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Summary Table of Responses to Comments Submitted to the USACE (not submitted directly to DOE) 

Topic Public Interest Review Factor Comment Summary Response 

Project Description General Environmental Concerns Commenter stated that in other wind projects, underwater cables are often 
required to be reburied (i.e., concrete pads have been placed on the cable 
sections in some areas, but not feasible for all areas) 

The Applicant (LEEDCo) has inspection procedures in place to monitor the cables during 
installation, post-installation, and over the life of the Proposed Project to ensure that the cable 
remains embedded in the subsurface sediments. 

Project Description General Environmental Concerns Commenter stated concern with the decommissioning of the Project Decommissioning is a standard part of the project life cycle and permitting process. It has 
been addressed in EA Section 2.2.9, Decommissioning. 

Climate Change General Environmental Concerns; 
Energy Needs 

Commenters stated that the Project will not result in the shutdown of any 
other electric generating plants (e.g., coal). 

Comment noted. 

Project Alternatives Economics Commenter expressed concern that environmental and cost factors were not 
analyzed for the different arrays 

Alternatives to the specific Proposed Project were considered during the design phase, 
including alternative project locations, turbine layouts, foundation design, substation location, 
and cable routes. Criteria considered in evaluating alternatives included potential impacts on 
the environment. Refer to EA Section 2.4, Alternatives Considered by LEEDCo. 

General 
Environmental 
Concerns 

General Environmental Concerns Commenter thought ecological impact, noise, and traffic impact studies for 
the construction and operational phases of the Project were lacking 

These resource areas and potential impacts were evaluated in EA Section 3, Affected 
Environment and Environmental Impacts. 

Water Resources Water Quality Commenter expressed concern regarding impacts of solvents used to clear 
the blades of bugs 

No solvents would be used to clean the wind turbine blades. When blades are cleaned (based 
on inspection and typically every 3 to 5 years) a cleaning system would be selected that is 
biodegradable and approved for use in drinking water systems. Examples of these systems 
include: high-pressure distilled water and low-pressure detergents similar to boat wash.  

EA Section 2.2.8, Operations and Maintenance, discusses procedures to be followed during 
maintenance of the turbines. 

Water Resources General Environmental Concerns; 
Recreation; Water Supply and 
Conservation; Water Quality; 
Navigation; Fish and Wildlife Values 

Commenter stated that officials from some groups expressed concern about 
water pollution from lubricants and oils, ecological disturbance to wildlife 
(birds, bats, fish), and restricted access for boaters 

EA Section 2.2.2.2, Wind Turbine Design, discusses that there are three levels of containment 
to minimize the risk of any fluid discharges. Section 3.3.2.1, Lake Water Quality, addresses 
potential impacts to water quality, and Section 3.8.2, Environmental Impacts Related to Lake 
Use, discusses use of the lake by boaters. 

Water Resources Navigation; Economics; recreation: 
Water Quality; Water Supply and 
Conservation 

Commenter expressed concern that the proposed Project would be 
detrimental to navigation, water commerce, fishing, recreational activities 
and drinking water 

Potential impacts to these resource areas were evaluated in the EA (Section 3.9.2, 
Environmental Impacts Related to Traffic and Transport, Section 3.8.2, Environmental 
Impacts Related to Lake Use, and Section 3.3.2.2, Drinking Water Supply and Quality). 

Water Resources Water Quality; Safety; General 
Environmental Concerns 

Commenter questioned where the was a protocol for movement of 
contaminants over waters 

Procedures to be employed to avoid, minimize, and remediate potential environmental 
impacts that could result from a spill or an inadvertent return of drilling fluids are addressed 
in EA Section 2.6, Applicant Committed Measures. 

Water Resources Safety; Water Quality Commenter expressed concern over who would recover toxic or non-
recyclable turbine elements at end of the Project life. 

EA Section 2.2.9, Decommissioning, addresses disposal of Proposed Project elements at the 
end of the Proposed Project's life. 

Wildlife Resources General Environmental Concerns; Fish 
and Wildlife Values 

Fish: Commenter expressed concern that the impact of noise to aquatic 
species was not adequately demonstrated. 

Potential impacts related to noise were evaluated in EA Section 3.4.2.2, Fish Resources, and 
Section 3.12.2, Environmental Impacts Related to Noise. Because of the use of the Mono 
Bucket, the foundation installation does not require pile driving, minimizing noise impacts.  
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Topic Public Interest Review Factor Comment Summary Response 

Wildlife Resources Fish and Wildlife Values Fish: Commenter concerned that insufficient data has been collected on the 
impacts to aquatic life from electric and magnetic fields. 

Potential impacts to aquatic life from electric and magnetic fields were evaluated in EA 
Section 3.4.2.2, Fish Resources – Operation and Maintenance - Electric and Magnetic Fields.  

Wildlife Resources Fish and Wildlife Values Birds and Bats: Commenter expressed concerns over potential high level of 
bird and bat mortality and who will quantify avian mortality. 

EA Section 3.4.2.3, Birds and Bats, evaluated the potential impacts to birds and bats. A Bird 
and Bat Conservation Plan is being developed including investigating technologies that can 
be used to detect bird and bat mortality.  

Wildlife Resources Fish and Wildlife Values Birds and Bats: Commenters expressed concern regarding impacts to 
threatened and endangered species. 

As noted in EA Section 3.4.2.5, Aquatic and Terrestrial Protected Species, a Biological 
Assessment was prepared. The USFWS concurred with the Biological Assessment that the 
Proposed Project is not likely to adversely affect federally listed threatened or endangered 
species. 

Wildlife Resources Fish and Wildlife Values Birds and Bats: Commenter expressed concern over impacts to bats and 
raptors protected under the Migratory Bird Treaty Act. 

Refer to EA Sections 3.4.1.3 and 3.4.2.3, Birds and Bats.  

Wildlife Resources Fish and Wildlife Values Birds and Bats: Commenter expressed concern regarding siting the Project 
in well-known migration routes of the lakes. 

Refer to EA Sections 3.4.1.3 and 3.4.2.3, Birds and Bats. 

