay were associated with the Penobscot Expedition,
an American Revolutionary era expedition to prevent the construction of Fort George. The
closest of the known Penobscot Expedition shipwrecks to the proposed test site is that of the
privateer Defence (Riess and Daniel 1997), which is located in Stockton Harbor, 5.5 miles to the
northwest. Other shipwrecks in Penobscot Bay are mostly early 20" century shipwrecks located
on ledges in southern Penobscot Bay around North Haven, Vinalhaven, and Islesboro (US Naval
Shipwreck Database accessed 2012).
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Figure 3-5. Castine Historic District (rectangle).
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3.5.2 ENVIRONMENTAL IMPACTS RELATED TO CULTURAL RESOURCES

The Penobscot Indian Nation and the Aroostook Band of Micmacs, both in transmittals dated
November 29, 2012, indicated that the project did not affect any sites of tribal significance. To
comply with obligations under Section 106 of the National Historic Preservation Act, DOE has
defined the area of potential effects to historic properties based on two components. First, the
area of the seabed that would be directly disturbed by deployment of anchors is included to
account for the potential direct effects of the project on shipwrecks. During installation, drag
embedment anchors would be pulled about 50 feet in order to set them with 10 feet of
penetration. It is anticipated that half of this distance would be within the substrate below the
seabed surface. The actual footprint of each anchor would be at most 16 ft*, with the four
anchors therefore having a combined footprint of about 64 ft* and the footprint of the subsea
cable and strip weights would be about 357 ft*. In the event that gravity anchors are used, each
anchor would have a footprint of 100 ft* for a combined footprint of 400 ft*. Second, the area of
the Castine peninsula from which the platform and turbine could be visible is included to address
indirect impacts from a change in the viewshed from historic properties; the Castine Historic
District as shown in Figure 3-5 has an area of three square miles.

The turbine platform would be located in a previously disturbed cable ROW to minimize the risk
of disturbing shipwrecks or other underwater cultural resources. No known shipwrecks have
occurred in the project area and no signs of shipwrecks were observed during UMaine’s diver
surveys conducted in 2012 within the proposed project site. As directed by the Maine SHPO,
UMaine staff consulted with Dr. Warren Riess, a marine archaeology professor at UMaine, to
further evaluate whether any Penobscot Expedition shipwrecks or other related historic resource
concerns could be located in the project area (Pers. comm. R. Reed, Maine SHPO with D. Brady,
UMaine, October 18, 2012). In correspondence with SHPO staff, Dr. Reiss stated “...that all of
the known and assumed locations of the Penobscot Expedition vessel remains are well north of
the proposed site, the only exception is the privateer Defence, which is miles west of Castine”
(Pers. comm. Dr. W. Reiss, UMaine with R. Reed, Maine SHPO, October 19, 2012). Dr. Riess
oversaw a magnetometer survey conducted at the proposed project site on December 10, 2012,
and survey results confirmed that there are no shipwrecks at the site. SHPO stated in a letter
dated January 2, 2013 that the project will have no adverse effect on historic properties as
defined by Section 106 of the National Historic Preservation Act.

UMaine would locate the turbine off of the western shore of the Castine peninsula in part to
minimize its visibility from historic properties. As such, it would not be visible from the Off-
the-Neck Historic District or most occupied areas on the peninsula, including much of the
Village of Castine, such as where the Cate and Perkins houses and the Pentagoet Archeological
District are located and the schooner Bowdoin is docked. The closest historic property to the
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proposed turbine location is the Dyce Head lighthouse, which is accessible to the public. The
turbine would not be visible from that lighthouse (Figure 3-6) or from some other areas on the
west side of the peninsula because of the steep shoreline and dense vegetation there. However,
the turbine might be visible from some areas along the western portion of the Castine Historic
District and from some of the higher points on the peninsula, such as where Fort George is
located. There likely are some properties in the areas where the turbine could be viewed that are
eligible for listing under the National Register of Historic Places. Because the 1/8-scale turbine
would have a maximum height of 57 feet above the waterline, it would appear small from any
location within the Castine Historic District or elsewhere on the peninsula, and would not
dominate or otherwise substantially change the view from historic properties. In addition,
because the turbine would be deployed for less than four months, any change in the view from an
historic property would be temporary.

Figure 3-6. View from the base of Dyce Head Lighthouse toward the shore.

Based on this analysis, DOE has concluded in the Section 106 consultation letter to the Maine
SHPO that there would be no direct adverse impacts to underwater historic properties from
deployment and retrieval of the floating platform or indirect adverse impacts to the viewshed
from historic properties on the Castine peninsula. SHPO concluded the same in their letter dated
January 2, 2013.

3.5.3 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, DOE would not fund the proposed project, installation and
operation of the 1/8-scale floating wind turbine would not occur. Therefore, no potential impacts
to cultural resources would occur. Baseline conditions, as described in Section 3.5.1, would
remain unchanged.
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3.6 Irreversible and Irretrievable Commitments of Resources

An irreversible commitment of resources is defined as the loss of future options. The term
applies primarily to the effects of use of nonrenewable resources such as minerals or cultural
resources. It could also apply to the loss of an experience as an indirect effect of a “permanent”
change in the nature or character of the land. An irretrievable commitment of resources is
defined as the loss of production, harvest, or use of natural resources. The amount of production
foregone is irretrievable, but the action is not irreversible. If the use changes, it is possible to
resume production.

Irreversible commitments of resources would result from resources being consumed during
construction of the project, including fossil fuels and construction materials, which would be
committed for the less than one year-life of the project. Non-renewable fossil fuels would be lost
through the use of gasoline and diesel-powered construction equipment during deployment and
removal of one small-scale floating wind turbine, project operations, and monitoring efforts.

The 700-foot radius navigation safety zone around the turbine corresponds to an area of
approximately 35 acres for which commercial fishing and other public access would be
prohibited for the period during which the project components are deployed. In addition,
anchoring or setting lobster pots would not be permitted along the cable route for the four-month
project deployment. While there may be some resulting catch of lobster and fish foregone, fish
and lobsters would still be able to be caught when they move outside the exclusion area.

The proposed project would not have other irreversible or irretrievable impacts because the
project is short term and temporary; removal of the turbine after the second year of testing would
restore the site for alternative uses, including all current uses. No loss of future ocean use
options would occur.

3.7 The Relationship Between Local Short-Term Uses of the Human
Environment and the Maintenance and Enhancement of Long-Term
Productivity

Short-term use of the environment, as the term is used in this document, is that used during the
life of the project, whereas long-term productivity refers to the period of time after the project
has been decommissioned and the equipment removed. As the proposed project would be
temporary, there would not be a change in ocean use. The short-term use of the site for the
proposed project would not affect the long-term productivity of the test site area.
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4.0 CUMULATIVE IMPACTS

Cumulative impacts are those potential environmental impacts that result “from the incremental
impact of the action when added to other past, present, or reasonably foreseeable future actions
regardless of what agency (federal or non-federal) or person undertakes such actions.
Cumulative impacts can result from individually minor but collectively significant actions taking
place over a period of time” (40 CFR 1508.7). Because of the small scale and temporary nature
of the proposed project, any negative effects on existing human use of the area would be
negligible and temporary.

Following testing of the proposed turbine at Castine for up to four months, UMaine is planning
to move the turbine to the Monhegan site for additional testing. It is expected that the turbine
would be tested for less than one month at the Monhegan site in 2013. In addition, UMaine may
conduct testing at the Monhegan site the following year as well.

In October 2011, Statoil filed an Unsolicited Lease Application with the Bureau of Ocean
Energy Management to develop a 12-MW pilot project, consisting of four 3-MW floating
turbines in federal waters about 12 nautical miles southeast of Boothbay Harbor. Statoil is
currently investigating the feasibility of the project with the State of Maine. Initially, Statoil
planned to install the project in 2016.

UMaine is also beginning work on engineering and planning for the possible installation of a
pilot floating offshore wind farm with two 6-MW direct-drive turbines on concrete semi-
submersible foundations at the Monhegan test site. Pending required approvals by the
Department of Energy and other regulatory agencies, the target date for deployment would be
2016.

During the four months that the 1/8—scale turbine would be deployed at Castine, combined with
the subsequent deployment for up to one month at Monhegan, the proposed project might
cumulatively add to the risk of foraging and migrating bird and bats colliding with man-made
structures in the area. Birds and bats are known to collide with numerous man-made structures
such as vehicles, buildings and windows, power lines, communication towers, and wind turbines.
It is estimated that from 100 million to over 1 billion birds are killed annually in the U.S. due to
collisions with manmade structures (Erickson et al. 2001).

The proposed future deployments by Statoil and UMaine in 2016 would occur at least three years
after the Castine deployment has been removed. As discussed in this Supplemental EA, effects
of the proposed project at the Castine site would be short term and would end with the removal
of the project after four months or less of operation. Thus, the proposed deployment at Castine
would not cumulatively contribute to other future effects of those projects.
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MAINE HISTORIC PRESERVATION COMMISSION
55 CAPITOL STREET
65 STATE HOUSE STATION
AUGUSTA, MAINE
04333

PAUL R. LEPAGE EARLE G. SHETTLEWORTH, JR.
GOVERNOR DIRECTOR

January 2, 2013
Mr. Andrew D. Qua
Kleinschmidt
P.O. Box 650
Pittsfield, ME 04967

Project: MHPC# 1539-12 -  University of Maine deepwater offshore floating wind
turbine testing and demonstration project: Castine Harbor
Town: Castine, ME

Dear Mr. Qua:

In response to your recent request, I have reviewed the information received December 12
~and 20, 2012 to continue consultation on the above referenced project in accordance with Section
106 of the National Historic Preservation Act of 1966, as amended (NHPA).

Based on the information submitted, I have concluded that the proposed undertaking will
have no adverse effect on historic properties, as defined by Section 106 of the National Historic
Preservation Act. ‘

However, our concurrence is conditional upon the following understanding: This
deployment of the floating wind turbine off of the shore of Castine will be a temporary
installation only.

Please contact Robin Reed of my staff if we can be of further assistance in this matter.

Sincerely,

Kirk F. Mohney '
Deputy State Historic Preservation Officer

cc. Laura Margason, U.S. Department of Energy
Dr. Damian Brady, University of Maine
Dr. Warren Riess, University of Maine
Dale Abernathy, Town of Castine
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Department of Energy
Golden Field Office
1617 Cole Boulevard
Golden, Colorado 80401-3393

January 16, 2013

Mr. John Bullard

Assistant Regional Administrator for Protected Resources
National Marine Fisheries Service, Northeast Region

55 Great Republic Drive

Gloucester, MA 01930

Subject: Section 7 Endangered Species Act, Magnuson-Stevens Fishery Conservation
and Management Act, Marine Mammal Protection Act, and Fish and Wildlife Coordination
Act Consultation for the University of Maine Testing of a Floating Offshore Wind Turbine
Platform, Castine, Maine

Dear Mr. Bullard:

The U.S. Department of Energy (DOE) is requesting concurrence from the National Marine
Fisheries Service (NMFS) that the proposed University of Maine (UMaine) project, described
below, may affect, but is not likely to adversely affect species of ESA-listed fish, mammals, and
turties. These include three fish species: Atlantic salmon, Atlantic sturgeon, and shortnose
sturgeon; five species of whales: North Atlantic right, fin, humpback, sei, and sperm whales; and
three species of sea turtles: Atlantic Ridley, loggerhead, and leatherback.

Essential Fish Habitat (EFH) has been designated in the test site area for 16 federally-managed
fish and their various life stages under the Magnuson-Stevens Fishery Conservation and
Management Act (MSA). In addition, as noted by NMFS in a letter to DOE dated November 18,
2012, the waters in the vicinity of Castine support populations of diadromous species including
blueback heming, alewife, rainbow smelt, striped bass, American eel, and American shad.
Diadromous fish serve as prey for a number of federally-managed species and several species
are considered a component of EFH pursuant to the MSA.

In addition to the five species of whales listed under the ESA, a number of other marine
mammals could occur in the test site or surrounding region, including harbor seals, grey seals,
minke whales, harbor porpoise, Atlantic white-sided dolphin, common dolphin, short- and long-
finned pilot whales, and Kogia. Marine mammals are protected under the Marine Mammal
Protection Act (MMPA) of 1972, which restricts the taking, possession, transportation, selling,
offering for sale, and importing of marine mammals. We are requesting a concurrence with
NMFS that incidental take of marine mammals is unlikely to occur.

Background and Project Summary

DOE is proposing to authorize the expenditure of Congressionally Directed federal funding to
UMaine to deploy, test, and retrieve one small-scale floating turbine offshore of Castine, in
Hancock County, Maine (Project). DOE has previously authorized the expenditure of federal
funding by UMaine to conduct similar deployment, testing, and retrieval activities at the UMaine
Deepwater Offshore Wind Test Site at Monhegan Island, Maine (Monhegan test site).

UMaine originally planned to fabricate and temporarily deploy up to two, 1/3-scale turbines at
the Monhegan test site. Per the National Environmental Policy Act (NEPA) and DOE's NEPA
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(DOE/EA-1792, DOE 2011) was
of the EA, DOE issued a Finding of
under Section 7 of the Endangered
h NMFES for that project. In a letter

may

ESA

consultation, UMaine has changed the scale
the size of the tower and turbine from 1 ine is

now proposing to deploy their Project at a more sheltered nearshore location just west of
Castine, Maine (Figure 1) (Castine site) for the initial testing.

y a 20 kilowatt Renewegy wind turbine onto a
in an existing cableway in water that is about
ut 41 feet from waterine to the hub, the rotor
total turbine height would be about 57 feet. The
platform would be moored with drag embedment anchors, which are similar to boat anchors,
and catenary mooring lines. In the event that the drag embedment anchors prove infeasible,
UMaine would use four gravity anchors. The turbine would be connected to the Central Maine
Power grid via a cable that would be temporarily installed abo
seabed and existing cableway to shore. From the high tide line
300 feet along the ground in a protective conduit to the point
Head Road. The conduit would be removed at the end of the project.

onths in the spring and early summer of 2013.
ored to study and validate the Project design, a
Monhegan test site. During the Castine
sensors and telemetry systems in order

detection of tagged fish in the area surroundi
located nearby, and this monitoring would continue during the deployment.

agency a list of threatened,
critical habitat under NMFS
ponse to this inquiry, NMFS
diadromous fish species that
s also consulting with the U.S. Fish and Wildlife
he Endangered Species Act and other trust

resources managed by that agency.

Threatened and Endangered Species

Fish - Three fish species, all anadromous, listed under the ESA have the potential to occur in
lantic salmon, Gulf Segment, is federally
sturgeon is federal sturgeon is listed as
the Gulf of Maine t (DPS) and federally
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endangered for the New York Bight DPS'. The proposed project is not located within any
currently designated critical habitat for any ESA-listed fish species.

All three species were detected at the Dyce Head acoustic detection array during monitoring
from 2009 to 2011. Movements through the array were seasonal with Atlantic salmon
movements focused in May, Atlantic sturgeon movements throughout the year but focused in
May and October, and shortnose sturgeon movements occurring from May to July (Zydlewsk
2012). These three species use the project area as a migration corridor. This part of Penobscot
Bay is very expansive and quite deep, and the project would not obstruct these species as they
swim into and out of the Penobscot River and estuary. The small size of this research project
relative to the surrounding marine habitat, the short nature of the deployment, the limited time
these migratory fishes would be in the project site, and the overall lack of potential mechanism
for effect to fish, all minimize the risk of effect to these three species.

Marine Mammals — Five ESA-listed whales that have the potential to occur in waters offshore
of Maine are North Atlantic right, fin, humpback, sei, and sperm whales. None of these species
were observed during the 17 boat-based visual surveys conducted in the project area by
UMaine in 2012 (Kennedy 2012), nor are they expected to occur near shore in upper Penobscot
Bay where the project is located. The likelihood of exposure of ESA-listed whales to the
proposed project is extremely small, given that ESA-listed whales are uncommon in the project
area, the small size of the project relative to the surrounding Penobscot Bay, and the fact that
the platform would be temporarily deployed for up to four months. In addition, the
mass/buoyancy of the platform and mass of the anchors is expected to create substantial
tension in the mooring lines, which would prevent the formation of loops that could entangle a
passing animal.

Underwater sound generated from the turbine and mooring system could potentially affect
whales and other marine mammals. However, sound levels underwater resuiting from turbine
noise transferred through the sea surface are expected to be substantially lower than the sound
source levels, due to the reflective nature of the sea surface (Jones et al. 2010). Acoustic
emissions underwater, due to vibrations of the turbine and platform structure, are expected to
be low frequency and low amplitude, and are strongly dependent on turbine and platform
configuration and dynamic loads (Jones et al. 2010). Because of the low level of noise created
by a Renewegy 20 kW turbine, the temporary nature of the deployment, and because only a
small amount of sound can transfer through the sea surface from above, underwater noise
levels resulting from turbine operation are ‘expected to be very low. In addition, as discussed in
the August 2011 letter from NMFS to DOE regarding the deployment of turbines offshore of
Monhegan Island, measured and predicated levels of noise from operating wind turbines for
offshore wind projects in Europe generally were below background sound levels.

Turtles - There are three ESA-listed sea turties with the potential to occur in the Gulf of Maine:
Atlantic Ridley, loggerhead, and leatherback sea turtles. Sea turtle sightings in the Guif of Maine
are rare, and these species are very unlikely to occur near shore in upper Penobscot Bay where
the project is located. The likelihood of exposure of sea turtles to the proposed project is
extremely small given that sea turties are uncommon in the project area, the small size of the
project relative to the sumounding Penobscot Bay, and the fact that the platform would be
temporarily deployed for up to only four months. Also, the substantial tension in the mooring
lines would prevent the formation of loops that could entangle a passing animal. No other

! NMFS (2012) estimated that 1% of Atlantic sturgeon in the Penobscot River are New York Bight origin,
based on a mixed stock analysis conducted in the Bay of Fundy, Canada that concluded that 1% of
Atlantic sturgeon in the Bay of Fundy were New York Bight origin.
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potential effacts on sea turtles are anticipated.

Based on this information, DOE concludes that the effects to threatened and endangered fish,
marine mammals, and sea turtles would be insignificant and discountable, and that the project is
not likely to adversely affect these species.

Magnuson-Stevens Fisheries Conservation Act and Fish and Wildlife Coordination Act

There are a number of federally managed fish species with EFH in waters off of Castine. Habitat
types that represent EFH include all portions of the water column or substrate types, such as
soft bottom, hard bottom, and various mixtures of hard and soft (NOAA 2012). The footprint of
the anchors and cable might slightly decrease available bottom foraging habitat and areas
considered to be EFH. However, the maximum area covered by the anchors (combined area of

about 64 ft* vity anchors are used) and the 2%-inch
subsea cab about 357 ft?) would be very small, and
the type of along the Maine coast. Placement of
anchors an oft bottom substrate would likely result in a

temporary and localized increase in turbidity during deployment and removal; with only four

anchors to be deployed, this effect would be small scale and short term, and recovery from any

d occur quickly. Mobile species such as fish, would likely
a uring project installation activities. Project deployment
a he project are expected to total five days (two days to

deploy the four anchors, one day to deploy the floating turbine platform, and two days to deploy
the subsea cable). Project removal activities would take a similar amount of time. Therefore, any
shift in habitat use by marine or diadromous species during installation or removal activities
would be small scale and temporary and impacts of the project on EFH will be minimal.

Marine Mammal Protection Act

During the 17 boat-based surveys UMaine conducted in the project vicinity, 66 harbor seals,
one gray seal, and 34 harbor porpoise were observed. No large whales or other marine
mammals were observed (Kennedy 2012). Harbor seals, gray seals, and harbor porpoise would
likely avoid the immediate vicinity of the project during deployment and removal activities. While
the potential for a vessel and marine mammal interactio

avoidance procedures, in compliance with the Marine

implemented in the event that a marine mammal is encou

scale of the project and the short duration of deployment and removal activities are expected to
minimize any disturbance .to marine mammais caused by deployment and removal of the
project.

The presence of floating turbine platforms in the water column and floating above the water may
result in temporary altered use by marine life. For example, seals are known to haul out on
nearly any accessible floating platform. UMaine is implementing design measures to prevent
seal haul out (the platform deck will be raised several feet above the water level). Because of
the small size and temporary nature of the project, it is not expected that it would change the
habitat or the marine community in the deployment area in other ways (e.g. artificial reef effect,
fish aggregation [FAD] effect, avoidance of the project area by resident and migratory species).

Because of the acute sensory capabilities of toothed whales (echolocation) and the small size
and maneuverability of seals, it is expected that the marine mammal species that occur in the
project area would be able to detect and avoid underwater moorings. Collisions with mooring
cables and the floating platform are extremely unlikely because of the low probability of a
marine mammal encountering the project and because marine mammals expected to occur in
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the area have well-developed sensory abilities (echolocation or vision) that allow them to avoid
structures. Entanglement in mooring cables is unlikely because of the tension which would
prevent looping.

Based on the minimal potential for interaction with marine mammals and any negative impact
from these interactions, DOE finds that incidental take of marine mammals is unlikely to occur
during the deployment, operation, and retrieval of the UMaine Project Castine test site.

DOE is in the process of developing a Supplemental EA to cover these new activities at the
Castine test site.The Draft Supplemental EA was posted on DOE’s website on January 10,
2013. A DOE EA Notification of Availability was sent to NMFS staff at that time. Additional
background information and analysis can be found in this document and can be viewed at

If you have any questions, please contact me at 720-356-1322 or via my email at

Laura.Margason@qo.doe.qov.

Sincerely,

Laura Margason
NEPA Document Manager

Cc:  Michael Johnson, National Marine Fisheries Service
David Bean, National Marine Fisheries Service
Michelle Magliocca, National Marine Fisheries Service
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FIGURE 1

PROPOSED LOCATION OF DEPLOYMENT OF
FLOATING OFFSHORE WIND TURBINE PLATFORM.
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TABLE 1

MARINE SPECIES AND LIFE STAGES FOR WHICH ESSENTIAL
FISH HABITAT OCCURS IN WATERS OFF OF CASTINE.

Atlantic salmon (Salmo salar) X X

Atlantic cod (Gadus morhua) X X X

pollock (Pollachius virens) X

whiting (Merluccius bilinearis) X X

red hake (Urophycis chuss) X X

white hake (Urophycis tenuis) X X

winter flounder (Pseudopleuronectes X X X X

americanus)

yellowtail flounder (Limanda X X

ferruginea)

windowpane flounder (Scophthalmus X X X X

aquosus)

American plaice X X X X

platessoides)

ocean pout (Macrozoarces X X X X

americanus)

Atlantic sea scallop (Placopecten X X X X

magellanicus)

Atlantic sea herring (Clupea harengus) X X X

monkfish (Lophius americanus)

bluefish (Pomatomus saltatrix) X X

Atlantic mackerel (Scomber scombrus) X X

bluefin tuna (Thunnus thynnus) X
NOAA. 2012. Guide to Designations

Northeastern United States. [Online] URL:
http://www.nero.noaa.gov/hed/STATES4/nmaine.htm
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Department of Energy
Golden Field Office
1617 Cole Boulevard
Golden, Colorado 80401-3393

January 16, 2013

Mr. Mark McCollough

Field Supervisor

U.S. Fish & Wildlife Service
17 Godfrey Drive, Suite 2
Orono, ME 04473

Subject: Section 7 Endangered Species Consultation for the University of Maine Testing
of a Floating Offshore Wind Turbine Platform, Castine, Maine

Dear Mr. McCollough:

The U.S. Department of Energy (DOE) is requesting concurrence from the U.S. Fish & Wildlife
Service (USFWS) that the proposed University of Maine (UMaine) project, described below,
may affect, but is not likely to adversely affect either the ESA-listed roseate tern (endangered)
or piping plover (threatened).

Background

in response to a 2010 Congressional Directive, the U.S. Department of Energy (DOE) has
awarded federal funding to the University of Maine and is proposing to authorize expenditure of
that funding to deploy, test, and retrieve one small-scale floating turbine offshore of Castine, in
Hancock County, Maine (Project). DOE has previously authorized the expenditure of federal
funding by UMaine to conduct a similar project at the UMaine Deepwater Offshore Wind Test
Site adjacent to Monhegan Island, Maine (Monhegan test site).

UMaine originally planned to fabricate and temporarily deploy up to two, 1/3-scale turbines at
the Monhegan test site. Per the National Environmental Policy Act (NEPA) and DOE’s NEPA
implementing regulations, an Environmental Assessment (DOE/EA-1792, DOE 2011) was
completed for the Monhegan site project. Upon completion of the EA, DOE issued a Finding of
No Significant Impact (September 2011). Per requirements under Section 7 of the Endangered
Species Act (ESA), DOE initiated informal consultation with the USFWS for that project. In
August 2011, the USFWS concurred that the temporary deployment of those turbines may
affect, but is not likely to adversely affect roseate terns and piping plovers. Since completion of
this EA and ESA consultation, UMaine has changed the scope of their project and has proposed
to downscale the size of the tower and turbine from 1/3 scale to 1/8 scale. Because of the
change, UMaine is now proposing to deploy their Project at a more sheltered nearshore location
just west of Castine, Maine (Figure 1) (Castine site) for the initial testing.
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Project Summary

Under the new scope, the University would deploy a 20 kilowatt Renewegy wind turbine onto a
floating platform. The platform would be located in an existing cableway in water about 100 feet
deep and would be moored with catenary mooring lines and either a drag embedment or gravity
anchors. The turbine would measure approximately 41 feet from waterline to the hub, the rotor
diameter would measure about 32 feet, and the total turbine height would be about 57 feet. The
turbine would be connected to the Central Maine Power grid via a cable that would be
temporarily installed about 500 to 1,000 feet along the seabed and existing cableway to shore.
From the high tide line, the cable would extend about 300 feet along the ground in a protective
conduit to the point of interconnection near Dyce's Head Road. The conduit would be removed

at the end of the project.

The Project would be deployed for up to four months in the spring and early summer of 2013.
During testing, the performance would be monitored to study and validate the design, a
necessary step prior to deployment into the open ocean Monhegan test site. During theCastine
site testing, the University would use platform installed sensors and telemetry systems in order
to evaluate how their design performs under varying wind and wave conditions. Environmental
monitoring for birds (visual surveys and web camera observation), marine mammals (visual
surveys), bats (echolocation detectors), and benthic invertebrates (remotely operated vehicle
surveys and visual surveys) has been ongoing by UMaine since 2012. These studies would
continue in the area surrounding the test site during the four month Project deployment.

Determination and Rationale

In a letter dated October 18, 2012, DOE requested from your agency a list of threatened,
endangered, proposed species, and/or designated or proposed critical habitat under your
jurisdiction that “may be present” within the project area. It was determined that two species
may be present: roseate tern and piping plover. The test site does not contain critical habitat for
either species. DOE is also consulting with the National Marine Fisheries Service regarding
marine species protected under the Endangered Species Act and other trust resources
managed by that agency.

The operation of the proposed Project would introduce static and moving above-water
components at the site, potentially within the flyway of birds. During Project operation, migrating
and foraging birds could be at risk of colliding with the turbine. As described below, there is a
very low probability of birds being killed or injured by the four month deployment of the 1/8-scale
floating turbine design.

The proposed Renewegy turbine would have a rotor diameter of 31.5 feet and a rotor-sweep
zone ranging from approximately 25 feet to 57 feet above the water surface. Of the 456 flying
birds observed during the 17 surveys UMaine conducted from March through June, 2012, the
maijority flew at 16.4 feet (5 meters) above the water surface and 40% flew 3.2 feet (1 meter) or
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less above the surface (Figure 2). Approximately 19% flew within the height of the rotor sweep
zone (Kennedy 2012). One unidentified tern (Sterna sp.) and no piping plovers were observed
during the surveys.

Although a low probability, there is a chance some birds might collide with the turbine during the
four-month deployment. However, the rotor swept area would be 779 feet’, which is much
smaller than the 1/3-scale turbines evaluated at the Monhegan site, which had a rotor swept
area of 6,165 feet?, almost eight times larger. The relatively small rotor diameter of the 20
kilowatt turbine and the temporary nature of the Project would minimize any collision risk for
birds. During the period of deployment, boat based visual surveys of birds would be performed
on site weekly and a web camera would be installed on the turbine to monitor potential bird
strikes. Visual observation methods would replicate the ongoing pre-deployment monitoring
activities.

As the majority of avian species have been detected flying above or below the turbine-swept
area, and the proposed Project would be of small scale and have a short operational duration,
the likelihood of either two ESA-listed species interacting with the turbine rotors is minor and
affects would be negligible. For these reasons, DOE concludes that the Project may affect, but
is not likely to adversely affect the ESA-listed roseate tern or piping plover.

DOE is in the process of developing a Supplemental EA to cover these new activities at the
Castine test site. The Draft Supplemental EA was posted on DOE’s website on January 10,
2013. A DOE EA Notification of Availability was sent to USFWS staff at that time. Additional
background information and analysis can be found in this document and can be viewed at
www.eere.energy.gov/golden/Reading_Room.aspx.

If you have any questions, please contact me at 720-356-1322 or via my email at
Laura.Margason@go.doe.gov.

Sincerely

Margason
NEPA Document Manager
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FIGURE 1

Page 5

PROPOSED LOCATION OF DEPLOYMENT OF the UMAINE FLOATING
OFFSHORE WIND TURBINE PLATFORM PROJECT.
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FIGURE 2
FLIGHT HEIGHTS FOR BIRD SPECIES OBSERVED
DURING UMAINE 2012 VISUAL SURVEYS.
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The yellow star represents a total of 183 birds at one meter high. The red box shows the
approximate height range of the turbine rotor. Source: Kennedy 2012.
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Laura Margason

Department of Energy

NEPA Document Manager
Golden Field Office

1617 Cole Boulevard

Golden, Colorado 80401 -3393

Re: UMaine offshore wind turbine interim demonstration project, Castine, Maine

Dear Ms. Margason,

We have reviewed your January 16, 2013, letter requesting consultation under section 7 of the
Endangered Species Act (ESA) of 1973 as amended and the Essential Fish Habitat (EFH)
provisions of the Magnuson-Stevens Fishery Conservation and Management Act (MSA) for the
University of Maine's (UMaine) proposed interim offshore wind project near Castine, Maine.
You have made the determination that the proposed project may affect, but is not likely to
adversely affect any species listed as threatened or endangered by NMFS, and that the proposed
project would have minimal adverse affects on EFH that has been designated within the project
area. Since all effects of the proposed action will be insignificant and discountable, we concur
with your determination that the proposed project may affect, but is not likely to adversely
affect any ESA listed species under our jurisdiction. In addition, we concur with your
determination that the proposed project would have minimal adverse effects on EFH. Our
conclusions are based on information provided in a Draft Supplemental Environmental
Assessment (DSEA) (DOE/EA-1792S Jan. 2013). The justifications for our determinations are
outlined below.

Funding for the demonstration project comes largely from the Department of Energy (DOE), so
the federal actions associated with the deployment of the test unit are the delegation of funds by
the DOE and the issuance of a permit under Section 10 of the Rivers and Harbors Act by the
US Army Corps of Engineers (ACOE). The DOE is the lead Federal agency for the project for
purposes of this consultation and coordination under the National Environmental Policy Act.

Proposed Project

The project involves the temporary deployment and testing of a 1/8 scale wind turbine within
state waters offshore of Castine, Maine, by the University of Maine (Figure 1). UMaine
proposes to use DOE funding to deploy and retrieve one 20-kW wind turbine on a floating
platform located offshore of Castine, Maine. In addition, UMaine proposes to conduct initial
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testing of the floating platform and wind turbine system. The turbine would be connected to
the Central Maine Power (CMP) grid via an electrical cable to be installed along the seabed
surface in an existing cable right-of-way (ROW) from below the turbine to shore, and above
ground to an existing CMP power pole. The turbine platform would carry sensor and telemetry
systems that would provide data to evaluate the engineering, structural, and motion
performance of the turbine platform under combined wind, wave, and environmental
conditions. Additionally, environmental monitoring for birds (visual surveys and web camera
observation), marine mammals (visual surveys), bats (echolocation detectors), and benthic
invertebrates (remotely operated vehicle surveys and visual surveys), which was initiated by
UMaine in 2012 to support development of the DSEA, would continue in the area surrounding
the test site during the deployment. Further, ongoing acoustic monitoring of tagged fish in the
project area will also continue.

