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RESOURCE REPORT GENERAL PROJECT DESCRIPTION

MINIMUM FILING REQUIREMENT LOCATION IN ENVIRONMENTAL REPORT

PROVIDE DETAILED DESCRIPTION AND LOCATION SECTION 11 FIGURE 11

MAP OF THE PROJECT FACILITIES 38012

DESCRIBE ANY NONJURISDICTIONAL FACILITIES THAT NA
WOULD BE BUILT IN ASSOCIATION WITH THE PROJECT

38012

PROVIDE CURRENT ORIGINAL US GEOLOGICAL SECTION 133 FIGURES 19 PART AND PART

SURVEY USGS 75MINUTESERIES TOPOGRAPHIC

MAPS WITH MILEPOSTS SHOWING THE PROJECT

FACILITIES 38012

PROVIDE AERIAL IMAGES OR PHOTOGRAPHS OR SECTION 133 FIGURES 19 PART AND PART

ALIGNMENT SHEETS BASED ON THESE SOURCES WITH

MILEPOSTS SHOWING THE PROJECT FACILITIES

38012

PROVIDE PLOTSITE PLANS OF COMPRESSOR STATIONS NA
SHOWING THE LOCATION OF THE NEAREST NOISE

SENSITIVE AREAS NSA WITHIN MILE 38012

DESCRIBE CONSTRUCTION AND RESTORATION METHODS SECTION 15

38012

IDENTIFY THE PERMITS REQUIRED FOR CONSTRUCTION SECTION 19

ACROSS SURFACE WATERS 38012

PROVIDE THE NAMES AND ADDRESSES OF ALL NA
AFFECTED LANDOWNERS AND CERTIFY THAT ALL

AFFECTED LANDOWNERS WILL BE NOTIFIED AS

REQUIRED IN 1576D 38012A4 AND

C1
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ENVIRONMENTAL INFORMATION REQUEST

JULY 12 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

SECTION 12 PROVIDES INFORMATION ON THE SUPPLY SECTIONS 1221 AND 1222
AND DEMAND FOR NATURAL GAS AT THE NATIONAL AND

REGIONAL THE STATES OF NEW YORK AND

CONNECTICUT LEVELS PROVIDE CURRENT AND MORE

DETAILED INFORMATION ON THE SPECIFIC SUPPLY

AND DEMAND FOR NATURAL GAS IN THE TARGET

MARKET AREAS FOR THE BROADWATER PROJ ECT

INDICATE THE AVERAGE DAILY VOLUME OF GAS THAT SECTION 1225
WOULD BE TRANSPORTED TO THE SOUTH FROM THE

PROJECT IE TO LONG ISLAND AND AREAS SOUTH OF

LONG ISLAND SERVED BY IGTS AND THE VOLUME

OF GAS THAT WOULD BE TRANSPORTED TO THE NORTH

FROM THE PROJECT IE TO CONNECTICUT AND OTHER

AREAS NORTH OF LONG ISLAND SOUND SERVED BY

IGTS
PROVIDE THE NUMBER OF WORKERS ANTICIPATED FOR SECTIONS 1522 AND 15311

EACH MAJOR CONSTRUCTION ACTIVITY INCLUDING THE

PEAK WORKFORCE AND THE DURATION OF THE PEAK

WORKFORCE

DESCRIBE ANY ONSHORE FACILITIES THAT WOULD BE SECTIONS 154 AND 164

REQUIRED FOR CONSTRUCTION AND OPERATION OF THE

PROPOSED PROJECT IDENTIFY THE LAND

REQUIREMENTS FOR ANY SUCH FACILITIES

FLOATING STORAGE AND REGASJFICATION UNIT FSRU
SECTION 11 STATES THE DECK OF THE FSRU WOULD SECTION 11

BE APPROXIMATELY 80 FEET ABOVE THE WATER LINE

CLARIFY WHETHER THIS VALUE REPRESENTS THE

MAXIMAL EXPOSURE UNDER THE RANGE OF

OPERATING CONDITIONS

PROVIDE ADDITIONAL INFORMATION ON THE DESIGN SECTION 132

AND BASIC COMPONENTS OF THE FSRU INCLUDING

AT LEAST THE FOLLOWING

HULL DESIGN SINGLE OR DOUBLE

NUMBER AND SIZE OF INDIVIDUAL STORAGE

TANKS

COMPOSITION OF THE PRIMARY BARRIER

INSULATION AND SECONDARY BARRIER

IDENTIFY THE MAJ OR EQUIPMENT AND STRUCTURES

THAT WOULD BE ON THE DECK AND PROVIDE THE

DIMENSIONS INCLUDING THE HEIGHT THAT THESE

ITEMS WOULD EXTEND ABOVE THE DECK
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ENVIRONMENTAL INFORMATION REQUEST

JULY 12 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

INDICATE HOW MANY SHELL AND TUBE VAPORIZER SECTION 1323

STY UNITS WOULD BE PRESENT ON THE FSRU

AND PROVIDE INFORMATION ON THE DESIGN AND

OPERATION OF THESE UNITS INCLUDING THE MEDIUM

USED TO HEAT THE LNG THE POWER SOURCE FOR

HEATING THE MEDIUM AND THE DISCHARGES AND

EMISSIONS ASSOCIATED WITH USE OF THIS

TECHNOLOGY

INDICATE WHETHER OR NOT FLARE STACK WOULD BE SECTION 1323
INSTALLED AND IF SO THE HEIGHT OF THE STACK AND

INFORMATION ON THE ANTICIPATED FLARING

REQUIREMENTS

MOORING TOWER

REVISE FIGURE 12 TO ACCURATELY DEPICT SECTION 13 FIGURE 17

CONNECTION BETWEEN THE PIPELINE AND THE

TRANSFER LINES ATTACHED TO THE MOORING TOWER

10 PROVIDE ADDITIONAL INFORMATION ON THE MOORING

TOWER MOORING HEAD AND YOKE INCLUDING AT

LEAST THE FOLLOWING SECTION 1324
DIAMETER OF THE LEGS

DISTANCE BETWEEN THE LEGS

METHOD USED TO ATTACH THE LEGS TO THE PILES

DIMENSIONS OF THE PORTION OF THE TOWER

ABOVE SEA LEVEL AND THE HEIGHT ABOVE SEA

LEVEL

INFORMATION ON THE COUNTERWEIGHT THAT

WOULD BE INCLUDED WITH THE STRUCTURE

MAINTENANCE PROCEDURES THAT WOULD BE SECTION 162
USED ON THE TOWER BOTH ABOVE AND UNDER

THE WATER

11 INDICATE WHETHER THE ENTIRE TOWER AND YOKE SECTION 152

MOORING SYSTEM WOULD BE INSTALLED IN PLACE OR

IF PORTIONS WOULD BE CONSTRUCTED ELSEWHERE

TOWED TO THE SITE AND INSTALLED IF PORTIONS

WOULD BE CONSTRUCTED ELSEWHERE IDENTIFY THE

PLANNED LOCATION OF PREASSEMBLY AND THE

ASSOCIATED LAND REQUIREMENTS

12 PROVIDE INFORMATION ON THE LNG TRANSFER SECTION 1324

SYSTEM THAT WOULD BE USED INCLUDING THE

DIAMETER LENGTH AND COMPOSITION OF THE LNG
TRANSFER LINES STATE THE WALL THICKNESS AND SECTION 1333

COMPOSITION OF THE SENDOUT PIPELINE
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ENVIRONMENTAL INFORMATION REQUEST

JULY 12 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

13 DESCRIBE THE CONSTRUCTION METHODS THAT WOULD SECTION 152

BE USED TO DRIVE THE PILES AND INSTALL THE

MOORING TOWER AND THE YOKE MOORING SYSTEM

IDENTIFY THE TYPES OF VESSELS EG BARGES AND

SUPPORT VESSELS THAT WOULD BE USED AND HOW

STATIONKEEPING WOULD BE ACCOMPLISHED EG
ANCHORING OR DYNAMICALLY POSITIONED THE

TIMING SEQUENCING AND DURATION OF PILE

DRIVING AND CONSTRUCTION ACTIVITIES EG START

AND END DATES AND DAILY CONSTRUCTION HOURS

THE NUMBER OF WORKERS REQUIRED AND THE SEA

FLOOR FOOTPRINT NEEDED FOR CONSTRUCTION AND

OPERATION

PIPELINE

14 CLARIFY WHETHER OR NOT MAINLINE BLOCK VALVES SECTION 1336
WOULD BE CONSTRUCTED IN ASSOCIATION WITH THE

PROJECT IF THEY WOULD BE INCLUDED IN THE

PROJECT IDENTIFY THE LOCATIONS OF THE VALVES AND

DESCRIBE HOW THEY WOULD BE CONTROLLED AND

MONITORED

15 PROVIDE AN ILLUSTRATION OF ANDOR ADDITIONAL SECTION 1336 FIGURE 112

INFORMATION ON THE SPLIT TEE MECHANICAL

CONNECTION THAT WOULD BE USED TO CONNECT TO

THE PROJECTS SUBSEA CONNECTING PIPELINE TO THE

EXISTING IGTS PIPELINE INCLUDING PORTIONS OF

THE CONNECTION IF ANY THAT WOULD EXTEND

ABOVE THE SEAFLOOR DESCRIBE THE CONSTRUCTION SECTION 1535

TECHNIQUE THAT WOULD BE USED TO INSTALL THE HOT

TAP CONNECTION TO THE IGTS PIPELINE
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ENVIRONMENTAL INFORMATION REQUEST

JULY 12 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

16 PROVIDE ADDITIONAL INFORMATION ON PIPELINE

INSTALLATION INCLUDING AT LEAST THE FOLLOWING

SPECIFIC PROCEDURES CONSTRUCTION METHODS SECTION 1533
AND THE TOTAL CONSTRUCTION FOOTPRINT

ASSOCIATED WITH TRENCHING AND INSTALLATION

OF THE PIPELINE

IDENTIFY THE TYPES OF VESSELS EG LAY SECTIONS 1532 AND 1539

BARGES AND SUPPORT VESSELS THAT WOULD BE

USED AND HOW STATIONKEEPING WOULD BE

ACCOMPLISHED EG ANCHORING OR

DYNAMICALLY POSITIONED

IDENTIFY THE TIMING AND DURATION OF PIPELINE SECTION 15310

CONSTRUCTION ACTIVITIES

LIST THE WIDTH LENGTH AND AREA OF THE SPOIL SECTIONS 1533 AND 1537

PILES THAT WOULD BE LOCATED ADJACENT TO THE

PIPELINE TRENCH IF THE PILES WOULD BE USED

TO BACKFILL THE TRENCH INDICATE THE LENGTH OF

TIME BETWEEN TRENCHING AND BACKFILLING AND

THE MEASURES THAT WOULD BE USED TO ENSURE

THE STABILITY OF THE SPOIL PILES

IF CONVENTIONAL ANCHORED LAY BARGE WOULD BE SECTION 15331
USED TO ACCOMPLISH PIPELINE INSTALLATION

PROVIDE ADDITIONAL INFORMATION ON ANTICIPATED

ANCHOR SPREADS EG EXTENT WITHIN OR BEYOND

THE CONSTRUCTION RIGHTOFWAY ANCHOR

MOVEMENT PROCEDURES NUMBER OF ANCHOR

MOVEMENTS AND ANTICIPATED BENTHIC EFFECTS

EG AREA AFFECTED BY EACH ANCHOR MOVEMENT
ALSO IDENTIFY ANY MONITORING PROCEDURES THAT SECTION 1532
WOULD BE IMPLEMENTED TO ENSURE PROPER

ANCHOR PLACEMENT AND TO DETECT ANY

UNANTICIPATED ANCHOR MOVEMENT
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BW000641



ENVIRONMENTAL INFORMATION REQUEST

JULY 12 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

17 FOR HYDROSTATIC TESTING PROVIDE AT LEAST THE SECTION 1538

FOLLOWING INFORMATION

ANTICIPATED VOLUMES INTAKE AND DISCHARGE

LOCATIONS AND DISPOSITION OF ALL HYDROSTATIC

TEST WATER

METHOD USED TO FILTER SEAWATER PRIOR TO

TRANSFER INTO THE PIPELINE

METHOD USED TO REMOVE CONSTRUCTION DEBRIS

AHEAD OF CLEANING PIGS

WATER QUALITY TESTING PROCEDURES USED PRIOR

TO DISCHARGE OF THE HYDROSTATIC TEST WATER

IF BIOCIDE IS USED SPECIFICS ON ITS TOXICITY

TOWARDS RESIDENT AQUATIC BIOTA TREATMENT

PROCEDURES AND DISCHARGEDISPOSAL ALTERNATIVES

TO BE CONSIDERED

OPERATION

18 CLARIFY HOW BOIL OFF GAS NOT ROUTED TO THE LNG SECTION 1323
CARRIERS WOULD BE HANDLED ALSO CLARIFY

WHETHER THE BOIL OFF GAS COMPRESSORS

MENTIONED IN SECTION 13132 ARE THE SAME AS

THE RECONDENSERS WHICH ARE ALSO MENTIONED IN

THAT SECTION

19 SECTION 13133 STATES THAT LNG FROM THE SECTION 1323
TANKS PASSES THROUGH RECONDENSER CLARIFY

WHETHER OR NOT CONDENSED BOIL OFF GAS WOULD

BE INTRODUCED INTO THE LNG STREAM

20 DESCRIBE THE SUPER HEATER AND PROCESS SECTIONS 1323 13253
HEATERS MENTIONED IN SECTION 13133 AND 13282
INCLUDING THE SOURCES OF POWER TYPE OF FUEL

FUEL STORAGE CAPACITIES AND CONTAINMENT

STRUCTURES HEATING EQUIPMENT AND BASIC

INFORMATION ON EMISSION CONTROL TECHNOLOGY TO

BE USED INCLUDING IF APPROPRIATE INFORMATION

ON DELIVERY AND STORAGE OF AMMONIA

COMPOUNDS THAT MAY BE USED FOR EMISSION

CONTROL IF SCR TECHNOLOGY IS USED
21 INDICATE THE VOLUME OF FUELS EG DIESEL OR SECTION 13254

FUEL OIL AND LUBRICANTS TO BE STORED ONBOARD

INDICATE WHERE THESE MATERIALS WOULD BE

STORED AND DESCRIBE THE PROPOSED CONTAINMENT

FACILITIES AND SPILL HANDLING PROCEDURES
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ENVIRONMENTAL INFORMATION REQUEST

JULY 12 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

22 REGARDING LNG DELIVERY AND TRANSFER PROVIDE SECTION 161

INFORMATION ON THE ANTICIPATED TRANSIT DURATION

AND TIMING TRANSIT ROUTES THROUGH FEDERAL AND

STATE WATERS AND BERTHING AND OFFLOADING

TIMES OF THE LNG CARRIERS

23 PROVIDE ADDITIONAL INFORMATION ON THE BALLAST SECTION 13281
WATER INTAKE AND DISCHARGE SYSTEM OF THE

FSRU AND THE LNG CARRIERS INCLUDING

INFORMATION ON THE DESIGN OF SCREENS TO BE

INSTALLED AT THE INTAKE FACILITIES THE DEPTHS OF

THE INTAKE FACILITIES AND THE ANTICIPATED FLOW

RATE AND VOLUMES AT EACH INTAKE FACILITY

PROVIDE SIMILAR INFORMATION FOR THE COOLING

WATER INTAKES FOR THE FSRU IF ANY AND THE

LNG CARRIERS IN ADDITION ASSESS THE SEE RESOURCE REPORT 10 ALTERNATIVES

FEASIBILITY OF PROVIDING BALLAST SYSTEM THAT

WOULD ALLOW TRANSFER OF BALLAST WATER BETWEEN

THE FSRU AND THE LNG CARRIERS DURING LNG
TRANSFER OPERATIONS TO MINIMIZE TOTAL BALLAST

WATER INTAKE

24 IN SECTION 1316 ITIS NOT CLEAR WHY BALLAST SECTION 13281
FLOW RATES OF THE FSRU ARE BASED ON THE

LOADING RATES OF AN LNG CARRIER PROVIDE

BALLAST WATER INTAKE FLOW RATES OF THE LNG
CARRIERS DURING OFFLOADING AND THE BALLAST

WATER INTAKE FLOW RATES OF THE FSRU DURING

VAPORIZATION AND DISCHARGE OF NATURAL GAS FROM

THE FSRU
25 FOR THE SEAWATER SYSTEM DESCRIBED IN SECTION SEE RESOURCE REPORT WATER USE AND

13171 PROVIDE LIST OF ALL EFFLUENTS AND QUALITY

WASTES FROM THE DESALINATION UNIT DESCRIBE

WHAT OVERSIDE SPRAYS WOULD BE USED FOR HULL

PROTECTION DURING CARGO TRANSFER OPERATIONS

INDICATE THE TOTAL VOLUME OF SEAWATER INTAKE

EXPECTED TO BE ASSOCIATED WITH THE SEAWATER

SYSTEM AND DESCRIBE THE DEPTH AND DESIGN OF

THE INTAKE FACILITIES INCLUDING THE INTAKE

SCREEN DESIGN FOR THE SEAWATER SYSTEM IF IT IS

SEPARATE FROM THE BALLAST WATER SYSTEM

VIII PUBLIC
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ENVIRONMENTAL INFORMATION REQUEST

JULY 12 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

26 IN SECTION 13171 STATE WHICH REGULATORY SEE RESOURCE REPORT WATER USE AND

REQUIREMENTS APPLY TO THE TEMPERATURE AND QUALITY

CONSTITUENTS OF SEAWATER DISCHARGES FROM THE

PROJ ECT

27 IN SECTION 13172 PROVIDE THE MAXIMUM SECTION 13282
FLOW RATES AND DISCHARGE LOCATIONS FOR EITHER

THE SELECTED WASTEWATER TREATMENT SYSTEM OR IF

THE SYSTEM HAS NOT BEEN SELECTED FOR EACH OF

THE TREATMENT OPTIONS BEING CONSIDERED

28 DESCRIBE THE STORAGE AND HANDLING PROCEDURES SECTION 13282
THAT WOULD BE USED FOR THE ODORANT USED FOR THE

NATURAL GAS

29 IN SECTION 13192 PROVIDE INFORMATION ON SEE RESOURCE REPORT 11 SAFETY AND

OPERATION OF THE COMMAND AND CONTROL RELIABILITY

SYSTEMS INCLUDING AT LEAST THE LEAK DETECTION

AND SPILL DETECTION SYSTEMS VESSEL CONTROLS

VISUAL OBSERVATION OF THE SAFETY ZONE AND

REPORTING REQUIREMENTS COMMUNICATIONS WITH

THE SUPPORT VESSELS AND COMMUNICATIONS WITH

THE LNG CARRIERS

30 PROVIDE ADDITIONAL INFORMATION ON THE PIG SECTION 1538

LAUNCHING AND RECEIVING TRAPS AND THE

ASSOCIATED CONTAINMENT FACILITIES INCLUDING

DESCRIPTION OF HOW THE SUB SEA RECEIVING TRAP

WOULD BE OPERATED ALSO CLARIFY HOW PIG SECTION 163

RETRIEVAL WOULD BE ACCOMPLISHED DURING

OPERATION SINCE ONLY TEMPORARY TRAP WOULD

BE INSTALLED NEAR THE IGTS INTERCONNECT

IX PUBLIC
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ENVIRONMENTAL INFORMATION REQUEST
DECEMBER 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

PROVIDE THE NEW YORK CONNECTICUT STATE LINE FIGURES REVISED

ON FIGURE 11 AND LABEL ALL OF THE KEY

EQUIPMENT DEPICTED ON FIGURE 12
PROVIDE THE FOLLOWING INFORMATION FOR THE

FLOATING STORAGE AND REGASIFICATION UNIT

FSRU AND THE MOORING TOWER AND YOKE

MOORING STRUCTURE YIVIS
THE LIKELY LOCATION OF THE SHIPYARD WHERE SECTION 1321
THE FSRU WOULD BE CONSTRUCTED OR IF

SINGLE LOCATION CANNOT BE IDENTIFIED AT THIS

TIME LIST THE OPTIONS THAT WOULD BE

CONSIDERED

THE LIKELY LOCATION OF THE SHIPYARD OR OTHER SECTION 1321

FACILITY WHERE THE MOORING TOWER AND YMS
WOULD BE CONSTRUCTED OR IF SINGLE

LOCATION CANNOT BE IDENTIFIED AT THIS TIME

LIST THE OPTIONS THAT WOULD BE CONSIDERED

JULY 12 REQUEST NO 11
IF SHIPYARD OR SHIPYARDS IN THE US SECTION 1321
WOULD BE USED FOR THE PROJECT INDICATE

WHETHER OR NOT MAJ OR CHANGES TO THE

STRUCTURE AND OPERATION OF THE SHIPYARDS

WOULD BE REQUIRED TO CONSTRUCT THE FSRU

OR MOORING SYSTEM AND

THE PROCEDURES USED TO GROUT THE MOORING SECTION 1522
TOWER TO THE PILES AND THE COMPOSITION OF

THE GROUT INCLUDING TOXICITY INFORMATION

JULY 12 REQUEST NO 10
PROVIDE THE FOLLOWING INFORMATION ON THE

ONSHORE FACILITIES AND OPERATIONS JULY 12

REQUEST NO
THE LOCATION AND SIZE OF EACH PIPEYARD SECTION 154 FOR TEMPORARY FACILITIES

CONCRETE COATING FACILITY WAREHOUSE AND ONSHORE FACILITIES RESOURCE REPORT

OFFICE SUPPORT FACILITY THAT WOULD BE USED

FOR THE PROJECT IF SPECIFIC LOCATIONS CANNOT

BE IDENTIFIED AT THIS TIME LIST THE OPTIONS

THAT WOULD BE CONSIDERED AND

DESCRIPTIONS OF THE ACTIVITIES THAT WOULD BE SECTION 154 AND 163

CONDUCTED AT ONSHORE FACILITIES DURING ONSHORE FACILITIES RESOURCE REPORT

CONSTRUCTION AND OPERATION OF THE PROJ ECT

PUBLIC
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ENVIRONMENTAL INFORMATION REQUEST

DECEMBER 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

PROVIDE THE FOLLOWING INFORMATION REGARDING

THE PURPOSEBUILT TUGS

THE NUMBER OF TUGS THAT WOULD HAVE TO BE SECTION 161
BUILT TO MEET THE NEEDS OF THE PROJ ECT

THE LIKELY LOCATION OF THE SHIPYARD WHERE SECTION 161

THE TUGS WOULD BE CONSTRUCTED OR IF

SINGLE LOCATION CANNOT BE IDENTIFIED AT THIS

TIME PROVIDE LIST OF OPTIONS

IF SHIPYARD OR SHIPYARDS IN THE US SECTION 161
WOULD BE USED FOR THE TUGS INDICATE

WHETHER OR NOT MAJ OR CHANGES TO THE

STRUCTURE AND OPERATION OF THE SHIPYARDS

WOULD BE REQUIRED TO CONSTRUCT THE TUGS

AND

THE PORT WHERE PERMANENT MOORING WOULD SECTION 161

BE PROVIDED OR IF SINGLE LOCATION CANNOT

BE IDENTIFIED AT THIS TIME PROVIDE LIST OF

OPTIONS

PROVIDE THE FOLLOWING INFORMATION REGARDING

THE LNG CARRIERS THAT BROADWATER ANTICIPATES

USING TO PROVIDE THE LNG
THE VOLUME AND MAXIMUM FLOW VELOCITY OF SECTION 13212

BALLAST WATER INTAKE AND THE MESH SIZE OF

THE INTAKE SCREENS AND

THE VOLUME MAXIMUM FLOW RATE AND SECTION 163

CHEMICAL CONSTITUENTS OF THE LNG CARRIERS

WATER CURTAIN USED DURING UNLOADING

SECTION 1324 STATES THAT THE MOORING SYSTEM SECTION 1324
WOULD BE DESIGNED TO WITHSTAND EXTREME

STORMS STATE WHAT THE DESIGNLEVEL STORM IS

FOR THIS FACILITY JULY 12 REQUEST NO

CLARIFY WHAT IS MEANT BY INHIBITED FRESH SECTION 1324
WATER IN THE LAST PARAGRAPH ON PAGE 125
PROVIDE THE FOLLOWING INFORMATION ON WATER

DISCHARGE SYSTEMS

DESCRIPTIONS OF THE WATER TREATMENT PLANT SECTION 13282
OPTIONS BEING CONSIDERED FOR USE ON THE

FSRU JULY 12 REQUEST NO 27
THE AMOUNT FLOW RATE AND DISCHARGE SECTION 13282
LOCATIONS FOR TREATED WASTEWATER IF

TREATMENT SYSTEM WOULD BE USED JULY 12

REQUEST NO 27 AND

XI PUBLIC
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ENVIRONMENTAL INFORMATION REQUEST

DECEMBER 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

BEST MANAGEMENT PRACTICES AND OTHER SECTION 1329

MEASURES FOR ENSURING THAT DISCHARGED

STORMWATER MEETS STATE STANDARDS FOR

CONSTITUENTS AND TEMPERATURE

IDENTIFY THE LOCATIONS WHERE SPILLED LNG SECTION 132112
WOULD BE DIRECTED OVERBOARD AND DESCRIBE HOW

THE SPILL DISCHARGE SYSTEM HAS BEEN DESIGNED

TO AVOID CRYOGENIC DAMAGE TO THE HULL AND

OTHER STRUCTURES OF THE FSRU THE LNG
CARRIERS AND SUPPORT VESSELS

10 HOW WOULD THE MAINLINE BLOCK VALVES BE SECTION 1336
CONTROLLED AND MONITORED JULY 12 REQUEST

NO 14
11 SECTION 1338 INDICATES THAT PROTECTIVE SECTION 1338

STRUCTURES MAY BE PLACED OVER THE

INTERCONNECTION SITES OF THE PROPOSED PIPELINE

WITH THE FSRU AND WITH THE IGTS PIPELINE

DESCRIBE THESE STRUCTURES AND HOW THEY WILL BE

PLACED INCLUDING INFORMATION SUCH AS SIZE

COMPOSITION AND HOW DEEPLY THE STRUCTURES

WOULD BE BURIED JULY 12 REQUEST NO 15
12 SECTION 1339 STATES THAT BROADWATER WILL SECTION 1339

MANAGE SENDOUT GAS PROPERTIES DESCRIBE

THE PROCEDURES AND EQUIPMENT THAT WILL BE

USED TO ACCOMPLISH THIS

13 SECTION 151 STATES THAT THE FSRU WOULD SECTION 13281

EXCHANGE BALLAST PRIOR TO ENTERING LONG ISLAND

SOUND STATE APPROXIMATELY WHERE THIS WOULD

BE ACCOMPLISHED DISTANCE FROM US WATERS

HOW MANY EXCHANGES OF BALLAST WATER WOULD

BE MADE AND WHAT SPECIFIC REQUIREMENTS

WOULD BE FOLLOWED

14 SECTION 1522 PROVIDES INFORMATION ON THE SECTION 1522
CONSTRUCTION WORKFORCE FOR INSTALLATION OF THE

MOORING TOWER STATE HOW MANY OF THE

WORKFORCE WOULD BE HOUSED ON OFFSHORE

VESSELS FOR THE DURATION OF INSTALLATION OR HOW

MANY WOULD REQUIRE ONSHORE LIVING

ACCOMMODATIONS

XII PUBLIC
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ENVIRONMENTAL INFORMATION REQUEST

DECEMBER 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

15 OTHER RESOURCE REPORTS HAVE INDICATED THAT SECTION 1522
MUD MAT WOULD BE IN PLACE BENEATH THE

MOORING TOWER DURING INSTALLATION THERE IS NO

REFERENCE TO MUD MAT IN SECTION 1522 IF

MUD MAT IS TO BE INCLUDED IN THE INSTALLATION

PROCEDURES PROVIDE INFORMATION ON ITS SIZE

COMPOSITION AND USE

16 PROVIDE DRAFT OF THE ANCHORING PLAN AND STATE SECTION 1532
THE MAXIMUM DISTANCE FROM THE CENTERLINE OF

THE PIPELINE TO ANCHOR LOCATIONS DURING

CONSTRUCTION JULY 12 REQUEST NO 16
17 SPECIFY THE REGULATORY BASIS FOR THE FOLLOWING

300FOOTWIDE PIPELINE CONSTRUCTION SECTION 141

CORRIDOR AND IDENTIFY HOW IT RELATES TO THE

CENTRAL CONSTRUCTION CORRIDOR THAT IS

REFERRED TO IN OTHER RESOURCE REPORTS AND

50FOOTWIDE PERMANENT ROW SECTION 141

18 PROVIDE DETAILED DESCRIPTION OF THE SECTION 1537

SPECIALIZED TRENCHING ACTIVITIES AT THE FSRU
AND THE IGTS INTERCONNECTION INCLUDING

SPECIFIC EXCAVATION METHODS GEOGRAPHIC

EXTENT BY MILEPOST SPOIL HANDLING BACKFILLING

INCLUDING DESCRIPTION OF MECHANICALLY

BACKFILLING THE MILES OF TRENCH ADJACENT TO

THE MOORING TOWER AND MEASURES TO AVOID

AND MINIMIZE POTENTIAL IMPACTS DURING

CONSTRUCTION ALSO PROVIDE AN ESTIMATE OF THE

TIME BETWEEN TRENCHING AND COMPLETION OF

NATURAL BACKFILLING OF THE TRENCH JULY 12

REQUEST NO 16
19 SECTION 163 STATES THAT POLLUTION DOME SECTION 164

WOULD BE USED DURING PIGGING RECOVERY

OPERATIONS DESCRIBE THIS EQUIPMENT HOW IT

WOULD BE USED WHAT IF ANY MATERIALS IT MIGHT

CAPTURE AND HOW THOSE MATERIALS WOULD BE

TRANSPORTED TO THE SURFACE AND DISPOSED OF

JULY 12 REQUEST NO 30

XIII PUBLIC
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ENVIRONMENTAL INFORMATION REQUEST

DECEMBER 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

20 IN SECTION 16 PROVIDE INFORMATION ON THE SECTION 162

MAINTENANCE ACTIVITIES THAT WOULD BE

CONDUCTED FOR THE FSRU AND MOORING SYSTEM

THAT COULD HAVE AN ADVERSE ENVIRONMENTAL

EFFECT THIS INFORMATION SHOULD INCLUDE

DESCRIPTION OF THE ABOVE OR BELOWSEA

MAINTENANCE ACTIVITIES THAT WOULD BE USED ON

THE OUTER PORTIONS OF THE FSRU AND ON THE

MOORING TOWER INCLUDING INFORMATION ON THE

TOXICITY OF ANY CHEMICALS SOLVENTS PAINTS OR

OTHER SUBSTANCES USED AS PART OF MAINTENANCE

PROCEDURES JULY 12 REQUEST NO 10
21 DESCRIBE THE ENVIRONMENTAL COMPLIANCE SECTION 15335

MONITORINGINSPECTIO PROCEDURES THAT WOULD

BE CONDUCTED DURING CONSTRUCTION AND

OPERATION INCLUDING MITIGATION MONITORING

PROCEDURES FOR ALL RELEVANT ENVIRONMENTAL

CONCERNS PARTICULARLY FOR TURBIDITY AND

SEDIMENTATION

22 PROVIDE CONTINGENCY PLANS THAT DESCRIBE THE

METHODS IMPACTS AND MEASURES TO AVOID AND

MINIMIZE IMPACTS ASSOCIATED WITH THE

FOLLOWING

DRILLING DURING PILE INSTALLATION SECTION 1522

DREDGING AT STRATFORD SHOAL APPENDIX

PROTECTING THE SUBSEA PIPELINE IF SECTION 1536
MINIMUM OF 3FOOT BURIAL DEPTH IS NOT

FEASIBLE AND

THE CENTRAL COOLING WATER BACKUP SYSTEM SECTION 163

INCLUDING EXPECTED FREQUENCY AND DURATION

OF USE

23 SECTION 161 STATES THAT THE LOADING ARMS SECTION 161

WOULD BE DRAINED BEFORE DISCONNECTION

DESCRIBE WHERE THE LNG IN THE LOADING ARMS

WOULD BE DIRECTED AND HOW IT WOULD BE

DIRECTED BACK INTO THE LNG STORAGE SYSTEM

24 SECTION 163 STATES THAT THE METERING STATION SECTION 163

ON THE FSRU WOULD SERVE AS PART OF THE

SAFETY AND LEAK DETECTION SYSTEMS FOR THE

PIPELINE PROVIDE ADDITIONAL INFORMATION ON

HOW DATA FROM THE METERING STATION WOULD

ASSIST IN DETECTING LEAKS FROM THE PIPELINE

XIV PUBLIC
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ENVIRONMENTAL INFORMATION REQUEST

DECEMBER 2005

REQUEST LOCATION IN ENVIRONMENTAL REPORT

25 DESCRIBE WHERE GAS IN THE PROPOSED PIPELINE SECTION 1336
WOULD BE DIRECTED IN THE EVENT IT IS NECESSARY

TO EVACUATE THE PIPELINE AND THE IGTS PIPELINE

IS NOT AVAILABLE FOR USE

XV PUBLIC
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GENERAL PROJECT DESCRIPTION

11 INTRODUCTION

BROADWATER ENERGY JOINT VENTURE BETWEEN TCPL USA LNG INC AND SHELL

BROADWATER HOLDINGS LLC IS FILING AN APPLICATION WITH THE FEDERAL ENERGY REGULATORY

COMMISSION FERC SEEKING ALL OF THE NECESSARY AUTHORIZATIONS PURSUANT TO THE NATURAL

GAS ACT TO CONSTRUCT AND OPERATE MARINE LIQUEFIED NATURAL GAS LNG TERMINAL AND

SUBSEA CONNECTING PIPELINE FOR THE IMPORTATION STORAGE REGASIFICATION AND TRANSPORTATION

OF NATURAL GAS THE BROADWATER LNG PROJECT THE PROJECT WILL INCREASE THE AVAILABILITY OF

NATURAL GAS TO THE NEW YORK AND CONNECTICUT MARKETS THROUGH AN INTERCONNECTION WITH

THE IROQUOIS GAS TRANSMISSION SYSTEM IGTS THE FERC APPLICATION FOR THE PROJECT

REQUIRES THE SUBMITTAL OF 13 RESOURCE REPORTS WITH EACH REPORT EVALUATING PROJ ECT EFFECTS

ON PARTICULAR ASPECT OF THE ENVIRONMENT

RESOURCE REPORT DESCRIBES THE PROPOSED PROJECT FACILITIES THE PURPOSE AND NEED FOR THE

PROJECT AND LAND REQUIREMENTS FOR THE PROPOSED FACILITIES PROPOSED CONSTRUCTION

PROCEDURES OPERATION AND MAINTENANCE PLANS AND THE REASONABLY FORESEEABLE PLANS FOR

POTENTIAL FUTURE EXPANSION AND ABANDONMENT OF THE PROJECT ARE ALSO DESCRIBED THIS

RESOURCE REPORT ALSO LISTS THE VARIOUS ENVIRONMENTAL PERMITS AND APPROVALS REQUIRED TO

CONSTRUCT AND OPERATE THE PROJECT DESCRIBES NONJURISDICTIONAL FACILITIES RELATED TO THE

PROJECT AND IDENTIFIES THE LANDOWNERS WHOSE PROPERTY WILL BE INVOLVED IN THE PROJECT

THE PROPOSED BROADWATER LNG TERMINAL WILL BE LOCATED IN LONG ISLAND SOUND THE

SOUND APPROXIMATELY MILES 145 KILOMETERS FROM THE SHORE OF LONG ISLAND IN

NEW YORK STATE WATERS AS SHOWN ON FIGURE 11 THE LNG TERMINAL FACILITATES THE SEATO

LAND TRANSFER OF NATURAL GAS IT WILL BE DESIGNED TO RECEIVE STORE AND REGASIFY LNG AT AN

AVERAGE THROUGHPUT OF 10 BILLION CUBIC FEET PER DAY BCFD AND WILL BE CAPABLE OF

DELIVERING PEAK THROUGHPUT OF 125 BCFD THE PROJ ECT WILL DELIVER THE REGASIFIED LNG TO

THE EXISTING INTERSTATE NATURAL GAS PIPELINE SYSTEM VIA AN INTERCONNECTION TO THE IGTS

PIPELINE ONSHORE FACILITIES ARE DISCUSSED IN ONSHORE FACILITIES RESOURCE REPORTS

THE PROPOSED LNG TERMINAL WILL CONSIST OF FLOATING STORAGE AND REGASIFICATION UNIT

FSRU THAT IS APPROXIMATELY 1215 FEET 370 METERS EM IN LENGTH 200 FEET 60 IN

WIDTH AND RISING APPROXIMATELY 80 FEET 25 ABOVE THE WATER LINE TO THE TRUNK DECK AS

SHOWN ON FIGURE 12 THE FSRUS DRAFT IS APPROXIMATELY 40 FEET 12 THE FREEBOARD

AND MEAN DRAFT OF THE FSRU WILL GENERALLY NOT VARY THROUGHOUT OPERATING CONDITIONS

THIS IS ACHIEVED BY BALLAST CONTROL TO MAINTAIN THE FSRUS TRIM STABILITY AND DRAFT THE

FSRU WILL BE DESIGNED WITH NET STORAGE CAPACITY OF APPROXIMATELY 350000 CUBIC

METERS OF LNG EQUIVALENT TO BILLION CUBIC FEET OF NATURAL GAS WITH BASE

VAPORIZATION CAPABILITIES OF 10 BCFD USING CLOSEDLOOP SHELL AND TUBE VAPORIZATION

STV SYSTEM THE LNG WILL BE DELIVERED TO THE FSRU IN LNG CARRIERS WITH CARGO

CAPACITIES RANGING FROM APPROXIMATELY 125000 M3 UP TO POTENTIAL FUTURE SIZE OF

250000 M3 AT THE FREQUENCY OF TWO TO THREE CARRIERS PER WEEK
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FIGURE 12 CONCEPTUAL DESIGN SHOWING PROPOSED BROADWATER FSRU
YOKE MOORING SYSTEM AND MOORED LNG CARRIER
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THE FSRU WILL BE CONNECTED TO THE SENDOUT PIPELINE WHICH RISES FROM THE SEABED AND IS

SUPPORTED BY STATIONARY TOWER STRUCTURE IN ADDITION TO SUPPORTING THE PIPELINE THE

STATIONARY TOWER ALSO SERVES THE PURPOSE OF SECURING THE FSRU IN SUCH MANNER TO ALLOW

IT TO ORIENT IN RESPONSE TO PREVAILING WIND WAVE AND CURRENT CONDITIONS IE
WEATHERVANE AROUND THE TOWER THE TOWER WHICH IS SECURED TO THE SEABED BY FOUR LEGS

WILL HOUSE THE YOKE MOORING SYSTEM YMS ALLOWING THE FSRU TO WEATHERVANE AROUND

THE TOWER THE TOTAL AREA UNDER THE TOWER STRUCTURE WHICH IS OF OPEN DESIGN WILL BE

APPROXIMATELY 13180 SQUARE FEET 1225 SQUARE METERS EM2

30INCHDIAMETER NATURAL GAS PIPELINE WILL DELIVER THE VAPORIZED NATURAL GAS TO THE

EXISTING IGTS PIPELINE IT WILL BE INSTALLED BENEATH THE SEAFLOOR FROM THE STATIONARY TOWER

STRUCTURE TO AN INTERCONNECTION LOCATION AT THE EXISTING 24INCHDIAMETER SUBSEA SECTION OF

THE IGTS PIPELINE APPROXIMATELY 22 MILES 35 KM WEST OF THE PROPOSED FSRU SITE TO

STABILIZE AND PROTECT THE OPERATING COMPONENTS SECTIONS OF THE PIPELINE WILL BE COVERED

WITH ENGINEERED BACKFILL MATERIAL OR SPOIL REMOVED DURING THE LOWERING OPERATION

FIGURE 11 PRESENTS THE PROPOSED PIPELINE ROUTE

12 PURPOSE AND NEED

121 PURPOSE

BASED ON HISTORICAL TRENDS AND FUTURE PROJ ECTIONS THE LONG ISLAND NEW YORK CITY NEW
YORK CITY METROPOLITAN AREA AND CONNECTICUT MARKETS THE REGION ARE EXPECTED TO FACE

PROJECTED CRITICAL PERIOD OVER THE NEXT 10 TO 15 YEARS IN MEETING THE ANTICIPATED ENERGY

NEEDS OF CONSUMERS THE PROJ ECT WILL PROVIDE SOURCE OF RELIABLE LONGTERM AND

COMPETITIVELY PRICED NATURAL GAS TO THE REGION TO MEET THIS GROWING DEMAND TO FULFILL

THIS PURPOSE AND NEED VIABLE LNG IMPORT TERMINAL SITE MUST MEET AT MINIMUM THE

FOLLOWING SPECIFIC CRITERIA

BE TECHNICALLY AND ECONOMICALLY FEASIBLE PRACTICABLE AND IMPLEMENTABLE

MAXIMIZE THE BUFFER BETWEEN THE PROJECT AND POPULATED AREAS

HAVE SIGNIFICANT ENVIRONMENTAL BENEFITS OVER OTHER ALTERNATIVES

BE ABLE TO PROVIDE RELIABLE NATURAL GAS DELIVERIES TO THE REGION VIA PIPELINE

CONNECTIONS WHILE MAXIMIZING DELIVERABILITY TO NEW YORK CITY AND LONG

ISLAND

PROVIDE DEEPWATER BERTHING TO ACCOMMODATE LNG CARRIERS UP TO POTENTIAL

FUTURE SIZE OF 250000 M3 CAPACITY

PROVIDE FOR STORAGE AND VAPORIZATION FACILITIES FOR AT LEAST 10 BCFD OF NATURAL

GAS WITH AN INSERVICE DATE OF 2010

COMPRISE SITE THAT ALLOWS THE TERMINAL TO MAINTAIN SUFFICIENT CONTROL AND

PROPRIETARY RIGHTS OF OPERATION
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COMPRISE SITE SITUATED CLOSE TO AN EXISTING PIPELINE SYSTEM SERVING THE

REGION WITH DOWNSTREAM TAKEAWAY CAPABILITY GREATER THAN 10 BCFD AND

BE ABLE TO ENSURE FACILITY AND INTERCONNECTING PIPELINE OPERABILITY FOR

MINIMUM 30YEAR PROJECT LIFE

122 NEED

THIS SECTION SUMMARIZES THE NEED FOR THE PROJECT BASED ON CURRENT AND FUTURE TRENDS OF

DOMESTIC NATURAL GAS SUPPLY DEMAND AND COSTS

1221 NATURAL GAS DEMAND

TOTAL ENERGY DEMAND IN THE US IS PROJECTED TO INCREASE AT AN AVERAGE ANNUAL RATE OF

14 FROM 2003 TO 2025 ACCORDING TO THE US DEPARTMENT OF ENERGY USDOE ENERGY

INFORMATION ADMINISTRATIONS ETAS ANNUAL ENERGY OUTLOOK 2005 AEO 2005 ETA
2005 PAGE THIS WILL RESULT IN AN INCREASE IN TOTAL PRIMARY ENERGY CONSUMPTION

WITHIN THE US FROM 982 QUADRILLION BRITISH THERMAL UNITS BTU IN 2003 TO 1332

QUADRILLION BTU BY 2025 SEE FIGURE 13

WITH RESPECT TO NATURAL GAS THE ETA PROJ ECTS THAT DEMAND WITHIN THE US WILL INCREASE AT

AN AVERAGE ANNUAL RATE OF 15 THROUGH 2025 NEARLY 75 OF THIS INCREASE IS ATTRIBUTED TO

GASFIRED POWER GENERATING FACILITIES AND OTHER INDUSTRIAL APPLICATIONS ETA 2005A

PAGE

THE PROJECTED INCREASE IN NATIONAL DEMAND FOR NATURAL GAS IS OUTPACED BY THE PROJECTED

REQUIREMENTS OF NEW YORK NATURAL GAS DEMAND WITHIN NEW YORK IS EXPECTED TO GROW

NEARLY 37 BY 2021 FROM ITS CURRENT LEVELS WITH NEARLY 61 OF THIS INCREASE DUE TO

NATURAL GAS DEMAND FOR ELECTRICAL POWER GENERATION NYSERDA 2002 PAGE 39 OF THIS

AMOUNT NEARLY 70 IS PROJECTED FOR USE IN THE AREA FROM ROCKLAND AND ORANGE COUNTIES

THROUGH LONG ISLAND NYSERDA 2002 PAGE 3159

AS PART OF ITS ASSESSMENT OF THE NEED FOR THE PROJECT BROADWATER COMMISSIONED AN

INDEPENDENT ASSESSMENT OF THE NORTHEAST US AND EASTERN CANADA NATURAL GAS MARKETS

THIS STUDY COMPLETED BY ENERGY AND ENVIRONMENTAL ANALYSIS TNC EEA IS PROVIDED AS

APPENDIX IN ADDITION TO THE BROADER REGIONAL DEMAND PICTURE THE STUDY ALSO EXAMINED

NATURAL GAS MARKET GROWTH IN THE NEW YORK CITY LONG ISLAND AND SOUTHERN CONNECTICUT

REGIONS WHICH ARE ADJACENT TO THE PROPOSED SITE OF THE PROJECT THE CONCLUSIONS OF THE

STUDY ARE AS FOLLOWS

WITHIN THE US AND CANADA THE NORTHEAST US AND EASTERN CANADA

ARE AMONG THE MOST ATTRACTIVE FOR LNG IMPORTS THE AREA

CURRENTLY ACCOUNTS FOR 14 PERCENT OF THE TOTAL GAS USE IN THE US AND

CANADA WITH OVER 35 TCF ANNUAL CONSUMPTION AND LIKE THE REST OF NORTH

AMERICA THE AREAS GAS CONSUMPTION FOR POWER GENERATION IS LIKELY TO
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GROW SIGNIFICANTLY IN THE FORESEEABLE FUTURE THE AREAS TOTAL GAS