Wildlife Resources Fish and Wildlife Values Birds and Bats: Commenter expressed concern that post-construction 
monitoring is ineffective, that avian mortality would be difficult to track, and 
that there aren't mitigation measures capable of stopping bird mortality. 

Refer to EA Section 2.6.2, Applicant Committed Measures. A Bird and Bat Conservation 
Plan is being developed including investigating technologies that can be used to detect bird 
and bat mortality. Researchers have developed some new technologies to detect bird and bat 
mortality that are currently being tested at onshore and offshore wind energy facilities, 
including the use of sensors that detect vibrations when collisions occur and high-definition 
cameras (including thermal imaging) to detect and identify if the collision was bird or bat. 
The Bird and Bat Conservation Plan also details mitigation and adaptive management 
measures to be implemented if actual impacts exceed expectations. 

Wildlife Resources Fish and Wildlife Values Birds and Bats: Commenter expressed concern that boat surveys monitoring 
birds appear to be biased relative to the acoustic surveys. 

All survey methods have limitations and potential biases. Boat monitoring surveys for birds 
was one type of survey used to inform potential risk from the Project. Refer to EA 
Section 3.4.1.3, Birds and Bats – Project Area Studies. 

Wildlife Resources Fish and Wildlife Values Birds and Bats: Commenters expressed concern that more birds use the 
Project area than presented in the application, resulting in a potential high 
level of bird and bat mortality. 

Refer to EA Sections 3.4.1.3 and 3.4.2.3, Birds and Bats. Because of the small size of the 
Proposed Project, impacts to birds and bats would be minor.  

Wildlife Resources Fish and Wildlife Values Birds and Bats: The commenter expressed concern that bad weather would 
reduce visibility and cause birds to fly at lower altitudes, thus increasing 
collision risk. 

Bad weather that results in reduced visibility and low clouds can result in birds flying at low 
altitudes when weather events occur during periods of bird migration. Less is known 
regarding bat migration. A “worst case” combination of weather events has resulted in large 
numbers of birds dying while crossing the Great Lakes because of exhaustion and inability to 
fly across the lake. The rare nature of these events limits the potential large mortality events. 
A Bird and Bat Conservation Strategy is being developed for the Proposed Project that would 
include measures used to mitigate bird mortality if such events occur, such as shutting down 
the turbines if large numbers of collisions are detected.  

Wildlife Resources Fish and Wildlife Values Birds and Bats: Commenter expressed concern that eagles, ospreys, and 
hawks will be attracted to the turbines and that bird impact studies did not 
consider these species 

Refer to EA Section 3.4.2.3, Birds and Bats – Operation and Maintenance – Behavioral 
Avoidance/Attraction Effects. 
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Topic Public Interest Review Factor Comment Summary Response 

Wildlife Resources Fish and Wildlife Values Birds and Bats: Commenter expressed concern over the high population 
levels and potential impact to red-breasted mergansers around Lake Erie 

Refer to EA Section 3.4.2.3, Birds and Bats. Because of the small size of the Proposed 
Project, the impacts to birds are expected to be minor and unlikely to have population-level 
impacts.  

Transportation Navigation; Economics Commenter questioned if there would be upgrades to Ohio ports. Refer to EA Section 2.2.6, Construction Laydown Areas, regarding use of the Port of 
Cleveland. 

Health and Safety Navigation; Recreation; Safety Commenter expressed concern that boaters may be restricted and there 
would be an increased danger to boaters during high winds and at nighttime. 

This was considered in EA Sections 3.8.2, Environmental Impacts Related to Lake Use, and 
3.9.2.1, Lake Transportation. There are no restricted areas surrounding the turbines. The wind 
turbines will be appropriately marked and illuminated according to U.S. Coast Guard (USCG) 
regulations for both day and night operation. 

Health and Safety Safety; Navigational Risks Commenter expressed concern that turbines could affect radar 
communications. 

Potential for interference with radar communications is discussed in EA Section 3.9.2.2, 
Terrestrial Transportation. This analysis was performed by the National Telecommunications 
and Information Administration (NTIA) and the finding was that there are no radar 
communication issues. 

Health and Safety Navigation; Safety; Recreation Commenter expressed concern regarding the impact of ice throw, blade 
shear, and turbine failure (blade and gearbox failure, fires, fatigue of turbine 
shafts, collapses). 

These factors have been considered in the EA.  

Socioeconomics Economics; Needs and Welfare of the 
People 

Commenter expressed concern that there is no community benefits package, 
no property tax payments, no payments in lieu of taxes. 

Details regarding economic benefits are discussed in EA Section 3.13.2, Environmental 
Impacts Related to Economics and Socioeconomics. 

Socioeconomics Economics Commenter expressed concern that Ohio is known for its bird abundance and 
tourism. 

Comment noted.  

Socioeconomics Economics Commenter stated that any jobs would be temporary construction related. Refer to EA Section 3.13.2.2, Employment.  

Socioeconomics Economics; Needs and Welfare of the 
People 

Commenter questioned the accuracy of job creation projections for this 
Project and future offshore wind energy in Lake Energy. 

Comment noted. 

Socioeconomics Economics; Safety; General 
Environmental Concerns; Water Quality 

Commenter questioned who would monitor turbines (for fatigue, damage, oil 
spills/leakage) and pay for maintenance? 

Refer to EA Section 2.2.8, Operations and Maintenance. 
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Summary Response to U.S. Fish and Wildlife Comments on the Draft 
Environmental Assessment 

 

The U.S. Fish and Wildlife Service (USFWS) provided comments to the Department of Energy (DOE) on 
the draft Environmental Assessment (EA) for the Lake Erie Energy Development Corporation’s 
(LEEDCo’s) Project Icebreaker (the Proposed Project) in a letter dated October 4, 2017. The USFWS draft 
EA comment letter and attachments are included in their entirety in Appendix A-2. Concerns provided in 
comment letter from the USFWS fell into four categories:  

1. Characterizing bird and bat use of the Proposed Project Area;  

2. Evaluating collision mortality of birds and bats from the operating project; 

3. Monitoring to inform items 1 and 2; and  

4. Compliance with the National Environmental Policy Act (NEPA).  

This comment response summary is organized based on these four categories. DOE coordinated with 
USFWS to effectively address the comments provided by USFWS on the draft EA. Through this 
coordination, DOE and USFWS came to a general understanding on how the comments and data provided 
by USFWS would be incorporated in to the final EA.  