The floating platform consists of a pre-formed concrete structure which is held in place by
multiple anchor points on the sea floor in approximately 100 feet of water. A wind turbine and
monitoring equipment will be mounted on the platform and will stand approximately 57 feet
above mean sea level (MSL). The floating platform on which the wind turbine is mounted will
be constructed onshore and will be towed to the proposed deployment site via a tug boat. We
anticipate it will take approximately two hours to tow the floating turbine from the launch site
to the final destination at Dyce Head, Castine. Notice would be given to the Maine Marine
Patrol and United States Coast Guard (USCG) to alert fishermen about towing operations and
to advise for the removal of gear from the planned tow route. Upon arrival at the site, the
structure will be connected to the mooring structure in place and secured to the ocean floor via
catenary mooring lines and four embedded anchors. Deployment operations are expected to
occur in several stages starting in early spring of 2013 to place anchors, followed by towing the
fully assembled structure from a shore based facility to the deployment site, and setting the
platform and wind turbine unit in place. The anticipated time required for project installation
would be two days to deploy the four anchors, one day to install the turbine platform, two days
to install the subsea cable, and two weeks for the land-based work.

The demonstration unit will remain in place during the spring of 2013 for a period of four
months (i.e., April through July) to collect engineering and environmental data on site. The
floating offshore wind turbine system would be retrieved from Castine at the end of the
deployment period in late July or early August. At the end of the scheduled deployment, the
structure will be removed by disconnecting the deepwater platform from the anchors and
towing it back to the shore for disassembly. It is possible that unanticipated removal of the
turbine would be necessary in the case of an extreme weather event. Therefore, the design
incorporates the capability to disconnect the floating turbine system from its moorings and tow
it safely to port. The removal of the floating turbine system and its associated moorings would
be completed in two stages: 1) removal of the floating turbine system and; 2) removal of the
catenary moorings lines and anchors. All electrical interconnection equipment also would be
removed at the conclusion of the test.

Additional periodic visits to the floating platform and wind turbine will be required to visually
inspect the structure, perform general maintenance of instruments, and address other issues as
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they arise. The frequency of visits will vary depending on purpose and weather conditions.
Towing of the structures from shore out to the site and back will be performed via tug boats,
other smaller vessels will be used for routine maintenance, operations and monitoring activities
associated with the project. The onboard management of fuels and Iubricating fluids aboard all
vessels would be managed in accordance with USCG regulations applicable to each vessel.
The requirements are dictated by vessel size and intended operations, but in each case do not
permit the discharge of petroleum or hazardous substances into the environment and require a
spill prevention plan and certificate of financial responsibility.

Power would be generated at the turbine at 480-V, 3-phase, and would be delivered to the CMP
grid through a combination of submarine and land based cables. Beginning at the offshore
turbine mooring anchor, the electrical cable would run along the seabed approximately 500 to
1,000 feet to the shore, just below the low tide line. The cable would be anchored to the
seafloor using simple weight strands every five feet, and these would be removed with the
cable at the project’s conclusion. At the point the cable is exposed above ground, the cable
would be contained in a Schedule 40 rigid metal conduit within the tidal zone and Schedule 80
polyvinyl chloride (PVC) from the high tide location to the CMP point of interconnection in
order to meet electrical code requirements. The 2.5-inch PVC conduit would extend
approximately 300 feet from the high tide line to the point of interconnection near Dyce’s Head
Road.

If you fund the proposed project, the following measures will be implemented by UMaine to
minimize or avoid potential biological and environmental effects:

e To prevent seals from using the turbine platform for resting (seal haul out), the platform
has been designed to limit the horizontal surfaces, and the platform deck height will
preclude haul out of seals.

e The turbine tower will not have external ladders or other structures that will allow birds
to perch near the turbine blades.

e The specifications for lighting of the floating platform and turbine will be developed in
compliance with USFWS lighting requirements.

e UMaine will conduct monitoring for birds, bats, marine mammals, benthic
invertebrates, and fish. The continued monitoring effort will complement the pre-
deployment monitoring that has already been performed. Results of the monitoring will
be provided to DOE and applicable resources agencies.

¢ NMEFS marine mammal avoidance and best management procedures will be
implemented in the event that a marine mammal is encountered by a construction or
maintenance vessel http://www.nero.noaa.gov/prot_res/mmv/approach.html.

¢ Fuels and lubricating fluids aboard all vessels will be managed in accordance with U.S.
Coast Guard regulations applicable to each vessel.

¢ Following completion of the project, the floating turbine platform, anchors, and the
electrical cable will be retrieved. The electrical cable anchors on shore will be
removed, any bolts will be cut to flush with existing grade, and support blocks and the
conduit will be removed. Disturbed areas will be stabilized with straw mulch.

3
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NMFS Trust Resources in the Project Area

The proposed project is located offshore of Castine, Maine at approximately N 44° 23” 07, W
68° 49’ 25” (Figure 1). For purposes of the section 7 consultation, the action area is defined as
“all areas to be affected directly or indirectly by the Federal action and not merely the
immediate area involved in the action” (S0CFR§402.02). For this project, the action area is
limited to the project footprint and the transit route used by vessels delivering and servicing the
platform. There is no critical habitat designated for any species under our jurisdiction in the
action area. This area is expected to encompass all of the effects of the proposed project.

Several species of fish under our jurisdiction are likely to occur in the action area; these
include, Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus), shortnose sturgeon (Acipenser
brevirostrum) and Atlantic salmon (Salmo salar).

The Gulf of Maine Distinct Population Segment (GOM DPS) of Atlantic salmon (Salmo salar)
includes all anadromous Atlantic salmon whose freshwater range occurs in the watersheds from
the Androscoggin River northward along the Maine coast to the Dennys River. Included are all
associated conservation hatchery populations used to supplement these natural populations;
currently, such conservation hatchery populations are maintained at Green Lake National Fish
Hatchery (GLNFH) and Craig Brook National Fish Hatchery (CBNFH). This project is located
within the range of the GOM DPS of Atlantic salmon.

The distribution of federally endangered shortnose sturgeon (Acipenser brevirostrum) in waters
off the coast of Maine is not well understood or documented. In Maine, shortnose sturgeon are
known to occur in the Penobscot River, the Kennebec/Sheepscot/Androscoggin River complex,
the Saco River, and occasionally in several smaller coastal rivers. Limited information on
coastal migrations is available; however, the best available information suggests that when in
coastal waters, shortnose sturgeon are likely to occur closer to the coast.

New York Bight (NYB) and Gulf of Maine (GOM) Distinct Population Segments (DPSs) of
Atlantic sturgeon occur in the action area. In 2012, four DPSs of Atlantic sturgeon were listed
as endangered (NYB, Chesapeake Bay, Carolina, and South Atlantic) and one as threatened
(GOM). We have considered the best available information on the distribution of Atlantic
sturgeon and have determined that most Atlantic sturgeon in the action area are likely to be of
GOM DPS origin. However, it is likely that some Atlantic sturgeon occurring in the action
area are of Canadian origin (and therefore, not listed under the ESA) and a small portion of
Atlantic sturgeon occurring in the action area are likely to be NYB origin. Further, recent
information from telemetry studies conducted on sturgeon in the Gulf of Maine indicates many
individuals are utilizing coastal bays and estuaries while migrating along the coast. Therefore,
based on this information, we anticipate sub-adult and adult Atlantic and shortnose sturgeon to
be present in the action area while participating in coastal migrations and for foraging.

Information on the distribution and movements from a variety of acoustically tagged listed fish
(e.g., shortnose sturgeon, Atlantic salmon and Atlantic sturgeon), are available since 2005 from

53 of 69



129

acoustic receivers which have been deployed throughout the GOM. UMaine in collaboration
with NMFS and United States Geological Survey (USGS), have been conducting telemetry
studies to track the movements of listed Atlantic salmon, Atlantic sturgeon and shortnose
sturgeon within the Penobscot River and through Penobscot Bay. This is a significant part of a
larger effort across the GOM which includes other telemetry receivers and arrays deployed by
Ocean Observing System/NERACOOS system (GOMOOS), Maine Department of Marine
Resources and University of New England (Figure 2). Together, these receivers can provide
detailed information on the location and movement of tagged individuals which pass the
stationary acoustic tag detection units. For example, hundreds of juvenile Atlantic salmon
smolts are tagged annually from the Penobscot River. Since 2006, approximately 20-30 adult
shortnose sturgeon captured annually in the Penobscot River have been fitted with acoustic
tags. Since 2005, the acoustic receivers, with a detection range of approximately 0.6 miles,
have made over 9,000 detections of acoustic tags. These 9,000 detections were from 37
different individual acoustic tags.

More recently, data have been compiled for 2009, 2010 and 2011 from the acoustic array found
adjacent to the project area off Dice Head, Castine, Maine (Figure 2). These data show all
three species to be found in the vicinity of the project area, with some differences in detection
times mostly dependant on seasonality (Zydiewski 2012). According to the acoustic tag report,
movements of Atlantic salmon smolts through the Dice Head array started in late April and

- peaked in May, followed by Atlantic sturgeon movements throughout the year, increasing in

frequency during May and October, in addition to, low numbers of shortnose sturgeon
movements occurring from May through July. Some of the shortnose sturgeon had transmitters
that also provided information on depth of movement. For the five individuals detected in
2009, their average depth of movement was 34.6 + 4.4 (mean + SD) feet. The channel in this
reach of the bay can be up to 120 feet deep.

Three species of listed sea turtle species occur in New England waters during the warmer
months, generally when water temperatures are greater than 15°C. The sea turtles in these
waters are typically small juveniles with the most abundant being the federally endangered
leatherback (Dermochelys coriacea), federally threatened loggerhead (Caretta caretta) and
federally endangered Kemp’s ridley (Lepidochelys kempi) sea turtles; however, Kemp’s ridleys
are rare in waters north of Massachusetts and only leatherback or loggerhead sea turtles are
likely to occur in coastal Maine waters. Sea turtles move into waters off the coast of Maine
from their southern wintering grounds in late June/July and most sea turtles move south from
these waters by the first week in November. The highest numbers of sea turtles are present in
these waters between July and October each year. Depths at the deployment site are
approximately 100 feet, with an adjacent deep channel that reaches depths of 120 feet. Since
the location of this site within Penobscot Bay is near shore in a coastal environment, it is
anticipated sea turtles may pass through the project area during periods of migration and any
use of the deployment area by sea turtles is likely to be transient. In addition, sea turtles may
also occur seasonally along the vessel transit route while migrating or resting.

Listed whales also occur in the waters off the coast of Maine. In the action area, North Atlantic
right whales (Eubalaena glacialis) as well as occasional humpback whales (Megaptera
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novaeangliae) and fin whales (Balaenoptera physalus) could be present. These large whales
are listed as endangered under the ESA and are also protected under the MMPA. Seals and
porpoises are protected under the MMPA but are not listed under the ESA. During 2012,
UMaine researchers conducted 17 marine mammal surveys while boating along dedicated
transects that traversed the proposed test site. Visual observations included 66 harbor seals
(Phoca vitulina), one grey seal (Halichoerus grypus), and 34 harbor porpoise (Phocoena
phocoena), no large whales were encountered during the marine mammal surveys (Kennedy
2012). These data are consistent with strandings and observer data from the nearshore areas of
the GOM. The action area is not a known concentration area for right whales; however,
individual transient right whales could be present in the action area as individuals move
between migration corridors and foraging areas. Similarly, while humpback and fin whales are
not known to concentrate in the action area, occasional transient individuals could be present in
the area year-round while migrating along the Atlantic coast or moving between foraging areas
located in the GOM.

Essential Fish Habitat and Fish and Wildlife Coordination Act

As noted within the DSEA, the proposed project area has been designated as EFH for a range
of federally managed species including, but not limited to Atlantic cod, haddock, and American
plaice. Complex substrates consisting of rock, sand/gravel and mud are present within the
proposed project area and serve as important habitats for benthic fish and shellfish resources.

In addition, as you have noted, a number of NOAA-trust resources covered under the Fish and
Wildlife Coordination Act (FWCA) consultation requirements occur in the project area. The
FWCA requires that Federal agencies should consult with wildlife agencies, including NOAA,
for projects that may modify a water body. Some of the species potentially affected include
diadromous species such as blueback herring, alewife, rainbow smelt, striped bass, American
eel, American shad and American lobster. Diadromous fishery resources also serve as prey for
a number of federally-managed species and several species are considered a component of EFH
pursuant to the MSA.

Effects of the Action

Potential effects to listed species from the deployment of the test platform mooring gear could
result from extraneous noise, entanglement, entrapment, effects on benthic habitat or changes
to the marine community composition in the area where the platform is moored, or interaction
of marine mammals with the platform or its anchoring system and from interactions with
project vessels as described below.

Interactions or Entanglement with the Platform and its Anchoring System

As explained above, the test unit will consist of a floating platform with four embedded anchors
attached by cable, chain and/or synthetic material. As noted above, based on information from
acoustic receivers, the location of the proposed project area overlaps with a migratory corridor
used by juvenile and adult Atlantic salmon, Atlantic and shortnose sturgeon. Also, since we
did not identify specific Primary Constituent Elements (PCEs) for an oceanic migratory
corridor at the time of designating critical habitat, the action area does not occur within
designated critical habitat for Atlantic salmon. Therefore, since it is unlikely that the placement
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of the associated mooring structure will reduce the amount of forage available to migrating
Atlantic salmon or otherwise affect migrating Atlantic salmon, we have determined any effects
to listed Atlantic salmon will be insignificant. While Atlantic and shortnose sturgeon are
susceptible to the effects to benthic resources identified herein, any effects to the benthic
environment will be minor and temporary, and there is not likely to be any change in species
composition or substrate type in the action area (see effects to marine and benthic resources
below). Thus, we have determined that any effects to Atlantic and shortnose sturgeon resulting
from the temporary deployment of mooring gear and electrical cable are insignificant and
discountable.

We have considered the potential for whales and/or sea turtles to interact with the test unit and
become entangled in its anchoring system. In order for an entanglement to occur, an animal
must first encounter the gear. Since there will only be one test unit deployed in an open ocean
environment in an area where listed species are not known to concentrate, the likelihood of a
whale or sea turtle encountering the gear is extremely low. The catenary mooring system
proposed to be used to anchor could potentially pose a risk of entanglement because the anchor
lines would have a slightly horizontal orientation in the water column due to a 3:1 scope and
depth of water. However, these anchor lines would be under high tensile loads and will be
composed of synthetic material or steel cables and chains at least 2-3 inches in diameter, which
should greatly reduce the risk of any entanglement of marine mammals. The proposed
deployment of the floating platform and accompanying mooring system should reduce the risk
of entanglement because of the: 1) tensile loads maintained in the cantenary mooring design; 2)
the diameter and composition of the anchor lines, and; 3) the mooring array is comprised of a
limited number of vertical lines. Furthermore, humpback, right and fin whales can occur in the
action area; however, occurrence in the action area is relatively rare and is likely to be limited
to transient individuals. Similarly, while listed sea turtles also occur seasonally in the action
area, the waters off of Maine are not high use areas for these species, occurrence in the action
area is relatively rare, and is likely to be limited to transient individuals completing coastal
migrations or moving between coastal foraging areas. Therefore, based on the analysis herein,
it is extremely unlikely that a whale or sea turtle will interact with the test unit and become
entangled. As such, we have determined that any effects to listed marine mammals and sea
turtles from the deployment of the test unit on these species are insignificant and discountable.

Underwater Sound Generated from Unit or Support Structure

Underwater sound generated from the deployment of the floating platform and operation of the
wind turbine along with the supporting mooring system gear could potentially affect marine
mammals in the area. According to information provided in the DSEA, the Renewegy 20-kW
turbine creates noise levels of about 50 dB at 120 feet (Renewegy 2012) and only a small
amount of sound is expected to result from transfer of above-water sound through the sea
surface. Underwater sound levels resulting from extraneous turbine noise transferred through
the sea surface are expected to be substantially lower than the sound source levels, due to the
reflective nature of the sea surface (Jones ef al. 2010). Acoustic emissions underwater, due to
vibrations of the turbine and platform structure are expected to be low frequency and low
amplitude, and are strongly dependent on turbine and platform configuration and dynamic
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loads (Jones et al. 2010). Due to the small scale of the project and composition of the floating
platform, we do not anticipate underwater noise levels greater than 120 dB (the MMPA defines
the threshold for Level B behavioral harassment for marine mammals as 120 dB for continuous
noise and 160 dB for impulse sound). However, if the data collected during operation shows
noise levels exceed this threshold, an Incidental Take Authorization for marine mammals
would be necessary.

Effects to Marine and Benthic Resources

The mooring system is configured with embedded anchors which will be in contact with the
seafloor for up to four months (Figure 3). An electrical cable will be temporarily installed on
the ocean floor in a specified Right of Way (ROW). According to the DSEA, the actual
footprint of project components resting on the seabed would be approximately 421 ft?, this
would consist of the four anchors (combined footprint of 64 ft? at most) and the subsea cable
and strip weights (combined footprint of about 357 ft*). In the event that gravity anchors are
used instead of drag embedment anchors, each of the four anchors would have a footprint of
100 ft? (combined footprint of 400 ft) for a total of approximately 757 ft>. This will result in
the loss of an extremely small area of substrate available as potential foraging area (421 {t* or
worst case scenario 757 ft?). Further, as deployment of the test unit will be temporary, and the
placement of the electrical cables and mooring system will be temporary, any effects to the sea
bottom and benthic resources will be temporary. The area where this gear is in contact with the
bottom will not be available for foraging Atlantic and shortnose sturgeon and sea turtles that
feed on benthic organisms. Therefore, considering the temporary limited benthic footprint of
the proposed project from the placement of the mooring system and electrical cable (421 ft? or
757 ft?) will result in minimal impacts to EFH. However, there is also the potential for impacts
resulting from anchorline scour during initial placement and operation of the test facility. We
recommend the proposed monitoring plan include an assessment of benthic impacts resulting
from the placement and configuration of electrical cables and anchors, as well as assess
recovery of EFH once the mooring system is removed.

Leatherback sea turtles forage on jellyfish, while loggerheads feed on crustaceans and
mollusks. Right whales feed on copepods, humpback whales feed on fish such as sand lance
and herring, and fin whales feed on krill and other small schooling fish. The fish community
structure in the immediate project vicinity could potentially be impacted from the placement of
a floating platform and wind turbine. However, the distribution of fish is not likely to be
affected by the placement of the test unit or the mooring system and other mobile benthic prey
species such as crustaceans, crabs and shrimp are likely to move away from the immediate area
where the test unit will be placed. Furthermore, the applicant has developed a monitoring plan
to provide annual data for analysis to validate these assumptions. As such, annual reporting
requirements will include both environmental and biological information to evaluate the
changes to benthic and marine resources from the placement of the test platform and wind
turbine unit. Therefore, we have determined there is not likely to be a significant reduction in
the amount of forage available to sea turtles or whales in the action area. As there will be no
anticipated reduction in sea turtle forage items and an extremely small reduction in the amount
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of available benthic habitat, any effects to foraging sea turtles or whales will be insignificant
and discountable. :

Risk of Vessel Strike

Collision with vessels remains a source of anthropogenic mortality for sea turtles, whales, and
sturgeon. However, sturgeon vessel strikes typically occur in more confined regions such as
rivers and given the location of the action area, it is unlikely that vessel strikes on sturgeon will
occur. The deployment of the test unit as well as periodic maintenance and inspection will
require the use of vessels; these vessels will represent an increase in vessel traffic in the action
area. This increase in vessel traffic will result in some increased risk of vessel strike of listed
marine mammals and sea turtles. However, due to the limited information available regarding
the incidence of ship strike and the factors contributing to ship strike events, it is difficult to
determine how a particular number of vessel transits or a percentage increase in vessel traffic
will translate into a number of likely ship strike events or percentage increase in collision risk.
In spite of being one of the primary known sources of direct anthropogenic mortality to whales,
and to a lesser degree, sea turtles, ship strikes remain relatively rare, stochastic events, and an
increase in vessel traffic in the action area would not necessarily translate into an increase in
ship strike events. To compensate for the lack of site specific data, an ESA listed marine
mammal monitoring plan will be in place for the term of the project to observe ESA listed
marine mammal activity in the project area. The risk of collision is greatest when vessels are
moving at high speeds. As identified in the DSEA, it is anticipated that towing the unit to and
from the site will take approximately 2 hours and requires one tugboat. Average speed for
platform towing operations is anticipated to be between approximately 2 and 4 knots. Once
installation is completed, vessel speed returning to the mainland (and to the project for
removal) will likely be typical commercial boat speed of approximately 12 knots. Other visits
to the test unit are likely to be with a single vessel. Normal vessel speed traveling to and from
the site for monitoring is anticipated to be approximately 20 knots. Lower speeds, ranging
from O to 5 knots, will be necessary within the deployment site in order to observe the
equipment and accurate collection fish and wildlife observation data. UMaine will implement
NMFS marine mammal avoidance procedures in the event that a marine mammal is
encountered by a construction or maintenance vessel. Additionally, project vessels will abide
by the NMFS Northeast Regional Viewing Guidelines, as updated through the life of the
project. The presence of a lookout on the vessel who can advise the vessel operator to slow the
vessel or maneuver safely when listed species or marine mammals are spotted will further
reduce the potential for interaction with vessels.

Large whales, particularly right whales, are vulnerable to injury and mortality from ship strikes.
Although the threat of vessel collision exists anywhere listed species and vessel activity
overlap, ship strike is more likely to occur in areas where high vessel traffic coincides with
high species density. In addition, ship strikes are more likely to occur and more likely to result
in serious injury or mortality when vessels are traveling at speeds greater than ten knots.
Therefore, with a likelihood of encountering a whale low and the chance of vessel strike
extremely low, we have determined that the increased risk of vessel collision posed by project
vessel operation in the action area is insignificant.
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ESA Conclusions

Based on the analysis concluding that all effects of the proposed project on listed species will
be insignificant and discountable, we concur with the determination that the pilot deployment
of one test unit in 2013 for a four month period (April through July) is not likely to adversely
affect any listed species under our jurisdiction. Therefore, no further consultation pursuant to
section 7 of the ESA is required. Reinitiation of consultation is required and shall be requested
by the Federal agency or by us, where discretionary Federal involvement or control over the
action has been retained or is authorized by law and: (a) If new information reveals effects of
the action that may affect listed species or critical habitat in a manner or to an extent not
previously considered in the consultation; (b) If the identified action is subsequently modified
in a manner that causes an effect to the listed species or critical habitat that was not considered
in the consultation; or (c) If a new species is listed or critical habitat designated that may be
affected by the identified action.

EFH and FWCA Conclusions

We concur with your determination that adverse impacts to EFH and FWCA species and
habitats will be minimal. According to your letter, a monitoring program has been in place
since 2012 to evaluate the effects of the project on benthic resources and fish, and that this
program will continue during the project deployment. We support this continued monitoring
program, and request a copy of monitoring reports be sent to us for review upon completion of
the project. Please also note that a distinct and further EFH consultation must be reinitiated
pursuant to 50 CFR 600.920(1) if new information becomes available or the project is revised in
such a manner that affects the basis for the above determination.

Marine Mammal Conclusions

Based on the information provided, we do not anticipate any impacts to marine mammals
caused from extraneous noise, entanglement or vessel strike. Ifit is determined during the
project deployment or due to alterations to the project technology, that activities could impact
marine mammals, then we recommend that operations be suspended and UMaine either; 1)
consult with us to implement further mitigation to avoid take or; 2) apply for an incidental take
authorization pursuant to section 101 (a)(5)(A) and (D) of the MMPA.

Should you have any ESA related questions about this correspondence please contact David

Bean at (207) 866-4172 or by e-mail (David.Bean@Noaa.gov). For questions in regards to
effects to EFH and FWCA resources, please contact Michael Johnson at (978) 281-9130 or by
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email (mike.r.johnson@Noaa.gov). For questions regarding the MMPA, please contact
Michelle Magliocca in NMFS’ Office of Protected Resources in Silver Spring, Maryland at
(301) 427-8426 or by email (Michelle.Magliocca@Noaa.gov).

Sincerely,

K. Bullard
egional Administrator

EC: Bean, F/NER3
Magliocca, F/PR1
Johnson, FNER4
Boelke, F/NER4
Jay Clement, ACOE

File Code: Sec 7 UMaine Offshore Wind Turbine Interim Castine, Maine
PCTS: UNER/2013/9477
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Figure 3. Proposed mooring line design for anchoring floating platform
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

Ecological Services
Maine Field Office
17 Godfrey Drive, Suite 2
Orono, Maine 04473
207/866-3344 Fax: 207/866-3351

March 7, 2013

Laura Margason

Department of Energy

Golden Field Office

1617 Cole Boulevard

Gglden, Colorado 80401-3393

Dear Ms. Margason:

This letter responds to your January 16, 2013 letter requesting consultation pursuant to section 7
of the Endangered Species Act (ESA). This letter provides the U. S. Fish and Wildlife Service’s
(Service) response pursuant to section 7 of the ESA, as amended (16 U.S.C. 1531-1543), Bald
and Golden Eagle Protection Act (16 U.S.C. 668-668d, 54 Stat. 250), and the Fish and Wildlife
Coordination Act, as amended (16 U.S.C. 661-667d).

Project Name/Location: University of Maine Testing of a Floating Offshore Wind
Turbine Platform, Castine, Maine

Log Number: 05E1IME00-2012-X-0076

The University of Maine intends to deploy a 20 kW Renewegy wind turbine on a floating
"platform in Castine, Maine. The turbine would measure about 41 feet from waterline to the hub,
the rotor diameter would measure about 32 feet, and the total turbine height would be about 57
feet. The floating platform would be connected by cable to the Central Maine Power grid near
Dyce’s Head Road. The project would be deployed for up to four months in the spring and early
summer of 2013. During the testing, the performance will be-monitored in addition to
monitoring birds (visual surveys and web camera observation), marine mammals (visual
surveys), and bats (bat detectors). Similar pre-construction studies were conducted in 2012.
Results of 2013 studies will be shared with the Service.

The Department of Energy (DOE) has acknowledged that some birds may collide with the
turbine during the four-month deployment. However, the DOE has made a determination that the
project is not likely to adversely affect the federally threatened piping plover (Charadrius
melodus) and endangered roseate tern (Sterna dougallii) and has, therefore, requested the
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Service’s concurrence with this determination.

The Service has reviewed the Draft Supplemental Environmental Assessment (EA), which
covers the activities at the Castine test site. We met with the University of Maine in early 2013.
They provided additional information and answered questions on the EA as requested.

ESA Listed Species in the Action Area

Piping plover

The piping plover (Charadrius melodus) nests on sand beaches on the coast of Maine. The
closest nesting location is located at Reid State Park, which is located approximately 45 miles
southwest of the Castine project area. It is unlikely that piping plovers from Maine nesting areas
would be in the vicinity of Castine during the test period. However, approximately 250 pairs
nest in eastern Canada and could be passing through the test area during the time that the turbine
is deployed.

Little is known about the migration routes, altitude, flight patterns, and timing of migration of
piping plovers migrating to eastern Canada. Northward migration from wintering grounds to
breeding grounds occurs during late February, March, and early April. Piping plovers arrive in
Nova Scotia from mid to late April. Southward migration begins as young plovers fledge in late
July and extends through August, trailing off in early September. Plovers are generally believed
to migrate in close proximity to the shoreline making shore stopovers lasting from a few days to
a month at coastal locations during their migration. It is possible that as many as 500 northward
migration flights by piping plovers may occur along the coast of Maine each spring. It is also
possible that some or all eastern Canada plovers could migrate over water in the Gulf of Maine.

Risk to piping plovers from wind turbine generators sited near shore was assessed for another
offshore wind generation project in New England in the Service’s Biological Opinion for the
Cape Wind Energy Project in Nantucket Sound, Massachusetts (2008). The Cape Wind project
is proposed at a location that is two miles from the closest piping plover nesting beaches. The
Cape Wind Biological Opinion reviewed and evaluated potential risk to piping plovers from
other wind projects in eastern Canada and Massachusetts located near plover nesting beaches.
None of these projects has caused detectable injury to piping plovers up to the time the Cape
Wind Opinion was completed. Modeled collision rates for Cape Wind for migratory and
resident piping plovers were estimated to be 0.18 collisions per year.

Impacts may vary with the specific size, number, and configuration of proposed wind turbine
generators and site-specific factors such as juxtaposition of nesting and foraging habitats and
weather patterns.

Because of the project location (the Castine test location is located far from nesting areas in
Maine), the duration of the project testing (scheduled to be deployed for only four months), the
absence of foraging habitat (there is little shorebird foraging habitat in the vicinity), and the
overall size of the project (there is only a single turbine with small rotor swept area), we concur
with the DOE that the project in not likely to adversely affect the threatened piping plover.

65 of 69



141

Roseate tern

Roseate terns (Sterna dougallii) nest on islands off the coast of Maine. The closest nesting
location is Seal Island in outer Penobscot Bay approximately 33 miles south of the project area.
Roseate terns prefer to feed inshore, especially in shallow areas and shoals. During the breeding
season, roseate terns forage over shallow coastal waters, sometimes near the colony and at other
times at distances over 20 miles. They typically hover and dive from a height of 3.3 to 20 feet,
but may do so from up to 40 feet. University of Maine preliminary studies documented few terns
in the project area.

Risk to roseate terns from wind turbine generators sited near shore was assessed in the Service’s
Biological Opinion for the Cape Wind Energy Project in Nantucket Sound, Massachusetts
(2008). This project is proposed at a location 19 miles from the closest roseate tern nesting
colony. The Biological Opinion reviewed risk to terns from other wind projects in eastern
Canada and Massachusetts located near tern colonies. Although none of the three wind projects
reviewed have caused injury to roseate terns, other tern species, gulls, and passerine species have
been Killed. Pre-construction studies associated with the Cape Wind Project indicated the flight
height of 90 percent of terns was less than 70 feet. Similar studies associated with the
Massachusetts Maritime Academy single wind turbine documented that average flight height
was 63 feet, and that terns avoided spinning rotor blades. However, ability to avoid wind
turbines would be expected to be reduced during fog, rain, and low visibility conditions.
Modeled collision rates were estimated to be four to five roseate terns killed per year at the Cape
Wind Project.

Impacts of wind projects to terns will vary with the specific size, number, and configuration of
proposed wind turbine generators and site-specific factors such as juxtaposition of nesting and
foraging habitats and weather patterns. In Castine, the project is a single, small turbine,
deployed for four months. The project is located 33 miles from the closest roseate tern nesting
colony, which is farther than these birds normally travel to forage. Pre-construction data
indicates the Castine area is not a concentrated foraging or migration staging area for terns.
Therefore, the Service concurs with DOE that risk from a single wind turbine with small a rotor
swept area at this location is not likely to adversely affect this species.

Red knot

The red knot (Calidris canutus) is a candidate for Federal listing. Red knots use intertidal
habitats as feeding areas and roost in Maine during their spring and fall migrations. Red knots
regularly occur in Maine in late summer during their fall migration, but are very rare during the
spring migration. Because of the small turbine size and timing of project deployment (deployed
for four months during a time that red knots are largely absent from the State), the Service
concurs that the project is not likely to adversely affect this species.

The University of Maine and DeepCWind Consortium’s application to the Army Corps

(February 13, 2013) indicates that the test turbine will be shut down if there is “adverse
interaction (direct or poténtial harm) with ...any federally listed threatened or endangered
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species...” The Service requests that the University of Maine immediately (within 24 hours)
contact the Service if this scenario occurs.

Other Protected Species

Bald and Golden Eagles

As noted in our correspondence with the University of Maine, the closest known active bald
eagle nest is located within about 2.5 miles of the project area. Nesting and non-nesting bald
eagles would be expected to be in the vicinity of the project area during the test.

Risk to bald eagles at the test area is expected to be low because of the distance to the closest
nesting site and the small size of the single turbine. The University of Maine proposed to
conduct web camera surveillance and visual observations during the test of the turbine. Special
circumstances (especially a local abundance of natural food or carrion) could attract eagles to the
area. Although unlikely, eagles may be attracted to a small turbine as a perch site. Given that
the blades on the test turbine could be moving at a high rate of speed, eagles may not see the
spinning blades. An eagle was recently killed in this manner at a small turbine in Maryland.