CONSUMPTION IS EXPECTED TO GROW BY 15 PERCENT ANNUALLY WITH TOTAL

ANNUAL CONSUMPTION REACHING NEARLY TCF BY 2015

CURRENT GAS CONSUMPTION IN NEW YORK CITY LONG ISLAND AND SOUTHERN

CONNECTICUT MARKETS THAT WOULD BE DIRECTLY CONNECTED TO BROADWATER IS

APPROXIMATELY 700 BCF PER YEAR OR JUST UNDER ONEFIFTH OF THE TOTAL NEEC
MARKET RECENT MARKET GROWTH HAS AVERAGED 27 PERCENT PER YEAR SIMILAR

TO THE REGION AS WHOLE MOST OF THE GROWTH IN GAS CONSUMPTION IN THIS

AREA HAS BEEN DRIVEN BY THE POWER GENERATION SECTOR IN THE PAST TEN YEARS

ANNUAL POWER SECTOR GAS CONSUMPTION HAS INCREASED BY 100 BCF ANNUAL

GROWTH RATE IN THE POWER SECTOR HAVE SIC AVERAGED 56 PERCENT

IN AN ENVIRONMENT OF INCREASING GAS CONSUMPTION LNG IMPORTS WILL

BECOME AN IMPORTANT SOURCE OF GAS SUPPLY FOR THE AREAS CONSUMERS

CONSUMERS WOULD BENEFIT IN NUMBER OF WAYS FROM NEW BROADWATER

FACILITY FIRST LNG SUPPLIES ARE NEEDED DIVERSIFICATION TO THE SUPPLIES

THAT ORIGINATE IN WESTERN CANADA AND THE GULF COAST CURRENTLY WESTERN

CANADA AND GULF COAST SUPPLY 85 PERCENT OF THE GAS CONSUMED IN THE

AREA LNG IMPORTS AT BROADWATER AND OTHER NEEC LOCATIONS COULD

POTENTIALLY REDUCE THAT LEVEL TO 60 PERCENT BROADWATER FACILITY MAY
REDUCE THE NEED FOR FUTURE LONGHAUL TRANSPORTATION THAT HAS PROVEN

DIFFICULT TO BUILD INTO THE NEW YORK AND NEW ENGLAND MARKETS

SEE EEA REPORT IN APPENDIX

1222 NATURAL GAS SUPPLY

THE NATURAL GAS SUPPLY FOR THE US CURRENTLY COMES FROM THREE SOURCES DOMESTIC

PRODUCTION IMPORTS FROM CANADA AND RELATIVELY SMALL AMOUNT OF LNG IMPORTS FROM

OVERSEAS SOURCES SEE FIGURE 14

DOMESTIC PRODUCTION OF NATURAL GAS HAS REMAINED RELATIVELY FLAT OVER THE PAST SEVERAL

YEARS AND PROJECTED INCREASES IN PRODUCTION WILL NOT KEEP PACE WITH PROJECTED DEMAND

THE AEO 2005 ETA 2005A INDICATES TOTAL ENERGY CONSUMPTION IS EXPECTED TO INCREASE

MORE RAPIDLY THAN DOMESTIC ENERGY SUPPLY THROUGH 2025 FIGURE 13 PRESENTS GRAPH

DEPICTING TOTAL ENERGY CONSUMPTION AND PRODUCTION FOR THE YEARS 1970 THROUGH 2025 TO

OFFSET THIS IMBALANCE NET IMPORTS OF ENERGY ARE EXPECTED TO CONSTITUTE 38 OF THE TOTAL

US ENERGY USE BY 2025 ETA 2005A PAGE

SPECIFICALLY DOMESTIC ONSHORE PRODUCTION OF NATURAL GAS IS PROJECTED TO INCREASE FROM

139 TRILLION CUBIC FEET TCF IN 2003 TO 157 TCF IN 2012 AND THEN DECLINE TO 147 TCF BY

2025 ETA 2005A PAGE THIS LIMITED INCREASE IN SUPPLY IS ATTRIBUTED TO SLOW GROWTH IN

GAS RESERVES FEWER NEW DISCOVERIES AND HIGHER EXPLORATION AND DEVELOPMENT COSTS ETA
2005A PAGE DOMESTIC OFFSHORE PRODUCTION OF NATURAL GAS IS PROJECTED TO INCREASE FROM

ITS CURRENT LEVEL OF 47 TCF TO NEARLY 53 TCF BY 2014 AND THEN DECLINE TO 49 TCF BY 2025

ETA 2005A PAGE ANTICIPATED TRENDS ARE PRESENTED ON FIGURE 14
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IMPORTED CANADIAN SUPPLIES OF NATURAL GAS ARE PROJ ECTED TO DECLINE FROM THEIR CURRENT

LEVEL OF NEARLY 31 TCF TO APPROXIMATELY 25 TCF BY 2009 ETA 2005A PAGE HOWEVER

FROM 2010 TO 2015 SUPPLIES OF CANADIAN NATURAL GAS ARE PROJECTED TO INCREASE TO NEARLY

30 TCF DUE TO HIGHER ANTICIPATED NATURAL GAS PRICES THE INTRODUCTION OF ADDITIONAL NATURAL

GAS FROM THE MACKENZIE DELTA REGION AND INCREASED COAL BED METHANE PRODUCTION ETA
2005A PAGE BY 2025 THE US IMPORTATION OF CANADIAN SUPPLIES IS AGAIN PROJECTED TO

DECREASE TO APPROXIMATELY 26 TCF IN RESPONSE TO RESERVE DEPLETION AND GROWING

CANADIAN DOMESTIC MARKET ETA 2005A PAGE SEE FIGURE 14

THE NATURAL GAS SUPPLY FOR THE NORTHEAST US IS DEPENDENT UPON MAJOR INTERSTATE AND

INTRASTATE PIPELINE SYSTEMS FOR ACCESS TO DOMESTIC AND IMPORTED CANADIAN GAS SUPPLIES

NYSERDA 2002 DOMESTIC NATURAL GAS ACCOUNTS FOR APPROXIMATELY 62 OF THE NATURAL

GAS SUPPLIED TO THE NEW YORK REGION WITH NEARLY ALL OF THE REMAINDER COMING FROM

CANADIAN SOURCES NYSERDA 2002 PAGE 3153 ALTHOUGH NATURAL GAS PRODUCTION

WITHIN NEW YORK STATE IS INCREASING THIS SUPPLY ACCOUNTS FOR ONLY 2 OF THE NATURAL GAS

CONSUMED ANNUALLY IN THE STATE NYSERDA 2002 PAGE 3153

IN SUMMARY THE PROJ ECTED GROWTH IN US NATURAL GAS SUPPLIES WILL DEPEND ON

UNCONVENTIONAL DOMESTIC PRODUCTION NATURAL GAS FROM ALASKA AND IMPORTS OF LNG ETA
2005 PAGE WITH THE NET IMPORT OF NATURAL GAS MAKING UP THE DIFFERENCE BETWEEN

PROJECTED US PRODUCTION AND CONSUMPTION ALL FORECASTS SHOW DOMESTIC PRODUCTION

PROVIDING DECREASING SHARE OF TOTAL NATURAL GAS SUPPLY

1223 NATURAL GAS PRICES

ON REGIONAL BASIS NATURAL GAS COMMODITY PRICES IN THE NEW YORK AND CONNECTICUT

REGION HAVE SHOWN CLEAR TENDENCY TOWARDS BOTH AN INCREASE IN THE AVERAGE PRICE LEVEL

AND INCREASING PRICE VOLATILITY OR VARIATION AROUND THE AVERAGE PRICE LEVEL

AS TABLE 11 SHOWS NEW YORK CITY GATE PRICES AVERAGED 293 PER THOUSAND CUBIC FEET

MCF OVER THE FIVEYEAR PERIOD FROM 1995 TO 1999 OVER THE NEXT THREE YEARS 2000
2002 NEW YORK CITY GATE PRICES AVERAGED 437 PER MCF AN INCREASE OF 49 OVER THE

LAST TWO YEARS 2003 2004 AVERAGE PRICE LEVELS HAVE INCREASED AN ADDITIONAL 35
SIMILAR SITUATION HAS UNFOLDED IN CONNECTICUT

TABLE 11 HISTORICAL NEW YORK CITY AND CONNECTICUT GAS PRICES

JAN 2003 TO

19951999 20002002 JUN2005

PERIOD PERIOD PERIOD

NEW YORK CITY GAS PRICE 293 437 614

CONNECTICUT GAS PRICE 497 715 684

ALL VALUES IN DOLLARS PER THOUSAND CUBIC FEET

MONTHLY GAS PRICE DATA FROM ENERGY INFORMATION ADMINISTRATION EIA 2005B
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IN ADDITION TO THE INCREASING PRICE LEVEL OF NATURAL GAS IN THE REGION VOLATILITY OF NATURAL

GAS PRICES HAS ALSO INCREASED FIGURE 15 PRESENTS THE MONTHLY CITY GATE PRICES FOR NEW
YORK CITY AND CONNECTICUT FROM JANUARY 1995 TO JUNE 2005 ETA 2005B THE INCREASING

VARIATION IN NATURAL GAS PRICES PARTICULARLY IN THE WINTER MONTHS IS APPARENT THERE ARE

NUMBER OF REASONS FOR THIS INCREASING VOLATILITY FIRST THE GROWTH IN NATURAL GAS

TRANSPORTATION SERVING THE REGION HAS NOT KEPT PACE WITH GROWING DEMAND FURTHERMORE

GAS MARKETS IN THE NEW YORK CITY AND NEW ENGLAND AREAS ARE CLOSELY CONNECTED BECAUSE

OF NEW ENGLANDS RELIANCE ON PIPELINE FLOWS ON THE ALGONQUIN GAS TRANSMISSION AND

TENNESSEE GAS PIPELINE SYSTEMS COMING THROUGH THE NEW YORK CITY AND CONNECTICUT

AREA THE PIPELINE LINKAGE BETWEEN THE TWO AREAS CAUSES GAS PRICES IN THE TWO REGIONS TO

BE TIGHTLY LINKED AND TO REACT TO EVENTS IN EITHER MARKET

SECOND SIGNIFICANT PROPORTION OF THE NEW ELECTRIC POWER GENERATION IN THE NORTHEAST

US IS GASFIRED FOR EXAMPLE IN NEW YORK FULLY 50 OF THE GENERATING CAPACITY FOR

2005 IS EITHER GASFIRED OR DUALFUELED CAPABLE OF BURNING OIL OR NATURAL GAS NYTSO
2005 PAGE 17 DURING PERIODS OF EXTREME WINTER WEATHER THIS PRODUCES COINCIDENT

DEMAND SPIKES FOR BOTH NATURAL GAS AND POWER

THE NEED TO ADDRESS THESE ISSUES OF INCREASING PRICE LEVELS AND VOLATILITY HAS BEEN NOTED

RECENTLY IN THE NYTSOS RECENT PUBLICATION POWER TRENDS 2005 THE NATION IN GENERAL

AND THE NORTHEAST IN PARTICULAR MUST FASHION AN EFFECTIVE FUEL DIVERSITY STRATEGY FOR

DEALING WITH THE INCREASING USE AND DWINDLING DOMESTIC RESERVES OF NATURAL GAS NYTSO
2005 PAGE 19

WHILE THE DATA ABOVE SPEAKS TO RECENT ISSUES WITH NATURAL GAS PRICING THERE IS NEED FOR

LNG TO MODERATE LONGRUN INCREASES IN NATURAL GAS PRICES IN ITS AEO 2005 THE ETA

FORECASTS THAT OVER THE LONGER TERM BEGINNING IN 2011 WELLHEAD AND DELIVERED NATURAL GAS

PRICES ARE PROJECTED TO INCREASE LARGELY IN RESPONSE TO THE HIGHER EXPLORATION AND

DEVELOPMENT COSTS ASSOCIATED WITH SMALLER AND DEEPER GAS DEPOSITS IN THE REMAINING

DOMESTIC RESOURCE BASE SEE FIGURE 16 GRADUALLY RISING PRICES ARE ANTICIPATED OVER THE

REMAINDER OF THE FORECAST PERIOD TO 2025 ABSENT LNG IMPORTS NEW YORK AND

CONNECTICUT CURRENTLY POSITIONED AT THE END OF THE CONTINENTAL GAS TRANSPORTATION SYSTEM

WILL BE THE MOST AFFECTED BY THIS RISING PRICE TREND

1224 NEED FOR LNG

THE PROJECTED GROWTH IN NATURAL GAS SUPPLIES TO MEET FUTURE NEED DEPENDS ON

UNCONVENTIONAL DOMESTIC PRODUCTION NATURAL GAS FROM ALASKA AND IMPORTS OF LNG ETA
2005A PAGE LNG IMPORTS HAVE BECOME AN INCREASINGLY IMPORTANT PART OF THE US
ENERGY MARKET DUE IN PART TO HIGHER NATURAL GAS PRICES INCREASED COMPETITION AND

TECHNOLOGICAL ADVANCES THAT HAVE LOWERED THE COSTS FOR LIQUEFACTION SHIPPING STORING AND

REGASIFICATION ETA 2004 PAGE 39 GLOBAL ENERGY PROVIDERS CONTINUE TO INCREASE NATURAL

GAS EXPORTS BY LINKING LARGE ISOLATED GAS RESERVES TO EXISTING GLOBAL MARKETS THAT ARE IN

NEED OF DIVERSIFIED AND RELIABLE NATURAL GAS SUPPLY THE LOWER SUPPLY COSTS OF LNG THE

INCREASE IN DEMAND FOR NATURAL GAS AND THE PROJECTED DECLINES IN DOMESTIC NATURAL GAS

RESERVES ALL POINT TO LNG IMPORTS PLAYING AN INTEGRAL PART IN MEETING THE LONGTERM

ENERGY NEEDS OF THE US IN GENERAL AND NEW YORK AND CONNECTICUT IN PARTICULAR
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ACCORDING TO THE ETAS AEO 2005 ETA 2005A NATURAL GAS CONSUMPTION IN THE US IS

CURRENTLY ABOUT 23 TCF PER YEAR AND IS EXPECTED TO INCREASE TO ABOUT 31 TCF PER YEAR BY

2025 TRADITIONAL NATURAL GAS SUPPLIES FROM THE GULF COAST AND WESTERN CANADA WILL MEET

ONLY 75 OF THIS INCREASE IN DEMAND NECESSITATING THE ACQUISITION OF ADDITIONAL SUPPLIES

FROM ALASKA AND FROM OTHER PARTS OF THE WORLD IN THE FORM OF LNG IN ORDER TO OFFSET THE

IMBALANCE BETWEEN DOMESTIC SUPPLY AND CONSUMER DEMAND LNG IMPORTS TO THE US ARE

PROJECTED TO INCREASE FROM 04 TCF IN 2003 TO MORE THAN 64 TCF BY 2025 ETA 2005A PAGE

THE US IN GENERAL AND THE NEW YORK AND CONNECTICUT REGION IN PARTICULAR FACE

PROJECTED CRITICAL PERIOD OVER THE NEXT 10 TO 15 YEARS IN MEETING THE ENERGY NEEDS OF

CONSUMERS VOLATILITY OF NATURAL GAS PRICES EXPERIENCED IN NEW YORK AND CONNECTICUT

OVER THE PAST FEW YEARS IS SYMPTOMATIC OF THE GROWING IMBALANCE BETWEEN ENERGY

DEMANDS AND AVAILABLE SUPPLIES WHILE CONTINUED DEVELOPMENT OF ALTERNATIVE ENERGY

SOURCES SUCH AS RENEWABLES AND INVESTMENT IN ENERGY EFFICIENCY PROGRAMS WILL HELP THE

REGION NEEDS GROWING SUPPLY OF NATURAL GAS TO HEAT AND COOL HOMES GROW THE ECONOMY
FEED INDUSTRIES AND AVOID POWER SHORTAGES UNTIL THESE NEW ENERGY SOURCES CAN PROVIDE

SUFFICIENT SUPPLY TO MEET DEMANDS

AS THE CLEANEST BURNING FOSSIL FUEL NATURAL GAS IS THE FUEL OF CHOICE IN THE US FOR NEW

POWER GENERATION RESIDENTIAL HEATING AND COMMERCIAL AND INDUSTRIAL APPLICATIONS THIS IS

DUE IN PART TO THE EFFICIENCY GAINS OF NEW TECHNOLOGIES LOWER INITIAL INVESTMENT COSTS

RELATIVE EASE IN SITTING NEW PLANTS AND LOWER POLLUTANT EMISSIONS MOST OF THE POWER LOAD

INCREASE OVER THE LAST SEVERAL YEARS WAS SERVED BY THE INTRODUCTION OF NEW POWER PLANTS

FIRED BY NATURAL GAS AND NO FUEL OIL US ELECTRIC UTILITIES CONSUMED APPROXIMATELY

23 OF THE TOTAL NATURAL GAS USED IN THE US IN 2003 ETA 2005A PAGE 95

GIVEN THE CRITICAL NEED FOR NEW ENERGY SUPPLIES IN THE REGION AND ONGOING AIR QUALITY

CONCERNS THESE ENERGY SUPPLIES SHOULD BE CLEANER BURNING THAN THE FOSSIL FUELS THAT

CURRENTLY SUPPLY MUCH OF THE REGIONS ENERGY ACCORDING TO THE 2002 NEW YORK STATE

ENERGY PLAN NYSERDA 2002 NATURAL GAS DEMAND IN THE STATE IS EXPECTED TO GROW

NEARLY 38 BY 2020 FROM 2002 LEVELS THIS GROWTH IS DRIVEN LARGELY BY ELECTRIC

GENERATION WHICH ITSELF IS PROJECTED TO GROW APPROXIMATELY 23 BY 2020 THIS TREND IS

SIMILAR IN CONNECTICUT WHERE ALMOST ALL NEW GENERATION CAPACITY INSTALLED OR UNDER

CONSTRUCTION SINCE 1999 IS FIRED WITH NATURAL GAS

THE CONNECTICUT ENERGY ADVISORY BOARD CEAB ADVOCATES THE ENHANCEMENT OF NATURAL

GAS INFRASTRUCTURE IN RELATIONSHIP TO ITS GROWING DEPENDENCE ON LNG AS COMPONENT OF

NEW ENGLANDS NATURAL GAS SUPPLY CEAB 2005 PAGE 23 THE CONNECTICUT STATE ENERGY

PLAN FORECASTS THAT THE CONSUMPTION OF NATURAL GAS FOR ENERGY GENERATION WILL NEARLY

DOUBLE FROM 24 IN 2002 TO 47 BY 2008 NEW YORK STATE ALSO SUPPORTS THE

DEVELOPMENT OF ADDITIONAL ENERGY SUPPLIES AND INFRASTRUCTURE TO MEET ITS GROWING ENERGY

NEEDS NYSERDA 2002 PAGE S4

ONSHORE LNG IMPORT TERMINALS ARE CURRENTLY OPERATING IN EVERETT MASSACHUSETTS LAKE

CHARLES LOUISIANA COVE POINT MARYLAND AND ELBA ISLAND GEORGIA ALL OF THESE

113 PUBLIC

BW000670



LOCATIONS HAVE PLANNED EXPANSIONS OF THEIR FACILITIES TO MEET THE GROWING DEMAND FOR

LNG SUPPLIES ETA 2004 PAGE 91 ADDITIONAL FACILITIES ARE PROPOSED IN NEW ENGLAND

AND PROPOSED OR PERMITTED FOR CONSTRUCTION ELSEWHERE IN THE LOWER 48 STATES PROVIDING

LNG IMPORTS FOR THE GULF MIDATLANTIC SOUTH ATLANTIC AND PACIFIC COAST STATES ETA
2004 PAGE 40 TO HELP MEET THE NEED FOR NATURAL GAS IN THESE MARKET AREAS HOWEVER

NONE OF THE PROPOSED EXPANSIONS OR NEW TERMINAL PROPOSALS CAN MEET THE FUTURE DEMANDS

OF THE NEW YORK AND CONNECTICUT MARKETS

FURTHER DISCUSSION OF THE SUPPLY POTENTIAL OF EXISTING AND PROPOSED LNG IMPORT

TERMINALS FOR THE US NORTHEAST IS PROVIDED IN RESOURCE REPORT 10 ALTERNATIVES

1225 PROJECT DELIVERIES

THE PROJ ECT WILL PROVIDE 10 BCFD OF NATURAL GAS SUPPLY TO THE REGION WITH THE ABILITY TO

SERVICE PEAK DEMAND OF 125 BCFD GAS VOLUMES WILL BE DELIVERED TO AN INTERCONNECTION

POINT WITH THE TGTS SYSTEM FROM THIS POINT GAS CAN PHYSICALLY FLOW EITHER SOUTH TO

LONG TSLAND AND NEW YORK CITY OR NORTH TO CONNECTICUT AND UPSTATE NEW YORK

BROADWATER CONDUCTED HYDRAULIC SIMULATIONS OF THE TGTS SYSTEM AND DEMONSTRATED THAT

THE TGTS SYSTEM IS CAPABLE OF TAKING AWAY THE BROADWATER PEAK NOMINAL AND LOWER

SENDOUT VOLUMES FROM THE INTERCONNECTION POINT THIS ANALYSIS INDICATES THAT FLOWS OF UP

TO 600 TO 700 MILLION CUBIC FEET PER DAY MMCFD OF NATURAL GAS COULD BE PHYSICALLY

DELIVERED TO LONG TSLAND ANDOR NEW YORK CITY FROM THE BROADWATER PROJECT THE

BALANCE OF PHYSICAL DELIVERIES WOULD BE TO THE NORTH OF THE INTERCONNECTION POINT BASED

ON BROADWATERS ANALYSIS THESE RATES COULD BE ACHIEVED WITHOUT PIPELINE LOOPING OR

COMPRESSION ON THE TGTS SYSTEM

13 LOCATION AND DESCRIPTION OF FACILITIES

131 GENERAL PROJECT DESCRIPTION

THE BROADWATER TERMINAL WILL BE LOCATED APPROXIMATELY MILES FROM LONG TSLAND IN

LONG TSLAND SOUND IN APPROXIMATELY 90 FEET OF WATER AND OFFSHORE OF RIVERHEAD SUFFOLK

COUNTY NEW YORK SEE FIGURE 11 THE NEAREST CONNECTICUT ONSHORE POINT IS

APPROXIMATELY 10 MILES FROM THE PROPOSED TERMINAL LOCATION THE SITING OF THE FACILITY IN

ITS CURRENT LOCATION WAS DETERMINED BASED ON COMPREHENSIVE AND ITERATIVE PROCESS THAT

EVALUATED POTENTIAL TERMINAL DESIGN CONCEPTS AND SITES THROUGHOUT THE ENTIRE LONG TSLAND

SOUND REGION INCLUDING BOTH ONSHORE AND OFFSHORE LOCATIONS THIS SITING EVALUATION

ASSESSED POTENTIAL SITES AGAINST WIDE RANGE OF ENVIRONMENTAL AND SOCIOECONOMIC

CONSIDERATIONS AS WELL AS NUMBER OF TECHNICAL ENGINEERING CRITERIA SEE RESOURCE REPORT

10 FOR FULL DISCUSSION OF THE SITING CONSIDERATIONS AND ALTERNATIVES EVALUATION PROCESS

WITH RESPECT TO SOCIOECONOMIC CONSIDERATIONS CRITICAL SITING CRITERION WAS THE DISTANCE

OF THE TERMINAL FROM SHORE WHICH DETERMINES SECURITYSAFETY VISUAL AND NOISE IMPACTS ON

POPULATED AREAS IN ADDITION THE LENGTH OF THE SUBSEA CONNECTING PIPELINE FROM THE

TERMINAL TO THE IGTS PIPELINE WAS ALSO MAJOR CONSIDERATION ADDITIONAL SITING

CONSIDERATIONS INCLUDED MINIMIZING IMPACTS ON COMMERCIAL AND RECREATIONAL FISHING AND

BOATING AVOIDING MAJOR SUBSEA HAZARDS LOCATING THE TERMINAL AWAY FROM ESTABLISHED OR
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RECOGNIZED SHIPPING ROUTES DETERMINING SUITABLE SEAFLOOR CONDITIONS FOR PIPELINE AND

MOORING SYSTEM INSTALLATION AND MANY OTHER IMPORTANT FACTORS

THE PRIMARY COMPONENTS OF THE PROJECT INCLUDE THE FOLLOWING NEW FACILITIES

AN LNG REGASIFICATION FACILITY CONSISTING OF AN FSRU HULL INCORPORATING LNG
RECEIVING AND STORAGE MOORING SYSTEM PROCESS FACILITIES UTILITY SYSTEMS

ANCILLARY FACILITIES AND SAFETY SYSTEMS AND

AN APPROXIMATELY 217MILELONG SUBSEA CONNECTING PIPELINE

THE PROPOSED FSRU WILL BE FLOATING FACILITY CENTRALLY LOCATED IN LONG ISLAND SOUND

CONCEPTUAL DIAGRAM OF THE PROPOSED FSRU IS PROVIDED ON FIGURE 12 THE FSRU WILL

PROVIDE 10 BCFD OF NATURAL GAS SUPPLY TO THE REGION WITH THE ABILITY TO SERVICE PEAK

DEMAND OF 125 BCFD

BY LOCATING THE FACILITY IN THE MIDDLE OF LONG ISLAND SOUND BROADWATER WILL BE ABLE TO

AVOID THE NEED FOR DREDGING THAT WOULD BE ASSOCIATED WITH SHORELINE TERMINALS TO

ACCOMMODATE LNG SHIPS AND MINIMIZE SAFETY CONCERNS OF RESIDENTS ON BOTH THE LONG

ISLAND AND CONNECTICUT SHORELINES THE STEEL HULL OF THE FSRU WILL MEASURE

APPROXIMATELY 1215 FEET 370 IN LENGTH 200 FEET 60 IN WIDTH AND RISE

APPROXIMATELY 80 FEET 25 ABOVE THE WATER LINE TO THE TRUNK DECK AS SHOWN ON FIGURE

12 THE FSRUS DRAFT IS APPROXIMATELY 40 FEET 12 THE FSRU WILL BE BUILT IN

SHIPYARD SUITABLY EQUIPPED AND CAPABLE OF CONSTRUCTING LNG CARRIERS AFTER COMPLETION

AT THE SHIPYARD THE FSRU WILL BE TOWED TO THE SITE ALL LNG STORAGE WILL BE INTEGRATED

INTO THE HULL OF THE FACILITY WITH SOME PROCESS EQUIPMENT LOCATED ON ITS DECK THE FSRU
WILL BE DESIGNED TO PROVIDE SAFE TEMPORARY STORAGE AND CONTAINMENT OF LNG IN ITS

STORAGE TANKS

THE FSRU WILL BE SECURED IN PLACE IN LONG ISLAND SOUND VIA YMS ATTACHED TO TOWER

STRUCTURE THAT IS SECURED TO THE SEABED THE YMS AND TOWER STRUCTURE ALLOW THE VESSEL TO

ORIENT IN RESPONSE TO THE PREVAILING WAVE WIND AND CURRENT CONDITIONS THE FSRU WILL

BE EQUIPPED WITH ELECTRICALLY POWERED AZIMUTH STERN THRUSTERS TO ASSIST IF REQUIRED TO

MAINTAIN CONSTANT HEADING DURING MOORING OPERATIONS WITH LNG CARRIERS THE FSRU
WILL HAVE SINGLE BERTH ON ITS STARBOARD SIDE TO ACCOMMODATE SINGLE LNG CARRIER FOR

OFFLOADING OF LNG LIVING QUARTERS TO ACCOMMODATE APPROXIMATELY 30 PERMANENT AND

30 TEMPORARY IE DURING COMMISSIONING TRAINING SHUTDOWNS AND MAINTENANCE CREW

MEMBERS WILL BE LOCATED ON THE FACILITY AFT OF THE LNG STORAGE AND CONTAINMENT AREA

BROADWATER WILL ALSO CONSTRUCT AN APPROXIMATELY 217MILE 30INCHOUTSIDE DIAMETER

SUBSEA CONNECTING PIPELINE THAT WILL DELIVER REGASIFIED LNG TO THE EXISTING IGTS PIPELINE

THAT CROSSES WESTERN LONG ISLAND SOUND BETWEEN MILFORD CONNECTICUT AND NORTHPORT

LONG ISLAND SEE FIGURE 11

DETAILED OFFSHORE MARINE SURVEYS OF THE PROPOSED PIPELINE CORRIDOR AND FSRU LOCATION

WERE CONDUCTED DURING 2005 TO DETERMINE THE FINAL PLACEMENT OF THE FSRU AND PIPELINE
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CORRIDOR THE OFFSHORE SURVEYS EVALUATED ARCHEOLOGICAL ENGINEERING AND HAZARD SURVEY

DATA AND ENVIRONMENTAL CONDITIONS TO SELECT PREFERRED PIPELINE ROUTE

DESCRIPTIONS OF THE MAJOR INDIVIDUAL COMPONENTS THAT MAKE UP THE PROJECT ARE PROVIDED

BELOW MORE DETAILED DESIGN SPECIFICATIONS FOR THE FSRU ARE DESCRIBED IN RESOURCE

REPORT 13 ENGINEERING AND DESIGN MATERIAL

132 FSRU FACILITIES

1321 OVERVIEW OF FSRU

THE PRELIMINARY DESIGN OF THE FSRU AS DESCRIBED BELOW WILL BE FINALIZED UPON PROJECT

AUTHORIZATION AND WILL BE BUILT TO CONFORM TO INTERNATIONAL MARITIME ORGANIZATION

STANDARDS THIRD PARTY SHIP CLASSIFICATION SOCIETY SUCH AS THE AMERICAN BUREAU OF

SHIPPING ABS WILL VERIFY AND CERTIFY THE FINAL DESIGN AND CONSTRUCTION PRIMARY FSRU

COMPONENTS WHICH ARE DISCUSSED IN GREATER DETAIL BELOW INCLUDE

YOKE MOORING SYSTEM

LNG STORAGE AND VAPORIZATION FACILITIES

LNG RECEIVING FACILITIES

POWER GENERATION

BALLASTING SYSTEM

UTILITIES

STORM WATER HANDLING

CREW ACCOMMODATIONS AND COMMAND AND CONTROL FACILITIES AND

SAFETY SYSTEM

THE FSRU WOULD BE CONSTRUCTED AT AN OVERSEAS SHIPYARD THAT HAS YET TO BE SELECTED THE

SELECTION OF SHIPYARD WILL BE MADE ON AN INTERNATIONAL BASIS WITH AN ASSESSMENT OF THE

SHIPYARDS CAPACITY ABILITY AND PROVEN TRACK RECORD FOR LNG SHIPBUILDING PROJECT

CONSTRUCTION OPTIONS WOULD BE

DAEWOO SHIPBUILDING MARINE ENGINEERING KOREA

SAMSUNG HEAVY INDUSTRIES KOREA

HYUNDAI HEAVY INDUSTRIES KOREA

MITSUBISHI HEAVY INDUSTRIES JAPAN

MITSUI ENGINEERING SHIPBUILDING JAPAN

CHANTIERS DE LATLANTIQUE FRANCE

IZAR CONSTRUCCIONES NAVALES SPAIN

FACILITY TO CONSTRUCT THE YLVIS HAS NOT BEEN DETERMINED AT THIS TIME THE SELECTION OF

SUITABLE CONTRACTOR AND FACILITY WILL BE MADE ON AN INTERNATIONAL BASIS WITH AN ASSESSMENT

OF THE CONTRACTORS CAPACITY ABILITY AND PROVEN TRACK RECORD FOR THIS TYPE OF PROJ ECT

CONSTRUCTION THE CONSTRUCTION SITE IS EXPECTED TO BE THE SAME SHIPYARD SELECTED FOR THE

FSRU
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US SHIPYARD MAY BE CONSIDERED FOR CONSTRUCTION OF THE FSRU OR THE YMS ONLY IF NO

CHANGES TO STRUCTURE AND OPERATION OF THE SHIPYARD WOULD BE REQUIRED TO CONSTRUCT THE

FSRU ANDOR ITS MOORING SYSTEM

THE FSRU ITSELF WILL BE NONPROPELLED BUT WILL BE EQUIPPED WITH ONE PAIR OF STERN

AZIMUTH THRUSTERS THE FSRU WILL BE VESSELSHAPED DOUBLEHULLED FACILITY BUILT

SPECIFICALLY TO TRANSFER STORE AND REGASIFY LNG MATERIAL FOR HULL CONSTRUCTION FOR THE

FSRU WILL BE OF MILD STEEL STRUCTURAL STEEL THAT CONTAINS LOW AMOUNTS OF CARBONTHE

MOST COMMON FORM OF STEEL AND HIGHER TENSILE STEEL WHICH WILL BE APPROVED BY THE

APPROPRIATE SHIP CLASSIFICATION SOCIETY

IN ADDITION TO THE FACILITIES DISCUSSED BELOW THE FSRU WILL INCLUDE ADDITIONAL ONDECK

STRUCTURES THE FSRU WILL BE EQUIPPED WITH THREE DECK CRANES FOR EQUIPMENT AND SUPPLY

DISTRIBUTION HELIDECK FOR EMERGENCY TRANSPORT WILL BE LOCATED ON TOP OF THE

ACCOMMODATIONS AS WELL AS SINGLE COMBINED SIGNAL AND RADAR MAST FLARE STACK

EXTENDING APPROXIMATELY 197 FT 60 ABOVE THE TRUNK DECK WILL BE LOCATED TOWARD THE

FORE OF THE FSRU AND WILL BE USED FOR ONLY EMERGENCY VENTING OR FLARING OF NATURAL GAS

THE FLARE STACK WILL NOT BE USED UNDER NORMAL OPERATIONAL CONDITIONS AND WILL UTILIZE AN

AUTOMATIC PILOT LIGHT

THE FSRU HULL IS OF DOUBLE HULL DESIGN SIMILAR TO THAT OF AN LNG CARRIER THE DOUBLE

HULL IS APPLICABLE TO THE FLAT BOTTOM SIDES AND UPPERTRUNK DECKS OF THE FSRU SUCH THAT

THE ENTIRE CARGO CONTAINMENT SYSTEM IS PROTECTED BY DOUBLE HULL

TO PROTECT THE HULL OF THE FSRU FROM ANY LNG SPILL THAT MAY OCCUR DRAINAGE IS MANAGED

BY PROVIDING THE COAMING AND DRAINING SYSTEMS THAT DIVERTS LNG TO DISPOSAL POINT ON

THE PORT SIDE OF THE FSRU THE DISPOSAL POINT IS DETERMINED SUCH THAT THERE WOULD BE NO

INTERFERENCE WITH ANY OTHER VESSEL THAT MAY BE IN THE IMMEDIATE VICINITY OF THE FSRU
LNG SPILLS FROM LOADING ARMS ARE ALSO MITIGATED USING STAINLESS STEEL CLADDING ON PARTS OF

THE FSRU HULL AT LOADING POINTS COMBINED WITH WATERCURTAIN SPRAY RESOURCE REPORT

13 CONTAINS LNG SPILL DETAILS

1322 DESIGN CODES AND STANDARDS

THE FSRU WILL BE DESIGNED AND CONSTRUCTED TO MEET AN EXTENSIVE ARRAY OF DESIGN CODES

AND STANDARDS AS WELL AS THE LEGISLATIVE STANDARDS OF NATIONAL AND INTERNATIONAL AUTHORITIES

WHILE NO SINGLE STANDARD DIRECTLY ADDRESSES THE CONCEPT OF THE PROPOSED FSRU THE FSRU
IS BASED ON EXISTING RELATED FACILITIES AND INDIVIDUAL ELEMENTS ARE ADDRESSED IN VARIOUS

CODES MOREOVER THE SERVICES OF SHIP CLASSIFICATION SOCIETY WILL BE RETAINED TO ENSURE

COMPLIANCE WITH NATIONAL AND INTERNATIONAL CODES AND STANDARDS AS PRESENTED IN

APPENDIX THE ABS HAS REVIEWED THE PRELIMINARY FSRU DESIGN AND DETERMINED THAT

THE FSRU MEETS ABS SHIP CLASSIFICATION RULES AND CAN BE BUILT AND RECEIVE FORMAL

CLASS DESIGNATION FROM ABS FURTHER DETAILS OF THE RELEVANT DESIGN CODES AND STANDARDS

ARE PROVIDED IN RESOURCE REPORT 13 ADDITIONAL INFORMATION RELATED TO LNG FACILITIES
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1323 MAJOR EQUIPMENT ON DECK

THE FSRU HAS VARIOUS REGASIFICATION PROCESS AND UTILITY EQUIPMENT MOUNTED ON DECK AS

DEPICTED ON FIGURE 17 AND DESCRIBED BELOW

GAS TURBINE GENERATORS

THREE UNITS MOUNTED ON THE AFT TRUNK DECK WILL GENERATE ALL ELECTRICAL POWER FOR THE

FSRU EACH TURBINE WITH ITS CASING AND AIR INTAKE HAS FOOTPRINT AREA OF APPROXIMATELY

50 FT 15 25 THE MAXIMUM HEIGHT ABOVE THE DECK AT THE AIR INTAKE IS

APPROXIMATELY 33 FT 10

SELECTIVE CATALYTIC REDUCTION SCR
THE EXHAUST OF EACH GAS TURBINE IS FITTED WITH SCR TECHNOLOGY FOR AIR POLLUTION CONTROL

EACH SCR HAS FOOTPRINT OF APPROXIMATELY 21 21 FT 65 65 AND RISES

APPROXIMATELY 33 FT 10 ABOVE THE TRUNK DECK FROM THE SCR THE EXHAUST GAS PASSES

TO WASTE HEAT RECOVERY UNIT WHRU WHEREBY HEAT IS RECOVERED TO THE REGASIFICATION

HEATING SYSTEM EACH WHRU HAS FOOTPRINT OF APPROXIMATELY 72 16 FT 22 AND

RISES APPROXIMATELY 65 FT 20 ABOVE THE TRUNK DECK

NITROGEN PLANT

THIS PLANT WHICH CONSISTS OF AIR COMPRESSORS AND MEMBRANE NITROGEN GENERATING UNITS IS

DESCRIBED BELOW THE PLANT IS ARRANGED ON THE STARBOARD AFT TRUNK DECK AND HAS FOOTPRINT

OF APPROXIMATELY 125 105 FT 38 32 AND RISES APPROXIMATELY 24 FT 75 FROM THE

TRUNK DECK

LNG LOADING ARMS

THE FIXED LOADING ARMS CONNECT TO THE LNG CARRIER FOR RECEIVING LNG TO THE FSRU
THERE ARE FOUR ARMS MOUNTED ON THE STARBOARD SIDE MISHAP OF THE FSRU WHEN STOWED

THEY HAVE FOOTPRINT OF APPROXIMATELY 62 16 FT 19 AND RISE APPROXIMATELY 85 FT

26 ABOVE THE UPPER DECK OR 55 FT 17 ABOVE THE TRUNK DECK LEVEL

RECONDENSER

THIS REGASIFICATION PROCESS COMPONENT RECONDENSES BOIL OFF GAS BOG FROM THE CARGO

TANKS AND NITROGEN FROM THE PREVIOUSLY DESCRIBED NITROGEN INJECTION PLANT IT IS LOCATED ON

THE FORWARD PORT SIDE OF THE FSRU AND IS SUPPORTED ON RAISED PLATFORM IT IS

APPROXIMATELY 15 FT 45 IN DIAMETER AND RISES 42 FT 13 ABOVE THE TRUNK DECK LEVEL

BOIL OFF GAS COMPRESSORS

THREE BOG COMPRESSORS FOR NG VAPOR RETURN TO THE LNG CARRIER AND RECONDENSER AND FOR

FUEL GAS SUPPLY TO THE PROCESS HEATERS ARE ARRANGED IN SEPARATE HOUSE ON THE STARBOARD

TRUNK DECK THE COMPRESSOR HOUSE HAS FOOTPRINT OF APPROXIMATELY 105 62 FT 32 19

AND RISES APPROXIMATELY 31 FT 95 ABOVE THE TRUNK DECK
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FIGURE 17 DETAILED DEPICTION OF FSRU EQUIPMENT ON DECK

BW000676
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SHELL AND TUBE VAPORIZERS

STVS ARE MOUNTED ON RAISED PLATFORM ON THE PORT SIDE OF THE TRUNK DECK AND FORWARD OF

THE RECONDENSER THE VAPORIZERS USE GLYCOLWATER MIX HEATING MEDIUM TO REGASIFY THE

PROCESS LNG LNG IS SUPPLIED TO EIGHT STVS BY EIGHT INDIVIDUAL VERTICALLY MOUNTED AND

ADJACENT HP LNG PUMPS EACH STV IS OF APPROXIMATELY 65 FT DIAMETER AND IS

APPROXIMATELY 55 FT 17 IN LENGTH THE STVS EXTEND APPROXIMATELY 15 FT 45
ABOVE THE PLATFORM OR 38 FT 115 ABOVE THE TRUNK DECK LEVEL EACH OF THE EIGHT HP

LNG PUMPS IS OF APPROXIMATELY FT 25 DIAMETER AND RISES 25 FT 76 ABOVE THE

TRUNK DECK LEVEL

SUPERHEATERS

THREE SUPERHEATER UNITS ARE MOUNTED ON RAISED PLATFORM 20 FT ABOVE THE TRUNK

DECK LEVEL ON THE FORWARD STARBOARD SIDE OF THE TRUNK DECK THEY ARE USED TO HEAT THE

VAPORIZED GAS TO SENDOUT TEMPERATURE TOGETHER THEY HAVE COMBINED FOOTPRINT OF

APPROXIMATELY 52 10 FT 16 AND EXTEND ONLY FT ABOVE THE RAISED PLATFORM

METERING AND ODORIZATION

THIS EQUIPMENT IS MOUNTED ON THE RAISED PLATFORM ADJACENT TO THE SUPERHEATERS AND HOUSES

GAS MEASUREMENT FLOW METERS AND ODORIZATION FOR TRANSFER TO THE SUBSEA CONNECTING

PIPELINE IN TOTAL THE METERING HOUSE HAS FOOTPRINT OF APPROXIMATELY 50 75 FT 15 23

AND EXTENDS APPROXIMATELY FT ABOVE THE RAISED PLATFORM

CRANES

THREE UTILITY CRANES ARE FITTED FOR GENERAL LIFTING SERVICE ONE IS LOCATED FORWARD HAVING

RADIUS OF 95 FT 29 AND STOWED HEIGHT ABOVE THE TRUNK DECK OF APPROXIMATELY 52 FT

16 TWO ARE LOCATED AFT EACH HAVING RADIUS OF APPROXIMATELY 124 FT 38 AND 138

FT 42 AND HEIGHT ABOVE THE MAIN DECK OF APPROXIMATELY 52 FT 16 AND 85 FT 26

RESPECTIVELY

FLARE

THE FSRU WILL BE EQUIPPED WITH FLARE FOR EMERGENCIES ONLY THE FLARE PROVIDES FOR

SAFE HANDLING OF VAPORS IN THE EVENT THERE IS OVERPRESSURE IN THE STORAGE SYSTEM THE FLARE

WILL RISE APPROXIMATELY 197 FT 60 ABOVE THE TRUNK DECK

1324 YOKE MOORING SYSTEM

THE FSRU WILL BE MOORED IN PLACE USING ROBUST YMS THAT ALLOWS THE FSRU TO

WEATHERVANE AROUND THE MOORING JACKET THE YMS IS ATTACHED TO THE STATIONARY TOWER

STRUCTURE SECURED TO THE SEAFLOOR BY FOUR LEGS AND IS DESIGNED TO WITHSTAND EXTREME STORM

EVENTS THE PRIMARY YIVIS DESIGN WILL SAFELY ACCOMMODATE THE MOST SEVERE WEATHER DATA

THAT CAN CREDIBLY OCCUR IN THE AREA INCLUDING HURRICANES SEE RESOURCE REPORT 11 SAFETY

AND RELIABILITY SECTION 11341 FOR MORE DETAILED DESCRIPTION THE TOTAL AREA UNDER THE

OPEN DESIGN STRUCTURE IS ABOUT 13180 FT2 1225 M2
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SEE FIGURES 18A AND 18B FOR DEPICTIONS OF THE YMS THE TOWER CONSISTS OF THE