1. Characterizing bird and bat use of the Proposed Project Area  

a. USFWS Comments/Concerns:  

 The assumption that conditions and migrant behavior are the same over land and over water 
may not be accurate. USFWS recommends a radar study in the Proposed Project Area, but this 
study has not been conducted to date. With the available data presented in the Draft EA, the 
USFWS is unable to estimate the number of passerines (majority of mortalities at wind 
projects) that might be passing over the Proposed Project Area within the rotor-swept zone and 
thus at risk for collision. 

 The 2017/2018 aerial flight surveys will help inform how distance from shore affects 
distribution of waterbirds and provide project-specific data on seasonal passage rates. 

 Acoustic monitoring to assess use of the project airspace by bats to date has been inadequate. 
LEEDCo made inappropriate assumptions that bat levels at the project location 8 miles from 
shore would be less than levels surveyed at the crib location 3 miles from shore. More detectors 
are needed, including detectors in the rotor-swept zone. 2017 bat acoustic survey data should 
be incorporated. 

 Ongoing bat acoustic studies may help inform bat use of the Proposed Project Area and inform 
risk. 

 There are misleading statements in Section 3.4.1.3 of the Draft EA regarding migrants tending 
to concentrate along shorelines and avoiding flying over large water bodies. 

DOE Response: The EA for the Proposed Project, a demonstration scale offshore wind project, provides a 
meaningful evaluation of the Proposed Project based on currently available environmental data used to 
draw conclusions about potential impacts to the environment. By supporting regionally diverse offshore 
wind advanced technology demonstration-scale projects, such as the Proposed Project, these projects could 
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generate performance, engineering, environmental monitoring, operations, and cost data to further the 
existing knowledge base.  

The EA does not contradict the statements provided by the USFWS or the cited studies. The evidence in 
the cited studies, and the statements supported by references to those studies in the EA, are consistent both 
with the observation that large numbers of nocturnal migrants commonly make flights across the Great 
Lakes, and that they tend to concentrate along the shorelines to some degree. The latter point is the most 
likely explanation for the pattern of reduced migrant density observed in the central Lake Erie basin 
compared with over land documented in next-generation radar (NEXRAD) studies by Diehl et al. (2003) 
and Nations and Gordon (2017) and cited in the EA. Section 3.4.1.3, Birds and Bats, of the EA has been 
updated to make clear that nocturnal migrants are known to fly over water. 

Section 3.4.1.3, Birds and Bats, of the EA has also been updated to incorporate 2017 survey data (aerial 
flight and bat acoustic data) presented in a 2018 draft Great Lakes radar technical report (Gosse et al., 2018). 
The 2017 survey data do not affect the risk assessment discussed in the EA, as the risk assessment 
conclusions are based primarily on the small size of the Proposed Project (as described in Section 3.4.2.3, 
Birds and Bats, and Appendix L-1). 

b. USFWS Comments/Concerns:  

 The NEXRAD data have limitations related to determining altitude of birds/bats flying and 
whether they are in the rotor-swept zone. 

DOE Response: Within radar ornithology, the primary application of the analysis of NEXRAD data is to 
describe landscape-level patterns of spatial and temporal variation in the density of nocturnal migrant 
passage. This has been well established in five decades of peer-reviewed technical studies of nocturnal bird 
migration based on NEXRAD data analysis. Even though these data are coarser than surveillance radar 
data, and it is not possible to sample the entire elevational spectrum of migrants moving through the night 
sky because of the inherent limitations of NEXRAD radar, it is deemed by professional ornithologists to be 
useful for describing variations in migrant density across time and space at the landscape scale. The USFWS 
statement about which portion of the sky the NEXRAD data comes from is correct; however, the NEXRAD 
data are informative with respect to overall migrant density at the Proposed Project. Section 3.4.1.3, Birds 
and Bats, of the EA has been updated to recognize the limitations of NEXRAD data. 

c. USFWS Comments/Concerns:  

 USFWS’ marine radar studies indicate large numbers of birds/bats migrating over Lake Erie 
often within the rotor-swept zone. 

DOE Response: DOE appreciates the USFWS providing the marine radar studies data. The preliminary 
analysis of the marine radar studies contributes further to enhancing the baseline of information of bird 
migration over Lake Erie and can be used to refine pre- and post-construction monitoring procedures. 
Section 3.4.1.3, Birds and Bats, of the EA has been updated to include the USFWS data. Nonetheless, the 
additional data does not alter the risk assessment discussed in the EA, as the risk of adverse impact remains 
low because of the small size of the Proposed Project.  

2. Evaluating collision mortality of birds and bats from the operating project 

a. USFWS Comments/Concerns:  

 Conclusions in Draft EA regarding potential bird/bat impacts are based on assumptions that 
may or may not be accurate. 
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DOE Response: The conclusion of minor impacts to migrant birds in the EA are based primarily on the 
Proposed Project consisting of six turbines and does not rest on the assumption that conditions and migrant 
behavior are the same over land and over water. Section 3.4.2.3, Birds and Bats – Operation and 
Maintenance – Collision Effects - Songbirds, of the EA has been revised to clarify the conservative 
prediction presented in the risk assessment, that the per megawatt (MW) fatality rate for the Proposed 
Project is likely to fall anywhere within the range of rates documented at land-based facilities. The 
anticipated impacts of the Proposed Project would be low because of the small size of the Proposed Project. 

b. USFWS Comments/Concerns:  

 Attraction to man-made structures may increase mortality. Mortality rates likely higher during 
spring/fall migrations. 

