APPENDIX D

U.S. COAST GUARD’S WATERWAYS SUITABILITY REPORT

BWO009713




APPENDIX D

U.S. Coast Guard’s Waterways Suitability Report

The Coast Guard issued its Waterways Suitability Report (WSR) for the Proposed
Broadwater Liquefied Natural Gas Facility on September 21, 2006. The Cost Guard also filed the
document with FERC, and it is available in the Broadwater Docket (CP06-054-000).

This appendix to the EIS includes the Coast Guard’s summary letter, the complete text of the
publicly available portion of the report, and Appendix G to the WSR (ESI maps). The WSR
includes the following technical appendices that are not provided in this appendix to the EIS:

*+ Appendix A - Broadwater Correspondence
*+ Appendix B - Final PAWSA Report

*+ Appendix C - Letter Categorization Totals
*+ Appendix D - Broadwater Filter

*+ Appendix E - Monthly AIS Data

*+ Appendix F - Buoy Data

*+ Appendix H - Safety Risk Assessment

*+ Appendix I - FSRU Navigational Equipment and Personnel Requirements
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Coast Guard Report on the Broadwater Energy LNG Proposal

The Coast Guard Captain of the Port for Long Island Sound has completed an assessment of the
safety and security issues for the Broadwater Liquefied Natural Gas (LNG) facility proposed for
Long Island Sound. The Coast Guard position is to neither support nor oppose this proposal but,
rather, to provide an objective analysis of the navigational safety and maritime security issues
associated with the Broadwater Energy LNG proposal. As the lead federal agency responsible for
waterway safety and maritime security, the Coast Guard’s recommendation is based solely on an
objective assessment of whether the waterway is suitable with respect to navigation safety and
maritime security for LNG marine traffic and the operation of the proposed facility. This
assessment is based on the Coast Guard’s statutory authority provided by the Ports and Waterways
Safety Act (33 U.S.C. §§ 1221 ef seq.) and the Maritime Transportation Security Act of 2002.

The Federal Energy Regulatory Commission (FERC) is the lead federal agency responsible for
determining whether or not the Broadwater proposal will be licensed. As such, this Coast Guard
assessment is not an approval or disapproval of the Broadwater proposal. There are many other
issues beyond the scope of this assessment that FERC will address through the development of an
Environmental Impact Statement (EIS), required under the National Environmental Policy Act
(NEPA). FERC’s review process and contact information are available at the FERC website,
http://www.ferc.gov/for-citizens/for-citizens.asp.

The Coast Guard will provide this assessment (called the Waterway Suitability Report) to FERC for
inclusion in the draft EIS. This report will also be posted on the Sector Long Island Sound public
information web page at www.uscg.mil/d]/units/seclis/public.html]. Certain portions of the report
are restricted as Sensitive Security Information (SSI), governed under Title 49, Code of Federal
Regulations (CFR) 1520.

This assessment and report took over a year to complete and is based on an analytic and objective
assessment of potential risks to navigation safety and maritime security associated with the
proposed Broadwater Energy project. The assessment included input from a Harbor Safety
Working Group comprised of approximately 30 representatives of commercial, recreational and
government waterway users as well as state and local agencies with responsibilities related to
waterway safety. It also included input from a Sub Committee of the Long Island Sound Area
Maritime Security Committee that included approximately 20 representatives of federal, state and
local agencies with responsibilities related to maritime security. Extensive public input was also
received through written comments that were submitted to the Coast Guard’s docket for this project
and during public scoping meetings that were held with FERC.
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Background, key points, and conclusions of the report are summarized in this letter. Detailed
discussion and analysis is contained in the text of the full Waterway Suitability Report.

Background:

e Broadwater Energy is proposing to build a floating storage and regasification unit (FSRU) in
Long Island Sound. The FSRU would measure approximately 1,215 feet in length, 200 feet
in width, and would rise approximately 80 feet above the water line to the deck. The
FSRU’s draft would be approximately 40 feet. The entire cargo containment system of the
FSRU is protected by a double hull.

° The FSRU itself would have 8 LNG tanks, each havmg an approximate volume of 44,850
m’, for a total net storage capacity of 350,000 m>. The LNG would be maintained at a
temperature of minus 260° F and at a normal operating pressure of 1-3 pounds per square
inch (psi), closely approximating atmospheric pressure. No mechanical means of
refrigeration would be required.

e The FSRU would be secured via a Yoke Mooring System (YMS) attached to a stationary
tower structure secured to the seabed, housing a sendout pipeline. The YMS is designed to
allow the FSRU to pivot or weathervane around the tower. The FSRU would have a single
berth on its starboard side to accommodate LNG tankers for off-loading LNG.

e As proposed, LNG would be delivered to the FSRU by 2 to 3 LNG tankers per week with
cargo capacities ranging from 125,000 m’ to 250,000 m>.

e The location where Broadwater Energy has proposed to construct and operate the FSRU is
in state waters. Therefore, the lead federal agency for this project is the Federal Energy and
Regulatory Commission (FERC). As the lead federal agency, FERC is responsible for
making the decision whether to license the project. In accordance with an interagency
agreement, the Coast Guard is a cooperating agency and is responsible for providing input
regarding navigation safety and maritime security to FERC as part of the environmental
review process required by the National Environmental Policy Act (NEPA, see 42 U.S.C. §§
4321 - 4370).

e The LNG carriers for the proposed project will transit waters under the jurisdiction of the
state of New York, and in some cases may transit the waters under the jurisdiction of the
states of Connecticut and Rhode Island.

Key Points:

e Long Island Sound is a mixed use waterway. Recreational, commercial, naval and
fishing boats share this estuary of national significance.

o Typically 450 foreign flagged vessels per year call on ports in Long Island Sound. In
addition, approximately 4000-7000 domestic commercial vessels transit Long Island
Sound each year. The addition of the proposed LNG tankers transiting to the FSRU
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would increase foreign flagged vessel traffic volume by 20-30%. The overall increase of
commercial vessel traffic in Long Island Sound would be less than 1%.

There are currently no known, credible threats against the proposed Broadwater Energy
facility. However, it should be noted that the threat environment changes and that some
threats may be unknown. If the project is approved by FERC, periodic threat

assessments must be conducted to ensure the security measures in place are appropriate.

Over the approximately 45 years since the shipment of LNG began, more the 33,000
LNG carrier voyages have taken place. Eight marine incidents worldwide have resulted
in LNG spills. No cargo fires on LNG carriers have occurred.

The proposed location of the FSRU (approximately 10.2 miles from Connecticut and 9.2
miles from New York) has a number of significant safety and security benefits,
including reducing threat and public safety consequences since it would be remote from
population centers, and protection from open ocean sea conditions. However, the remote
location also creates some challenges since it would require that a law enforcement
presence be projected to the center of the Long Island Sound.

The principle characteristic of the consequences of a large open air release of LNG due
to an accident or an attack is a fire, not an explosion. LNG fires are very intense and are
of short duration, e.g., on the order of an hour. The analysis of consequences was based
on the findings in the Sandia National Laboratories Report SAND 2004-6258: Guidance
on Risk Analysis and Safety Implications of a Large Liquefied Natural Gas (LNG) Spill
over water. The Sandia Report can be found at

http://www.fossil.energy.gov/programs/oilgas/storage/Ing/sandia lng 1204.pdf#search=
%22Sandia%20LNG%20Report%?22.

None of the hazard zones identified in the Sandia Report (Zone 1, Zone 2, or Zone 3)
around the FSRU would impact any population centers due to their distance from land.
Neither hazard Zone 1 nor Zone 2 for the next generation LNG tanker would impact land
along the proposed transit route. Hazard Zone 3 (unignited vapor cloud) could impact
land along limited portions of the proposed transit route.

The purpose of a safety/security zone is two-fold: to reduce risks to the public by
limiting access to the areas of highest consequences should an LNG fire occur; and, to
provide a security perimeter to protect the FSRU and LNG tankers.