FOLLOWING COMPONENTS

JACKET

THE JACKET IS FOUR LEGGED TUBULAR STEEL STRUCTURE ATTACHING THE TOWER TO THE SEABED EACH

LEG BEING OF APPROXIMATELY 69 FT 21 DIAMETER FOUR CORNER PILES WILL BE INSTALLED TO

APPROXIMATELY 230 FT 70 INTO THE SEAFLOOR THE CORNER PILES WILL BE INSTALLED IN

SQUARE OF APPROXIMATELY 115 FT 35 TO SIDE THE JACKET WILL BE ATTACHED TO THE PILES

AND WELDED AND GROUTED IN PLACE LOCATED WITHIN THE JACKET IS THE PIPELINE RISER THAT

CONNECTS TO THE REMAINDER OF THE PIPELINE ON THE SEA FLOOR THE PIPELINE RISER WILL BE

SECURED TO THE INSIDES JACKET LEGS BY BOLTED CLAMPS TO PROVIDE PROTECTION AGAINST ANY

WATERBORNE IMPACTS

MOORING HEAD

THE MOORING HEAD IS LOCATED ATOP THE JACKET AND SUPPORTS THE PIPE WORK AND EQUIPMENT

THE TOTAL HEIGHT OF THE STRUCTURE ABOVE THE SEA BED IS APPROXIMATELY 223 FT 68 OF

WHICH APPROXIMATELY 134 FT 41 WILL BE ABOVE SEA LEVEL THE MOORING HEAD AT THE

UPPER MOST PART IS APPROXIMATELY 55 FT 17 IN WIDTH THE YMS IS CONNECTED TO THE

MOORING SUPPORT STRUCTURE MSS ON THE FSRU VIA YOKE OF APPROXIMATELY 131 FT 40
IN WIDTH AND THE YIVIS KINGPOST CENTERLINE WILL STAND APPROXIMATELY 164 FT 50
FORWARD OF THE FSRU BOW

YOKE

THE YOKE IS TUBULAR TRIANGULAR FRAME THAT IS CONNECTED TO THE MOORING HEAD VIA ROLL

ANDPITCH ARTICULATION AND INCORPORATES COUNTER WEIGHT THE MOORING YOKE IS TUBULAR

STEEL TRIANGULAR FRAME WITH THE APEX CONNECTED TO THE TURNTABLE THE STRUCTURE HAS ROLL AND

PITCH ARTICULATION AT ITS APEX AND TUBULAR BALLAST COMPARTMENT CONNECTING THE OPPOSITE

ENDS OF THE TWO SIDE MEMBERS THE BALLAST TANK REMAINS EMPTY UNTIL IT IS LIFTED AND

CONNECTED TO THE TWO MOORING ARMS SO IT WEIGHS LESS DURING LIFTINGCONNECTING OPERATIONS

AND SO IT FLOATS PRIOR TO THE FSRU ARRIVAL

ONCE HOOKED UP TO THE FSRU THE YOKE BALLAST COMPARTMENTS WILL BE FILLED WITH 1984

SHORT TONS 1800 TONNES OF FRESH OR DISTILLED WATER WHICH WILL HAVE BEEN TREATED WITH

BENIGN PROPRIETARY CORROSION INHIBITOR SO AS TO PREVENT ANY INTERNAL CORROSION OF THE

BALLAST SPACE THIS BALLAST WATER ACTS AS COUNTERWEIGHT TO HELP RESTORE THE FSRU TO

EQUILIBRIUM SHOULD IT MOVE UNDER ENVIRONMENTAL EFFECTS ALTHOUGH NOT ANTICIPATED IF ANY

INHIBITED WATER MUST BE DRAINED IT SHALL BE COLLECTED AND DISPOSED OF AT SUITABLE ONSHORE

FACILITY

ACCESS TO AND FROM THE FSRU TO THE MOORING TOWER IS VIA THE YOKE THROUGH RETRACTABLE

GANGWAY LADDERS ATTACHED TO THE MOORING ARMS AND SERIES OF PLATFORMS AND LADDERS

INSTALLED ON THE YOKE STRUCTURE
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FIGURE 18A DETAILED DEPICTION OF YOKE MOORING SYSTEM
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FIGURE 18B SUBSEA DEPICTION OF YMS JACKET AND FSRU
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MOORING SUPPORT STRUCTURE MSS ON FSRU

THE MSS ON THE FSRU CONSISTS OF TUBULAR FRAME MOUNTED ONTO THE BOW OF THE FSRU
THE STRUCTURE OVERHANGS THE BOW OF THE VESSEL TO PROVIDE CLEARANCE FOR THE YOKE THE

MSS MOUNTED ON THE FSRUS BOW CONSISTS OF TUBULAR STEEL SPACE FRAME STRUCTURE

WHICH IS WELDED INTO REINFORCED AREAS IN THE VESSELS BOW THE STRUCTURE OVERHANGS THE

BOW OF THE FSRU TO ENSURE CLEARANCE BETWEEN THE MOORING YOKE AND THE FSRU DURING

THE WORST DESIGN CONDITION DISPLACEMENTS THE TWO MOORING LEGS THAT SUPPORT THE

BALLASTED END OF THE MOORING YOKE ARE SUSPENDED FROM THE UPPER OUTERMOST EDGE OF THE

STRUCTURE VIA UNIJOINTS

THE MSS IS DESIGNED NOT ONLY TO SUPPORT THE TWO MOORING LEGS BUT ALSO TO ACT AS TIEIN

POINT FOR THE SENDOUT GAS FLEXIBLES UTILITY TRANSFER HOSES AND UMBILICALS SPANNING FROM

THE MOORING TOWER ACCESS TO THE YOKE VIA STAIRWAY UP FROM THE FSRU DECK AND

LADDERS ATTACHED TO THE MOORING LEGS IS ALSO PROVIDED BY THE MSS REINFORCED LIFT

ATTACHMENT POINTS AND LUGS ARE PROVIDED ON THE MSS TO FACILITATE THE LIFT AND CONNECTION

OF THE YOKE TO THE MOORING LEGS DURING INSTALLATION OF THE FSRU WHEN IT ARRIVES ON SITE

JUMPERS

THE TRANSFER OF THE SENDOUT GAS BETWEEN THE FSRU AND THE YOKE IS ACHIEVED THROUGH TWO

16IN 405MM INSIDE DIAMETER 545FT 166M LONG JUMPERS THAT ARE SUSPENDED

BETWEEN THE MSS ON THE FSRU AND THE TURNTABLE STRUCTURE ON THE FIXED MOORING TOWER

THE JUMPERS HAVE WALL THICKNESS OF 22 IN 56 MM AND ARE COMPOSED OF STRIPWOUND

STAINLESS STEEL RUBBERIZED TEXTILE PLIES WITH STEEL CABLE REINFORCEMENT AND AN ELASTOMER

EXTERNAL COATING THE MEANS OF CONNECTION BETWEEN TRANSFER LINES AND THE PIPELINE RISER IS

DESCRIBED IN DETAIL IN RESOURCE REPORT 13 ENGINEERING AND DESIGN MATERIAL

1325 LNG STORAGE AND VAPORIZATION FACILITIES

13251 LNG CONTAINMENT

THE FSRU WILL TEMPORARILY STORE LNG IN MEMBRANE STORAGE TANKS INCORPORATED INTO THE

HULL OF THE STRUCTURE WITH TOTAL NET STORAGE CAPACITY OF 350000 M3 APPROXIMATELY BCF

OF NATURAL GAS THE STORAGE CAPACITY OF THE FSRU WILL BE DIVIDED BETWEEN LNG TANKS

EACH HAVING AN APPROXIMATE VOLUME OF 44850 M3 THE STORED LNG WILL BE MAINTAINED AT

TEMPERATURE OF MINUS 260 AND NORMAL OPERATING PRESSURE OF ITO POUNDS PER

SQUARE INCH PSI CLOSELY APPROXIMATING ATMOSPHERIC PRESSURE EACH LNG STORAGE TANK

WILL BE EQUIPPED WITH RETRACTABLE PUMP THAT WILL BE USED TO TRANSFER LNG FROM STORAGE

TO THE VAPORIZER SYSTEM NO MECHANICAL MEANS OF REFRIGERATION WILL BE REQUIRED BECAUSE

LNG IS REFRIGERATED LIQUEFIED AT THE SENDING SITE AND TRANSPORTED IN THERMALLY INSULATED

LNG CARRIER CARGO TANKS

USING THE GAZ TRANSPORT AND TECHIGAZ MARK III MEMBRANE TANK SYSTEM AS AN EXAMPLE

THE MAIN COMPONENTS OF THE CONTAINMENT SYSTEM WILL INCLUDE
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12MMTHICK STAINLESS STEEL PRIMARY BARRIER CONSISTING OF AN ORTHOGONAL

SYSTEM OF CORRUGATIONS TO COMPENSATE FOR THERMAL CONTRACTION AND MECHANICAL

SHIP DEFLECTIONS

INSULATION CONSISTING OF RIGID POLYURETHANE FOAM WITH REINFORCING GLASS FIBERS

BETWEEN TWO PLYWOOD SHEETS THE THICKNESS OF WHICH IS DETERMINED TO LIMIT THE

BOIL OFF RATE TO 015 PER DAY WITH CARGO TANKS AT 98 FULL AND

SECONDARY BARRIER COMPRISED OF LAMINATED COMPOSITE MATERIAL MADE OF TWO

GLASS CLOTHS WITH ALUMINUM FOIL CALLED TRIPLEX IN BETWEEN FOR TIGHTNESS THE

SECONDARY BARRIER PROVIDED TO CONTAIN LNG IN CASE OF LEAKAGE THROUGH THE

PRIMARY BARRIER IS INSERTED IN THE INSULATING STRUCTURE

THE MEMBRANE AND INSULATION SYSTEM TRANSMITS CARGO PRESSURE TO THE INNER STEEL HULL

STRUCTURE OF THE FSRU

THE GAZ TRANSPORT AND TECHIGAZ NO 96 MEMBRANE TANK SYSTEM MAY BE USED AS AN

ALTERNATIVE TO THE GAZ TRANSPORT AND TECHIGAZ MARK III

ALL MATERIALS MATERIAL TESTING AND APPROVAL OF MANUFACTURERS FOR THE LNG CONTAINMENT

SYSTEM WILL BE ACCORDANCE WITH THE REQUIREMENT THE CLASSIFICATION SOCIETY STANDARDS ALL

MATERIALS WILL BE SUITABLE FOR THE SPECIFIED TEMPERATURES THE MATERIAL USED FOR

CONSTRUCTION OF THE MEMBRANE PRIMARY BARRIER WILL BE CHROMIUM NICKEL STAINLESS STEEL

WITH VERY LOW CARBON CONTENT

13252 VAPOR HANDLING SYSTEM

DURING NORMAL OPERATIONS SMALL AMOUNT OF THE LNG WITHIN THE STORAGE TANKS WILL

VAPORIZE PRIMARILY DUE TO HEAT INPUTS FROM THE AMBIENT CONDITIONS INTANK PUMPS AND

CHANGES IN BAROMETRIC PRESSURE VAPOR WILL ALSO BE GENERATED DURING LNG CARRIER

UNLOADING DUE TO THE DISPLACEMENT OF TANK VAPORS AS THE TANKS ARE FILLED WITH LNG

VAPORHANDLING SYSTEM WILL COLLECT AND TRANSFER BOG ORIGINATING FROM THE STORAGE TANKS

EITHER BACK TO THE LNG CARRIER OR TO RECONDENSER WHICH IS USED TO RELIQUEFY ALL OF THE

BOG

DURING LNG CARRIER UNLOADING OPERATIONS PROPORTION OF THE BOG WILL BE RETURNED TO

THE SHIP VIA DEDICATED BOG COMPRESSORS TO COMPENSATE FOR THE VOLUME OF LIQUID PUMPED

OUT TO MAINTAIN THE CARRIERS TANK PRESSURE

ANY GENERATED BOG THAT IS NOT RETURNED TO THE CARRIER OR BOG THAT IS NORMALLY GENERATED

WHEN NO FSRU LOADING OPERATIONS ARE TAKING PLACE WILL BE SENT BY THE COMPRESSORS TO THE

RECONDENSER WHERE IT WILL BE CONDENSED BACK INTO LIQUID BY DIRECT CONTACT WITH LNG
THE RECONDENSED BOG IS THEN COMBINED WITH THE SENDOUT LNG PRIOR TO BEING PUMPED

UP TO PIPELINE PRESSURE IN THE SENDOUT PUMPS AND PASSING THROUGH THE VAPORIZERS THE

FSRU WILL HAVE THREE BOG COMPRESSORS TWO OPERATIONAL AND ONE INSTALLED AS SPARE
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THE BOG COMPRESSORS ACT AS PUMP FOR BOG FOR ITS DELIVERY TO EITHER THE LNG CARRIER

OR THE RECONDENSER THE RECONDENSER IS VERTICAL CHAMBER THAT ALLOWS VAPOR AND SYSTEM

LNG TO COME INTO DIRECT CONTACT SUCH THAT THE GAS IS CONDENSED BY THE LNG BACK INTO THE

LIQUID STREAM

13253 LNG VAPORIZATION SYSTEM

THE LNG FROM THE LNG CARGO TANKS ON THE FSRU WILL BE PUMPED FROM THE TANKS THROUGH

INDIVIDUAL INTANK PUMPS

THE LNG FROM THE CARGO TANKS PASSES THROUGH RECONDENSER WHERE BOG IS INTRODUCED

AND RELIQUEFIED ON EXITING THE RECONDENSER THE LNG PASSES TO MANIFOLD WHERE IT IS

DIVIDED INTO NUMBER OF REGASIFICATION TRAINS EACH COMPRISED OF HIGHPRESSURE PUMP
AND VAPORIZER THE PUMPS RAISE THE LNG PRESSURE TO THAT SUITABLE FOR ENTRY TO THE

VAPORIZERS THE REGASIFICATION PLANT IS DESIGNED TO VAPORIZE LNG AT PEAK CAPACITY OF

2500 M3HOUR

THE FSRU WILL HAVE EIGHT STVS THAT WILL VAPORIZE LNG TO NATURAL GAS FROM THERE THE

VAPORIZED GAS IS FURTHER HEATED TO UP TO 144 62C IN THE PRINTED CIRCUIT HEAT

EXCHANGER PCHE TYPE SUPERHEATERS WITH SENDOUT GAS TEMPERATURE BEING DEPENDENT ON

GAS DELIVERY REQUIREMENTS THE GAS WILL THEN PASS THROUGH METERING STATION PRIOR TO

BEING ROUTED TO THE TRANSFER HOSES OF THE MOORING SYSTEM AND FINALLY TO THE SUBSEA

CONNECTING PIPELINE VIA THE RISER ODORANT WILL BE ADDED ON THE FSRU PRIOR TO INJECTION

INTO THE SUBSEA CONNECTING PIPELINE

BOTH THE VAPORIZERS AND THE SUPERHEATERS USE CLOSED LOOP 5050 GLYCOLWATER MIX AS

HEATING MEDIUM SUPPLIED AT TEMPERATURE BETWEEN 162 AND 185

THE PRIMARY HEAT SOURCE FOR THE GLYCOLWATER SYSTEM WILL BE SUPPLIED BY GASFIRED PROCESS

HEATERS AND AUGMENTED BY EXHAUST HEAT FROM THE WHRUS OF THE GAS TURBINES THERE IS NO

USE OF OR DISCHARGE TO SEAWATER FROM THE PROPOSED VAPORIZER SYSTEM THE FUEL SOURCE FOR

THE PROCESS HEATERS WILL BE VAPORIZED LNG TAPPED FROM THE VAPORIZER SYSTEM THE

PROCESS HEATERS WILL CONSUME APPROXIMATELY MMCFD OF NATURAL GAS AT 100 LOAD LEVEL

THE PROCESS HEATERS WILL BE EQUIPPED WITH SELECTIVE CATALYTIC REDUCTION SCR UNITS TO

REDUCE THE NITROGEN OXIDES NO CONTENT OF THE EXHAUST GASES DOWN TO 25 PARTS PER

MILLION PPM TO MEET THE REGIONS STRICT NO CONTROL REQUIREMENTS AN SCR UNIT

OPERATES BY CONTINUOUSLY INJECTING SMALL AMOUNT OF AQUEOUS AMMONIA INTO THE PROCESS

HEATER EXHAUST STREAM AND THEN PASSING THE EXHAUST GASES THROUGH CATALYST THE

AMMONIA IS NEEDED TO MAKE THE CHEMICAL REACTION IN THE CATALYST BE AS EFFECTIVE AS

POSSIBLE IN REDUCING NOR VOLATILE ORGANIC COMPOUNDS VOCS AND CARBON MONOXIDE

CO CONTENT WILL ALSO BE REDUCED TO 10 PPM OR LESS BY USE OF SPECIAL CATALYSTS THESE

SPECIAL CATALYSTS DO NOT REQUIRE ANYTHING TO BE ADDED TO THE EXHAUST TO REDUCE VOC AND

CO EMISSIONS

THE DELIVERY STORAGE AND HANDLING OF AQUEOUS AMMONIA WILL BE ADDRESSED AT THE DETAILED

DESIGN STAGE EQUIPMENT AND PROCEDURES WILL CONFORM TO CLASS AND MANUFACTURERS

REQUIREMENTS INCLUDING MATERIAL SAFETY DATA SHEETS
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13254 DIESEL OIL

OTHER THAN LNG AS FUEL SOURCE DIESEL OIL IS THE ONLY LIQUID FUEL TO BE STORED ONBOARD

THIS WILL BE USED FOR

GAS TURBINE COMMISSIONING AND BACK ONLY
DIESEL ALTERNATORS INCLUDING EMERGENCY UNIT

DIESEL ENGINE DRIVEN FIRE PUMPS AND

LIFEBOAT ENGINES

ALL FUEL AND LUBRICATING OIL TANKS WILL BE OF WELDED STEEL CONSTRUCTION INTEGRATED INTO THE

HULL AND WELL SECURED THE MAIN TANKS ARE AS FOLLOWS

DIESEL OIL STORAGE TANK TWO 2000 M3
DIESEL OIL SERVICE TANK TWO 50 M3 AND

EMERGENCY GENERATOR DIESEL OIL TANK ONE M3

OTHER SMALL OIL TANKS SIZING AND STORAGE LOCATIONS WILL BE DEFINED AT THE DETAILED DESIGN

STAGE INCLUDING STORAGE OF SMALL PACKAGED DRUMS

ALL FUEL AND LUBRICATING OIL TANKS AND SYSTEMS WILL BE FITTED WITH SAFETY AND SPILL

CONTAINMENT FEATURES ACCORDING TO CLASS REQUIREMENTS AND THIS WILL BE FURTHER DEFINED AT

THE DETAILED DESIGN STAGE SAFETY AND SPILL FEATURES WILL INCLUDE

DRIP PANS OR COAMINGS WHERE APPROPRIATE

QUICK CLOSING REMOTELY OPERATED TANK ISOLATING VALVES AND

HEATRESISTANT LEVEL GAUGESALARMS

OIL HANDLING PROCEDURES WILL BE DEVELOPED WITHIN THE FSRU SAFETY MANAGEMENT SYSTEMS

AND CONFORM TO UNITED STATES COAST GUARD USCG OIL TRANSFER PROCEDURES

13255 NITROGEN INJECTION

IN ORDER TO MEET GAS QUALITY LIMITS OF THE EXISTING IGTS TARIFF NITROGEN WILL BE INJECTED

INTO THE REGASIFIED LNG UP TO MAXIMUM OF 4 BY VOLUME AS MAY BE REQUIRED

NITROGEN INJECTION FACILITIES WILL BE LOCATED ON THE FSRU AND WILL UTILIZE MEMBRANE

TECHNOLOGY TO PRODUCE THE REQUIRED NITROGEN FROM THE AMBIENT AIR

1326 BERTHING AND UNLOADING FACILITIESLNG RECEIVING FACILITIES

THE BERTHING AND UNLOADING FACILITIES AT THE FSRU COMPRISED OF LIQUIDVAPOR LOADING

ARMS WILL INCLUDE SINGLE LNG CARRIER BERTH LOCATED MIDSHIP ON THE STARBOARD SIDE OF THE

FSRU THE BERTH CAN ACCOMMODATE ONE LNG CARRIER WITH CAPACITY IN THE RANGE OF

125000 UP TO POTENTIAL FUTURE CAPACITY OF 250000 M3 AT TIME

THE OFFLOADING AREA OF THE FSRU WILL SUPPORT ALL EQUIPMENT NEEDED TO SAFELY OFFLOAD

LNG FROM THE LNG CARRIER AND WILL CONSIST OF

FOUR LNG LOADING ARMS
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LOADING ARM POWER PACKS AND CONTROLS

ALL NECESSARY PIPING AND MANIFOLDS

GAS AND FIRE DETECTION FIRE PROTECTION AND FIREFIGHTING FACILITIES

LIFESAVING EQUIPMENT

PROVISIONS FOR TELECOMMUNICATIONS

SHIPSHORE ACCESS GANGWAY

SMALL CRANE AND

COLD SPLASH PROTECTION

LNG TRANSFER FROM THE LNG CARRIER TO THE FSRU IS ACHIEVED VIA DEDICATED UNLOADING

ARMS AS ARE STANDARD FOR ONSHORE TERMINALS THE FOUR UNLOADING ARMS COMPRISE TWO LIQUID

LINES ONE VAPOR RETURN LINE AND ONE SPARE LIQUIDVAPOR LINE EACH ARM HAS CAPACITY OF

5000 M3HR LIQUID OR 15000 M3HR VAPOR USING 16INCH STANDARD ARMS WITH QUICK

DISCONNECT COUPLING POWERED EMERGENCY RELEASE COUPLER AND MANIFOLD GUIDANCE

SYSTEM LOADING ARM SAFETY IS INTEGRATED INTO THE ESD SYSTEM AS DESCRIBED BELOW IN

SECTION 13112

THE FSRU AND LNG CARRIER MANIFOLD AND LOADING ARMS WILL BE OF SUITABLE MATERIAL FOR

LNG HANDLING EG STAINLESS STEEL SS3 16L OR SIMILAR AND WILL BE FURTHER DEFINED AT THE

DETAILED DESIGN STAGE

1327 POWER GENERATION

13271 GAS TURBINES

BROADWATER PROPOSES TO INSTALL THREE 22MEGAWATT IVIW AERODERIVATIVE COUPLED

GENERATOR SETS WITH ONE UNIT SERVING AS SPARE THE PRIMARY FUEL FOR THE GAS TURBINES WILL

BE NATURAL GAS SUPPLIED FROM AND REDUCED IN PRESSURE FROM FINAL PROCESS SENDOUT ONE

OF THE TURBINES WILL BE DESIGNED TO USE SECONDARY FUEL LOWSULFUR DIESEL OIL WITH FULL

LIQUID FUEL CONDITIONING AND FILTRATION SYSTEM INCORPORATED FOR USE IN EMERGENCY

SITUATIONS

HORIZONTAL WHRU WILL BE ATTACHED TO THE EXHAUST END OF EACH OF THE GAS TURBINES TO

PROVIDE HEAT TO THE LNG SUPERHEATERS AND TO THE ANCILLARY HEATING WATER SYSTEM TURBINE

EXHAUST GAS WILL PASS THROUGH CO CATALYST TO REDUCE CO TO 10 PPM OR LESS AND THEN

THROUGH HEAT MEDIUM GLYCOLWATER TUBE BUNDLE

AS WITH THE PROCESS HEATERS THE GAS TURBINES WILL BE EQUIPPED WITH SCR UNITS TO REDUCE

THE NO CONTENT OF THE EXHAUST GASES DOWN TO 25 PPM OR LESS IN ORDER TO MEET THE

REGIONS STRICT NO CONTROL REQUIREMENTS THE SCR UNITS WILL BE LOCATED AFTER THE PRIMARY

HEAT EXCHANGE BUNDLE SECOND HEAT EXCHANGE BUNDLE IS LOCATED DOWNSTREAM OF THE NO
REDUCTION CATALYST BED TO RECOVER MOST OF THE REMAINING HEAT IN THE EXHAUST STREAM

13272 DIESEL ENGINES

THERE WILL BE THREE DIESEL GENERATORS ALL ABOVE THE UPPER DECK ONE OF THESE GENERATORS

WILL BE SELFCONTAINED AND SUITABLY SIZED EMERGENCY DIESEL GENERATOR FOR BLACK STARTFIRST

START OPERATIONS
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1328 SEAWATER WITHDRAWAL AND DISCHARGE SYSTEMS

THE FSRU WILL HAVE FOUR SEAWATER INTAKES COMPRISED OF TWO MAIN INTAKES LOCATED ON THE

PORT AND STARBOARD SIDES OF THE BOTTOM OF THE FSRU HULL AND TWO FIRE PUMP INTAKES

LOCATED ON THE FORE AND AFT OF THE BOTTOM OF THE FSRU HULL

SEA CHEST INTAKES WILL WITHDRAW WATER FROM AN APPROXIMATE DEPTH OF 40 FEET 12 THE

SEA CHEST INTAKES WILL HAVE COARSE GRATE GRATE SIZE APPROXIMATELY INCHES INCHES AT

THE INTERFACE BETWEEN THE SEAWATER AND THE FSRU HULL INTAKE VELOCITIES WILL BE LIMITED TO

05 FEETSECOND 015 MS WHICH WILL ALLOW MOTILE ORGANISMS TO EASILY SWIM AWAY FROM

THE INTAKES

THE PORT AND STARBOARD SEA CHESTS WILL BE CONNECTED BY AN APPROXIMATELY 35INCH

CROSSOVER PIPE ONLY ONE INTAKE WILL OPERATE AT ANY GIVEN TIME

THE MAIN SEAWATER INTAKES WILL SUPPLY WATER FOR

BALLAST BALLAST INTAKE AND DISCHARGE WILL BE BASED ON THE VOLUME OF LNG

BEING RECEIVED BY THE FSRU ANDOR BEING REVAPORIZED AND SENT OUT BY THE

FSRU SEE SECTION 13281 BELOW

DESALINATION PLANT REVERSE OSMOSIS UNIT TWO PUMPS WILL BE AVAILABLE WITH

ONLY ONE PUMP IN OPERATION AT ANY TIME

MARINE GROWTH PREVENTION SYSTEM

BILGE AND GENERAL SERVICE PUMPS TO PROVIDE WATER CURTAIN FOR THE LNG
LOADING AREA

INERT GAS SCRUBBER COOLING PUMP FOR INFREQUENT USE ONLY IF CARGO TANK INERTING

AND AERATING IS REQUIRED AND

SEA WATER COOLING PUMP FOR EMERGENCY USE ONLY IF THE GLYCOLWATER SYSTEM

FAILS

IN THE SEA CHEST SODIUM HYPOCHLORITE IS ADDED AT CONTINUOUS LOW DOSE OF 02 PPM
RESULTING IN RESIDUAL CHLORINE CONCENTRATION OF 001 TO 005 IN THE SEAWATER USED BY THE

FSRU SODIUM HYPOCHLORITE IS PRODUCED FROM THE INTAKE SEA WATER VIA AN ELECTRO

CHLORINATION UNIT WHICH BY PASSING AN ELECTRIC CURRENT THROUGH THE SIDE STEAM SEAWATER

VIA TWO CONCENTRIC TITANIUM ELECTRODE TUBES CONVERTS THE SODIUM CHLORIDE IN THE SEAWATER

TO SAFE LOW CONCENTRATION SODIUM HYPOCHLORITE WHICH IS REINJECTED INTO THE SEA CHEST

WATER IS TREATED IN THIS WAY TO PREVENT MARINE GROWTH ON THE FSRU SEAWATER SYSTEMS

AFTER TREATMENT WITH SODIUM HYPOCHLORITE WATER WILL PASS THROUGH AN INLINE 5MM
SCREEN TO MANIFOLD WHERE THE WATER IS DIRECTED FOR VARIOUS USE THROUGHOUT THE FSRU
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THE QUANTITIES OF WATER WITHDRAWALS AND DISCHARGES ASSOCIATED WITH THE FSRU ARE

PROVIDED IN RESOURCE REPORT WATER USE AND QUALITY

WATER INGESTED BY EITHER OF THE TWO FIRE WATER INTAKES WILL NOT BE TREATED WITH SODIUM

HYPOCHLORITE

13281 BALLAST SYSTEM

THE FSRU WILL BE EQUIPPED TO MAINTAIN ITS DRAFT TRIM AND STABILITY WITHIN SPECIFIC

RANGE BY USING WATER BALLAST SYSTEM THE PORT AND STARBOARD SEA CHESTS WILL PROVIDE THE

SEAWATER FOR THE BALLAST SYSTEM

NORMAL BALLAST WATER INTAKE WILL OCCUR IN CONJUNCTION WITH THE CONTINUAL SENDOUT OF

NATURAL GAS THROUGH THE MARINE PIPELINE GIVEN THAT THE DENSITY OF LNG RELATIVE TO SEA

WATER IS APPROXIMATELY 045 TO OFFSET DAILY VAPORIZATION AND SENDOUT OF 2000 M3HOUR
THE FSRU WILL NEED TO TAKE ON APPROXIMATELY 900 M3HR OF SEAWATER OR APPROXIMATELY

57 MILLION GALLONS OF WATER PER DAY

DURING LNG OFFLOADING FROM THE CARRIER TO THE FSRU THE FSRU WILL NEED TO DISCHARGE

ADDITIONAL VOLUMES OF BALLAST WATER TO OFFSET THE LNG TRANSFERRED TO THE FSRU DURING

THE COURSE OF THE LOADING ACTIVITIES
DISCHARGE

OF BALLAST WATER WILL BE AS HIGH AS 4500

M3HR TO BALANCE LOADING RATE OF 10000 HR TOTAL BALLAST WATER RELEASED FROM THE

FSRU WILL EQUAL APPROXIMATELY SLIGHTLY LESS THAN ONE HALF OF THE CARGO VOLUME OFFLOADED

THEREFORE FOR 145000 M3 LNG SHIPMENT THE FSRU WOULD DISCHARGE APPROXIMATELY

65250 M3 APPROXIMATELY 172 MILLION GALLONS OF BALLAST WATER

THE FSRU WILL BE BALLASTED AT THE CONSTRUCTION YARD BEFORE COMMENCING THE TOW TO LONG
ISLAND SOUND IN COMPLIANCE WITH THE INTERNATIONAL CONVENTION FOR THE CONTROL AND

MANAGEMENT OF SHIPS BALLAST WATER AND SEDIMENTS BALLAST WATER EXCHANGE WILL BE

COMPLETED DURING THE VOYAGE REGULATIONS REQUIRE THIS TO BE CONDUCTED AT LEAST 200

NAUTICAL MILES FROM THE NEAREST LAND AND IN WATER AT LEAST 200 METERS IN DEPTH WITH AN

EFFICIENCY OF 95 VOLUMETRIC EXCHANGE OF BALLAST WATER

THE INTERNATIONAL CONVENTION IS SET FORTH IN 33 CFR SUBPART BALLAST WATER

MANAGEMENT FOR CONTROL OF NONINDIGENOUS SPECIES IN WATERS OF THE UNITED STATES

13282 WASTE AND WATER TREATMENT

OPERATIONS ON THE FSRU WILL GENERATE VARIOUS TYPES OF WASTE MATERIAL HAZARDOUS

MATERIALS THAT WILL BE ONBOARD THE FSRU INCLUDE PAINTS SOLVENTS AMMONIA AND ODORANT

IN ADDITION LUBRICATING OIL WILL BE STORED ONBOARD FOR USE WITH VARIOUS ROTATING

EQUIPMENT DIESEL FUEL WILL ALSO BE ONBOARD FOR THE EMERGENCY DIESEL GENERATOR

ADDITIONAL DISCUSSIONS OF THE PRIMARY WASTE TYPES ARE PRESENTED BELOW

PAINTS AND SOLVENTS

FSRU MAINTENANCE ACTIVITIES WILL REQUIRE THE USE OF VARIOUS PAINTS SOLVENTS AND OTHER

MATERIALS THESE MATERIALS WILL BE BROUGHT ONBOARD IN RETAILSIZED CONTAINERS AND STORED

IN COMPARTMENTS SPECIFICALLY DESIGNED AND CONSTRUCTED FOR STORAGE OF HAZARDOUS MATERIALS

130 PUBLIC

BW000687



AND PAINTS EMPTY CONTAINERS WILL BE BROUGHT TO SHORE FOR APPROPRIATE DISPOSAL OR

RECYCLING

GRAY AND BLACK WATER

THE FSRU WILL BE EQUIPPED WITH AN ONBOARD TREATMENT PLANT TO TREAT ALL SEWAGE AND GRAY

WATER GENERATED ONBOARD IF TREATMENT PLANT OPTIONS CANNOT MEET THE STATE OF NEW YORK

DISCHARGE REQUIREMENTS ALL BLACK WATER WILL BE ROUTED TO HOLDING TANK IN THE FSRU AND

SHIPPED TO SHORE FOR DISPOSAL AT AN APPROVED FACILITY ANY GRAY WATER GENERATED BY

SYSTEMS ON THE FSRU SUCH AS SINKS SHOWER DRAINS AND FLOOR DRAINS THAT MAY CONTAIN

INCREASED LEVELS OF DETERGENTS AND NUTRIENTS WOULD ALSO BE ROUTED TO HOLDING TANK AND

SHIPPED TO SHORE FOR DISPOSAL AT AN APPROVED FACILITY

FOR THE ONBOARD TREATMENT PLANT BROADWATER WILL USE MARINE BIOREACTOR MBR RATHER

THAN TYPICAL USCG TREATMENT SYSTEM THE DISCHARGE FROM THE MBR WHICH WILL BE

LOCATED APPROXIMATELY FEET BELOW THE WATER LINE IS ANTICIPATED TO BE

APPROXIMATELY 2000 TO 5000 GALLONS PER DAY TO 19 M3D THE MIBR PROVIDES AN

ADVANCED TREATMENT PROCESS THAT PRODUCES DISCHARGE OF MUCH HIGHER QUALITY THAN

USCG TREATMENT DEVICE AND PROVIDES BROADWATER WITH THE ABILITY TO BE CONSISTENT WITH

THE LONG ISLAND SOUND COMPREHENSIVE CONSERVATION AND MANAGEMENT PLAN

TYPICAL USCG TREATMENT DEVICE CAN ACHIEVE THE FOLLOWING EFFLUENT QUALITY STANDARDS

SUSPENDED SOLIDS 150 MGL AND

FECAL COLIFORM 200 COUNTSLOOML

BIOLOGICAL OXYGEN DEMAND PH AND CHLORINE ARE NOT PARAMETERS TYPICALLY ANALYZED FOR

TREATMENT IN THIS TYPE OF SYSTEM

THE MBR SYSTEM PRODUCES MUCH HIGHER EFFLUENT QUALITY AND ADDRESSES MORE WATER

QUALITY PARAMETERS THAN USCG TREATMENT DEVICE THE 1VIIBR EFFLUENT QUALITY STANDARDS

INCLUDE

SUSPENDED SOLIDS 31 MGL
BIOLOGICAL OXYGEN DEMAND 26 MGL
FECAL COLIFORM 106 COUNTSLOOML

PH WITHIN ACCEPTABLE LIMITS FOR THE ORIGINAL WATER SOURCE AND

CHLORINE TGL

AMMONIA

SELECTIVE CATALYTIC REDUCTION SCR WILL BE USED TO REDUCE AIR EMISSIONS OF NO TO LEVELS

IN ACCORDANCE WITH NEW YORK STATE REQUIREMENTS FOR SUFFOLK COUNTY AQUEOUS AMMONIA

WILL BE USED AS PART OF THE SCR PROCESS AMMONIA STORAGE AND HANDLING PROCEDURES WILL

BE DEVELOPED WHEN THE DETAILED FSRU DESIGN COMMENCES
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ODORANT

ODORANT IS ADDED TO NATURAL GAS TO GIVE IT PERCEPTIBLE ODOR EVEN AT LOW CONCENTRATIONS

STORAGE AND HANDLING PROCEDURES AS WELL AS THE AMOUNT AND TYPE OF ODORANT INJ ECTED INTO

THE GAS STREAM WILL BE IN ACCORDANCE WITH REGULATORY REQUIREMENTS

ONLY COMMERCIALLY AVAILABLE ODORANT WILL BE USED AND HANDLING WILL BE IN ACCORDANCE

WITH THE MANUFACTURERS RECOMMENDATIONS AND THE APPROPRIATE MATERIAL SAFETY DATA

SHEET FOR LOGISTICAL PURPOSES IT IS ANTICIPATED THAT INTERNATIONAL STANDARDS ORGANIZATION

ISO TANK CONTAINERS WILL BE USED TO TRANSPORT AND STORE THE ODORANT ONBOARD THE FSRU
THESE CONTAINERS TYPICALLY HAVE CAPACITY OF 6600 GALLONS 25000 LITERS AND DECK

SPACE WILL BE PROVIDED ON THE FSRU FOR TWO CONTAINERS WITH AN APPROPRIATE SPILL

CONTAINMENT ARRANGEMENT AROUND THIS AREA FOR SAFETY PURPOSES AS THE CONTAINER IS BEING

EMPTIED THE VAPOR SPACE WILL BE INERTED FROM THE FSRU NITROGEN SUPPLY ODORANT SPILL

PROCEDURES WILL BE INCLUDED WITHIN THE TERMINAL SPILL RESPONSE PLANNING AND

PREPAREDNESS PLAN FOR BOTH TRANSPORT AND STORAGE PHASES

1329 DRAINAGE SYSTEMS AND DECK RUNOFF

BROADWATER WILL MANAGE STORM WATER RUNOFF FROM ATMOSPHERIC PRECIPITATION DEPENDING ON

THE LOCATION ON THE FSRU UNCONTAMINATED STORM WATER RUNOFF FROM THE FSRU WILL BE

COMPRISED OF RAINWATER AND WILL BE DIRECTED OVERBOARD VIA SCUPPER DRAINS THE VOLUME OF

THIS RUNOFF IS DEPENDENT ON THE LOCAL LEVEL OF PRECIPITATION AND WILL BE AT AMBIENT

TEMPERATURE WHEN DRAINED TO THE SOUND RUNOFF FROM ANY DECK LOCATION THAT HAS THE

POTENTIAL FOR OIL ANDOR GREASE CONTAMINATION WILL NOT BE DIRECTED OVERBOARD RUNOFF FROM

THESE AREAS WILL INSTEAD BE COLLECTED AND ROUTED TO THE BILGE HOLDING TANK FOR SHIPMENT TO

SHORE FOR DISPOSAL AT AN APPROVED FACILITY THESE PRACTICES ENSURE THAT STORM WATER RUNOFF

DOES NOT CONTAIN HYDROCARBON CONTAMINANTS FROM THE FSRU DISCHARGE DURING TESTING OF

THE FIRE WATER BYPASS SYSTEM WILL BE OVERBOARD VIA SCUPPER DRAINS

13210 OTHER FACILITIES

132101 CREW QUARTERS

THE FSRU WILL HAVE FACILITIES TO ACCOMMODATE PERMANENT CREW OF UP TO 30 AND

TEMPORARY CREW OF 30 FOR SAFETY REASONS ALL LIVING DINING AND RECREATIONAL AREAS WILL

BE CONTAINED WITHIN THE CREW QUARTERS TO SEPARATE THE PROCESSING AREA FROM THE

ACCOMMODATION AREA

132102 COMMAND AND CONTROL FACILITIES

COMMAND AND CONTROL FACILITIES INCLUDING MONITORING AND CONTROL FACILITIES FOR NATURAL

GAS PROCESS ACTIVITIES BALLASTING COMMUNICATION RADAR EQUIPMENT ELECTRICAL GENERATION

EMERGENCY SYSTEMS AND THRUSTER CONTROLS WILL BE LOCATED IN CENTRAL CONTROL ROOM IN THE

ACCOMMODATION AREA

13211 SAFETY SYSTEMS

132111 EMERGENCY SHUTDOWN SYSTEMS

THE FSRU WILL HAVE EMERGENCY SHUTDOWN ESD SYSTEMS TO ALLOW FOR THE SAFE

TERMINATION OF OPERATIONS IN THE EVENT OF AN OPERATIONAL PROBLEM THE SYSTEMS WILL ALLOW
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FOR EITHER THE SHUTDOWN OF INDIVIDUAL SECTIONS OF THE FSRU OR THE ENTIRE FACILITY

DEPENDING ON THE PARTICULAR EVENT

THE LNG CARRIER AND THE FSRU WILL EACH BE EQUIPPED WITH THEIR OWN ESD SYSTEMS

WHICH WILL BE INTERCONNECTED IN SUCH WAY THAT ANY UNUSUAL ACTION ON THE FSRU OR THE

CARRIER WILL AUTOMATICALLY STOP THE UNLOADING PROCEDURE ONBOARD THE SHIP DETAILS OF THE

SPECIFIC ESD SYSTEMS WITH WHICH THE FSRU WILL BE EQUIPPED ARE DESCRIBED IN RESOURCE

REPORT 13 ENGINEERING AND DESIGN MATERIAL

132112 LNG SPILL DRAINAGE AND CONTAINMENT

TO PROTECT THE HULL OF THE FSRU FROM ANY LNG SPILL THAT MAY OCCUR COAMING AND

DRAINING SYSTEMS WILL BE PROVIDED TO DIVERT SPILLED LNG TO DISPOSAL POINT ON THE PORT

SIDE OF THE FSRU THE DISPOSAL POINT WILL BE SELECTED SUCH THAT THERE WOULD BE NO

INTERFERENCE WITH ANY OTHER VESSEL THAT MAY BE IN THE IMMEDIATE VICINITY OF THE FSRU
LNG SPILLS FROM LOADING ARMS ARE ALSO MITIGATED USING STAINLESS STEEL CLADDING ON PARTS OF

THE FSRU HULL AT LOADING POINTS COMBINED WITH WATERCURTAIN SPRAY THE LNG WILL

LEAVE NO RESIDUE AND WILL NOT HAVE AN IMPACT ON WATER QUALITY RESOURCE REPORT 13

SECTION 134 CONTAINS LNG SPILL DETAILS

132113 FIRE PREVENTION

FIRE PREVENTION WILL BE INCORPORATED INTO THE DESIGN AND OPERATION OF THE FSRU ALL

EQUIPMENT AND OPERATIONS AND MAINTENANCE PROCEDURES WILL BE DESIGNED AND DEVELOPED TO

MINIMIZE THE CONSEQUENCES OF ACCIDENTALLY RELEASING FLAMMABLE LIQUIDS OR GASES THE

FSRU WILL BE FULLY EQUIPPED WITH SMOKE AND FIRE DETECTION SYSTEMS AND FIREFIGHTING

WATER SYSTEM

SEPARATE FIREFIGHTING DELUGE SPRAY WATER SYSTEM TO COVER THE PROCESS AREA CREW

ACCOMMODATIONS AND LIFEBOATS WILL BE PROVIDED IN ACCORDANCE WITH USCG REQUIREMENTS

ADDITIONAL DETAILS REGARDING FIRE PROTECTION SYSTEMS AND THE FIRE AND EXPLOSION ANALYSIS

ARE PROVIDED IN RESOURCE REPORT 13 ENGINEERING AND DESIGN MATERIAL

13212 LNG CARRIERS

LNG CARRIERS WILL CALL AT THE BROADWATER FSRU AT FREQUENCY OF UP TO THREE TIMES PER

WEEK DEPENDING ON CARRIER SIZE LNG CARRIERS USUALLY RETAIN SMALL AMOUNT OF BALLAST

DURING THE LOADED VOYAGE FOR TRIM PURPOSES IT IS VERY UNLIKELY THAT VESSELS WILL DISCHARGE

ANY OF THIS BALLAST WITHIN LONG ISLAND SOUND BUT IN ANY EVENT THE WATER WOULD BE SUBJECT

TO BALLAST MANAGEMENT PLAN AS REQUIRED BY INTERNATIONAL REGULATIONS

DURING OFFLOADING THE LNG CARRIER TAKES ON BALLAST WATER THROUGH DEDICATED BALLAST

SYSTEM TO MAINTAIN TRIM STABILITY AND LIMIT HULL STRESSES THE WATER INTAKE LOCATIONS

DIFFER FROM VESSEL TO VESSEL BUT TYPICALLY ARE WITHIN THE MACHINERY SPACE AND EITHER ON THE

BOTTOM OF THE HULL OR TOWARDS THE BOTTOM OF THE SIDESHELL IN THE VICINITY OF THE TURN OF THE

BILGE INTAKE SYSTEMS ARE OF SIMILAR DESIGN TO THE FSRU WITH AN LNG DISCHARGE RATE OF

10000 M3HR THE LNG CARRIER WILL NEED TO TAKE ON BALLAST WATER TO MAINTAIN TRIM

ALTHOUGH AN LNG CARRIER WILL TYPICALLY LEAVE THE FSRU AT REDUCED DRAFT IE WITH

HIGHER FREEBOARD THAN WHEN IT ARRIVED THE TOTAL AMOUNT OF BALLAST TAKEN ON WILL VARY
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ACCORDING TO THE SHIP SIZE AND THE ANTICIPATED WEATHER CONDITIONS THAT MAY BE ENCOUNTERED