DOE Response: Behavioral Avoidance/Attraction Effects and Collision Effects are presented in the EA in 
Section 3.4.2.3, Birds and Bats – Operation and Maintenance. As discussed in greater detail in the EA, it is 
estimated that millions of birds migrate through the Great Lakes region during spring and fall migration 
and the presence of the wind turbines may cause some behavioral avoidance or attraction and collision 
effects. However, the Proposed Project would only include six turbines. Based on the small size of the 
Proposed Project and the use of bird-safe designs, the overall risk of adverse impacts (including fatal 
collisions) is low and DOE does not anticipate population-level effects for any species.  

c. USFWS Comments/Concerns:  

 Wind energy facilities known to cause fatalities of bats. Mechanisms for bat mortality at wind 
projects is uncertain; unclear if bats are attracted to turbines. Feathering of turbine blades has 
reduced mortality. 

DOE Response: The information and statements in the cited studies are consistent with the EA, including 
the possible attraction of bats to turbines in the offshore environment (refer to Section 3.4.2.3, Birds and 
Bats – Operation and Maintenance - Behavioral Avoidance/Attraction Effects and Collision Effects). 

Regarding risks posed by the Proposed Project to bats, the EA assumes that per-turbine bat fatality rates 
would fall somewhere within the range of bat fatality rates reported at 55 publicly available studies that 
reported robust, bias-corrected bat fatality rates at land-based wind energy facilities within the Great Lakes 
region. This assumption is conservative, and the EA likely overestimates potential impacts, given that the 
Proposed Project bat acoustic studies to date have suggested that levels of bat acoustic activity are lower, 
and possibly substantially lower offshore in the central Lake Erie basin than they are on land, consistent 
with the observation that bats are primarily terrestrial animals. Even acknowledging uncertainty in per-
turbine bat fatality rate, based on the small size of the Proposed Project, a low overall bat fatality rate 
(relative to land-based wind farms in the region) would be anticipated. The conclusions regarding risks to 
bats presented in the EA do not rest on any inferences regarding the levels of offshore bat acoustic activity, 
but on the fact that the Proposed Project would have six turbines. Section 3.4.2.3, Birds and Bats – 
Operation and Maintenance – Collision Effects - Bats, of the EA has been revised to emphasize the more 
conservative prediction presented in the risk assessment, that the per MW bat fatality rate for the Proposed 
Project would likely fall anywhere within the range of rates documented at land-based facilities, rather than 
highlighting the likelihood of the lower fatality rate scenario. 

Avoidance, minimization, and adaptive management measures, such as the feathering of turbine blades, are 
discussed in the following response. 
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3. Monitoring to inform items 1 and 2 

a) USFWS Comments/Concerns:  

 Post-construction monitoring, should be tested on land first prior to funding construction, and 
preferably prior to finalizing EA. Recommend DOE condition the funding of project on plans, 
reviewed and commented on by USFWS, and specific funding targeted to that component. 

 Because it is a demonstration project, pre-construction monitoring to inform risk and post-
construction monitoring to assess actual impacts are important. 

 It is noted that small size of the Proposed Project drives the effects analysis.  While that may 
be true, one goal of this demonstration project should be to measure actual effects of turbines 
on birds/bats to inform potential future development in Lake Erie. 

 If future studies or monitoring indicate larger numbers of birds or higher mortality rates, 
additional minimization measures and adaptive management should be used. Currently, the EA 
does not provide or require specific plans. Studies should be defined, reviewed by appropriate 
state/federal agencies, and required as part of the EA. 

 If future studies or monitoring indicate larger numbers of bats or higher mortality rates, 
additional minimization measures (feathering at higher cut-in speeds, especially during fall) 
and adaptive management should be used.  

 All pre- and post-construction monitoring data should be made public. 

 Should findings in pre-construction monitoring contradict assumptions in Draft EA, findings 
in the Draft EA should be revisited. 

DOE Response: Section 2.6.2, Applicant Committed Measures – Birds and Bats, describes avoidance and 
minimization measures LEEDCo would commit to for the Proposed Project. LEEDCo signed a 
Memorandum of Understanding (MOU) with the Ohio Department of Natural Resources (ODNR) to 
develop and agree upon sampling plans that lay out testing and analyses that would be conducted before, 
during and post-construction for birds and bats. Part of DOE’s overall goal in supporting this 
demonstration-scale offshore wind project is to collect useful data and support innovation and learning. 
DOE has provided funding to LEEDCo in support of preliminary project planning activities, including pre-
construction monitoring efforts. If DOE decides to provide funding to LEEDCo in support of final design, 
construction, and operation of the Proposed Project, the federal funding would also support any agreed 
upon post-construction monitoring activities.  

LEEDCo is working on a Bird and Bat Conservation Strategy in coordination with the ODNR and USFWS 
that includes post-construction monitoring and adaptive management measures. Collecting and evaluating 
post-construction monitoring data would inform continued operations of the Project and implementation of 
adaptive management measures. Adaptive management measures could include modifying operational 
conditions, such as feathering wind turbine blades during certain seasons or weather events. LEEDCo’s 
coordination with USFWS and ODNR, as well as compliance with agreed upon measures, would be 
required as a condition of the DOE financial assistance award. LEEDCo is committed to post-construction 
monitoring and adaptive management; however, the specific technology and protocol would be selected in 
the future based on ongoing evaluation of emerging technologies in this rapidly evolving field.  

As a demonstration project, adaptable protocols may be beneficial and help to ensure sound scientific data 
collection. LEEDCo is required to fully comply with the Migratory Bird Treaty Act as well as the Bald and 
Golden Eagle Protection Act. The above identified processes and agreements may or may not be completed 
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prior to finalizing the EA; however, the Proposed Project would not move forward with construction until 
these agreements are reached, and all requirements are satisfied. While DOE supports pre- and post-
construction monitoring efforts, these efforts would not affect the potential impacts of the Proposed Project. 
DOE’s EA necessarily relies on an evaluation of the proposed demonstration-scale project and currently 
available environmental data to draw conclusions about potential impacts to the human environment.  

4. Compliance with NEPA 

USFWS comments and DOE’s responses on compliance with NEPA are provided in the comment response 
matrix, specifically in responses 12, 18, and 19. 