The proposed safety/security zone around the FSRU is a circle centered on the mooring
tower with a radius of 1210 yards (equal to an area of 1.48 square miles). Long Island
Sound is approximately 1320 square miles (an area that is by comparison nearly the size
of Long Island, which is 1379 square miles). The area covered by the proposed
safety/security zone is approximately 0.12% of the total area of Long Island Sound.

The proposed safety/security zone around the LNG tanker while in transit in Long Island
Sound would extend 2 nautical miles in front of, 1 nautical mile behind, and 750 yards to
either side of the LNG tanker. The safety/security zone would move with the LNG
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tanker. At a typical LNG tanker speed of 12 knots, it would take the entire zone
approximately 15 minutes to pass a given point.

e The Race is a critical waterway connecting Block Island Sound and Long Island Sound
used for national defense, commerce, and recreation. The impacts on other waterway

users of a moving safety and security zone, if implemented, around LNG tankers could
be managed. ;

e Additional resources would be needed to mitigate safety and security risks associated
with the Broadwater LNG project, if approved. The most probable security regime
would consist of a mix of federal (including Coast Guard), state, and local law
enforcement. If state and local law enforcement agencies are involved, they would also
require additional resources. In the event that state and local law enforcement agencies

are involved, these agencies and Broadwater Energy would be responsible for brokering
a cost sharing agreement.

e Additional marine firefighting resources would be required to mitigate fire risks
associated with the Broadwater LNG project, if approved. Existing marine firefighting
capability in Long Island Sound is inadequate.

Conclusion of the Coast Guard Waterway Suitability Report:

Based on Coast Guard policy guidance, the Captain of the Port can generally make one of three
conclusions regarding the suitability of a waterway to support LNG marine traffic. The first is that
the waterway is suitable without the implementation of additional measures. The second is that the
waterway is unsuitable. The third is that to make the waterway suitable, additional measures are
necessary to responsibly manage risks to navigation safety or maritime security associated with
LNG marine traffic and the operation of the FSRU.

Based on the resulis of this assessment of potential risks to navigation safety and maritime security
associated with Broadwater Energy’s proposal, the Coast Guard has determined that to make the
waters of Block Island Sound and Long Island Sound suitable for LNG vessel traffic and the
operation of the proposed FSRU, additional measures would be necessary to responsibly manage the
safety and security risks associated with the proposed project.

The Waterway Suitability Report includes a series of risk management strategies that the Coast
Guard has determined would be necessary as additional measures to responsibly manage risks to
navigation safety and security risks associated with the proposed Broadwater LNG project. These
management strategies include both measures designed to reduce risk by reducing the potential that
an accident or terrorist attack may be attempted as well as measures designed to reduce the potential
consequences if there was a large release of LNG from either the proposed FSRU or an LNG tanker.

Next Steps:

FERC will issue a draft Environmental Impact Statement (DEIS) that includes the Coast Guard’s
Waterway Suitability Report. FERC’s DEIS will address the full spectrum of environmental impacts
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associated with the proposed project. Following public comment, which may include a series of
public meetings, FERC will issue a final EIS (FEIS). Based on the FEIS, FERC will make a
licensing decision. Questions regarding these actions should be directed to FERC at 1-866-208-3372
or Email: customer@ferc.gov.

Following the issuance of the FEIS, the Coast Guard Captain of the Port (COTP) Long Island Sound
will issue a Letter of Recommendation (LOR) in accordance with 33 C.F.R. § 127.009 to Broadwater
Energy and the appropriate federal, state and local agencies. The LOR will be an official
determination regarding the suitability or unsuitability of Long Island Sound with respect to
navigation safety and security to support the proposed FSRU and associated LNG tanker traffic. The
LOR, which will be based on this Waterway Suitability Report, will not be issued until after the
NEPA process has been completed.

If the proposed project is licensed by FERC and constructed by Broadwater Energy, the Coast Guard
will have continuing involvement in the project, including review and approval of security plans,
active participation in the emergency response planning process required the Energy Policy Act
(EPACT) of 2005, implementation and overall coordination of enforcement of safety/security zones,
and oversight of appropriate navigation standards.

P.J. Boynton
Captain, US Coast Guard
Captain of the Port, Long Island Sound
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U.S. COAST GUARD CAPTAIN OF THE PORT LONG ISLAND SOUND WATERWAYS SUITABILITY
REPORT FOR THE PROPOSED BROADWATER LIQUEFIED NATURAL GAS FACILITY

1 Introduction

This document constitutes the United States Coast Guard (USCG) Captain of the Port
Long Island Sound’s (COTP Long Island Sound)' Waterways Suitability Report for the
proposed Broadwater Liquefied Natural Gas (LNG) Facility. This Waterways Suitability
Report (WSR or Report) meets the intent of paragraph 6.b.> of U.S. Coast Guard
Navigation and Vessel Inspection Circular (NVIC) 05-05.> NVIC 05-05 establishes
Coast Guard policy for assessing the suitability of a waterway to support LNG carrier
traffic. This Report was compiled from several resources, some of which have been
provided by the applicant, including the Application filed with the Federal Energy
Regulatory Commission (FERC) and information provided via correspondence from
Broadwater Energy directly to COTP Long Island Sound.”

1.1 Role of the USCG Captain of the Port Long Island Sound

COTP Long Island Sound received a Letter of Intent (LOI) in accordance with Title 33
Code of Federal Regulations (CFR), section 127.007 from Broadwater Energy on
November 9, 2004. That LOI, which was subsequently amended on April 26, 2005,
notified the COTP Long Island Sound that Broadwater Energy, a joint development of
Shell US Gas & Power, LLC and TransCanada PipeLines USA, Ltd., intends to construct
and own an offshore liquefied natural gas (LNG) terminal and sendout pipeline near the
center of Long Island Sound in New York State waters.

Before construction of the offshore structure - technically termed a “Floating Storage and
Regasification Unit” (FSRU) - can commence, the proposed Broadwater Energy LNG
facility must receive regulatory approval to proceed from several federal and state
agencies. FERC is the lead federal agency responsible for licensing LNG facilities
located on shore and within state waters under Section 3 of the Natural Gas Act.® FERC
is responsible for conducting an appropriate study under the National Environmental
Policy Act (NEPA).” FERC conducts environmental, safety, and security review of LNG

' COTP, Long Island Sound’s Arca of Responsibility is defined in 33 CFR, § 3.05-35.

* Paragraph 6.b. of NVIC 05-03, Guidance on Assessing the Suitability of a Waterway for Liquefied
Natural Gas (LNG) Marine Traffic, addresses that for applicants with applications under FERC review, that
FERC, on a case-by-case basis, and in consultation with the Coast Guard, will review the need for an
applicant to complete a Waterways Suitability Assessment outlined in the NVIC. See Section 1.2 for a
discussion of how this Report follows the guidance provided in NVIC 5-05. NVIC 5-05 can be found on
the U.S. Coast Guard Sector Long Island Sound website at
http://www.uscg.mil/d1/units/seclis/broadwater/broadwater.html.

> NVIC issued by the Coast Guard are intended as guidance to the Coast Guard and maritime community;
they are not regulations and therefore do not impose requirements upon the maritime community or
industry.

*See Appendix A, which contains a compilation of all correspondence between the Coast Guard and
Broadwater. Correspondence containing Sensitive Security Information and Critical Energy Infrastructure
Information is not contained in the Public version of the WSR.

* Broadwater’s LOI and Amended Letter of Intent are provided in Appendix A.

®15U.S.C. § 717 et seq.

"NEPA, 42 U.S.C. §§ 4321-4370(d).
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plants and related pipeline facilities, and as the lead federal agency for the process of
authorizing the siting, construction, and operation of such facilities, prepares the overall
NEPA documentation.® In accordance with an Interagency Agreement between FERC
and the Coast Guard, ° the Coast Guard is a cooperating agency with FERC under the
NEPA process, and will be providing input to FERC throughout the licensing process.