ON DEPARTURE 145000 M3 LNG CARRIER TYPICALLY REQUIRES APPROXIMATELY 50000 M3

132 MILLION GALLONS AND FUTURE DESIGN 250000 M3 CARRIER IS ESTIMATED TO REQUIRE

APPROXIMATELY 97000 M3 256 MILLION GALLONS OF WATER TO PROCEED ON VOYAGE

TO MAINTAIN THE HULL INTEGRITY OF THE FSRU AND THE LNG CARRIER CONSTANT CURTAIN OF

WATER WILL BE DIRECTED OVERBOARD DURING LNG TRANSFER FROM THE CARRIER TO THE FSRU
WATER CURTAIN VOLUMES WILL BE ABOUT THE SAME AS FOR THE FSRU 8718 GALLONSHOUR 33
M3 PER HOUR DURING THE CARGO TRANSFER TIME THIS IS STANDARD INDUSTRY PRACTICE TO

PREVENT THE GROWTH OF MARINE ORGANISMS THE WATER WILL LIKELY BE TREATED WITH SODIUM

HYPOCHLORITE TO THE SAME CONCENTRATION AS THE INTAKE WATER FOR THE FSRU

133 SUBSEA CONNECTING PIPELINE

1331 OVERVIEW OF PIPELINE

THE PROJECT WILL INCLUDE AN APPROXIMATELY 217MILELONG 30INCH OUTSIDE DIAMETER

SUB SEA GAS TRANSMISSION PIPELINE FROM THE FSRU TO SUB SEA HOT TAP INTERCONNECTION ON

THE EXISTING IGTS PIPELINE CROSSING OF LONG ISLAND SOUND FIGURES 19A AND 19B SHOW

THE ALIGNMENT AND PROFILE OF THE PROPOSED PIPELINE ROUTE FEATURES OF THE PIPELINE ROUTE

ARE SUMMARIZED IN TABLE 12

TABLE 12 SUBSEA CONNECTING PIPELINE ROUTE FEATURES

WATER

LOCATION DESCRIPTION DEPTH

MOORING ESD ISOLATION VALVE PIG LAUNCHER PIPELINE RISER AND NA

TOWER SUBSEASUBSURFACE SAFETY VALVE SSSV UMBILICAL AND

CONTROLS SUPPORTED BY THE MOORING TOWER STRUCTURE

MP 00 SUBSEA PIPELINE INTERCONNECTION WITH PIPELINE RISER AT BASE 94 FT

OF THE MOORING TOWER STRUCTURE INCLUDING REMOTELY

CONTROLLED SUBSEASUBSURFACE SAFETY VALVE SSSV

MP 04 CHECK AND ISOLATION VALVE ASSEMBLY 94 FT

MP 30 CROSS SOUND CABLE POWER CABLE CROSSING 97 FT

MP 64 ATT TELECOMMUNICATIONS CABLE CROSSING 96 FT

MP 140 BEGIN STRATFORD SHOAL MIDDLE GROUND CROSSING 80 FT

MP 145 MINIMUM WATER DEPTH ALONG ROUTE 54 FT

MP 150 END STRATFORD SHOAL MIDDLE GROUND CROSSING 100 FT

MP 179 MAXIMUM WATER DEPTH ALONG ROUTE 126FT

MP 217 PIPELINE HOT TAP INTERCONNECTION WITH IGTS INCLUDING 120 FT

SUBSEA SHUTDOWN AND ISOLATION VALVES AND SUBSEA PIG

RECEIVER THIS LOCATION CORRESPONDS TO IGTS LONG ISLAND

SOUND CROSSING MP 182
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1332 DESIGN CODES AND STANDARDS

THE PIPELINE SYSTEM WILL BE DESIGNED IN ACCORDANCE WITH PART 192 TITLE 49

TRANSPORTATION OF NATURAL AND OTHER GAS BY PIPELINE MINIMUM FEDERAL SAFETY

STANDARDS LATEST EDITION OF THE CODE OF FEDERAL REGULATIONS CFR PROVIDED ALL

MINIMUM FEDERAL SAFETY STANDARDS HAVE BEEN MET ASME B3 18 GAS TRANSMISSION AND

DISTRIBUTION PIPING SYSTEMS WILL BE USED TO SUPPLEMENT THE REQUIREMENTS OF 49 CFR
PART 192 CODES FROM THE FOLLOWING ORGANIZATIONS ARE INCORPORATED INTO THE DESIGN AS

APPLICABLE

AMERICAN GAS ASSOCIATION AGA
AMERICAN NATIONAL STANDARDS INSTITUTE ANSI
AMERICAN PETROLEUM INSTITUTE API
AMERICAN SOCIETY OF MECHANICAL ENGINEERS ASME
INSTRUMENT SOCIETY OF AMERICA ISA
INTERNATIONAL STANDARDS ORGANIZATION ISO
MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTING INDUSTRY MS
NATIONAL ASSOCIATION OF CORROSION ENGINEERS NACE
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION OSHA
UNIFORM BUILDING CODE UBC

1333 PIPELINE MATERIAL SPECIFICATIONS

THE PIPELINE IS IN CLASS LOCATION AS DEFINED BY 49 CFR PART 192 THE PIPELINE

MATERIAL WILL BE HIGH STRENGTH STEEL MANUFACTURED IN ACCORDANCE WITH THE LATEST EDITION OF

API 5L STANDARD SPECIFICATION FOR LINE PIPE THE WALL THICKNESS OF THE 30INCHDIAMETER

PIPELINE WILL BE DESIGNED TO RESIST THE COMBINED LOADS THAT MAY BE EXPERIENCED DURING

PIPELINE INSTALLATION TESTING AND NORMAL OPERATION LIMITATIONS IMPOSED BY REGULATORY

REQUIREMENTS AND DESIGN CODES ALSO WILL BE ACCOUNTED FOR IN THE PIPELINE DESIGN THE

PIPELINE WILL BE DESIGNED FOR MAXIMUM ALLOWABLE OPERATING PRESSURE MAOP OF 1440

PSIG PIPELINE FITTINGS WILL CONFORM TO ANSI 900 SPECIFICATIONS AND THE LINE PIPE WILL BE

OF ONE OF THE FOLLOWING OR COMPARABLE MATERIAL SPECIFICATIONS

30 OD 0720 WT API 5L GR X60 OR

30 OD 0665 WT API 5L GR X65 OR

30 OD 06 17 WT API 5L GR X70

1334 CORROSION PROTECTION

TO RESIST CORROSION OF THE PIPELINE EXTERIOR THE PIPELINE WILL BE EXTERNALLY COATED WITH

COATING MATERIAL SUCH AS FUSIONBONDED EPOXY

IN ADDITION TO AN EXTERNAL COATING THE PIPELINE WILL INCORPORATE SACRIFICIAL ANODES WITH

DESIGN LIFE OF MINIMUM OF 30 YEARS THIS SECONDARY CATHODIC PROTECTION SYSTEM WILL

SUPPLEMENT THE PIPELINE COATING SHOULD IT BE DAMAGED DURING INSTALLATION OR OPERATION

AN INSULATING JOINT WILL BE INSTALLED IN THE IGTS SPOOL PIPING TO ISOLATE THE IGTS PIPELINE

CATHODIC PROTECTION FROM THE BROADWATER PIPELINE CATHODIC PROTECTION ALSO AN ABOVE

WATER ISOLATION FLANGE KIT WILL BE CONSIDERED IN THE RISER AND TOPSIDE DESIGN OF THE YMS
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1335 CONCRETE WEIGHT COATING

WEIGHT COATING REQUIRED FOR NEGATIVE BUOYANCY AND ONBOTTOM STABILITY WILL BE STEEL

REINFORCED CONCRETE 140 TO 205 POUNDS PER CUBIC FOOT DENSITIES AS REQUIRED APPLIED OVER

THE FUSIONBONDED EPOXY FBE CORROSION COATING DURING THE DETAIL DESIGN PHASE THE

CONCRETE COATING THICKNESSES WILL BE DETERMINED THROUGH AN ON BOTTOM STABILITY ANALYSIS

AND THE USE OF ADHESIVE BETWEEN FBE COATING AND CONCRETE WEIGHT COATING FOR ADDITIONAL

ADHESION DURING LAY OPERATIONS WILL BE EVALUATED PRELIMINARILY THE THICKNESS OF THE

CONCRETE WEIGHT COATING IS APPROXIMATELY INCHES

THE CONCRETE WEIGHT COATING WILL BE APPLIED AT AN EXISTING OFFSITE CONCRETE COATING PLANT

AT LOCATION TO BE DETERMINED DURING DETAILED DESIGN THE CONCRETE WEIGHT COATED LINE

PIPE WILL THEN BE TRANSPORTED TO THE REGION TO STOCKPILE AND TRANSHIPMENT SITE WHERE IT

WILL BE STORED AWAITING COMMENCEMENT OF CONSTRUCTION

1336 PIPELINE EMERGENCY SHUTDOWN AND ISOLATION SYSTEMS

THE PIPELINE WILL CONNECT THE FSRU TO THE IGTS PIPELINE AND WILL INCLUDE NUMBER OF

VALVES THAT ARE REQUIRED FOR ISOLATION AND INSTALLATION ON THE YIVIS MOORING TOWER AN

ESD AND ISOLATION VALVE WILL BE PROVIDED UPSTREAM OF THE PIPELINE RISER THE BALANCE OF

THE ESD AND ISOLATION SYSTEMS ON THE PIPELINE WILL BE COMPRISED OF VARIOUS VALVES

PACKAGED INTO PIPELINE SPOOLS THAT WILL BE FABRICATED OFF SITE AND INSTALLED BY THE PIPELINE

CONTRACTOR

THE SUBSEA CONNECTION BETWEEN THE BROADWATER PIPELINE AND THE 30INCHDIAMETER RISER

ON THE YIVIS IS DEPICTED ON FIGURE 110 AND SHOWN IN SCHEMATIC ON FIGURE 111 IT WILL

CONSIST OF FOUR SPOOLS OF WHICH TWO WILL PROVIDE AN APPROXIMATELY 80 FT 40 FT EXPANSION

LOOP DESIGN FOR WARM GAS CONDITIONS IS DESCRIBED IN SECTION 1338 AND THE FOLLOWING

TWO WILL COMPRISE THE SUBSEA SHUTDOWN AND ISOLATION SYSTEMS AT THE PIPELINE BEGINOF

LINE

SUBSEA SUBSURFACE SAFETY VALVE AND UMBILICAL THE BATTERY LIMIT SPOOL

INCORPORATES SUBSEASUBSURFACE SAFETY VALVE SSSV THE SSSV WILL BE

30INCH FULLOPENING BALL VALVE FITTED WITH AN ACTUATOR AND AN UMBILICAL

CONNECTION THE SSSV WILL BE CONTROLLABLE FROM THE YIVIS AND FROM THE

FSRU FOR REMOTE AUTOMATIC AND EMERGENCY SHUT DOWN ESD ACTIVATION

BLOCK VALVE THE PIPELINE TIEIN SPOOL INCORPORATES GEAROPERATED

MAINTENANCE VALVE THAT NORMALLY WILL BE OPEN AND WILL REQUIRE MANUAL

ACTUATION BY DIVER TO CLOSE IT

CHECK AND ISOLATION VALVE SPOOL WILL BE INSTALLED APPROXIMATELY 2000 FEET DOWNSTREAM

OF THE YMS RISER THESE VALVES ARE INCLUDED IN THE DESIGN TO ISOLATE THE SECTION OF

PIPELINE ADJACENT TO THE FSRU FROM THE REST OF THE BROADWATER PIPELINE THE CHECK VALVE

WILL AUTOMATICALLY CONTAIN GAS DOWNSTREAM WITHOUT MANUAL INTERVENTION SHOULD THERE BE

FAILURE IN THE PIPELINE SYSTEM INSIDE THE WEATHERVANING RADIUS OF THE FSRU THE ISOLATION

VALVE WILL REQUIRE MANUAL ACTUATION BY DIVER TO CLOSE IT
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FIGURE 110 DEPICTION OF SUBSEA PIPELINE TIEIN WITH YMS RISER
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THE CONNECTION BETWEEN THE BROADWATER PIPELINE AND THE 24INCHDIAMETER IGTS

PIPELINE DEPICTED ON FIGURE 112 AND SHOWN IN SCHEMATIC FORM ON FIGURE 113 WILL

CONSIST OF THREE SPOOLS THE HOT TAP ASSEMBLY AND COMPONENTS WILL INCLUDE BALL VALVE

AND RINGTYPE JOINT RTJ FLANGE WITH BLIND THIS RTJ FLANGE WILL BE THE CONNECTING

POINT FOR THE SPOOLS THAT CONNECT THE BROADWATER PIPELINE TO THE IGTS PIPELINE THE HOT

TAP CONNECTING SPOOL CONTAINS THE SUBSEA SHUTDOWN AND ISOLATION SYSTEMS AT THE PIPELINE

END OF LINE THIS SHAPED SPOOL INCORPORATES CHECK VALVE WHICH WILL AUTOMATICALLY

ISOLATE THE BROADWATER PIPELINE FROM THE IGTS PIPELINE WITHOUT MANUAL INTERVENTION BY

PREVENTING BACKFLOW CONDITION FROM THE IGTS PIPELINE AS WELL AS DIVEROPERATED

BLOCK VALVE THAT IS NORMALLY OPEN IN ADDITION THE PIPELINE TIEIN SPOOL INCORPORATES

GEAROPERATED MAINTENANCE VALVE THAT NORMALLY WILL BE OPEN AND WILL REQUIRE MANUAL

ACTUATION BY DIVER TO CLOSE IT

IN THE EVENT IT IS NECESSARY TO EVACUATE THE PIPELINE AND THE IGTS PIPELINE IS NOT AVAILABLE

FOR USE GAS IN THE CONNECTING PIPELINE WILL BE DIRECTED TO THE FLARE STACK ON THE FSRU

1337 PIGGING FACILITIES

PIGGING TRAPS WILL BE CONSTRUCTED FOR THE VARIOUS PIGGING OPERATIONS REQUIRED RANGING

FROM POSTCONSTRUCTION CLEANING AND CALIPER PIGGING TO THE PERIODIC OPERATIONAL

MAINTENANCE RUNNING OF INTELLIGENT PIGS FOR PIPELINE INTEGRITY ASSESSMENT TRAPS ARE

DESIGNED IN ACCORDANCE WITH APPLICABLE CODES AND REGULATIONS FOR FITTINGS AND CONNECTIONS

TO THE PIPELINE THE LAUNCHING TRAP
WILL BE PLACED ON THE MOORING TOWER THE RECEIVING

TRAP WILL BE TEMPORARY TRAP INSTALLED NEAR THE SUBSEA CONNECTION TO THE IGTS PIPELINE

THE IGTS HOT TAP CONNECTING SPOOL SHOWN ON FIGURES 112 AND 113 WILL CONTAIN

FLANGE CONNECTION FOR ATTACHING THE PIG RECEIVER SPOOL THE FLANGE WILL NORMALLY HAVE

BLIND ATTACHED THAT WILL ONLY BE REMOVED WHEN PIGGING OPERATION IS SCHEDULED THE

RECEIVER WILL BE MOBILIZED WITH SUPPORT DIVING CREW WHEN THE PIGGING OPERATIONS ARE

PERFORMED THE RECEIVER WILL BE LOWERED TO THE TIEIN SPOOL FLANGED INTO POSITION AND WILL

RECEIVE THE PIG PRIOR TO REMOVING THE BLIND ON THE PIG RECEIVER FLANGE POLLUTION DOME

WILL BE INSTALLED OVER THE CONNECTION AREA TO CAPTURE ANY HYDROCARBON LEAKS THAT MAY

OCCUR DURING OPERATION DURING THE PIGGING OPERATION MS 24 VALVE THAT IS
PART

OF THE

SUBSEA CONNECTION ASSEMBLY TO THE IGTS PIPELINE WILL BE CLOSED TO DIRECT GAS FLOW

THROUGH THE RECEIVER BARREL AN 8INCH FLEXIBLE PIPE WILL BE CONNECTED FROM THE PIG

RECEIVER TO THE MS 24 VALVE ASSEMBLY TO ALLOW THE GAS TO CONTINUE THROUGH THE PIPELINE

AS THE PIG IS BEING RECEIVED

1338 PIPELINE DEPTH OF COVER

THE PIPELINE WILL BE LOWERED BELOW THE SEABED ALONG ITS ENTIRE LENGTH SUCH THAT THE TOPOF

PIPE IS MINIMUM OF THREE FEET BELOW THE PREDISTURBED NATURAL BOTTOM WHEREVER

SEDIMENT CONDITIONS PERMIT SETTLING OF THE TRENCH WALLS AND NATURAL SEDIMENTATION WILL BE

ALLOWED TO INFILL THE EXCAVATED TRENCH FOR THE MAJORITY OF THE PIPELINE BETWEEN 1VIP 20

AND 1VIP 217
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FIGURE 112 DEPICTION OF SUBSEA PIPELINE TIEIN WITH IGTS PIPELINE
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IF THE MINIMUM DEPTH OF COVER CANNOT BE ACHIEVED BASED ON THE SEDIMENT CONDITIONS AND

BROADWATER DETERMINES THAT SUPPLEMENTAL PIPELINE PROTECTION IS NEEDED ROCK CONCRETE

MATS OR SAND BAGS MAY BE UTILIZED TO PROVIDE PROTECTION AND PIPELINE STABILITY BASED ON

SITESPECIFIC CONDITIONS ENCOUNTERED AT THE TIME OF CONSTRUCTION ROCK AND SAND BAG

INSTALLATION WILL BE ACCOMPLISHED USING DROP TUBES OR SIMILAR MEANS TO ENSURE CORRECT

PLACEMENT WITHIN THE PIPELINE TRENCH AND OVER THE PIPELINE CONCRETE MAT INSTALLATION WILL

BE DIVERASSISTED TO ENSURE ADEQUATE COVERAGE OF THE PIPELINE THE FOLLOWING LOCATIONS

WILL HAVE ADDITIONAL PROTECTION ANDOR STABILIZATION MEASURES

THE TWO CABLE CROSSINGS MAY NEED CONCRETE MATS PLACED OVER THE INSTALLED

PIPELINE WHERE THE PIPELINE BRIDGES OVER THE CABLE AND IF THE TOP OF THE PIPELINE

IS LESS THAN THREEFEET BELOW THE NATURAL SEABED AND

THE TIEIN LOCATIONS AT THE FSRU AND IGTS LOCATIONS WILL HAVE PROTECTIVE

STRUCTURES ANDOR PROTECTION MATERIALS IN ADDITION TO SOME ROCK BACKFILL AND

SANDCEMENT BAGS OR GROUT BAGS

PROTECTIVE STRUCTURES IF USED WILL BE CAGELIKE STRUCTURES PLACED OVER THE TOP OF ALL OR

SOME OF THE SUBSEA VALVE ASSEMBLIES IN THE PIPELINE THE FINAL REQUIREMENTS DESIGN AND

DIMENSIONS WILL BE DETERMINED IN THE DETAILED DESIGN PHASE THE CAGELIKE STRUCTURES WILL

BE CONSTRUCTED OF STEEL TUBING AND PLATE AND EITHER STEEL OR FIBERGLASS GRATING MATERIALS

THEY WILL HAVE THE FOLLOWING APPROXIMATE PLAN DIMENSIONS

IGTS TIEIN ASSEMBLY INCLUDING CHECK VALVE BLOCK VALVE AND ASSOCIATED

BYPASS VALVES BLIND FLANGE TIEOVER VALVES AND HOT TAP ASSEMBLY 52 FT 32

FT

SSSV VALVE AT TIEIN WITH YIVIIS RISER 17 FT 15 FT

BLOCK VALVES AT TIEINS WITH YMS RISER AND IGTS PIPELINE 17 FT 15 FT

BLOCK AND CHECK VALVE ASSEMBLY AT 1VIP 20 30 FT 15 FT

THE PROTECTIVE STRUCTURES WHERE USED WILL BE INSTALLED BY DSV OR OTHER CONSTRUCTION

SUPPORT VESSEL DURING INSTALLATION OF THE VARIOUS SPOOLS AT HEIGHT OF ABOUT 10 FEET THEY

WILL PROTRUDE ABOUT FEET ABOVE NATURAL SEABED LEVEL EXCEPT FOR THE VALVES AT THE IGTS

TIEIN WHERE THE IGTS PIPELINE WAS FOUND TO HAVE ABOUT FEET OF COVER SANDCEMENT OR

SAND ONLY BAGS CAN BE USED TO TRANSITION THE SIDE SLOPES OF THE CAGELIKE STRUCTURES AND IF

NECESSARY CONCRETE MATTRESSES CAN BE LAID ACROSS THE TOP PORTION OF THE CAGE TO COVER THE

ACCESS HATCHES FOR BURIAL PROTECTION

DESIGN FOR WARM GAS CONDITIONS

THE SENDOUT GAS STREAM FROM THE FSRU WILL BE WARM VAPORIZED LNG WILL ENTER THE

SUB SEA CONNECTING PIPELINE AT TEMPERATURES BETWEEN APPROXIMATELY 90 AND 120 TO

SATISFY DOWNSTREAM IGTS REQUIREMENTS TO PREVENT EXCESSIVE DEFLECTIONS OF THE SUBSEA

CONNECTING PIPELINE DUE TO THERMAL EXPANSION PIPELINE EXPANSION LOOP WILL BE
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INCORPORATED INTO THE DESIGN IMMEDIATELY DOWNSTREAM OF THE SSSV SEE FIGURES 110 AND

111 IN ADDITION TO CONSTRAIN AND STABILIZE THE SUBSEA CONNECTING PIPELINE OVER

APPROXIMATELY THE FIRST MILES FROM THE FSRU MP 00 TO MP 20 IT WILL BE LOWERED

BELOW THE SEABED TO DEPTH OF COVER OF FIVE FEET THEN MECHANICALLY BACKFILLED

1339 COMPATIBILITY AND INTEGRATION WITH IROQUOIS GAS TRANSMISSION SYSTEM

THE PROJECT IS DESIGNED TO INCREASE THE AVAILABILITY OF NATURAL GAS TO THE NEW YORK AND

CONNECTICUT MARKETS THROUGH AN INTERCONNECTION WITH IGTS THE INTERCONNECTION WILL BE

LOCATED SUBSEA AT MP 182 OF THE IROQUOIS LONG ISLAND SOUND CROSSING

IGTS EXPANSION REQUIREMENTS

THE PROJECT IS DESIGNED TO TAKE ADVANTAGE OF EXISTING PIPELINE CAPACITY IN THE SOUTHERN

REGION OF THE IGTS NO INCREMENTAL PIPELINE LOOPING OR COMPRESSION FACILITIES ON THE

CURRENT IGTS PIPELINE SYSTEM ARE FORESEEN HYDRAULIC ANALYSIS OF THE IROQUOIS SYSTEM BY

BROADWATER DEMONSTRATES THAT THE EXISTING PIPELINE CAN ACCOMMODATE WIDE RANGE OF

PIPELINE SYSTEM FLOWS THAT IN TURN CAN ACCOMMODATE THE BROADWATER GAS INPUT WITHOUT

ADDITIONAL LOOPING OR COMPRESSION

DOWNSTREAM METERING FACILITIES MAY BE REQUIRED ON THE IGTS TO AFFECT DELIVERIES TO

CUSTOMERS AT NEW DELIVERY POINTS NONE OF THOSE REQUIREMENTS HAVE BEEN IDENTIFIED TO

DATE TO THE EXTENT THAT THESE FACILITIES MAY BE REQUIRED BY IGTS CUSTOMERS IMPACTS

FROM THE ADDITION OF METERING OR OTHER MINOR FACILITIES WOULD NOT BE EXPECTED TO BE

SIGNIFICANT AND CAN BE ADDRESSED WHEN AND IF IGTS DETERMINES THAT THOSE FACILITIES ARE

REQUIRED

PIPELINE DESIGN

THE IGTS PIPELINE ACROSS LONG ISLAND SOUND HAS THE FOLLOWING MATERIAL SPECIFICATION

24 OD 0576 WT API 5L GR X60

IN ITS LETTER TO THE FERC DATED OCTOBER 2005 IGTS STATED THAT ITS PIPELINE FROM THE

CONNECTICUT SHORE LINE TO ITS NORTHPORT SALES METER STATION IS DESIGNED TO ALLOW FOR

POTENTIAL FUTURE INCREASE ABOVE THE CURRENT MAOP OF 1440 PSIG SUBJ ECT TO RECEIPT OF ANY

REGULATORY APPROVALS THAT MAY BE NECESSARY

THE BROADWATER SUBSEA CONNECTING PIPELINE WILL BE TESTED AND QUALIFIED FOR AN MAOP OF

1440 PSIG TO MATCH THE CURRENT MAOP OF THE EXISTING IGTS PIPELINE OF 1440 PSIG THE

DESIGN OF THE BROADWATER PIPELINE FITTINGS AND LINE PIPE WALL THICKNESS WILL CONFORM TO THE

DESIGN PHILOSOPHY UTILIZED BY IGTS THE INCREASED DESIGN MARGIN THAT RESULTS FROM

ADOPTION OF THE IGTS PIPELINE DESIGN STANDARD PROVIDES AN EXTRA MEASURE OF PUBLIC SAFETY

FOR THE BROADWATER SUBSEA CONNECTING PIPELINE IN ITS CLASS LOCATION

THE INITIAL DESIGN OF THE IGTS PIPELINE DID NOT CONTEMPLATE THE DIRECT CONNECTION OF 10

BCFD OF NATURAL GAS FROM LNG OR ANY OTHER SUPPLY SOURCE IN THE IMMEDIATE LONG ISLAND

AND NEW YORK CITY REGION BY CONNECTING THE BROADWATER FSRU AND ITS LNG SUPPLY

DIRECTLY TO THE OFFSHORE PORTION OF THE IGTS PIPELINE IGTS WILL BENEFIT FROM AN INCREASE

IN THROUGHPUT IN THE IGTS PIPELINE ACROSS THE SOUND WITHOUT NEED FOR INCREASE IN THE
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MAOP OF THE IGTS PIPELINE FURTHER BENEFIT TO IGTS IS THAT WITH THE BROADWATER

PROJECT ATTACHED THE NEED FOR NEW OR EXPANDED COMPRESSION ON THE IGTS SYSTEM ONSHORE

IN CONNECTICUT OR AT ANY OTHER POINT ON ITS SYSTEM TO BE ABLE TO UTILIZE AN INCREASE IN THE

PIPELINES MAOP IS POTENTIALLY ELIMINATED

GAS CONTROL

DAYTODAY OPERATIONS OF THE BROADWATER FSRU AND SUBSEA CONNECTING PIPELINE AND OF

THE IGTS PIPELINE WILL BE INTEGRATED AND COORDINATED THE FSRU COMMAND AND CONTROL

FACILITY WILL EXERCISE ACTIVE CONTROL OF GAS SENDOUT OPERATIONS AND EMERGENCY SHUTDOWN

PROCEDURES ON THE FSRU AND YMS INCLUDING OPERATION OF THE SSSV ON THE SUBSEA

CONNECTING PIPELINE AT THE BASE OF THE YMS MOORING TOWER THE EXISTING GAS CONTROL

CENTER FOR THE IGTS SYSTEM IN SHELTON CONNECTICUT WILL BE IN CONTINUOUS UNINTERRUPTED

COMMUNICATION WITH THE COMMAND AND CONTROL FACILITY ON THE FSRU AND WILL MONITOR

PIPELINE SYSTEM CONDITIONS AND DELIVERIES INTO THE SUBSEA CONNECTING PIPELINE SYSTEM

GAS QUALITY AND MEASUREMENT

THE BROADWATER FACILITY WILL MANAGE SENDOUT GAS PROPERTIES INCLUDING GAS QUALITY AND

HEATING VALUE SEE ALSO SECTION 1325 BROADWATER WILL MEET THE GAS QUALITY LIMITS

STIPULATED IN THE IGTS FERC GAS TARIFF AS THOSE TARIFF LIMITS MAY BE AMENDED FROM TIME

TO TIME THE SENDOUT NATURAL GAS STREAM WILL BE SAMPLED AND MEASURED ON CONTINUOUS

BASIS TO ENSURE IT MEETS IGTS GAS QUALITY SPECIFICATIONS AT ALL TIMES BEFORE IT IS

TRANSFERRED FROM THE FSRU TO THE SUB SEA CONNECTING PIPELINE AN ONLINE GAS

CHROMATOGRAPH SYSTEM ON BOARD THE FSRU WILL PROVIDE CONTINUOUS QUANTITATIVE ANALYSIS

OF THE VAPORIZED NATURAL GAS IT WILL QUANTIFY THE CONCENTRATIONS OF THE MAIN NATURAL GAS

COMPONENTS FOR THE PURPOSE OF GAS ACCOUNTING CALCULATION OF CALORIFIC VALUE HEATING

VALUE AND REFERENCE DENSITY FOR FISCAL PURPOSES AND FOR CHECK OF GAS QUALITY CONFORMITY

ACCORDING TO LIMITS STIPULATED IN THE IGTS FERC GAS TARIFF BROADWATER WILL PROVIDE

IGTS WITH THE ABILITY TO MONITOR THE QUALITY OF THE GAS ENTERING THE BROADWATER SUBSEA

CONNECTING PIPELINE FURTHER IGTS WILL ITSELF BE ABLE TO MONITOR THE QUALITY OF THE

COMMINGLED GAS STREAM IN ITS SYSTEM AT ONSHORE SAMPLING AND MEASUREMENT LOCATIONS

THROUGH THE ADDITION OF GAS CHROMATOGRAPHS

VOLUMETRIC MEASUREMENT

LOCATING THE BROADWATER METERING FACILITIES ON BOARD THE FSRU IS SIGNIFICANTLY PREFERABLE

IN TERMS OF ENVIRONMENTAL IMPACT TO BUILDING NEW METERING FACILITIES IN LONG ISLAND

SOUND AT THE IGTS INTERCONNECT MODELING AND MEASUREMENT TOOLS CAPABLE OF

DETERMINING GAS LOSS AFTER MEASUREMENT ON THE FSRU BUT BEFORE INTERCONNECTION WITH THE

IGTS WILL BE UTILIZED AS NEEDED FURTHERMORE THE ABILITY TO MEASURE GAS VOLUMES FROM

THE FSRU COMBINED WITH AGGREGATE VOLUMES ENTERING AND EXITING LONG ISLAND SOUND ON

THE IGTS WILL PROVIDE AN ADEQUATE MEANS TO ACCOUNT FOR GAS VOLUMES

PIPELINE EMERGENCY SHUTDOWN AND ISOLATION

BOTH THE BROADWATER AND IGTS SUBSEA PIPELINES INCLUDE EQUIPMENT FEATURES DESIGNED TO

INCREASE THE OVERALL SAFETY OF THE SYSTEM AND PROTECT THE PUBLIC FROM POTENTIAL FAILURE

DUE TO ACCIDENTS OR NATURAL CATASTROPHES
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THE BROADWATER PIPELINE WILL BE EQUIPPED WITH BURIED SSSV AT THE BASE OF THE PIPELINE

RISER AND WILL BE REMOTELY CONTROLLED FROM THE YMS AND FROM THE FSRU COMMAND AND

CONTROL FACILITY IN AN EMERGENCY CHECK AND ISOLATION VALVE ASSEMBLY WILL BE INSTALLED

APPROXIMATELY 2000FEET DOWNSTREAM OF THE RISER AND WILL AUTOMATICALLY ISOLATE THE

SECTION OF PIPELINE ADJACENT TO THE FSRU FROM THE REST OF THE BROADWATER PIPELINE AND

CONTAIN GAS DOWNSTREAM AND PREVENT BACKFLOW SHOULD THERE BE FAILURE IN THE PIPELINE

SYSTEM AT ANY POINT UPSTREAM

THE CONNECTION BETWEEN THE BROADWATER PIPELINE AND THE IGTS PIPELINE WILL INCORPORATE

SUBSEA SHUTDOWN AND ISOLATION SYSTEM INCLUDING CHECK VALVE THE CHECK VALVE WILL

ISOLATE THE BROADWATER PIPELINE FROM THE IGTS PIPELINE BY PREVENTING BACKFLOW FROM THE

IGTS PIPELINE THIS WILL ENABLE THE IGTS PIPELINE TO CONTINUE OPERATING IN THE UNLIKELY

EVENT OF SHUTDOWN OF THE BROADWATER SUBSEA CONNECTING PIPELINE IN AN EMERGENCY

FINALLY AS FAIL SAFE THE INTEGRATED SYSTEM OF EXISTING ONSHORE REMOTE CONTROL MAINLINE

BLOCK VALVES AT EACH SIDE OF IGTS PIPELINE CROSSING OF LONG ISLAND SOUND TOGETHER WITH

THE BROADWATER SSSV WILL ALLOW THE COMBINED BROADWATER AND IGTS SUBSEA PIPELINE

SYSTEMS IN THE SOUND TO BE QUICKLY SHUT DOWN IN AN EMERGENCY THIS DOES NOT HOWEVER

IMPLY THAT THESE SYSTEMS MUST OPERATE TOGETHER IN THE EVENT OF REQUIREMENT TO SHUT DOWN

FLOWS FROM THE PROJECT BROADWATER INTENDS TO WORK WITH IGTS TO DEVELOP AN OPERATING

PHILOSOPHY THAT WILL ADDRESS POTENTIAL INTERRUPTIONS IN OPERATIONS

14 LAND REQUIREMENTS

141 PROJECT REQUIREMENTS

THE PROJECT WILL BE ENTIRELY LOCATED IN THE NEW YORK STATE WATERS OF LONG ISLAND SOUND

THE FSRU WILL BE LOCATED APPROXIMATELY MILES OFF THE NEW YORK SHORELINE AND

APPROXIMATELY 10 MILES FROM THE CONNECTICUT SHORELINE BY SELECTING AN FSRU AS THE

TECHNOLOGY FOR THE RECEIVING TERMINAL BROADWATER WILL BE ABLE TO AVOID ADVERSE

ENVIRONMENTAL IMPACTS THAT WOULD BE ASSOCIATED WITH USING AN OFFSHORE GRAVITYBASED

STRUCTURE OR SITING THE FACILITY ONSHORE AND REQUIRING SIGNIFICANT DREDGING ANDOR PIER

DEVELOPMENT TO ACCOMMODATE LNG CARRIERS ONSHORE FACILITIES ARE DISCUSSED IN

SEPARATE VOLUME

THE FSRU WILL BE MOORED IN PLACE USING YMS THAT WILL BE PERMANENTLY ATTACHED TO THE

TOWER STRUCTURE WITH TUBULAR LEGS THAT ARE PILEDRIVEN INTO THE SOUND FLOOR TO DEPTH OF

230 FT 70

SAFETY AND SECURITY ZONE WILL BE ESTABLISHED AROUND THE FSRU LOCATION TO PROVIDE

ADDITIONAL SAFETY AND SECURITY OF THE FACILITY THE NATURE AND EXTENT OF THIS ZONE WILL BE

DETERMINED BY THE USCG

THE UNDERSEA CONNECTING PIPELINE WILL REQUIRE APPROXIMATELY 217 MILES OF NEW 30INCH

PIPELINE TO CONNECT THE FSRU WITH THE EXISTING SUBSEA SECTION OF THE IGTS PIPELINE IN

LONG ISLAND SOUND RIGHTOFWAY LEASE FROM THE NEW YORK STATE OFFICE OF GENERAL

SERVICES NYSOGS IS EXPECTED TO BE OBTAINED FOR BOTH THE MOORING TOWER AND THE

CONNECTING PIPELINE THIS PROJECT PROPOSES NO ONSHORE CROSSING FOR THE PIPELINE
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IT IS ANTICIPATED THAT THE SUB SEA CONNECTING PIPELINE WILL BE CONSTRUCTED WITHIN 300FOOT

CONSTRUCTION RIGHTOFWAY THAT WILL GENERALLY ENCOMPASS THE MAXIMUM LATERAL WIDTH OF

DISTURBANCE DUE TO TRENCH EXCAVATION THE ACTUAL WIDTH OF DISTURBANCE FROM THE

PIPELAYING AND INSTALLATION ACTIVITIES IS ANTICIPATED TO BE APPROXIMATELY 75 FEET

ENCOMPASSING BOTH THE PIPELINE TRENCH AND ADJACENT SPOIL PILES GENERATED DURING THE

SUBSEA PLOWING OF THE SEABED TO INSTALL THE PIPELINE PIPELAYING AND INSTALLATION WILL

REQUIRE THE USE OF ANCHORED VESSELS WIDER APPROXIMATELY 4000FOOTWIDE

CONSTRUCTION CORRIDOR WILL BE REQUIRED TO ALLOW PLACEMENT OF ANCHORS TO STABILIZE THE

CONSTRUCTION VESSELS

FOLLOWING INSTALLATION OF THE PIPELINE PERMANENT 30FOOT RIGHTOFWAY CENTERED ON THE

ASBUILT PIPELINE LOCATION WILL BE ESTABLISHED FOR OPERATION OF THE FACILITY THE TEMPORARY

AND PERMANENT EASEMENTS WILL BE GRANTED BY THE NEW YORK STATE OFFICE OF GENERAL

SERVICES SPECIFIC LAND USE REQUIREMENTS FOR THE PROJECT ARE PRESENTED IN RESOURCE REPORT

LAND USE RECREATION AND AESTHETICS

15 GENERAL DESCRIPTION OF CONSTRUCTION AND SITING PROCEDURES

151 FSRU CONSTRUCTION

THE FSRU WILL BE CONSTRUCTED AT QUALIFIED SHIPYARD AND WILL BE TOWED TO THE SITE IN

LONG ISLAND SOUND FOR FINAL PLACEMENT AND INSTALLATION THE HULL WILL BE BUILT IN PRE
ASSEMBLED UNITS BLOCKS WHICH WILL HAVE EQUIPMENT AND OUTFITTING INSTALLED DURING

CONSTRUCTION THE BLOCKS WILL BE BUILT IN ONSITE WORKSHOPS AND WILL BE ASSEMBLED IN

LARGE DRY DOCK AT THE SHIPYARD

DURING THE TRANSIT FROM THE SHIPYARD TO THE PROPOSED SITE THE FSRU WILL EXCHANGE BALLAST

PRIOR TO THE FSRU ENTERING LONG ISLAND SOUND THIS WILL PREVENT THE UNINTENDED

INTRODUCTION OF FOREIGN SPECIES INTO THE AQUATIC HABITAT OF THE SOUND BALLAST WATER

MANAGEMENT WILL BE IN ACCORDANCE THE INTERNATIONAL CONVENTION FOR THE CONTROL AND

MANAGEMENT OF SHIPS BALLAST WATER AND SEA WATER

152 CONSTRUCTION OF TOWER STRUCTURE FOR YMS AND SUBSEA CONNECTING PIPELINE

1521 OFFSITE FABRICATION

THE TOWER STRUCTURE IS CONSTRUCTED IN THREE MAIN SEGMENTS JACKET TOPSIDES AND MOORING

YOKE EACH OF WHICH IS TOWED AND SEQUENTIALLY INSTALLED ON SITE BEFORE FSRU HOOK UP
SENDOUT PIPELINE CONNECTION AND PROJECT COMMISSIONING THE LOCATION OF TOWER

FABRICATION WILL BE DETERMINED DURING THE CONTRACTING STAGE THIS LOCATION MAY BE

OVERSEAS AT ONE OR MORE OF VARIOUS ESTABLISHED CONSTRUCTION FACILITIES

1522 ONSITE INSTALLATION

THE TOWER SYSTEM INCLUDES STEEL JACKET STRUCTURE THAT IS FIXED TO THE SEABED BY MEANS OF

STEEL PILES THE OFFSHORE INSTALLATION WORK FOR THE FSRU AND PIPE TOWER SYSTEM WILL

CONSIST OF INSTALLING THE STEEL JACKET ON THE SEABED DRIVING THE PILES THROUGH THE JACKET PILE

GUIDES INTO THE SEABED FIXING THE PILES TO THE JACKET ATTACHING THE TOPSIDES CONNECTING
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THE MOORING YOKE TO THEJACKET HOOKING UP THE FSRU MECHANICAL COMPLETION OF THE RISER

AND CONNECTING THE PIPELINE TO THE YMS

THE PILE DRIVING METHODS AND ARRANGEMENTS FOR THE JACKET INSTALLATION ARE SUBJ ECT TO

GEOTECHNICAL INVESTIGATION AND SITE SURVEY SEDIMENT SAMPLES WILL BE TAKEN TO DEPTH OF

80 AND WILL FORM THE BASIS OF PILE DRIVING APPROACH IT IS NOT EXPECTED THAT ANY DRILLING

WILL BE REQUIRED UNLESS HARD ROCK IS FOUND AS SUCH THE PILE DRIVING WILL BE CARRIED OUT BY

HYDRAULIC HAMMER THIS WILL BE COMPLETED FROM THE WATER SURFACE AND ENTAILS FOLLOWER

TO BE ATTACHED TO THE UPPER PORTION OF THE PILE FOR DRIVING DEPENDING ON THE SEDIMENT

CONDITION THE PILE MAY BE INSERTED IN SECTIONS AND WELDED TO FORM SINGLE PILE LENGTH

THE METHOD REQUIRES CRANE BARGE FOR JACKET LIFTING EQUIPMENT STORAGE AND PILE DRIVING

HYDRAULIC HAMMER AND POWER PACK THE BARGE WILL BE SUPPORTED BY THREE TUGS FOR ITS

POSITIONING AND FIXING STATION KEEPING WILL BE ACHIEVED BY ANCHORING TO THE SEA FLOOR IN

SQUARE ANCHOR PATTERN OF APPROXIMATELY 650 FT 200 SIDE DISTANCE THIS WILL BE THE

APPROXIMATE FOOTPRINT REQUIRED FOR TOWER INSTALLATION TWO DIVING TENDERS WILL ALSO BE

REQUIRED ON SITE THROUGHOUT FOR GUIDING UNDERWATER OPERATIONS FOR INSTALLATION OF THE

JUMPERS DYNAMICALLY POSITIONED DP CAPABLE SUPPLY BOAT IS ANTICIPATED

AFTER PILING THE MOORING SYSTEM JACKET WILL BE INSTALLED AND CONNECTED WITH THE PILES

AFTER ADJUSTING VERTICALITY THE ANNULAR SPACES BETWEEN THE PILES AND GUIDES WILL BE

INJECTED WITH GROUT THE INJECTION IS CARRIED OUT FROM THE SURFACE VIA FLEXIBLE HOSES AND IS

CONTROLLED IN SITU BY DIVER OR ROY PROCEDURES AND MATERIALS WILL COMPLY WITH API

RP2 AND BE APPROVED BY THE CLASSIFICATION SOCIETY VERY LITTLE OR NO GROUT WILL ESCAPE

FROM THE ANNULAR SPACE AS INJECTION IS HALTED WHEN THE SPACE IS FILLED

PROPRIETARY GROUT WIDELY USED IN THE OFFSHORE INDUSTRY SUCH AS DUCORIT S5 OR

EQUIVALENT WILL BE EMPLOYED THIS CEMENTBASED PRODUCT WHICH CONSISTS OF VARIOUS

MINERALS IS BIODEGRADABLE AND WILL HAVE NO ENVIRONMENTAL IMPACT THE AGGREGATES

CONTAINED IN THE PRODUCT WILL PRECIPITATE AND OTHER COMPONENTS INCLUDING PLASTICIZERS

WILL RAPIDLY RETURN TO THEIR ORIGINAL STATE EG CACO3 A1203 SI02 AND FE203 WITHOUT

HARM BY REACTING WITH WATER FORMING HYDROXIDES AND CO2

WHEN CURED THE PRODUCT CAN BE CONSIDERED FORM OF STONE AND WILL NOT BE ROUTINELY

REPLACED DURING THE LIFETIME OF THE PROJECT

TO CONTROL STABILITY DURING LOWERING OF THE MOORING TOWERJACKET SHALLOW FRAME OR MUD

MAT IS INSTALLED AT THE BASE OF THE JACKET BETWEEN THE FOUR LEGS THE MUD MAT IS MADE OF

UNTREATED LUMBER AND HAS THE SOLE PURPOSE OF PROVIDING STABILITY CONTROL DURING JACKET

INSTALLATION THE MUD MAT WILL BE BURIED DURING THE INSTALLATION PROCESS BY BOTTOM

SEDIMENTS FLOWING AROUND AND THROUGH THE FRAMING SEDIMENT FROM THE SEABED WILL FLOW

OVER THE EDGES OF THE MUD MAT AS THE JACKET SETTLES ONTO THE SEABED EFFECTIVELY BURYING IT

IN THE PROCESS WHILE THE UNTREATED LUMBER WILL REMAIN BURIED IN THE SEDIMENT AND MAY

PROVIDE SOME HABITAT VALUE IT IS NOT INTENDED AS BIOLOGICAL HABITAT FEATURE

OTHER OFFSHORE INSTALLATION WORK THAT WILL RELATE TO THE TIEIN OF THE SENDOUT PIPELINE TO THE

FSRU VIA SUBSEA TIEIN IS DESCRIBED IN SECTION 153
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SUBJECT TO THE RESULTS OF THE GEOTECHNICAL INVESTIGATION IT IS ESTIMATED THAT THE FULL YMS
INSTALLATION WILL TAKE APPROXIMATELY 29 DAYS ASSUMING 12 HOURS OPERATIONAL TIME PER DAY