We request that bald eagle movements in the area be closely monitored on the web camera and
by visual observations. If eagles are frequenting the area, we request that the University contact
the Service to discuss ways to avoid or minimize risk of take. We request that all eagle
encounters documented on the web camera be recorded and provided to the Service as part of the
post-construction monitoring program. This would be valuable information and some of the first
information of its kind collected in Maine.

Migratory Birds and Bats

Small passerine birds, raptors, resident seabirds and waterfowl, and bats will all be present
during the test period (March 1 to June 30). Preliminary studies by the University of Maine
show a diverse assemblage of birds present at the site. Data on flight heights and behaviors
suggest that the majority of birds observed in the test area fly above and below the turbine swept
zone, but 19 percent were in the rotor swept zone. We have no experience with risk to birds
from wind turbines placed on the water and urge the University of Maine to design studies to
evaluate bird behavior in relation to an operating turbine. In particular, studies should be done to
determine whether bird use in the test area increases or decreases in comparison to baseline
studies. Behavioral studies should be done to determine how birds at greatest risk (those species
most likely to fly in the rotor swept zone — gulls, loons, eagles, and some waterfowl) respond to
the operating turbine; especially what percentage show avoidance behavior and what percentage
fly through the rotating rotors. Any bird strikes should be reported to the Service’s, Maine Field
Office by telephone at 207/866-3344, Extension 115 within 24 hours. The web camera should
record bird activity continuously during all daylight hours including pre-dawn and dusk. Camera
recordings should be analyzed promptly to document bird strikes and record, analyze, and
document bird behavior. We request that all bird and bat encounters documented on the web
camera be recorded and provided to the Service as part of the post-construction monitoring
program. :
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The test period will occur during the spring migration when birds and bats are migrating along
the coast at night. Preliminary studies by the University of Maine at the Castine test site did not
evaluate night migration of passerine birds. Migration studies from other inland wind projects in
Maine indicate that about 80 to 85 percent of the migration stream occurs above the turbine
swept zone of large (approximately 3 mW) wind turbines. Thus, a relatively small proportion of
migrating passerine birds would be expected to migrate at the 65 foot height of the test turbine.
However, relatively little is known about coastal passerine bird migration. Large numbers of
migrants accumulate and move along the coast because many species are reluctant to migrate
over large expanses of open water.

The University of Maine interim report of radar studies of bird migration on Monhegan Island
(Mizrahi 2011) show that some coastal migrating birds and bats would be expected to occur at
less than 65 feet (height of the test turbine), especially in inclement weather (fog, low overcast).
The data indicate 2 to 27 percent of targets flew below 50 meters in height on nights in July
2010. No radar measurements were taken during the spring migration on Monhegan Island that
would coincide with the test period at Castine. The Service would appreciate receiving a final
report for the radar studies conducted on Monhegan Island in 2010.

The University of Maine and DeepCWind Consortium’s application to the Army Corps
(February 13, 2013) indicates that to minimize risk to bats, cut-in speed will be approximately
3.5 meters per second, except during the time window of one hour before sunset and 2 hours
after sunset, when cut-in speed will be approximately 5 meters per second. In addition, we
recommend that the approximately 5 meters per second cut in speed be implemented throughout
the night time hours to minimize risk to bats.

Proposed Project Visibility Lighting

Patterns of lighting (red versus white light, blinking or constant) will affect relative attraction to
or avoidance of turbines by birds migrating at night. Our Service Land-Based Wind Energy
Guidelines recommend that project developers: “Employ only red, or dual red and white strobe,
strobe-like, or flashing lights, not steady burning lights, to meet Federal Aviation Administration
(FAA) requirements for visibility lighting of wind turbines, permanent met towers, and
communication towers. Only a portion of the turbines within the wind project should be lighted,
and all pilot warning lights should fire synchronously.”

Several authors have found that steady burning FAA obstruction lighting and some other types of
lighting on mainly land-based tall structures (generally communication towers at heights of

1,000 feet) can attract or disorient night migrating birds, resulting in collisions with those
structures. In a Michigan study, there was a 71 percent reduction in avian collision mortality at
communication towers after red, continuous lights were extinguished and replaced with flashing
or strobe lights,

A recent comprehensive review of research on the effects of lights from tall structures on night
migrating birds concluded that the use of synchronously flashing LED lights significantly
reduces avian mortality at tall structures.
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We noticed that the test turbine on the University of Maine campus has a single continuously

burning, red light. If it meets FAA requirements, we recommend an LED flashing red light or no
light at all.

We appreciate your cooperation to date and look forward to continued coordination regarding
this project. If you have any questions about our comments, please contact Mark McCollough,
endangered species biologist, by email at Mark_McCollugh@fws.gov or by telephone at
207/866-3344 Extension 115.

Sincerely,

Laury A. Zicari,
Field Supervisor
Maine Field Office
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Department of Energy
Golden Field Office
1617 Cole Boulevard

Golden, Colorado 80401-3393

FINDING OF NO SIGNIFICANT IMPACT

UNIVERSITY OF MAINE’S DEEPWATER OFFSHORE FLOATING WIND TURBINE
TESTING AND DEMONSTRATION PROJECT — CASTINE

DOE/EA-1792-S1

AGENCY: U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy
ACTION: Finding of No Significant Impact (FONSI)

SUMMARY: The U.S. Department of Energy (DOE) has completed a Supplemental
Environmental Assessment (Supplemental EA) DOE/EA-1792-S1 for the University of Maine’s
(UMaine) Deepwater Offshore Floating Wind Turbine Testing and Demonstration Project -
Castine. DOE prepared the Supplemental EA to evaluate the potential environmental impacts of
providing funding to the UMaine for their proposed project offshore of Dyce Head in Castine,
Hancock County, Maine (Castine site).

UMaine originally proposed to use federal funding to fabricate and temporarily deploy up to two,
1/3-scale turbines in Gulf of Maine, in waters south of Monhegan Island, Maine. DOE
completed an earlier Environmental Assessment (DOE/EA-1792) and issued a FONSI specific to
the Monhegan site in September 2011. UMaine has since proposed to downscale the size of the
tower and turbine from 1/3 scale to 1/8 scale. Because of this proposed change to a smaller
turbine, UMaine is proposing to deploy the tower and turbine at a more sheltered nearshore
location just west of Castine, Maine prior to testing at the Monhegan site in the summer and fall
of 2013. DOE determined that due to the addition of a new test site, a Supplemental EA was
required prior to the authorization of federal funding'.

All discussions, analyses, and findings related to UMaine’s proposed project, including applicant
committed measures, for both the Monhegan and Castine sites, are documented in DOE/EA-
1792 and DOE/EA-1792-S1. UMaine will implement the applicant committed measures listed in

' Prior to the issuance of this FONSI, DOE authorized UMaine to use a percentage of the federal funding for
preliminary activities, which include preparing this Supplemental EA, conducting analyses, and agency
consultations, and has approved similar deployment, testing, and retrieval activities at the Monhegan site. These
activities are associated with the proposed project yet do not significantly impact the environment nor represent an
irreversible or irretrievable commitment by the DOE in advance of this finding for UMaine’s proposed testing at
the Castine site.
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Chapter 2.5 of DOE/EA-1792-S1 to minimize or avoid potential environmental effects to
biological resources, ocean and land use, and cultural resources®. No DOE required mitigation
was developed through public review of the draft Supplemental EA or interagency consultations.
DOE/EA-1792 and DOE/EA-1792-S1 are hereby incorporated into this FONSI by reference.

Based on the analysis in the Supplemental EA, DOE has determined that the decision to
authorize the expenditure of Congressionally directed federal funding by UMaine to proceed
with the deployment, testing, and retrieval of one small-scale floating turbine at the Castine site,
analyzed under DOE’s Proposed Action and UMaine’s proposed project, will not significantly
affect the quality of the human and natural environment and that the preparation of an
Environmental Impact Statement is not required. This finding and decision is based on the
consideration of DOE’s NEPA implementing regulations (10 CFR Part 1021) and the Council on
Environmental Quality's criteria for significance (40 CFR 1508.27), both with regard to the
context and the intensity of impacts analyzed in the Supplemental EA.

CONTEXT

The UMaine is proposing to use Congressionally directed federal funding administered through
DOE to deploy a 20-kW, 57-foot-tall wind turbine on a floating platform in state waters, 500 to
1,000 feet offshore of Dyce Head in Castine, Maine for a period of approximately four months in
the spring and summer of 2013.

Because the effects of the project are limited to the local geographic area, short-term in duration,
small-scale in nature, and the applicant committed measures listed in Chapter 2.5 of the final
Supplemental EA are designed specifically to minimize or avoid potential environmental effects
to biological resources, cultural resources, and ocean and land use; DOE has determined that
there no direct, indirect, or cumulative effects of sufficient size or duration to be significant at the
local, regional, or national level.

INTENSITY
Impacts that may be both beneficial and adverse:

In the Supplemental EA, DOE considered and analyzed the beneficial and adverse impacts for
the four-month turbine deployment at the Castine site. Due to the short term deployment and
small size of the turbine and platform, the potential for adverse impacts to affected resources
would be minimal. Applicant committed measures have been established to minimize potential
adverse impacts to biological resources, cultural resources, and ocean and land use.

? The applicant committed measures listed in Chapter 2.5 of DOE/EA-1792-S1 will be incorporated and enforceable
through the award terms and conditions. UMaine agrees to abide by the conditions, limitations, mitigation
requirements, monitoring requirements and reporting responsibilities specified in DOE/EA-1792-S1.
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As an innovative technological and research related renewable energy project, UMaine’s project
may result in the beneficial effects of exploration towards reductions in fossil fuel use,
improvements in renewable energy production, and meeting the DOE Wind and Water Power
Program’s mission and goals for offshore wind advancement.

The degree to which the proposed action affects public health or safety:

In the Supplemental EA, DOE considered that there would be no disproportionately high or
adverse human health or environmental effects related to the project and that it would not be a
likely target for intentional destructive acts that could further affect public safety. In consultation
with the US Coast Guard (USCG) Waterways Management Division, UMaine developed a
navigation safety plan that would minimize impacts to public safety specific to commercial or
recreational vessel traffic. The safety plan would include the use of best management practices
during towing, deployment, and removal of the turbine and floating platform. Notice will be
given to the Maine Marine Patrol and USCG to alert fishermen about towing operations and to
advise for the removal of gear from the planned tow route to further minimize impacts to the
public.

Unique characteristics of the geographic area such as proximity to historic or cultural
resources, park lands, prime farmlands, wetlands, wild and scenic rivers, or ecologically critical
areas:

Historic and cultural resources have been identified in the UMaine project area, and are
described further in the Supplemental EA (Chapter 3.5). The proposed project site has no known
unique or significant geographic resources and would avoid neighboring cultural resources
identified in Chapter 3.5.

No other unique characteristics of the area would be altered or otherwise affected.

The degree to which the effects on the quality of the human environment are likely to be highly
controversial:

Deployment of deepwater offshore floating wind turbines is relatively new to coastal Maine, but
because of the small scale and short term of the deployment, this project has not been highly
controversial. No public comments were received on the Draft Supplemental EA when it was
available for public review, and the Town of Castine and Maine Maritime Academy have
demonstrated their support of the project.

The degree to which the possible effects on the human environment are highly uncertain or
involve unique or unknown risks:

Although some elements of this project involve relatively new technology, testing and scientific
peer reviewed research on the technology are sufficient to support the findings and assessment of
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effects in the Supplemental EA. The potential impacts to the human environment are fully
analyzed and supported by previous projects, studies and publications, as referenced in the
Supplemental EA. There is a low probability of highly uncertain effects or unique or unknown
risks resulting from the proposed project.

The degree to which the action may establish a precedent for future actions with significant
effects or represents a decision in principle about a future consideration:

Because of the nature of this research project, it could beneficially influence future development
and deployment of deepwater, offshore wind turbines. However, the small scale and short term
of the proposed project deployment do not represent significant effects nor do they represent a
decision in principle about a future consideration.

Whether the action is related to other actions with individually insignificant but cumulatively
significant impacts:

Operation of the small scale turbine might temporarily contribute to the cumulative mortality of
individual birds and bats caused by this and other existing man-made structures in the region.
However, it is anticipated that few birds or bats would be harmed by the project because the rotor
diameter of the turbine would be small and the turbine would be deployed at the Castine site for
only four months. The proposed action when evaluated together with other past, present, or
reasonably foreseeable land disturbing activities in the area would not result in other
cumulatively significant impacts at the local or regional scale.

The degree to which the action may adversely affect districts, sites, highways, structures, or
objects listed in or eligible for listing in the National Register of Historic Places or may cause
loss or destruction of significant scientific, cultural, or historical resources:

Surveys have been conducted by UMaine to ensure that shipwrecks and other underwater
historic properties would not be disturbed by deployment of the turbine. The turbine would be
located so that it would not be visible, or would appear small, from historic properties in the
surrounding area. Therefore, deployment and retrieval of the floating platform would not
adversely alter the viewshed from those properties or otherwise adversely affect districts, sites,
or other properties listed or eligible for listing, or cause loss or destruction of significant
scientific, cultural or historical resources. The Maine Historic Preservation Officer has concurred
with this conclusion in a letter dated January 2, 2013. The Penobscot Indian Nation and the
Aroostook Band of Micmacs each responded to DOE in transmittals dated November 29, 2012
that the project would not have impacts to any structure or site significant to those tribal nations.

The degree to which the action may adversely affect an endangered or threatened species or its
habitat that has been determined to be critical under the Endangered Species Act (ESA) of 1973:
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Deepwater Offshore Wind Test Site in Castine, Maine

Fish and Wildlife Monitoring Plan

University of Maine
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Deepwater Offshore Wind Test Site at
Castine, ME

Fish and Wildlife Monitoring Plan

Introduction

Requirements under 38 MRSA §480-HH provide a framework within which the University
of Maine (UMaine) and DeepCwind Consortium are applying for a permit from Maine
Department of Environmental Protection (MDEP) to temporarily deploy one one-eighth
scale floating wind turbine prototypes. Part E under Section 3 (Application Requirements)
identifies requirements for a fish and wildlife monitoring plan for threatened and endangered
species (both state and federally listed), avian species, bats, matine mammals, and other
marine resources, which must be prepared in consultation with resource agencies. To
address these requirements, this plan includes the following sections:

Section 1............ Potential impacts

Section 2............ Description of monitoring equipment, methods and data analysis

Section 3............ Distribution of data to MDEP

Section 4............ Detailed implementation schedule and quartetly reporting to
MDEP

Section 5............ Detailed monitoring schedule

Section 6............ Provisions for identifying and implementing remedial measures if
adverse changes in fish/wildlife behavior are identified

Section 7............ Description of methods to monitor noise and electronic fields

Section 8............ Provisions for annual reporting of monitoring results

Section 1 addresses potential impacts for each species group related to: physical interaction
with turbines, platforms, cables and anchors; alteration of benthic, demersal, and pelagic
habitats and species that rely on them; and pollution effects — such as solvents, construction
materials, hydraulic and other fluids. Acoustic effects of turbines and other system
components are addressed in Section 7.

The environmental monitoring research is designed to deliver information about species of
conservation or commercial concern, as well as provide new understanding about the
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spectrum of potential environmental impacts of deep-water offshore wind developments on
marine species, habitats, and ecosystems in the Gulf of Maine. The assessment of potential
impacts and design of an appropriate, effective monitoring plan are based on a review of
existing information and initial field studies, as presented in the accompanying Commercial
Fishing and Marine Resources Report prepared by UMaine.

The Fish and Wildlife Monitoring Plan includes survey methods for the following groups:

» Benthic and demersal marine species: Before-After, Control-Impact (BACI) sutveys
of the test site(s) and control site(s) using a Remotely Operated Vehicle (ROV).
Telemetry to identify tagged fish species presence and movement within the test site

area.

» Pelagic marine resources: Telemetry to identify tagged fish species presence and
movement within the test site area.

» Marine mammals: Assessment of the noise produced by the turbine, platform and
anchoring system from the perspective of marine mammal impacts; opportunistic
and dedicated visual surveys for marine mammals in association with other field
work.

» Bitrds and bats: Opportunistic and dedicated visual surveys for birds in the test site
area. Opportunistic visual identification of targets to ground truth radar. Passive
acoustic monitoring for bats. Ongoing interpretation of bird and bat data collected
at and near Castine, ME within the context of data collected through other research
projects throughout the region.

For species groups that can be effectively studied through BACI methods, monitoring is
designed to assess pre-deployment conditions during March-June 2012, as well as conditions
during the same seasonal window (March-June) during the year(s) of turbine deployment,
currently proposed for 2012 and 2013.

A location map of the project test site is presented in Figure i-1. For specific turbine location
and layout information, refer to the Site Plan section of the U.S. Army Corps (USACE)
Permit application.

The applicant, the University of Maine, has developed this monitoring plan based on
contributions from multiple individual researchers and organizations. In addition,
organizations on the project permitting team supporting the University of Maine’s
application have contributed to this plan, including HDR/DTA and Kleinschmidt
Associates. Dr. Damian Brady, University of Maine, in the leader of the environmental
monitoring team and is ultimately responsible for design and implementation of appropriate,
effective monitoring for the project.
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1.1

1.2

1.3

Potential Impacts

LISTED BENTHIC AND DEMERSAL MARINE SPECIES

No benthic or demersal marine species are federally or state listed, with the exception of
diadromous fishes, addressed in Section 1.3. General information on and pelagic marine
resources is presented in Section 1.9.

LISTED MARINE MAMMALS

Six large whale species are federally or state listed: humpback, right, fin, sei, blue and sperm
whale. Potential for interactions with platform and anchoring systems are addressed under

Section 1.8 Marine Mammals, below. Monitoring plans are presented in Section 2.8 Marine
Mammals and Section 7.0 Ambient Noise.

LISTED MARINE FISH

Two marine fishes are federally or state listed: Atlantic salmon and shortnose sturgeon. In
addition, Atlantic sturgeon was recently listed.

No specific literature exists on the interaction of salmon or sturgeon with offshore platforms
or anchoring systems. However, some literature exists on the impacts of pile driving and
other in-river construction activities, e.g., dredging (Hastings 1983; Zydlewski 2009). Sub-
adult and adult shortnose sturgeon were not shown to be substantially affected in either of
these studies. Although construction activities and platform operations could change the
local environment to result in modified movement patterns of individuals, these impacts are
expected to be less severe than would result from pile driving or dredging.

All three species, shortnose sturgeon, Atlantic sturgeon, and Atlantic salmon, use the Gulf of
Maine region as a migratory pathway. NOAA’s National Marine Fisheries Service deploys a
series of receivers near Dice Head Lighthouse that can be used to assess habitat use.

During migration, individuals would be moving through the area of the proposed project
and not be expected to reside for any long period. It is expected that impacts would be most
detrimental during deployment of anchors and turbine platforms, but even then injury to
mobile fishes seems unlikely. This would involve installation of three sailboat anchors and
should have a very limited impact on the migrant populations. Effects of the anchors on
other marine resources are discussed in Section 1-9. The floating turbine platforms may be

1-1
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retrieved during the early summer, however impacts to mobile fish species during this
process should be minimal.

NOAA Fisheries, USGS, and the University of Maine have been deploying and maintaining
an array of acoustic receivers in the Penobscot River since 2005 (Figure 1-1). Receivers
detect, decode, and record individual transmitters that are deployed on or in aquatic
organisms. Additional receivers have been added to this array by other groups (Maine
Department of Marine Resources and University of New England) to make a comprehensive
array of tag detection units in the Gulf of Maine. Annually, different fish species are tagged
in the Penobscot River to determine their movement patterns and survival through the river,
estuary, bay system. Since 2006 the following endangered species have been tagged with
acoustic transmitters that can be detected on the array: Atlantic salmon, Atlantic sturgeon,
and shortnose sturgeon have been regularly tagged.

In each year the number of individual tagged fish available for detection changes (Table 1-1).
Between 200 and 400 Atlantic salmon, 15-25 Atlantic sturgeon and 25-40 shortnose
sturgeon were tagged in the Penobscot River system and available for detection at the Dice
Head array.

All three species were detected on the Dice Head array in each year, some in higher
proportion than others (Table 1-2). Movements through the array were seasonal with
Atlantic salmon movements focused in May; Atlantic sturgeon movements throughout the
year but focused in May and October; shortnose sturgeon movements occurring from May —
July. Some shortnose sturgeon had transmitters that also provided information on depth of
movement. For the five individuals detected in 2009 their average depth of movement was
34.6 = 4.4 (mean £ SD) feet. The channel in this reach of the bay can be up to 120 feet
deep.

LISTED SEA TURTLES

All sea turtles are protected under the ESA. Although sea turtle sightings are uncommon in
the Gulf of Maine (and even less common in the estuaries), leatherback (Dermochelys coriacea),
loggerhead (Caretta caretta), and Atlantic Ridley (Kemp’s Ridley) (Lepidochelys kempi) sea turtles
are known to occur there. The leatherback and Atlantic Ridley are endangered and the
loggerhead is threatened under the ESA. The proposed project is not located within any
critical habitat for marine turtles, and no turtles were observed during the boat-based visual
surveys in the Castine Test Site vicinity over 17 weekly visual surveys from March through
June 2012 (Kennedy 2012).

Sea turtles breathe air, so they remain at or near the sea surface most of the time. Although
turtles can become entangled in nets and fishing line, none of the structutes proposed for
the project (anchors, anchor lines, platform, turbines) is known to pose a threat to this
group. We know of no records of sea turtles in the proposed deployment area, nor are
floating structures known to be a hazard for this group.

1-2
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Figure 1-1
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Penobscot River and Bay receiver array (from Fernandes et al.
2010), each black circle represents one receiver. The rectangles
Identifies the area of interest. NOAA-Fisheries maintains 14
receivers across this channel annually. Receivers from West to
FEast are numbered 1-14.

1-3
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Table 1-1 Available number of tags for detection at the Dice Head array
In each year analyzed.

Table 1-2 The numbers of tags detected at the Dice Head array in each
year analyzed. Percentages are the proportion of those available
that were detected on this part of the array.

1-4
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Table 1-3 includes avian species that are listed as threatened or endangered, as well as species

considered of particular importance and concern by the State of Maine. All of these listed

species may occur in the area of the proposed project. Potential impacts on listed avian

species are addressed in Section 1.6 - Avian Species.

Table 1-3

Listed Avian Species. Source: Maine Department of Inland

Fisheries and Wildlife, US Fish & Wildlife Service

Listed as Federal and/or
State of Maine Endangered
or Threatened

Listed as Maine Species of Important Neotropical

Special Concern

Migrant Species in Maine

Hatlequin Duck Leach’s Storm Petrel Yellow-bellied Sapsucker
Bald Eagle Great Cormorant Veery

Golden Eagle Least Bittern Northern Parula
Peregrine Falcon Black-crowned Night Heron  Chestnut-sided Warbler
Piping Plover Barrow’s Goldeneye Cape May Warbler
Upland Sandpiper Coopet’s Hawk Black-throated Blue Warbler
Roseate Tern Northern Goshawk Blackburnian Warbler
Arctic Tern American Coot Black and White Warbler
Least Tern Red-necked phalarope American Redstart

Black Tern Laughing Gull Ovenbird

Atlantic Puffin Common Tern Canada Warbler
Razorbill Short-eared Owl Rose-breasted Grosbeak

American Pipit
Grasshopper Sparrow

Olive-sided Flycatcher
Loggerhead Shrike
Vesper Sparrow

Eastern Meadowlark
Rusty Blackbird

AVIAN SPECIES

- Orchard Oriole

The USFWS created a list of species requiring special conservation action and awareness: the
Birds of Conservation Concern 2008 (USFWS 2008). Species of Conservation Concern
counted in the project area included 18 red-throated loons (Gavia stellata), three bald eagles
(Hailaeetus lencocephalus), one peregrine falcon (Falo peregrines), two razotbills (Aka torda), and
one unidentified tern. The most recent bald eagle nest sites close to the test site are
approximately 2.5 miles south of the test site on Brooks Island.

1-5
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Direct Impact with Turbine Structure

The operation of the proposed project would introduce static and moving above-water
components at the site, potentially within the flyway of birds and bats. During project
operation, flying vertebrates (migrating birds, foraging birds, and bats) could be at risk of
colliding with the turbine. As described below, the probability of birds and bats being killed
ot injured by the 1/8-scale turbine is low.

While varying with location, the national average of collision-related mortality for birds at
land-based commercial wind farms is low, less than three birds per full-size turbine per year
(Erickson et al. 2001). In addition, the Castine turbine would be lit at night with a flashing
sequence for the purposes of navigational safety; some bird species such as petrels and
migrating songbirds can be attracted to light during nighttime and diurnal conditions with
poor visibility (UMaine 2011), which could put such species at a higher risk of collision with
the turbine.

Bat fatalities at wind energy facilities appear to be highest along forested ridgetops in the
castern U.S. and lowest in relatively open landscapes in the midwestern and western states
(Kunz et al. 2007). A consistent theme in most of the mortality monitoring studies
conducted at utility-scale wind farms has been the predominance of migratory, tree-roosting
species among the fatalities. Of them, nearly 75 percent were tree-roosting, eastern red bats,
hoary bats, and tree cavity-dwelling silver-haired bats (Kunz et al. 2007).

The proposed turbine would have a rotor sweep zone ranging from approximately 25 feet to
57 feet above the water surface (actual rotor diameter of 31.5 feet). Of the 456 flying birds
observed during the 17 surveys UMaine conducted between March through the end of June
2012, the majority flew under 16.4 feet (5 meters) and 40% flew at 3.2 feet (1 meter) high.
Approximately 19% flew between heights of the rotor sweep zone (Figure 1-2). Herring
gulls, ring-billed gulls (Larus delawarensis), and common loons were the most common species
to be flying in the height range of the rotor (Kennedy 2012).

Other Potential Impacts

Any leaking of lubricating oils (e.g., hydraulic fluid) pose risk to birds directly through
coating and contamination of feathers, which can cause loss of buoyancy and
thermoregulation, and toxicity through ingestion. Indirectly, leaking can affect birds by
altering the local food supply, but the small quantity of lubricants used for wind turbines is
unlikely to be the source of chronic leaks large enough to have such indirect effects.
Proposed methods for on-site management of fuels, lubricants and other materials will be
addressed in the USACE Permit application.

BAT SPECIES

Eight species of bats occur in Maine, based upon their normal geographical range. These are
the little brown bat (Myotis lucifugns), northern long-eared bat, (M. septentrionalis), eastern
small-footed bat (M. libii), silver-haired bat (Lasionycteris noctivagans), tri-colored bat (Perimyotis
subflavus), big brown bat (Epfesicus fuscus), eastern red bat (Lasiurus borealis), and hoary bat
(Lasiurus cinerens) (DeGraaf and Yamasaki 2001). The red bat, hoary bat, and silver-haired bat
are migratory in the region, while the other species seek hibernacula in natural and man-
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made structures, including buildings, tree cavities, caves, and rock crevasses (UMaine 2011).
None of these species is listed under the ESA.

Bats become active in eatly spring when night flying insects emerge (Maine Board of
Pesticides Control, Undated). To understand the composition of the bat assemblage during
the later period of the deployment, surveys were conducted from the tower of the Dyce
Head Lighthouse in Castine, the nearest feasible monitoring location to the site at which the
test turbine is to be deployed. An acoustic detector was deployed on the tower of the Dyce
Head Lighthouse on May 22, 2012, and operated nightly through July 10, 2012. A total of
797 bat call sequences were recorded during this period. Between 0 and 107 call sequences
were recorded per night, with an overall activity level of 15.9 call sequences per detector-
night. Bats were detected during 42 out of 50 surveyed nights (84 percent). Of the 797
recorded call sequences, 422 (53 percent) were identified to species or guild. Call fragments
that were too short to be identified were classified as either high frequency or low frequency
“unknown” (Stantec 2012). Results by species are as follows:

e 235 calls - big brown bat/silver-haired bat guild, including the big brown bat and
silver-haired bat;

e 153 calls - Myotis genus;

o 19 calls - eastern red bats;

e 15 calls - hoary bats;

e 228 calls — high frequency unknown (likely includes eastern red bats, tri-colored
bats, and Myotis species); and

e 147 call - low frequency unknown (likely includes big brown, silver-haired, and
hoary bats) (Stantec 2012).

MARINE MAMMALS

The Gulf of Maine is host to numerous marine mammals including large and small whale
species, and three species of seals. Six ESA-listed whales that have the potential to occur in
the Gulf of Maine are North Atlantic right (Ewbalaena glacialis), fin (Balaenoptera physalus),
humpback (Megaptera novaeangliae), sei (B. borealis), blue (B. Musculus), and sperm (Physeter
macrocephalus) whales. None of these species were observed during the 17 boat-based visual
surveys UMaine conducted from March through June 2012 in the project vicinity (Kennedy
2012), nor are they expected to occur near shore in the upper portion of Penobscot Bay
where the project is located. The project is not located within right whale critical habitat.
Critical habitat has not been designated for the other five ESA-listed whale species.

Duting the 2012 boat-based visual surveys, UMaine observers counted 66 harbor seal (Phoca
vitulina), one grey seal (Halichoerns grypus), and 34 harbor porpoise (Phocoena phocoena).
Individuals of these three marine mammal species combined, were found at a density of 0.38
animals/km? (Kennedy 2012). North Atlantic right, humpback, minke (B. acutorostrata), and
fin whales do occur in the outer Penobscot Bay and Gulf of Maine (UMaine 2008), but large
whale species are not be expected to occur in the project area because it is located in the
upper portion of Penobscot Bay.

1-7
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Entanglement and Collision

This section evaluates the potential that marine mammals may become entangled, or collide,
with the project mooring lines. Marine mammals in the Gulf of Maine are exposed to a
variety of anthropogenic structures in the water column, including moored navigation aids
and oceanographic buoys, anchored and moving ships, and lobster buoys. Moored vessels
are common in harbors, such as Castine Harbor, and other locations along the Maine coast.
During the UMaine biological surveys, researchers documented densities of lobster buoys as
high as 9.9 buoys/km? in the project vicinity (Kennedy 2012). As discussed in Section 3.2.1,
during surveys in the project vicinity, one gray seal, 66 harbor seals, and 34 harbor porpoise
were observed. No sea turtles or large whales were observed (Kennedy 2012).

Marine mammals have evolved to avoid colliding with natural features as well as to avoid
predators. For example, many toothed whales have a well-developed ability to echolocate
and avoid structures in the water (Akamatsu et al. 2005). In a study of finless porpoise
(Negphocaena phocaenoides), Akamatsu et al. (2005) found that this species inspected ahead a
distance of up to 250 feet and swam less than 65 feet without using sonar. Researchers
concluded that the distance inspected was sufficient to provide awareness of any risk ahead
(Akamatsu et al. 2005). Seals have well-adapted underwater vision (Schusterman and Balliet
1970) and use their vibrissae to detect changes in pressure or vibrations in the water
(Dehnhardt et al. 2001; Mills and Renouf 1986). Because of the acute sensory capabilities of
toothed whales (echolocation) and the small size and maneuverability of seals, it is expected
that the marine mammal species that occur in the project area would be able to detect and
avoid underwater moorings.

There is generally more uncertainty regarding the ability of baleen whales, which do not use
sonar, to avoid mooring lines. However, whale collisions with moored ships and buoys are
uncommon. Large whales are not expected to occur in the project area, which is located in
upper Penobscot Bay 500 to 1,000 feet offshore.

In addition, the mass/buoyancy of the platform and mass of the anchors is expected to
create substantial tension in the mooring lines. These factors would prevent the formation of
loops around a passing whale. The potential for heavy mooring gear combined with
relatively taut mooring lines to entangle whales has been shown to be negligible (Wursig and
Gaily 2002).