 

References 

Diehl, R.H., R.P. Larkin, and J.E. Black. 2003. Radar Observations of Bird Migration Over the Great Lakes. 
Auk 120: 278-290.  

Gosse, J.C., K.W. Heist, N.A. Rathbun, and M.T. Wells. 2018. Draft Great Lakes Radar Technical report 
Lake Erie, Fall 2017. U.S. Department of Interior, Fish and Wildlife Service. 

Nations, Chris and Caleb Gordon. 2017. Assessment of Nocturnal Bird Migration Activity from Weather 
Radar Data for the Proposed Icebreaker Wind Energy Facility, Lake Erie, Ohio. (Appendix J of the EA) 

 



Ohio ODNR Comments







mailto:Patrick.Brown@dnr.state.oh.us


http://water.ohiodnr.gov/portals/soilwater/pdf/floodplain/Floodplain%20Manager%20Community%20Contact%20List_8_16.pdf
http://water.ohiodnr.gov/portals/soilwater/pdf/floodplain/Floodplain%20Manager%20Community%20Contact%20List_8_16.pdf




Ohio EPA Comments







US EPA Comments















USFWS Comments

































































































1 
 

Review of: 

Spring – Fall 2010 
Avian and Bat Studies Report  
Lake Erie Wind Power Study 

(Prepared by TetraTech, A. Svedlow et al.) 

by USFWS Region 3 Radar Team* 

 

 

Thank you for the opportunity to review this report.  We are aware of the challenges that the 
authors have faced related to the logistics of this type of study. We have experienced many of 
these types of challenges ourselves.   We continue to gain experience with the Merlin Avian 
Radar systems.  To date we have collected data over 3 spring and 3 fall migration seasons.  Data 
has been collected on the shorelines of Lakes Michigan, Huron, Erie and Ontario.  Therefore we 
have experience with migration patterns on both north-south and east-west shorelines.  During 
this time we have, through trial and error, become quite experienced in the capabilities and 
limitations of these types of systems.  Although we are currently using radar that has S-band 
capability for both the VSR and HSR antennas, we also have experience (spring 2011) with the 
unit that TetraTech was employing during this study. 

Our primary concern is that this study is likely to be considered a precedent for studies for 
larger offshore wind farms.  Because there is no currently effective methodology for post-
construction mortality surveys of offshore wind turbines, pre-construction surveys/reports 
must be robust in their methods, analysis, and conclusions.  Because of our experience with this 
type of radar system, we feel we can adequately justify our comments, concerns, and 
recommendations for this study.  These are reported below. 

 

 

 

 

*Contact:  Jeff Gosse, jeff_gosse@fws.gov, telephone:  612-713-5138 
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Methods 

• We would like to see the clutter maps from each site for both the VSR and HSR antennas 
and a series of  TrackPlots (hourly summaries of targets) for each site and antenna in 
order to ascertain the degree of interference related to weather, sidelobes, building 
interference on the crib, waves, insects, etc., that may influence target counts.   

• How were times with “clear air” determined? (Pg 12 and 17). Review of visual radar data 
(Trackplots) for HSR and VSR separately (with lines connecting each plot) over 15 minute 
increments is how we filter out rain, and would also be appropriate for invertebrates.  

• Page 7:  VSR orientation directly E/W may have reduced the radar’s ability to track 
targets moving directly north due to the number of consecutive hits needed on a target 
to record it in the database. Slightly offsetting the E/W azimuth could have increased 
target time in the radar beam and possibly reduce the number of missed targets. 

• Pages 8-10:  The report assumes little or no insect clutter, although it contradicts this 
assumption at other times, but results from the spring offshore data seem to suggest 
that insects were tracked with very high target counts and low mean flight heights. 
Please explain methods used for reducing insect clutter that were used. 

• What was the VSR offset? It is reported as 750-1750m on Pg ii and 250-1250 on Pg 11.   
• What were the true dates of the onshore portion of the study, March 31-April 20, or 

March 31-April 30? Pg 6 vs Pg 12. 
• Page 7: What was the true number of days with useable data when offshore, 11 or 13? 
• How were initial settings established and did the settings remained unchanged through 

the season? Were any settings changed between Spring 2010 onshore, offshore, and 
Fall 2010 offshore? 

• Please separate the VSR and HSR radars when referring to hours the radar was 
collecting data (Pg 12 and 17). Were data from both radars removed if one had issues 
with “clear air”, insects, or wave clutter? 

 

Analysis 

• Survey effort (volume sampled) differed between areas below the RSZ, within the RSZ 
and above the RSZ. So reporting percentages below, within, and above are biased 
towards the area with higher effort (above the RSZ).  Given the small amount of volume 
that occurs within and below the RSZ, a disproportionately large percentage of targets 
occurred within these high risk zones. 
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• Activity differs throughout the day and night and over the season, so reporting daily 
(24hr) or seasonal mean TPRs/heights/RSZ counts/percentages may mask times of 
higher risk (Pg 12-25).  

• Timelines of radar data with VSR and HSR plotted hourly throughout the entire field 
season should be included in this report.  This type of graph can help to distinguish 
between periods of migration and normal localized traffic.  See example below. 

Increases in vertical radar targets coincident with horizontal radar increases indicate migration, 
especially when the peak of activity is near midnight as illustrated below.  Timelines can also be 
helpful in determining when vertical or horizontal radar was offline during the season. 

 
 

 
 
 

• Pp. 26 and 27, Figures 2.15, 2.16, and 2.17.  Had the directional graphs been separated 
into four time periods (dawn, day, dusk, and night) we believe you would have seen 
more clearly what was occurring.  Our data tends to show little directional movement 
during daylight (local movement), general north (spring) and south (fall) movement 
during night, and often a strong movement toward shore at dawn.  By combining dawn 
and dusk with night, some of the nuances are lost and it is more difficult to understand 
what is occurring.  The intermittent sampling may have also missed many of the strong 
migration pulses, also making the data more difficult to interpret. 
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• Caution should be used if using means as a metric for heights due to the potential for 
skewed distribution of targets. Medians, or preferably, 50m band graphs are much 
better at representing the data.  