The USCG exercises regulatory authority over LNG facilities which affect the safety and
security of port areas and navigable waters under Executive Order 10173, the Magnuson
Act,'® the Ports and Waterways Safety Act of 1972, as amended," and the Maritime
Transportation Security Act of 2002. "> The USCG is responsible for matters related to
navigation safety, vessel engineering and safety standards, and all matters pertaining to
the security of facilities or equipment located in or adjacent to navigable waters. The
USCG also has authority for LNG facility security plan review, approval and compliance
verification as provided in Title 33 CFR, Part 105, and siting as it pertains to the
management of vessel traffic in and around the LNG facility.

1.2 USCG Waterways Suitability Report, Safety and Security
Assessments, and Letter of Recommendation

In accordance with the FERC/USCG Interagency Agreement the Coast Guard is a
cooperating agency throughout FERC’s NEPA review process for proposed LNG
facilities. Through this process, the Coast Guard provides its expertise in matters related
to navigation safety, vessel engineering and safety standards, and port security associated
with proposed LNG facilities.”” Other issues such as environmental impacts and
alternatives are addressed by FERC through the NEPA review process. The Coast Guard
COTP Long Island Sound also has a regulatory responsibility regarding the LNG carriers
transiting the waterway: in accordance with NVIC 05-05 the Coast Guard will provide
FERC a recommendation in accordance with 33 CFR §127.009 regarding the suitability
of the waterway to support LNG carrier traffic and FSRU operations. This Report
supports the Letter of Recommendation being submitted by COTP Long Island Sound to
FERC for safety and security issues.

This Report contains an analysis of potential navigation safety and maritime security
risks associated with the proposed facility and LNG carrier transits on the waters of
Block Island Sound and Long Island Sound. This Report also contains a discussion of

¥ 18 CFR, Part 380.

? Interagency Agreement among the Federal Energy Regulatory Commission, United States Coast Guard,
and Research and Special Programs Administration for the Safety and Security Review of Waterfront
Import/Export Liquefied Natural Gas Facilities, effective 10 Feb 2004. A copy of the Interagency
Agreement is available at http://www.uscg.mil/d1/units/seclis/broadwater/broadwater.html. Hereafter
FERC/USCG Interagency Agreement.

1950 U.S.C. § 191.

"33 US.C. § 1221, et seq.

1246 U.S.C. § 701.

3 FERC/USCG Interagency Agreement, p. 2. Vessel engineering and safety standards are addressed in
Section 1.2.1.
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strategies for managing potential risks associated with the proposed project. Broadwater
Energy was approved by FERC to proceed with the Pre-Filing process with FERC in
November 2004.'* Coast Guard policy and required actions by the applicant, the Coast
Guard and FERC with respect to proposed LNG facilities are outlined in NVIC 05-05.
Because the application process and LOI was received prior to the issuance of NVIC 05-
05, COTP Long Island Sound initiated a review of this proposal in accordance with the
guidance in 33 CFR, Part 127 prior to NVIC 05-05’s effective date. COTP Long Island
Sound is therefore conducting this WSR in accordance with paragraph 6.b.1 of NVIC 05-
05. COTP Long Island Sound has required Broadwater to provide information thatis
consistent with what would have been provided in a Waterway Suitability Assessment."
This Report was compiled from several resources, including information provided from
Broadwater; its application to FERC, dated January 30, 2006; and the associated
Resource Reports. e

1.2.1 FSRU and Yoke Mooring System Design Review

The proposed Broadwater Energy FSRU incorporates all of the design and engineering
components of an LNG import facility, e.g., LNG processing equipment, as well as those
of an offshore marine facility, e.g., the yoke mooring tower. It also incorporates features
that are similar to an LNG carrier, e.g., a hull with internal LNG cargo tanks. Whereas
some of these areas fall within FERC’s area of expertise, others fall within the Coast
Guard’s. There are also areas where the expertise of both agencies overlaps. Therefore,
as provided for by the FERC/USCG Interagency Agreement, both agencies are
participating in the review and approval of the design of the proposed FSRU and the yoke
mooring system.

The division of agency responsibilities was worked out over the course of several
meetings involving appropriate staff from FERC and the Coast Guard. In general, the
division of responsibility for reviewing the design of the proposed FSRU and its
components, which includes the yoke mooring system, is summarized in Table 1-1.

' The FERC pre-filing process is available at http://www.ferc.gov/help/processes/flow/Ing-1.asp.

I NVIC 05-05, Enclosure (2).

!¢ Resource Reports contain environmental documentation required in accordance with NEPA and must
accompany applications to FERC for the licensing of a project regulated under the Natural Gas Act. Title
18 CFR § 380.12 requires the submittal of 13 different Resource Reports, each analyzing the project’s
projected effects on various aspects of the environment, including Water Use and Quality, Air and Noise
Quality, and Land Use, Recreation, and Aesthetics. See 18 CFR, Part 380. Two sets of Resource Reports
for Broadwater were used as references for this Report: the Resource Reports accompanying the main
project application, and that providing information regarding the Onshore Facilities. These are respectively
labeled “Resource Reports™ and “Onshore Facilities Resource Reports.”

3
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Table 1-1: FERC and Coast Guard Areas of Responsibility

FERC

Coast Guard

FERC and Coast Guard

++ Review LNG pumps and
vaporization systems

++ Review LNG process piping
systems and vessels

++ Review LNG process
instrumentation and controls

++ Review LNG process electrical
equipment

++ Review other equipment
normally reviewed for an on-
shore terminal

Provide recommendation to
FERC re approval for
selection of classification
societly or third party design
agent"’

Assess the design basis for
the FSRU

Conduct oversight review of
the proposed structural design
Conduct oversight review of
the proposed structural design

*+ Review of general
arrangement and equipment
layout

*+ Review LNG storage tank
design and construction

*+ Review of relief and venting
systems

*+ Review of emergency
shutdown systems

*+  Review of LNG spill
containment systems

of the yoke mooring system «+ Review of hazard detection

and control systems

Authority for the review of the design and engineering of the Broadwater Energy
proposal is based on FERC’s statutory authorities and responsibilities rather than
exercising the Coast Guard’s own statutory authority in 46 U.S.C. § 3306 to approve
vessel plans. Therefore, the Coast Guard will advise FERC regarding the adequacy of the
design information submitted by Broadwater Energy. As appropriate, the Coast Guard,
acting under the authority in 33 U.S.C. §§ 1221 ef seq. will also inform FERC of design
and construction-related issues that are identified as part of the safety and security
assessments of the proposed project. In either instance, the Coast Guard will work with
FERC to ensure that the concerns raised are adequately addressed.

Because the proposed project involves the integration of different components, a critical
input for the regulatory review and approval of the proposed design is the process for
selecting appropriate design and construction standards. The application Broadwater
Energy filed with FERC on January 30, 2006 for the proposed project did not include
sufficient information regarding this issue. FERC and the Coast Guard determined that
the information provided by Broadwater Energy in its application was not sufficient to
proceed with a detailed engineering review. Based on information provided by
Broadwater Energy in a supplemental filing on March 14, 2006, FERC and the Coast
Guard were able to initiate the engineering review. As this review proceeded, it became
apparent that additional information regarding the process for selecting design and
construction standards was required. FERC and the Coast Guard issued a data request to
Broadwater Energy on May 5, 2006 requesting this information. During a review of the
information provided by Broadwater Energy during the Cryogenic Technical Conference
conducted in Port Jefferson, New York on June 6, 2006, it was determined that this
critical process had not been defined with sufficient detail for FERC and the Coast Guard
to complete the initial engineering review of the proposed project. A subsequent joint
data request was issued on June 20, 2006. Broadwater Energy filed the information that
was requested with FERC and the Coast Guard on August 15, 2006.