The small size of the project relative to surrounding open ocean area of Penobscot Bay, the
fact that the platform would be temporarily deployed for up to four months and that large
whale presence at the project area is unlikely, further reduces the likelihood of an adverse
effect to marine mammals, including ESA-listed species. A slight increase in vessel traffic
associated with the project installation and maintenance would be negligible for this small
scale and temporary project. While the potential for a vessel and marine mammal interaction
is unlikely, NMFS marine mammal avoidance procedures would be implemented in the
event that a marine mammal is encountered by a deployment or maintenance vessel.

In conclusion, for the reasons stated, the potential that marine mammals will become
entangled or collide with the project, or collide with service vessels is negligible.
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Haul Out

Seals are known to haul out on nearly any floating platform. Thus, the most common direct
interaction between marine mammals and the turbines is likely to involve seals using new
solid structures above the water line. Hauling out on a turbine platform is unlikely to injure
the seal; rather, it is more likely that seals could become a nuisance to operations and
maintenance.

Design specifications for the test turbines include deterrents to use of the structures by
marine mammals. Specifically, platforms or structures will be designed to discourage use by
seals for haul-out by avoiding horizontal structures near the watetline. The Tension Leg
Platform does not include any horizontal structures close enough to the waterline for seal
haul-out to be feasible.

Other Potential Impacts

Increase in vessel traffic associated with the project installation and maintenance for this
temporary project will be mostly related to approximately weekly site visits for combined
monitoring and maintenance purposes. While the potential for a vessel and marine mammal
interaction is unlikely, NMFS marine mammal avoidance procedures would be implemented
in the event that a marine mammal is encountered by a construction or maintenance vessel.

OTHER MARINE RESOURCES: BENTHIC, DEMERSAL, AND PELAGIC
SPECIES

Direct Effects to Marine Life from Deployment of the Anchors on the Seabed

Potential effects resulting from the deployment of the floating turbine platform and subsea
cable to habitat on the seabed and in the water column include: 1) direct effects on marine
life from deployment on and removal from the seabed of the anchors and subsea cable and
2) changes to the marine community composition at the deployment site (e.g., use patterns,
attraction, aversion).

Some benthos would be disturbed from the deployment of the four anchors and the subsea
cable on, and their removal from, the seabed. Specifically, the placement of anchors and the
cable could cover or injure slow-moving or immobile benthic organisms, such as bivalves,
sand dollars, and worms directly beneath the anchors. Removal of the anchors and cable
could also potentially harm slow-moving or immobile benthic organisms. UMaine will use
embedment anchors because this anchor type minimizes impacts to the seafloor compatred
to other anchor designs, works with the bottom conditions at the proposed site, and is easily
removed at project completion. The combined footprint of the four anchors would be at
most 64 ft2. The footprint of the conduit containing the subsea cable, having a diameter of
2%2 inches, plus associated strip weights, would also be very small. Mobile invertebrates and
fish species would likely move away from the immediate vicinity of the project during
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deployment and removal activities. Therefore, the placement and removal of the four
anchors and the subsea cable would cause negligible effect to benthic organisms.

The presence of floating turbine platforms in the water column and floating above the water
may result in temporary altered use by marine life and a resulting temporary change in the
marine community composition in the following ways:

e Artificial reef effect! - The anchors, mooring lines, below-water portions of the
turbine platform, and subsea cable could provide habitat for biofouling organisms
and structure-oriented fish.

e Fish aggregation device (FAD) effect — Fish are also known to aggregate around
floating objects (Nelson 2003), which is often called a FAD effect.

e Bird roosting/seal haul out — Birds may roost on the above-water portions of the
platform, and seals are known to haul out on nearly any accessible floating platform.

e Avoidance of the project area by resident and migratory species — For commercial-
scale offshore wind projects, concerns have been raised that resident or migratory
species might avoid wind farms.

Because the anchors are small (having similar dimensions to anchors used by large sailing
vessels in Castine Harbor and along the Maine coast), as is the footprint of the cable conduit
and associated strip anchors, and because the deployment is temporary, lasting only four
months or less, any such effects to the marine community would be negligible. As was
concluded in the Monhegan FONSI (DOE 2011) for larger 1/3-scale floating turbine
platforms, the degree to which the project would change the habitat or the marine
community in the deployment area is expected to be negligible, and would not affect
populations of species that use the area, because of:

e The small spatial scale of the project (tevised to be even smaller — only one 1/8-
scale platform, associated moorings, and a subsea cable deployed on the surface of
the seabed);

e The deployment of the project in an existing subsea cable ROW;

e The short duration of installation activities - the short period of time required for
deployment and removal minimizes the avoidance of the area of marine species; and

e The short duration of the project - biofouling organisms would have only four
months to grow before the platform would be removed, which minimizes the
artificial reef effect of the platform.

In addition, design measures would be implemented to minimize bird attraction and roosting
(e.g., the turbine will not have external ladders or other structures that would allow birds to
perch near the turbine blades) and to prevent seal haul out (the platform deck will be raised
several feet above the water level).

! An artificial reef is 2 human-made underwater structure, typically built for the purpose of

promoting marine life in areas of generally featureless bottom.
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Essential Fish Habitat

For the larger floating wind turbine platforms proposed for deployment at the Monhegan
test site, NMFES in a letter dated February 22, 2011, concurred that the project may affect,
but would not likely adversely affect ESA-listed fish, marine mammals, and sea turtles or
EFH under the Magnuson-Stevens Fishery Conservation and Management Act. NMFES also
concurred that impacts to protected marine mammals are unlikely to occur. In a letter dated
August 18, 2011, USFWS concurred that the project effects are likely to be insignificant and
discountable and would not likely adversely affect the ESA-listed roseate tern and piping
plover (DOE 2011). As described below, the effects of temporarily deploying a single 1/8-
scale platform and turbine at the Castine site would have similar or less effects than those
identified for testing at the Monhegan site.

Three ESA-listed fish species, Atlantic salmon, shortnose sturgeon, and Atlantic sturgeon,
have the potential to occur in the project area. All three species were detected at the Dice
Head acoustic detection array during monitoring from 2009 to 2011. Movements through
the array were seasonal with Atlantic salmon movements focused in May, Atlantic sturgeon
movements throughout the year but focused in May and October, and shortnose sturgeon
movements occurring from May to July (Zydlewski 2012). These three species use the
project area as a migration corridor. This part of Penobscot Bay is very expansive and quite
deep, and the project will not obstruct these species as they swim into and out of the
Penobscot River and estuary. Because of the small size of this research project relative to the
surrounding marine habitat, the short nature of the deployment, the limited time these
migratory would be in the project site, and the overall lack of project effects to fish, the
presence of the temporary project would result in a discountable and insignificant effect to
these three species, and the project is not likely to adversely affect them.

There are a number of federally managed fish species with EFH in waters off of Castine.
Habitat types that represent EFH include all portions of the water column or substrate
types, such as soft bottom, hard bottom, and various mixtures of hard and soft (NOAA
2012). The footprint of the anchors may slightly decrease available bottom foraging habitat
and areas considered to be EFH. However, the maximum area covered by the anchors
(combined area of 64 feet?) and the 2'2-inch subsea cable conduit and associated strip
weights would be very small and the type of habitat to be disturbed is very prevalent along
the Maine coast. Placement of anchors and the subsea cable in areas of soft bottom substrate
would likely result in a temporary and localized increase in turbidity during deployment and
removal; with up to four anchors to be deployed, this effect would be short term and
negligible. As discussed above, mobile species such as fish, would likely avoid the immediate
deployment area during project installation activities. Project deployment activities for the
marine components of the project are expected to total five days (two days to deploy the
four anchors, one day to deploy the floating turbine platform, and two days to deploy the
subsea cable). Project removal activities would take a similar amount of time. Therefore, any
shift in habitat use by marine species during installation or removal activities would be
temporary. Because the project is small scale and temporary, effects on EFH (e.g., waters
and substrate necessary for fish to spawn, breed, feed, etc.) are expected to be negligible.

The University of Maine also conducted a dive survey of the area and concluded that there
were no eel grass or macroalgal dominated habitat that might constitute nursery habitat for
juvenile estuary dependent fishes.
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1.9.2 Changes to Marine Community Composition

The anchors, mooring cables, and below-water portions of the turbine platforms could
provide habitat for biofouling organisms and structure-oriented fish, which may in turn
result in an artificial reef effect. Fishes are also known to aggregate around floating objects
(Nelson 2003a), which for that reason are often called Fish Aggregation Devices (FADs).
Marine species, including fishes, invertebrates, and marine mammals may avoid the
immediate area due to noise produced by the turbines, platform, and anchoring system. The
presence of the project components in the water column and floating above the water may
therefore result in altered use by marine life in the area and a resulting change in the marine
community composition. These potential effects, described further below, are primarily
direct effects, though species that may be attracted to the biofouling community, once
established, and not necessarily the structures themselves, represent indirect effects of the
proposed project.

Mobile species such as pelagic fishes, birds, or marine mammals would likely avoid the
deployment area during project installation. Project deployment and removal are expected to
total one day per anchor and one day per turbine platform. Therefore, any shift in habitat
use of marine species during installation or removal would be temporary.

1.9.3 Artificial Reef

Common biofouling organisms include algae and sessile invertebrate species, both those
having a hard calcium carbonate exterior such as barnacles, mussels, and bryozoans, and
soft-bodied organisms such as sponges, tunicates, and hydroids. Biofouling organisms occur
at all ocean depths, and therefore are expected to colonize the anchors, mooring cables and
portions of the floating platforms below the waterline. The UMaine Physical Oceanography
Group, part of the School of Marine Sciences, maintains the Gulf of Maine Array
oceanographic buoys within NERACOOS. UMaine researchers have observed that, in
general, the spring bloom is a very active period of marine growth that usually starts in
March or April of each year, and growth slows by September and October. Biological
growth can be variable and is dependent on depth, light, temperature and nutrients. Buoys
deployed in the fall and recovered in late winter/eatly spring typically don't have much
growth. Conversely, buoys deployed in the spring and recovered in the fall can have
extensive fouling (Figure 1-2); UMaine researchers have reported approximately 15 cm of
biofouling growth (species unspecified) for structures deployed through the spring.
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Figure 1-2  Representative biofouling on Gulf of Maine Oceanographic
Buoys. Buoy E01 summer fouling shown on left and Buoy E01
winter fouling shown on right

Areas of shelter, structure and cover ate typically sought by fish for protection from
predators (Johnson and Stickney 1989). Artificial structures such as buoys or docks can serve
as good sources of cover and refuge—particularly hard substrate having a vertical orientation
(USACE 2004). Artificial structures in marine areas where there is comparably little structure
associated with the seabed can be particularly attractive to structure-oriented species.
Subsequent colonization by marine life that otherwise would not occur in a particular area, in
turn, attracts other predatory fish (Ogden 2005).

Many fish species have specific substrate and habitat requirements. In Maine, monkfish and
many flatfish species such as American plaice and winter, witch, and windowpane flounder
prefer sediment habitats. Other species such as longhorn sculpin, Acadian redfish and
Atlantic cod recruit to and often are associated with rocky habitats (Collette and Klein-
MacPhee 2002). In some cases, organisms that recruit to hard substrates such as deep-water
corals create preferred nursery habitats for recruiting groundfishes (Auster 2005). Thus it is
possible that the anchors and chains placed into soft-sediment habitats would diversify
substrate heterogeneity that could increase the recruitment potential for some species of
groundfish (UMaine, unpublished).

Sampling conducted before and after installation of the Vindeby Offshore Wind Farm along
the Danish coast found that fish abundance increased (Robert Gordon University 2002).
The Minerals Management Service’s (MMS) Rigs to Reefs program reported 20 to 50 times
more fish near artificial reefs with biofouling than in the surrounding waters (MMS 2007).
Previous environmental assessments for wave energy projects have identified marine
biofouling as a potential direct benefit to marine biological resources (U.S. Department of
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the Navy 2003). A relatively small reef effect is expected; the two platforms and moorings
represent a relatively small surface area below the waterline in comparison to that of floating
offshore oil platforms or large European, nearshore wind farms.

FAD Effect

Related to artificial reef effects, fishes are also known to aggregate around floating objects
(Nelson 2003a), which is often called a FAD (Fish Aggregation Device) effect. FAD
definitions vary, but generally FADs (or structures acting as FADs) are assumed to be
floating at or near the surface of the water. The degree of proximity can vary by species,
ranging from less than 1 m from the structure for many juvenile fishes, to 1 km or more for
large pelagic fishes like tunas. These pelagic communities are usually more ephemeral than
reef-associated communities (P. Nelson, Pacific States Marine Fisheries Commission,
personal communication with P. Browne, HDR, July 19, 2010). Nelson (20032) found that
tish assemblages associated with FADs supporting a well-developed biofouling community
were larger and more diverse than those around FADs devoid of a biofouling community.

Many cases are documented of aggregations associated with drift algae (Mitchell and Hunter
1970; Kokita and Omori 1998; Safran and Omori 1990), oil platforms (Love et al. 2000), ice
floes (Crawford and Jorgenson 1993) and other more durable debris (Parin and Fedoryako
1999) in higher latitudes. Although anchored FAD design consists fundamentally of an
anchor, line, and buoy (McPhaden 1993; Friedlander et al. 1994; Hassan 1994; Higashi 1994;
Nelson 2003a), even very simple designs have been shown to attract fish in great numbers
(Hunter and Mitchell 1968; Beets 1989; Hair et al. 1994; Hall et al. 1999a; Hall et al. 1999b;
Nelson 1999). Development of an artificial reef or attraction of structure-oriented fish may
in turn also attract other predators including marine mammals and birds.
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2.1

2.2

2.3

2.3.1

Monitoring Equipment, Methods, and
Data Analysis

The following describes monitoring equipment and methods, data analysis and distribution
(to MDEP and agencies as required by LD 1465 Public Law 270), and criteria for addressing
adverse effects.

LISTED BENTHIC AND DEMERSAL MARINE SPECIES

No benthic or demersal marine species are federally or state listed, with the exception of
diadromous fishes, addressed in Section 2.3.

LISTED MARINE MAMMALS

Five large whale species are federally or state listed: humpback, right, fin, sei, and sperm
whale. See Commercial Fishing and Marine Resources Report for details on listed Marine
Mammals. Monitoring plans are presented in Section 2.8.

LISTED MARINE FISH

Monitoring Equipment and Methods

The monitoring plan for the federally or state listed fish species is to deploy acoustic
receivers to document presence of tagged fish within the project area, to analyze tag data
from the receivers, and to report results. The monitoring relative to federally or state listed
fish species has been designed by and will be implemented under the direction of Dr. Gayle
Zydlewski, University of Maine.

Hundreds to upwards of 1,000 Atlantic salmon are outfitted with acoustic tags in the Gulf of
Maine and Bay of Fundy every year. In 2010, at least 50 shortnose sturgeon captured in the
Gulf of Maine were tagged acoustically (pers. communication, G. Zydlewski, UMaine). In
addition, hundreds of Atlantic sturgeon and striped bass are being tagged every year along
the Atlantic coast. Over 60 researchers in the Atlantic Coast Telemetry Network are tagging
over 20 different migratory fish species coast-wide (Dewayne Fox, Delaware State University
pers. comm. with G. Zydlewski, September, 2010). Dr. Zydlewski is an active participant in
the Atlantic Coast Telemetry Network and is regular contact with researchers involved with
tagging federally and state listed fish species along the entire U.S. and Canadian Atlantic
seaboard.

2-1
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Monitoring for listed fish species will be accomplished via many acoustic receivers deployed
near Castine, ME (see Section 1.3 for more detail). These receivers can document presence
of Atlantic salmon, shortnose sturgeon, Atlantic sturgeon, striped bass, and any other species
titted with a 69 kHz acoustic tag. In addition, tagged listed fish species identified at other
regional receivers, shown in Figure 2-1, will be documented and reported to the extent that
regional receivers are maintained through independent programs, primarily the
NERACOOS buoy program. (The GoMOOS array is now known as the Gulf of Maine
array within NERACOOS.)

Figure 2-1  Map of the coast of Maine depicting locations of acoustic
receilvers.

2-2
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Pre-Deployment Monitoring-
Section 1.3 describes the Pre-Deployment Monitoring data.

Demonstration Project Monitoring

The same types of units used for pre-deployment monitoring will be continuously deployed
at the test site and regularly monitored by NOAA NMFS and Dr. Zydlewski.

Data Analysis and Distribution

Data from the receivers will be recovered from the acoustic receivers during regular
maintenance and buoy turn-around, approximately every six months. Data from the receiver
deployed on the demonstration platform will be recovered at least twice each month during
the period of platform testing.

After each download, tag codes will be identified to species and confirmed with the scientist
who tagged the animal. Dr. Gayle Zydlewski is in regular contact with researchers
conducting tagging studies and will ensure accurate reporting of tagged species. Species
detections will then be analyzed in accordance with known animal distribution patterns to
determine whether the test site is within a migratory corridor or encompasses the
daily/seasonal region of distribution for the species. Results will be reported to MDEP and
agencies as required by LD 1465 Public Law 270 (see Section 3.0). Tag data from receivers
will be analyzed to allow identification of any tagged species within approximately 1 km of
the receivers.

As quickly as possible after each data recovery, Dr. Zydlewski will prepare a report
identifying presence of state and federally listed species, and other tagged species. Given the
requirement to confirm tagged species details with the researcher responsible for the tagging,
there may be a slight delay after data recovery in providing information to the agency. All
reasonable effort will be made to provide a report of the presence or absence of listed fish
species within 10 days of each data recovery.

Species that have been tagged in the region and may be identified in the area include:
shortnose sturgeon (tagged in the Penobscot River, and more recently in the Saco and
Kennebec Rivers in 2010); Atlantic sturgeon (tagged in the St. John, Penobscot, Kennebec,
Saco, Merrimack, Hudson, Delaware); Atlantic salmon (tagged in the Bay of Fundy and
Penobscot River); striped bass (tagged in the Kennebec and Penobscot Rivers); American eel
(tagged at Wells Reserve); and Atlantic cod (tagged in NH).

2-3
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Criteria for Assessing Adverse Impacts

No mechanisms for adverse impacts on diadromous species have been identified.
Nevertheless, endangered species will be monitored directly via acoustic receivers to assess
whether the test site is unexpectedly trafficked by migrations of tagged individuals of these
diadromous species at a rate that could involve adverse risks.

LISTED SEA TURTLES

Given the expectation that sea turtles do not frequent the test site area, dedicated monitoring
is not planned for these species. However, marine mammal observers have been trained in
visual observation techniques for sea turtles and will report any sightings of them to A.
Pershing, who will include this information along with reports on marine mammal sighting
data. We do not anticipate adverse impacts because sea turtles are rare in the Gulf of Maine
and because no mechanism for potential harm has been identified.

LISTED AVIAN SPECIES

Listed avian species will be monitored through the same methods employed for avian
species generally, see Section 2.0.

AVIAN SPECIES

Monitoring Equipment and Methods

The highest priority for monitoring impacts of the test turbines on bird species is assigned to
migrating songbirds, foraging seabirds, and potentially bald eagles or other specific species.
This priority is based on current understanding of bird species in the test site area, as
described in the Commercial Fishing and Marine Resources Report, and assessment of
potential impacts, as described above. Monitoring activities at the test sites will determine
direct effects on birds and bats during winter/spring. The monitoring relative to avian
species has been designed by and will be implemented under the direction of Laura Kennedy
of Lubird Environmental Inc. (who also performed the pre-deployment monitoring which
keeps consistency across observers).

Primary components of monitoring for birds will include:

e Opportunistic and dedicated visual surveys (including boat based surveys and web
camera deployment) for birds in the test site area.

e Ongoing interpretation of bird and bat data collected at and near Castine within the
context of data collected through other research projects throughout the region.

Monitoring does not allow for identifying if birds or bats are struck by the turbine rotor
(adverse impact to birds and bats); rather, the radar, which doesn’t quite reach the site, has
allowed for determination that a majority of birds and bats fly well above the rotor height.
Continued monitoring during the testing of the turbine and platform will determine if there
is seasonal or interannual variation.

2.4
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Pre-deployment monitoring

During UMaine’s 17 boat-based surveys from March through June of 2012, a total of 1,009 birds,
representing 33 identified species, were recorded, with the three most abundant species being
common eider (Somateria mollissima, 38%), herring gull (Larus argentatus, 20%), and common loon
(Gavia immer, 9%) (Kennedy 2012). A list of the most common bird species observed is presented in
Table 2-1.

There are two ESA-listed birds that have the potential to occur in the project area, roseate tern (Szerna
dongallii) and piping plover (Charadrius melodus). One unidentified tern (Sterna sp.) and no piping plovers
were observed during the UMaine field surveys (Kennedy 2012).

The USFWS created a list of species requiring special conservation action and awareness: the Birds of
Conservation Concern 2008 (USFWS 2008). Species of Conservation Concern counted in the project
area included 18 red-throated loons (Gavia stellata), three bald eagles (Hatlaeetus leuncocephalus), one
peregrine falcon (Faleo peregrines), two razotbills (Alea torda), and one unidentified tern. The most
recent bald eagle nest sites close to the test site are approximately 2.5 miles south of the test site on
Brooks Island (Figure 2-2).

Table 2-1 Most common bird species observed offshore of Castine.
No. of
Total obser-
Common name Scientific name number | vations
Common ecider Somateria mollissima 379 28
Herring gull Larus argentatus 206 154
Common loon Gavia immer 95 75
Black guillemot Cepphus grylle 57 48
Red-breasted merganser | Mergus serrator 41 29
Double-crested
cormorant Phalacrocorax anritus 39 26
Unidentified duck species 35 12
Red-throated loon* Gavia stellata 18 13
American crow Corvus brachyrbynchos 17 11
Turkey vulture Cathartes anra 16 3
Red-breasted merganser | Mergus serrator 13 3

*25 species other species were also observed in lesser numbers. Asterisk indicates Bird of
Conservation Concern-species. Source: Kennedy 2012.

Project Site
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Map courtesy of C.Todd (Maine Department of Inland Fisheries and Wildlife). Source: Kennedy
2012.

Figure 2-2  Locations of most recent bald eagle nest sites in project vicinity
(210B and 210D).

Demonstration Project Monitoring

During the petiod of turbine demonstration platform deployment (March — June 2013),

boat based visual surveys will be performed on site weekly and a web camera will be
deployed on the unit to observe if there are any strikes. (Mammal and turtle observations will
also be made on those cruises.) Visual observation methods will replicate the pre-
deployment monitoring,.

Visual boat-based observations were conducted at the Castine Harbor Dice Head Test Site
from March through the end of June, 2013, as seen in Maps 1 and 2. The survey vessels and
captains were provided by Maine Maritime Academy, also located in Castine, ME. Exact
location of the comprehensive survey area was chosen to best cover the wildlife use of the
Bagaduce River’s outlet and the area near Dice Head, the western and southern edge of
Castine’s peninsula. No control or test area was designated, such as in the protocol used for
the Monhegan Offshore Wind Turbine test site (Kennedy & Holberton, 2011); however two
quadrats were surveyed using a similar experimental design, as seen in Map 5.

The “north” quadrat covers the region to the west of the Castine peninsula, which is near

Dice’s Head, and the “south” quadrat is adjacent to and south of the “north” quadrat, but
also covering more of the river’s outlet and due west of Nautilus Island and the northern
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part of Holbrook Island. A third single transect strip was added, at the start of the second
survey, to include a one mile strip up from the river’s mouth. This was due to abundant bird
activity and their use of the Bagaduce River’s “Significant Wildlife Habitat,” as noted under
Focus Areas of Statewide Ecological Significance (BwH, 2012). Originally, at the start of the
project, the exact location of the Castine Harbor Dice Head Test Site was found in the north
central area of the southern quadrat. By the end of the surveys, it was revealed the location
had been moved to an area within an existing cable way (as seen in Map 2) and closer to
Dice Head, but at the very north east tip of the southern quadrat, as seen in Map 5.

To prevent confusion, the distinction of “Castine Harbor Dice Head Test Site” refers to the
entire surveyed area, and the smaller individual quadrats that lie within this larger area will be
hereafter called the “North” or “N,” “South” or “S,” and “Bagaduce River” or “BR” sites,
or quadrats. The complete Castine Harbor Dice Head Test Site covers 3.67mi? (9.4 km?)
with the boat traveling a linear track totaling 9.9mi (15.9km) that includes both quadrats and
the river portion. All surveys were assessed equally while using the corresponding total
survey areas of the South, North, and Bagaduce River quadrats for the analysis of the species
composition, location, and behaviors observed within the Castine Test Site.
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Map 5. Location of the survey quadrats used in the Castine Harbor Dice Head Test Site with proposed
floating turbine location.

The North quadrat measured 1.5mi by one mile (3.9km?) and the South quadrat measured
1.5mi x 1.5mi (5.8km?). Surveys were performed with the vessel running at an average speed
of 8.4 knots (15.5 k/h) in a N-S direction or from the mouth of the Bagaduce River and
heading upstream. Each day’s survey began at the starting waypoint in the South quadrat’s
north east corner. All birds, mammals, and other wildlife were documented when observed
out to a distance of 500 m on both sides of the boat. After arriving at the next waypoint,
1.5mi (2.4km) from the starting point, surveying would stop and the boat would turn 90°
along an E-W line and motor for a half mile (0.8km) to the next waypoint. Once positioned
on the starting point of the second transect strip, the vessel would turn again 90° and
surveying would resume, heading in the N-S direction. This pattern was repeated to create
four survey strips within the South quadrat (always performed first), followed by a short gap
of 0.2 miles and then performing three survey strips, as previously described, to finish the

2-8
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North quadrat. Immediately following the North quadrat, surveying stopped until the vessel
reached the starting point for the Bagaduce River’s transect. As previously mentioned, the
Bagaduce River strip measured roughly one mile (1.6km) in length and is included in all but
the very first survey.

Sutveys were conducted aboard Maine Maritime Academy’s research vessels, the R/V
Friendship, a 47-ft converted fishing boat, and the Spicus, a 34-ft lobster hull/pleasure boat,
both driven by various skilled captains. Observations were conducted from ecither the bow
or stern, depending on sea conditions and safety concerns for that particular day, using
binoculars and unaided vision. Height from which observations were made averaged 1.5 m
above sea level. All data were recorded into an RCA digital voice recorder, synchronized
with time on a Garmin GPS unit that simultaneously logged the boat’s tracks and waypoints
at the beginning and end of each transect line.

Codes used to document species behaviors and other observation and weather conditions
followed Gould & Forsell(1989) and Tasker et al. (1984). Examples of common bird
behaviors include but are not limited to sitting on the water, flying in direct and consistent
headings, flying with changing directions, and feeding at the water’s surface. Brief
descriptions are provided below. Other information included flight height, recorded in single
meters when under a height of five meters or otherwise compartmentalized into five-meter
bins (10, 15, 20, 25, etc.) up to 50 m. Observations were documented as “> 50 m” for all
those above 50 m. The number of birds, species, gender and age (if known), and flight
direction (see details below) were recorded. The data were transcribed into Excel and
mapped with ArcMap software.

In the following sections, maps and tables are provided that summarize species and
behaviors observed during the 17 pelagic surveys at the Castine Test Site during the 2012
spring survey period. Table 2-2 explains some of the numerical behavior codes used in the
proceeding tables that summarize bird and marine mammals observed in each survey.

2-9



179

2.6.2

University of Maine MONITORING EQUIPMENT, METHODS, AND DATA ANALYSIS

Table 2-2 Example of most common codes used to document behaviors
observed during transects (Gould & Forsell, 1989).

Bird Behavior

01 = Sitting on water

20 = Flying in direct and consistent heading

32 = Flying, following ship

35 = Flying, milling or circling (foraging)

48 = Flying, meandering

61 = Feeding at or near surface while flying (dipping or
pattering)

66 = Feeding at or near surface, not diving or flying (surface
seizing)

70 = Feeding below surface (pursuit diving)

Mammal & Fish Behavior

00 = Undetermined

02 = Feeding

06 = Porpoising

08 = Sleeping

Some of the most common behaviors documented have lengthy definitions; therefore a
shortened descriptive behavior term is used in the following sections. These include the
following codes: #20, described as “flying in a direct and consistent heading” but hereafter
shortened to “direct flight”; #35, described as “flying, milling or circling” which typically
involves flight associated with foraging behavior and is erratic in height and location,
hereafter called “milling”; #48, described as “flying, meandering” which involves indirect
flight that changes direction but not necessarily height, hereafter called “meandering”; #61,
described as “feeding at or near the surface while flying (dipping or pattering)” which
typically describes scavenging or the act of picking food from the watet’s surface, hereafter
called “dipping”; #66, described as “feeding at or near surface, not diving or flying (surface
seizing)” which differs from dipping in that the bird is sitting in the water while foraging,
hereafter called “surface seizing”; and #70, described as “feeding below surface (pursuit
diving)” which involves the bird diving under the water from a seated position on the water,
hereafter called “pursuit diving.”

At the top of each survey days’ section (below), a list of the species and numbers observed
for that day, separated into North, South, and Bagaduce River Quadrats, is presented. Four-
letter species “alpha” codes may be used in the following tables to simplify table content.
Flight directions, given in cardinal direction such as NE, SW, WNW, represent the direction
in which the bird was flying at the time of observation.

Criteria for Assessing Adverse Impacts

Avian and bat (see Section 2.7) mortality through direct collision with the turbines is one of
the primary wildlife impacts expected with wind projects. Due to the limited duration of
deployment (4.5 mo during 1 or 2 yr) and the offshore nature of the test site, traditional bird
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casualty monitoring protocols as used for onshore wind farms is not feasible. A program for
opportunistically monitoring bird casualties will be implemented in association with pelagic,
benthic, and geologic survey work in the test site and surrounding area, and mortalities will
be evaluated during the regular (weekly to biweekly) bird surveys planned for the test
deployment. This, in combination with the extensive monitoring and analysis outlined in
Sections 2.6.1 and 2.6.2, should provide an adequate basis for assessing adverse impacts to
avian populations.

BAT SPECIES

Monitoring Equipment, Methods, and Analysis

The proposed monitoring for bat species consists of pre-deployment and deployment
monitoring using bat echolocation detectors. Methods and analysis for bat acoustic

investigations are detailed below.

Bats use high frequency echolocation to maneuver through the landscape during migration
ot in search of food and water. Although the echolocation sounds produced by bats are
above the frequency range of human hearing, electronic equipment can be used to record
these high frequency sounds. Acoustic sampling of bat activity has become a standard pre-
construction survey for proposed wind-energy development (Kunz ez 2/ 2007). This type of
sampling allows for long-term passive monitoring in a variety of habitat types and locations.
Although acoustic surveys are associated with several major assumptions (Hayes 2000) and
results cannot be used to determine the number of bats inhabiting an area, acoustic surveys
can provide insight into patterns in bat activity, species composition, and use of an area.

One acoustic detector system consisting of a primary and backup detector was deployed on
the platform of the Dice Head Lighthouse tower at a height of approximately 14 meters (m)
above ground level. The lighthouse is located approximately 85 m from the high tide mark
and is surrounded by habitat consisting of a mix of deciduous and coniferous trees,
developed residential lawns, and light residential development. The lighthouse is attached to
an occupied residence with a maintained lawn.

Anabat SDI detectors (Titley Electronics Pty Ltd.) were used for data collection based upon
their widespread use for this type of survey, their ability to be deployed for long periods of
time, and their ability to detect a broad frequency range, allowing detection of all species of
bats that could occur in Maine. Anabat detectors are frequency division detectors, dividing
the frequency of echolocation sounds made by bats by a factor of 16 and then recording
these sounds onto removable compact flash cards for subsequent analysis. Detectors were
programmed to begin monitoring at 18:00 hours each night and end monitoring at 08:00
hours each morning. The audio sensitivity setting of each Anabat system was set between 6
and 7 (on a scale of 1 to 10) to maximize sensitivity while limiting ambient background noise
and interference. The sensitivity of individual detectors was then tested using an ultrasonic
Bat Chirp (Reno, NV) to determine that the detectors would be able to detect bats up to a
distance of at least 10 m (33’).

2-11



181

2.7.2

University of Maine MONITORING EQUIPMENT, METHODS, AND DATA ANALYSIS

The acoustic system consisted of two SD1 detectors, powered by a single 12-volt battery
charged by two 10-watt solar panels. The SD1 detectors were deployed in separate
waterproof housings with a 90 degree PVC elbow used to direct bat calls into the
microphone while protecting the units from the weather (Photo 2-2). This standardized
system has been used at the majority of long-term acoustic bat surveys conducted by Stantec.
Temperature and relative humidity were measured at the survey site using a datalogger set to
record at 15-minute intervals (Onset, HOBO model Pro V2 U23-001).