WITH THE SEQUENCE OF ACTIVITIES AS SHOWN IN TABLE 13

TABLE 13 YMS ONSITE INSTALLATION SEQUENCE

ACTIVITY DURATION

SETTING OF JACKET DAYS

PILE DRIVING 14 DAYS

TOPSIDES INSTALLATION DAYS

MOORING YOKE INSTALLATION DAY

FSRU HOOK UP DAYS

INSTALLATION OF PROCESS JUMPERS DAYS

TOTAL 29 DAYS

VARIOUS VESSELS WILL BE MOBILIZED INTO LONG ISLAND SOUND BY THE TOWER SYSTEM

CONTRACTOR

CRANE BARGE

SUPPORT BARGES

TUGS

DIVE SUPPORT VESSEL DSV
PERSONNEL CARRIER AND UTILITY LAUNCHES

THE WORKFORCE ASSOCIATED WITH THE ONSITE TOWER SYSTEM INSTALLATION IS ESTIMATED AT 132

PERSONNEL OF WHICH 64 PERSONNEL IS ESTIMATED AS THE PEAK WORKFORCE OVER DURATION OF 14

DAYS THE WORKFORCE WILL BE INVOLVED IN THE FOLLOWING AREAS

BARGE CREWS

TUG CREWS

DIVERS AND DIVE TENDER CREW

CRANE RIGGERS

WELDERS

PERSONNEL CARRIER AND UTILITY LAUNCHES CREW

MANUFACTURERS SUPERVISORS AND ENGINEERS

BROADWATER INSPECTION PERSONNEL

FOR THE VAST MAJORITY OF THE WORKFORCE AND TIME HOUSING WILL BE ON OFFSHORE VESSELS FOR

THE DURATION OF THE INSTALLATION HOWEVER HOTEL ACCOMMODATION MAY BE REQUIRED ON AN AD

HOC BASIS PARTICULARLY FOR TRANSIT MEDIUM OR LONGTERM HOUSING REQUIREMENTS OTHER THAN

THE HOTEL ACCOMMODATIONS MENTIONED ABOVE ARE NOT EXPECTED TO BE REQUIRED
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153 CONSTRUCTION OF THE SUBSEA CONNECTING PIPELINE

1531 OVERVIEW OF PIPELINE INSTALLATION

THE SUBSEA CONNECTING PIPELINE WILL BE LAID ON THE SEABED AND LOWERED USING

CONVENTIONAL UNDERWATER INSTALLATION TECHNIQUES

THE MAJORITY OF PIPELINE WILL BE INSTALLED BY LAY BARGE DESIGNED FOR THIS TYPE OF MARINE

CONSTRUCTION IT IS THE MAIN PIECE OF CONSTRUCTION EQUIPMENT THAT WILL BE UTILIZED THE LAY

BARGE HAS VARIETY OF CONSTRUCTION SUPPORT VESSELS SUCH AS ESCORT VESSELS SURVEY VESSELS

PIPE SUPPLY BARGES AND TUGS ANCHOR HANDLING TUGS AND SECURITY UTILITY AND PERSONNEL

LAUNCHES THE LAY BARGE PROVIDES THE WORK PLATFORM FOR THE WELDING AND INSPECTION OF THE

PIPE JOINTS 40FOOT LENGTHS OF PIPE TO MAKE ONE CONTINUOUS PIPELINE THE LAY BARGE

ADVANCES BY PULLING ON MOORING ANCHORS AND THE PIPELINE IS LAID ON THE SEABED OFF

STINGER AT AFT END OF THE LAY BARGE IN CONTINUOUS OPERATION AS MORE JOINTS OF PIPE ARE

ADDED THE LAY BARGE WILL HAVE ACCOMMODATION FOR THE MARINE AND CONSTRUCTION CREWS TO

WORK 247 IN OR 12 HOUR SHIFTS WITH ASSOCIATED CATERING AND SUPPORT FACILITIES

THE SECONDARY PIPELINE INSTALLATION VESSEL WILL BE DSV DSV WILL BE USED TO INSTALL

THE MAJORITY OF THE VARIOUS PIPELINE SPOOLS AT EACH END OF THE PIPELINE THAT ARE NOT

INSTALLED BY THE LAY BARGE AS WELL AS TO SUPPORT ANY UNDERWATER WORK OR INSPECTION

REQUIREMENTS DSV TYPICALLY HOLDS STATION WITH ANCHORS OR CAN BE DYNAMICALLY

POSITIONED DPDSV MORE INFORMATION ON DSVS AND DPDSVS IS PROVIDED IN SECTION

1539

UPON COMPLETION OF THE PIPELAYING OPERATION THE PIPELINE WILL BE LOWERED BELOW THE

SEABED ALONG ITS ENTIRE LENGTH WHEREVER SEDIMENT CONDITIONS PERMIT IN GENERAL PIPELINE

LOWERING CAN BE ACCOMPLISHED BY EITHER PRE OR POSTTRENCHING OF THE SEABED PRE

TRENCHING IS TRENCHING PRIOR TO PIPELINE LAY AND IS USED IF THE PIPELINE NEEDS TO PASS

THROUGH VERY STIFF MATERIAL POSTTRENCHING MEANS THAT THE TRENCHING EQUIPMENT WOULD

REMOVE SEDIMENT FROM THE UNDERNEATH AND SIDES OF THE PIPELINE WHILE THE PIPE LIES ON THE

SEABED

1532 PIPE LAY

THE PIPELINE WILL BE INSTALLED UTILIZING PURPOSE BUILT PIPELINE LAY BARGE OR VESSEL USING

AN INSTALLATION METHOD KNOWN AS SLAY SEE FIGURE 114 SLAY IS CONVENTIONAL METHOD

OF INSTALLING PIPELINES IN SHALLOW TO MODERATE DEPTH WATERS SEGMENTS OF PIPE JOINTS

ARE STORED ON THE LAY BARGE AND STAGED IN PREPARATION AREA WHERE THE ENDS ARE BEVELED

AND CLEANED AS THE BARGE IS MANEUVERED FORWARD ON ANCHORS ALONG THE PLANNED PIPELINE

CENTERLINE IN 40FOOT STEPS THE PREPARED JOINTS ARE POSITIONED AND ADDED TO THE PIPELINE

WITH SUCCESSIVE WELDS PERFORMED AT EACH OF THE DEDICATED WELDING STATIONS POSITIONED AT

40FOOT INTERVALS ALONG THE BARGE IN CONTROLLED ASSEMBLY LINE

THE PIPE LAY OPERATION WILL BE PERFORMED USING CONVENTIONAL ANCHORED LAYBARGE OF

APPROXIMATE DIMENSIONS OF 120 FT 400 FT 20 FT WITH AN EIGHTPOINT OR MORE MOORING

SYSTEM THE CONTRACTOR WILL UTILIZE SUITABLE AND INDUSTRY ACCEPTED MEANS OF INSTALLING

THE PIPELINE AFTER DEMONSTRATING THE ADEQUACY OF THE PROPOSED METHODSEQUIPMENT AND

ACCOMPANYING PIPE LAY STRESS ANALYSIS

151 PUBLIC

BW000708



TYPICAL PIPELINE LAY BARGE SPREAD
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BROADWATER WILL ENSURE PROPER ANCHOR PLACEMENT AND PUT IN PLACE MEASURES TO DETECT ANY

UNANTICIPATED ANCHOR MOVEMENT THIS WILL BE ACHIEVED THROUGH CAREFUL ANCHOR PLACEMENT

MANAGEMENT THE PLANNING OF ANCHOR PLACEMENT IN AREAS OF CONCERN WILL REQUIRE THE

DEVELOPMENT AND ENFORCEMENT OF AN ANCHORING PLAN WHEREBY EACH ANCHOR PLACEMENT IS

COORDINATED AND PLACED AT PREDETERMINED LOCATIONS THE LOCATION OF EACH PLACED AND

RECOVERED ANCHOR WILL BE RECORDED BY THE SURVEYORS

ANCHOR AND CABLE MANAGEMENT REQUIREMENTS WILL BE DEVELOPED DURING THE DETAILED DESIGN

STAGE AND INCORPORATED IN THE CONSTRUCTION BID DOCUMENTS FOR THE PIPELINE THE FINAL

ANCHORING AND CABLE MANAGEMENT PLAN WILL BE DEVELOPED AFTER MARINE PIPELINE

CONTRACTOR AND SPECIFIC EQUIPMENT LAYBARGE AND ANCHORHANDLING TUGS HAVE BEEN

SELECTED THE MAXIMUM DISTANCE FROM THE CENTERLINE OF THE PIPELINE TO ANCHOR LOCATIONS

DURING CONSTRUCTION WILL BE APPROXIMATELY 2000 FEET 610

AHTS WILL RECOVER AND RELOCATE THE BARGEVESSEL ANCHORS DURING THE PIPE LAY AND LOWERING

OPERATIONS WHERE REQUIRED THE AHTS WILL MODIFY THE ANCHOR LINES WITH MIDLINE BUOYS

TO AVOID POTENTIAL CULTURAL MATERIALS OR OTHER IDENTIFIED BOTTOM FEATURES REQUIRING

AVOIDANCE

AN AVERAGE LAY RATE OF 100 JOINTS PER 24 HOUR DAY WORKING AROUND THE CLOCK IN SHIFTS IS

ANTICIPATED WITH 25 WEATHER ANDOR MECHANICAL DOWN TIME FACTOR REGIONAL PIPE

HAULING ON BARGES WILL REQUIRE MINIMUM OF SIX ASSIST TUGS DEPENDING ON THE DISTANCE

BETWEEN THE STORAGE YARD AND THE WORK SITE

1533 PIPELINE LOWERING

15331 PRIMARY PIPELINE LOWERING METHOD

BROADWATER COMPLETED GEOTECHNICAL SAMPLING AND TESTING PROGRAM TO CHARACTERIZE THE

SEDIMENTS ALONG THE PIPELINE ROUTE WITHIN THE PIPELINE TRENCH DEPTH RESULTS ARE PRESENTED

IN RESOURCE REPORT SOILS GENERALLY IT WAS OBSERVED THAT THE SEDIMENTS ARE MOSTLY

FINE GRAINED SILTS CLAYS AND SANDS FOR OVER 95 OF THE ROUTE WITH COARSER MATERIAL

GRAVEL AND COBBLES OCCURRING AT THE STRATFORD SHOAL MIDDLE GROUND NO HARD BEDROCK

WAS OBSERVED ALONG THE ROUTE

BASED ON THE OBSERVED SEDIMENT CHARACTERISTICS TOGETHER WITH ENVIRONMENTAL IMPACT

CONCERNS PLOWING IS BROADWATERS PRIMARY CHOICE FOR PIPELINE LOWERING PLOWING

INVOLVES PASSIVE DISPLACEMENT OF SEDIMENTS BY PLOWSHARE AS IT IS PULLED FORWARD

PLOWING USES PULLBARGE OR VESSEL FORCE TO OVERCOME RESISTANCE OF THE PLOW BEING DRAWN

THROUGH SEDIMENT AND IT IS BEST SUITED TO CONSISTENT SILTY CLAY SEDIMENTS THE PULL FORCE IS

SUPPLIED BY SPECIAL PULL BARGE OR THE LAY BARGE ITSELF STEERING IS NORMALLY

ACCOMPLISHED BY OFFSET OR TOW ANGLE OF THE VESSEL OR BY ARTICULATED STEERING DEPENDING ON

THE PLOW DESIGN MONITORING OF THE DEPTH OF CUT WILL BE PERFORMED BY THE BARGEVESSEL

AND OCCASIONAL DIVER CHECKS WILL BE MADE TO ENSURE THAT ALL INSTRUMENTS ARE RECORDING

CORRECTLY

153 PUBLIC

BW00071



BROADWATER PROPOSES THE POSTLAY PLOW METHOD POSTLAY PLOWS RIDE ON THE CONCRETE

COATED PIPELINE SUPPORTED BY ROLLERS SEE FIGURE 115 THE PLOW WILL EXCAVATE TRENCH

BELOW THE PIPELINE PREVIOUSLY INSTALLED BY THE LAY BARGE AND THE PIPELINE WILL BE LOWERED

INTO THE FURROW IN THE SEABED AS THE PLOW IS PULLED AHEAD BY THE BARGE OR VESSEL

SCHEMATICS SHOWING TYPICAL PLOWED TRENCH CONFIGURATIONS ARE PROVIDED ON FIGURES 116

AND 117

IN BROADWATERS PIPELINE CONSTRUCTION PLAN AND IMPACT ASSESSMENT IT IS ASSUMED THAT

CONVENTIONAL ANCHORED LAY BARGE WILL BE USED TO ACCOMPLISH PIPE LAY AND PIPELINE

LOWERING INFORMATION ON THE SEDIMENT IMPACTS OF PIPELINE INSTALLATION CAN BE FOUND IN

RESOURCE REPORT SOILS AND RESOURCE REPORT WATER USE AND QUALITY BENTHIC

EFFECTS ARE PROVIDED IN RESOURCE REPORT FISH VEGETATION AND WILDLIFE

MULTIPLE PASSES OF THE PLOW MAY BE NECESSARY TO ACHIEVE THE REQUIRED DEPTH OF BURIAL IF

HARDBOTTOM AREAS ARE ENCOUNTERED FOR MOST OF THE PIPELINE ROUTE IT IS EXPECTED THAT

SINGLE PASS OF THE PLOW WILL LOWER THE PIPELINE TO THE REQUIRED DEPTH HOWEVER PREVIOUS

EXPERIENCE WITH THE LOWERING OF PIPELINES OF SIMILAR OR LARGER DIAMETER SUGGESTS THAT

BROADWATER CAN EXPECT AN INFREQUENT REDUCTION IN THIS LOWERING DEPTH BROADWATER

PIPELINE CONSTRUCTION PLAN CONSERVATIVELY CONTEMPLATES TWO COMPLETE PASSES OF THE PLOW

THE EXPECTED GEOMETRY OF THE TRENCH IS BASED ON AN ANGLE OF REPOSE OF THIRTYFIVE DEGREES

THE MULTIPASS PLOW WILL CLEAR THE EXCAVATED MATERIAL TO SUFFICIENT DISTANCE AWAY
FROM THE TRENCH TO PREPARE THE SEABED FOR ANOTHER PASS FOR AN APPROXIMATE 217 MILE

PIPELINE LENGTH THE WIDTH OF SEABED DISTURBANCE AT THE TOP OF THE TRENCH WILL BE ABOUT 25

FEET NOT INCLUDING SPOIL PILES ADJACENT TO THE TRENCH AND THE TOTAL AREA OF DISTURBANCE AT

THE TOP OF THE TRENCH WILL BE ABOUT 67 ACRES NOT INCLUDING SPOIL PILES ADJACENT TO THE

TRENCH

15332 CABLE CROSSINGS

THE PLOW WILL BE STOPPED APPROXIMATELY 160 FEET PRIOR TO THE CROSSING OF THE ATT AND

CROSS SOUND CABLES IT WILL THEN BE PICKED UP AND CARRIED OVER THE CABLES AND PLOWING

REESTABLISHED APPROXIMATELY 160 FEET AFTER THE CABLE CROSSINGS

THE METHOD OF INSTALLING THE PIPELINE ACROSS THE CABLES IS DESCRIBED IN SECTION 1536
SUPPLEMENTAL LOWERING OF THE PIPELINE AT THE CABLE CROSSINGS WILL BE PERFORMED BY DIVERS

AND AIRLIFT OR SIMILAR EQUIPMENT

15333 SPOOLS AND TIEIN LOCATIONS

THE METHOD OF INSTALLING THE PIPELINE AT THE IGTS AND FSRU TIEIN LOCATIONS IS DESCRIBED

IN SECTIONS 1534 AND 1535 EXCAVATION OF MATERIALS AT THE TIEIN LOCATIONS WILL BE

PERFORMED USING SUBMERSIBLE PUMPS AND SUPPLEMENTED BY DIVERS THE EXCAVATION

METHODS LOCATIONS AND DIMENSIONS SPOIL HANDLING BACKFILLING AND MEASURES TO MINIMIZE

POTENTIAL IMPACTS ARE DISCUSSED IN RESOURCE REPORT WATER USE AND QUALITY AND

RESOURCE REPORT SOILS

154 PUBLIC

BW00071



02002003TAO61 0BI 599RESOURCE REPORT FIG 11 5CDR1 0127105G RA

FIGURE 115 DEPICTION OF TYPICAL SUBSEA PIPELINE PLOW

BW00071



02002003TAO61 OB1 599RESOURCE REPORT FIGL 1 6CDR1 0127105GRA

TYPICAL PIPE DITCH

7RNCN CO9 OML 7P97 9TH LY 79 LQLIAFTH FFL

PTHNTH VL7LLI1E 7019 1707 MLES IS 979 79L1MA 555 704557 7155J7 Y97

BY TOWED PLOW METHOD

TO FT OF COVER
SCALE NLTS

TI

FIGURE 116

JED RDP IR
ANNHD 1H

BW00071



02002003TAO61 OB1 599RESOURCE REPORT FIGL 1 7CDR1 0127105GRA

NASUF1AL BOTTOM

IL

EL VRIES

TYPICAL SUBSEA PIPE DITCH

BY TOWED PLOW METHOD

5FTOFPYER
SCIILET N1S

TREYOH LROSS SOILIIORAL AFLEA IS RCRIMAIEL FL SOLIARE FEET

TRENCH FL5LME FOR MILES IS APPROFLMATEIY 3I5 CFIBIC YARDS

FLP JJL1I
RLANNLNI

WN

FIGURE 117

BW00071



15334 SPECIAL TOPOGRAPHY

BROADWATER MARINE SURVEYS COMPLETED DURING 2005 CONFIRMED THE PRESENCE OF HARD

MATERIAL IN THE STRATFORD SHOAL AREA OF LONG ISLAND SOUND IVIIP 13 TO 14 OR JUST UNDER 5
OF THE APPROXIMATELY 217MILE ROUTE HOWEVER THE INSTRUMENTATION WAS UNABLE TO

IDENTIFY WHETHER THE MATERIAL WAS MINERAL SOIL OR SOLID ROCK SUBSEQUENT DIRECT

OBSERVATION SHOWED THE PRESENCE OF PEBBLES COBBLES AND SMALL BOULDERS THE

CONTINGENCY PLAN FOR CONSTRUCTION ACROSS STRATFORD SHOAL IS PROVIDED AS APPENDIX

POSTLAY PLOWING IN THE STRATFORD SHOAL CROSSING AREA WILL NECESSITATE ADDITIONAL PULL FORCE

AND INTRODUCE THE POTENTIAL FOR THE EXCAVATED BOULDERS TO DAMAGE THE PIPELINE REDUCED

RATE OF PROGRESS TO PERMIT CLOSER MONITORING OF THE TRENCHING PROGRESS AND IMMEDIATE

IDENTIFICATION AND REMOVAL OF ANY BOULDERS THAT MAY BECOME LODGED BETWEEN THE

PLOWSHARES AND THE CONCRETE WEIGHT COATED PIPELINE WILL BE UTILIZED

CONTINGENCY PLANS FOR PREPIPELAY TRENCHING ACROSS STRATFORD SHOAL WILL BE DEVELOPED

AND WILL INCLUDE DETAILED DISCUSSIONS WITH SUITABLE DREDGING CONTRACTORS

15335 SEDIMENT RESUSPENSION

LOWERING OF THE PIPELINE WILL RESULT IN THE UNAVOIDABLE RESUSPENSION OF SOME SEDIMENTS

WHICH HAS THE POTENTIAL TO AFFECT WATER QUALITY THROUGH INCREASED TURBIDITY AND THROUGH

REINTRODUCTION OF BURIED CONTAMINANTS TO THE WATER COLUMN BASED ON SAMPLING

CONDUCTED BY BROADWATER IN SPRING 2005 CONTAMINANT LEVELS ENCOUNTERED DURING

CONSTRUCTION OF THE PROJECT ARE NOT EXPECTED TO BE SIGNIFICANT

BROADWATER COMPLETED LABORATORY ANALYSIS OF SEDIMENT SAMPLES COLLECTED ALONG THE

EXTENT OF THE PROJECT AND NO ELEVATED LEVELS OF CONTAMINATION WERE IDENTIFIED BROADWATER

ALSO MODELED THE FATE AND TRANSPORT OF SUSPENDED SEDIMENTS TO DETERMINE THE POTENTIAL FOR

WATER QUALITY IMPACTS AND THE POTENTIAL IMPACTS ON MARINE ORGANISMS FROM SEDIMENT AND

CONTAMINANT DEPOSITION

THE MODELING RESULTS DEMONSTRATE THAT INCREASED SEDIMENT IN THE WATER COLUMN RESULTING

FROM CONSTRUCTION OF THE PROJECT WOULD HAVE NO SIGNIFICANT IMPACT TO THE WATER COLUMN OR

TO EXISTING ECOSYSTEMS WITHIN LONG ISLAND SOUND DETAILED SEDIMENT TRANSPORT RESULTS ARE

PROVIDED IN RESOURCE REPORT WATER USE AND QUALITY

TO VERIFY THE MODELING RESULTS THAT INDICATE THAT TURBIDITY GENERATED DURING THE COURSE OF

CONSTRUCTION WILL RESULT IN ONLY MINOR TEMPORARY IMPACTS BROADWATER WILL IMPLEMENT

MONITORING PROGRAM THROUGHOUT THE CONSTRUCTION PHASE TO CHARACTERIZE THE ACTUAL SEDIMENT

PLUME GENERATED AND TO PROVIDE COMPARISON AGAINST MODELED RESULTS MONITORING WILL

FOCUS ON DEFINING THE EXTENT OF THE SUSPENDED SEDIMENT PLUME ASSOCIATED WITH THE

SEDIMENT DISTURBANCE THIS WILL BE ACCOMPLISHED USING COMBINATION OF REALTIME

INSTRUMENTATION AND LABORATORY ANALYSIS OF WATER SAMPLES AS FOLLOWS

PERIODIC TURBIDITY PROFILING MEASUREMENTS USING IN SITU OPTICAL BACKSCATTER

OBS MONITORING EQUIPMENT
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CONTINUOUS IN SITU ACOUSTICAL BACKSCATTER MONITORING FOR SUSPENDED SEDIMENT

USING AN ACOUSTIC DOPPLER CURRENT PROFILER ADCP

GRAB SAMPLE COLLECTION FOR LABORATORY ANALYSIS OF TSS

PERIODIC TEMPERATURE AND SALINITY PROFILING MEASUREMENTS USING CONDUCTIVITY

TEMPERATURE AND DEPTH CTD EQUIPMENT AND

CONCURRENT TIME AND POSITIONAL INFORMATION USING DIFFERENTIAL GLOBAL

POSITIONING SYSTEM DGPS

THE OBS AND ADCP BACKSCATTER DATA WILL BE USED IN CONJUNCTION WITH THE GRAB SAMPLES

FOR TSS TO ACHIEVE WIDE SPATIAL AND TEMPORAL COVERAGE OF THE ANTICIPATED SUSPENDED

SEDIMENT PLUME IN NEAR REALTIME VERTICAL PROFILING OF TEMPERATURE AND SALINITY WILL

PROVIDE INFORMATION ON AMBIENT CONDITIONS THAT MAY BE CONTRIBUTING TO PLUME DYNAMICS

ALL DATA WILL INCLUDE TIME AND POSITIONAL INFORMATION FROM THE SHIPBOARD DGPS SYSTEM

1534 SUBSEA TIEIN WITH YMS MOORING TOWER

THE YIVIS MOORING TOWER STRUCTURE WILL SUPPORT THE 30INCH PIPELINE RISER THAT WILL TIE IN

THE NEWLY LAID SUBSEA CONNECTING PIPELINE WITH THE FSRU THE RISER WILL BE PREINSTALLED

AND HYDROSTATICALLY TESTED DURING FABRICATION OF THE YIVIS

INSTALLATION OF THE FABRICATED SPOOLS INCLUDING THE EXPANSION LOOP WILL BE PERFORMED AFTER

ALL LIFTS AND CONSTRUCTION ACTIVITIES ARE COMPLETED FOR INSTALLATION OF THE YMS JACKET THE

YMS MOORING HEAD AND THE YMSFSRU MOORING ARM YOKE SPOOL INSTALLATION WILL BE

PERFORMED USING DSV AS THE WORK PLATFORM

THE RISER WILL HAVE AN RTJ FLANGE WITH BLIND AT ITS BASE THE RTJ FLANGE WILL BE

POSITIONED INSIDE THE PROFILE OF THE STRUCTURE FOR PROTECTION DURING TRANSPORTATION AND

STRUCTURE INSTALLATION THE RISER WILL BE FLOODED FROM THE TOPSIDE AND THE CONTRACTOR WILL

IMPLEMENT SAFETY CHECKS TO ENSURE THERE IS NO DIFFERENTIAL PRESSURE IN THE RISER BEFORE

DIVER CONNECTION OPERATIONS COMMENCE

1535 SUBSEA TIEIN WITH IGTS

HOT TAP CONNECTION

THE EXISTING IGTS SUBSEA CONNECTING PIPELINE WILL BE MODIFIED TO ACCOMMODATE THE

SUBSEA CONNECTION OF THE BROADWATER SUBSEA PIPELINE THIS WILL BE ACCOMPLISHED BY

INSTALLING MECHANICAL HOT TAP CONNECTION THE CONNECTOR WILL BE SPLIT TEE MECHANICAL

CONNECTION WHICH ONCE INSTALLED WILL ALLOW FOR BRANCH CONNECTION THROUGH 24INCH

FULLOPENING BALL VALVE SEE FIGURE 118

THE AREA INCLUDING BOTH THE HOT TAP FACILITY AND THE HOT TAP CONNECTING SPOOL WILL BE

EXCAVATED USING SUBMERSIBLE PUMPS AND AIRLIFT TECHNIQUES
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FIGURE 118 DEPICTION OF TYPICAL SUBSEA HOT TAP CLAMP
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DIVERS WILL MARK THE EXISTING IGTS PIPELINE WITH BUOYS PRIOR TO THE VESSEL SETTING UP IN

THE AREA ANCHORING PATTERNS WILL BE DEVELOPED REVIEWED AND APPROVED SUCH THAT ALL

ANCHORS WILL BE MINIMUM OF 1000 FEET AWAY ON THE FAR SIDE AND 500 FEET AWAY ON THE

NEARSIDE FROM THE PIPELINE THE AREA WILL BE EXCAVATED TO SUITABLE ELEVATION BELOW THE

NATURAL SEABED TO ALLOW READY ACCESS TO THE SELECTED SECTION OF THE IGTS PIPELINE FOR THE

HOT TAP INSTALLATION AND TO AN ELEVATION THAT WILL ACCOMMODATE THE CONNECTING SPOOL AND

PROVIDE SUFFICIENT DEPTH TO MINIMIZE THE PROFILE OF THE SPOOL COMPONENTS RELATIVE TO THE

NATURAL SEABED APPROXIMATELY FT BELOW THE SEA FLOOR

AFTER THE AREA IS EXCAVATED THE SECTION OF THE IGTS PIPELINE TO BE TAPPED WILL BE STRIPPED

OF ALL CONCRETE WEIGHT COATING USING WATER BLASTERS SAWS AND OTHER SUCH DEVICES WILL NOT

BE USED

THE HOT TAP WILL BE LOWERED AND ATTACHED TO THE IGTS PIPELINE AFTER ALL FLANGES AND STUD

BOLTS HAVE BEEN TIGHTENED FLANGE SPACING MEASUREMENTS WILL BE VERIFIED TO ENSURE THE

APPROPRIATE CLAMP COMPRESSION HAS BEEN OBTAINED THE FITTING WILL BE LEAK TESTED AND

FUNCTION TESTED TO INSURE PROPER SEAL AROUND THE PIPE THE PIPELINE WILL BE TAPPED

UTILIZING SPECIAL HOT TAP TOOL AND THEN THE HOT TAP MACHINE WILL BE RECOVERED THE PIPE

COUPON THE SECTION OF PIPE CUT OUT WILL BE INSPECTED TO VERIFY THE INTEGRITY OF THE IGTS

PIPELINE

THE DESIGN OF THE HOT TAP CLAMP HAS INTEGRATED NUMBER OF FEATURES TO ASSIST IN THE

INSTALLATION OF THE DEVICE SUCH AS HYDRAULIC OPENING AND CLOSING ARMS PILOTED BODY STUDS

AND TENSIONABLE PACKING FLANGES THE DIVERASSISTED PROCESS DOES NOT REQUIRE ANY

WELDING PROTECTING THE INTEGRITY OF THE OPERATING LINE AND OVERALL PIPELINE SYSTEM

FABRICATED SPOOLS

THE INSTALLATION OF THE FABRICATED SPOOLS AT THE IGTS INTERCONNECTION WILL BE PERFORMED AT

DIFFERENT STAGES DURING CONSTRUCTION

THE HOT TAP CONNECTING SPOOL BECAUSE OF ITS ESTIMATED SIZE AND WEIGHT WILL

BE INSTALLED AFTER COMPLETION OF THE PIPE LAY OPERATION BY THE LAY BARGE USING

ITS HEAVYLIFT DERRICK

THE PIPELINE TIEIN SPOOL INSTALLATION WILL BE PERFORMED USING DSV AND WILL

COINCIDE WITH THE FINAL STAGES OF THE TOWER INSTALLATION AND

THE PIG RECEIVER SPOOL WILL BE INSTALLED BY DSV JUST PRIOR TO HYDROTEST

OPERATIONS THE PIPELINE VALVE UPSTREAM OF THE HOT TAP CONNECTING SPOOL

WILL BE CLOSED AND THE BLIND FLANGE WILL BE REMOVED THE RECEIVER AND

ASSOCIATED PIPING AND TUBING WILL BE INSTALLED THEN THE PIPELINE VALVE WILL BE

REOPENED UPON COMPLETION OF THE PIGGING RUN THE VALVE WILL BE CLOSED THE

BYPASS LINE AND RECEIVER COMPLETE WITH THE RECEIVED PIG REMOVED THE BLIND

REINSTALLED AND THE PIPELINE VALVE OPENED
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AFTER THE HOT TAP IS SECURELY ATTACHED AND THE LATERAL PIPELINE FLANGED TO THE ASSEMBLY THE

EXPOSED PIPELINE AND ASSEMBLY WILL BE COVERED TO ENSURE PROPER COVERAGE AND PROTECTION

BLIND FLANGE WILL BE SECURED TO THE HOT TAP PROTECTING THE TIEIN FLANGE FOR FUTURE SPOOL

INSTALLATION DIVERS WILL INSTALL SANDBAGS ANDOR SUPPORTS AS REQUIRED TO SUPPORT THE ADDED

WEIGHT OF THE HOT TAP

LATER SET OF TIEIN SPOOLS WILL BE INSTALLED CONNECTING THE HOT TAP TO THE BROADWATER

PIPELINE THE ATTACHED SPOOL SECTION WILL BE SUPPORTED AND SAND BAGGED PROTECTIVE COVER

WILL BE INSTALLED

THE HOT TAP CONNECTING SPOOL WILL CONTAIN FLANGE CONNECTION FOR ATTACHING THE PIG

RECEIVER SPOOL THE FLANGE WILL NORMALLY HAVE BLIND ATTACHED THAT WILL ONLY BE

REMOVED WHEN PIGGING OPERATION IS SCHEDULED THE DSV INCLUDING DIVE TEAM WILL

MOBILIZE THE PIG RECEIVER SPOOL TO SITE CLOSE THE PIPELINE VALVE UPSTREAM OF THE BLIND

REMOVE THE BLIND CONNECT THE RECEIVER AND THE 8INCH FLEXIBLE BYPASS PIPE TO THE 8INCH

FLANGE LOCATED ON THE 8INCH 24INCH TEE AND REOPEN THE PIPELINE VALVE UPON

COMPLETION OF THE PIGGING RUN THE VALVE WILL BE CLOSED THE BYPASS LINE AND RECEIVER

COMPLETE WITH THE RECEIVED PIG REMOVED THE BLIND REINSTALLED AND THE PIPELINE VALVE

OPENED

THE PROTECTION OF THE VALVES AND THE HOT TAP WILL BE REQUIRED AS TEMPORARY MEASURE

DURING CONSTRUCTION ANDOR AS PERMANENT INSTALLATION FOR THE PRODUCING STAGE PROTECTION

OF THE COMPONENTS CAN BE PROVIDED USING MATS SANDBAGS ANDOR PREFABRICATED PROTECTIVE

STRUCTURES HOWEVER AS GENERAL RULE ALL COMPONENTS THAT WILL REQUIRE POSSIBLE ACCESS

DURING OPERATION WILL BE INSTALLED WITH PROTECTIVE STRUCTURE THIS WILL ALSO BE THE CASE IF

ANY PART OF COMPONENT PROTRUDES ABOVE THE SEABED

1536 CABLE CROSSINGS

THE PIPELINE ROUTE WILL CROSS TWO FOREIGN UTILITY CABLES DURING ITS INSTALLATION THE TWO

CROSSINGS ARE DETAILED BELOW

ATT OWNER AMERICAN TELEPHONE AND TELEGRAPH COMPANY AND

CROSS SOUND CABLE SC OWNER BABCOCK BROWN INFRASTRUCTURE LTD

THE ATT CABLE IS FIBER OPTIC TELECOMMUNICATIONS CABLE WHICH TRAVERSES FROM EAST

HAVEN TO SHOREHAM LONG ISLAND THE CABLE IS BETWEEN AND INCHES IN DIAMETER AND IS

BURIED SIX TO SEVEN FT BELOW THE NATURAL SEABED

THE CSC CABLE IS DIRECT CURRENT DC ELECTRICAL POWER TRANSMISSION CABLE CONSISTING OF

BUNDLE OF TWO SOLID DIELECTRIC CABLES AND FIBER OPTIC TELECOMMUNICATIONS CABLE WHICH

TRAVERSES BETWEEN NEW HAVEN AND BROOKHAVEN LONG ISLAND EACH ELECTRIC CABLE IS 41

INCHES IN DIAMETER AND THE FIBER OPTIC CABLE IS APPROXIMATELY INCH DIAMETER THE CSC

CABLE IS BURIED TO FT BELOW THE NATURAL SEABED
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CROSSING PREPARATION

THE CODE OF FEDERAL REGULATIONS 49 CFR PART 192 TRANSPORTATION OF NATURAL AND OTHER

GAS BY PIPELINE MINIMUM FEDERAL SAFETY STANDARDS REQUIRES MINIMUM OF 12 INCHES OF

SEPARATION BETWEEN CABLE AND PIPELINE HOWEVER AN ALTERNATIVE SEPARATION MAY BE

DETERMINED DURING DISCUSSIONS WITH THE RESPECTIVE CABLE OWNERS BROADWATER WILL INSTALL

CROSSING BRIDGE OVER EACH OF THE TWO FOREIGN UTILITY CABLES TO ESTABLISH THE REQUIRED

SEPARATION

AS SHOWN ON FIGURE 119 BROADWATER WILL DESIGN CROSSING BRIDGE WITH APPROPRIATE

PIPELINE TRANSITION BASED ON PIPELINE AND SEDIMENT CHARACTERISTICS AND WILL DEVELOP

CONSTRUCTION DRAWINGS SPECIFYING THE MAT SPACING AND HEIGHT REQUIRED TO ACHIEVE THE

AGREED UPON SEPARATION BETWEEN THE BOTTOM OF THE PIPELINE AND THE TOP OF THE CABLE

SEPARATION CONCRETE MATTRESSES WILL BE PLACED OVER THE EXISTING CABLE TO MAINTAIN THE

MINIMUM AGREED UPON SEPARATION DESIGN CALCULATIONS PROPOSED CONSTRUCTION DRAWINGS

AND PLANNED INSTALLATION SCHEMATICS WILL BE DEVELOPED BY BROADWATER AND SUBMITTED TO

THE CABLE OWNER FOR REVIEW DISCUSSION AND APPROVAL

IN ORDER TO VERIFY SAFE AND PROPER INSTALLATION THE CONTRACTOR WILL UTILIZE HIGH RESOLUTION

SONAR AND DIVERASSISTED INVESTIGATORY EQUIPMENT TO LOCATE THE FOREIGN CABLE PRIOR TO ANY

SITE OCCUPATION BY THE PRECROSSING SPREAD AND CONSTRUCTION THE CABLE CORRIDOR WILL BE

PHYSICALLY MARKED AND THE ASFOUND CABLE FIXES ENTERED INTO THE BARGE OR VESSELS SURVEY

SYSTEM BROADWATER WILL HAVE CABLE CROSSING ANCHOR PATTERNS DEVELOPED AND WILL SUBMIT

THESE TO THE CABLE OWNER FOR REVIEW AND APPROVAL PRIOR TO COMMENCING OPERATIONS

THE CONTRACTOR WILL EXCAVATE AND THEN PLACE PRELAY CONCRETE MATTRESSES ON EITHER SIDE OF

THE MARKED CABLE CREATING CROSSING BRIDGE IN ACCORDANCE WITH BROADWATER AND THE

CABLE OWNERS APPROVED DESIGN THE CONTRACTOR WILL THEN INSTALL THE SEPARATION

MATTRESSES OVER THE EXISTING CABLE

CROSSING COMPLETION AND PROTECTION

FOLLOWING COMPLETION OF THE SECOND PIPELINE LOWERING PASS WITH THE POST LAY PLOW THE

CONTRACTOR WILL COMPLETE THE CABLE CROSSING IN ACCORDANCE WITH APPROVED INSTALLATION

DRAWINGS PIPELAY OPERATIONS ANCHOR VESSEL POSITIONING AND TOUCHDOWN POSITIONING WILL

BE MONITORED UTILIZING THE MOST SUITABLE SURFACE AND ACOUSTIC SURVEY POSITIONING AND

MONITORING EQUIPMENT TO ENSURE THAT THE PIPELINE IS LAID ACROSS THE PREINSTALLED BRIDGE

MATTRESSES

THE PIPELINE WILL BE LOWERED SO THAT THE TOPOFPIPE IS THREE FEET BELOW THE NATURAL

BOTTOM HOWEVER THE LOWERING OPERATION WILL CEASE APPROXIMATELY 160 FEET FROM THE AS

FOUND CABLE LOCATION THE PIPELINE WILL GRADUALLY BREACH THE SEAFLOOR RAMP UP THE PRE
INSTALLED CONCRETE MATTRESSES CROSS OVER THE FOREIGN CABLE AND CONTACT ANOTHER SET OF

CONCRETE MATTRESSES ON THE OPPOSITE SIDE CREATING BRIDGE WITH MINIMUM OF 12INCHES

OF SEPARATION BETWEEN THE BOTTOM OF THE BROADWATER PIPELINE AND THE TOP OF THE CABLE

THE PIPE WILL THEN GRADUALLY TAPER BACK DOWNWARDS UNTIL THE THREEFOOT OF COVER IS RE

ESTABLISHED AIRLIFTING OF THE MATERIAL BELOW THE PIPELINE WILL BE COMPLETED BY DIVERS AND

WILL RESULT IN THE LOWERING OF THE PIPELINE ONTO THE BRIDGE SUPPORTS PORTIONS OF THE
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PIPELINE WITH LESS THAN THREE FEET OF COVER WILL BE COVERED FOR PROTECTION WITH ROCK ANDOR

CONCRETE MATTRESS SUCH THAT THERE IS SMOOTH TRANSITION BACK TO NATURAL BOTTOM

1537 BACKFILLING

BACKFILLING OF THE TRENCH WILL BE ACCOMPLISHED BY THE SETTLING OF THE TRENCH WALLS AND

NATURAL SEDIMENTATION EXCEPT AS NOTED BELOW THE TIME BETWEEN TRENCHING AND

COMPLETION OF NATURAL BACKFILLING OF THE TRENCH IS ESTIMATED TO BE 36 MONTHS AS DISCUSSED

IN RESOURCE REPORT WATER USE AND QUALITY WHILE RESIDUAL DEPRESSION MAY STILL BE

EVIDENT AFTER 36 MONTHS THE BOTTOM CONTOURS ARE ANTICIPATED TO BE WITHIN APPROXIMATELY

FOOT OF PRECONSTRUCTION CONTOURS

THE FIRST TWO MILES OF PIPELINE FROM THE FSRU WILL BE MECHANICALLY BACKFILLED WITH CLEAN

FILL MATERIAL FOR MECHANICAL BACKFILLING WILL BE IMPORTED FROM AN APPROVED LOCATION

THIS MATERIAL WILL BE COMPRISED OF ROCK THAT WILL BE DUMPED FROM SUITABLE VESSEL TO

ENSURE ACCURATE PLACEMENT OF BACKFILL IN THE TRENCH INSTALLATION OF THE ROCK WILL LIKELY BE

ACCOMPLISHED VIA DROP TUBES OR SIMILAR TO ENSURE ACCURATE PLACEMENT OF THE FILL MATERIAL

AND TO MINIMIZE INCIDENTAL DEPOSITION AND ADDITIONAL IMPACT OF THE FILL MATERIAL AWAY
FROM THE TRENCH LINE AS NECESSARY DIVER SUPPORT WILL BE UTILIZED TO ENSURE ACCURATE