'7 The third party design agent would work on behalf of FERC and the Coast Guard to review design plans
for the proposed FSRU and its systems, including the yoke mooring tower. FERC, with assistance from the
Coast Guard, is currently reviewing Broadwater Energy’s nomination of the American Bureau of Shipping
to serve as the third party for this project.
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1.2.2 Ports and Waterways Safety Assessment

A Ports and Waterways Safety Assessment (PAWSA) conducted in May 2005 provided a
baseline for analysis of navigational safety concerns for Long Island Sound."® A
PAWSA is a systematic assessment designed to identify major waterway safety hazards,
estimate risk levels, and evaluate potential mitigation measures to reduce risk for a
waterway. Long Island Sound and its approaches were considered in the PAWSA. The
PAWSA helped highlight several risk areas that need to be addressed for Long Island
Sound, including: traffic congestion; waterways mix; visibility (e.g. fog); and waterways
configuration, specifically at The Race. The PAWSA covered all navigational safety
concerns for Long Island Sound, including those that could be anticipated if the proposed
Broadwater facility is constructed. While not focused on the Broadwater proposal, the
PAWSA provided a baseline for our subsequent analysis of the Broadwater proposal, as
well as for addressing other navigational concerns within Long Island Sound.

1.2.3 Safety and Security Working Groups

Waterways users and stakeholders, as well as members of the public have also
contributed to the information contained in both the safety and security assessments,
Sections 4 and 5 of this Report. As part of its assessment of the safety and security of
this project, the Coast Guard COTP Long Island Sound has convened safety and security
working groups. For each of these working groups, a balanced group of individuals,
from both New York and Connecticut were chosen to ensure that concerns of both sides
of Long Island Sound were considered. None of the participants were asked to ‘vote’ or
otherwise indicate whether the Broadwater Energy proposal should be approved. Rather
participants were relied upon to provide input based on their expertise and perspective to
provide a more thorough assessment of potential risks to navigation safety and port
security associated with the proposed project as well as potential mitigation measures.

1.2.3.1 Harbor Safety Working Group

The COTP Long Island Sound formed a Harbor Safety Working Group (HSWG)
composed of waterways users and other stakeholders. The HSWG met initially as a
whole in December 2005, and the consultation process has included subsequent
collaboration with members. Participants included representatives from the following:

*+ U.S. Coast Guard
++ Reinauer Transportation Companies
*+ Moran Towing

'¥ The Long Island Sound PAWSA report is provided as Appendix B of this Report.
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«+ Connecticut Department of Environmental Protection, Boating Advisory
Council

++ Connecticut Lobsterman’s Association

+ Connecticut Shellfisherman’s Association

+ Fire Marshal, Town of Riverhead

++ New Haven Fire Department

+ Bridgeport-Port Jefferson Steamboat Company

++ Cross Sound Ferry Services, Inc.

++ Connecticut and New York licensed marine pilots

++ New York State Park Police

s National Oceanic and Atmospheric Administration, Navigation Manager,
Northeast

«+ High Speed Ferry Task Force

++ Keyspan Energy

++ Citizens Campaign for the Environment

++ U.S. Power Squadron District 3

«+ Vessel HELCAT II and the National Party Boat Owner’s Alliance

++ Connecticut Harbor Management Association

++ Town of Brookhaven Harbor Master

++ Connecticut Department of Environmental Protection, Boating Division

++ Bay Constables, Brookhaven, New York

«+ U.S. Navy Commander Sub Group Two

«+ EPA Long Island Sound Study, Citizens Advisory Committee

*+ Nassau County

++ Suffolk County Fire and Rescue

*+ The Huntington Yacht Club

*+ The Riverhead Police Department

This Working Group was formed to review the safety risk assessment compiled by the
COTP Long Island Sound and to help evaluate proposed risk mitigation measures.
Specifically, participants were asked to assign scores to the safety risk assessment, and
their input validated the risk mitigation measures recommended by COTP Long Island
Sound. The safety risk assessment and risk mitigation measures are discussed in more
detail in Section 4 of this Report.

1.2.3.2 Security Assessment
The Coast Guard has conducted its security assessment in conjunction with a Sub

Committee of the Area Maritime Security Committee.'”” This Sub Committee included
representatives of the following:

19 Requirements for forming an Area Maritime Security Committee, it’s composition and responsibilities
are found at 33 CFR §§ 103.300, 103.305, and 103.310, respectively.
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*+ U.S. Coast Guard

e+ U.S. Department of Homeland Security (Infrastructure Protection)
*+ Customs and Border Protection (CBP)

*+ Federal Bureau of Investigation (FBI)

*+ Transportation Security Administration (TSA)

*+ U.S. Navy

*+ New York Office of Homeland Security

*+  New York Department of Naval and Military Affairs

*+ Connecticut Department of Emergency Management and Homeland Security
*+ Connecticut Department of Environmental Protection

*+ Connecticut National Guard Bureau

*+ Nassau County Police Department

*+ Nassau County Office of Emergency Management

++ Suffolk County Fire and Emergency Services

*+ Riverhead Police Department

*+ Southold Police Department

*+ City of New Haven Fire Department

*+ City of New London

*+ Cross Sound Ferry Services, Inc.

*+ Bridgeport & Port Jefferson Steamboat Co.

This Report will not identify specific security mitigation measures, nor divulge any other
information that could compromise security measures for the proposed facility. That
information is considered Sensitive Security Information (SSI) in accordance with 49
U.S.C. § 114(s) and 49 CFR, Part 1520 as it discusses potential vulnerabilities or
operational security measures for the proposed facility; the specific information has been
provided to FERC as part of the supplementary Record to this WSR.** Members of the
AMSC Sub Committee had “need to know” as defined by 49 C.F R. §1520.11, and were
granted access to SSI material related to the security assessment.

1.3 Public Comments/Public Participation

The public has also had significant input into this Report. COTP Long Island Sound held
a total of four public meetings in conjunction with FERC, two in Connecticut and two on
Long Island, New York.? COTP Long Island Sound has attended numerous open houses
and public information sessions held by both the applicant and information sessions held
by local groups and environmental organizations. COTP Long Island Sound has also
considered over 2,400 comment letters received from members of the public, local,

% See 49 CFR § 1520.5
*! The transcripts of the public meetings can be found on the Coast Guard Docket USCG-2005-21863 or on
the Coast Guard Sector Long Island Sound website at http://www.uscg mil/d 1/units/seclis.

{7

BW009729



U.S. COAST GUARD CAPTAIN OF THE PORT LONG ISLAND SOUND WATERWAYS SUITABILITY
REPORT FOR THE PROPOSED BROADWATER LIQUEFIED NATURAL GAS FACILITY

county, state and federal elected officials, non-profit organizations, environmental
groups, and local, county and state agencies.”

Some comments received addressed navigation safety and maritime security. For
example, these comments addressed concern for the hazard to navigation that a structure
in the middle of Long Island Sound would potentially create; concern for how severe
weather might impact the FSRU; and the potential for terrorist threats to vessels and
FSRU. These comments were considered in our evaluation of this proposal where
relevant. In addition, comments were received that were not relevant to our evaluation of
the navigation safety and maritime security of the proposed project. For example, these
comments included concerns regarding the following: the general health of Long Island
Sound; opposition to industrialization of Long Island Sound; potential negative
environmental impact; potential negative impact to the environment for fish, shellfish and
lobster and resultant negative impact to commercial fishermen; limiting public access on
Long Island Sound; and several expressing general opposition to the proposal without
indicating specific areas of concern. These comments are not related to navigational
safety and maritime security, which is the subject of this report. However, these
comments were still placed in the public docket. In addition, the Coast Guard has
conducted significant outreach with local and state agencies and concerned citizens
groups including, for example, the State of Connecticut Long Island Sound Liquefied
Natural Gas Task Force, among others.”

1.4 Thermal Radiation Analysis and Hazard Zones

1.41 Overview

LNG is natural gas that has been cooled to its liquid state at atmospheric pressure to a
temperature of minus 260 degrees Fahrenheit (°F). LNG is transported at ambient
pressures. >* NG is a cryogenic liquid that is flammable when it becomes a gas. It is
not explosive in an open atmosphere, such as what would be the case in the event of a
large spill on water. Therefore, a breach of an LNG carrier hull would not cause an
explosion, but might result in a fire if there is the right concentration of LNG vapor in the
air (5-15% concentration) and a source of ignition. Unlike petroleum product spills from
vessels, which if ignited can result in a fire of potentially long duration, e.g., hours or
days; LNG fires are very intense and are of short duration, e.g., less than an hour. If

22 Comment Letters have been included in the Coast Guard Docket for the Letter of Recommendation,
Docket Number USCG-2005-21863, which can be accessed at:
http://dms.dot.gov/search/searchFormSimple.cfm. A summary of the categories of letters received can be
found in Appendix C.