Pre-deployment monitoring

The DeepCWind Consortium, led by the University of Maine, is pursuing installation of a
scaled down, floating wind turbine in the waters of the Gulf of Maine near Castine, Maine.
As part of the permitting process for this test turbine, Stantec Consulting Services, Inc.
(Stantec) conducted an acoustic bat survey between mid-May through eatly July, 2012.
Surveys were conducted from the tower of the Dice Head Lighthouse in Castine, the nearest
feasible monitoring location to the site at which the test turbine is to be deployed. Survey
methods followed those used by similar assessments of bat activity for on-shore commercial
wind projects and in offshore bat monitoring conducted by Stantec in the Gulf of Maine
since 2009.

An acoustic detector was deployed on the tower of the Dice Head Lighthouse on May 22,
2012, and operated on a nightly basis through the night of July 10, 2012. A total of 797 bat
call sequences were recorded during this period. Between 0 and 107 call sequences were
recorded per night, with an overall activity level of 15.9 call sequences per detector-night.
Bats were detected during 42 out of 50 surveyed nights (84 percent). Of the 797 recorded
call sequences, 422 (53 percent) were identified to species or guild and the remaining 375 call
fragments were too short to be identified but were classified as either high frequency or low
frequency “unknown”. The BBSH guild, including the big brown bat (Eptesicus fuscus) and
silver-haired bat (Lasionycteris noctivagans) was the most frequently identified guild, followed by
bats in the Myotis genus. Eastern red bats (Lasiurus borealis) and hoary bats (Lasiurus cinerens)
were also documented at the site.

Demonstration Project Monitoring
It is anticipated that paired bat echolocation detectors would be deployed again during
deployment.

Criteria for Assessing Adverse Impacts

Avian and bat (see Section 2.7) mortality through direct collision with the turbines is one of
the primary wildlife impacts expected with wind projects. Due to the limited duration of
deployment (4.5 mo) and marine nature of the test site, traditional bird and bat casualty
monitoring protocols as used for onshore wind farms are not feasible. A program for
opportunistically monitoring bat casualties will be implemented and mortalities will be
evaluated during the regular (weekly) bird surveys planned for the test deployment in
addition to a web camera deployment.
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2.8

2.8.1

University of Maine MONITORING EQUIPMENT, METHODS, AND DATA ANALYSIS

MARINE MAMMALS

Monitoring Equipment and Methods

As discussed in Section 2.6, marine mammals will be monitored using the visual survey
techniques used on avian species. Based on the lack of frequent whale sightings in the
region, we do not expect whales to be common in the test site area. We have thus elected to
devote our limited resources to characterizing the habitat use of marine mammals using
visual observation.

Visual surveys will be conducted pre-deployment and during demonstration platform testing.
Surveys will be conducted by DeepCwind researchers (Principal Investigators, graduate
students, and technicians) who have received in-depth training in at-sea identification.

The protocols for DeepCwind visual observations of marine mammals have been developed
in line with other regional Platforms of Opportunity Survey protocols. These protocols are
being implemented to allow us to standardize the data and to be able to say where marine
mammals did not occur as well as where they did occur. Our protocol is meant to provide
information that can be added to the Right Whale Consortium Database, the largest database
of cetacean sightings in the Gulf of Maine. The DeepCwind marine mammal sightings guide
and data sheet for visual observations were developed based on existing regional protocols.
A full-day training in marine mammal visual observation techniques was provided on June
29, 2010 for all active DeepCwind marine researchers likely to participate in at-sea research.

Pre-deployment Monitoring

During the 2012 boat-based visual surveys, UMaine observers counted 66 harbor seal (Phoca
vitulina), one grey seal (Halichoerns grypus), and 34 harbor porpoise (Phocoena phocoena).
Individuals of these three marine mammal species combined, were found at a density of 0.38
animals/km? (Kennedy 2012). North Atlantic right, humpback, minke (B. acutorostrata), and
tin whales do occur in the outer Penobscot Bay and Gulf of Maine (UMaine 2008), but large
whale species are not be expected to occur in the project area because it is located in the
upper portion of Penobscot Bay.

Demonstration Project Monitoring

A program of opportunistic visual observations for marine mammals and sea turtles will be
implemented in association with pelagic, benthic, and geologic survey work in the test site
and surrounding area. Dedicated visual surveys will also be conducted during the daytime
pelagic cruises. Survey methods are outlined in Section 2.6 All sightings and data from the
visual surveys will be provided to the Right Whale Consortium database.

Limited data analysis is anticipated and will generally consist of weekly to biweekly marine
mammal observations to be performed during the deployment period and formally recorded
and included in quartetly reporting to Agencies. Other marine mammal and/or turtle
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2.8.2

2.8.3

University of Maine MONITORING EQUIPMENT, METHODS, AND DATA ANALYSIS

observations will be accomplished opportunistically. In addition, agencies will be provided a
monthly observation summary over the course of the test deployment period.

Criteria for Assessing Adverse Impacts

No mechanisms for adverse impacts on marine mammals have been identified. Nevertheless,
using opportunistic and dedicated visual surveys, we will monitor the site to see whether
marine mammal patterns change due to the deployment and, if so, whether there is any
evidence that the effects are adverse. Other Marine Resources — Benthic, Demersal, and
Pelagic Species

Monitoring of impacts on benthic, demersal, and pelagic resources will be
undertaken using before-after, control-impact (BACI) study design. Pre-deployment
surveys for benthic and demersal species were undertaken in April 2012. This
monitoring consisted of diver suveys that indicated that the site was dominated by
muddy sediments. Marine worms and sand dollars were alos observed. A remotely
operated vehicle survey will be used to observe the site during deployment and
afterwards.Marine Resources: Video Assessment of Benthic Invertebrates and
Demersal Species Based on Drop Camera Surveys -- Monitoring Equipment and
Methods

The area of the proposed University of Maine Deepwater Offshore Wind Test Site and local
reference control areas of the same character will be surveyed by remotely-operated vehicle
(ROV). The primary monitoring objective is to assess changes in species composition and
density in the areas in close proximity to the anchors.

Sampling for benthic and demersal species has been planned to occur primarily during the
spring 2013. Surveys are conducted within the proposed deployment site and two adjacent
control areas having similar depth and substrate characteristics but at least 1 km from the

deployment area. Replicate, randomized belt transect segments are conducted with well
established methods

Survey cameras with the laser scale are used to quantify population densities, species
composition and body sizes of all benthic and demersal megafauna (primarily decapods and
groundfishes). Survey cameras require parallel lasers set at 100 mm to provide a length scale
for the organisms being surveyed. For benthic megafaunal communities, video surveys will
use a regular switchback sampling design covering the deployment footprint and a control

area.

Pre-deployment Monitoring

In 2012, UMaine researchers used side scanning sonar with seismic reflection data to evaluate the
sutficial geology of the project atea and found that the test site is dominated mostly by fine grain
sediments, specifically, a heavy clay type mud with few to no rocks, ecological growth, or other
features. The only exceptions were two sites located closer to the shore and in shallower water than
the proposed location of the floating platform, which had a more pebble/small rock and gravel-type
bottom. A groundtruthing diver survey corroborated the findings.

2-14



University of Maine MONITORING EQUIPMENT, METHODS, AND DATA ANALYSIS

Demonstration Project Monitoring
Benthic surveys employing the same methods as pre-deployment surveys are planned during
the period when the turbine is deployed.

2-15
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3.0

Distribution of Data to MDEP

Pursuant to the requirements of LD 1465 Public Law 270, quarterly monitoring reports will
be distributed to MDEP, which will briefly summarize monitoring efforts and describe any
adverse impacts that have been identified, along with any proposed measures necessary to
reduce or eliminate such impacts. In addition, agencies will be provided a monthly
observation summary over the course of the test deployment period, including any relevant
observations of benthic invertebrates, fish, matine mammals, flying vertebrates, and
environmental conditions.

Also, as required by LD 1465 Public Law 270, an annual report will be filed with the MDEP
which will include monitoring results and any recommendations for modifying the
generating facilities or other project elements, or commencing the approved project removal
plan, if necessary to minimize adverse effects on natural resources. A draft report will be
issued to Department of Marine Resources (MDMR), the Department of Inland Fisheries
and Wildlife (MDIFW), the Department of Conservation (MDOC), the United States Fish
and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) for a 30-
day review period prior to submitting the final report to MDEP. The final report will include
any comments from those agencies and identify how they were addressed in the final report,
as appropriate.
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4.0

Detailed Implementation Schedule

Collection of pre-deployment data and analysis of background information relevant to fish
and wildlife monitoring began in 2012. Collection of monitoring data will continue during
the turbine deployment period. An environmental monitoring report shall be issued to
agencies in July (see Section 3 for reporting and distribution guidelines).
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5.0

University of Maine DETAILED MONITORING SCHEDULE

Detailed Monitoring Schedule

The monitoring schedule has been designed to encompass the seasonal window during
which the project is proposed to take place (March — June 2013). In addition, the monitoring
priorities, study design, methods, and analysis are designed as appropriate for the
oceanographic conditions and seasonal variability in species use of the test site. The specific
requirements constraining timing for each study is described in Sections 2 and 7. There will
be slight variation in the dates for monitoring studies in the environmental impact
monitoring, if weather or other uncontrollable logistical issues arise. However, the
researchers undertaking these studies are experienced working in the region and familiar with
the conditions they may encounter. Project plans and study designs are robust to all
foreseeable issues.
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6.0

Identifying & Implementing Remedial
Measures

Based on the results of the monitoring described in Section 2, UMaine, through its
subcontractors, will identify and implement remedial measures if adverse changes to fish or
other wildlife behavior are identified. Specific criteria for identifying any adverse impacts are
included in Section 2. Should adverse impacts occur, UMaine will consider and evaluate, in
consultation with relevant resource agencies and the MDEP, appropriate remedial measures,
such as temporary shut-down of turbine operation or other modified operations to decrease
direct impacts on species ot noise produced.

We will also be sensitive to unanticipated adverse impacts detected during this study or
strongly implicated by observations made elsewhere. Communication with the appropriate
regulatory agency is emphasized throughout the Adaptive Management Plan.

Based on experience with terrestrial wind farms, collision and near-collision of aerial
vertebrates with blades during low visibility and foul weather is the most likely adverse
impact. Hence during the pre-deployment radar studies we will focus on developing
correlative relationships between flight altitudes and behaviors and weather and visibility
from the met-ocean buoy.
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7.0

Ambient Noise, EMFE, Noise from Project

Existing noise levels in the project area are expected to be typical of a near-shore/estuatine
setting having relatively high boat traffic because of its proximity to Castine Harbor. In the
marine/estuarine environment, a vatiety of natural and anthropogenic soutces create
ambient noise, both intermittent and continuous. Sources of ambient noise include waves,
wind, bubbles and spray, marine life, seismic events, commercial and recreational vessel
traffic, and thermal noise from random agitation of water molecules (Bradley and Stern
2008; Richardson et al. 1995). Ambient noise pressure spectral densities can range from
about 35 to 80 decibels [referenced to one micropascal squared per hertz (re 1 pPa2/Hz)] for
usual marine traffic (10 to 1,000 hertz) as shown in Table 7-1, and 20 to 80 decibels (re 1
uwPa2/Hz) for breaking waves and associated spray and bubbles (100 to 25,000 hertz;
Richardson et al. 1995).

Table 7-1 Underwater sound pressure levels for various types of vessels.

Source Level

Vessel Length and Description Frequency (Hz) (dB re 1 uPa at 1 meter)

Outboard drive — 23 feet

(2 engines, 80 horsepower each) 630 156
Twin Diesel — 111 feet 630 159
Small Supply Ships — 180 to 278 feet 1,000 125-135 (at 50 meters)
Freighter — 443 feet 41 172

Source: Richardson et al. 1995

During the boat-based visual survey at the Castine project site, observation of boat traffic
occurred during 17 surveys from April to June 2012. A total of 13 boats were observed while
surveys were performed. Six of the boats were various types of sailing vessels, four were
assorted private motorized boats, and the remaining three were fishing vessels for lobster or
fish.

The Port of Searsport is located northwest, across Penobscot Bay from Castine, and the
Penobscot River ports of Bucksport and Bangor are located north of Castine, up the
Penobscot River. NOAA navigation charts identify two Recommended Vessel Routes that
run the length of Penobscot Bay, and the edge of the nearest route is located approximately
3,000 feet west of the proposed deployment location.

7-1



190

University of Maine AMBIENT NOISE, EMF, NOISE FROM PROJECT

In the open ocean setting, the primary noise sources tend to be commercial shipping and
wind and wave action on the sea surface (Richardson et al. 1995). Noise sources are expected
to be similar at the project site, though upper Penobscot Bay, being more sheltered than the
open ocean, would not have as much wind and wave action as there is in the open ocean.
Anthropogenic sources of noise in the project area would include fishing and recreational
boats originating from Castine Harbor and elsewhere, as well as periodic traffic of larger
ships and barges associated with the ports to the north of Castine.

The installation, operation, and removal of the floating wind turbine and subsea cable would
result in a temporaty increase in underwater noise created from service vessels and
equipment, similar to vessels commonly used throughout the coast, and may temporarily
cause marine life to avoid the project area and along the route that the platform would be
transported during deployment and removal. Operation of the wind turbine would produce
noise and may sometimes be audible to people on shore, close to the project (i.e. Dyce
Head).

The predominant source of noise during project installation, maintenance, and removal
would be the service vessels’ propellers (MMS 2007). As discussed in Section 2.2.7, the pilot
prototype unit and its anchorages would be installed using Maine Maritime Academy’s
unlimited tugboat The Pentagoet, or a similar vessel. The Pentagoet is 70 feet long and is powered
by a 1,200 HP design engine. It is expected that the peak underwater sound intensity,
generated by a tug fully underway, will be no greater than 130 to 160 decibels (re 1 uPa) over
a frequency range of 20 hertz to 10 kilohertz (Richardson et al. 1995). The tug or smaller
research vessels should be fully underway only when traveling to and from the test site. It is
expected that most of the time during project activities the sound intensity would be much
lower.

During project installation, maintenance, and removal, it is expected that the above-water
sounds from the support vessels and equipment would not be transmitted into the water at a
higher level than natural environmental noise from wind and wave action. The Federal
Regulatory Commission, in its environmental assessment for the Makah Bay Wave Energy
Project in Washington, concluded that above-water sounds from support vessels and
equipment would be largely damped by ambient ocean noise on all but the calmest of days
(FERC 2007).

UMaine expects installation of the marine components of the project would take a total of
about five days (two days to deploy the four anchors, one day to deploy the turbine
platform, and two days to install the subsea cable). Project removal activities would take a
similar amount of time. Underwater noise associated with the installation, maintenance, and
removal activities might cause some fish, marine mammals, birds, and other marine life to
avoid the project area; however, any effects would be short term, with behavior returning to
normal after the service vessels leave the site.

Noise created during project operation would be from the mechanical motion of the internal
turbine components as well as the aerodynamic interaction of the rotor blades with the
surrounding air. The Renewegy 20 kW turbine creates noise levels of about 50 dB at 120
feet (Renewegy 2012). For comparison, a 2-person conversation is about 47 dB (Bradley and
Stearn 2008).
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University of Maine AMBIENT NOISE, EMF, NOISE FROM PROJECT

Sound levels underwater resulting from turbine noise transferred through the sea surface are
expected to be substantially lower than the sound source levels, due to the reflective nature
of the sea surface (Jones et al. 2010). Acoustic emissions underwater, due to vibrations of the
turbine and platform structure, are expected to be low frequency and low amplitude, and are
strongly dependent on turbine and platform configuration and dynamic loads (Jones et al.
2010). Because of the low level of noise created by a Renewegy 20 kW turbine, the
temporary nature of the deployment, and because only a small amount of sound can transfer
through the sea surface from above, underwater noise levels resulting from turbine operation
are expected to be very low and to not negatively affect marine mammals or fish.

In conclusion, noise associated with project installation, maintenance, and removal activities
would be infrequent, short term, and negligible, with activities returning to normal after the
service vessels leave the site. During operation, the turbine would produce negligible noise,
and is not expected to affect people on shore. Because of the small scale and temporary
nature of the turbine, and because only a small amount of sound can transfer through the
sea surface from above, underwater noise resulting from turbine operation is not expected to
negatively affect marine life.
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8.0

Provisions for Filing an Annual Report

University of Maine will file an annual report with MDEP that describes the monitoring
results and any recommendations for modifying the generating facilities or other project
elements, or commencing the approved project removal plan, if necessary to minimize
adverse effects on natural resources. Thirty days prior to submission of the report to the
department, the University of Maine will provide a draft of the report to the Department of
Marine Resources, the Department of Inland Fisheries and Wildlife, the Department of
Conservation, the United States Fish and Wildlife Service, the National Marine Fisheries
Service and the United States Army Corps of Engineers and shall include in the annual
report any comments from those agencies and the responses to them.
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Executive Summary

Seventeen boat-based surveys were conducted from March through June of 2012 at
the Castine Harbor Dice Head Test Site near Castine, Maine. The primary objectives were to
record observations of seabirds and other wildlife at the proposed test site during the pre-
deployment stage where the University of Maine’s single VolturnUS 20kW wind turbine on
a 1/7th commercial scale floating platform will be located. Observations included species,
number, behavior, flight height and direction, as well as weather and sea conditions.

A total of 1,009 birds were recorded (3.82 birds/km?2), with the three most
abundant species being Common eider (Somateria mollissima, COEI), Herring gull (Larus
argentatus), and Common loon (Gavia immer). Numbers of Harbor seals, Harbor porpoise,
and Gray seal totaled 101 marine mammals (0.38/km?). Species of Conservation Concern
(SCC) included 18 Red-throated loons (Gavia stellata), three Bald eagles (Hailaeetus
leucocephalus), one Peregrine falcon (Falco peregrines), two Razorbills (Alca torda), and
one unidentified tern (Sterna sp.).

The most common bird behaviors included sitting on the water (51% were COEI),
direct flight (79% in the family Anseriformes), and milling flight (57% were gull species).
Of the flying birds, the majority flew under five meters, but 22.4% flew from 10m-20m
which is the proposed height of the test turbine’s rotor-sweep zone. Although the test
turbine is small-scale, gulls may have the greatest potential for impact due to collision. The
greatest source of impact, however, may involve disturbance due to avoidance of the
structure and human-related activities of maintenance and operation, particularly by
seaducks, waterfowl, and loons.



INTRODUCTION

The Gulf of Maine (GOM) is a well-known avian corridor for the millions of
songbirds, raptors, shorebirds, wading birds, and waterfowl to pass through during the
spring and fall migration (Goodale & Divoll 2009). Over 300 documented species of all
major avian taxa frequent the GOM region and more data is currently being accumulated
that supports a growing list of known-wintering species. For the purposes of this report,
our area of focus lies near Castine, ME midway along Maine’s coast at the mouth of the
Penobscot River, in Penobscot Bay (Map 1).
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Map 1. Castine and Penobscot Bay in Maine, with survey region inside the smaller red box in inset map.
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This survey was initiated as a request for data at the Castine Test Site to be used in
the environmental assessment for DeepCWind'’s VolturnUS 1/7 scale Turbine Platform Test
Unit. Specific information about species found near the Dice Head Lighthouse area, flight
heights, and behaviors is needed in order to better understand the birds’ habitat use of the
site (e.g., feeding, resting, and passing through the area). It is also essential to assess
potential risks as a result of human activities associated with the siting, construction,
operation, and removal of turbine structures. Resource agencies such as the Maine
Department of Inland Fisheries and Wildlife and the United States Fish and Wildlife Service
consider monitoring bird activity with respect to offshore wind development a high
priority (USFWS Wind Turbine Guidelines Advisory Committee, 2012).

The location of the VolturnUS 1/7th scale Turbine project is found at N44°22°49”,
W68° 49’ 17” in the waters off Dice’s Head at Castine, Maine, in an existing cableway (Map
2).

Map 2. Location of Castine Pilot Prototype Site near Castine, Maine. Map courtesy of University
of Maine’s Advanced Structures & Composites Center.

The primary objectives of this study include 1) determining bird and marine wildlife
species compositions and their current activities and habitat use of the Castine Harbor Dice
Head Test Site and 2) using this information to assess potential risk or behavior conflicts
that may occur due to the presence of the one 20kW wind turbine on a 1/7th commercial
scale floating platform and its operations and maintenance. These risks will include
potential collision with both above and below surface structures such as blades and spar,

3
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and platform anchoring lines. Other behavioral conflicts may arise due to the operational
boat traffic and other sources of increased human presence, noise, vibrations, and
additional structure presence.

This report includes observations made only during the pre-deployment period that
corresponds with the proposed calendar period of installation and operation at the
University of Maine’s Castine Test Site. DeepCwind’s proposal for a single 20m tall, 20 kW
test turbine is scheduled for deployment sometime during the period from March through
the end of June, 2013. The proposed project, as initially described, is small in scale and
temporary. Boat-based survey protocols vary across different studies, with the selection of
the final methodology entirely dependent on the objectives of the study. The survey design
developed for this project and interpretation of the results are limited to the temporary
and short-term activities described in the initial proposal. Additional observations are
imperative once the project, including installation and operation, begins, and again if any
substantial changes are made to the proposed structures or site location.

LOCATION

Castine lies on the west side of the Blue Hill peninsula and on the north-west bank of
the Bagaduce River, which is a 12-mile (19.3km) stretch of flowing tidal water that
converges into Penobscot Bay. The BioDiversity Research Institute (www.briloon.org) has

created a Ranking of Bird Use map that categorizes areas from High to Low bird use. The
numerous islands that lie at the outer edge of Penobscot Bay, particularly on the tip of the
Blue Hill Peninsula, have a concentrated zone of High bird use. Further up the bay,
however, near Castine and in the area surveyed in this report, bird use rates as “Low” (BRI,
2012).

Two important areas of this region of the Blue Hill Peninsula and Penobscot Bay are
considered “Significant Wildlife Areas”: the Bagaduce River watershed and Holbrook Island
Sanctuary.

Like the GOM region, the Penobscot Bay region contains important and diverse
ecosystems for many species of birds, invertebrates, fish, and shellfish, largely due to the
Bagaduce River’s ecological significance (Map 3). Because of this abundance of wildlife and
habitat, the Bagaduce River Watershed has been designated by the Beginning with Habitat
(BwH) organization (www.beginningwithhabitat.org) as a “Focus Area of Statewide
Ecological Significance” that includes Significant Wildlife Areas for Inland Wading Bird and
Waterfowl Habitat, Tidal Wading bird and waterfowl habitat, and Significant Shorebird
Area (BwH, 2012). Map 3 shows the location of the Castine Harbor Dice Head Test Turbine
site, which is not inside the Bagaduce River watershed, but is in the vicinity.
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Map 3. The Bagaduce River Watershed. Map courtesy of Beginning With Habitat (www.beginningwithhabitat.org).

The purple circle represents the Castine Harbor Dice Head Turbine Test site location.

Not only is the area of the Bagaduce River’s 2,700 acres available for waterfowl and
wading birds’ feeding, breeding, and migratory stopover, but it is also one of a few locations
in Maine where American horseshoe crabs (Limulus polyphemus) are known to breed
(BwH, 2012). The Maine Coast Heritage Trust recently received a large federal matching
grant to further wetland habitat conservation and land protection efforts in the Bagaduce
River watershed due to its important bird habitat status (Berleant 2012). Due to the
shallow open waterways and strong tides that help resist freezing in the winter, migrating
and wintering waterfowl take refuge in the protected coves of the river. In a collaborative
effort with the University of Maine, the Maine Tidal Power Initiative’s Site Resource
Assessment (MTPI, 2012) has located specific coves and marshes that provide “NRPA
Significant Wildlife Habitat for Shorebird Nesting, Feeding, and Staging Areas” as well as for
“Inland Waterfowl & Wading Bird Habitat” within the Bagaduce River’s pathway. As seen
in Map 4, the nearest significant habitats to the proposed Castine Harbor Dice Head Test
Turbine location are some eel grass beds located in Wadsworth Cove (green patches), a
large shorebird nesting, feeding and staging area in Hatch Cove (yellow area), and two tan
circles south of Dice Head that represent Bald eagle (Hailaeetus leucocephalus) nest sites.

A federally-protected species by the USFWS, Bald eagles are very common in this
area, with nesting sites found throughout Maine and particularly in the Bagaduce River
watershed. According to the MDIFW eagle biologist Charlie Todd, up to five different
breeding pairs are known to utilize this location for nesting (C. Todd, pers. comm., Sept 20,
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2012). More detailed discussion regarding the Bald eagle’s status and nesting locations will
be presented below, in the Endangered, Threatened, and Birds of Conservation Concern
section (section IV-part C).

Map 4. Maine Tidal Power Initiative’s Site Resource Assessment Published Habitat Map of Significant Wildlife
and Essential Habitats.

The Bagaduce River watershed is a key wildlife corridor for these species, as well as
a provider of healthy and diverse economic resources for humans such as harboring
natural nurseries for juvenile fish and shellfish, wildlife viewing, and acting as a natural
storm surge buffer (BwH, 2012).

Across the Bagaduce River and due south of Castine on the Cape Rosier peninsula
lies the Holbrook Island Sanctuary. The sanctuary encompasses 1,230 acres of forests,
fields, marshes, ponds, mudflats, and high-value wetland habitat. The Sanctuary is managed
by the State of Maine under the Bureau of Parks and Lands, encouraging visitors to hike the
trails and enjoy the abundant mammals and birds that frequent the park. A “Checklist of the
Birds” for Holbrook Island Sanctuary is available to help birders identify the timing and
abundance of the avian species known to utilize this habitat (Holbrook Island Sanctuary,
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2001). Out of the 223 birds listed in this checklist, 31 were observed in this survey; 13 of
the observed species are also listed as “known to breed in the sanctuary.”

Although both the Bagaduce River watershed and the Holbrook Island Sanctuary are
not directly in the area of the Castine Harbor Dice Head Test Turbine Site, the wildlife that
use the these habitats may, at some point, find contact with the turbine’s location. Due to
the proposed siting of the one 1/7th commercial scale floating platform near the mouth of
the Bagaduce River, these hundreds of species known to use the Sanctuary and Bagaduce
River’s habitats may follow the river on their way to Penobscot Bay and the pass by the
proposed test turbine’s location. For this reason, it is essential to keep in mind the
ecological habitats within the vicinity of the Castine Harbor Dice Head Test Site and the
avian species that are known to use its resources.

METHODS

Visual boat-based observations were conducted at the Castine Harbor Dice Head
Test Site from March through the end of June, 2013, as seen in Maps 1 and 2. The survey
vessels and captains were provided by Maine Maritime Academy, also located in Castine,
ME. Exact location of the comprehensive survey area was chosen to best cover the wildlife
use of the Bagaduce River’s outlet and the area near Dice Head, the western and southern
edge of Castine’s peninsula. No control or test area was designated, such as in the protocol
used for the Monhegan Offshore Wind Turbine test site (Kennedy & Holberton, 2011);
however two quadrats were surveyed using a similar experimental design, as seen in Map
5.

The “north” quadrat covers the region to the west of the Castine peninsula, which is
near Dice’s Head, and the “south” quadrat is adjacent to and south of the “north” quadrat,
but also covering more of the river’s outlet and due west of Nautilus Island and the
northern part of Holbrook Island. A third single transect strip was added, at the start of the
second survey, to include a one mile strip up from the river’s mouth. This was due to
abundant bird activity and their use of the Bagaduce River’s “Significant Wildlife Habitat,”
as noted under Focus Areas of Statewide Ecological Significance (BwH, 2012). Originally, at
the start of the project, the exact location of the Castine Harbor Dice Head Test Site was
found in the north central area of the southern quadrat. By the end of the surveys, it was
revealed the location had been moved to an area within an existing cable way (as seen in
Map 2) and closer to Dice Head, but at the very north east tip of the southern quadrat, as
seen in Map 5.

To prevent confusion, the distinction of “Castine Harbor Dice Head Test Site” refers
to the entire surveyed area, and the smaller individual quadrats that lie within this larger
area will be hereafter called the “North” or “N,” “South” or “S,” and “Bagaduce River” or
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“BR” sites, or quadrats. The complete Castine Harbor Dice Head Test Site covers 3.67mi?
(9.4 km?2) with the boat traveling a linear track totaling 9.9mi (15.9km) that includes both
quadrats and the river portion. All surveys were assessed equally while using the
corresponding total survey areas of the South, North, and Bagaduce River quadrats for the
analysis of the species composition, location, and behaviors observed within the Castine
Test Site.

Map 5. Location of the survey quadrats used in the Castine Harbor Dice Head Test Site with proposed floating turbine location.

The North quadrat measured 1.5mi by one mile (3.9km?) and the South quadrat
measured 1.5mi x 1.5mi (5.8km?). Surveys were performed with the vessel running at an
average speed of 8.4 knots (15.5 k/h) in a N-S direction or from the mouth of the Bagaduce
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River and heading upstream. Each day’s survey began at the starting waypoint in the South
quadrat’s north east corner. All birds, mammals, and other wildlife were documented when
observed out to a distance of 500 m on both sides of the boat. After arriving at the next
waypoint, 1.5mi (2.4km) from the starting point, surveying would stop and the boat would
turn 90° along an E-W line and motor for a half mile (0.8km) to the next waypoint. Once
positioned on the starting point of the second transect strip, the vessel would turn again
90° and surveying would resume, heading in the N-S direction. This pattern was repeated
to create four survey strips within the South quadrat (always performed first), followed by
a short gap of 0.2 miles and then performing three survey strips, as previously described, to
finish the North quadrat. Immediately following the North quadrat, surveying stopped until
the vessel reached the starting point for the Bagaduce River’s transect. As previously
mentioned, the Bagaduce River strip measured roughly one mile (1.6km) in length and is
included in all but the very first survey.

Surveys were conducted aboard Maine Maritime Academy’s research vessels, the
R/V Friendship, a 47-ft converted fishing boat, and the Spicus, a 34-ft lobster hull/pleasure
boat, both driven by various skilled captains. Observations were conducted from either the
bow or stern, depending on sea conditions and safety concerns for that particular day,
using binoculars and unaided vision. Height from which observations were made averaged
1.5 m above sea level. All data were recorded into an RCA digital voice recorder,
synchronized with time on a Garmin GPS unit that simultaneously logged the boat’s tracks
and waypoints at the beginning and end of each transect line.

Codes used to document species behaviors and other observation and weather
conditions followed Gould & Forsell(1989) and Tasker et al. (1984). Examples of common
bird behaviors include but are not limited to sitting on the water, flying in direct and
consistent headings, flying with changing directions, and feeding at the water’s surface. See
Appendix 1 for a complete list of behaviors. Brief descriptions are provided below. Other
information included flight height, recorded in single meters when under a height of five
meters or otherwise compartmentalized into five-meter bins (10, 15, 20, 25, etc.) up to 50
m. Observations were documented as “> 50 m” for all those above 50 m. The number of
birds, species, gender and age (if known), and flight direction (see details below) were
recorded. The data were transcribed into Excel and mapped with ArcMap software.

In the following sections, maps and tables are provided that summarize species and
behaviors observed during the 17 pelagic surveys at the Castine Test Site during the 2012
spring survey period. Table 1 explains some of the numerical behavior codes used in the
proceeding tables that summarize bird and marine mammals observed in each survey.
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Table 1. Example of most common codes used to document
behaviors observed during transects (Gould & Forsell, 1989).