• Onshore data from the spring appears to only have captured 2 pulses of nocturnal 
migration in 11 nights of data collection (Pg 14). Mean TPR during this time would not 
reflect the migration pulses but be more reflective of the lulls in migration. 

• Insect clutter can be reduced by manually editing it out. Cleaning the data this way may 
increase the number of hours of useable data and reveal times when vertebrates are 
feeding on insects and may be at risk. 

• Below/in/above the RSZ are too broad of categories, as targets could be present just 
outside of the RSZ and be classified with targets much further away.  

• Page 17: Times with high winds were excluded from the data analysis due to the 
resulting high amounts of wave clutter. Our data has shown that high winds can 
promote migration (depending on wind direction) and so migration pulses may have 
been thrown out. 

• Your activity patterns were very unusual during the spring (Pg 13) when compared to 
the patterns we have seen with our radar data across the Great Lakes. The fall data 
matches more with what we would expect (Pg 21). Did the spring insect blooms and/or 
their potential to attract gulls and other birds have a large effect on the spring data? 

• Page 9:  Are rain tracks from virga events still included in the data? It is stated that these 
times are not thrown out. If the virga rain tracks are included that will bias the counts 
and height estimates; if they are removed then please state how they were identified 
and removed. 

• Page 11: Why was 5.4m subtracted from the altitude measurements?  We assume this is 
the height of the crib.  If so, wouldn’t the authors want to add 5.4m to each offshore 
target height?  For example, if an offshore target is tracked at 20m, wouldn’t the height 
actually be 25.4m?  Adding or subtracting this value may move many targets from 
within the RSZ in the spring to above or below the RSZ. 

• Timelines of acoustic data, specifically bat passes, can also support driving factors of 
migration related to wind speed, precipitation, etc. 
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• Adequate pictorial examples of interference (waves, insects, rain) as well as high 
migration nights and observed phenomenon (e.g., reverse migration, directional 
patterns parallel to or going into shore) should be included in this report.  Some 
examples are illustrated below: 
Rain Event on S-Band Vertical Radar.  Note the random directionality of most plots.  
TrackPlots summarized at 15-minute intervals can easily be filtered out. 

 
 

Insect Event on X-Band Vertical Radar.  Episodes like this preclude any gathering of 
relevant data and must be filtered. 
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Migration along Lake Erie shoreline (left) and movement to shore at dawn (right). Compass 
rose color indicates direction of targets.  Blue indicates north.  In this example the green and 
light blue lines indicate northeast movement along the Lake Erie shoreline (left).  The 
yellow/green lines indicate targets moving to the shoreline from open water (right) while 
onshore targets continue to move northeast at dawn. 

 
 
An example of target activity prior to and during spring migration.  Horizontal scanning radar 
is at the top of the picture and vertical scanning radar is shown at the bottom of the picture.  
Although there is no indication of rain interference on April 1, strong winds in a direction not 
favorable to migration could also be responsible for low numbers of targets. 
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Random daytime (pre-sunset) movement of targets.  Horizontal scanning radar on 
left shows random movements as portrayed by the various colored plots in relation 
to the compass rose. Blue indicates north direction. There is little high elevation 
target activity on the vertical scanning radar on the right.   

 
 
Strong nighttime movement of targets.  Horizontal scanning radar on left shows 
strong northern directionality of targets.  The vertical scanning radar on left shows 
targets flying at higher elevations (up to 5,000’) than the previous 6-7PM example. 
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Conclusions: 

Given the complications the authors report for the radar portion of the study during the spring 
field season and the lack of timeline graphs, it is difficult to draw any conclusions regarding 
migration or potential risks to migrants from the proposed project.  These complications 
include the loss of data at low elevation due to clutter during the onshore portion of the study, 
the mid-season shift to the offshore site, and the influence of insects and the Crib light source 
on TPR and height estimates.  During both the spring and fall seasons there was substantial 
radar downtime that also complicates interpretation of the data.  During the fall season, the 
data provided in the report seems to indicate that migration was occurring and, contrary to the 
author’s conclusions, migrants were passing through the high risk zones (within and below the 
RSZ) at a high passage rate.  Below are a few of the author’s statements with our concerns 
bulleted:  

Pg. 23: “Pooled target counts from spring and fall within 50 m increments are presented in 
Figure 2.12. The vast majority of targets flew well below the RSZ, presumably near the surface 
of the lake.”  

• There appears to be several problems with Figure 2.12.  The figure is reported to depict 
the pooled targets for both spring and fall, yet a rough estimate of the total number of 
targets shown in the graphic is well below 2 million targets.  According to appendix C.3 
and C.5 there were nearly 7.5 million targets recorded during the spring and fall 
offshore portion of the study.  The y-axis label indicates that the labels represent the 
“top of 50-meter increments” – so the 50-m band contains height values that range 
from 0.1 – 50 m.  From our experience, this is consistent with how the DeTect SQL 
query bins height values.  If true, then the most densely populated bin (the 50-m bin) 
includes heights that are within the RSZ and should be colored red.  The y-axis extends 
up to 2800 m and then starts over at 1500 m.  Reporting information in this manner is 
confusing and the spring and fall height profiles should be shown separately. 
 

• Figure 2.7 and particularly Figure 2.12 indicates a very high number of targets occurring 
within or near the RSZ.  This is without correcting for volume sampled and without 
knowing what the VSR clutter map looked like.  These figures and the data they 
represent appear to disagree strongly with the text in the report. 

Pg. 23: “During periods of peak activity in spring most targets flew well below RSZ, . . .” 

Pg. 64-65: “It is plausible that attraction to the rapidly flashing Crib lights could have attracted 
birds, bats, and insects, thereby causing higher than expected nighttime TPR recorded by the 
radar. Thus, higher than expected nighttime TPR could have been a result of lights attracting 
aerial vertebrates, as well as possibly insects, which can be seen with radar” 

• The light source was located at about 17 m above water level which coincides with the 
mean night flight height.  Is seems that vertebrate and invertebrate targets that were 
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attracted to the light source also influenced the large number of targets recorded 
below the RSZ.  