* http://www.ctlng, state.ct.us/.

** Sandia National Laboratories Report SAND2004-6258: Guidance on Risk Analysis and Safety
Implications of a Large Liquefied Natural Gas (LNG) Spill Over Water, 2004, p. 28. The Sandia Repott is
available on the Sector LIS website provided in the FERC/USCG Interagency Agreement

8

BW009730



U.S. COAST GUARD CAPTAIN OF THE PORT LONG ISLAND SOUND WATERWAYS SUITABILITY
REPORT FOR THE PROPOSED BROADWATER LIQUEFIED NATURAL GAS FACILITY

LNG spills and vaporizes in the presence of an ignition source, a fire could result and
would burn back toward the source of the spill.

An important consideration for assessing the suitability of Block Island Sound and Long
Island Sound for LNG carrier traffic as well as the suitability of the proposed location of
the Broadwater Energy FSRU is establishing the size of the hazard zones associated with
a large release of LNG. In accordance with NVIC 05-05, the criteria used by Sandia
National Labs to define the outer limits of the three hazard zones discussed in their
report, Guidance on Risk Analysis and Safety Implications of a Large Liquefied Natural
Gas (LNG) Spill Over Water,” were applied for assessing potential risks associated with
the proposed Broadwater Energy proposal. These criteria are listed in Table 1-2. The
criterion used to define the outer limits of Zone 1 and Zone 2 is incident heat flux, i.e.,
thermal radiation that would be expected from an intense LNG vapor fire. Within Zone
1, the thermal radiation can cause serious injuries or significant damage to structures.
Within Zone 2, thermal radiation can cause injuries or some damage to structures. The
outer limit of Zone 3 is defined based on the lower flammability limit of LNG vapor, i.e.
when the concentrations of natural gas and oxygen does not have enough fuel to burn.
Within all three zones, the level of risk is reduced as the distance from the source
increases.

2

Table 1-2: Definition of Hazard Zone Boundaries

Criteria (10 minute -
Zone - Basis
exposure time)
Zone 1 37.5 KW/m” High potential for major injuries or significant damage to structures
Zone 2 5 KW/m? Potential for injuries and some property damage
Zone 3 Lower ﬂag(;jbmty limit Outer limit where LNG vapor can be ignited

Source: Sandia Report, p. 38
Note: *Kilowatts per square meter

The size of the three hazard zones reported in the Sandia Report are based on large
releases of LNG from LNG carriers with individual tank capacities of approximately
25,000 m® of LNG.* This size tank is typical for LNG carriers currently in service,
which have a total capacity of approximately 138,000 — 144,000 m>. For the purposes of
calculating the distances for Zone 1 and Zone 2, it was assumed that 12,500 m® of LNG
was spilled and that the initial height of the liquid, i.e., liquid head, in the tank was 15 m
above the breach, which was assumed to be at the waterline. Zone 3 is based on a
simultaneous release from three tanks (12,500 m’ per tank) without an ignition source. In
each instance a nominal breach of 5 m” was used.

*> Sandia National Laboratories Report SAND2004-6258: Guidance on Risk Analysis and Safety
Implications of a Large Liquefied Natural Gas (LNG) Spill Over Water, 2004, p. 28. The Sandia Report is
available on the Sector LIS website provided in the FERC/USCG Interagency Agreement

2% Sandia National Laboratories Report SAND2004-6258: Guidance on Risk Analysis and Safety
Implications of a Large Liquefied Natural Gas (LNG) Spill Over Water, 2004, p. 141. The Sandia Report is
available on the Sector LIS website provided in the FERC/USCG Interagency Agreement.
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1.4.2 Project Modeling — Hazard Zones 1 and 2

Relevant parameters to the hazard zone analysis for the typical LNG carriers currently in
service, which were the subject of the modeling conducted by Sandia National
Laboratories, the Broadwater FSRU, and 250,000 m® LNG carriers are contained in Table

1-3.

Table 1-3: Tank Capacities and Potential Spill Volumes

Input Sandia Broadwater FSRU 250,000 m° LNG Carrier
Tank Volume (m®) 25,000 44,850 42,000
Volume released (md) 12,500 35,560 27,300
LNG Liquid Head (m) 15 21 20.3
Draft — fully loaded (m) Not specified 12.3 12
Breach Size (m°) 5 5 5

Source: Sandia Report, p. 141 and DNV Report 70014347, p. 7

It should be noted that Det Norske Veritas (DNV) Consulting, on behalf of Broadwater
Energy, conducted a comparison of the thickness and material strength of outer and inner
hull plating as well as the distance between the outer and inner hulls of the FSRU and
250,000 m’ LNG carriers to establish that a breach with a nominal size of 5 m* was
applicable to both.”” Based on this comparison, it was determined that a nominal breach
of 5 m? is conservative for both the proposed FSRU and 250,000 m* LNG carrier.

DNV Consulting, using a model different than that used by Sandia National Laboratories,
calculated distances to the 37.5 kw/m* (Zone 1) and 5 kw/m* (Zone 2) thermal flux level
exposures on behalf of Broadwater Energy. The results of these calculations, as well as
the Sandia National Laboratories Zones 1 and 2 are included in Table 1.-4.

Table 1-4: Hazard Zone Distances

Distance to 37.5 Distance to 5
kW/m? kW/m?
Baseline (Sandia) 500 m 1600 m
Broadwater FSRU
0.353 kg/m“/s 498 m 1211 m
0.128 kg/mzls 629 m 1344 m
250,000 m® LNG Carrier
0.353 kg/mzls 495 m 1202 m
0.128 kg/m“/s 624 m 1335 m

Source: Sandia Report, p. x and DNV Report 70014347, pp. 6-7

The first set of distances shown for the proposed Broadwater FSRU and a 250,000 m’
LNG carrier are based on a burn rate of 0.353 kg/m?/s; the second set is based on a burn
rate of 0.128 kg/m?/s, which is the burn rate used by Sandia National Laboratories. For

*" DNV Consulting, Broadwater LNG: Response to U.S. Coast Guard Letter Dated December 21, 20053,
Report for TransCanada Pipelines Limited, Report No.: 70014347, Rev., 1 dated 13 February 2000, pp. 2-5,
The report is available as part of the U.S. Coast Guard’s docket for this project (Docket No. USCG-2005-
21863) or in Appendix A. Hereafter DNV Report 70014347.

10

BW009732




U.S. COAST GUARD CAPTAIN OF THE PORT LONG ISLAND SOUND WATERWAYS SUITABILITY
REPORT FOR THE PROPOSED BROADWATER LIQUEFIED NATURAL GAS FACILITY

both the FSRU and a 250,000 m® LNG carrier, the size of Zone 1 decreases with a higher
burn rate. This result is consistent with what would be expected since for a given spill
volume a slower burn rate will permit a larger pool to form on the waters surface.
Because the natural gas vapor burns at the edge of the pool where the mixture of natural
gas and oxygen is within the upper and lower flammable limits,”® LNG spilling from a
tank will form a pool on the water’s surface.

The results calculated by the DNV model using the slower burn rate (0.128 kg/m?/s)
yielded a Zone 1 that is greater for 250,000 m®> LNG carriers and the FSRU than what
was calculated by Sandia National Laboratories for a typical LNG carrier currently in
service. However, the DNV model yielded a Zone 2 that is smaller for 250,000 m* LNG
carriers and the FSRU than what was calculated by Sandia National Laboratories. As the
Zone 2 size calculated by this method is smaller than expected, additional modeling was
conducted to validate this counter intuitive result.