Bird Behavior

01 = Sitting on water

20 = Flying in direct and consistent heading

32 = Flying, following ship

35 = Flying, milling or circling (foraging)

48 = Flying, meandering

61 = Feeding at or near surface while flying (dipping or pattering)
66 = Feeding at or near surface, not diving or flying (surface seizing)
70 = Feeding below surface (pursuit diving)

Mammal & Fish Behavior

00 = Undetermined

02 = Feeding

06 = Porpoising

08 = Sleeping

Some of the most common behaviors documented have lengthy definitions;
therefore a shortened descriptive behavior term is used in the following sections. These
include the following codes: #20, described as “flying in a direct and consistent heading”
but hereafter shortened to “direct flight”; #35, described as “flying, milling or circling”
which typically involves flight associated with foraging behavior and is erratic in height and
location, hereafter called “milling”; #48, described as “flying, meandering” which involves
indirect flight that changes direction but not necessarily height, hereafter called
“meandering”; #61, described as “feeding at or near the surface while flying (dipping or
pattering)” which typically describes scavenging or the act of picking food from the water’s
surface, hereafter called “dipping”; #66, described as “feeding at or near surface, not diving
or flying (surface seizing)” which differs from dipping in that the bird is sitting in the water
while foraging, hereafter called “surface seizing”; and #70, described as “feeding below
surface (pursuit diving)” which involves the bird diving under the water from a seated
position on the water, hereafter called “pursuit diving.”

At the top of each survey days’ section (below), a list of the species and numbers
observed for that day, separated into North, South, and Bagaduce River Quadrats, is
presented. Four-letter species “alpha” codes may be used in the following tables to simplify
table content (see Appendix 3 for species codes and common and scientific names). Flight
directions, given in cardinal direction such as NE, SW, WNW, represent the direction in
which the bird was flying at the time of observation.
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Seventeen survey days, at a consistent rate of one survey per week, were conducted
from March through the end of June, 2012. The total area covered on each survey day in the
South quadrat measured 8.24km?, 6.3km?2 in the North quadrat, and 1.6km?2 in the
Bagaduce River’s transect. Table 2 provides the breakdown of the surveys by time of day,

sea, and weather conditions.

RESULTS

Table 2. Surveys by time of day and corresponding weather conditions.

TIME OF DAY SURVEY CONDITIONS
MONTH AM PM sea ht (ft) wind dir wind (kt) sky
March
7 X 2-4 S 16 Clear/Partly Cloudy
16 X 0.5-2 SE 7 Rain
20 X 0.5-2 SE 7 Clear
28 X 0.5-2 ESE 10 Overcast/Snow
April
4 X 0.5-2 N to NW 7 Clear
12 X 0.5-2 N 12 Clear/Partly Cloudy
18 X 0.5-2 WNW to NNW 6 Clear
28 X 2-4 NW to W 16 Clear/Partly Cloudy
May
4 X 0-0.2 S 5 Rain
7 X 0.1 N 5 Clear
18 X 0.1 SWto S 5 Clear
22 X 01-2 SWtoS 5to 8 Partly Cloudy
31 X Flat S 3 Partly Cloudy
June
5 X 1-4 N 81012 Partly Cloudy
15 X 03-2 N 8 Clear
19 X 2-6 S 5 Clear
29 X Flat—1.5 SE 3to7 Partly Cloudy

Ten of the surveys were conducted in the morning and seven in the afternoon in
order to gain a more comprehensive temporal picture of wildlife activity within the Castine

Test Site (Table 3).

Table 3. Total numbers of birds and marine mammals observed by time of day and month.

TOTAL WILDLIFE MONTH

DAY PERIOD MAR APR MAY JUN Grand Total
AM

(10 surveys) 180 266 189 108 743
PM

(7 surveys) 117 106 129 28 380
Grand Total 297 372 318 136 1123
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The majority of the days provided favorable weather, with 14 surveys conducted
under clear or partly cloudy skies, two on rainy days, and one day with snow. Winds on
average were light, with 12 surveys averaging winds around six knots (~11kph) and the
remaining five surveys had winds from 10 to 16 knots (18.5 to 30kph). Ten of the survey
days had winds coming from a southerly direction (such as ESE, SE, SW, or S) and the seven
remaining surveys averaged a northerly wind (NW, NNW, WNW, NNE, or N).

In addition to the 33 bird species identified, which included 1,009 individual birds
counted, the presence of one Gray seal, Harbor seals, and Harbor porpoise were also noted
during these surveys (Appendix 3 & Appendix 4). The following sections will discuss each
survey’s results, grouped by location, starting with birds, and ending with other wildlife.
Tables will present species numbers, locations, and each species’ behaviors (also
summarized in Appendix 2). The maps will summarize species location in reference to the
anticipated floating platform’s location.

12
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MARCH 7, 2012 MORNING SURVEY (8:37 AM)

Table 4. Numbers of species observed during the morning survey on March 7",

SPECIES BR SOUTH NORTH
American crow 2 1
Black guillemot
Common eider
Common loon
Herring gull
Long-tailed duck
Unidentified duck 1

TOTAL (1.31 birds/km?) 13

[N == N}
N

On the morning of March 7t, conditions were rated “Fair” to “Average” due to the
high seas (2-4ft) and strong winds (south, 16kts) with clear skies giving way to partly
cloudy. Map 6 shows the general survey trackline with the location and number of animals
recorded. This was the only survey day that did not include a transect on the Bagaduce
River (BR) strip, therefore the total area surveyed consisted of 14.54km?2. Nineteen total
birds were observed (1.31 birds/km?) with 68% found in the South quadrat (Table 4). No
marine mammals were observed this day, and the most common bird species found within
the Castine Harbor Dice Head Test Site was the Herring gull (42%; 0.55 birds/km?2).

13



Map 6. Bird observations on March 7, 2012.
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Table 5. Species, behavior code, flight height, and flight direction on March 7"

Behavior code 1] 20 29 | 35

Height (m) o[ 1[2[3[10]20]30[35]a[s0[10] 2 [10]15

AMCR 1 1 1
E 1
ENE 1 1

BLGU
E
ESE

COEI
NE

coLo 2 1
NW 1
No direction 2

HERG 2 1 1 1 11 1 1
N 1 1
NNW 1
S 1
SSW 1
w 2 1
No direction 1

LTDU 2
SSW 2

UNDU 1

RR (P RN

No direction
Grand Total 3l 22 322 fafaJafafafa]1]1

Two Common loons (Gavia immer, coded as COLO) and one unidentified duck
species (UNDU) were sitting on the water, and the remaining birds were in flight. Of the
flying birds, 57% flew at a height of 10m or under. The American crows (Corvus
brachyrhynchos, AMCR) and Herring gulls (Larus argentatus, HERG) were the species
observed flying above 10m. Of the birds in flight, 14 (78%) flew in a direct path, one gull
flew variable heights (under 10m) in a SSW direction, and three gulls (17%) demonstrated
a milling flight behavior, often associated with foraging. Two Black guillemot (Cepphus
grille, BLGU), one Common eider (Somateria mollissima, COEI), and two Long-tailed ducks
(Clangula hyemalis, LTDU) flew in a direct path at two and three meter’s height.
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MARCH 16, 2012 AFTERNOON SURVEY (12:15 PM)

Table 6. Numbers of species observed during the afternoon survey on March 16™.
SPECIES BR SOUTH NORTH
American crow 3
Black guillemot 6
Common loon 1
Double-crested cormorant
Great black-backed gull
Herring gull 3 4
Long-tailed duck
Red-necked grebe
Red-throated loon* 1

N RPN P PN

Unidentified duck 2
Unidentified loon 1
Harbor seal

TOTAL (2.17 birds/kmz) 12 6 19

*Red text indicates Species of Conservation Concern.

In the afternoon on March 16t%, conditions were rated “Excellent,” despite the light
rain, with waves averaging under two feet, and wind around seven knots from the SE. Map
7 shows the survey’s tracks, which include the BR strip, and the wildlife observed and
numbers by location. From this day onward, the total survey area covered 16.15km?.
Thirty-five birds were recorded in this survey (2.17 birds/km?), with the addition of two
Harbor seals (Phoca vitulina) found in the North quadrat (Table 6). The North quadrat
included 49% of all birds observed with 34% found in the BR strip. Species composition in
the North quadrat was also the highest, including nine total species compared to only three
species in the BR and South quadrats. Herring gulls were the most numerous bird species
overall (26%; 0.56 birds/km?), with COLO (23%; 0.5 birds/km?2) and BLGU (17%; 0.37
birds/km?) as second and third most common species observed during this day’s survey.

16



Map 7. Bird observations on March 16, 2012.
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Table 7. Species, behavior code, flight height, and flight direction on March 16™.

Behavior code 1|20 35 66
Height (m) 0[1]3][5]30]35]40]45]5 [10]15]0 [15
IAMCR 3

No direction 3
BLGU 5|1

SW 1

No direction 5
coLOo 5|1 1

N

NNE 1

W 1

No direction 5
DCCO

No direction
GBBG 1

NE 1
HERG 2 1 2 1 1 1 1

ENE 1

NW 2

SSW 1

WSsw 1

No direction 1 1 1 1
LTDU

No direction
RNGR

No direction
RTLO* 1

N 1
UNDU

No direction
UNLO

No direction 1
Grand Total Bl7Jafafr]1J2]1 42111
*Red text indicates Species of Conservation Concern.

N[(N|— =

=ININ

Thirteen birds were observed sitting on the water, which included two Red-necked
grebes (Podiceps grisgena, RNGR), one unidentified loon (UNLO), one LTDU, five BLGU, and
five COLO. One Double-crested cormorant (Phalacrocorax auritus, DCCO) was sitting while
feeding at the surface and one HERG landed on the water from an initial height of 15m to
eat while sitting (Table 7). Of the flying birds, 70% flew at or under 10m, and three species
(HERG; Great black-backed gull, Larus marinus, GBBG; and one Red-throated loon, Gavia
stellata, RTLO) comprised the remaining 30% of birds that flew from 15m to 45m high.
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MARCH 20, 2012 MORNING SURVEY (9:16 AM)

Table 8. Numbers of species observed during the morning survey on March 20™

SPECIES BR SOUTH NORTH
American crow 2 4
Black guillemot 3 2 4
Black scoter 2
Common eider 97 5

Common loon 2 8

Herring gull 2 6 2

Mallard 3

Red-necked grebe 4

Surf scoter 2

Harbor porpoise 2

Harbor seal 3 4
TOTAL (9.29 birds/km?) 7 125 27

The morning survey on March 20t was rated as “Maximum” conditions, with clear
skies, seas averaging under two feet, and winds around seven knots from the SE. Map 8
shows the tracklines and wildlife observations. More total birds (150) were counted on this
survey (9.29 birds/km?), particularly due to the high numbers of COEI (Table 8). Two
Harbor porpoise (Phocoena phocoena) were observed in the South quadrat and seven total
Harbor seals were observed in the South and North quadrats. Also, more total species and
numbers of birds were observed in the South quadrat, with nine bird species and 120 total
birds (80%) counted. Fifteen percent of the birds counted were located in the North
quadrat and only five percent in the BR strip. Aside from the 102 COEI (68%; 7.43
birds/km?), the next most common species were 10 COLO (7%; 0.62 birds/km?Z) and 10
HERG (7%; 0.62 birds/km?), followed by nine BLGU (6%; 0.56 birds/km?2) and six AMCR
(4%; 0.37 birds/km?2).
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Map 8. Bird observations on March 20, 2012.
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Table 9. Species, behavior code, flight height, and flight direction on March 20",

Behavior code 1|20 32 | 66 70
Height (m) 0| 1[5]10]15][20]25][30]35]40]45]10] 0 | (below)
AMCR 2 4
E 4
W 2
BLGU 7 4
No direction 7 4
BLSC 2
SSW 2
COEI 51 | 44 2 5
E 2
N 1
NE 4 5
NW 38
SSW
No direction 51
coLo 6 1 1 1 1
WSW 1
No direction 6 1 1 1
HERG 3 1 4 1 1
NE 3
NNE 1
S 1
WSW 1
No direction 3 1
MALL
SW 3
RNGR 4
No direction 4
SUSC 2
SW 2
Grand Total 71[4a6[1[3[af2]2]afafar]s]1]1 5

Seventy-two birds (48%) were observed sitting on the water, which includes one
single COLO eating while sitting on the water (Table 9). Four BLGU and one COLO were
documented as actively diving below the surface from a sitting position, in the act of
foraging, representing 3% of all birds observed. Of all the 73 flying birds, 70% were
recorded at 10m or under. These included 44 COEI (38 were part of one flock flying NW at
one meter high), three Mallards (Anas platyrhynchos, MALL) flying 10m high to the SW, two
Surf scoters (Melanitta perspicillata, SUSC) flying SW one meter above the water, and one
HERG curiously following a private boat at 10m. Species that flew above 10m included two
Black scoters (Melanitta nigra, BLSC) at 15m, seven COEI (two at 20m heading E and five at
45m heading NE), four AMCR flying at 35m heading E, and six HERG flying at 15m, 30m,
and 40m. Forty-eight percent of the birds were flying in a direct and consistent heading.
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MARCH 28, 2012 AFTERNOON SURVEY (12:20 PM)

Table 10. Numbers of species observed during the afternoon survey on March 28",

SPECIES BR SOUTH NORTH
American crow 2
Black guillemot 1
Common eider 8
Common goldeneye 2
Common loon 3 9 1
Herring gull 5 4 1
Long-tailed duck 2
Ring-billed gull 2
Red-breasted merganser 2
Red-throated loon* 3 1
Turkey vulture 11
Unidentified duck 1 1 4
White-winged scoter 1
Harbor porpoise 3

TOTAL (3.96 birds/km?) 16 43 8

*Red text indicates Species of Conservation Concern.

On the afternoon of March 28t, conditions were rated as “Maximum” initially, with
overcast skies, seas no more than two feet, and ESE winds at seven knots, but halfway
through the survey, conditions turned to snow and reduced the rating a notch to
“Excellent.” Map 9 shows the tracklines and wildlife observations. A total of 64 birds was
recorded (3.96 birds/km?2) with three Harbor porpoise observed in the South quadrat
(Table 10). Fourteen species were recorded on this day, which is the third highest count for
the season. Sixty-three percent of the birds were found in the South quadrat, 25% in the
BR, and 13% in the North quadrat. The most common species included 13 COLO (20%; 0.8
birds/km?2), 11 Turkey vultures (Cathartes aura, TUVU) (17%; 0.68 birds/km?2), 10 HERG
(16%; 0.62 birds/km?), and eight COEI (13%; 0.5 birds/km?2).
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Map 9. Bird observations on March 28, 2012.
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Table 11. Species, behavior code, flight height, and flight direction on March 28"

th

Behavior code

1

20

35

48

70

Height (m)

0

1[3]5]10]15]20]25

5 [10]20]35

7 |50

(below)

IAMCR

1 1

W

1 1

BLGU

No direction

ICOEI

No direction

(00|

ICOGO

ESE

cCOLO

ENE
No direction

HERG

NE
No direction

LTDU

No direction

RBGU

No direction

RBME

No direction

RTLO*

NNE
W
No direction

Tuvu

11

No direction

11

UNDU

E

NE
NNW
WNW

WWSC

S

1

Grand Total

22

6 [2[4[3[a]1]2

11271

1

11

*Red text indicates Species of Conservation Concern.

24

Representing nine bird species, 22 total birds (34%) were sitting on the water, and
five percent of the total birds were actively foraging under the water, which included one
COLO and two Red-breasted mergansers (Mergus serrator, RBME) (Table 11). Thirty-four
percent of all the birds were in direct flight, 19% were flying in a meandering path, and
eight percent were milling, as if looking to forage. Of the flying birds, 46% flew 10m or
under. These species included one AMCR, three HERG, three COLO and two RTLO, and
multiple duck species such as two Common goldeneye (Bucephala clangula, COGO), one
White-winged scoter (Melanitta fusca, WWSC), and six unidentified ducks (UNDU). Species
recorded flying above 10m included one AMCR flying W at 20m, five HERG flying straight at
15m, 25m, and one milling at 35m, two Ring-billed gulls (Larus delawarensis, RBGU) milling
at 20m, one RTLO flying direct NNE at 15m, and 11 TUVU meandering at a height of 50m
located in the updrafts near the edge of Dice’s Head on the mainland.



APRIL 4, 2012 MORNING SURVEY (8:16 AM)

Table 12. Numbers of species observed during the morning survey on April 4",

SPECIES BR SOUTH NORTH
Black guillemot 1
Black scoter 1
Common eider 2 29 60
Common goldeneye 2
Common loon 1 2 3
Herring gull 6 1
Red-necked grebe 2
Red-throated loon* 2
Snow bunting 2
Surf scoter 2
Unidentified duck 3
Harbor porpoise 1 1 1
TOTAL (8.37 birds/km?) 8 39 75

*Red text indicates Species of Conservation Concern.

On the morning of April 4th, conditions were rated as “Maximum” with clear skies,
seas no more than two feet, and N winds averaging seven knots. Map 10 shows the
tracklines and wildlife observations, in which one of the four transects within the South
quadrat was lost due to equipment malfunction. The survey area covered in the South
quadrat was 6.3km?, making the total area covered for the day 14.21km?. A total of 119
birds (8.37 birds/km?) were recorded, with three total Harbor porpoise observed, one
found in each survey quadrat and BR strip (Table 12). Seventy-four birds (62%)
representing eight different species were observed in the North quadrat, 38 birds (32%)
with only four species represented were observed in the South quadrat, and the remaining
four species totaling seven birds (6%) were observed in the BR. The most common species
recorded were 91 COEI (76%; 6.4 birds/km?2), seven HERG (6%; 0.5 birds/km?), and six
COLO (5%; 0.42 birds/km?).
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Map 10. Bird observations on April 4, 2012. The lighter strip represents the part of the South quad in which data
were not collected due to equipment malfunction.
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Table 13. Species, behavior code, flight height, and flight direction on April 4"

Behavior code 1 20 70
Height (m) 1 [2]5]10] 20 [30] 50 | (below)
BLGU

No direction
BLSC

No direction
COEI 29 60

N 60 2

No direction 29
COGO

N 2
coLo 6

No direction
HERG 2 2 1 2

ENE

NNE 2

NW 1

W 1

WNW 1

No direction
RNGR

No direction
RTLO*

No direction
SNBU 2

N 2
SUSC

NW 2
UNDU

No direction 3
Grand Total a5 |60 [2]a] 2 [ 2] 1 ]2 1

*Red text indicates Species of Conservation Concern.

I Y-

(92}

R INN(N

Forty-five birds (38%) represented by eight different species were sitting on the
water and one RTLO was actively diving below the surface in pursuit of prey (Table 13). All
flying birds in this day’s survey were demonstrating direct flight, with 93% flying <10m
and 85% of these birds were COEI, heading N. Other low-flying species included two COGO,
two SUSC, and two HERG. Bird species flying greater than 10m included two Snow buntings
(Plectrophenax nivalis, SNBU) flying N at 20m, and three HERG at 30m and 50m.
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APRIL 12,2012 MORNING SURVEY (9:00 AM)

Table 14. Numbers of species observed during the morning survey on April 12",

SPECIES BR SOUTH NORTH
American crow 1
Bald eagle* 1 1
Barn swallow 1
Black guillemot 1 3
Common eider 76 13
Common loon 2
Great black-backed gull 1
Herring gull 11 5 2
Peregrine falcon*
Red-throated loon* 2 1
Turkey vulture 2
Harbor seal 1

TOTAL (7.68 birds/km?) 93 25 7

*Red text indicates Species of Conservation Concern.

On the morning of April 12th, conditions were rated as “Excellent” with waves not
over two feet, winds around 12kts from the north, and clear skies changing to partly
cloudy. Map 11 shows the tracklines and wildlife observations. A total of 124 birds (7.68
birds/km?) and one Harbor seal were observed (Table 14). The BR strip had the most birds
with 75% recorded, the South quadrat had 19%, and the North quadrat had only 6%. The
one Harbor seal was also found in the South quadrat. Common eider were the most
abundant species by far (72%; 5.51 birds/km?), and HERG were second most abundant
(15%; 1.11 birds/km?).
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Map 11. Bird observations on April 12, 2012.
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Table 15. Species, behavior code, flight height, and flight direction on April 12",

Behavior code

1

29

48

Height (m)

0

0
1] 2]5] 15] 20] 30

<5

35
10] 15[ 20] 35] 40| s0

15

AMCR

No direction

BAEA*

NNW
SSE

BASW

E

BLGU

ESE
No direction

COEI

E
S
No direction

coLo

NE
No direction

GBBG

w

HERG

NNE

SSw

SW

No direction

[ IS ==y

PEFA*

S

RTLO*

NNE
SE
No direction

TUVU

No direction

Grand Total

83

18] 23] 1] 3] 2

2

2] 1] 2] 2] 1] 2

Of all the birds observed, 67% were sitting on the water (Table 15). Of all the flying
birds, 71% were flying in a direct heading, two gulls (5%) were flying variable heights
under five meters, nine HERG (22%) were milling, and one AMCR was demonstrating
meandering flight at 15m high. Sixty-six percent of all flying birds were <10m, and included
one Barn swallow (Hirundo rustica, BASW) flying two meters high heading E, two BLGU
flying one meter high, a single flock of COEI males and females flying E at one meter and
another observation of three COEI flying five meters high and heading S, four HERG and
one GBBG demonstrating direct flight, variable flight, and milling, and two RTLO at one
meter and another at two meters high. The species that flew above 10m included HERG and
two observations of a Bald eagle (Hailaeetus leucocephalus, BAEA), both flying 20 meters,
but one heading NNW along the BR, and one flying SSE along the edge of Dice’s Head. Also
found flying at 30m was a Peregrine falcon (Falco peregrines, PEFA) heading S along the BR.

*Red text indicates Species of Conservation Concern.
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APRIL 18,2012 AFTERNOON SURVEY (12:22 PM)

Table 16. Numbers of species observed during the afternoon survey on April 18",

SPECIES BR SOUTH NORTH
Black guillemot 13 3
Black scoter 1
Common eider 44
Common goldeneye 1
Common loon 2 1 1
Herring gull 11 5
Long-tailed duck
Osprey 2

Red-throated loon*
Turkey vulture

Unidentified duck 3
Harbor seal 2 3
TOTAL (6.25 birds/kmz) 31 58 17

*Red text indicates Species of Conservation Concern.

During the afternoon survey of April 18, the conditions were rated as “Maximum”
with clear skies, winds around seven knots from the WNW changing to NNW, and seas no
more than two feet. Map 12 shows the tracklines and wildlife observations. A total of 101
birds were observed (6.25 birds/km?) and five Harbor seals were also observed, with two
in the South quadrat and three in the North (Table 16). Of all the birds observed, 55% were
recorded in the South quadrat, 31% in the BR, and 14% were recorded in the North
quadrat. Again, the COEI were the most abundant (44%; 2.72 birds/km?) and HERG were
second most abundant (33%; 1.42 birds/km?), with numbers of BLGU representing 16% of
all birds recorded (0.99 birds/km?).
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Map 12. Bird observations on April 18, 2012.
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Table 17. Species, behavior code, flight height, and flight direction on April 18"

Behavior code 1 |20 32 | 35 70
Height (m) 0| 1]10]15][25]30]20] 5 [10]15] 25] 40| 45 | (below)
BLGU 11 2 3
w 1
No direction 11 1 3
BLSC 1
S 1
COEI 40 2 2
E 2
NNW 2
No direction 40
COGO 1
No direction 1
CcoLo 4
No direction 4
HERG 7 1 1 1 2 1 2 2 1 2 1
E 1 1
ENE 1
NE 1 1
No direction 7 1 1 1 2 2 1 2 1
LTDU 3
No direction 3
OSPR
No direction 2
RTLO* 1
No direction 1
TUVU
No direction 3
UNDU 2 1
N 1
No direction 2
Grand Total 69 723121 ]2]2]1]2]2]a 3

Of all the birds observed, 68% were sitting on the water, which included four duck
species, BLGU, and two loon species (Table 17). Three BLGU (3%) were actively diving
below the surface, from a sitting position, in search of prey. The majority of flying birds
were demonstrating direct flight (52%), while 45% were milling. These included eight
HERG at various heights, two OSPR (Pandion haliaetus, OSPR) at 35m, and three TUVU at
45m. One HERG followed our research vessel at a height of 20m before wandering away.
Three duck species, two BLGU, and three HERG, representing 38% of all flying birds, were
observed flying <10m. Flying above 10m were the OSPR, TUVU, two COEI at 15m flying
NNW, and four HERG with direct flight ranging from 15m to 30m, the boat-following HERG
at 20m, and four HERG meandering at heights of 15m to 45m.
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APRIL 28, 2012 MORNING SURVEY (9:42 AM)

Table 18. Numbers of species observed during the morning survey on April 28",

SPECIES BR SOUTH NORTH
Black guillemot 1
Double-crested cormorant 3
Herring gull 7 4 1
Red-throated loon* 1
TOTAL (2.0 birds/km?) 13 4 2

*Red text indicates Species of Conservation Concern.

The morning survey on April 28t experienced unfortunate equipment malfunction
and the first three transect strips of the four total that comprise the South quadrat were
lost. Therefore, the data in the South quadrat reflect only a survey area coverage of
1.61km? with a complete survey area for the day totaling 9.52km2. Conditions were rated
as “Excellent” with seas from two to four feet, winds around 16kts from the NW changing to
W, and clear skies giving way to partly cloudy. Map 13 shows the modified tracklines and
the wildlife observations. Only 19 birds were recorded (1.84 birds/km2) and no marine
mammals (Table 18). The majority of birds were observed in the BR with 68%, and despite
only the single strip of data successfully recorded in the South quadrat, four birds (21%)
were observed, compared to the full area of the North quadrat, with only two birds (11%).
Herring gulls were the most abundant bird species (63%; 1.26 birds/km?2).
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Map 13. Bird observations on April 28, 2012. The lighter color represents tracks S1 through S3 when data were
not collected due to equipment malfunction.
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Table 19. Species, behavior code, flight height, and flight direction on April 28"

Behavior code 1 20 29 | 35 | 48
Height (m) 0J1]1[3][s5]15][<s][5][1]1s5
BLGU 1

No direction 1
DCCO 2 2 1

N

S 2

No direction 2
HERG 1 3 2 1 1 2 1 1

N 1

NE 1

W 1 1

WSW 2

No direction 1 1 2 1 1
RTLO* 1

NW 1
Grand Total 2[2]sJaf3]1]1]2[1]1

*Red text indicates Species of Conservation Concern.

One BLGU and one HERG were sitting on the water but two DCCO were observed
flying initially at one meter before landing on the water to sit (Table 19). These four sitting
birds comprised 21% of all bird observations. Of all the flying birds, 67% demonstrated
direct flight, 13% were milling as if to forage, 13% were meandering, and a single HERG
flew with variable height under five meters heading NE. The majority of birds (87%) flew
<10m, which included eight HERG, one RTLO flying NW at three meters and three DCCO,
two at one meter and one at five meters. Flying above 10m were two HERG both at 15m,
one flying direct and one meandering.
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May 4, 2012 MORNING SURVEY (8:20 AM)

Table 20. Numbers of species observed during the morning survey on May 4",

SPECIES BR SOUTH NORTH
Black guillemot 2
Common eider 4 10
Common loon 5 11
Double-crested cormorant 3
Herring gull 4 3
Laughing gull 1
Red-throated loon* 6
Harbor seal 1 6 3
TOTAL (3.1 birds/km?) 14 29 17

*Red text indicates Species of Conservation Concern.

On the morning survey of May 4th, conditions were rated as “Excellent” with a slight
ripple on the water, reducing to flat calm, S winds around five knots, and a light rain. Map
14 shows the tracklines and wildlife observations, and from this point until the end of the
survey season, the total survey area coverage will remain 16.15km?2. A total of 50 birds (3.1
birds/km?2) and 10 Harbor seals were observed throughout the day (Table 20). Forty-six
percent of birds were recorded in the South quadrat, 28% in the North, and 26% in the BR.
The majority of Harbor seals (60%) were seen in the South quadrat and 30% were seen in
the North, with one found in the BR. Common loons were the most common bird species
(32%; 0.99 birds/km?), followed by COEI (28%; 0.87 birds/km?2), HERG (14%; 0.43
birds/km?), and then RTLO (12%; 0.37 birds/km?2).
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Map 14. Bird observations on May 4, 2012.
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Table 21. Species, behavior code, flight height, and flight direction on May 4"

Behavior code 1|20 35 48
Height (m) 0[1]2]10]15[40]10]30]35
BLGU 2
(blank) 2
COEI 14
(blank) 14
coLo 151
N 1
(blank) 15
bcco 3|1
SE 1
(blank) 3
HERG 1 1 12 1)1
N 1
s 1 1
(blank) 2 1|1
LAGU 1
s 1
RTLO* 6
(blank) 6
Grand Total g02[1]1J1fJ1]2]1]1

*Red text indicates Species of Conservation Concern.

Eighty percent of all birds were sitting on the water, which included multiple large
groups of 10 COEI, 10 COLO, and six RTLO in three separate observations, among other
single bird observations of BLGU and DCCO (Table 21). Of the flying bird, 60% were flying
direct, 30% were milling as if to forage, and only one HERG meandered 35m high. Flying
<10m were 60% of the observations, which included one COLO flying N and one DCCO
flying SE each at one meter, and one HERG at two meters and one Laughing gull
(Leucophaeus atricilla, LAGU) flying at 10m, both heading S. All birds that flew above 10m
were HERG, demonstrating direct flight, milling, and meandering from heights of 15m to
40m.
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MAY 7, 2012 AFTERNOON SURVEY (12:28 PM)

Table 22. Numbers of species observed during the afternoon survey on May 7",

SPECIES BR SOUTH NORTH
Bald eagle* 1
Barn swallow 2
Black guillemot 3 1
Common eider 15 12
Common loon 2
Double-crested cormorant 2 1
Great black-backed gull
Herring gull 1 9
Laughing gull 2
Osprey 1 1
Ring-billed gull 2
Red-breasted merganser 4 7
Unidentified songbird 2
Tree swallow 1
Unidentified duck 19
Unidentified hummingbird 1
Harbor porpoise 2
Harbor seal 2 4 1

TOTAL (5.94 birds/km?) 8 54 42

*Red text indicates Species of Conservation Concern.

During the afternoon survey of May 7th, conditions were rated as “Maximum” due to
clear skies, a slight ripple on the water, and winds averaging four knots from the N. Map 15
shows the tracklines and wildlife observations. A total of 96 birds (5.94 birds/km?2) and
eight marine mammals were recorded throughout the day (Table 22). Although the total
bird count was not the highest of any of the surveys, 18 different species were observed,
making it the highest species tally day of the season. Exactly 50% of all birds were recorded
in the South quadrat, 43% in the North, and only six birds (6%) were observed in the BR.
The majority of the marine mammals were also found in the South quadrat, with 57% of
the Harbor seals and the only two Harbor porpoise. Two Harbor seals (29%) were
observed in the BR, with only one in the North quadrat. The most abundant species were
again the COEI (28%; 1.67 birds/km?2) and HERG (10%; 0.62 birds/km?), but also large
numbers of RBME (11%; 0.68 birds/km?2) and one raft of an unidentified duck species
(20%; 1.18 birds/km?). This is the last day of the season that the COEI were present to
document.

The majority of the total birds observed (80%) were sitting on the water, including
three duck species, three gull species, COLO, and BLGU (Table 23). The 27 COEI consisted of
two separate observations of a raft of 15 eiders located in the South quadrat and 12 in the
North. All 19 unidentified ducks were also from one raft in the South quadrat, and the
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RBME were in groups of four birds in the South quadrat and seven birds together in the
North. Two COLO were recorded while actively diving below the water in pursuit of prey
and one DCCO was observed sitting on a floating object in the BR. Of the flying birds, 87%
were flying direct, with only one BAEA milling 50m high and one GBBG meandering while
at 25m high. The majority (53%) of the flying birds were <10m high. These included three
passerine species (one BASW five meters high heading NE, one Tree swallow (Tachycineta
bicolor, TRES) at 10m heading NE, and one unidentified hummingbird (UNHU) at two
meters heading NW); two gulls (HERG and RBGU) at 10m; two DCCO at one meter; and one
COLO at five meters heading SE. Species flying over 10m included the milling BAEA at 50m,
two OSPR each flying straight at 35m high, the meandering GBBG, and two passerine
species (another BASW at 15m high heading E and two unidentified songbirds (SONG)
flying 40m high heading NNE). Marine mammal activity in the South quadrat included the
two Harbor porpoise that were porpoising and one Harbor seal that was observed eating.
The remaining seals were of undetermined behavior.
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Map 15. Bird observations on May 7, 2012.
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Table 23. Species, behavior code, flight height, and flight direction on May Al

Behaviorcode | 1 | 10 | 20 35 | 48 70
Height (m) 0| o|1]2]5]10]15][35]40]50]25] (below)
BAEA* 1
(blank) 1
BASW 1 1
E 1
NE 1
BLGU a4
(blank) 4
COEI 27
(blank) 27
coLo 4 1 2
SE 1
(blank) 4 2
DCCO 1
NE 1
NNW 1
(blank) 1
GBBG 1
(blank) 1
HERG
(blank)
LAGU
(blank)
OSPR 2
NE 1
WSW 1
RBGU 1
NE
(blank) 1
RBME 11
(blank) 11
SONG 2
NNE 2
TRES
NE
UNDU 19
(blank) 19
UNHU 1
NW 1
GrandTotal |77 | 1 [ 2JaJ2]3[1]2]2]1]1 2
*Red text indicates Species of Conservation Concern.