Pg. 28: “However, it is evident from the fall TPRs that nocturnal migration was occurring, and at 
high rates, offshore, although most of these nocturnal migrants flew above the RSZ, as was 
evident from the mean altitudes that exceeded 300 m regularly during the night.” 

• That mean altitudes exceeded 300 m regularly during the night does not indicate that 
most nocturnal targets flew above the RSZ (see comment above regarding Figures 2.7 
and 2.12).  Due to the distribution of migrant flight altitude the mean is a misleading 
indicator of central tendency.  As a simple example, if the VSR counted 100 targets with 
80 targets at 100m and 20 targets at 1000 m the mean height is at 280 m– so, while the 
mean might suggest that targets are at safe height, the reality is that 80% of the targets 
have passed through the RSZ. 

• As well, reporting the TPR that is below, within, and above the RSZ is misleading in that 
the three categories do not represent the same sampling effort.  Reporting the number 
of targets per altitude band that are below, within, and above the RSZ reduces the 
discrepancy in sampling effort among the three categories and is a more fair 
comparison.  For example, Table 2.4 on pg 18 reports that at night during the fall 
season TPR below, within, and above the RSZ are 126.3, 638.5, and 929.3, respectively.  
The three categories contain 0.5, 3.5, and 52 altitude bands respectively (assuming 
they sampled to 2,800 m).  Adjusting the TPR to account for this difference results in a 
TPR of 252.6, 182.4, and 17.9 respectively.  (This method of stating TPRs would then be 
in closer agreement with what is observed in Figure 2.12.) 

 
• Page 21:  Are targets flying just below or above the RSZ really at little or no risk from 

turbines? Studies suggest that migrants adjust their flight height with different 
environmental conditions, so slight weather changes may cause high risk.  

• Can valid conclusions be made from only ~250 hours of offshore radar data for each 
season when the migration season (Aug 1 – Nov 1) is 2208 hours long?  This may cause 
pulses of high migrant activity to be missed and prevent analysis at the fine scale 
needed to observe patterns and asses times when migrants may be at risk. Did it really 
rain that much or was data removed for other reasons? The small proportion of useable 
data makes it difficult to adequately draw conclusions from this study.  A breakdown of 
times due to equipment failure, weather, and other reasons for the reduced times of 
useable data would be helpful.   

• Page 8:  X band radar is much more affected by insects than S band and may not have 
led to accurate counts on the VSR and reduced the number of hours sampled with “clear 
air”. 

• An algorithm should be included to correct for the sample volume structure and density 
of targets (targets/1,000,000 m3) per 50 m altitude band per hour of each biological 
period.  Otherwise, RSZ numbers can be erroneously skewed and inaccurate.  
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• Our data suggests that there are correlations between weather and migrant activity for 
both acoustic monitors for bats and with the radar data. Sparse or intermittent data 
collection may be the reason that these correlations were not detected in the radar data 
for this project either due to pulses/favorable conditions being missed or sample size 
being too low. 

• P19 and 20, Tables 2.9 and 2.10:  Applying a straight regression line to TPR during the 
migration season seems meaningless.  Migration builds and then decreases during the 
season and tends to look more like a bell curve than a straight regression. 

• The report implies that most of the birds found offshore are gulls based upon visual 
observations.  However such observations would not easily detect nocturnal passerines 
nor bats.  Nocturnal directional movement would be indicative of migrants rather than 
gulls which are localized.  A review of eBird data for Cuyahoga County indicates that 
many passerines such as warblers are observed during spring and fall migration periods 
indicating that they are passing through, either over the lake or along the shoreline. 

• Currently in the literature, the use of cut-in speeds for the protection of bats seems to 
be the best proactive measure once turbines are in place. That, along with seasonal 
curtailment, could be used if it is determined that additional protection is needed once 
turbines are up and running. These will likely be included in a Section 7 consultation for 
the Indiana bat and northern long-eared bat if they occur in the development site. 

Additional comments on other aspects of the study 

Bat Acoustics: 

• Page 63:  The report mentions that the Crib lighting may attract bats/insects as a reason 
for high numbers of calls. Turbine lighting may play a similar role in attracting 
insects/bats. This relationship between offshore turbines and bats is discussed in the 
literature supporting the possibility of turbines attracting bats including suggestions that 
structures in large bodies of water generally attract emerging aquatic insects as well. 

• Page 59: Even though activity offshore is less than activity onshore, the monitors still 
show there are bat species present offshore and they will be impacted by the turbines. 

• Bat mortality caused by wind turbines is heaviest during fall migration. Since the 
acoustic monitoring portion failed to survey for bats in the fall season, this report falls 
short of adequately describing potential effects to bats by this project. 

• Additional relevant information concerning bats and offshore behavior has been studied 
by Stantec Consulting Services Inc.  The citation is: Pelletier, S.K., K. Omland, K.S. Watrous, 
T.S. Peterson. 2013. Information Synthesis on the Potential for Bat Interactions with Offshore 
Wind Facilities – Final Report. U.S. Dept of the Interior, Bureau of Ocean Energy Management, 
Headquarters, Herndon, VA. OCS Study BOEM 2013-01163. 119 pp.   
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Bird Acoustics: 

• Without fall data, it is hard to make conclusions, especially since the radar data was so 
different between the seasons. (Pg 48) 

• Boat surveys had few passerines (1) (Pg 33 and 36), but the acoustics said there were 
some detected (Pg 46).  

• We use the same acoustic monitors and our maximum range is under 100m (not the 
300m as reported on Pg 44). 

Boat Based Surveys: 

• This type of survey is biased due to human observers working from the surface of the 
water, timing of surveys (gulls/ducks/cormorants are more active at dawn/dusk to go 
between feeding grounds and passerines active at night when most difficult to detect), 
and infrequent schedule of surveys (once a week or so). This methodology also is biased 
due to the conditions surveys were performed in that may not have been optimal for 
migration. 