PLACEMENT OF FILL MATERIAL THE LENGTH OF TIME BETWEEN TRENCHING AND MECHANICAL

BACKFILLING WILL BE APPROXIMATELY ONE MONTH

ALL AREAS REQUIRING HAND OR SUBMERSIBLE PUMP EXCAVATION IE TIEINS SPOOLS CABLE

CROSSINGS WILL ALSO BE PROTECTED USING MATS SANDBAGS ANDOR PREFABRICATED PROTECTIVE

STRUCTURES TO COMPLETE BACKFILLING AND SIMILAR TO THE FIRST TWO MILES OF THE PIPELINE

ROUTE CLEAN BACKFILL MATERIAL WILL BE IMPORTED AND PLACED FROM SUITABLE VESSEL TO

ENSURE ACCURATE PLACEMENT OF BACKFILL IN THE TRENCH

1538 HYDROTEST AND DEWATERING

THE INSTALLED PIPELINE THE RISER ON THE YMS STRUCTURE AND FABRICATED ASSEMBLIES SPOOLS

WILL BE HYDROSTATICALLY PRESSURETESTED AS REQUIRED BY REGULATION IN ACCORDANCE WITH 49

CFR PART 192

PRIOR TO THE COMMENCEMENT OF THE FILLING OPERATION ALL WORK REQUIRED FOR THE INSTALLATION

OF THE PIPELINE WILL BE COMPLETED INCLUDING LOWERING SPAN REMEDIATION AND SUPPORT

INSTALLATION AT THE TWO UTILITY CROSSINGS BARGE OR VESSEL WILL BE MOBILIZED THAT WILL

SUPPORT THE PIPELINE FILLING GAUGING AND CLEANING OPERATION AT EITHER THE FSRU OR IGTS

END OF THE INSTALLED PIPELINE

PRIOR TO INITIATING HYDROSTATIC TESTING CLEANING PIG PROPELLED WITH SEAWATER WILL BE RUN TO

REMOVE DIRT AND CONSTRUCTION DEBRIS FROM THE PIPELINE THE METHOD USED TO REMOVE

CONSTRUCTION DEBRIS AHEAD OF CLEANING PIGS WILL BE TO RECOVER SOLIDS AFTER THE PIG HAS BEEN

RECEIVED AT THE TEMPORARY RECEIVER AND THE BARREL CONTAINING THE PIG AND DEBRIS WILL BE

RECOVERED TO THE DSV

HYDROSTATIC PRESSURE TESTING WILL BE CONDUCTED USING FILTERED SEAWATER SUCTION HOSES WILL

BE LOWERED INTO THE WATER APPROXIMATELY 20 TO 40 FEET BELOW SURFACE TO PUMP WATER INTO
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THE PIPELINE FILTERING OF THE SEAWATER WILL BE PERFORMED DURING THE FLOODING PIPELINE

FILLING PROCESS TO ENSURE THAT THE WATER IN THE LINE IS CLEAN THE METHOD USED TO FILTER

SEAWATER PRIOR TO TRANSFER INTO THE PIPELINE WILL BE TO PUMP THE SEAWATER THROUGH US
STANDARD SIEVE 200 MESH SCREEN THE SEAWATER WILL BE TREATED USING AN INJECTION PUMP

AND STORAGETRANSFER SYSTEM CAPABLE OF HANDLING THE QUANTITY OF CHEMICALS REQUIRED FOR

BIOCIDE INJECTION

SUBSEA TEMPORARY PIG LAUNCHER HEAD WILL BE INSTALLED AT THE FSRU END OF THE PIPELINE

THAT WILL BE PRELOADED WITH ALL REQUIRED GAUGING AND FILLING PIGS THE LAUNCHER WILL HAVE

MEANS OF LAUNCHING ONE PIG AT TIME AND HAVE AN INLET OF SUFFICIENT SIZE TO ALLOW

MINIMUM FLOW RATE OF FOUR THOUSAND GALLONS PER MINUTE FILL RATE BARGE OR VESSEL WILL

BE SETUP AT THE IGTS END OF THE PIPELINE TO ATTACH TEMPORARY PIG RECEIVER THE RECEIVER

WILL HAVE MEANS TO CAPTURE ANY DEBRIS NOT REMOVED DURING THE INSTALLATION PROCESS AND

HAVE MEANS TO CAPTURE AND DISPOSE OF WATER THAT WILL ARRIVE BEFORE AND AFTER THE PIGS IN

MANNER CONSISTENT WITH THE REGULATORY REQUIREMENTS CONSTRUCTION DEBRIS AHEAD OF

CLEANING PIGS WILL BE CAPTURED FOR DISPOSAL

TO HYDROSTATICALLY TEST THE PIPELINE THE TEMPORARY LAUNCHER LOCATED AT ONE END OF THE

PIPELINE AND THE TEMPORARY RECEIVER LOCATED AT THE OTHER WILL BE REPLACED WITH TEST HEADS

THE HIGHPRESSURE TESTING EQUIPMENT WILL BE CONNECTED TO THE TEST HEAD TO HYDROSTATICALLY

TEST THE PIPELINE USING THE FOLLOWING EQUIPMENT DEAD WEIGHT TESTER ROTATING CHART OR

STRIP CHART RECORDER THAT CAN BE USED TO THE SAME RESOLUTION CALIBRATED TEST THERMOMETER

FOR RECORDING AMBIENT TEMPERATURE AN ACCURATE LARGE DIAMETER BOURDON TUBE TYPE GAUGES

WITH MIRROR BACKING GRADUATED IN POUNDS PER SQUARE INCH PSI THE RANGE MUST

INDICATE THE SPECIFIED TEST PRESSURE NEAR THE MIDDLE GAUGE RANGE

THE PIPELINE WILL BE HYDROSTATICALLY TESTED AND MONITORED TO CONFIRM THERE WILL BE NO LOSS

OF PRESSURE DURING THE MINIMUM HOURS OF TEST PRESCRIBED BY CODE AFTER ACCEPTANCE OF

THE HYDROSTATIC TEST THE PRESSURE WILL BE BLED OFF AND BOTH PIPELINE END VALVES WILL BE

CLOSED ANTICIPATED VOLUME OF WATER REQUIRED TO FILL THE APPROXIMATELY 217MILELONG

PIPELINE IS APPROXIMATELY 3909520 GALLONS THE INTAKE AND DISCHARGE LOCATIONS COULD BE

LOCATED AT EITHER END OF THE PIPELINE DEPENDING ON THE CONTRACTORS EXECUTION STRATEGY

AFTER THE INSTALLATION OF THE YMS STRUCTURE THE PIPELINE WILL BE CONNECTED TO THE YMS
WITH THREE PIECE SPOOL ARRANGEMENT AT THE IGTS END OF THE PIPELINE THE PIPELINE WILL

BE CONNECTED TO THE HOT TAP CONNECTOR INSTALLED ON THE IGTS PIPELINE WITH TWO PIECE

SPOOL ARRANGEMENT AFTER THESE TIEINS HAVE BEEN COMPLETED THE DEWATERING PRE
COMMISSIONING OPERATION WILL COMMENCE USING THE PERMANENT YMS PIG LAUNCHER TO

LAUNCH THE DEWATERING PIGS THE DEWATERING PIGS WILL BE BIDIRECTIONAL HIGH SEALING AND

HIGH PERFORMANCE POLYURETHANE FOR MAXIMUM EFFICIENCY

AT THE IGTS TIEIN DSV WITH DIVE EQUIPMENT AND TEAM OF DIVERS WILL BE SETUP TO

OPERATE THE TIEIN VALVES AND TO CONNECT AND DISCONNECT THE PIG RECEIVER STORAGE BARGE

MAY ALSO BE REQUIRED TO HOLD THE FILL MEDIUM DURING NEUTRALIZATION OF THE BIOCIDE TREATED

WATER WHEN THE DEWATERING PIG IS LAUNCHED THE TREATED HYDROSTATIC TEST WATER WILL BE

DISCHARGED FROM THE PIPELINE AND ROUTED INTO HOLDING TANK ONBOARD THE VESSEL OR BARGE
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IN THE HOLDING TANKS THE BIOCIDE TREATED FILL MEDIUM WATER WILL BE NEUTRALIZED USING

HYDROGEN PEROXIDE WITH CONTINUOUS ANALYSIS TO ENSURE THAT CORRECT DOSAGE IS BEING

INJECTED THE INJECTION OPERATION WILL BE COMPUTER CONTROLLED AND MONITORED THE DOSAGE

RATE CAN RANGE FROM 150 PPM TO 750 PPM DEPENDING ON THE REMAINING ACTIVE CONSTITUENT

THE HYDROSTATIC TEST WATER WILL BE DISCHARGED BACK TO LONG ISLAND SOUND ONLY AFTER THE

BIOCIDE HAS BEEN EFFECTIVELY NEUTRALIZED AFTER THE MAJORITY OF THE TEST WATER HAS BEEN

DISCHARGED AND ACCOUNTED FOR THE LINE WILL BE DRIED AND THEN PURGED WITH SLUG OF

NITROGEN THIS WILL BE FOLLOWED BY THE INTRODUCTION OF DRY NATURAL GAS

1539 SUPPORT VESSELS

SUPPORT VESSELS WILL BE MOBILIZED BY THE PIPELINE CONTRACTOR TO ASSIST THE LAY BARGE OR

VESSEL

TYPICAL DIVE SUPPORT VESSEL

MOORING FOR TYPICAL DSV WILL CONSIST OF THREE OR FOUR ANCHORS PLACED AT PRESELECTED

LOCATIONS EITHER BY THE DSV OR WITH ASSISTANCE FROM SUPPORT TUG THE TYPICAL DSV HAS

SUITABLE BACK DECK SPACE TO HOUSE THE RELEVANT DIVING AND CONSTRUCTION EQUIPMENT AND

USUALLY HAS MINOR FABRICATION FACILITIES THE VESSEL WILL HAVE ACCOMMODATION FOR THE

MARINE AND CONSTRUCTION CREWS TO WORK 247 IN OR 12 HOUR SHIFTS WITH ASSOCIATED

CATERING AND SUPPORT FACILITIES DSVS ARE USUALLY UTILIZED FOR SHALLOW TO MID WATER WORK

WHERE SHORTDURATION DIVING OPERATIONS AND SUBSEA CONSTRUCTION IS REQUIRED

DYNAMICALLY POSITIONED DIVE SUPPORT VESSEL

DPDSV HAS REDUNDANT DP SYSTEMS TO ENSURE DIVER SAFETY NO ANCHORING IS REQUIRED

AND THE VESSELS ARE USUALLY LARGER AND MORE VERSATILE THAN MOORED DSV THE TYPICAL

DPDSV WILL HAVE SATURATION DIVING CAPABILITY AND WILL ACCOMMODATE MUCH LARGER

MARINE DIVING AND CONSTRUCTION CREWS THE VESSEL WILL BE UTILIZED IN CONGESTED AREAS

WHERE ANCHORING IS CONCERN WHERE THE SEABED IS LESS THAN FAVORABLE FOR ANCHORING OR

WHERE THE WORK PROGRAM NECESSITATES THAT SURFACE DIVING IS UNECONOMICAL DPDSV
WILL HAVE ACCOMMODATION AND SUPPORT FACILITIES TO HOUSE LARGE CREW WORKING 247 IN 12

HOUR SHIFTS THE DPDSV WILL EFFECTIVELY OPERATE IN WATER DEPTHS GREATER THAN 40 FT

ANCHOR HANDLING TUGS

AHTS ARE DIFFERENT FROM NORMAL TOW TUGS THEY ARE DESIGNED AND PURPOSE BUILT WITH

MORE POWERFUL ENGINES LARGER WINCHES AND SMALLER BACK DECKS AND LOWER CENTERS OF

GRAVITY FOR MANEUVERABILITY PIPE LAY OPERATIONS AND PIPELINE LOWERING WILL PROCEED ON

247 BASIS IT IS LIKELY THAT THE CONTRACTED LAY BARGE WILL BRING ITS OWN AHTS WITH

EXPERIENCED OPERATORS AND CREWS TO THE PROJECT FOR EFFICIENCY AND SAFETY REASONS

SURVEY VESSEL

THE SURVEY VESSEL IS ANTICIPATED TO BE IN THE 125FOOT CLASS OR SMALLER SURVEY VESSELS OF

THIS TYPE ARE TYPICALLY EQUIPPED WITH THE FOLLOWING BASIC SURVEY INSTRUMENTS DGPS

POSITIONING ECHO SOUNDER SIDESCAN SONAR MAGNETOMETER AND PIPELINE AND CABLE LOCATOR
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PIPE SUPPLY BARGE AND PIPE HAULER TUG

PIPE SUPPLY BARGES ARE USUALLY FLATTOP BARGES THAT RANGE FROM 100 TO 300 FEET IN LENGTH

THEY TYPICALLY HAVE NO PROPULSION BUT ARE HAULED BY CONVENTIONAL TUGS THAT ARE AVAILABLE

IN THE LOCAL AREA LINE PIPE AND OTHER MATERIALS ARE LOADED ONTO THE BARGES AT SUITABLE

PORT LOCATION HAULED OFFSHORE TO THE LAY BARGE AND OFFLOADED BY THE LAY BARGES CRANE

HYDROTEST AND DEWATERING SUPPORT VESSELS

HYDROTEST SUPPORT VESSELS ARE USUALLY PLATFORM SUPPLY VESSELS WITH CRANES AND DECK SPACE

CAPABLE OF HOLDING LARGE AMOUNTS OF EQUIPMENT SUCH AS FLOODING PUMPS AIR COMPRESSORS

TO RUN THE PIGS HOSE REELS PRESSURIZING PUMPS INSTRUMENTATION AND CHEMICAL INJECTION

PUMPS DEWATERING SUPPORT VESSELS ARE USUALLY PLATFORM SUPPLY VESSELS CAPABLE OF

HOLDING LARGE AMOUNTS OF EQUIPMENT SUCH AS COMPRESSORS AND DRYERS BOTH THE HYDROTEST

AND DEWATERING SUPPORT VESSELS COULD HOLD THEIR POSITION USING EITHER ANCHORS OR DP

FALL PIPE VESSEL

FALL PIPE VESSEL IS USUALLY BARGE ANDOR VESSEL THAT IS USED FOR CONTROLLED PLACEMENT OF

ROCK OVER THE PIPELINE ON THE SEABED

SECURITY AND ESCORT BOATS

THE SECURITY AND ESCORT BOATS WOULD LIKELY BE VESSEL IN THE CLASS OF HARBOR PILOT BOAT OR

LOBSTER FISHING BOAT IT ACCOMPANIES THE LAY BARGE IF NECESSARY TO KEEP OTHER VESSELS

FULLY AWARE OF THE LAY BARGES MOVEMENTS SHOULD ANY VESSEL SUCH AS PLEASURE YACHT

INADVERTENTLY ENTER INTO THE CONSTRUCTION AREA THE SECURITY AND ESCORT BOATS MAY SAIL OUT TO

THE CRAFT AND ENSURE SAFE PASSAGE OF THE VESSEL OUT OF THE AREA

PERSONNEL CARRIERS AND UTILITY LAUNCHES

THESE ARE COMMON UTILITY VESSELS OF SMALL CLASS CAPABLE OF TRANSPORTING PERSONNEL AND

LIGHT MATERIALS TO AND FROM SHORE THESE ARE TYPICALLY CHARTERED FROM LOCAL AREAS

15310 TIMING AND DURATION OF PIPELINE CONSTRUCTION

FSRU HOOK UP AND COMMISSIONING IS PLANNED TO COMMENCE DECEMBER 01 2010 WITH FIRST

GAS BY DECEMBER 31 2010 TO ACCOMMODATE THIS COMPLETION SCHEDULE THE ANTICIPATED

PIPELINE CONSTRUCTION SCHEDULE AND WORK SEQUENCE IS AS FOLLOWS

SEPTEMBEROCTOBER 2009 PRELAY SURVEY ANDOR DIVING OPERATIONS WILL

CONFIRM SEABED CONDITIONS FOR EXAMPLE TO CONFIRM THAT THERE ARE NO NEW

WRECKS IN THE CONSTRUCTION CORRIDOR NOTE THAT PROTOCOL FOR UNANTICIPATED

DISCOVERY OF CULTURAL RESOURCES WILL BE IN EFFECT FOR CONSTRUCTION AS DESCRIBED

IN RESOURCE REPORT CULTURAL RESOURCES PRIVILEGED INFORMATION VERSION

MAIN PIPE LAY OCTOBER 2009 THROUGH APRIL 2010

DSV INSTALLS THE IGTS SUBSEA HOT TAP CABLE PROTECTION AND CABLE BRIDGE

SUPPORTS

THE LAY BARGE COMPLETES LAYING THE PIPELINE ONTO THE SEABED AND ACROSS THE

CABLE BRIDGES FOLLOWED BY PIPELINE LOWERING THE LAY BARGE ALSO INSTALLS
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THE IGTS HOT TAP CONNECTING SPOOL AND THE DOWNSTREAM FSRU TIEIN SPOOI

WHICH MAKES UP ONE HALF OF THE EXPANSION LOOP

DSV INSTALLS THE CHECK AND ISOLATION VALVE SPOOL AT 1VIP 04
THE FIRST MILES OF THE LOWERED PIPELINE ARE MECHANICALLY BACKFILLED WHILE

DSV COMPLETES COVER AND PROTECTION INSTALLATION AT THE TWO CABLE

CROSSINGS THEN

HYDROTEST VESSELS COMPLETE CLEANING PIG RUNS THEN FILL THE PIPELINE WITH

SEA WATER AND COMPLETE HYDROSTATIC TESTING

Q4 2010 THE FSRUYI4S CONTRACTOR WILL SET THE PREFABRICATED MOORING

TOWER JACKET ON THE SEABED AT THE FSRU SITE AND THEN INSTALL THE FOUR DEEP

PILES TO SECURE THE MOORING TOWER SEE SECTION 1522

REMAINING TIEINS NOVEMBERDECEMBER 2010

DSV INSTALLS THE REMAINING PRETESTED TIEIN SPOOLS AT THE IGTS AND

FSRU SITES FOLLOWED BY MECHANICAL BACKFILLING OF THE TIEIN AREAS

HYDROTEST VESSELS DEWATER AND DRY THE PIPELINE THEN

FOLLOWING RECEIPT OF THE INITIAL CARGO OF LNG AND SUPPORTED BY HYDROTEST

VESSELS THE SUB SEA CONNECTING PIPELINE IS PURGED OF AIR WITH NITROGEN AND

IS THEN LOADED WITH NATURAL GAS

15311 WORKFORCE

BROADWATER ANTICIPATES THAT THE PEAK WORK FORCE TO CONSTRUCT THE PIPELINE WILL BE

APPROXIMATELY 350 WORKERS ON THE MARINE LAY BARGE SPREAD INCLUDING SUPPORT VESSELS

ABOUT 20 TO 30 INSPECTION AND MANAGEMENT PERSONNEL OVERSEEING THE OFFSHORE OPERATIONS

PLUS APPROXIMATELY 20 WORKERS SUPPORTING OPERATIONS ONSHORE THE DURATION OF THE PEAK

WORKFORCE IS ESTIMATED TO BE 95 DAYS IE DURING THE PERIOD THAT THE LAY BARGE IS ON SITE

AND WILL COMPRISE THE MAIN PIPE LAY AND PIPELINE LOWERING PLOWING OPERATIONS PLUS THE

INSTALLATION OF THE INITIAL SPOOL PIECES AT THE IGTS AND FSRU TIEINS

154 TEMPORARY ONSHORE LAND REQUIREMENTS

TO SUPPORT CONSTRUCTION ACTIVITIES BROADWATER WILL NEED TO TEMPORARILY UTILIZE ONSHORE

FACILITIES TO FACILITATE STORAGE AND TRANSFER OF MATERIALS TO THE CONSTRUCTION SITE THE

CONCRETE WEIGHT COATING WILL BE APPLIED TO THE PIPE AT AN EXISTING OFFSITE CONCRETE COATING

PLANT AT LOCATION TO BE DETERMINED DURING THE DETAILED DESIGN STAGE COMPANIES CAPABLE

OF APPLYING CONCRETE WEIGHT COATING FOR THIS PROJECT FROM EXISTING COATING PLANT FACILITIES

INCLUDE BAYOU COMPANIES WITH LOCATIONS IN LOUISIANA AND BREDERO SHAW WITH LOCATIONS

THROUGHOUT NORTH AMERICA THE CONCRETE WEIGHT COATED LINE PIPE WILL THEN BE TRANSPORTED

TO STOCKPILE AND TRANSHIPMENT SITE WHERE IT WILL BE STORED AWAITING COMMENCEMENT OF

CONSTRUCTION SPACE OF APPROXIMATELY 10 ACRES WILL BE REQUIRED TO STORE THE

APPROXIMATELY 3000 FORTYFOOT NOMINAL LENGTH JOINTS OF CONCRETE WEIGHT COATED LINE PIPE

FOR THE PROJECT

BECAUSE THE CONCRETE WEIGHT COATING WILL BE APPLIED AT AN EXISTING FACILITY NO

ENVIRONMENTAL IMPACTS ASSOCIATED WITH CONSTRUCTION ANDOR USE OF TEMPORARY FACILITIES ARE

ANTICIPATED
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FOLLOWING COMPLETION OF CONCRETE COATING THE PIPE WILL BE TRANSPORTED VIA RAIL TO AN

EXISTING PORT LAYDOWN AREA WITH ADEQUATE LANDTOSEA TRANSFER CAPABILITIES LIKELY IN THE

PORT OF NEW YORKNEW JERSEY THE ACTUAL LOCATION OF THE LAYDOWN AREA WILL BE

DETERMINED BY THE CONTRACTOR SELECTED TO INSTALL THE PIPELINE THE USE OF AN EXISTING

FACILITY ELIMINATES POTENTIAL ENVIRONMENTAL IMPACTS ASSOCIATED WITH ESTABLISHING NEW SITE

FOR TEMPORARY STORAGE OF THE PIPE FROM THE TEMPORARY STORAGE YARD THE PIPE WILL BE

LOADED ONTO BARGES TRANSPORTED TO THE PROJECT AREA AND DIRECTLY OFFLOADED TO THE LAY BARGE

TO MINIMIZE HANDLING NO PIPE STORAGE YARDS WILL BE NEEDED ON LONG ISLAND SOUND

UPON SELECTION OF THE TEMPORARY PIPEYARD BROADWATER WILL NOTIFY FERC AND OBTAIN

APPROPRIATE CLEARANCES AS NEEDED

DURING THE COURSE OF CONSTRUCTION THE CONTRACTOR WILL NEED TEMPORARY SPACE ON THE SHORE

OF LONG ISLAND SOUND PRIMARILY FOR SHUTTLING CREWS AND SUPPLIES TO THE PROJ ECT SITE SINCE

THE MAJORITY OF THE CONSTRUCTION OPERATIONS WILL BE CONDUCTED 24 HOURS DAY DAYS

WEEK THE ONLY WATERFRONT FACILITY REQUIRED TO SUPPORT CONSTRUCTION ACTIVITIES WILL BE

DOCK BASED ON THE AMOUNT OF EXISTING DOCKAGE AVAILABLE IN PORT JEFFERSON AND

GREENPORT BROADWATER BELIEVES THAT EXISTING FACILITIES ARE ADEQUATE AND THAT NO NEW

WATERFRONT FACILITIES WILL BE NEEDED THE CONTRACTOR WILL MOST LIKELY REQUIRE THE USE OF AN

ONSHORE OFFICE AND POSSIBLY WAREHOUSE FACILITIES TO SUPPORT OFFSHORE ACTIVITIES DURING

CONSTRUCTION THE SELECTED CONTRACTOR WILL IDENTIFY THESE LOCATIONS PRIOR TO CONSTRUCTION

GIVEN THE AMOUNT OF MARINE USAGE THROUGHOUT THE SOUND BROADWATER DOES NOT ANTICIPATE

THE NEED TO CONSTRUCT NEW FACILITIES TO SUPPORT TEMPORARY CONSTRUCTION NEEDS

16 OPERATION AND MAINTENANCE

161 FSRU

DEPENDING ON THE SIZE OF LNG CARRIER UTILIZED IT IS CURRENTLY ANTICIPATED THAT TWO TO THREE

VESSELS WILL BE UNLOADED EACH WEEK THE FSRU IS DESIGNED TO ACCOMMODATE LNG
CARRIERS IN THE SIZE RANGE OF 125000 M3 UP TO POTENTIAL FUTURE VESSEL SIZE OF 250000 M3

CAPACITY BUT AT THIS TIME THE ACTUAL VESSEL SIZES EXPECTED TO CALL ON THE BROADWATER

FACILITY HAVE NOT BEEN DETERMINED

AS PART OF THE APPROVAL PROCESS FOR THE PROJECT TO COMMENCE OPERATIONS LETTER OF

RECOMMENDATION FROM THE USCG IS REQUIRED CONDITIONS ARISING FROM THE LETTER OF

RECOMMENDATION WILL BE INCORPORATED WITHIN VESSEL MANAGEMENT AND EMERGENCY PLAN

OPERATING PLAN THE USCG PLAN WILL CONTAIN SPECIFIC REQUIREMENTS FOR THE LNG
CARRIER PREARRIVAL NOTIFICATIONS SCHEDULING LONG ISLAND SOUND TRANSITS ESCORTS MARINE

OPERATIONS CARGO TRANSFER OPERATIONS USCG INSPECTION AND MONITORING ACTIVITIES AND

EMERGENCY OPERATIONS THERE MAY BE OTHER REQUIREMENTS FOR THE TRANSIT AND LNG
DISCHARGE THAT MAY BE DIFFERENT FROM OTHER VESSELS OPERATING IN LONG ISLAND SOUND

THESE CONDITIONS ARE STILL TO BE DETERMINED BUT BROADWATER ANTICIPATES AT MINIMUM THE

FOLLOWING MARINE PROCEDURES
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ALL LNG CARRIERS DESTINED FOR THE TERMINAL WILL BE IN POSSESSION OF VALID

CERTIFICATION AS REQUIRED FOR INTERNATIONAL TRADE INCLUDING USCG CERTIFICATE

OF COMPLIANCE FOR ALL NONUSA FLAGGED VESSELS

ALL LNG CARRIERS DESTINED FOR THE TERMINAL WILL BE THOROUGHLY REVIEWED BY

SHELL FOLLOWING INSPECTION UNDER THE OIL COMPANIES INTERNATIONAL MARINE

FORUM OCIMF SHIP INSPECTION REPORT PROGRAM

AN LNG CARRIER ON PASSAGE TO THE BROADWATER TERMINAL WILL NOTIFY THE

TERMINAL THE USCG THE IMMIGRATION AND NATURALIZATION SERVICE TH15

PILOTS TUG OPERATORS AND SHIPPING AGENTS AT LEAST 96 HOURS BEFORE ARRIVAL

ADVANCE NOTICE WILL INCLUDE VALIDATION THAT ALL ONBOARD SAFETY RELATED SYSTEMS

AND EQUIPMENT ARE OPERATIONAL

THE LNG CARRIERS WILL REMAIN AT SEA PRIOR TO AN AGREED ARRIVAL TIME AT

LOCATION DESIGNATED FOR USCG SECURITY BOARDING IF REQUIRED OR AT THE PILOT

STATION LNG CARRIERS WILL NOT ANCHOR IN BLOCK ISLAND SOUND TO AWAIT PILOTS OR

OTHER FORMALITIES

USCG INSPECTORS MAY CONDUCT PREARRIVAL SECURITY INSPECTION OF THE LNG
CARRIER AND CREW BEFORE ENTERING US TERRITORIAL WATERS OR BEFORE ENTERING LONG

ISLAND SOUND

STATE LICENSED PILOT WILL BOARD EACH LNG CARRIER FOR THE TRANSIT THROUGH

BLOCK ISLAND SOUND AND LONG ISLAND SOUND THE SAME PILOT WILL COMPLETE THE

DOCKING AND UNDOCKING OPERATIONS AT THE FSRU AND REMAIN ONBOARD

THROUGHOUT THE DISCHARGE OPERATION THE BROADWATER TERMINAL WILL CONFIRM

READINESS TO RECEIVE THE LNG CARRIER PRIOR TO THE PILOT BOARDING

COORDINATED SCHEDULING OF LNG CARRIER TRANSITS WILL TAKE INTO CONSIDERATION

OTHER MARINE USERS AND AVOIDANCE OF PEAK CONGESTION AT THE RACE

BROADWATER WILL ENSURE THAT AN ADEQUATE NUMBER OF SUITABLE TUGBOATS ARE

AVAILABLE FOR EACH LNG CARRIER OPERATION IT IS ANTICIPATED THAT EACH TUG UP TO

FOUR TUGS IN TOTAL WILL BE PURPOSEBUILT TO SUPPORT BROADWATER OPERATIONS

AND WILL HAVE BOLLARD PULL CAPACITY OF 60 METRIC TONNES THE TUGS WILL LIKELY

BE CONSTRUCTED AT AN EXISTING SHIPBUILDING FACILITY WITHIN THE US WITH THE

CAPACITY ABILITY AND PROVEN TRACK RECORD FOR THIS TYPE OF CONSTRUCTION WITHOUT

MODIFICATION TO ITS EXISTING FACILITIES TABLE 14 INCLUDES PARTIAL LIST OF

EXISTING SHIPBUILDING FACILITIES WITHIN THE US AT WHICH THE TUGS COULD BE

CONSTRUCTED
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THE TUGS WILL BE EQUIPPED WITH WATER FIREFIGHTING EQUIPMENT CLASSED ABS

FIREFIGHTING AND THEY WILL HAVE AN ESCORT NOTATION TUG UTILIZATION SUBJECT

TO USCG REVIEW AND APPROVAL IS EXPECTED TO BE AS FOLLOWS

TWO TUGS MAY BE USED TO ESCORT LNG CARRIERS THROUGH THE RACE AND DURING

THE TRANSIT OF LONG ISLAND SOUND

THREE OR FOUR TUGS DEPENDING ON VESSEL SIZE WILL BE REQUIRED TO ASSIST THE

LNG CARRIER WHEN BERTHING ALONGSIDE THE FSRU
TWO TUGS WILL REMAIN ON STANDBY IN THE VICINITY OF THE FSRU WHENEVER AN

LNG CARRIER IS BERTHED THE DUTIES OF THE STANDBY TUG WILL BE TO PREVENT

OTHER VESSELS FROM APPROACHING THE MOORED LNG CARRIER AND TO ASSIST THE

VESSEL IN THE EVENT OF AN EMERGENCY DEPARTURE

TWO OR THREE TUGS DEPENDING ON VESSEL SIZE WILL BE REQUIRED TO ASSIST WITH

UNBERTHING OPERATIONS

TABLE 14 EXISTING EASTERN SHIPBUILDING FACILITIES WITH CAPACITY TO

CONSTRUCT SUITABLE TUGS

BUILDERS

SHIPYARD LARGE SMALL CITY STATE

KELLEY SHIPYARD DN

AMERICAN SHIPYARD NEWPORT RI

BLOUNTBARKER SHIPYARD WARREN RI

BATH IRON WORKS BATH ME

WASHBURN DOUGHTY EAST BOOTHBAY ME

ELECTRIC BOAT GROTON CT

KVAERNER PHILADELPHIA PHILADELPHIA PA

CHESAPEAKE SBLDG SALISBURY MD

NEWPORT NEWS
NEWPORT NEWS VA

SHIPBUILDING

INTERMARINE USA SAVANNAH GA

GREEN COVE
SUN STATE MARINE FL

SPRINGS

KEITH MARINE PALATKA FL

NORTH FLORIDA SHIPYARDS JACKSONVILLE FL

ATLANTIC MARINE JACKSONVILLE FL

TUGBOAT SUPPORT CONSIDERATIONS ARE ALSO DESCRIBED IN RESOURCE REPORT 11 SAFETY AND

RELIABILITY SECTION 1142
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AFTER BERTHING AN INS OFFICER WILL BOARD THE VESSEL TO COMPLETE ARRIVAL

FORMALITIES INCLUDING THE VERIFICATION OF THE CREW AGAINST THE PREVIOUSLY

SUPPLIED CREW LIST

FOLLOWING CONFIRMATION BY THE INS OFFICER TO PROCEED USCG PERSONNEL WILL

COMPLETE SAFETY INSPECTIONS OF BOTH THE FSRU AND LNG CARRIER PRE

DISCHARGE MEETING WILL BE HELD BETWEEN THE TERMINAL AND CARRIER STAFF TO

CONFIRM DISCHARGE PROCEDURES AND REVIEW OF THE SAFETY CHECLDIST CONCURRENT

WITH THESE ACTIVITIES HARD WIRED COMMUNICATIONS SYSTEM WILL BE ESTABLISHED

AND TESTED BETWEEN THE CARRIER AND THE FSRU

ON CONFIRMATION OF THE DISCHARGE PROCEDURES BEING AGREED THE LOADING ARMS

AND EMERGENCY SHUTDOWN SYSTEM ESDS WILL BE CONNECTED THE ESDS
ALLOWS EITHER THE TERMINAL OR LNG CARRIER TO AUTOMATICALLY OR MANUALLY STOP

THE UNLOADING PROCESS WHENEVER AN ABNORMAL CONDITION OCCURS

AFTER SUCCESSFUL TEST OF THE ESDS LNG TRANSFER MAY PROCEED ACCORDING TO

THE AGREED PROCEDURES WITH THE APPROVAL OF THE USCG

AT THE COMPLETION OF CARGO UNLOADING OPERATIONS THE LOADING ARMS MUST BE

DRAINED AND PURGED BEFORE DISCONNECTION IN ACCORDANCE WITH STANDARD LNG
PRACTICE THE ARMS ARE DRAINED BY GRAVITY EITHER DIRECTLY TO THE LNG CARRIER

CARGO TANKS VIA THE CARRIERS CARGO LINES OR TO THE FSRU DRAIN TANK AND

THEREAFTER PUMPED TO THE FSRU STORAGE TANKS

THE DURATION OF ACTIVITIES ASSOCIATED WITH AN LNG CARRIER UNLOADING OPERATION IS SHOWN IN

TABLE 15 BELOW

162 FSRU AND YOKE MOORING SYSTEM MAINTENANCE

THE FSRU AND YIVIS ARE DESIGNED FOR HIGH RELIABILITY AND LOW MAINTENANCE MAINTENANCE

PLANS WILL BE DEVELOPED AT THE DETAILED DESIGN STAGE THE MAINTENANCE REGIME WILL

INCLUDE FREQUENT VISUAL INSPECTION FOR THE YIVIS THIS WILL BE VIA PERMANENTLY FITTED ACCESS

LADDERS OPERATIONAL CHECKS AND TESTS ROUTINE ONBOARD MECHANICAL AND ELECTRICAL

MAINTENANCE LUBRICATION SCHEDULES AND REGULAR STEELWORK EXAMINATION AND SURVEY BOTH

ABOVE AND BELOW THE WATERLINE

BOTH FOR THE FSRU AND YMS UNDERWATER INSPECTION MAY REQUIRE SOME UNDERWATER

SURFACE CLEANING OF THE HULL AND OTHER PARTS THIS WILL BE PERFORMED GENERALLY TO REMOVE

LOCALIZED SLIME AND WEED GROWTH ORIGINATING FROM THE SOUND AND WILL BE COMPLETED USING

LIGHT BRUSHING SYSTEM CARRIED OUT BY DIVERS IT IS EXPECTED THAT THIS WILL BE UNDERTAKEN

NO MORE THAN ONCE PER YEAR NO RECOATING OF THE UNDERWATER PORTIONS OF THE FACILITY WILL

TAKE PLACE ANY MECHANICAL REPAIRS TO THE UNDERWATER PARTS OF THE FSRU OR YIVIS WILL BE

SEGREGATED FROM THE SEAWATER BY AN UNDERWATER COFFERDAM APPLIED BY DIVERS SUCH THAT

THERE WILL BE NO ENVIRONMENTAL IMPACT
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FOR ONBOARD MAINTENANCE OTHER THAN THE ROUTINE ONBOARD MECHANICAL AND ELECTRICAL

MAINTENANCE SET FORTH ABOVE COATING REPAIRS WILL BE ONGOING PROPRIETARY EPOXY AND

POLYURETHANE PAINTS WILL BE USED AND THEY WILL BE APPLIED MECHANICALLY NOT SPRAYED

THESE AND OTHER SOLVENTSCLEANERS WILL BE SIMILAR TO HOUSEHOLDTYPE PRODUCTS IN THEIR

TOXICITY CHARACTERISTICS SURFACE PREPARATION WILL ALSO INCLUDE LOCALIZED RINSING WITH

FRESHWATER TO REMOVE SEAWATER SPRAY SALTS CARRIED BY THE WIND FROM THE SOUND ALL DEBRIS

WILL BE CONTAINERIZED AND RETAINED FOR DISPOSAL AT SUITABLE FACILITY

163 FSRU DISCHARGES

OPERATION OF THE FSRU WILL RESULT IN UP TO SEVEN POINTSOURCE DISCHARGES INTO THE SOUND

INCLUDING

TWO BALLAST WATER DISCHARGE POINTS PORT AND STARBOARD LOCATED APPROXIMATELY

FEET BELOW THE WATERLINE

ONE WASTEWATER DISCHARGE POINT EITHER PORT OR STARBOARD LOCATED APPROXIMATELY

FEET BELOW THE WATERLINE

ONE DESALINIZATION OVERBOARD STARBOARD LOCATED APPROXIMATELY 13 FEET

BELOW THE WATERLINE

ONE SEAWATER COOLING DISCHARGE PORT LOCATED APPROXIMATELY 13 FEET BELOW

THE WATERLINE

ONE INERT GAS SCRUBBER COOLING PUMP OVERBOARD STARBOARD LOCATED APPROXIMATELY

TO FEET TO BELOW THE WATERLINE AND

ONE EMERGENCY BILGE OVERBOARD PORT LOCATED APPROXIMATELY TO FEET TO

BELOW THE WATERLINE

IF WASTEWATER CANNOT BE EFFECTIVELY TREATED TO COMPLY WITH NEW YORK STATE DISCHARGE

REQUIREMENTS THEN BROADWATER WILL ROUTE BLACK AND GRAY WATER TO HOLDING TANKS WHICH

WILL BE SHIPPED TO SHORE FOR DISPOSAL AT AN APPROVED TREATMENT FACILITY THE EMERGENCY

BILGE OVERBOARD IS NOT DISCUSSED IN DETAIL AS BROADWATER DOES NOT ANTICIPATE ANY DISCHARGE

THROUGH THIS OVERBOARD FOR THE LIFESPAN OF THE PROJECT

FSRU OPERATIONS ALSO WILL INCLUDE THREE NONPOINTSOURCE DISCHARGES INTO THE SOUND

INCLUDING

ONE SIDESHELL WATER CURTAIN TO DISCHARGE TREATED SEAWATER BETWEEN THE FSRU AND

ANY MOORED LNG CARRIER AS HULL INTEGRITY MEASURE DURING OFFLOADING OPERATIONS

UNCONTAMINATED DECK RUNOFF FROM STORM EVENTS AND

FIREWATER BYPASS SYSTEM WATER
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ALL DISCHARGES ARE EXPECTED TO MEET NYSDEC DISCHARGE REQUIREMENTS FOR CONTAMINANT

LEVELS AND OTHER PHYSICAL WATER QUALITY PARAMETERS

MOST DISCHARGES FROM THE FSRU WILL HAVE LOW RESIDUAL 001 TO 005 PPM SODIUM

HYPOCHLORITE CONCENTRATION SODIUM HYPOCHLORITE IS USED TO PREVENT MARINE GROWTH IN

FSRU SYSTEMS SODIUM HYPOCHLORITE CONCENTRATIONS WILL BE MONITORED THROUGH SAMPLING

OF OVERBOARD WATER COLLECTED FROM INTERNAL FSRU SYSTEMS BEFORE IT IS DISCHARGED INTO THE

SOUND THE CHLORINE CONCENTRATIONS OF SAMPLES WILL BE DETERMINED THROUGH COLORIMETRIC

ASSAY AS NECESSARY THE PRODUCTION AND INJECTION RATE OF THE SODIUM HYPOCHLORITE ADDED

TO THE SYSTEM AT THE SEA CHEST WILL BE ADJUSTED ACCORDINGLY

BALLAST WATER SYSTEM

NO CONTAMINANTS WILL BE INTRODUCED INTO THE FSRUS BALLAST WATER SYSTEM PRIOR TO BALLAST

WATER BEING DISCHARGED INTO THE SOUND

TREATED WASTEWATER FROM THE ONBOARD TREATMENT PLANT

THE FSRU WILL BE EQUIPPED WITH MEMBRANE BIOREACTOR IVIIBR WITH THE CAPABILITY OF

TREATING BOTH BLACK WATER AND GRAY WATER DISCHARGES BASED ON THE TYPICAL SPECIFICATIONS

FOR AN MBR IT IS ANTICIPATED THAT THE DISCHARGE WILL BE COMPLIANT WITH NYSDEC
DISCHARGE STANDARDS HOWEVER IF BASED UPON REVIEW AND CONSIDERATION BY NYSDEC
DURING THE SPDES EVALUATION PROCESS IT IS DETERMINED THAT THE DISCHARGES WILL NOT BE

COMPLIANT WITH APPLICABLE REGULATIONS ALL BLACK WATER AND GRAY WATER GENERATED BY

SYSTEMS ON THE FSRU EG SINKS SHOWER DRAINS AND FLOOR DRAINS THAT MAY CONTAIN

INCREASED LEVELS OF DETERGENTS AND NUTRIENTS WILL BE ROUTED TO HOLDING TANK AND SHIPPED

TO SHORE FOR DISPOSAL AT AN APPROVED FACILITY

DISCHARGE FROM THE MBR WILL BE TESTED WEEKLY USING AN ASSAY FOR THE MOST PROBABLE

NUMBER IVIPN OF VIRUSES THE SAMPLE FOR THIS ASSAY WILL BE COLLECTED FROM THE INTERNAL

FSRU TREATMENT SYSTEM AND SENT OFF SITE FOR ANALYSIS IN ADDITION WATER QUALITY

MONITORING PLANS WILL BE PREPARED AND IMPLEMENTED TO ENSURE ADHERENCE TO DISCHARGE

STANDARDS IN ACCORDANCE WITH NYSDEC REQUIREMENTS AS DETERMINED DURING THE SPDES

PERMITTING PROCESS SEE CORRESPONDENCE WITH NYSDEC PRESENTED IN APPENDIX IN

RESOURCE REPORT NO WATER QUALITY

DESALINATION UNIT DISCHARGE

THE DESALINATION UNIT DISCHARGE WILL BE USED TO DISCHARGE WATER GENERATED BY THE

DESALINATION UNIT WHICH WILL BE USED TO MAKE POTABLE WATER ONBOARD THE FSRU THE

APPROXIMATE VOLUME OF THIS DISCHARGE IS 06 MILLION GALLONS PER DAY 2355 M3D THE

DISCHARGE WILL BE COMPRISED OF SEAWATER THAT HAD BEEN TAKEN IN BY SEA CHEST AND WILL HAVE

SLIGHT SALINITY INCREASE OF APPROXIMATELY 2 THIS EQUATES TO SALINITY INCREASE OF LESS

THAN 05 PPT WHICH IS NOT SIGNIFICANT AND NOT LIKELY MEASURABLE SINCE SALINITY VALUES IN THE

SOUND RANGE FROM 24 TO 25 PPT BASED ON THESE VALUES NO IMPACTS ON WATER QUALITY WILL

OCCUR
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CENTRAL COOLING WATER NONROUTINE OPERATIONS ONLY

THE CENTRAL COOLING WATER OVERBOARD WILL BE USED ONLY IF THE FSRUS GLYCOLWATER SYSTEM

FAILS THE ACTUAL CAPACITY OF THE COOLING WATER SYSTEM AND THE ASSOCIATED DISCHARGES WILL

BE DETERMINED DURING THE FINAL DESIGN STAGE OF THE PROJECT WHILE THIS SYSTEM WILL HAVE

PERMITTED DISCHARGE POINT NO DISCHARGE WILL OCCUR UNDER ROUTINE OPERATING CONDITIONS

THE SEAWATER USED FOR COOLING WILL NOT COME INTO DIRECT CONTACT WITH MACHINERY ONBOARD

THE FSRU THEREFORE NO IMPACTS ON WATER QUALITY WILL OCCUR

INERT GAS IG SCRUBBER OVERBOARD

THE IG SCRUBBER IS USED ONLY INFREQUENTLY WHEN CARGO TANK NEEDS TO BE PURGED FOR

CLEANING ANDOR INSPECTION THE IG SCRUBBER WILL BE USED APPROXIMATELY ONCE EVERY

YEARS WATER FROM THE SEA CHEST WILL BE USED TO CLEAN AND COOL THE INERT GAS STREAM USED

TO PURGE THE TANKS WATER USAGE IS ESTIMATED TO BE APPROXIMATELY 290000 GALLONSHR

1100 M3HR WITH TOTAL OF APPROXIMATELY 116 MILLION GALLONS 44000 M3 REQUIRED FOR

SINGLE PURGE OF THE ENTIRE FSRU

SIDESHELL WATER CURTAIN

TO MAINTAIN HULL INTEGRITY OF THE FSRU AND LNG CARRIER CONSTANT CURTAIN OF WATER WILL

BE DIRECTED OVERBOARD DURING LNG TRANSFER FROM THE CARRIER TO THE FSRU BOTH THE FSRU
AND THE LNG CARRIER WILL GENERATE SIDESHELL WATER CURTAINS