NIN|O |
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May 18, 2012 MORNING SURVEY (8:27 AM)

Table 24. Numbers of species observed during the morning survey on May 18",

SPECIES BR SOUTH NORTH
American crow
Common loon 7 1

Double-crested cormorant 9

Great black-backed gull

Herring gull

Ring-billed gull

Surf scoter

White-winged scoter

Harbor porpoise

Harbor seal 1

TOTAL (3.16 birds/km?)
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On the morning survey of May 18, conditions were rated as “Maximum” due to
clear skies, a slight ripple on the water, and winds averaging five knots from the S and then
SW. Map 16 shows the tracklines and wildlife observations. A total of 51 birds (3.16
birds/km?2) and 13 marine mammals were recorded throughout the survey (Table 24). The
majority of birds (60%) were observed in the South quadrat, 24% were in the North, and
the remaining 16% were in the BR. The most abundant bird species were the DCCO (25%;
0.81 birds/km?2), HERG (22%; 0.68 birds/km?2), COLO (18%; 0.56 birds/km?), followed by
the RBGU (14%; 0.43 birds/km?).
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Map 16. Bird observations on May 18, 2012.
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Table 25. Species, behavior code, flight height, and flight direction on May 18",

Behavior code 1 |10 | 20 35 48 | 66
Height (m) 0 lo[1]s5]10]15]30][4]|5[10]10] 0
AMCR 1
w 1
coLo 6 1 11
ENE
N 1
NE 1
(blank) 6
DCCO 2 | 2 9
N 9
(blank) 2 2
GBBG 1 1
N 1
(blank) 1
HERG 4 1 1 1 11 2
N 1
NE 1 1
SE 1
(blank) 4 1 2
RBGU 2 1 1 1 1] 1
ENE 1 1
N 1
(blank) 2 1 1
suscC 5
NE 5
WWSC 3
NE 3
Grand Total 15 2 [8[3]2]3[1fw[2]1]1]3

Twenty-nine percent of all birds were observed sitting on the water, which included
six COLO, two DCCO, and seven various gulls (Table 25). Two DCCO were sitting on the
floating channel marker in the BR, and two HERG and one RBGU were sitting in a current
rip and surface seizing food. Of the flying birds, 87% were demonstrating direct flight,
three gulls (10%) were milling, and one RBGU was meandering. The majority of these birds
(55%) were flying <10m, including five SUSC and three WWSC heading directly NE at one
meter high; one COLO, HERG, and RBGU were flying direct at five meters; and one GBBG
and HERG flew direct at 10m. One HERG and one RBGU milled at five meters and another
HERG milled at 10m, while one RBGU meandered flight at 10m. The remaining 45% of
birds that flew greater than 10m included one AMCR at 40m high heading W, two COLO at
15m and 30m, one HERG and one RBGU each at 15m, and a single flock of DCCO flying N at
40m high. Marine mammal activity in the South quadrat included the two Harbor porpoise
that were porpoising and in the BR one Harbor seal was observed eating. The remaining
seals were of undetermined behavior.
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MAY 22,2012 AFTERNOON SURVEY (14:00 PM)

Table 26. Numbers of species observed during the afternoon survey on May 22™

SPECIES BR SOUTH NORTH
American crow 1
Black scoter 1
Bonaparte’s gull 3
Common loon 1
Herring gull 1 3 1
Laughing gull 2
Razorbill* 2
Ring-billed gull 2
Harbor seal 1 3

TOTAL (1.24 birds/km?) 3 16 6

*Red text indicates Species of Conservation Concern.

During the afternoon survey on May 22nd, conditions were rated as “Excellent” with
overcast skies, five knot winds from the SW changing to eight knots from the S, and seas
beginning at a ripple and ending with seas up to two feet. Map 17 shows the tracklines and
wildlife observations. The total number of birds equaled only 20 (1.24 birds/km?), with
five Harbor seals (Table 26). Sixty-five percent of the birds were recorded in the South
quadrat, 25% were in the North, and the remaining two bird observations were found in
the BR. Gull species made up the majority of the species observed, with five HERG (25%;
0.3 birds/km?), five RBGU (25%; 0.3 birds/km?), and three Bonaparte’s gulls (Larus
philadelphia, BOGU) (15%; 0.19 birds/km?).
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Map 17. Bird observations on May 22, 2012.
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Table 27. Species, behavior code, flight height, and flight direction on May 22™,

Behavior code 1]20 35
Height (m) o[l1]s5]15[1]s5]<s
AMCR 1
(blank) 1
BLSC 1
N 1
BOGU 3
SSW 3
coLo 1
(blank) 1
HERG 1 1 2 1
SSW 2
SwW 1
(blank) 1 1
LAGU 1 1
E
(blank) 1
RAZO* 2
(blank) 2
RBGU 3 2
S 2
(blank) 3
Grand Total 7lalal2][1]1]1

*Red text indicates Species of Conservation Concern.

Of all the birds observed, 35% were sitting in the water, and included one HERG,
three RBGU, one COLO, and the first (and only) sighting of two Razorbills (Alca torda,
RAZO) (Table 27). Seventy-seven percent of the flying birds demonstrated direct flight, and
the remaining 23% were milling. Two HERG were the only birds to fly above 10m high,
heading directly SSW at 15m. The remaining 85% that flew <10m included four species of
gulls at either one or five meters’ height, one AMCR milling at one meter before landing on
the shoreline in the BR, and one BLSC flying N at one meter high. One Harbor seal in the
South quadrat was observed eating, and all other seals were of undetermined behavior.
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May 31,2012 MORNING SURVEY (8:26 AM)

Table 28. Numbers of species observed during the morning survey on May 31™

SPECIES BR SOUTH NORTH
Black guillemot 1 2
Black scoter 1
Canada goose 3
Common eider 3
Common loon 8 3
Double-crested cormorant 1 2 1
Great black-backed gull
Great blue heron 1
Herring gull 2 11 2
Long-tailed duck 1
Ring-billed gull 2 2
White-winged scoter 1
Harbor porpoise 14
Harbor seal 1 2

TOTAL (2.97 birds/km?) 6 43 16

On the morning survey of May 31st, the conditions were rated as “Maximum” due to
flat seas, S winds at three knots, and partly cloudy skies. Map 18 shows the tracklines and
wildlife observations. A total of 48 birds (2.97 birds/km?) and 17 marine mammals were
observed (Table 28). The majority of the birds (56%) were recorded in the South quadrat,
33% in the North, and 10% were in the BR. The most abundant species were HERG (31%;
0.93 birds/km?) and COLO (23%; 0.68 birds/km?).
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Map 18. Bird observations on May 31, 2012.
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Table 29. Species, behavior code, flight height, and flight direction on May 31%,

Behavior code 1 |10 | 20 48
Height (m) 0 o[1]2]10]15]20]25]30[35]10]15
BLGU 1 2
N 2
(blank) 1
BLSC 1
NNW 1
CANG
SSE 3
COEI 3
(blank) 3
coLo 8 2
ENE
w 2
(blank) 8
DCCO 1 1 1 1
ENE 1
WNW 1
(blank) 1 1
GBBG
E
GBHE 1
S 1
HERG 6 1 3 1 1 1 1 1
NE
NW 2 1
SSW
w 1
WNW 1
(blank) 6 1 1
LTDU
(blank)
RBGU 1 2 1
NE 1
SE 1 1
SSW 1
WWSC 1
N
Grand Total 20 | 1

(=)}

1
[1]s]e6 111111

Of all bird species recorded, 42% were sitting on the water, which included one
LTDU, three COEI one BLGU, eight COLO, one DCCO, and six HERG (Table 29). One DCCO
was observed sitting on the floating channel marker in the BR. The majority of the flying
birds (93%) flew direct, with only two HERG meandering, one at 10m and the other at 15m
high. Fifty-nine percent of the flying birds flew <10m. Two BLGU were flying N, one BLSC
was flying NNW, one DCCO flew WNW, one Great blue heron (Ardea herodias, GBHE) flew S,
and one RBGU flew SE, all at one meter’s height. One WWSC flew N at two meters high, and
the following flew at 10m: three Canada geese (Branta canadensis , CANG) flying SSE, two
COLO and one HERG flying W, and two RBGU. The 41% of birds that flew above 10m
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included one COLO flying ENE at 15m, one DCCO flying ENE at 25m. Three species of gulls,
totaling 8 birds, flew from 15m to 35m high. All 14 of the Harbor porpoise were observed
in the South quadrat, as well as two of the three Harbor seals. Only one Harbor seal was
observed in the BR strip.

June 5, 2012 MORNING SURVEY (8:32 AM)

Table 30. Numbers of species observed during the morning survey on June 5™,

SPECIES BR SOUTH NORTH
Black guillemot 3 1
Common loon 1
Double-crested cormorant 1 1
Great black-backed gull 1
Herring gull 26 12
Ring-billed gull
Unidentified tern* 1
Harbor porpoise 2
Harbor seal 2

TOTAL (3.1 birds/km?’) 32 19 3

*Red text indicates potential Species of Conservation Concern.

On the morning survey of June 5t, conditions were rated as “Maximum” with partly
cloudy skies, N winds around eight knots increasing to 12kts, and seas between one and
four feet. Map 19 shows the tracklines and wildlife observations. There were 50 total birds
(3.1 birds/km?) and four marine mammals observed throughout the day (Table 30). The
majority of birds (60%) were observed in the BR, 34% in the South quadrat, and 6% in the
North. Herring gulls were by far the most abundant species, representing 80% of all birds
recorded (2.48 birds/km?2).
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Map 19. Bird observations on June 5, 2012.

54

255



Table 31. Species, behavior code, flight height, and flight direction on June 5™

Behavior code 1 |10 | 20 29 | 32 | 35 48
Height (m) 0| 1[5]10]15]20]|<5| 5 |35]50] 3
BLGU

No direction
coLo

No direction
DCCO 1 1

N 1

SW 1
GBBG 1

SW 1
HERG 30 3 1 3 1 1

E

S 1

SE 1

SSE 1

SSw 1

No direction 30 3 1 1
RBGU 1

E 1
UNTE* 1

No direction 1
Grand Total 351 [ Jafaf[3]aJal3]1]1]1

*Red text indicates potential Species of Conservation Concern.

LR -]

Four BLGU, one COLO, and 30 HERG were observed sitting on the water, making up
70% of the total birds observed throughout the day. One unidentified tern (UNTE) species
was observed sitting on a floating object in the South quadrat (Table 31). Half of the flying
birds were demonstrating direct flight, with one RBGU flying variable heights under five
meters, three HERG (21%) flew five meters high while following a boat, two HERG (14%)
milled, and one HERG meandered at three meters high. Of the flying birds, 57% flew <10m.
These included two DCCO, one at one meter and the other at 10m high, and three gull
species. Four HERG flew from 15m to 50m high, in both direct and milling flight. The two
Harbor porpoise were porpoising in the BR, while the two Harbor seals were observed in
the South quadrat with undetermined behavior.
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JUNE 15,2012 AFTERNOON SURVEY (12:22 PM)

Table 32. Numbers of species observed during the afternoon survey on June 15",

SPECIES BR SOUTH NORTH
Double-crested cormorant 2
Herring gull 4
Osprey 1 1
Ring-billed gull 1 2
White-winged scoter 1
Harbor seal 1 1

v
~N
N

TOTAL (0.74 birds/km?)

On the afternoon of June 15t, conditions were rated as “Maximum” due to sunny
skies, N winds around eight knots, and seas no more than two feet. Map 20 shows the
tracklines and wildlife observations. A total of 12 birds (0.74 birds/km?2) and two Harbor
seals were observed throughout the day (Table 32). Half of the birds were observed in the
South quadrat, 33% in the BR, and 17% in the North. Herring gulls were the most abundant
species, with four birds making up 33% of all birds recorded (0.25 birds/km?).
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Map 20. Bird observations on June 15, 2012.
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Table 33. Species, behavior code, flight height, and flight direction on June 15",

Behavior code 1] 20 48 | 61 70
Height (m) 0] 1[5 5] 2] (below)
DCCO 1 1
S 1
No direction 1
HERG 2 1 1
N
No direction 2 1
OSPR 1 1
SSE
No direction 1
RBGU 1 1 1
ENE 1
No direction 1 1
WWSC 1
No direction 1
Grand Total 4|1 |3]| 1 2 1

Two HERG, one RBGU, and one WWSC were sitting on the water, making up 33% of
all birds observed. One DCCO was observed actively diving under the water from a sitting
position in pursuit of prey (Table 33). Of the flying birds, 33% were displaying directional
flight, one RBGU meandered, and two birds (17%) were observed dipping food from the
water while flying. One of these birds included an OSPR catching a fish from an initial
observed height of two meters. All flying birds (100%) were recorded as below 10m high.
One Harbor seal was hauled out on a small rock in the middle of the BR, and the other seal
was found in the South quadrat, with undetermined behavior.
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JUNE 19, 2012 AFTERNOON SURVEY (13:24 PM)

Table 34. Numbers of species observed during the afternoon survey on June 19"

SPECIES BR SOUTH NORTH
Black guillemot 1
Common loon 1
Double-crested cormorant 1 1
Herring gull 3 3 1
Osprey 2
Harbor seal 1

TOTAL (0.81 birds/km?) 6 6 2

During the afternoon survey on June 19t conditions were rated as “Average” to
“Good” because of higher seas from two to six feet, sunny skies with medium to high glare,
and S winds around five knots. Map 21 shows the trcklines and wildlife observations.
Thirteen total birds (0.81 birds/km?2) and only one Harbor seal were observed (Table 34).
Forty-six percent of all bird observations were in the BR, 38% in the South, and 15% were
in the North quadrat. Herring gulls were the most abundant species, comprising 54% of all
birds recorded (0.43 birds/km?).
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Map 21. Bird observations on June 19, 2012.
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Table 35. Species, behavior code, flight height, and flight direction on June 19"

Behavior code 1 15 20 29 32 | 48
Height (m) 0| (nested) | 1 [ 15 [ <5 [10 ] 5
BLGU 1

NE 1

coLo 1

(blank) 1

DCCO 1 1

SE 1

(blank) 1

HERG 1 2 1 1

E 1 1
N 2

S 1

SE 1
WSW 1

OSPR 2

(blank) 2

Grand Total 2 2 3 2 1 1 2

Two birds (one COLO, one DCCO) were sitting on the water, comprising 15% of all
birds observed, and two OSPR were sitting in a nest located in a stone channel marker in
the BR (Table 35). Of the flying birds, 56% were displaying directional flight, one HERG
flew variable heights under five meters, one HERG was following a boat at 10m before
landing on the water, and two HERG (22%) were meandering at five meters high. The
majority of the flying birds (78%) flew <10m, which included one BLGU at one meter flying
NE, one DCCO flying SE, and five HERG flying from one to 10m. Only two HERG were
observed above 10m, flying straight N at 15m high. The single Harbor seal was recorded in
the South quadrat, with undetermined behavior.
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June 29, 2012 MORNING SURVEY (8:39 AM)

Table 36. Numbers of species observed during the morning survey on June 29",

SPECIES BR SOUTH NORTH
Black guillemot 1
Bonaparte’s gull 1

Common loon
Common merganser

Double-crested cormorant 3
Herring gull 2 5 2
Osprey 1
Ring-billed gull 13 4
Unidentified duck 1
Gray seal
Harbor porpoise 2 4
Harbor seal 6
TOTAL (2.35 birds/kmz) 10 30 14

On the final morning of June 29th, conditions were rated as “Maximum” due to flat to
a slight ripple on the seas, partly cloudy skies, and SE winds from three to seven knots. Map
22 shows the tracklines and wildlife observations. There were a total of 38 birds (2.35
birds/km?2) and 16 total marine mammals observed (Table 36). The majority of the birds
(53%) were recorded in the South quadrat, as well as 63% of all marine mammals. The BR
quadrats had 21% of the recorded birds, and the North quadrat contained 29%. Both the
BR and North quadrat included three marine mammals (19%). The most abundant species
were the RBGU with 17 birds (81%; 1.05 birds/km?2), followed by nine HERG (43%; 0.56
birds/km?), and nine Harbor porpoise (56% of marine mammal total; 0.56 marine
mammals/km?).
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Map 22. Bird observations on June 29, 2012.
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Table 37. Species, behavior code, flight height, and flight direction on June 29",

Behavior code 1|20 35 61 | 66 | 70
Height (m) 0] 1]s5]10]15[20]25[30[35]3 [<s]15][35]<5[ 0] 0
BLGU 1
SSW 1
BOGU 1
(blank)
coLo
SE 3
COME 1
(blank)
DCCO 1] 2
SE 1
w
(blank) 1
HERG 1 1 1 2 1 1 11
ESE 1
N 1
NE 1
NNW 1
s 1
w 1
(blank) 1 1 1
OSPR 1
NNE
RBGU 1 2 11 1|1
NE 1
SE 1
(blank) 1 11 1|1
UNDU 1
(blank) 1
Grand Total 3[3J2]afaJal2]al1[1 2 1 12l

Only three birds (eight percent) were observed sitting on the water, and they
included one DCCO, one HERG, and one RBGU (Table 37). Eleven RBGU (29%) sat on the
water while foraging in a current rip, and one unidentified duck (UNDU) was observed
actively diving under the water from a sitting position, in pursuit of prey. The remaining
61% of the bird observations were flying, with 68% of the flying birds demonstrating direct
flight, 23% milling as if to forage, and two birds (9%) were foraging off the surface while
flying. Of the birds in flight, 64% were <10m high. These included one BLGU and two DCCO
flying one meter high, one foraging BOGU and one RBGU under five meters and one
Common merganser (Mergus merganser, COME) and another RBGU milling below five
meters, two RBGU flying direct at five meters, and three COLO flying SE and one OSPR
flying NNE both at 10m high. The remaining 36% of flying birds above 10m were all HERG,
flying direct or milling from 15m to 35m high. The one and only Gray seal (Halichoerus
gypus) observed throughout the survey season occurred on this date, and it was recorded
in the North quadrat with undetermined behavior. All Harbor porpoise were porpoising,
and the Harbor seals also had undetermined behavior.
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BEHAVIOR CATEGORIES

Non-bird Species Summary

A complete list of all species observed is provided in Appendices 2 and 3,
summarizing the species and the dates on which they were documented. Neither turtles
nor tuna were observed throughout the season. Fourteen days produced Harbor seals, and
on seven days Harbor porpoise were observed (Figure 1). Table 38 summarizes the tuna,
harbor porpoise, and harbor seal numbers by date observed in the BR, South, and North
survey quadrats. The single Gray seal and all but four seals (three feeding and one hauled
out on a rock) were recorded as “Undetermined behavior.” They may have been sleeping,
observing our vessel’s activity, or any other behavior that caused their head to be above the
surface when they were recorded. Regarding all 66 Harbor seals, 58% were found in the
South quadrat (0.29 Hseals/km?), 29% in the North (0.18 Hseals/km?2), and 14% in the BR
(0.35 Hseals/km?2) (Map 23). The 34 Harbor porpoise were also observed in all three
quadrats, with the vast majority (79%; 0.21 HAPO/km?) found in the South quadrat, 12%
in the BR (0.16 HAPO/km?2), and nine percent in the North quadrat (0.03 HAPO/km?2). This
data shows that 64% of all marine mammal activity and presence occurred in the South
quadrat (0.49 mar.mamm./km?), but 0.50 mar.mamm./km? were in the BR and only 0.21
mar.mamm./km?2 were in the North.

Marine Mammals

18
16

14
12 —
10 Hseal
8 — B HAPO
M GrayS
e T T T e B e L o

16-Mar 20-Mar 28-Mar 4-Apr 12-Apr 18-Apr 4-May 7-May 18-May 22-May 31-May 5-Jun  15-Jun 19-Jun 29-Jun
Date

Figure 1. Numbers of Marine Mammal species (Harbor seal, Harbor porpoise, and Gray seals) observed by date.

Number
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Table 38. Marine mammals observed by date and transect location.

Date, = i i N = = > > 2 B z c c c =
Tamew, = 3 = 5 & £ E £ = 2 3 5 3 5 3% %
andspecies 8 § & & 9 8 I £ 8 ] &3 4 8 @ g 8
BR

HAPO 2 2 4
Hseal 1 1 2 1 1 1 1 1 9
South

HAPO 2 3 2 2 14 4 27
Hseal 3 1 1 2 6 4 6 3 2 2 1 1 6 38
North

GrayS 1 1
HAPO 3 3
Hseal 2 4 1 3 3 1 4 1 19
Grand Total 2 9 3 3 1 5 10 9 13 5 17 4 2 1 17 101
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Map 23. Marine mammals observed throughout the season.
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Bird Species Behavior Summaries

To further discuss the bird observations during these surveys, bird species will be
grouped by a taxonomical classification at the Order level. Nine orders within the Class
Aves comprise the seabirds, waterfowl, and other species that commonly utilize this upper
Penobscot Bay region and they are as follows:

-Order Anseriformes (ducks, geese, eider, scoters)

-Order Pelecaniformes (herons)

-Order Podicipediformes (grebes)

-Order Charadriiformes (large and small gulls, razorbills, puffins)
-Order Accipiteriformes (eagles, osprey, New World vultures)
-Order Falconiformes (falcons)

-Order Gaviiformes (loons)

-Order Suliformes (cormorants)

-Order Passeriformes (songbirds)

Flight height and behavior were recorded in the three quadrats, and the following
figures will show flight height within the three most common flight behavior categories
(direct flight, milling, and meandering). To simplify species’ comparisons in the following
discussion, particularly due to a single species representing the Orders Pelecaniformes,
Falconiformes, Podicipediformes, and Suliformes, the observed species will be grouped
into only five categories, based on similar behavioral characteristics. The groups are as
follows: 1) Anseriformes, Pelecaniformes, & Podicipediformes; 2) Charadriiformes; 3)
Accipiteriformes & Falconiformes; 4) Suliformes & Gaviiformes; and 5) Passeriformes.

The maps in the previous section that display each survey’s bird observations have
been colored using a consistent scheme that groups each of these five Orders into color
groups. Group 1 is represented by shades of green, Group 2 have yellows, Group 3 have
browns, Group 4 have reds and Group 5 have blues. This color scheme will be used in the
foraging species and birds of conservation concern discussion, below. It does not include
marine mammals or other maps.

Further discussion regarding the other observed behaviors of the bird species will
follow.
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DIRECT FLIGHT (Behavioral code #20)
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Figure 2. Flight heights of birds by group demonstrating direct flight. The yellow star represents 138 birds

flying at one meter high.
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Figure 2 shows the behavioral data with species grouped by the above-mentioned
Order groups, displaying only behavior determined to be direct flight. Direct flight is
described as a bird flying consistently through the area, not actively involved in foraging or
other activities. The designation of this behavior during the survey is taken at the precise
moment it is noticed by the surveyor. Of all bird behaviors, direct flight was observed in
36% of all bird species, and was the second most common activity type.

When in direct flight, the vast majority of Group 1: Anseriformes (79%) flew one meter
above the surface (represented by the yellow star on Group 1: “Ducks & Heron” chart in
Figure 2). Even though 119 of these birds (86% of birds at one meter) were common eider,
a large portion of the other duck species (11%) also flew one meter high, consisting mostly
of scoters and a few other ducks. Eleven percent of the Anseriformes flew between five and
10m, and only eiders (5%) flew at the 20m and 45m heights.

Twenty-two percent of the Group 2: Charadriiformes, consisting of gulls and one alcid
species (Black guillemot), flew one meter high, with all guillemots only flying either at one
meter or three meters above the water. Most gulls flew from five to 15m high (46%) and
9% flew at 30m.

Only seven total birds in Group 3: Accipiteriformes & Falconiformes flew direct,
consisting of two Bald eagles flying at 20m, one Peregrine falcon at 30m, and one Osprey at
both one and five meters, and two Osprey flying at 35m.

In Group 4: Gaviiformes & Suliformes, 52 birds demonstrated direct flight, with the
majority being Double-crested cormorants (44%) and Common loons (40%). At least one
Red-throated loon was observed flying at every height from one meter up to 30m, but 90%
of the Common loons flew from one meter up to 15m high. Cormorants mostly flew at one
meter high (48%) or at 40m (39%).

Of the 21 birds that were in Group 5: Passeriformes, 57% were American crows. The
single unidentified hummingbird flew at two meters high and the Barn and Tree swallows
flew from two meters to 15m high. The identified pair of Snow buntings flew at 20m and
the unidentified pair of songbirds flew at 40m. One crow flew five meters above the water
but the remaining 92% of crows flew from 20m to 50m, with 33% of the crows flying at
35m.

Direct Flight Behavior Summary:

Exactly 50% of all the birds demonstrating directional flight behavior flew within
one meter of the water’s surface. The next most frequented height ranges of direct flight
exhibited by all the groups was between five and 15m (26%) (Figure 3). Figure 4 also
shows the more common direction birds were observed flying, with 27% flying due north
and 14% flying NW, followed by 12% flying NE, and eight percent flying due east.
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Figure 3. Height of all birds flying with Directional Flight.
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Figure 4. Flight direction of all birds demonstrating Directional Flight.
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MILLING BEHAVIOR (Behavioral code #35)
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Figure 5. Flight heights of birds by group, demonstrating milling flight. No birds in Group 4: Gaviiformes &
Suliformes exhibited this behavior type.

Figure 5 shows milling behavior data with species grouped by Order. Milling
flight is described as a bird flying in a more distinct circling or milling path that is
usually associated with foraging search patterns, as mentioned above for meandering
behavior. Similar to meandering flight, general direction of milling flight constantly
changes, thus flight direction is rarely noted in the survey data for these birds. Of all
bird behavior types, milling flight constituted 5.5% of all bird species observed, making
it the third most common behavior.

In Group 1: Anseriformes, only one individual Common merganser was recorded
as milling at a height under five meters. The majority of the gull species in Group 2:

71



Charadriiformes (57%) milled at heights from five to 15m, with equal numbers (7%
each) flying at the 20, 35, 40, and 50m heights.

In Group 3, there were only eight birds milling which consisted of two Osprey at
25m, five Turkey vultures milling at 35 and 45m, and one Bald eagle milling at 50m.

No birds representing Group 4 (cormorants & loons) demonstrated milling
behavior and all the birds in Group 5: Passeriformes consisted entirely of crows. One of
the four total crows demonstrating milling behavior flew at one meter, with the
remaining milling at five meters high.

Milling Flight Behavior Summary:

Almost half of all the birds with milling flight behavior flew under 15m; 22%
were at five meters, 18% were at 10m, and 9% were at 15m. Twenty-nine percent of all
birds milled at heights from 35 to 50m. Because this is a behavior type associated with
potential foraging, it is common that no flight direction is associated with the birds’
observations. Particularly with the Charadriiformes species, the majority of the birds
milling at the heights from three to 20m is a reasonable height for these visual-based
foragers to be flying while surveying their surroundings for potential prey. Figure 6
shows the species, numbers, and flight height for all observed milling birds.
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Figure 6. Flight heights and numbers of each species demonstrating Milling flight behavior.
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MEANDERING BEHAVIOR (Behavioral code #48)
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Figure 7. Flight heights of birds by group, demonstrating meandering flight. Neither Group 1:
Anseriformes birds or Group 4: Gaviiformes & Suliformes birds exhibited this behavior type.

Figure 7 shows the meandering flight behavior of species grouped by Order.
Meandering flight is defined here as a bird flying in ‘wandering’ manner, not directly
feeding or moving in a direct manner in a particular direction. Flight direction
constantly changes, thus no flight direction is noted in the survey data for these birds.

No birds in Group 1: Anseriformes were observed meandering. Only 12 total gulls
were observed meandering for Group 2: Charadriiformes, and 25% meandered at five
meters, while 17% meandered at both the 10 and 15m heights.
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All 11 birds in Group 3 consisted of a single group of Turkey vultures meandering
at the edge of Dice’s Head at 50m above the water’s surface.

No birds representing Group 4 demonstrated meandering behavior and the single
crow representing Group 5 meandered at 15m high.

Meandering Flight Behavior Summary:

Out of the 24 total birds recorded as demonstrating meandering flight behavior, 11
(46%) were Turkey vultures at 50m (Figure 8). Herring gulls made up 50% of the other
meandering birds, ranging from one to 35m high. Similar to milling behavior, no flight
direction is typically recorded since the birds have no apparent destination when
documented in this behavioral category.
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Figure 8. Flight heights and numbers of bird species demonstrating Meandering flight.

ALL OTHER BEHAVIORS OBSERVED

Throughout the surveys, 51% of all the recorded birds were observed sitting on the
water, which is a behavior category not meant to suggest or exclude feeding activity. This
equals 1.94 birds/km? sitting within the total survey area. Behaviors described as ‘sitting’
may include sleeping, preening, or resting. Table 39 shows the total numbers of sitting
birds by species, separated into the South, North, and BR Quadrats, pooled for all 17
surveys. Fifty percent of all sitting birds were recorded in the South Quadrat (although only
totaling about 2 birds/km?), 33% were in the BR and included 6.5 birds/km?, and the
remaining 17% were in the North Quadrat (0.8 birds/km?2). Species most commonly
observed sitting were COEI (48% of all sitting birds), COLO (13%), and BLGU (7%).
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Table 39. Species and numbers observed sitting in the water, by quadrat.
Red text denotes Species of Conservation Concern.
Row Labels S N BR Total

BLSC 1 1
COEI 151 15 79 245
COGO 1 1
RNGR 4 4 8
RBME 4 7 11
UNDU 21 1 3 25
LTDU 2 1

WWSsC 1 1
BLGU 8 3 28 39
RAZO* 2

GBBG 1 1
HERG 22 14 37 73
LAGU 2 2
RBGU 4 4 8
DCCO 1 9 10
coLo 28 34 7 69
RTLO* 8 2 10

Grand Total 256 89 168 513
*Red text indicates Species of Conservation Concern.

The previous discussion focused on behaviors that most likely are not associated
with, or due to the brief period of the observed moment, cannot be determined as, foraging
activities. Other behaviors are, however, evident activities that involve effort to forage for
food either at the surface or below the water. These include dipping or pattering
(behavioral code #61), surface seizing (#66), and pursuit diving (#70). Table 40 shows the
species and locations of these observed activities, which only involve 37 birds throughout
the entire survey season (0.14 birds/km?2), and represent a mere four percent of all birds
recorded. Of these foragers, 51% were active in the South quadrat (0.14 birds/km?), 30%
were in the BR (0.43 birds/km?), and the remaining 19% were in the North quadrat (0.07
birds/km?) (Map 24).

Table 40. Numbers and locations of species displaying foraging activities.

SOUTH NORTH BR

SPECIES 61 66 70 61 66 70 66 70
RBME
UNDU
BLGU 1
BOGU 1
HERG 1 2 1
RBGU 12
OSPR 1
DCCO 1 1
COLO 3 1 1
RTLO* 1
Grand Total 2 14 3 2 2 3 1 10

. 2
Birds/km 0.14 0.07 0.43
surveyed

*Red text indicates Species of Conservation Concern.
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Map 24. Location of foraging bird species throughout the entire survey season.
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The birds observed dipping or pattering while flying were only observed in the
North and South quadrats, with 50% active in both. Sitting while surface seizing was the
most common type of foraging activity, making up 46% of the foraging birds, followed
closely by 43% pursuit diving. The surface seizing birds were most prevalent in the South
quadrat, with 82% foraging there. Ring-billed gulls constituted 71% of the species foraging
in this manner, with 11 of the 12 RBGU recorded on the morning survey of June 29t in one
location. Of the pursuit divers, as seen in Map 24, the majority occurred in the BR (63%),
and the most common species demonstrating this foraging behavior were BLGU (38%) and
COLO (19%). Figure 9 shows foraging behaviors for all bird species by activity type and
height at which it was observed. Note that the height of “0-m” could also mean under the
water activity, but they are all combined to represent activities based off the bird being “in”

the water.
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Figure 9. Numbers of all birds demonstrating foraging behaviors and the associated height above the water.