• Data from the boat surveys for birds is used to claim that most/all activity seen on the 
radar in the area was gulls/cormorants/ducks. The methodology of the boat survey 
biased the counts towards large, low flying birds that are active around dawn and dusk 
as the detection at night of any birds is very difficult visually. The acoustic data shows 
that there were passerines flying over that the boat surveys missed, either due to the 
infrequent schedule that they were conducted on or due to the bias of the methods 
used. Fall acoustic data would have helped because the radar results were much more 
typical.  

Comments from the November 12 Presentation 

• Failed to address northern long-eared bat as a proposed species. 
• Referred to 1 year of acoustic monitoring.  It was actually one season. 
• Would like to see the NEXRAD study, the distance between the radar site and the 

development site seems too close for optimum study. 
• Focused primarily on avian fatalities.  Most wind facilities have found higher bat than 

bird fatalities.  This includes not only the Appalachian ridges but also multiple facilities in 
Wisconsin and at least one in northern Indiana. 

• We question the appropriate use of the equation for predicting bird fatalities and also as 
referring to it as the Service’s Model.  The fact that it was utilized once by a Field Office 
does not make it the Service’s. 
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TrackPlots 
 

Below are a series of 15 minute TrackPlots for the horizontal scanning radar (HSR) that is 
automatically generated by the radar software.  These data have not undergone final editing and 
they may contain minor errors.  Each line represents either a single flying bird, bat, or tight flock 
of these animals (target) detected by the radar unit over a 15 minute period.  The images have 
been selected to demonstrate migrants engaged in overwater flight during moderate to high 
periods of migration.   
 
The tracks overlay a satellite photo that accurately shows the location for this portion of 
Cleveland and Lake Erie with north corresponding to up in the image.  The shoreline is shown as 
a white line overlaying the tracks and the radar location is depicted as a white dot near the center 
of the image.  The color of the track identifies the direction of travel for each target as does the 
orientation of the line.  The color wheel in the upper right of each image decodes the direction of 
travel with red being south; blue, north; green, east; and violet, west.  Collectively, the images 
demonstrate large numbers of migrants approaching the shoreline from open water that most 
likely crossed the lake from the north shore.  Date and time are embedded in the graphic in the 
top left corner starting with year, month, date, and beginning time of the recording in military 
time. The fourteen images below capture migration events with large or predominant lake-
crossing components during 12 separate nights (August12-September 17), approximately 1/3 of 
nights in this timeframe. The image below was recorded on August 12, 2017 starting at 5:15 am 
(and extending through 5:30 am), Eastern Standard Time. 
 

 
 

Figure 5.  Moderate migration from offshore.  Migration typically is decreasing at this time due 
to the approach of dawn. 
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Figure 6.  This graph depicts moderate migration coming from off-shore and moving to the south 
and south-southwest.  Migration typically peaks within several hours of midnight, building from 
just after dusk and tapering off as dawn approaches. 



8 
 

 
 

Figure 7.  This graph depicts another example of moderate migration. Targets are flying towards 
shore before dawn. 
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Figure 8.  Light to moderate migration across Lake Erie, moving to the southeast and south, as 
well as parallel to shore to the northeast at midnight.  
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Figure 9.  Heavy migration moving primarily in a south and southwest direction as midnight 
nears. 
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Figure 10.  This graph depicts moderately heavy migration near dawn moving predominantly to 
the south and southeast. 
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Figure 11.  This graph depicts another example of moderate migration before dawn. 
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Figure 12.  This graph depicts heavy migration just before midnight moving in a southeast 
direction. 
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Figure 13.  This graph depicts heavy migration an hour after midnight moving toward the 
southeast and east. 
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Figure 14.  This graph depicts heavy migration in earlier part of the night moving generally 
southeast.  
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Figure 15.  This graph depicts moderately heavy migration near the middle of the night with 
targets moving primarily south to southeast.  Migration is pulsed and intensity varies from night 
to night. 
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Figure 16.  This graph depicts moderate to moderately heavy migration near the middle of the 
night. 
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Figure 17.  This graph depicts heavy migration to the southeast although getting closer to dawn.  
Migration varies by night, by time, and by time of season.   
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Figure 18.  This graph depicts moderately high migration as dawn approaches.  Note that while 
offshore migrants are moving mostly in a southeasterly direction, migrants on the left are tending 
to turn easterly after reaching shore and migrants on the right are tending to turn south or 
southwest after reaching shore.  



South-bound Target Arrival at Cleveland 
 

   
8:00pm EDT  [Sunset at 8:01pm] 8:30pm     9:00pm 

   
9:30pm     10:00pm     10:30pm 

 
The plots above document the arrival of south-flying targets on the southern shore of Lake Erie (Cleveland radar site) 
approximately one and a half hours after sunset, and approximately one hour after the onset of migration on the night of 
August 31, 2017. Each plot represents 15 minutes of target tracking, beginning at the time listed. The white line represents 
the Cleveland shoreline and the radar location is a white dot at the center of each plot. Color indicates the direction of 
flight for each target, according to the color wheel at the top right of each plot: blue is north, green is east, red is south, 
and pink is west. Distance from our Cleveland site to the north shore of Lake Erie is approximately 80 km (50 miles). An 
average groundspeed of 61 kilometers per hour (17 m/s) has been recorded for migrants crossing large bodies of water 
(Bruderer and Liechti, 1998). Thus, migrants leaving at dusk should begin to arrive on shore approximately an hour and a 
half later, almost exactly the time elapsed observed (panels A and D).  
 

A. Low activity at the time of sunset (8:01 pm EDT) 
B. Migration begins in the half hour after sunset with flight to the west and southwest, and relatively low activity 

offshore (upper left of the plot) 
C. Migration continues through the next half hour, mostly to the southwest, and heavier over land. 
D. At 9:30, southern-moving (red) targets enter, particularly in the offshore portion of the plot. 
E. In the next half-hour, south-bound target activity increases dramatically. 
F. Heavy migration activity with predominant orientation to the south and southwest is evident throughout the plot. 

 
Bruderer, B., & Liechti, F. (1998). Flight Behaviour of Nocturnally Migrating Birds in Coastal Areas: Crossing or Coasting. Journal of Avian 
Biology, 29(4), 499-507 
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