FERC conducted modeling using the values in Table 1-2 and employed a methodology
based on the ABSG Study, Consequence Assessment Methods for Incidents Involving
Releases from Liquefied Natural Gas Carriers.”> The modeling conducted by FERC
calculated the distances to the 37.5 kW/m” and the 5 kW/m® thermal flux levels for the
nominal case identified by Sandia, a 250,000 m® LNG carrier, and the proposed 350,000
m’ FSRU. These results are shown in Table 1-5.

Table 1-5: FERC Hazard Zone Calculations

. . Distance to 37.5 Increase_ from Distance to Increase_ from
Simulation 2 Baseline 2 Baseline
kW/m . 5 kW/m ;
(scaling factor) (scaling factor)
Baseline (Sandia) 421 m — 1166 m —
Broadwater FSRU 567 m 35% 1378 m 18%
250,000 m°> LNG Carrier 555 m 32% 1350 m 16%

The FERC analysis determined that Zone 1 for the proposed Broadwater FSRU and
250,000 m® LNG carriers should be approximately 32 — 35 percent larger than what was
established by Sandia. Similarly, the FERC analysis determined that Zone 2 should be
approximately 16 — 18 percent larger. These values are consistent with the Sandia
National Laboratories’ conclusion that the Zone 1 and Zone 2 hazard ranges for larger
spills are not expected to increase more than 20 — 30 percent over those included in their
report, i.e., 500 m and 1600 m.*

Adjusted hazard zone sizes were calculated by scaling up from the Sandia National
Laboratory baseline hazard zone sizes (500 and 1600 meters) using the scaling factors in
Table 1-5. These results are shown in Table 1-6.

* For natural gas this range is typically between 15 percent (upper flammable limit, or UFL) and 5 percent
(lower flammable limit, or LFL).

* ABSG Consulting, Inc,: Consequence Assessment Methods for Incidents Involving Releases from
Liquefied Natural Gas Carriers, study conducted for the Federal Energy Regulatory Commission under
contract number FERC04C40196; May 13, 2004,

%% Sandia Report, p. 15.
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Table 1-6: Adjusted Hazard Zone Distances

Simulation Dist to 37.5kW/m” Dist to 5kW/m”
Baseline (Sandia) 500 m 546 yds 1600 m 1750 yds
Broadwater FSRU 673 m 736 yds 1891 m 2068 yds
250,000 m° LNG Carrier 659 m 721 yds 1852 m 2025 yds

1.4.3 Project Modeling — Hazard Zone 3

As discussed in Section 1.4.1, in accordance with the Sandia Report and NVIC 05-05,
hazard Zone 3 is based on the simultaneous release of LNG from three tanks without
being ignited. The size of the zone is established by calculating the distance the vapor
cloud could travel before the lower flammability limit (LFL) is reached. The modeling
conducted by Sandia National Laboratories was based on a total release of 37,500 m® of
LNG, or 12,500 m’ per tank. Based on the modeling conducted, Sandia National
Laboratories established the size of Zone 3 to be 3,500 m from the source of the LNG
release.

DNV Consulting conducted dispersion modeling for both the proposed FSRU and a
250,000 m® LNG carrier. The modeling was based on the values in Table 1-3. Unlike
the modeling conducted by Sandia National Laboratories, which was based on a release
from three tanks, the DNV Consulting modeling was based on a release from only one
tank from either the FSRU (35,560 m’) or the LNG carrier (27,300 m®). Based on the
modeling conducted by DNV Consulting for Broadwater Energy, the dispersion distance
was 3,33210 m for a release of LNG from the FSRU and 3,290 m from a 250,000 m®> LNG
carrier.

FERC conducted modeling to establish the dispersion distance for a vapor cloud resulting
from a simultaneous release of LNG from three tanks from either the FSRU (106,680 m”)
or the LNG carrier (81,900 m®). The inputs for this modeling are from Table 1-2. FERC
calculated the dispersion distance as 8,260 yards for a release from the FSRU and 7,544
yards from a 250,000 m® LNG carrier. The atmospheric conditions used for calculating
these zones are the worst case, 1.e., calm winds (approximately 5 mph) with a very stable
atmosphere. The dispersion distance would be reduced with an increase in wind speed or
less stable atmospheric conditions.

1.4.4 Project Hazard Zone Sizes

The hazard zones that will be used to assess the potential impacts of potential LNG
releases resulting from either navigation safety accidents or terrorist attacks against the
proposed Broadwater FSRU or an LNG carrier transiting the waters of Block Island
Sound or Long Island Sound are based on the results of the modeling conducted by DNV
Consulting for Broadwater Energy as well as the modeling conducted by FERC. The size
of each of the hazard zones as well as those from the Sandia Report that each of the

' DNV Report 70014347, p. 9.

12

BW009734




U.S. COAST GUARD CAPTAIN OF THE PORT LONG ISLAND SOUND WATERWAYS SUITABILITY
REPORT FOR THE PROPOSED BROADWATER LIQUEFIED NATURAL GAS FACILITY

hazard zones is based, are shown in Table 1-3. Hazard Zone 1 for the Broadwater FSRU
and 250,000 m> LNG carrier is 37 percent larger than the baseline established in the
Sandia Report. Zone 2 for the Broadwater FSRU is 20 percent larger than the baseline
established in the Sandia Report. Zone 2 for the 250,000 m> LNG carrier is 17 percent
larger than the baseline. Hazard Zone 3 for the proposed FSRU is 114 percent larger than
the baseline in the Sandia Report. Zone 3 for the 250,000 m> LNG carrier is 95 percent
larger. Figure 1-1 depicts the hazard Zones along the LNG carrier anticipated transit
route and around the FSRU.

Table 1-3: Hazard Zones Broadwater Energy Project

Zone 1 Zone 2 (Lowerzlgra]?n::nabilit
(37.5 kW/m?) (5 kW/m?) o y
Limit)
Sandia 500 m 546 yds 1600 m 1750 yds 3500 m 2.2 miles
Broadwater FSRU 750 yds 2100 yds 4.7 miles
250,000 m®> LNG Carrier 750 yds 2050 yds 4.3 miles
13
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Figure 1-1 - LNG Carrier Anticipated Transit Route and Hazard Zones
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1.5 Coast Guard Regulatory Role With Respect to an Approved
Facility

If approved and constructed, the Coast Guard COTP Long Island Sound would continue
to exercise oversight of the safety and security of this proposed facility. The FSRU
would be considered an offshore structure, and, as such, would be regulated as a facility
by the Coast Guard in the same manner as a similar shore side facility.> As a facility,
the FSRU would be required to comply with regulatory and statutory requirements for
facility operations, environmental and operational safety, and security.

The Coast Guard would regulate the FSRU for navigation and waterways safety purposes
under the Ports and Waterways Safety Act (PAWSA), 33 U.S.C 1225, and 33 CFR 156,

3% Although the proposed FSRU has many vessel like characteristics, it has been determined that for
regulatory purposes it is a facility. This basis for this determination is outlined in a decision memo issued
by the U.S. Coast Guard Headquarters Office of Maritime and International Law dated December 20, 2004.

14
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160, 127 and 165. For security purposes the following regulations would apply: PWSA
section 1226; the Marine Transportation Security Act, 46 U.S.C. Chapter 701; and 33

C.F.R. Part 105, Subchapter H.

Under these statutes, the Coast Guard Captain of the Port has the authority to enforce the
necessary safety and security measures as he or she deems appropriate. Through a risk-
based approach the Coast Guard would evaluate compliance with the above regulations
on an annual basis and would conduct other inspections and oversight as required.