THIS WATER WILL BE SUPPLIED BY THE TWO SEA CHEST INTAKES AND THUS WILL CONTAIN RESIDUAL

CHLORINE LEVELS THE SIDESHELL WATER CURTAIN WILL DISCHARGE DIRECTLY INTO THE SOUND

BETWEEN THE FSRU AND THE LNG CARRIER IT IS ANTICIPATED THAT WATER FROM THE SIDESHELL

WATER CURTAIN WILL BE DISCHARGED AT AN APPROXIMATE RATE OF 8718 GALLONSHR 33 M3HOUR
FROM BOTH THE FSRU AND LNG CARRIER

DRAINAGE SYSTEMS AND DECK RUNOFF

THE FIREWATER BYPASS SYSTEM WILL NOT BE TREATED WITH SODIUM HYPOCHLORITE SEAWATER FOR

THIS SYSTEM WILL BE UTILIZED ONLY IN THE EVENT OF FIRE ONBOARD THE FSRU OR TESTING OF THE

FIREWATER SYSTEM AND WILL BE SUPPLIED BY SEAWATER INTAKES THAT ARE INDEPENDENT OF THE

MAIN SEAWATER INTAKE SYSTEM DISCHARGE DURING ANY TESTING OF THE FIREWATER BYPASS

SYSTEM WILL BE OVERBOARD VIA SCUPPER DRAINS WHICH WILL RETURN THE SEAWATER DIRECTLY BACK

TO THE SOUND THE VOLUME OF WATER TO BE USED FOR TESTING IS ESTIMATED TO BE 074 MILLION

GALLONS 2800 M3 AND THE TESTING WILL OCCUR ONLY ONCE MONTH DURING SYSTEM TESTING

RUNOFF FROM THE TESTING OF THE FIREWATER SYSTEM WILL NOT IMPACT THE TEMPERATURE SALINITY

OR DISSOLVED OXYGEN CONTENT OF WATER IN THE SOUND

UNCONTAMINATED STORM WATER RUNOFF FROM THE FSRU WILL BE COMPRISED OF RAINWATER AND

WILL BE DIRECTED OVERBOARD VIA SCUPPER DRAINS THE VOLUME OF THIS RUNOFF WILL BE BASED ON

LOCAL LEVELS OF PRECIPITATION AND WILL BE AT AMBIENT TEMPERATURE WHEN DRAINED TO THE

SOUND RUNOFF FROM ANY ONDECK LOCATION THAT HAS THE POTENTIAL FOR OIL AND GREASE

CONTAMINATION WILL BE COLLECTED AND ROUTED TO THE BILGE HOLDING TANK FOR SHIPMENT TO

SHORE
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SPILL POTENTIAL

THE POTENTIAL EXISTS FOR SPILLS OF VARIOUS MATERIALS FROM THE FSRU WHICH COULD ENTER

LONG ISLAND SOUND AND IMPACT WATER QUALITY MATERIALS STORED ON THE FSRU WITH SPILL

POTENTIAL INCLUDE AQUEOUS AMMONIA ETHYLENE GLYCOL DIESEL FUEL AND MERCAPTAN WHICH IS

USED AS NATURAL GAS ODORANT THE DIESEL FUEL WILL BE STORED IN TANKS INTERGRATED INTO THE

HULL OF THE FSRU AND THE ETHYLENE GLYCOL IS RESTRICTED TO CLOSEDLOOP SYSTEM

MINIMIZING SPILL POTENTIAL THE AQUEOUS AMMONIA AND MERCAPTAN WILL BE TRANSPORTED AND

STORED IN ISOTANKS WITH ADEQUATE CONTAINMENT TO MINIMIZE IMPACTS

THESE SUBSTANCES ARE DISCUSSED IN MORE DETAIL IN RESOURCE REPORT 11 SAFETY AND

RELIABILITY SECTION 11323 PER SPCC REGULATIONS 40 CFR PART 112 AND THE PROPOSED

REVISIONS TO THE SPCC RULE DECEMBER 2005 FACILITIES THAT BECOME OPERATIONAL AFTER

AUGUST 18 2006 MUST PREPARE AND IMPLEMENT PLAN BEFORE BEGINNING OPERATIONS

BROADWATER RECOGNIZES THIS REQUIREMENT AND PRECEDING FSRU AND PIPELINE OPERATIONS IN

2010 WILL PREPARE AND SUBMIT AN SPCC PLAN IN ORDER TO ADDRESS THE POTENTIAL FOR SPILLS OF

SUBSTANCES STORED AND UTILIZED ON THE FSRU THE SPCC PLAN WILL DESCRIBE PREVENTATIVE

AND RESPONSE MEASURES THAT WILL BE IMPLEMENTED IN THE EVENT OF SPILL

164 SUBSEA CONNECTING PIPELINE

OPERATION OF THE SUBSEA CONNECTING PIPELINE WILL VARY ACCORDING TO NATURAL GAS MARKET

REQUIREMENTS FLOW CONDITIONS ON THE FSRU AND AT ONSHORE LOCATIONS ON THE IGTS

PIPELINE WILL BE MONITORED USING SUPERVISORY CONTROL AND DATA ACQUISITION SCADA
SYSTEMS BY THE BROADWATER FSRU COMMAND AND CONTROL FACILITY AND THE IGTS GAS

CONTROL CENTER RESPECTIVELY BOTH FACILITIES WILL BE MANNED 24 HOURS PER DAY OPERATION

AND MAINTENANCE RECORDS WILL BE MAINTAINED PER THE REQUIREMENTS OF 49 CFR PART 192

REGULAR PIPELINE MAINTENANCE WILL INCLUDE MAINTENANCE AND PIGGING AT INTERVAL LENGTHS

SPECIFIED BY THE US DEPARTMENT OF TRANSPORTATION USDOT THE APPLICANTS STANDARD

OPERATING PROCEDURES NYSDEC REGULATIONS FOR PIPELINES OR AS CONDITIONS WARRANT

RESOURCE REPORT 11 RELIABILITY AND SAFETY PROVIDES DESCRIPTION OF REGULAR PIPELINE

MAINTENANCE AND EMERGENCY PROCEDURES FOR THE PIPELINE

PIGGING OPERATIONS

PIGGING DURING OPERATIONS WILL BE INFREQUENT AND WILL HAVE THE FOLLOWING GENERAL

SEQUENCE OF ACTIVITIES THAT WILL SPAN APPROXIMATELY 10 TO 14 DAYS DEPENDING ON WEATHER

AND TYPE OF INSPECTION REQUIRED

WITH THE SUPPORT OF DSV AND DIVING CREW IN ORDER TO ACCESS THE IGTS TIEIN

ANY PROTECTIVE DEVICES WILL BE REMOVED AND SET ASIDE ON THE BOTTOM AND THEN

BACKFILL WILL BE REMOVED AND SET ASIDE OR RECOVERED TO BARGE ON THE SURFACE

TEMPORARY PIG RECEIVER WILL BE MOBILIZED WITH THE SUPPORT OF THE DSV AND

DIVING CREW AND LOWERED DOWN TO THE IGTS TIEIN SPOOL FLANGED IN POSITION TO

RECEIVE PIG
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THE PERMANENT PIG LAUNCHER FACILITIES ARE LOCATED ON THE DECK OF THE YIVIS

MOORING TOWER LAUNCHER BARREL WILL BE PRELOADED WITH PIG ONSHORE AND

FLANGED INTO POSITION ON THE DECK OF THE YMS MOORING TOWER OR THE PIG WILL

BE TRANSPORTED OFFSHORE WHERE IT WILL BE LOADED INTO THE PREINSTALLED LAUNCHER

BARREL

THE PIG WILL BE PROPELLED WITH THE SENDOUT GAS STREAM FROM THE FSRU PIG

SPEEDS WILL BE CONTROLLED AT THE LAUNCHER BARREL AND BY ADJUSTING SENDOUT GAS

FLOW RATES

WHEN THE PIG HAS BEEN RECEIVED AT THE IGTS INTERCONNECT VALVES LOCATED AT THE

RECEIVER WILL BE CLOSED AND THE RECEIVER BARREL CONTAINING THE PIG WILL BE

RECOVERED TO THE DSV POLLUTION DOME WILL ALSO BE UTILIZED DURING RECOVERY

OPERATIONS AND WILL BE BROUGHT TO THE SURFACE FOR DRAINING AT AN APPROVED

LOCATION DESCRIPTION OF THE POLLUTION DOME IS PROVIDED BELOW

FOLLOWING COMPLETION OF THE PIGGING OPERATION THE BLIND AT THE RECEIVER

WILL BE REINSTALLED PROTECTIVE COVERINGS WILL BE REESTABLISHED AND BACKFILL

WILL BE REPLACED SIMILAR TO BACKFILL PROCEDURES DURING THE ORIGINAL

CONSTRUCTION POTENTIALLY SUPPORTED BY OTHER VESSELS OR BARGES THEN

THE DSV AND ANY SUPPORT CRAFT WILL DEMOBILIZE

POLLUTION DOME IS AN UMBRELLA TYPE MECHANISM THAT IS PLACED ABOVE THE AREA OF AN

OPENING OR DISCONNECTION DURING SUBSEA OPERATION THAT MAY CONTAIN TRAPPED

HYDROCARBONS THE POLLUTION DOME CAN BE TETHERED TO THE SUBSEA EQUIPMENT ANDOR

SUSPENDED USING FLOATS OR WEIGHTS THE HYDROCARBONS WILL BE CAPTURED IN THE POLLUTION

DOME WHEN THE HYDROCARBONS BUBBLE UP IN THE WATER THE HYDROCARBONS ARE BROUGHT UP

TO THE SURFACE VIA HOSE CONNECTED TO THE TOP OF THE DOME AND THE HYDROCARBONS ARE THEN

CAPTURED IN TANK ONBOARD THE DSV

IN THE CASE OF THE PIG RECOVERY OPERATION THE POLLUTION DOME WILL BE LOCATED JUST ABOVE

2INCH VENT VALVE ONCE THE PIGGING OPERATION HAS BEEN COMPLETED AND THE PIG HAS BEEN

CAPTURED IN THE TEMPORARY PIG RECEIVER ONCE THE SUB SEA TIEIN ASSEMBLY BALL VALVE HAS

BEEN CLOSED AND THE DOWNSTREAM VALVE OF FLEXIBLE HOSE CONNECTION IS CLOSED THE

HYDROCARBONS TRAPPED IN THE CLOSED PIPING AND FLEXIBLE HOSE SECTION WILL BE VENTED TO THE

TOPSIDE THROUGH HOSE OR THROUGH THE POLLUTION DOME ASSEMBLY AND CONTAINED ON THE

DSV THE POLLUTION DOME ASSEMBLY WILL THEN BE RELOCATED TO POSITION ABOVE THE

TEMPORARY PIG RECEIVER CONNECTION TO THE SUBSEA TIEIN ASSEMBLY TO CAPTURE ANY

HYDROCARBONS FROM THE DISCONNECTION OF THE TEMPORARY PIG RECEIVER AND THE CONNECTIONS

FOR THE FLEXIBLE HOSE

165 PERMANENT ONSHORE FACILITIES

ALTHOUGH INSTALLATION OF THE FSRU AND CONNECTING PIPELINE IS NOT SCHEDULED TO BEGIN UNTIL

2009 BROADWATER HAS IDENTIFIED TWO LOCATIONS ON LONG ISLANDGREENPORT AND PORT

JEFFERSONTHAT CAN PROVIDE THE FACILITIES NEEDED TO SUPPORT OPERATION OF THE PROJECT

EITHER ONE OR BOTH FACILITIES WOULD BE USED TO SUPPORT BROADWATER OPERATIONS THE

LOCATION OF EACH OF THE CONSIDERED LONG ISLAND FACILITIES IS INDICATED ON FIGURES 120 AND

179 PUBLIC

BW000736



12 GREENPORT IS LOCATED ON THE NORTH FORK OF LONG ISLAND AND PORT JEFFERSON IS LOCATED

SOUTHWEST OF THE PROJ ECT AREA ON THE NORTH SHORE OF LONG ISLAND PERMANENT ONSHORE

FACILITIES WILL INCLUDE OFFICE SPACE WAREHOUSING AND WATERFRONT FACILITY BROADWATER

ANTICIPATES LEASING EXISTING FACILITIES FOR THESE USES AND NO LAND ACQUISITION IS PROPOSED

THESE FACILITIES WILL BE LOCATED WITHIN EXISTING MARINE FACILITIES THAT ARE OPERATED BY

OTHERS

THE OFFICE AND WAREHOUSING FACILITIES DO NOT REQUIRE WATERFRONT ACCESS AND THUS WILL LIKELY

BE ESTABLISHED IN EXISTING FACILITIES IN GENERAL PROXIMITY TO THE WATERFRONT FACILITIES BUT

NOT NECESSARILY COLOCATED WITH THE WATERFRONT FACILITIES THE OFFICE SPACE WILL NEED TO

ACCOMMODATE APPROXIMATELY SIX TO TEN PEOPLE WITH CONFERENCE AND TRAINING FACILITIES

AVAILABLE ON SITE THE OFFICE WILL ALSO FUNCTION AS THE EMERGENCY RESPONSE AND

COMMUNICATIONS CENTER FOR THE PROJECT WAREHOUSING WILL BE NEEDED FOR SPARE PARTS

SPECIALIST TOOLS AND EQUIPMENT STORAGE AND HANDLING BROADWATER EXPECTS THAT THE

LOCATION OF THESE WILL BE FINALIZED FOLLOWING THE SELECTION OF SPECIFIC WATERFRONT FACILITY

ONSHORE FACILITIES ARE DISCUSSED IN MORE DETAIL IN THE ONSHORE FACILITIES RESOURCE REPORTS

SUBMITTED WITH THE APPLICATION

17 FUTURE PLANS AND DECOMMISSIONING REMOVAL AND
ABANDONMENT

171 FSRU

THE PROCESS OF REMOVING THE FSRU FROM ITS SITE IS STRAIGHTFORWARD UPON

DECOMMISSIONING THE FSRU WILL BE REMOVED DECOUPLED FROM THE YMS AND TOWED TO

SHIPYARD TO BE OVERHAULED FOR REUSE OR RECYCLED AS APPROPRIATE

172 SUBSEA CONNECTING PIPELINE

THE SUBSEA CONNECTING PIPELINE THAT WILL CONNECT THE FSRU FACILITY TO THE IGTS SYSTEM

WILL BE EVALUATED AT THE TIME OF DECOMMISSIONING TO DETERMINE WHETHER REMOVAL OR

ABANDONMENT WOULD PROVIDE THE MOST BENEFIT TO THE ENVIRONMENT ANY NYSOGS LEASE

FOR THE FACILITY MAY ALSO PROVIDE SPECIFIC REQUIREMENTS FOR DECOMMISSIONING THE PROJECT

SUBSEA CONNECTING PIPELINE DECOMMISSIONING WILL BEGIN WITH PIGGING THE LINE TO REMOVE

ANY DEBRIS SCALE OR OTHER MATERIALS IF THE PIPELINE IS ABANDONED INPLACE IT WOULD BE

PURGED WITH INERT GAS AND SEALED BEFORE BEING ABANDONED INPLACE IF THE PIPELINE WERE TO

BE REMOVED IT WOULD BE CUT RAISED TO SALVAGE BARGE AND BROUGHT TO THE SHORE FOR

RECYCLING THE MOORING TOWER WOULD BE REMOVED FROM THE SEAFLOOR OR ALTERNATIVELY IT

COULD BE LEFT IN PLACE AND CONVERTED TO AN AID TO NAVIGATION

18 PERMITS AND APPROVALS

THE FEDERAL AND STATE ENTITIES AND THE ENVIRONMENTAL PERMITS CONSULTATIONS AND

CLEARANCES THAT MAY BE REQUIRED FOR APPROVAL TO CONSTRUCT AND OPERATE THE PROJECT ARE

IDENTIFIED BELOW IN TABLES 16 AND 17
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FIGURE 120 PROPOSED ONSHORE FACILITY LOCATION

GREENPORT NEW YORK

BW000738
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PERMIT APPLICATIONS WILL BE SUBMITTED AFTER BROADWATER FERC FILING SO AS TO

PROVIDE SUFFICIENT REVIEW AND PROCESSING TIMES FOR THE RESPECTIVE JURISDICTIONAL

AGENCIES AND TO ALLOW THE PROJECT TO BE OPERATIONAL BY 2010

181 AGENCY CONSULTATIONS

ON NOVEMBER 2004 BROADWATER SUBMITTED REQUEST TO THE FERC FOR AUTHORITY

TO USE THE NEPA PREFILING PROCESS IN ITS REQUEST BROADWATER INDICATED ITS

COMMITMENT TO

EFFECTIVE STAKEHOLDER ENGAGEMENT THROUGHOUT THE LIFE OF THE PROJECT

IDENTIFYING ALL STAKEHOLDER ISSUES OR CONCERNS REGARDING THE PROJECT

RESOLVING SUCH ISSUES BEFORE FILING THE APPLICATION AND

PROVIDING THE FERC WITH COMPLETE APPLICATION

ON NOVEMBER 29 2004 THE FERC ISSUED ITS APPROVAL OF THE PREFILING REVIEW

REQUEST AND ESTABLISHED PREFILE DOCKET NO PFO54000 ON JANUARY 18 2005

START UP MEETING WAS HELD BETWEEN THE FERC AND BROADWATER AND ON FEBRUARY

11 2005 THE FERC ISSUED PUBLIC NOTICE OF THE PREFILING PROCESS REVIEW SINCE

THEN BROADWATER HAS ENGAGED IN ONGOING CONSULTATION WITH THE FERC IN

TELECONFERENCES AND FACE TO FACE MEETINGS

ON AUGUST 11 2005 THE FERC ISSUED NOTICE OF INTENT TO PREPARE AN

ENVIRONMENTAL IMPACT STATEMENT AND ANNOUNCED ITS PLAN TO HOLD PUBLIC MEETINGS

ON LONG ISLAND AND IN CONNECTICUT THE PUBLIC MEETINGS WERE HELD JOINTLY WITH

THE USCG IN CONJUNCTION WITH ITS REVIEW OF THE SAFETY AND SECURITY OF THE PROJECT

BROADWATER HAS ALSO ENGAGED IN ONGOING DISCUSSIONS WITH OTHER FEDERAL AND STATE

PERMITTING AGENCIES REGARDING PROJECT FEASIBILITY ISSUE IDENTIFICATION MITIGATION

STRATEGIES AS WELL AS TO DETERMINE PERMITTING REQUIREMENTS

182 PUBLIC CONSULTATIONS

BROADWATER COMMUNICATIONS PLAN IS DESIGNED TO SOLICIT FEEDBACK FROM ALL

INTERESTED STAKEHOLDERS SO THAT CONCERNS ARE UNDERSTOOD AND ADDRESSED FROM ITS

INCEPTION BROADWATER SOUGHT THE ASSISTANCE OF VARIOUS INDIVIDUALS IN ASSESSING

PROJECT FEASIBILITY INCLUDING IDENTIFYING KEY STAKEHOLDERS ISSUES AND POTENTIAL

MITIGATION STRATEGIES THOSE DISCUSSIONS PROVIDED BROADWATER WITH THE

MEANINGFUL FEEDBACK IT REQUIRED TO PROCEED WITH ITS APPLICATION FOR NEPA PRE

FILING REVIEW

BROADWATER PUBLICLY ANNOUNCED THE PROJECT ON NOVEMBER 2004 ON THAT DATE

BROADWATER OPENED ITS PROJECT OFFICE IN RIVERHEAD SUFFOLK COUNTY NEW YORK FOR

FACE TO FACE CONTACT AND AS REPOSITORY FOR PROJ ECT INFORMATION ACTIVATED ITS

PROJECT WEBSITE AND ANNOUNCED ITS SINGLE POINT OF CONTACT FOR STAKEHOLDER

COMMUNICATION

185 PUBLIC
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SINCE THE PUBLIC ANNOUNCEMENT BROADWATER HAS UNDERTAKEN TO IDENTIFY ALL

STAKEHOLDER ISSUES OR CONCERNS REGARDING THE PROJECT AND TO ADDRESS SUCH ISSUES

BEFORE FILING THE FERC APPLICATION

BROADWATERS CONTINUING COMMUNICATIONS PLAN HAS INCLUDED THE FOLLOWING

ELEMENTS

INDIVIDUAL OUTREACH THROUGH THE DISTRIBUTION OFPROJECT INFORMATION BY

FACE TO FACE MEETINGS TELEPHONE CONTACT AND MAILINGS TO PROJECT

STAKEHOLDERS INCLUDING THE GENERAL PUBLIC ELECTED AND NONELECTED

OFFICIALS NONGOVERNMENTAL ORGANIZATIONS ACADEMICS INDUSTRY GROUPS

CIVIC ASSOCIATIONS AND LOCAL AND REGIONAL MEDIA AND

EXPANDING ITS OUTREACH EFFORTS THROUGH REGULARLY UPDATING ITS WEBSITE

WITH PROJECT INFORMATION AND BY CONDUCTING OPEN HOUSES THIS HAS

INCLUDING SERIES OF OPEN HOUSES ON LONG ISLAND AND IN CONNECTICUT IN

NOVEMBER AND DECEMBER 2004 AND IN APRIL 2005 ON LONG ISLAND

19 AFFECTED LANDOWNERS

ALL LANDS UNDERLYING STATE WATERS FALL UNDER THE OWNERSHIP OF THE STATE OF NEW
YORK BROADWATER WILL REQUIRE AN EASEMENT FROM THE NEW YORK STATE OFFICE OF

GENERAL SERVICES FOR THE MOORING TOWER AND PIPELINE

110 NONJURISDICTIONAL FACILITIES

BROADWATER IS NOT AWARE OF ANY NONJURISDICTIONAL FACILITIES ASSOCIATED WITH THIS

PROJ ECT

111 REFERENCES

CONNECTICUT ENERGY ADVISORY BOARD CEAB 2005 DRAFT ENERGY PLAN FOR

CONNECTICUT

ENERGY AND ENVIRONMENTAL ANALYSIS INC EEA 2005 REGIONAL MARKET GROWTH

AND THE NEED FOR LNG IMPORTS INTO THE NORTHEAST US AND EASTERN

CANADA

ENERGY INFORMATION ADMINISTRATION ETA 2004 US LNG MARKETS AND USES

JUNE 2004 UPDATE UNITED STATES DEPARTMENT OF ENERGY

2005 ANNUAL ENERGY OUTLOOK 2005 UNITED STATES DEPARTMENT OF

ENERGY

2005B NEW YORK NATURAL GAS PRICES

HTTP TONTOEIA DOE GOVDNAVNGNG PRITOP ASP

186 PUBLIC
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NEW YORK INDEPENDENT SYSTEM OPERATOR NYISO 2005 ISO POWER TRENDS

2005 REPORT BY THE NEW YORK INDEPENDENT SYSTEM OPERATOR

NEW YORK STATE ENERGY RESEARCH AND DEVELOPMENT AUTHORITY NYSERDA
2002 2002 STATE ENERGY PLAN

187 PUBLIC
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APPENDIX

REGIONAL MARKET GROWTH AND THE NEED FOR LNG IMPORTS INTO

THE NORTHEAST US AND EASTERN CANADA
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ABOUT ENERGY AND ENVIRONMENTAL ANALYSIS INC

ENERGY AND ENVIRONMENTAL ANALYSIS EEA LOCATED IN METROPOLITAN WASHINGTON DC IS

NATIONALLY RECOGNIZED CONSULTING FIRM OFFERING TECHNICAL ANALYTICAL AND MANAGEMENT

CONSULTING SERVICES TO DIVERSE CLIENTELE FOUNDED IN 1974 TO PERFORM ECONOMIC

ENGINEERING AND POLICY ANALYSIS IN THE ENERGY AND ENVIRONMENTAL FIELDS EEA HAS

EXHIBITED LEADERSHIP AND INNOVATION IN INVESTIGATING ENERGY AND ENVIRONMENTAL ISSUES

DISCLAIMER

THIS REPORT INCLUDES FORWARDLOOKING STATEMENTS AND PROJECTIONS ENERGY AND

ENVIRONMENTAL ANALYSIS INC EEA HAS MADE EVERY REASONABLE EFFORT TO ENSURE THAT THE

INFORMATION AND ASSUMPTIONS ON WHICH THESE STATEMENTS AND PROJECTIONS ARE BASED ARE

CURRENT REASONABLE AND COMPLETE HOWEVER VARIETY OF FACTORS COULD CAUSE ACTUAL

RESULTS TO DIFFER MATERIALLY FROM THE PROJECTIONS ANTICIPATED RESULTS OR OTHER EXPECTATIONS

EXPRESSED IN THIS REPORT INCLUDING BUT NOT LIMITED TO GENERAL ECONOMIC AND WEATHER

CONDITIONS IN GEOGRAPHIC REGIONS OR MARKETS THAT MAY AFFECT THE GAS MARKET
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ABBREVIATIONS

TCF TRILLION CUBIC FEET

BCF BILLION CUBIC FEET

BCFD BILLION CUBIC FEET PER DAY

MMCF MILLION CUBIC FEET

MMCFD MILLION CUBIC FEET PER DAY

MMBTU MILLION BRITISH THERMAL UNITS

TWH TERAWATTHOURS

GW GIGAWATT

MW MEGAWATT

MDTHD THOUSAND DECATHERMS PER DAY

DTH DOLLARS PER DECATHERM

MMBTU DOLLARS PER MILLION BRITISH THERMAL UNITS

NEEC NEW ENGLAND AND EASTERN CANADA GEOGRAPHICAL REGION
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EXECUTIVE SUMMARY

THE NORTH AMERICAN NATURAL GAS MARKET HAS UNDERGONE FUNDAMENTAL SHIFT OVER THE

PAST FEW YEARS RELATIVELY TIGHT BALANCE BETWEEN GAS SUPPLY AND DEMAND HAS

DEVELOPED CREATING RELATIVELY HIGH AND VOLATILE GAS PRICES GROWING GAS CONSUMPTION IN

POWER GENERATION COUPLED WITH RELATIVELY STATIC GAS SUPPLY IS THE MAIN REASON FOR THE

SHIFT IN THE NATURAL GAS MARKET SINCE 2000 GAS PRICES THROUGHOUT NORTH AMERICA HAVE

AVERAGED NEARLY 5 PER MMBTU AND HAVE EXHIBITED SIGNIFICANT VOLATILITY UNLIKE GAS PRICES

IN THE 1990S THAT WERE FAIRLY CONSTANT BETWEEN 2 AND 3 PER MMBTU THIS TREND IS

EXPECTED TO CONTINUE FOR THE FORESEEABLE FUTURE ACCESS TO NEW NATURAL GAS SUPPLIES

WILL BECOME INCREASINGLY IMPORTANT

AS GAS PRODUCTION FROM MATURE NORTH AMERICAN BASINS DECLINES OVER TIME NEW FRONTIER

GAS SOURCES MUST BE DEVELOPED TO SATISFY THE ANTICIPATED 10 TCF OF INCREMENTAL GROWTH

IN GAS CONSUMPTION TABLE THIS POINTS TOWARD THE IMPORTANCE OF LNG IMPORTS TOTAL

US AND CANADIAN LNG IMPORTS ARE PROJECTED TO SIGNIFICANTLY INCREASE FROM TODAYS

LEVEL OF APPROXIMATELY BCFD TO OVER 25 BCFD BY 2025 POSITIVE ENVIRONMENT FOR LNG

IMPORTS IS FORESEEN AND THE MARKET SHOULD EASILY SUPPORT LNG FROM VARIETY OF NEW

SOURCES OVER TIME

WITHIN THE US AND CANADA THE NORTHEAST US AND EASTERN CANADA NEEC ARE

AMONG THE MOST ATTRACTIVE MARKETS FOR LNG IMPORTS THE AREA CURRENTLY ACCOUNTS FOR 14

PERCENT OF TOTAL GAS USE IN THE US AND CANADA WITH OVER 35 TCF OF ANNUAL

CONSUMPTION AND LIKE THE REST OF NORTH AMERICA THE AREAS GAS CONSUMPTION FOR POWER

GENERATION IS LIKELY TO GROW SIGNIFICANTLY IN THE FORESEEABLE FUTURE THE AREAS TOTAL GAS

CONSUMPTION IS EXPECTED TO GROW BY PERCENT ANNUALLY WITH TOTAL ANNUAL CONSUMPTION

REACHING NEARLY TCF BY 2015

ENERGY AND ENVIRONMENTA ANA YSIS INC
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TABLE

PROJECTED NATURAL GAS CONSUMPTION BCF PER YEAR12

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

NORTHEAST US AND EASTERN CANADA

20042015 20042025

ANNUAL ANNUAL

SECTOR 2004 2010 2015 2020 2025 DELTA GROWTH DELTA GROWTH

RESIDENTIAL 1116 1171 1236 1301 1336 120 09 220 09
COMMERCIAL 879 930 1002 1065 1101 124 12 222 11
INDUSTRIAL 842 863 969 978 037 127 3 195 0
POWER GENERATION 619 1177 477 521 237 858 82 617 33
OTHER 79 96 88 93 94 10 15 08

3535 4237 4772 4957 4804 1238 28 1269 15

TOTAL US AND CANADA

20042015 20042025

ANNUAL ANNUAL

SECTOR 2004 2010 2015 2020 2025 DELTA GROWTH DELTA GROWTH

RESIDENTIAL 5519 5966 6282 6631 6796 763 12 1277 10
COMMERCIAL 3509 3703 3925 4138 4232 416 10 723 09
INDUSTRIAL 8532 8357 8596 8774 9302 64 01 769 04
POWER GENERATION 953 091 11 001 12 175 12 419 048 5 467 5
OTHER 44 167 06 118 02
TOTAL 24945 28611 32403 34309 35299 7458 24 10354 17

CURRENT GAS CONSUMPTION IN NEW YORK CITY LONG ISLAND AND SOUTHERN CONNECTICUT

MARKETS THAT WOULD BE DIRECTLY CONNECTED TO BROADWATER IS APPROXIMATELY 700 BCF PER

YEAR OR JUST UNDER ONEFIFTH OF THE TOTAL NEEC MARKET TABLE RECENT MARKET GROWTH

HAS AVERAGED 27 PERCENT PER YEAR SIMILAR TO THE REGION AS WHOLE MOST OF THE GROWTH

IN GAS CONSUMPTION IN THIS AREA HAS BEEN DRIVEN BY THE POWER GENERATION SECTOR IN THE

PAST TEN YEARS ANNUAL POWER SECTOR GAS CONSUMPTION HAS INCREASED BY 100 BCF

ANNUAL GROWTH RATES FOR THE POWER SECTOR HAVE AVERAGED 56 PERCENT

ALL PROJECTIONS ARE BASED ON THE EEA MARCH 2005 BASE CASE WITH BCFD CAPACITY BROADWATER LNG
TERMINAL ADDED SEE SECTION FOR CASE ASSUMPTIONS AND DISCUSSION

NOTE THAT HISTORICAL IE 2004 AND BEFORE VALUES SHOWN THROUGHOUT THIS REPORT ARE FROM EEAS HISTORICAL

BACKCAST FROM ITS MODELING IN ITS MODELING EEA PLACES ALL COGENERATING AND IPP POWER GENERATING

FACILITIES BUILT PRIOR TO 1998 IN THE INDUSTRIAL SECTOR THE ENERGY INFORMATION ADMINISTRATION REPORTS ALL

IPP GENERATING FACILITIES IN THE POWER SECTOR IN ITS PUBLICATIONS INCLUDING IPP UNITS BUILT PRIORTO 1998 THE

READER SHOULD KEEP THIS IN MIND WHEN COMPARING HISTORICAL DATA REPORTED BY EEA AND EIA

ENERGY AND ENVIRONMENTA ANA YSIS INC
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TABLE

HISTORICAL GAS USE IN NEW YORK CITY LONG ISLAND AND SOUTHERN

CONNECTICUT BCF PER YEAR

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC HISTORIC MARKET BACKCAST

POWER

RESIDENTIAL COMMERCIAL INDUSTRIAL GENERATION TOTAL ENDUSE

1995 231 89 45 160 525

1996 249 96 45 158 547

1997 233 120 47 174 573

1998 207 117 46 160 531

1999 226 122 48 232 628

2000 241 127 47 241 656

2001 222 121 38 236 617

2002 227 122 39 303 691

2003 256 127 36 257 675

2004 245 123 37 260 664

ANNUAL

GROWTH 06 36 21 56 27
OF TOTAL

2004 37 18 6 39 100

IN AN ENVIRONMENT OF INCREASING GAS CONSUMPTION LNG IMPORTS WILL BECOME AN

IMPORTANT SOURCE OF GAS SUPPLY FOR THE AREAS CONSUMERS CONSUMERS WOULD BENEFIT IN

NUMBER OF WAYS FROM NEW BROADWATER FACILITY FIRST LNG SUPPLIES ARE NEEDED

DIVERSIFICATION TO THE SUPPLIES THAT ORIGINATE IN WESTERN CANADA AND THE GULF COAST

CURRENTLY WESTERN CANADA AND GULF COAST SUPPLY 85 PERCENT OF THE GAS CONSUMED IN

THE AREA LNG IMPORTS AT BROADWATER AND OTHER NEEC LOCATIONS COULD POTENTIALLY

REDUCE THAT LEVEL TO 60 PERCENT BROADWATER FACILITY MAY REDUCE THE NEED FOR FUTURE

LONGHAUL TRANSPORTATION INFRASTRUCTURE THAT HAS PROVEN DIFFICULT TO BUILD INTO THE NEW YORK

AND NEW ENGLAND GAS MARKETS

SECOND INCREMENTAL LNG IMPORTS DIRECTLY TO THE NEW YORK CITY AREA COULD POTENTIALLY

ENHANCE GAS AND ELECTRIC RELIABILITY IN THE AREA AT PEAK SENDOUT BROADWATER WOULD

SUPPLY ENOUGH GAS TO FUEL 5800 MW OF GASFIRED CAPACITY WHICH EQUATES TO 50 PERCENT

OF THE GASFIRED CAPACITY IN NEW YORK CITY LONG ISLAND AND SOUTHERN CONNECTICUT

PIPELINE INFRASTRUCTURE IS CURRENTLY STRESSED TO ITS LIMITS ON COLD WINTER DAYS AN

ADDITIONAL BCFD OF NEW PIPELINE CAPACITY IS PROJECTED TO BE NEEDED TO MEET INCREMENTAL

PEAK DEMAND GROWTH IN NEW YORK CITY BY 2025 FIGURE INCREMENTAL SUPPLIES FROM

BROADWATER WILL INCREASE THE LEVEL OR RELIABILITY OF GAS DELIVERED TO THE NEW YORK CITY

AREA

ENERGY AND ENVIRONMENTA ANA YSIS INC
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FIGURE

BUFFER CREATED BY BROADWATER SUPPLIES ON PIPELINE UTILIZATION

DURING PEAK PERIODS

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

PROJECTED TOTAL CAPACITY INTO IRMW YORK CITY AND LONG ISLAND IN 2O2 INCLNDING BROAD THR

5000

4500
PROJECTED TOTAL PIPELINE CAPACITY INTO NEW YORK CITY AND LONG ISLAND IN 2O2

TOTAL PIPELINE CAPACITY INTO NEW YORK CITY AND LONG ISLAND IN 2OO

30 00
AAAAWWSWRO

2500

CTECLDAIIYNEWYORKCTT

1000

500

HIGHEST TO LOWEST DEMAND DAY 365

THIS IS THE UPPER BOUNDARY ON TOTAL CAPACTY AOOSNRIN THE FULL 1000 MMCTCI OF PEAK SUPPLY CAPABILTY FROM BROADWALER IS AVAILABLE TO NEW YORK CTY AND LONO ISLAND

OUR ANALYSIS SUGGESTS THAT LNG PROVIDERS SHOULD BE EXCITED ABOUT THE OPPORTUNITY TO

DELIVER GAS INTO THE NORTHEAST AND EASTERN CANADA AS STATED ABOVE THE AREA IS

LARGE CONSUMPTION AREA ACCOUNTING FOR 14 PERCENT OF TOTAL GAS CONSUMED IN THE

AND CANADA HENCE THE MARKET IS DEEP IT IS ALSO BROAD AMONG DIFFERENT CONSUMER

CLASSES WITH NO SINGLE SECTOR OR CLASS OF CONSUMERS IE RESIDENTIAL COMMERCIAL

INDUSTRIAL AND POWER PROVIDERS DOMINATING GAS CONSUMPTION THERE ARE MANY LARGE

GAS UTILITIES POWER PLANTS AND INDUSTRIAL FACILITIES THAT CONSUME LARGE AMOUNTS OF GAS IN

THE AREA HENCE LNG PROVIDER SHOULD NOT BE CONCERNED ABOUT MARKET CONCENTRATION

AMONG GAS PURCHASERS IN SHORT THE MARKET IS BROAD AND DEEP MARKET WITH GOOD

GROWTH POTENTIAL AND SIGNIFICANT ABILITY TO ABSORB LARGE AMOUNTS OF IMPORTED LNG

ENERGY AND ENVIRONMENTA ANA YSIS INC
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INTRODUCTION

THE NORTH AMERICAN NATURAL GAS MARKET HAS UNDERGONE FUNDAMENTAL SHIFT THAT STARTED

AT THE BEGINNING OF THIS DECADE FROM THE YEARS 2000 THROUGH 2004 WELLHEAD GAS

PRICES AT MANY LOCATIONS THROUGHOUT NORTH AMERICA HAVE AVERAGED NEARLY 5 PER MMBTU

AND HAVE ALSO EXHIBITED SIGNIFICANT VOLATILITY UNLIKE PRICES IN THE 990S THAT WERE FAIRLY

CONSTANT AT BETWEEN 2 AND 3 PER MMBTU THIS LEADS TO THE CONCLUSION THAT THE NORTH

AMERICAN NATURAL GAS MARKET IS IN NEW ERA

IN THIS NEW ERA THE SUPPLY AND DEMAND BALANCE FOR NATURAL GAS IS MUCH TIGHTER THAN IT

WAS IN THE 990S THROUGHOUT MOST OF THE 1990S GAS BUBBLE EXISTED IN THE NORTH

AMERICAN NATURAL GAS MARKET DURING THE PERIOD PRODUCTIVE CAPACITY FOR NATURAL GAS
EXCEEDED GAS PRODUCTION OR THE AMOUNT OF

GAS NECESSARY TO SATISFY GAS CONSUMPTION

AT PREVAILING MARKET PRICES THE GAS THE NORTH AMERICAN GAS MARKET IS IN

BUBBLE THAT EXISTED DURING THE 990S WAS

CREATED DURING THE REGULATED MARKET NEW ERA WHERE NATURAL GAS PRICES WILL

ENVIRONMENT THAT EXISTED FOR NATURAL GAS REMAIN RELATIVELY HIGH AND VOLATILE AT
DURING THE 1970S AND EARLY 1980S BY AND

LARGE THE BUBBLE WAS CREATED DURING THE OIL MANY LOCATIONS CREATING SIGNIFICANT
BOOM THAT OCCURRED IN THE IN RESPONSE

TO TWO DIFFERENT OIL PRICE SHOCKS THAT HAD OPPORTUNITY FOR IMPORTED LNG
OCCURRED IN THE 970S

FIGURE SHOWS THAT THE TRENDS FOR US GAS PRODUCTION AND PRODUCTIVE CAPACITY HAVE

DIVERGED IN RECENT YEARS AND THE RESULT HAS BEEN THE BURSTING OF THE GAS BUBBLE THAT

KEPT PRICES RELATIVELY LOW AND CONSTANT THROUGHOUT THE 990S AFTER 2000 GAS PRODUCERS

IN THE HAVE PRODUCED AT CAPACITY IN THIS ENVIRONMENT THERE IS LITTLE SHUTIN GAS

SUPPLY AND LITTLE GASONGAS COMPETITION BETWEEN PRODUCERS WILLING TO BID THE PRICE DOWN
TOWARDS VARIABLE COST TO SELL THEIR EXCESS SUPPLY THE RESULT HAS BEEN MUCH HIGHER GAS

PRICES ALSO THE LACK OF EXCESS PRODUCTIVE CAPACITY HAS CONTRIBUTED TO THE LEVELS OF

PRICE VOLATILITY THAT HAVE BEEN RECENTLY OBSERVED THE MARKET HAS LESS FLEXIBLE GAS

SUPPLY READY TO SATISFY GAS DEMAND DURING COLD WINTER WEATHER EPISODES AND HOT

SUMMER WEATHER EPISODES

IN THE CURRENT MARKET ENVIRONMENT THAT IS LIKELY TO PERSIST FOR SOME TIME LNG IMPORTS

ARE RAPIDLY BECOMING AN ATTRACTIVE SUPPLY SOURCE TO MANY AND CANADIAN GAS

CONSUMERS MANY ANALYSTS AND ENERGY INDUSTRY OBSERVERS ARE NOW BEGINNING TO

RECOGNIZE THE GROWING CRISIS BROUGHT ABOUT BY WANING GAS SUPPLY AND ARE SEEKING

SOLUTIONS THEREIN LIES THE IMPORTANCE OF LNG IMPORTS POTENTIALLY ABUNDANT LOWCOST

SOURCE OF GAS SUPPLY FOR THE FUTURE
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RECOGNIZING THE GROWING IMPORTANCE OF LNG IMPORTS TRANSCANADA HAS REQUESTED THAT

EEA PROVIDE STUDY ON THE NEED OF LNG IMPORTS IN THE NORTHEAST US AND EASTERN

CANADA

FIGURE

RECENT HISTORICAL TRENDS FOR PRODUCTIVE CAPACITY PRODUCTION AND

GAS PRICES

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

LOWER48 DRY GAS PRODUCTION VS HISTORICAL GAS PRICE AT HENRY HUB

DRY GAS CAPACITY BCFD PER MMBTU
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DIVE RGENT TRENDS IN GAS SUPPLY AND DEMAND HAVE LED TO TIGHT BALANCE BETWEEN

SUPPLY AND DEMAND HIGHER GAS PRICES AND INCREASED PRICE VOLATILITY

SECTION ABOVE PROVIDED AN EXECUTIVE SUMMARY OF THE MAIN FINDINGS AND RESULTS IN THIS

STUDY THE THIRD SECTION IMMEDIATELY FOLLOWING THIS INTRODUCTION PROVIDES BROAD

OVERVIEW OF THE NORTHEAST US AND EASTERN CANADA GAS MARKETS THE FOURTH SECTION

PROVIDES FORECAST OF GAS DEMAND FOR THE NORTHEAST US AND EASTERN CANADA GAS

MARKETS AND THE ASSUMPTIONS USED TO REACH THOSE PROJECTIONS THE FIFTH SECTION

PROVIDES MORE FOCUSED ANALYSIS ON THE NEW YORK CITY AREA WHICH WOULD BE HOME TO

THE NEW BROADWATER LNG IMPORT FACILITY FINALLY SECTION DISCUSSES THE POTENTIAL

IMPORTANCE OF IMPORTED LNG FOR GAS AND ELECTRIC RELIABILITY

ENERGY AND ENVIRONMENTAL ANALYSIS INC
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OVERVIEW OF THE NORTHEAST US AND EASTERN
CANADA GAS MARKETS

THIS SECTION PROVIDES AN OVERVIEW OF THE NORTHEAST US AND EASTERN CANADA EEC
GAS MARKETS THE AREA INCLUDES THE STATES OF PENNSYLVANIA NEW JERSEY NEW