Milling behaviors (behavioral code #35) was discussed in the previous section
(Figures 5 & 6), but it is again reviewed in Figure 42 to show common flight heights of all
birds involved in the various activities of foraging. This is a detail important to consider
due to the birds being potentially preoccupied with searching while flying as opposed to
watching for structural hazards. Milling behavior is evidently a common activity, as seen in
Map 24, particularly in the BR and South quadrats.

Only five HERG were observed flying while following a boat; two of the gulls were
recorded while in the North quadrat and three were in the South quadrat. Although the
lobster fishing season for this region begins officially June 1 through October 31, gulls and
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many other species of seabirds have become conditioned to the discard or bycatch thrown
by fishermen, and are likely to investigate the encounter of a boat despite the calendar
year. Three of these boat-following HERG investigated our survey vessel and the two others
were investigating another boat within the survey area.

ENDANGERED, THREATENED, AND BIRDS OF CONSERVATION CONCERN

Biologists have multiple lists that are used for identifying bird species that are of
concern to both state and federal wildlife managers. Both state and federally listed species
of birds occur in Maine’s waters, including both endangered and threatened species. In an
act to potentially alleviate the addition of more species to the Endangered Species Act
(ESA) of 1973, the U.S. Fish & Wildlife Service (USFWS) created a list of species requiring
special conservation action and awareness: the Birds of Conservation Concern 2008 (BCC
2008). Bird species discussed in this section include five species found on these lists that
were observed during the Castine Harbor Dice Head Test Site surveys from March through
June of 2012. For purposes of simplifying terminology, all birds that include the
Threatened, Endangered, and Birds of Conservation Concern status, both state and federal,
will be called “Birds of Conservation Concern,” or BCC.

Seen below, Figure 10 shows the summary of these species of concern and the
activities or behaviors they were observed performing. Only five particular behavior types
were observed by these five species, which included the following: 70-foraging below the
surface; 35-milling; 20-direct flight; 10-sitting on a floating object; and 1-sitting on the
water.
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Figure 10. Behavior codes for each species of concern, and numbers observed.
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Red-throated Loon (Gavia stellata)

The Red-throated loon was the first recorded species of these birds of concern, and
one of the more frequent BCC observed from March 16t through May 4t (Figure 10 & 11).
Considered a Bird of Conservation Concern, it is listed as a “non-breeding species” in the
BCC Region #30: New England/Mid Atlantic Coast and USFWS Region 5: Northeast Region.
It was the eighth most common species of all birds, with 18 counted across nine

observations and equaling 0.07 birds/km? for the entire survey season. Table 41 shows
total species numbers per kilometer surveyed.

Table 41. All species total count and animals per square kilometer surveyed.

Species #/km? total Species #/km” total
BLSC 0.023 6 BAEA* 0.011 3
CANG 0.011 3 OSPR 0.034 9
COEI 1.434 379 PEFA* 0.004 1
COGO 0.019 5 TUVU 0.061 16
COME 0.004 1 CoLO 0.359 95
GBHE 0.004 1 DCCO 0.148 39
LTDU 0.034 9 RTLO* 0.068 18
MALL 0.011 3 UNLO 0.004 1
RBME 0.049 13 AMCR 0.064 17
RNGR 0.030 8 BASW 0.011 3
SuUSC 0.034 9 SNBU 0.008 2
WWSC 0.023 6 SONG 0.008 2
UNDU 0.132 35 TRES 0.004 1
BLGU 0.216 57 UNHU 0.004 1
BOGU 0.015 4 Hseal 0.250 66
GBBG 0.026 7 GrayS 0.004 1
HERG 0.779 206 HAPO 0.129 34
LAGU 0.019 5

RAZO* 0.008 2

RBGU 0.155 41

UNTE* 0.004 1

* Indicates BCC species
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Figure 11. Number and species of Birds of Conservation Concern observed by date.

The majority of the RTLO observed were sitting on the water (56%), 39% were
flying in a direct heading, and one bird was actively foraging below the surface in pursuit of
prey. Spatially, 67% were located in the South quadrat and the remainder was found in the
North quadrat (Map 25).

Bald Eagle (Hailaeetus leucocephalus)

Of these five species of concern, the next most common bird was the Bald eagle
(0.011 birds/km?). Originally listed as a federal and state endangered species under the
ESA in 1978, it was downgraded to Threatened in 1995. Its population had recovered
enough that by 2007 it was removed from the Federal ESA. It is still protected under
Maine’s Endangered Species Act (MESA), the Bald and Golden Eagle Protection Act, the
Migratory Bird Treaty Act, the Lacey Act, and listed as a BCC in Region #30: New
England/Mid Atlantic Coast and USFWS Region 5: Northeast Region. On February 8, 2011,
the USFWS released the Draft Eagle Conservation Plan Guidance to assist agency biologists,
developers, and other state and federal organizations in best management practices

regarding the Bald Eagle and wind development. It is provided as guidance to assist
managers and developers in following the regulations as specified by the Bald and Golden
Eagle Protection Act and other federal laws currently in place (USFWS, 2012).

Three sightings of BAEA occurred throughout the survey season, one located within
each of the survey quadrats (Map 25). Two separate observations of birds occurred on
April 12t with each flying direct at 20m high; one in the BR, one in the North. The third
observation involved an eagle milling in the South quadrat at 50m on May 7th,
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MAP 25. Location of Birds of Conservation Concern.
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Peregrine Falcon (Falco peregrines)

Another species of concern observed in these surveys was the Peregrine falcon. Also
delisted from its status as federally endangered (ESA) in 1999, it continues to be a state
endangered species under the MESA, protecting its breeding population only. Their nesting
sites are protected during the nesting season from March 15 to August 15 (MDIFW). It is
also listed as a BCC in Region #30: New England/Mid Atlantic Coast and USFWS Region 5:
Northeast Region.

Only one Peregrine falcon was recorded this season (0.004 birds/km?), occurring on
the morning of April 12t (Figure 11). It flew with direct flight at 30m along the Bagaduce
River quadrat, heading due south (Map 25).

Razorbill (Alca torda)

Two Razorbills were also observed (0.008 birds/km?2), which are listed as state
threatened under the MESA. Both birds were recorded in the South quadrat sitting on the
water during the afternoon survey on May 22nd,

Tern (Sterna sp.)

The last bird species of concern observed during the surveys was an unidentified
tern species. Under the MESA, only the Arctic tern (Sterna paradisaea) is a state threatened
species, and also a BCC in the USFWS Region 5: Northeast Region. Unfortunately, however,
due to the inability at the time of observation to verify this bird down to species, it is
impossible to know if it was an Arctic tern or Common tern (Sterna hirundo); the latter
which is not listed as a species of concern. As seen in Map 25 the one tern (0.004
birds/km?2) was observed in the South quadrat on the morning of June 5t sitting on a
floating object.

OTHER MISCELLANEOUS OBSERVATIONS

Boats & Buoy Observations

Additional observations of boat traffic and lobster buoy presence were also
recorded during the surveys. A total of 13 boats were observed while surveys were
performed. Six of the boats were various types of sailing vessels, four were assorted private
motorized boats, and the remaining three were a fishing vessel for lobster or fish.

Documentation of the buoys was not initiated until the sixth week of surveying, with
the first recorded observations starting on April 12th, This explains the absence of buoy
numbers through March and the first week of April (Table 42). Despite the lack of raw data
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documentation, there were buoys present throughout the Castine Test Site during the first
six weeks. The buoy densities observed in the first six weeks follow suit as the numbers
reflect in Table 42; an increasing temporal trend in buoy density occurred as the season
progressed. Among the buoys observed, the majority included the lobster trap buoys, but
there were also distinctly-labeled National Oceanographic & Atmospheric Administration
(NOAA) and National Marine Fisheries Service (NMFS) buoys also in the area, which were
combined into their own category.

The lobster buoys in both the North and South quadrats were observed in fewer
numbers at the beginning of March and recorded starting in April (1.27 buoys/km? and 1.6
buoys/km?, respectively), then increased in number by the end of June (2.9 buoys/km? and
3.6 buoys/km?). Particularly along the stretch of the Bagaduce River, the number of lobster
buoys increased dramatically as the season progressed, from 0.4 buoys/km?2 to 9.9
buoys/km?2. As seen in Map 26, the greatest abundance of buoys is spatially concentrated
closer to land and the Bagaduce River’s confluence, with fewer buoys concentrated in the
middle of the waterway.

NOAA and NMFS buoys were likely placed for testing purposes related to the Castine
Test Site’s environmental monitoring, particularly of the existing cable way in which the
proposed floating platform will be located. According to our data, buoy numbers reflect an
increase in the North quadrat, but a decline in the South quadrat. It is unknown the
reasoning for this pattern, but it is likely due to the alteration of the plans of the original
placement of the test turbine, as seen in Map 2.
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Table 42. Numbers and densities of lobster and other buoys observed in the Castine Test Site, by Quadrat and transect strip number.

LOBSTER BUOYS NOAA OR NMFS BUOY
North South North South

BR buoy Total buoy Total buoy Total buoy Total buoy | GRAND | buoy
DATE Total [ /km? [ N1 | N2 | N3 | (6.3km?) | /km? | s1 | s2 | s3 | s4 | (8.2km?) | /km? | N1 | N2 | N3 | (6.3km?) | /km? | s2 | s4 | (8.2km?) | /km? | TOTAL | /km?
12-Apr 1 0.62 5 2 4 11 1.75 1 0 5 3 9 1.09 0 0 0 0 0 0 0 0 0 21 1.30
18-Apr 0 2 1 6 9 1.43 1 0 0 4 5 0.61 0 0 0 0 0 0 0 0 0 14 0.87
28-Apr 1 0.62 1 0 3 4 0.63 * * * 5 5 3.11 0 0 6 6 0.95 * 2 2 1.24 18 1.89
APRIL 2 0.41 8 3 13 24 1.27 2 0 5 12 19 1.60 0 0 6 6 0.32 0 2 2 0.41 53 1.35
TOTALS
4-May 0 1 3 10 14 2.22 9 10 1 5 25 3.03 3 1 5 9 1.42 0 1 1 0.12 49 3.03
7-May 5 3.1 1 3 8 12 1.90 3 8 1 2 14 1.70 1 1 3 5 0.79 0 1 1 0.12 37 2.29
18-May 3 1.86 2 2 7 11 1.75 8 9 0 5 22 2.67 0 1 1 2 0.32 1 1 2 0.24 40 2.48
22-May 2 1.24 2 2 5 9 1.43 11 6 2 4 23 2.79 0 0 4 4 0.63 0 1 1 0.12 39 2.42
13-May 21 13.05 1 4 36 41 6.51 8 8 3 5 24 2.91 0 0 1 1 0.16 1 2 3 0.36 90 5.57
MAY 31 3.85 7 14 66 87 2.76 39 | 41 7 21 108 2.62 4 3 14 21 0.66 2 6 8 0.19 255 3.16
TOTALS
5-Jun 10 6.22 3 2 13 18 2.86 7 8 0 4 19 2.31 0 1 5 6 0.95 0 1 1 0.12 54 3.34
15-Jun 21 13.05 2 2 12 16 2.54 10 6 3 11 30 3.64 0 1 4 5 0.79 0 0 0 0 72 4.46
19-Jun 13 8.08 3 4 10 17 2.70 6 6 4 14 30 3.64 0 1 4 5 0.79 0 1 1 0.12 66 4.09
29-Jun 21 12.43 1 4 16 21 3.33 15 11 4 8 38 4.61 0 0 1 1 0.16 1 1 2 0.24 82 5.08
JUNE 64 9.94 9 12 51 72 2.86 38 | 31 11 | 37 117 3.55 0 3 14 17 0.67 1 3 4 0.12 274 4.24
TOTALS
Grand
Total 97 24 | 29 | 130 183 79 ([ 72 | 23 | 70 244 4 6 34 3 11 582
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Map 26. Buoy locations, both lobster and NOAA or NMFS, including the proposed Test Turbine Platform location
(as of August 17, 2012).
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SUMMARY

March through June of 2012 was regarded as the pre-deployment stage of the single
20kW wind turbine on a 1/7th commercial scale floating platform project at the University
of Maine’s Castine Harbor Dice Head Test Site. During this time, a total of 17 boat-based
visual surveys were performed at a rate of one per week. Data were gathered on species of
birds and, occasionally, marine mammals and turtles, to include location, occurrence,
numbers, bird behaviors, flight direction, and flight heights. Fulfilling the primary objective
of this project, the previous sections summarized the species numbers, activities, and
presented maps of their sightings. We will further summarize the highlights of this season’s
surveys. Table 43 lists each survey quadrat by total species counted and total survey area
for both birds and marine mammals.

Table 43. Numbers of bird species and marine mammals per kilometer surveyed in each quadrat.

North South BR Totals
BIRDS # of Species 257 492 260 1009
Area 131.51km’ 107.10 km” 25.74 km” 264.35 km”
1.95 birds/ 4.59 birds/ 10.1 birds/ 3.82 birds/
km? km’ km’ km’
MARINE
MAMMALS # of Species 101
Area 131.51 km 107.10 km 25.74 km 264.35 km®
0.18 0.61 0.51 0.38
mammals/km’ || mammals/km? || mammals/km? || mammals/km?>

There were a total of 464 observations of birds recorded with a grand total of 1,009
individuals counted throughout the entire Castine Harbor Dice Head Test Site, representing
33 identified species (refer to Appendix 2 through 4 for further specifics). As previously
presented in Table 41, the most numerous of bird species during the entire survey period
were Common Eider (38%, 1.43 birds/km?2), followed by Herring gulls (20%, 0.78
birds/km?) and Common loons (9%, 0.36 birds/km?2). The three quadrats surveyed within
the Castine Test site revealed 49% of all bird sightings were located within the South
quadrat (4.59 birds/km?), with nearly identical numbers of individuals counted in the
North and Bagaduce River quadrats (25.8% and 25.5%, respectively), although almost five
times more birds per kilometer were found in the BR than in the South (10.1 birds/km?
and 1.95 birds/km?, respectively).
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The most common activities observed by the birds were sitting (51%) with 1.94
birds/km? recorded throughout the entire survey area, followed by direct flight (36%) with
1.39 birds/km? recorded. Milling (foraging) flight represented 5.5% of all bird activity
(0.21 birds/km?), followed by meandering flight (2.4%; 0.09 birds/km?), sitting while
foraging/dipping (1.7%; 0.06 birds/km?2), and pursuit diving (foraging) (1.6%; 0.06
birds/km?2).

Flight heights for all flying activities (456 birds, 45% of total observed) are shown in
Figure 12. Most of the flying birds (40%) flew one meter above the surface, totaling 0.69
birds/km?2. The second most common flight height was at five meters, with 10.7% (0.19
birds/km?), followed closely by 10% at 10m (0.17 birds/km?2) and 8.8% at 15m (0.15
birds/km?2).
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Figure 12. Flight heights for all flying behaviors for all species. The yellow star represents a total of 183 birds flying
at one meter high.

Endangered and threatened species sightings included two Razorbills and one
unidentified tern (Group 2: Charadriiformes); three Bald eagles and one Peregrine falcon
(Group 3: Accipiteriformes and Falconiformes); and 18 Red-throated loons (Group 4: only
the Order Gaviiformes).

No turtles were observed in the Castine Test Site, but a total of 101 marine
mammals were counted during 80 observations, consisting of one Gray seal, 66 Harbor
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seals, and 34 Harbor porpoise. Sixty-four percent of all marine mammals were found in the
South quadrat, with 0.61 mammals/km2. Although more individuals were counted in the
North (23%) than in the BR (13%), more mammals per kilometer were in the BR
(0.51/km?) than in the North (0.18/km?) quadrat.

The secondary objective of this project was to use the initial baseline inventory of
the species composition, behaviors, and habitat use for assessment of potential risks to the
wildlife in relation to the proposed single 20kW wind turbine on a 1/7th commercial scale
floating platform off Dice Head near Castine.

Birds may experience four major types of impact caused by offshore wind farms:
direct collision, displacement due to disturbance, displacement due to the barrier effect,
and direct habitat loss (Drewitt & Langston 2006, Goodale & Divoll 2009). A fifth impact
involves habitat enhancement due to the underwater structure acting as an artificial reef
and potentially attracting piscivorous seabirds; however this can only be a net benefit if the
birds are not frightened away or killed by the structure itself (Drewitt & Langston 2006). In
the case of the Castine Harbor Dice Head Test Turbine, the structure, and the project itself,
is relatively small in both spatial and temporal contexts. Nevertheless, discussion will
follow that summarizes any potential impact that the single VolturnUS 20kW wind turbine
on a 1/7t commercial scale floating platform may present to the wildlife in the Castine
Harbor Dice Head area.

Current literature discusses how the probability of impacts, particularly with
collisions, is more dependent upon individual species and their unique behaviors (Drewitt
& Langston 2006, Ferrer et al. 2012, Furness & Wade 2012). These considerations should
also take into account the local topographic factors which influence wind patterns and prey
availability, as opposed to the common investigation of local abundance (Ferrer et al.
2012). Incorporating the correct scale factor of the individual turbine versus the entire
proposed development site into the protocol of the pre- and post-development surveys is
imperative to best analyzing the potential impacts to the birds (Ferrer et al. 2012). Again,
this particular project at the Castine Harbor Dice Head Test Site is very small, consisting of
the single 1/7t scale turbine and therefore the potential scale of the impact is also small.
The protocol and analysis used in this project encompasses both the focused region of the
single turbine’s location but also considers the larger region, which could potentially cover
dispersal by species if the impact of displacement, due to disturbance, occurs (Drewitt &
Langston 2006).

Numerous Wind farm Sensitivity Index (WSI) studies in Europe and North America
agree that the species at most risk to offshore wind farms include gulls, grebes, loons,
seaducks, and migrating waterfowl and passerines (Drewitt & Langston 2006, Furness &
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Wade 2012, Garthe & Hiippop 2004). A newer analysis by Furness & Wade further
categorized impacts to particular species, concluding high disturbance scores for Common
eider, loons, and scoter species (easily disturbed, high tendency to flush); high collision
impact scores for gulls, terns, and loons; and high overall disturbance and displacement
scores for loons, sea ducks, and alcids (Furness & Wade 2012). With Common eider,
Herring gulls, and Common loons being the three most abundant species during our
surveys, consideration should be made for their presence and activity near the Castine
Harbor Dice Head Test Site.

Flight height was determined to be a substantial factor in assessing collision
probabilities by Furness & Wade in their review of Scottish seabird sensitivity to offshore
wind farms (2012). According to our latest information regarding the single VolturnUS
20kW wind turbine on a 1/7t commercial scale floating platform on August 17, 2012, its
hub height measures 50ft (15.24m), with a rotor diameter of 31.5ft (9.6m). This equals a
total height from waterline to highest blade tip to be 20m, and the rotor sweep zone
ranging from 10m above the water’s surface to 20m. For purposes of bird collision or risks,
it is necessary to consider the Castine Harbor Dice Head avian flight activity in this flight
height-zone. Table 44 provides the species and numbers that were observed flying at the
heights recorded within the 10m to 20m zone, which totals 22.4% of all flying birds.
Herring gulls, Ring-billed gulls, and Common loons were the most common species to be
flying at these heights.

Table 44. Species and numbers recorded flying within the rotor sweep-zone.

FLIGHT HEIGHTS (m)
SPECIES | 10 [ 15 | 20
UNDU 3
AMCR 1 1
BASW 1
BLSC 2
CANG 3
COEI 2 2
GBBG 1 1
HERG 22 28 7
LAGU 1
MALL 3
BAEA* 2
RBGU 4 2 2
SNBU 2
TRES 1
OSPR 1
DCCO 1
coLo 6 3
RTLO* 1
Total 46 a1 16

*Red text indicates Species of Conservation Concern.
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Because bird behavior is not a random event, it is essential to incorporate the
influence of wind patterns and topography of the area that birds use for foraging,
migration, and other movements (Drewitt & Langston 2006, Ferrer et al. 2012, Garthe &
Hippop 2004). The general topography of the waters around the Castine area is
characterized by a north-south opening of the land where the Penobscot River empties into
Penobscot Bay. Castine has nine miles (14.5km) of open waters extending across to the
west side of the Bay, where Belfast is located. The islands of Isleboro, North Haven, and
Vinal Haven lie in the middle of the Bay, from north to south. From the outer edge of the
Gulf of Maine, a south wind would travel almost 20 miles (32km) across these islands to
reach Castine. As provided in Table 2, the wind directions across the 17 surveyed days can
be generalized by month: March, typically SE winds; April, NW; May, S; and June equally N
and S. Figure 13 includes a summary of the directions flown by all flying birds. Southerly
winds typically prevailed during the majority of these days, and a higher proportion of
flying birds were observed flying due N, NW, NE, and E.
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Figure 13. Flight direction and numbers of birds, color-coded by behavior type.

As for Species of Conservation Concern, two Bald eagles and one Red-throated loon
were documented as flying within the rotor-sweep zone between 10m and 20m above the
water (Table 44). Of the 456 flying birds, 23% (0.39 birds/km?) flew between the 10m and
20m rotor sweep zone, as indicated by the red box in Figure 12. To further categorize bird
use of the survey quadrats, these birds flying within this rotor-sweep zone were mostly
found in the South quadrat (46%), followed by the North (30%) and BR quadrats (24%).
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Maine-specific considerations for wind farm development have been suggested by
the BioDiversity Research Institute to include three main criteria: 1) avoid critical
breeding, wintering, and migratory areas, 2) avoid offshore islands that provide breeding
areas for seabirds and are essential migratory staging areas, and 3) avoid areas within
three kilometers of these first two criteria to prevent serious impact to birds of special
concern (Goodale & Divoll 2009).

Fortunately this recommended distance by Goodale & Divoll (2009) contains only a
minimal portion of the Bagaduce River watershed that includes habitat on the Castine
peninsula (Map 3); Hatch Cove that is part of the MTPI Significant Wildlife Habitat for
Shorebird Nesting, Feeding, and Staging Area (Map 4); and MDIFW Essential Habitat Bald
eagle nest sites (Map 4). However, according to Charlie Todd, MDIFW eagle biologist, the
most recent Bald eagle nest sites, as of 2011, were located to the east of Holbrook Island on
the mainland of South Brooksville (Map 27), and therefore located at the edge of this
suggested buffer zone. Last performed in 2008, a statewide eagle survey is scheduled for
April 2013, which will provide more updated eagle nesting location data (C. Todd, pers.
comm., Sept 20, 2012), and should be incorporated into the impact assessments for this
project.

Map 27. Locations of most recent Bald Eagle nest sites (210B & 210D). Map courtesy of C.Todd (MDIFW).
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A future objective regarding the planned deployment of the single VolturnUS 20kW
wind turbine on a 1/7% commercial scale floating platform will be to compare this season’s
data to the following year when the turbine will be deployed. Data will assess species
composition and behavior changes, if any, to the presence of the structure and its necessary
maintenance. Appropriate monitoring in both the pre- and post-deployment stages
provides the data necessary to recognize if impacts to species of concern exist and if
appropriate remedial measures are required.

Although abundance alone is not a factor of concern for impact to the birds of the
Castine Harbor Dice Head Test site, the high numbers of Common eider and Common loons
observed during this season’s surveys will be an interesting subset of data to compare to
the upcoming deployment season. For example, numbers of Common eider, loons, alcids,
and seaducks decreased after installation of wind farms at two Danish wind farms
(Petersen et al. 2004 in Drewitt & Langston 2006), and in other reviews by Goodale &
Divoll (2009) similar results were found for many seaducks and loon species. A high
tendency for avoidance by most Anseriformes species decreases the risk of collision;
however, it can be equated to habitat loss.

Due to carcasses sinking or being consumed by opportunistic predators, detection
probabilities are low for birds that may be killed by collision, if they do occur with the small
single turbine. However, the high abundance of Herring and Ring-billed gulls recorded in
this season’s survey, and particularly the numbers flying at the rotor-sweep heights from
10m to 20m, coincide with the high level of concern for collision impact rankings
developed by Furness & Wade (2012).

Therefore, it is advised that particular consideration be given to changes in species
composition, abundance, and behavior that could be attributed to the presence of the test
turbine. These surveys are essential to an understanding of the impact of alternative
energy development projects. Streamlining their appropriate use and cooperatively
mitigating the resulting impacts will benefit both humans and seabirds.
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APPENDIX 1
SURVEY CODES
(Gould & Forsell 1989)

Code 2. Survey Type (15)

1 = General observations: These are records of large
flocks, rare or unusual sightings, transects that
cannot be used to derive density indexes, or any
record that will not fit another format.

7 = Station count: The criteria for a station count are
that the platform is stationary and that all birds are
counted in a 360° circle from the platform.

9 = Ocean transect: The criteria for a transect are a
visibility of at least 1,000m and a moving
platform with a constant speed and direction. An

oceanic-transect is conducted outside well-defined
headlands.

Code 3. Observation Conditions (75)
1 = Bad (general observations only)
2 = Poor (no quantitative analysis)

3 =Fair
4 = Average
5 = Good

6 = Excellent
7 = Maximum

Code 5. Sea State (49)

0 = Calm

1 = Rippled (0.0 1-0.25 ft)
2 = Wavelet (0.26-2.0 ft)
3 = Slight (2-4 ft)

4 = Moderate (4-8 ft)

5 =Rough (8-13 ft)

6 = Very rough (13-20 ft)
7 = High (20-30 ft)

8 =Over 30 ft

Code 6. Weather (55-56)

00 = Clear to partly cloudy (0-50% cloud cover)
03 = Cloudy to overcast (51-100% cloud cover)
41 = Fog (patchy)

43 =Fog (solid)

68 = Rain
71 = Snow
87 = Hail

94

Code 14. Age (32)

P = Pullus (flightless young)

J = Hatching year (hatching date to spring molt: a
bird capable of sustained flight)

S = Subadult (last year before adult plumage)

A = Adult

Code 17. Bird Behavior (56-57)

00 = Undetermined

01 = Sitting on water

10 = Sitting on floating object

15 = Sitting on land

20 = Flying in direct & consistent heading

29 = Flying, height variable

31 = Flying, circling ship

32 = Flying, following ship

34 = Flying, being pirated

35 = Flying, milling or circling (foraging)

48 = Flying, meandering

61 = Feeding at or near surface while flying (dipping
or pattering)

65 = Feeding at surface (scavenging)

66 = Feeding at or near surface, not diving or flying
(surface seizing)

70 = Feeding below surface (pursuit diving)

71 = Feeding below surface (plunge diving)

82 = Feeding above surface (pirating)

90 = Courtship display

98 = Dead

Code 18. Mammal Behavior (56-57)
00 = Undetermined

01 = Leaping

02 = Feeding

03 = Mother with young

04 = Synchronous diving

05 = Bow riding

06 = Porpoising

07 = Hauled out

08 = Sleeping

09 = Avoidance

14 = Curious/following

15 = Cetacea/pinniped association
16 = Pinniped/bird association

17 = Cetacea/bird association

18 = Breeding/copulation

19 = Moribund/dead



APPENDIX 2. Species listed by most abundant to least abundant,
including total numbers and total observations, and most common

behavior type.
Abundance | Total Number of Most common

Species per km? number | observations behavior
COEI 1.434 379 28 sitting
HERG 0.779 206 154 direct flight
coLo 0.359 95 75 sitting
BLGU 0.216 57 48 sitting
RBGU 0.155 41 29 sitting, surface seize
DCCO 0.148 39 26 direct flight
UNDU 0.132 35 12 sitting
RTLO* 0.068 18 13 sitting
AMCR 0.064 17 11 direct flight
TUVU 0.061 16 3 meandering
RBME 0.049 13 3 sitting
LTDU 0.034 9 5 direct flight
SUSC 0.034 9 4 direct flight
OSPR 0.034 9 7 direct flight
RNGR 0.030 8 3 sitting
GBBG 0.026 7 7 direct flight
BLSC 0.023 6 5 direct flight
WWSC 0.023 6 4 direct flight
COGO 0.019 5 3 direct flight
LAGU 0.019 5 4 sitting, direct flight
BOGU 0.015 4 2 direct flight
CANG 0.011 3 1 direct flight
MALL 0.011 3 1 direct flight
BAEA* 0.011 3 3 direct flight
BASW 0.011 3 3 direct flight
RAZO* 0.008 2 1 sitting
SNBU 0.008 2 1 direct flight
SONG 0.008 2 1 direct flight
COME 0.004 1 1 milling
GBHE 0.004 1 1 direct flight
UNTE* 0.004 1 1 sitting
PEFA* 0.004 1 1 direct flight
UNLO 0.004 1 1 direct flight
TRES 0.004 1 1 direct flight
UNHU 0.004 1 1 direct flight

*Red text indicates BCC species.
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APPENDIX 3

All observed species with code, common name, scientific name, and dates sighted.

March April May June
SpEEEs 7 (16|20 |28 12 (18| 28 18 (22|31 15 (19| 29
Code Common name Scientific name
AMCR [ American crow Corvus brachyrhynchos X| X | X | X X X | X
BAEA* | Bald eagle Hailaeetus leucocephalus X
BASW | Barn swallow Hirundo rustica X
BLGU Black guillemot Cepphus grylle X| X | X | X X| X | X X X | X
BLSC Black scoter Melanitta nigra X X X | X
BOGU | Bonaparte's gull Larus philadelphia X X
CANG Canada goose Branta canadensis X
COEI Common eider Somateria mollissima X| X | X | X X | X
COGO | Common goldeneye Bucephala clangula X X
CoLo Common loon Gavia immer X| X | X | X X | X X| X | X X | X
COME [ Common merganser Mergus merganser X
DCCO | Double-crested cormorant | Phalacrocorax auritus X X X X X| X | X
GBBG | Great black-backed gull Larus marinus X X X X
GBHE Great blue heron Ardea herodias X
HERG Herring gull Larus argentatus X| X | X | X X| X | X X| X | X X| X | X
LAGU Laughing gull Leucophaeus atricilla X
LTDU Long-tailed duck Clangula hyemalis X| X X X X
MALL Mallard Anas platyrhynchos X
OSPR Osprey Pandion haliaetus X X| X | X
PEFA’ Peregrine falcon Falco peregrines X
RAZO® | Razorbill Alca torda X

*
Delisted from the Federal Endangered Species Act.
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1 State endangered species under the Maine Endangered Species Act. ¥ State threatened species under the Maine Endangered Species Act.

96




298

APPENDIX 3 (cont'd)

March April May June
SpEEEs 7 (16|20 |28 12 (18| 28 18 (22|31 15 (19| 29
Code Common name Scientific name
RBME Red-breasted merganser Mergus serrator X
RNGR | Red-necked grebe Podiceps grisegena X | X
RTLO® | Red-throated loon Gavia stellata X X X | X | X
RBGU Ring-billed gull Larus delawarensis X X| X | X X X
SNBU Snow bunting Plectrophenax nivalis
SONG Unidentified songbird
SUSC Surf scoter Melanitta perspicillata X X
TRES Tree swallow Tachycineta bicolor
TUVU | Turkey vulture Cathartes aura X X | X
UNDU [ unidentified duck species X| X X X X
UNHU | Unidentified hummingbird
UNLO | Unidentified loon Gavia sp. X
UNTE* | Unidentified tern Sterna sp.
WWSC | White-winged scoter Melanitta fusca X X X X
GrayS Gray seal Halichoerus gypus X
Hseal Harbor seal Phoca vitulina X | X X | X X|X|[X X| X | X
HAPO | Harbor porpoise Phocoena phocoena X | X X X X

non-breeding species in the Birds of Conservation Concern (BCC), Bird Conserva