15
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2 Waterway Characterization

If approved, the proposed facility would be located in the waters of Long Island Sound. LNG
carrier transits, however, would impact the waters and port areas not only of Long Island Sound
but also the approaches thereto, including Rhode Island Sound, Block Island Sound and Montauk
Channel. Portions of Block Island Sound and Rhode Island Sound are within the COTP
Providence’s Area of Responsibility.™

Along the LNG carrier transit route, vessels would transit in international waters, the territorial
sea,”? in internal® and state waters.*® The location of vessels in these areas determines
applicable laws and regulations. Vessels transiting through Rhode Island Sound, Block Island
Sound and Montauk Channel would pass through the territorial sea of the United States as well
as state waters. When operating in waters east of the COLREGS demarcation line, mariners are
required to comply with the International Regulations for Preventing Collisions at Sea of 1972,
or COLREGS.”

Long Island Sound consists of 1,320 square miles and is surrounded by approximately 600 miles
of coast line. Even though Long Island Sound is over 20 miles wide at its widest point, the
Sound consists entirely of internal waters of the United States: specifically, it consists of New
York or Connecticut State waters. As inland waters, Long Island Sound, inland of the
COLREGS demarcation line at the Race, is governed by the Inland Navigation Rules, and
vessels transiting Long Island Sound are required to comply with those regulations.”® The Sound
has two natural exits: to the east, The Race connects Long Island Sound to Block Island Sound
and the Atlantic; and to the west, through the East River into the Port of New York and New
Jersey.

Long Island Sound is a thoroughfare for commercial vessels enroute and departing from the Port
of New York and New Jersey for ports north and east of the Race, and receives over 2,300 vessel
arrivals annually at ports within the Sound. Traffic patterns within Long Island Sound are
discussed in more detail in Section 2.2.2.

2.1 LNG Carrier Transit Route Summary

Anticipated transit routes for LNG carriers supplying the proposed Broadwater facility are
depicted in Figures 2-1 and 2-2.* To facilitate detailed study in this Report, the anticipated LNG

3 The COTP Providence’s Area of Responsibility is defined in 33 CFR § 3.05-20. For those areas impacted which
are outside of the COTP Long Island Sound Zone, the Captain of the Port, Providence, Rhode Island, was consulted
to ensure a detailed analysis along all portions of the transit route.

>33 CFR § 2.22

3> See U.S. v. Maine, 469 U.S. 504 (1985). Title 33 CFR § 2.24 defines internal waters as waters shoreward of the
territorial sea baseline. These are also defined as inland waters in 33 CFR § 2.26.

*® Waters over which individual states have jurisdiction extend 3 nautical miles from mean low water.

733 CFR § 80.155b.

33 U.S.C. § 2071; See also 33 CFR Subpart E, (Parts 84-90) Annexes and Interpretive Rules to the Inland
Navigation Rules.

* COTP Long Island Sound asked Connecticut and New York licensed marine pilots to provide the anticipated
routes of LNG carrier traffic as they would pilot the vessels to the proposed FSRU location.
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carrier routes to and from the FSRU have been segmented into eight waterways segments as
follows:

*+ Territorial sea entry to Point Judith Pilot Station;

*+ Territorial sea entry to Montauk Point Pilot Station;
«+ Point Judith Pilot Station to The Race;

*+ Montauk Point Pilot Station to The Race;

e+ The Race;

++ Eastern Long Island Sound;

*+ Central Long Island Sound;

*+ Western Long Island Sound.

As described more specifically in Section 3.2, each of these eight areas are examined for several
aspects, including: the anticipated transit route for LNG carriers; waterways attributes along the
route including weather; port characterization within the route segment and density and character
of marine traffic; zones of concern as defined in the Sandia Study; sensitive environmental areas;
and population density. Information general to all areas of the LNG carrier anticipated transit
route is outlined in this section; information applicable to a specific transit segment is contained
in Section 3.2 of this Report.

Figure 2-1 — Anticipated LNG carrier transit route — Block Island Sound, Montauk Channel and
The Race
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Figure 2-2 Anticipated LNG carrier transit route — Long Island Sound

2.2 Port Activity

The entire transit route, including Long Island and Block Island Sounds (LIS and BIS,
respectively), can be categorized as multiple use waterways. LIS and BIS experience significant
and diverse commercial traffic and are heavily used by recreational vessels. Analysis of the
amount, type, and patterns of both commercial and recreational vessel traffic was undertaken to
help forecast potential impacts to waterway usage and traffic flow and to inform the size and
configuration of any safety and security zones that may need to be established around the
facility. Figures 2-3 and 2-4 depict the anticipated LNG carrier transit route and proposed FSRU
location in relation to port areas, as well as other port activity, such as ferry routes.
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2.2.1 Commercial Vessel Traffic

Vessel traffic in Long Island Sound consists of tug and barge combinations, bulk carriers,
general dry cargo, passenger ships, refrigerated tank ships, tank vessels, towing vessels, naval
vessels (including submarines), other government vessels, ferries, commercial fishing vessels,
charter fishing and tour boats, and recreational vessels. Commercial vessels transiting both LIS
and BLS can be destined for ports in Connecticut and Long Island as well as other ports in New
England, New York and New Jersey.

As outlined in Table 2-1, for the years 2003 through 2005, ports within Long Island Sound
experienced an average of 2,300 commercial vessel arrivals per year. For those years, there was
an average of approximately 462 foreign-flagged vessels arrivals annually at port facilities within
Long Island Sound located in both Connecticut and on

the north shore of Long Island. These vessels take one of two routes into Long Island Sound,
either north of Block Island, or through Montauk Channel to the west of Block Island and then
through The Race. Additionally, for the years 2003-2005, there was an average of 1,840 U.S
flagged vessel arrivals annually at ports in Long Island Sound, consisting primarily tug and
barge combinations. These vessels arrive from both the eastern entrances and the western end of
the sound.

Table 2-1: 2003-2005 Long Island Sound vessel arrival data

2003 2004 2005
Vessel Type U.S. |Foreign|U.S. |Foreign|U.S. [Foreign
Barge 1131 28 [1438] 63 [1779] 112
Bulk Carrier 105 116 1
Fishing Vessel 3 5 1 1
General Dry Cargo Ship 39 3 70 10 54
Miscellaneous Vessel 1 3 3 8
Passenger Ship 79 1 97 3 140
Refrigerated Cargo Ship 62 33 56
Recreational 4 2 4 1 44
RO-RO Cargo Ship 1 1 1 2
Tank Ship 200| 228 [225| 184 |225| 166
Towing Vessel 16 30 1 71 2
Other 17 3 12 17 6
Total 1452| 470 [1815| 474 |2254| 443
Year Totals 1922 2289 2697
Source: Coast Guard MISLE (Marine Information for Safety and Law Enforcement) Analysis and Reporting System

(MARS);
Note: Appendix D details the process which was used to derive the arrival information.

In addition to the vessel arrival numbers detailed above, it is estimated that 2,000 to 4,000
additional transits occur each year through Long Island Sound that are not destined for a port in
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Connecticut or on the north shore of Long Island.* Tn addition, United States naval vessels,
including submarines, and other government vessels, including U.S. Coast Guard cutters and
small boats, National Oceanographic and Atmospheric Administration (NOAA) survey vessels,
and the Connecticut state survey vessel also frequently transit Long Island Sound. Commercial
fishing operations are prevalent along the extent of the transit route and include trawlers,
lobstermen and shell fishermen. Shellfishermen generally operate close to shore;*' lobstermen
and trawlers may operate throughout Long Island and Block Island Sounds. Commercial fishing
vessels homeported along the transit route also transit these areas to fish offshore in the waters of
the Atlantic Ocean.

Numerous commercial ferry routes either cross or operate along the anticipated LNG carrier
transit route. These include two commercial ferry operations that operate between Connecticut
and Long Island. In eastern Long Island Sound, Cross Sound Ferry Services provides year round
passenger and vehicle service between New London and Orient Point. This ferry service
operates traditional vehicle and passenger ferries, as well as a high speed passenger-only ferry
along this route, averaging approximately 50 crossings per day throughout the year.** This
service offers peak season schedule of 58 transits per day. These ferries have a capacity between
150 and 1,000 passengers, and 22 and 110 vehicles per ferry. As outlined in Table 2-2, for the
years 2003-2005, this ferry service carried an average of 506,667 vehicles and 1,333,333
passengers per year. In western Long Island Sound, the Bridgeport-Port Jefferson Steamship
Company operates passenger and vehicle service between Bridgeport, Connecticut and Port
Jefferson, New York. This ferry makes a minimum of 22 crossings per day and a maximum of
32 crossings per day throughout the year. As outlined in Table 2-2, this ferry route averages
1,200,000 passengers per year, and 500,000 vehicles carried per year.

The importance of cross-Long Island Sound ferry routes for regional transportation was evident
on September 11, 2001, when these ferry routes functioned as key transportation links for Long
Island due to the attacks on the World Trade Center. On that day, Cross Sound Ferry carried
3,140 passengers and 1,423 vehicles, and operated until 1 a.m. on September 12, 2001 to assist
vehicles and passengers transiting these routes. This was a significant increase in average daily
passenger and vehicle counts. In addition, ,the Bridgeport-Port Jefferson Ferry carried
approximately 3,300 passengers and 1,941 vehicles on September 11, 2001, compared to 900
vehicles on September 10, 2001

In addition to the cross-Long Island Sound routes, there are also several ferries from
Connecticut, Long Island and Rhode Island that provide passenger only or passenger and vehicle
service to Block Island. A summary of ferry operations impacting the length of the anticipated
transit route is provided in Table 2-2. Ferry operations impacting each of the transit segments
are discussed as relevant in Section 3.2.

0 See Section 2.2.2.2.1. The volume of through-traffic in Long Island Sound is not well documented; this estimate
based on information provided by vessel operators suggests there may be 2000-4000 through-transits per year. An
initial analysis using AIS data from 2005 indicated that there were 1,607 through-transits of Long Island Sound; this
number only includes AIS-equipped vessels. Based on the methodology used, this number is considered to be
conservative.

‘I The Connecticut Department of Agriculture, Bureau of Aquaculture, generally leases shellfish beds in waters up
to 45 feet deep; some shellfish beds in Connecticut extend to water depths of up to 50 feet. Personal communication
with David Carey, Director, Bureau of Aquaculture, May 24, 2006.

2 Cross Sound Ferry Letter to Entrix dated November 14, 2005.

22

BW009744




U.S. COAST GUARD CAPTAIN OF THE PORT LONG ISLAND SOUND WATERWAYS SUITABILITY REPORT
FOR THE PROPOSED BROADWATER LIQUEFIED NATURAL GAS FACILITY

Several vessels operate along the length of the transit route that carry passengers for hire. These
range from small passenger vessels acting as day charters for fishing, area tours or dinner
cruises, to cruise ships. In addition, numerous military and government vessels utilize Long
Island Sound and the approaches thereto.

Increased commercial vessel use of Long Island Sound is expected based on port growth,
proposals to ship containers via barge from the Port of New York to Connecticut and other New
England ports to alleviate traffic on I-95, and ongoing consideration of additional ferry routes on
Long Island Sound, including proposed high speed ferry service to and from New York City.
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2.2.1.1 Commercial Vessel Size and Tonnage

Generally, foreign flagged commercial vessels calling at Long Island Sound ports range in length

from 500 to 902 feet. Deep draft vessels transiting the Sound that exceed 800 feet in length are
generally those carrying liquid petroleum products or coal. Barge lengths range between 200
and 500 feet for typical tug and barge combinations transporting petroleum products on Long
Island Sound. Table 2-3 depicts a breakdown of vessel lengths for 2003-2005 vessel arrivals for
Long Island Sound. Tables 2-4 and 2-5 provide a more detailed description of vessels greater
than 700 feet in length.

Table 2-3: 2003-2005 Long Island Sound Commercial Vessel Arrivals sorted by length

Vessel Length Number of Vessels Number Vessels
(feet) Foreign us
<100 32 178

100-200 189 473
200-300 20 2365
300-400 109 1479
400-500 154 1032
500-600 345 15
600-700 316 25
700-800 197 29
800-900 79 0
900< 2 0

No length listed: 23 17

Total 1466 5613

Source: Coast Guard MISLE (Marine Information for
Safety and Law Enforcement) Analysis and Reporting System (MARS).

Note: The process for determining vessel arrival data is outlined in Appendix D.
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Table 2-4: 2003-2005 Long Island Sound Barge Arrivals sorted by Length

Barge Length (feet) Number
<100 5
100-200 22
200-300 119
300-400 126
400-500 71
500-600 2
600-700 8
700-800 2
800-900 0
900< 0
Total 355

Source: Coast Guard MISLE (Marine Information for
Safety and Law Enforcement) Analysis and Reporting System (MARS).
Note: The process for determining vessel arrival data is outlined in Appendix D.

Table 2-5: 2003-2005 Long Island Sound Vessel Arrivals, length greater than 700-feet,
sorted by type

Ship Type us Foreign

Barge 1 0

Bulk Carrier 0 64
General Dry Cargo Ship 0 2
Passenger Ship 0 3
Ro-Ro Cargo Ship 2 0

Tank Ship 25 209

Total 28 278

Source: Coast Guard MISLE (Marine Information for

Safety and Law Enforcement) Analysis and Reporting System (MARS). The
process for determining vessel arrival data is outlined in Appendix D.

Note: RO —RO stands for Roll on-Roll off cargo ship.

In addition, numerous larger vessels operate routinely on Long Island Sound. This includes the
two major ferry companies providing vessel and passenger service between Connecticut and
Long Island. Of the eight vessels in the Cross Sound Ferry Services fleet, five have overall
lengths greater than 240 feet, with the largest vessel, the CAPE HENLOPEN, measuring 327
feet” and 1,505 Long Tons (lightship displacement)**. The three vessels in the Bridgeport Port

* The five vessels in Cross Sound Ferry’s fleet are: the JOHN H., with a length of 240 feet; the SUSAN ANNE,
with a length of 250 feet; the NEW LONDON, with a length of 260 feet; the MARY ELLEN, with a length of 260
feet; and the CAPE HENLOPEN, with a length of 327 feet.

4 One long ton is 2,000 pounds. Lightship displacement is defined as the displacement of a ship when fully
equipped and ready to proceed to sea, but with no crew, passengers, stores, fuel, water, or cargo on board. Lightship
displacement is typically measured in tons.
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Jefferson Steamboat Company fleet measure between 261 and 294 feet for overall length, with
the largest vessel, the GRAND REPUBLIC measuring 294 feet with a displacement tonnage of
1,416.7 Long Tons (lightship displacement).®’

2.2.2 Traffic Flow in Long Island Sound and approaches

There are no formally designated traffic separation schemes or traffic lanes in Long Island Sound
or Block Island Sound.* Long Island Sound, Block Island Sound, Rhode Island Sound and
Montauk Channel are not established as Vessel Traffic Service areas.’

From Buzzards Bay to The Race, a Recommended Vessel Route was added to NOAA charts for
this area in April 2004.** This Recommended Vessel Route, while not a formally designated
International Maritime Organization routing measure, identifies the preferred transit areas for
deep draft vessels, including tug and barge combinations transiting between Buzzards Bay or
Narragansett Bay and Long Island Sound. Additionally, commercial fishermen including
lobstermen and trawlers frequent this area from ports in southeastern Connecticut and Rhode
Island. The majority of commercial traffic transiting this area, not destined to or departing from
Block Island or Newport, generally follow the Recommended Vessel Route.

Within Long Island Sound, standard traffic patterns for commercial vessels have developed,
based in large part upon natural features and obstructions, marked by navigational aids, and
mariner experience. Obstructions such as rock shoal areas are marked with navigational aids
maintained by the Coast Guard. Overall, traffic flow in Long Island Sound runs in an east-west
direction down the central portion of Long Island Sound. North-south traffic patterns exist from
the general routes to the major ports, as well as cross-Sound traffic servicing the offshore
platforms in Riverhead and Northport, New York. Outside of Long Island Sound, running up to
and through The Race, there is a Recommended Vessel Route for deep draft vessels and tug-
barge combinations. Weather can also factor into the decision of a vessel master t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>