YORK MAINE NEW HAMPSHIRE VERMONT MASSACHUSETTS CONNECTICUT AND RHODE

ISLAND AND THE CANADIAN PROVINCES OF QUEBEC NEW BRUNSWICK NEWFOUNDLAND AND

NOVA SCOTIA THE AREA IS HOME TO ONE OF THE FIVE CURRENT LNG IMPORT FACILITIES IN NORTH

AMERICA THE EVERETT LNG IMPORT FACILITY LOCATED NEAR BOSTON MASSACHUSETTS

31 REVIEW OF PIPELINE AND STORAGE INFRASTRUCTURE

3I1 PIPELINES IN THE NORTHEAST US AND EASTERN CANADA

THE NEEC MARKET AREA HAS HISTORICALLY RELIED ON GAS DELIVERED FROM OTHER AREAS VIA AN

EXTENSIVE PIPELINE NETWORK THAT HAS BEEN DEVELOPED OVER MANY YEARS FOURTEEN MAJOR

PIPELINES TRANSPORT GAS IN THE AREA FIGURE AND THERE IS TOTAL OF OVER 15 BCFD OF

CAPACITY ENTERING THE AREA THE CHARACTERISTICS FOR EACH OF THE PIPELINES SERVING THE

REGION ARE SUMMARIZED BELOW

TRANSCO OWNED AND OPERATED BY WILLIAMS IS ONE OF THE LARGEST PIPES IN

THE AREA WITH OVER BCFD OF CAPACITY ENTERING FROM MARYLAND INTO SOUTHERN

PENNSYLVANIA THIS PIPELINE IS GENERALLY CHARACTERIZED AS LONGHAUL

PIPE DELIVERING GAS THAT ORIGINATES IN THE

GULF OF MEXICO INTO THE AREA IN FOURTEEN PIPELINES WITH OVER
PENNSYLVANIA TRANSCO ALSO PROVIDES THE

CAPABILITY TO MOVE GAS INTO AND OUT OF BCFD SERVE NEEC
STORAGE IN WESTERN PENNSYLVANIA VIA ITS

LEIDY LATERAL THAT RUNS FROM THE LEIDY PIPELINE CAPACITY INTO NEW

STORAGE FIELDS TO AN INTERCONNECT WITH ITS

YORK CIT AND NEW EN LAND
GULF COAST MAINLINE IN NEW JERSEY THE

PIPE IS THE LARGEST PROVIDER OF GAS IS MUCH MORE LIMITED
DELIVERIES INTO THE NEW YORK CITY AREA

WITH OVER BCFD OF CAPACITY CROSSING FROM

NEW JERSEY INTO NEW YORK CITY TRANSCO HAS ABOUT 12 BCFD OF FIRM

CONTRACTS WITH NEW YORK DELIVERY POINTS

ENERGY AND ENVIRONMENTA ANA YSIS INC
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FIGURE

MAJOR PIPELINES INTO AND OUT OF THE NORTHEAST US AND EASTERN

CANADA

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC3

ALGONQUIN

COLUMBIA

DOMINION

EQUITRANS

IROQUOIS

MARITIMES NORTHEAST

NATIONAL FUEL

PORTLAND

TENNESSEE

TEXAS EASTERN

TRANSCO

TRANSCANADA

TRANS QUEBEC MARITIMES

UNION GAS

BOSTON

ATER

APPROXIMATELY 3100 MMCFD OF

CAPACITY CURRENTLY CONTRACTED TO

NYC AND LONG ISLAND CONSUMERS

IPH18

BASED ON COMPILATION OF PIPELINE EBB DATA AND OTHER SOURCES
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MARITIMES AND NORTHEAST PIPELINE MNP PROVIDES DIRECT LINK FOR NATURAL GAS

PRODUCTION IN EASTERN CANADA PRIMARILY OFFSHORE PRODUCTION NEAR SABLE ISLAND TO

THE NEW ENGLAND MARKETS MNP TERMINATES AT DRACUT MASSACHUSETTS AT AN

INTERCONNECT WITH TENNESSEE PIPELINE MNP HAS 440 MMCFD OF CAPACITY AT THE

CANADAUS BORDER IN SOUTHERN MAINE MNP INTERCONNECTS WITH THE PORTLAND

NATURAL GAS TRANSMISSION SYSTEM PNGTS SYSTEM CAPACITY FROM THE PNGTS
INTERCONNECT TO DRACUT WHICH IS JOINTLY OWNED BY THE TWO PIPELINES IS 650 MMCFD

TEXAS EASTERN OWNED AND OPERATED BY DUKE ENERGY IS ANOTHER OF THE

LARGEST PIPES IN THE AREA WITH 27 BCFD OF PIPELINE CAPACITY ENTERING INTO THE

AREA FROM OHIO LIKE TRANSCO TEXAS EASTERN IS CHARACTERIZED AS LONG

HAUL LINE THAT ORIGINATES IN THE GULF OF MEXICO EVEN THOUGH IT FOLLOWS

DIFFERENT PATH FROM THE GULF COAST INTO THE NORTHEAST IT IS SIMILAR TO

TRANSCO IN NUMBER OF RESPECTS NAMELY IT TIES SIGNIFICANT CAPACITY INTO

STORAGE WITHIN THE NEEC AREA IT ALSO IS LARGE PROVIDER OF CAPACITY INTO

THE NEW YORK CITY AREA WITH OVER 700 MMCFD OF CAPACITY UNDER CONTRACT TO

CONSUMERS IN THE AREA

TENNESSEE PIPELINE OWNED AND OPERATED BY EL PASO CORPORATION IS

ANOTHER OF THE LARGEST PIPES IN THE AREA WITH NEARLY 18 BCFD OF CAPACITY

ENTERING FROM OHIO IT IS THE MAJOR CONDUIT TO CARRY GULF COAST SUPPLIES TO

NEW ENGLAND TENNESSEE ALSO RECEIVES GAS FROM THE TRANSCANADA

SYSTEM AT THE USCANADA BORDER NEAR NIAGARA FALLS NEW YORK

TENNESSEE LIKE THE OTHER PIPES IN THE AREA TIES TO STORAGE THROUGHOUT THE

AREA

COLUMBIA GAS TRANSMISSION IS LOCAL TRANSMISSION LINE IN THE AREA THE

PIPELINE HAS NUMEROUS SPURS AND LATERALS MUCH LIKE DISTRIBUTION SYSTEM

EVEN THOUGH IT IS AN INTERSTATE PIPELINE COLUMBIA GAS TRANSMISSION

RECEIVES ALMOST ALL OF ITS GAS SUPPLY FROM COLUMBIA GULF TRANSMISSION

THROUGH INTERCONNECTS AT THE KENTUCKYWEST VIRGINIA BORDER COLUMBIA

GAS TRANSMISSION CURRENTLY HAS OVER 14 BCFD OF PIPELINE CAPACITY UNDER

CONTRACT THROUGHOUT THE NORTHEAST US

LIKE COLUMBIA GAS TRANSMISSION DOMINION PIPELINE IS LOCAL

TRANSMISSION LINE IN THE AREA ALSO LIKE COLUMBIA GAS TRANSMISSION THE

PIPELINE HAS NUMEROUS SPURS AND LATERALS DOMINION HAS NUMEROUS

INTERCONNECTS WITH MANY OF THE OTHER PIPELINES IN THE AREA THROUGH WHICH IT

RECEIVES SIGNIFICANT PORTION OF ITS GAS SUPPLY DOMINIONS PRODUCTION

AFFILIATE IS ALSO MAJOR SUPPLIER FOR SHIPPERS ON THE DOMINION PIPELINE

DOMINIONS SYSTEM HAS CAPACITY OF OVER 12 BCFD AND AN EXPANSION

PLANNED CONCURRENTLY WITH AN EXPANSION OF THE COVE POINT LNG IMPORT

FACILITY WILL INCREASE DOMINIONS CAPACITY TO NEARLY 18 BCFD

LIKE COLUMBIA GAS TRANSMISSION AND DOMINION PIPELINE NATIONAL FUEL IS

AN INTERSTATE TRANSMISSION LINE WITH DELIVERIES ONLY IN THE NORTHEAST US
THE PIPELINE HAS NUMEROUS SPURS AND INTERCONNECTS WITH OTHER PIPES

NATIONAL FUEL CURRENTLY HAS CAPACITY OF ABOUT 600 MMCFD SERVING
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CONSUMERS MOSTLY LOCATED IN WESTERN NEW YORK NATIONAL FUEL ALSO TIES

INTO LARGE AMOUNT OF STORAGE CLOSE TO THE USCANADA BORDER NEAR

NIAGARA FALLS NEW YORK

EQUITRANS RUNNING FROM WEST VIRGINIA TO WESTERN PENNSYLVANIA IS ONE OF

THE SMALLER INTERSTATE TRANSMISSION LINES IN THE AREA WITH ABOUT 400 MMCFD

OF CAPACITY

IROQUOIS PIPELINE ONE OF THE NEWER GAS TRANSMISSION LINES IN THE AREA

ENTERS INTO NEEC IN NORTHEAST NEW YORK FROM AN INTERCONNECT WITH

TRANSCANADA PIPELINES AT THE ICANADIAN BORDER FROM WHICH IT

RECEIVES ALMOST ALL OF ITS GAS SUPPLY HENCE WESTERN CANADIAN

PRODUCTION PRESENTLY ACCOUNTS FOR MOST OF THE GAS FLOWING ON IROQUOIS

PIPELINE THE LINE RUNS SOUTH OVER SIGNIFICANT DISTANCE BEFORE CROSSING

INTO NEW ENGLAND FROM THERE IT RUNS DIRECTLY SOUTH TO NEW YORK CITY

DELIVERING GAS IN MASSACHUSETTS CONNECTICUT AND NEW YORK CITY THE

LINE CURRENTLY HAS BCFD OF CAPACITY UNDER CONTRACT TO NEW ENGLAND AND

NEW YORK CONSUMERS OF WHICH APPROXIMATELY BCFD IS UNDER CONTRACT TO

CONSUMERS IN NEW YORK CITY LONG ISLAND AND SOUTHERN CONNECTICUT

ALGONQUIN NATURAL GAS TRANSMISSION OWNED AND OPERATED BY DUKE

ENERGY RUNS FROM INTERCONNECTS WITH TEXAS EASTERN TRANSCO COLUMBIA

AND TENNESSEE IN NEW JERSEY NORTHEAST INTO THE NEW ENGLAND STATES

WITH 1100 MMCFD OF CAPACITY INTO NEW ENGLAND AND ABOUT 850 MMCFD OF

CAPACITY INTO THE BOSTON AREA ALGONQUIN IS THE SECOND LARGEST

TRANSMISSION OPTION FOR NEW ENGLAND GAS CONSUMERS

PORTLAND NATURAL GAS TRANSMISSION SYSTEM PNGTS PROVIDES ABOUT 240

MMCFD OF CAPACITY ENTERING NEW ENGLAND FROM QUEBEC PNGTS GAS

FLOWS FROM THE TRANS QUEBEC AND MARITIMES PIPELINE PRIOR TO THE

INTERCONNECT WITH PNGTS AT THE CANADA BORDER PNGTS
INTERCONNECTS WITH THE MARITIMES AND NORTHEAST PIPELINE TO THE NORTH OF

BOSTON PNGTS SERVES SEVERAL GASFIRED POWER GENERATION FACILITIES IN

NEW HAMPSHIRE AND MAINE AND PROVIDES AN ADDITIONAL TRANSPORT OPTION FOR

THE BOSTON AREA CURRENTLY PNGTS IS FULLY CONTRACTED BUT TYPICALLY FLOWS

FULL ONLY DURING THE COLDEST WINTER DAYS THERE HAS BEEN CONSIDERATION OF

REVERSING FLOW ON PNGTS TO ACCOMMODATE FLOWS OF EASTERN CANADIAN

PRODUCTION INTO QUEBEC RECENTLY THERE HAS BEEN DISCUSSION OF

REVERSING FLOW TO TRANSPORT LNG DELIVERED IN MAINE OR THE CANADIAN

MARITIMES PROVINCES INTO QUEBEC

CURRENTLY QUEBEC IS SERVED SOLELY VIA THE TRANS QUEBEC AND MARITIMES

TQM PIPELINE THIS PIPELINE CONNECTS WITH TRANSCANADA PIPELINES TO

THE WEST OF MONTREAL AND CARRIES NATURAL GAS TO MONTREAL QUEBEC CITY

AND THE BORDER INTERCONNECT WITH THE PORTLAND NATURAL GAS TRANSMISSION

SYSTEM TQM HAS CAPACITY OF APPROXIMATELY BCFD

ENERGY AND ENVIRONMENTA ANA YSIS INC 10
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CURRENTLY ALL OF THE NATURAL GAS FLOWING INTO QUEBEC AND THE NATURAL GAS

FLOWING INTO NEW ENGLAND VIA THE TQM PNGTS AND IROQUOIS PIPELINES

FLOWS THROUGH EASTERN ONTARIO ON THE TRANSCANADA PIPELINES TCPL
SYSTEM MUCH ALTHOUGH NOT ALL OF THIS GAS ORIGINATES IN ALBERTA AND FLOWS

INTO ONTARIO VIA THE TRANSCANADA MAINLINE OR THROUGH CAPACITY HELD BY

TCPL ON THE GREAT LAKES PIPELINE AND THE UNION GAS PIPELINE SYSTEMS

312 SUMMARY OF PIPELINE CAPACITY SERVING NORTHEAST US AND EASTERN CANADA

IN SUMMARY THERE ARE FOURTEEN MAJOR PIPELINES WITH OVER 15 BCFD OF PIPELINE

CAPACITY ENTERING NEEC PIPELINES IN PENNSYLVANIA WESTERN NEW YORK NEW

JERSEY AND EASTERN CANADA NOT ONLY SERVE LOCAL GAS CONSUMPTION BUT ALSO ARE

CONDUITS FOR DOWNSTREAM MARKETS THEREFORE PIPELINE CAPACITIES WITHIN THESE

REGIONS EXCEED LOCAL NEEDS WHICH ADDS FLEXIBILITY

PIPELINES ENTERING THE NEW YORK CITY AREA AND THE SOUTHERN NEW ENGLAND STATES

ARE AT THE END OF THE LINE OF THE INTERSTATE PIPELINE SYSTEM EXCEPT FOR ALGONQUIN

NATURAL GAS TRANSMISSION WHICH PROVIDES GAS TRANSMISSION BETWEEN NEW YORK

AND BOSTON FLOW ON PIPELINES IS ONLY INTO THE REGION THEREFORE THESE MARKETS

HAVE RELATIVELY LESS FLEXIBILITY AND ARE MORE SUSCEPTIBLE TO CONSTRAINTS BASED ON

FIRM TRANSPORTATION COMMITMENTS CAPACITY INTO THE NEW YORK LONG ISLAND AREA IS

APPROXIMATELY BCFD FIRM CONTRACTED CAPACITY INTO SOUTHERN CONNECTICUT IS

JUST UNDER 900 MMCFD

313 STORAGE SERVING THE NORTHEAST US AND EASTERN CANADA

MOST OF THE STORAGE FIELDS SERVING NEEC MARKETS ARE LOCATED IN AN AREA BETWEEN WEST

VIRGINIA AND WESTERN NEW YORK IN THE APPALACHIA BASIN FIGURE THE REGION HAS AN

UNDERGROUND STORAGE CAPACITY OF 730 BCF WITH PEAK DELIVERABILITY OF 125 BCFD TABLE

WITH OVER 400 BCF OR 55 PERCENT OF THE TOTAL STORAGE CAPACITY PENNSYLVANIA HAS THE

LARGEST AMOUNT OF CAPACITY OF ALL STATES IN THE AREA ALTHOUGH WEST VIRGINIA IS NOT PART OF

NEEC MOST OF ITS STORAGE IS USED TO BALANCE LOADS IN NEEC IN SHORT WEST VIRGINIA

HAS TOTAL STORAGE CAPACITY OF 200 BCF AND ACCOUNTS FOR LARGE PORTION OF TOTAL STORAGE

CAPACITY SERVING EEC

THE LARGEST STORAGE OPERATOR IN THE AREA IS DOMINION WITH ROUGHLY 200 BCF OF CAPACITY

THAT IT OWNS DIRECTLY AND ANOTHER 200 BCF OF CAPACITY THAT IT OWNS IN PARTNERSHIPS WITH

DUKE TEXAS EASTERN AND TRANSCO DOMINIONS STORAGE FIELDS HAVE PEAK DAY

DELIVERABILITY OF NEARLY BCFD COLUMBIA GAS IS THE SECOND LARGEST OPERATOR WITH TOTAL

OF JUST OVER 100 BCF OF STORAGE CAPACITY AND 22 BCFD OF PEAK DAY DELIVERABILITY

TOGETHER THESE TWO COMPANIES OPERATE OVER 70 PERCENT OF THE WORKING GAS CAPACITY

AND PEAK DELIVERABILITY IN THE REGION

BASED ON CAPACITY NATIONAL FUEL IS THE LARGEST OF THE REMAINING OWNERS IN THE AREA WITH

OVER 90 BCF OF STORAGE CAPACITY AND 880 MMCFD OF DELIVERABILITY STORAGE FIELDS OPERATED

BY EQUITRANS HAVE SIMILAR DELIVERABILITY AT 740 MMCFD BUT HAVE MUCH SMALLER WORKING

GAS CAPACITY AT 27 BCF SUCH CAPACITY IS WELL SUITED FOR HIGHER QUALITY STORAGE SERVICES

ENERGY AND ENVIRONMENTA ANA YSIS INC 11
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LIKE HUB BALANCING AND LOAD FOLLOWING SERVICES THAT HAVE GREAT VALUE IN AN ENVIRONMENT

WHERE GASFIRED POWER GENERATION IS GROWING THE REMAINING STORAGE OWNERS CONTROL

JUST OVER 80 BCF OF WORKING GAS CAPACITY AND NEARLY 15 BCFD OF DELIVERABILITY

FIGURE

STORAGE FIELDS SERVING MARKETS IN THE NORTHEAST US AND EASTERN

CANADA

ENERGY AND ENVIRONMENTAL ANALYSIS INC 12
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THE LARGEST STORAGE FIELDS SERVING NEEC ARE CONCENTRATED IN FEW DIFFERENT AREAS MOST

NOTABLY MANY LARGE FIELDS ARE CONCENTRATED AROUND THE LEIDY HUB THE MAJORITY OF THE

LARGE FIELDS IN THIS AREA ARE OWNED AND OPERATED BY DOMINION STORED GAS FROM THESE

FIELDS HAS NUMBER OF DIFFERENT TRANSMISSION OPTIONS MOST NOTABLY TRANSCO DOMINION

AND NATIONAL FUEL OUTSIDE OF THIS AREA THERE ARE NUMBER OF OTHER LARGE FIELDS

SCATTERED THROUGHOUT BUT MOSTLY IN WEST VIRGINIA AND SOUTHWEST PENNSYLVANIA

TABLE

UNDERGROUND NATURAL GAS STORAGE SERVING MARKETS IN THE NORTHEAST

US AND EASTERN CANADA BY OPERATOR

SOURCE SUMMARY OF STORAGE STATISTICS PROVIDED BY THE ENERGY IN FORMATION ADMINISTRATION AND THE

AMERICAN GAS ASSOCIATION

2004 WORKING GAS PEAK DELIVERABILITY

CAPACITY BCF MMCFD
BY OPERATOR

DOMINION TRANSMISSION

DOMINION PARTNERSHIPS4

COLUMBIA GAS

NATIONAL FUEL

EQUITRANS

TEXAS EASTERN

ALL OTHERS

TOTAL NEEC

211

195

108

92

27

15

81

730

DOMINIONS OWNERSHIP SHARE IS ABOUT 50 PERCENT ACROSS ALL PARTNERSHIPS
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33 HISTORICAL GAS CONSUMPTION

TOTAL CONSUMPTION IN THE NORTHEAST US AND

EASTERN CANADA FOR 2004 WAS 3500 BCF
NEEC HAS RECENTLY HAD ABOUT

FIGURE NEARLY 2000 BCF OR 56 PERCENT

WAS CONCENTRATED IN THE RESIDENTIAL AND 3500 BCF OF GAS CONSUMPTION
COMMERCIAL SECTORS THE INDUSTRIAL SECTOR

ACCOUNTED FOR NEARLY QUARTER OF GAS ANNUALLY AN AMPLE LEVEL TO

CONSUMPTION AT ABOUT 840 BCF THE POWER

GENERATION SECTOR CONSUMED 18 PERCENT OF THE SUPPORT SIGNIFICANT LNG

2004 LOAD OR OVER 600 BCF PIPELINE FUEL AND
IMORTS

LEASE AND PLANT ASSOCIATED WITH EASTERN

CANADIAN OFFSHORE WESTERN NEW YORK AND

WESTERN PENNSYLVANIA PRODUCTION ACCOUNTED FOR THE REMAINING PERCENT OF GAS

CONSUMPTION

FIGURE

NORTHEAST US AND EASTERN CANADA NATURAL GAS CONSUMPTION BY

SECTOR FOR 2004

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC HISTORIC MARKET BACKCAST

PIPELINE FUEL

LEUSE PLUNT

2
79 BUT

NEECS 2004 CONSUMPTION WAS UP BY OVER 240 BCF WHEN COMPARED TO 1995

CONSUMPTION TABLE TOTAL ENDUSE NATURAL GAS CONSUMPTION IN NEEC HAS BEEN

TRENDING UP BY JUST UNDER PERCENT PER YEAR DURING THE PAST 10 YEARS MOST OF THE

INCREASE CAN BE ATTRIBUTED TO THE RAPID INCREASE OF GAS USE FOR POWER GENERATION WHICH

HAS INCREASED FROM 15 PERCENT OF THE TOTAL REGIONAL NATURAL GAS CONSUMPTION TO ABOUT 18

PERCENT DURING THE PERIOD THIS IS DUE TO INCREASED RELIANCE ON NEW GASFIRED GENERATING

CAPACITY SIMILAR TO TRENDS THROUGHOUT NORTH AMERICA

ENERGY AND ENVIRONMENTA ANA YSIS INC 14
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AS IN THE REST OF NORTH AMERICA INDUSTRIAL DEMAND WHICH HAD BEEN RISING THROUGH 2000

DROPPED SHARPLY IN 2001 CORRESPONDING WITH SIGNIFICANT INCREASE IN NATURAL GAS PRICES

FROM 2000 TO 2001 INDUSTRIAL DEMAND IN NEEC DROPPED BY ABOUT 200 BCF PER YEAR AND

HAS BEEN HOVERING AT ABOUT 850 BCF PER YEAR SINCE

WHEN ADJUSTED FOR WEATHER COMMERCIAL GAS CONSUMPTION HAS INCREASED AT RATE OF JUST

OVER PERCENT PER YEAR THE RELATIVELY HIGH GROWTH RATE IS DUE TO SEVERAL FACTORS

INCLUDING RELATIVELY HIGH FUEL OIL PRICES AND THE GROWTH OF COMBINED HEAT AND POWER

INSTALLATIONS AND DISTRIBUTED GENERATION IN THE COMMERCIAL SECTOR IN CONTRAST THE

RESIDENTIAL SECTOR HAS GROWN AT RELATIVELY MODEST PACE OF 08 PERCENT PER YEAR OVER THE

PERIOD

TABLE

HISTORICAL GAS CONSUMPTION IN THE NORTHEAST US AND EASTERN

CANADA BCF PER YEAR

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC HISTORIC MARKET BACKCAST

POWER ELECTRICITY
SALES

RESIDENTIAL COMMERCIAL INDUSTRIAL GENERATION TOTAL END USE BILLIONS OF KWH
1995 1038 720 981 476 3214 6532

1996 1127 776 997 314 3214 6596

1997 071 876 986 328 3261 661

1998 929 789 937 302 2957 6730

1999 1019 840 969 440 3267 6873

2000 094 888 021 481 3484 7027

2001 1009 837 836 487 3169 7142

2002 1022 848 867 640 3376 7218

2003 1165 909 815 604 3492 7355

2004 1116 879 842 619 3455 7465

AVERAGE 1059 836 925 469 3289 6955

APC1 08 22 17 30 08 15
WEATHER ADJUSTED

APC 2 08 20

AVERAGE ANNUAL PERCENT CHANGE

TRENDLINE CHANGE ADJUSTED FOR DIFFERENCE FROM NORMAL WEATHER

34 HISTORICAL GAS SUPPLIES

HISTORICALLY NEEC HAS DEPENDED ON GAS FROM TWO MAJOR SUPPLY AREAS THE US GULF

COAST AND WESTERN CANADA OVER 60 PERCENT OF THE REGIONS GAS SUPPLY COMES FROM

THE GULF COAST VIA LONGHAUL PIPELINES ABOUT ONETHIRD OF THE REGIONS TOTAL SUPPLY IS

DELIVERED FROM THE GULF COAST VIA THE TEXAS EASTERN TENNESSEE DOMINION PIPELINE

CORRIDOR ANOTHER 20 PERCENT OF THE SUPPLY COMES TO NEEC VIA THE TRANSCO PIPELINE

WHICH IS ONE OF THE LARGEST PROVIDERS OF GAS TO THE REGION AND 10 PERCENT OF SUPPLY IS

DELIVERED ON THE DOMINION COLUMBIA EQUITRANS CORRIDOR TRANSCANADA DELIVERS GAS
TO THE REGION PRIMARILY FROM WESTERN CANADA VIA ITS INTERCONNECTS WITH TQM IROQUOIS

TENNESSEE NATIONAL FUEL AND THE DOMINION PIPELINES IN TOTAL TRANSCANADA PROVIDES

ABOUT 25 PERCENT OF THE REGIONS SUPPLY

ENERGY AND ENVIRONMENTA ANA YSIS INC 15
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THE BALANCE OF THE REGIONS GAS SUPPLY COMES
FROM LOCAL PRODUCTION INCLUDING SUPPLEMENTAL

GAS FROM SOURCES SUCH AS LANDFILLS AND LNG HISTORICALLY NEEC HAS RELIED ON THE

IMPORTS TEN YEARS AGO LOCAL PRODUCTION

ACCOUNTED FOR ONLY PERCENT OF THE REGIONS
GULF COAST AND WESTERN CANADA

TOTAL SUPPLY BUT SINCE PRODUCTION AT SABLE
FOR THE VAST MAJORITY OF ITS GAS SUPPLY

ISLAND BEGAN IN 2000 LOCAL PRODUCTION HAS

GROWN TO MEET 10 PERCENT OF THE REGIONS GAS AREAS THAT HAVE RECENTLY SHOWN SIGNS
SUPPLY SIMILARLY LNG IMPORTS TO EVERETT THE

REGIONS SOLE IMPORT TERMINAL WERE VERY SMALL OF GAS RESOURCE EXHAUSTION

IN 1995 ACCOUNTING FOR LESS THAN PERCENT OF

THE REGIONS SUPPLY HOWEVER IMPORT

VOLUMES HAVE GROWN STEADILY AND AS OF 2004 IMPORTED LNG ACCOUNTED FOR NEARLY

PERCENT OF THE REGIONS SUPPLY

TABLE

HISTORICAL GAS SUPPLY FOR THE NORTHEAST US AND EASTERN CANADA

BCF PER YEAR

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC HISTORIC MARKET BACKCAST

TEXAS

DOMINION EASTERN

PRODUCTION AND COLUMBIA TENNESSEE

SUPPLEMENTAL EQUITRANS DOMINION

SUPPLIES TRANSCO TRANSCANADA VIA WV VIA OHIO LNG IMPORTS TOTAL SUPPLY

1995 123 642 983 328 1171 13 3260

1996 131 671 985 340 1231 33 3390

1997 160 665 977 333 1162 47 3344
1998 145 599 954 324 1038 43 3103
1999 156 631 1006 343 1123 96 3355

2000 286 647 1058 355 1156 99 3601

2001 358 640 889 342 1079 97 3405
2002 355 613 962 336 1082 110 3458

2003 357 687 911 373 1215 164 3707
2004 343 686 824 366 1194 169 3584

AVERAGE 241 648 955 344 1145 87 3421

35 HISTORICAL GAS PRICES

IN THE PAST TWO YEARS NATURAL GAS PRICES AT MARKET CENTERS IN THE NORTHEAST US HAVE

AVERAGED IN EXCESS OF 6 PER MMBTU FIGURE AS HAS BEEN THE CASE WITH PRICES

THROUGHOUT NORTH AMERICA PRICES HAVE RISEN FROM THE 2 TO 3 PER MMBTU LEVEL

EXHIBITED DURING THE 1990S AND PRICE VOLATILITY HAS INCREASED DURING THE PAST FEW YEARS

WITHIN THE AREA NEW YORK CITY CONSUMERS HAVE MORE OFTEN THAN NOT PAID SUBSTANTIAL

PREMIUM FOR GAS WITH BASIS FROM HENRY HUB TO NEW YORK CITY AVERAGING 76 CENTS PER

MMBTU DURING THE PAST FOUR YEARS SEE TRANSCO Z6 NEW YORK PRICE NEW ENGLAND

ENERGY AND ENVIRONMENTA ANA YSIS INC 16
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CUSTOMERS AS SHOWN BY THE ALGONQUIN CITYGATE PRICES HAVE PAID SIMILAR PREMIUMS

DURING THE PAST FOUR YEARS THE PREMIUMS WERE ACTUALLY HIGHER RELATIVE TO NEW YORK IN

2003 AND 2004 IN AREAS BEFORE KEY BOTTLENECKS IN NORTHERN NEW JERSEY THE PREMIUMS

HAVE NOT BEEN AS LARGE BUT HAVE STILL BEEN SUBSTANTIAL FOR EXAMPLE THE HENRY HUB TO

DOMINION SOUTH POINT AND COLUMBIA APPALACHIA PRICING AREAS HAVE RECENTLY EXHIBITED

20 TO 35 CENTS PER MMBTU BASIS NOT SHOWN WELL BELOW THE NEW YORK CITY PREMIUM
BUT YET SIGNIFICANT PREMIUM HIGH PRICE PREMIUMS INDICATE THAT PARTS OF THE PIPELINE

SYSTEM TO THE NEEC ARE OFTEN STRAINED ADDITIONAL LNG IMPORTS WOULD ALLEVIATE STRESS

ON PIPELINES TO AND WITHIN THE NEEC

FIGURE

DAILY AND AVERAGE ANNUAL NATURAL GAS PRICES IN THE NORTHEAST US
AND EASTERN CANADA S PER MMBTU
SOURCE PLATTS GAS DAILY

20

18

16

14

12

10

PEAK DAY 30 PEAK DAY 60

17ENERGY AND ENVIRONMENTAL ANALYSIS INC

ANNUAL AVERAGE PRICES

TEXAS TRANSCO

JGC48UIN DAOJT EAAERN MZALE RO4L

CITYGATN MASS NY

447 417 440 443

381 38J 372 372

652 634 636 634

686 663 655

TT N TO N

HENRY HUB ALGONQIN CITYGATES

TEXAS EASTERN M3 TRANSCO ZONE NONNY

N TO N

DRACUT MASS

TRANSCO ZONE NY

PRICE PREMIUMS RELATIVE TO THE GULF COAST OF 50 TO 80 CENTS PER MMBTU INDICATE

THAT PARTS OF THE PIPELINE SYSTEM TO THE NEEC ARE OFTEN STRAINED ADDITIONAL LNG

IMPORTS WOULD ALLEVIATE STRESS ON PIPELINES TO AND WITHIN NEEC
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GAS DEMAND PROJECTION IN THE NORTHEAST US
AND EASTERN CANADA

THIS SECTION DESCRIBES THE ASSUMPTIONS BEHIND THE ENERGY AND ENVIRONMENTAL ANALYSIS

INC EEAS BASE CASE TO 2025 FOR THIS STUDY BCFD BROADWATER FACILITY WAS

ADDED TO EEAS BASE MODEL ASSUMPTIONS BEGINNING IN NOVEMBER 2010 AS PER CLIENTS

INSTRUCTIONS PROJECTED NATURAL GAS CONSUMPTION SOURCES OF GAS SUPPLY AND NATURAL GAS

PRICES FOR NEEC ARE DISCUSSED

41 CASE ASSUMPTIONS

PROJECTIONS FOR THIS STUDY HAVE BEEN PRODUCED WITH THE EEA GAS MARKET DATA AND

FORECASTING SYSTEM WIDELY USED MODEL FOR THE NORTH AMERICAN NATURAL GAS MARKET

SEE SECTION FOR MORE DETAILS THE KEY ASSUMPTIONS ABOUT THE FUTURE THAT WERE USED

TO CREATE THE FORECAST ARE SUMMARIZED IN TABLE

THE BASE CASE IS CONTINUATION OF CURRENT CONDITIONS IN THE NORTH AMERICAN NATURAL GAS
MARKET WELL INTO THE FUTURE MOST NOTABLY THE SUPPLYDEMAND BALANCE FOR NATURAL GAS

CONTINUES TO REMAIN TIGHT AND NATURAL GAS PRICES REMAIN RELATIVELY HIGH OVER TIME

COMPARED TO PRICES IN THE 1990S NORTH AMERICAN NATURAL GAS DEMAND CONTINUES TO

GROW LED BY ROBUST GROWTH IN GAS USE FOR POWER GENERATION THAT IS REQUIRED TO SATISFY

INCREMENTAL GROWTH IN ELECTRICITY DEMAND LONGTERM CRUDE OIL PRICES MODERATE TO

3500 PER BARREL56 BUT ARE STILL HIGH BY HISTORICAL STANDARDS THE RELATIVELY HIGH OIL

PRICES TEND TO DISCOURAGE SIGNIFICANT GASTOOIL SWITCHING ABOVE CURRENT LEVELS IN

ADDITION IT IS ASSUMED THAT GASTOOIL SWITCHING WILL CONTINUE TO BE LIMITED BY OIL

INFRASTRUCTURE7

THE CASE ASSUMES THAT BCFD OF ADDITIONAL PIPELINE CAPACITY IS ADDED INTO NEW ENGLAND

AND NEW YORK CITY MORE SPECIFICALLY THE CASE ASSUMES THAT 500 MMCFD MILLENNIUM

LIGHT PROJECT IS COMPLETED IN 2009 AND AN ANOTHER 500 MMCFD GENERIC PIPELINE

EXPANSION INTO NEW YORK CITY OCCURS IN 2011 ALTHOUGH ACTUAL PIPELINE PROJECTS MAY

REAL 2004 PRICE

THE OIL PRICE INPUT TO EEAS MODEL IS THE US AVERAGE REFINERS ACQUISITION COST OF CRUDE RAG WHICH

GENERALLY IS 5 TO 10 BELOW WTI CONSISTENT WITH HISTORICAL AVERAGES

SUBSTANTIAL AMOUNT OF INFRASTRUCTURE INCLUDING REFINING HANDLING EQUIPMENT OIL TANKS BARGES AND

PIPELINES WOULD BE NECESSARY TO PERMIT SIGNIFICANT LEVELS OF OIL BURN IN THE POWER AND INDUSTRIAL SECTORS

OBTAINING THE NECESSARY ENVIRONMENTAL APPROVALS AND PERMITS TO BURN SIGNIFICANT AMOUNTS OF OIL WOULD BE

DIFFICULT AND CUMBERSOME TASK GIVEN THE CURRENT ENVIRONMENTAL CLIMATE IN NORTH AMERICA

ENERGY AND ENVIRONMENTAL ANALYSIS INC 18
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DIFFER PROJECTS OF SIMILAR SIZE AND TIMING ARE NEEDED TO MEET ANTICIPATED AREA DEMAND

GROWTH

TABLE

US AND CANADIAN ECONOMIES CONTINUE TO

GROW AT MODEST PACE SLIGHTLY LOWER THAN THE

AVERAGE RATE OVER THE PAST TWO DECADES

GAS DEMAND GROWS WITH THE ECONOMY

POWER GENERATION GAS LOAD GROWS ROBUSTLY AS

NEW GAS POWER PLANTS ARE RELIED ON TO SATISFY

GROWING ELECTRICITY USE

GAS SUPPLY IN MATURE NORTH AMERICAN

PRODUCING AREAS DECLINES PROMPTING

INCREASED RELIANCE ON NEW FRONTIER GAS

SUPPLIES

US GDP 28 PER YEAR US INDUSTRIAL PRODUCTION 23 PER YEAR AND CANADIAN

GOP 22 PER YEAR

ELECTRICITY USE GROWS AT 19 PER YEAR

FOSSIL FUEL GENERATION CAPACITY US 20032025 GAS POWER PLANT CAPACITY GROWS BY

180 GW NET 90 GW5 WITH RETIREMENTS COAL PLANT CAPACITY GROWS BY NET OF 120

GW

OTHER GENERATION NO NEW HYDRO GENERATION CAPACITY NUCLEAR POWER CAPACITY

INCREASES GWS BY 2025 THROUGH EFFICIENCY GAINS AT EXISTING PLANTS RENEWABLE

GENERATION INCREASES BY 50 GWS

SUPPLY TRADITIONAL GAS SUPPLIES STRUGGLE TO KEEP UP WITH DEMAND GROWTH PROMPTING

INCREASED RELIANCE ON NEW FRONTIERS

BCFD OF MACKENZIE DELTA GAS BEGINS FLOWING IN 2008

BCFD ALASKA GAS DELIVERED TO CANADA AND LOWER48 US BEGINNING IN 2014

10 BCFD BROADWATER LNG TERMINAL IN NEW YORK BEGINS OPERATIONS IN NOVEMBER 2010

FULLY OPERATIONAL BY JANUARY 2011

15 BCFD OF LNG IMPORTS TO NEEC BY 2010

42 BCFD OF LNG IMPORTSTO NEECBY2O15
42 BCFD OF LNG IMPORTS TO NEEC BY 2025

PIPELINES AND STORAGE CONSTRUCTED AS JUSTIFIED NOTABLY BCFD OF ADDITIONAL CAPACITY

ADDED TO NEW ENGLAND AND NYC MILLENNIUM LIGHT BUILT AT 500 MMCFD IN 2009 AND

GENERIC CAPACITY 500 MMCFD ADDED IN 2011

THE SCENARIO USED FOR THIS STUDY WAS THE MARCH 2005 EEA BASE CASE WITH 0 BCFD BROADWATER LNG
TERMINAL ADDED IN NOVEMBER OF 2010 EEA DOES NOT INCLUDE BROADWATER IN ITS BASE CASE AND IT WAS

ADDED TO THE BASE CASE IN THIS STUDY AS PER CLIENTS INSTRUCTIONS

ENERGY AND ENVIRONMENTAL ANALYSIS INC 19

NATURAL GAS SUPPLYDEMAND BALANCE LONNTERM RAC OIL PRICE IS 3500 PER BARREL

REMAINS TIGHT PROVIDING POSITIVE GAS

PRICE ENVIRONMENT FOR LNG IMPORTS
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AMERICAN GAS SUPPLIES STRUGGLE TO KEEP PACE WITHON THE SUPPLYSIDE TRADITIONAL NORTH

GROWING GAS DEMAND IN THE

BASE CASE BECAUSE OF

DECLINING PRODUCTION IN MATURE

PRODUCING AREAS NORTH AMERICA

BECOMES RELIANT ON

DEVELOPMENT OF NEW FRONTIER GAS

SUPPLIES MOST NOTABLY ARCTIC

GAS AND LNG IMPORTS IN THE

PROJECTION BCFD OF MACKENZIE

DELTA GAS BEGINS FLOWING IN

NOVEMBER OF 2008 THE ALASKA

PIPELINE IS BUILT IN NOVEMBER OF

2014 AT CAPACITY OF BCFD

WITH THE ADDITION OF BROADWATER

LNG IMPORTS TO THE US AND

CANADA RISE ABOVE 25 BCFD BY 2025

NORTH AMERICAN NATURAL GAS DEMAND WILL

GROW LED BY ROBUST GROWTH IN GAS USE FOR

POWER GENERATION TRADITIONAL NORTH

AMERICAN GAS SUPPLIES WILL STRUGGLE TO

KEEP PACE PROMPTING AN INCREASED

RELIANCE ON NEW FRONTIER GAS SUCH AS LNG

FIGURE LNG IMPORTS INTO NEEC RISE TO 43 BCFD

BY 2012 AND REMAIN CONSTANT THROUGH 2025 FIGURE

FIGURE

TOTAL US AND CANADIAN LNG IMPORTS 2003 2025

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC
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FIGURE

TOTAL NEEC LNG IMPORTS 2003 2025

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

CO

CO

42 PROJECTED GAS CONSUMPTION

CASE RESULTS PREDICT THAT NEEC GAS CONSUMPTION WILL RISE AT ABOUT 15 PERCENT PER YEAR

FROM THE RECENTLY OBSERVED 2004 LEVEL OF APPROXIMATELY 3500 BCF TO OVER 4800 BCF IN

2025 FIGURE AN ANNUAL INCREASE OF ALMOST TCF OR ABOUT 36 PERCENT GROWTH IN

TOTAL NORTH AMERICAN GAS CONSUMPTION IS 17 PERCENT PER YEAR OVER THE SAME TIME

PERIOD TABLE NEEC GAS CONSUMPTION GROWTH IS HIGHEST IN THE EARLIER PART OF THE

FORECAST AT RATE OF 28 PERCENT PER YEAR FROM 2004 TO 2015 NEEC GROWTH CONTINUES

UNTIL APPROXIMATELY 2020 WHEN ANNUAL CONSUMPTION RISES TO NEARLY TCF BEFORE

DECLINING BACK TO 4800 BCF IN 2025 ALL SECTORS OF THE MARKET CONTRIBUTE TO GAS

CONSUMPTION GROWTH BUT THE MOST SIGNIFICANT PART OF THE GROWTH OCCURS IN THE POWER

SECTOR WHICH DOUBLES FROM ABOUT 600 BCF LAST YEAR TO ABOUT OVER 1200 BCF IN 2025

ENERGY AND ENVIRONMENTAL ANALYSIS INC 21

C
BASE CASE PLUS BROADWATER

NEEC GAS CONSUMPTION IS LIKELY TO GROW FAIRLY

SIGNIFICANTLY OVER TIME CREATING OPPORTUNITIES FOR

IMPORTED LNG MUCH OF THE GROWTH WILL OCCUR IN THE

POWER SECTOR
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TABLE

NEEC PROJECTED NATURAL GAS CONSUMPTION BY SECTOR IN THE BASE

CASE BCF PER YEAR

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

NORTHEAST US AND EASTERN CANADA

TOTAL US AND CANADA

ENERGY AND ENVIRONMENTAL ANALYSIS INC 22

FIGURE

NEEC PROJECTED NATURAL GAS CONSUMPTION BY

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC
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SECTOR 2004 2010 2015 2020 2025

RESIDENTIAL

COMMERCIAL

INDUSTRIAL

POWER GENERATION

OTHER

SECTOR 2004 2010 2015 2020 2025

RESIDENTIAL 5519 5966 6282 6631 6796

COMMERCIAL 3509 3703 3925 4138 4232

INDUSTRIAL 8532 8357 8596 8774 9302

POWER GENERATION 953 091 11 001 12 175 12 419

2432 2599 2591 2550

TOTAL 24945 28611 32403 34309 35299
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THE RESIDENTIAL AND COMMERCIAL SECTORS WILL GROW VERY SLOWLY AT COMBINED RATE OF 10

PERCENT PER YEAR FROM 2004 TO 2025 THIS IS SIMILAR TO TOTAL NORTH AMERICAN GROWTH RATES

IN THESE SECTORS BY 2025 ANNUAL GAS CONSUMPTION IN THE RESIDENTIAL AND COMMERCIAL

SECTORS WILL RISE TO OVER 2400 BCF VERSUS JUST UNDER 2000 BCF LAST YEAR PROJECTED

GROWTH IN THESE SECTORS IS CONSISTENT WITH RECENT HISTORICAL TRENDS AND IS DRIVEN BY

CONTINUED POPULATION INCREASES THAT YIELD CONTINUED GROWTH IN RESIDENTIAL CONSTRUCTION

AND COMMERCIAL FLOOR SPACE GROWTH OF HOUSING STOCK AND COMMERCIAL FLOOR SPACE IN

THE SOUTHERN PORTION OF NEEC IS LIKELY TO LAG SLIGHTLY BEHIND THE NATIONAL AVERAGE AS THE

AREA IS ALREADY ONE OF THE MOST DENSELY POPULATED AREAS AND POPULATION GROWTH IS

ANTICIPATED TO BE BELOW THE AVERAGE HOWEVER NATURAL GAS MARKET PENETRATION IS

EXPECTED TO INCREASE IN NEW ENGLAND AND EASTERN CANADA DUE TO RECENT INCREASES OF

PIPELINE CAPACITY INTO THE AREA NEEC WILL TEND TO EXPERIENCE SUBSTANTIAL GROWTH FOR GAS

USE IN DISTRIBUTED GENERATION AND COMBINED HEAT AND POWER APPLICATIONS SOME OF WHICH

MAY OCCUR IN THE COMMERCIAL SECTOR FURTHER CONTINUED INCREASES IN THE AVERAGE

SQUARE FOOTAGE OF LIVING SPACE PER HOUSE WILL ALSO CONTRIBUTE TO GROWTH IN RESIDENTIAL

SECTOR GAS USE EVEN SO GAS USE IN THESE SECTORS IS LIKELY TO EXHIBIT RELATIVELY SLOW

GROWTH OVER TIME COMPARED TO GROWTH IN THE POWER SECTOR

UNLIKE RECENT TRENDS AND CONSISTENT WITH OTHER PROJECTED TRENDS THROUGHOUT NORTH

AMERICA THE CASE RESULTS SHOW THAT RECENT DECLINES IN INDUSTRIAL SECTOR GAS USE IN

NEEC ARE UNLIKELY TO CONTINUE AS HAS BEEN THE CASE IN OTHER REGIONS THROUGHOUT NORTH

AMERICA THE MOST INEFFICIENT AND MARGINALLY ECONOMIC USES OF GAS IN THE INDUSTRIAL

SECTOR HAVE ALREADY BEEN SQUEEZED OUT OF THE MARKET AT THE RELATIVELY HIGH GAS PRICES

THAT HAVE OCCURRED DURING THE PAST FEW YEARS HENCE THE PROJECTION INCLUDES MODEST

INCREASE IN NEEC INDUSTRIAL GAS USE CONSISTENT WITH GROWING ECONOMY OF ABOUT

PERCENT PER YEAR OVER THE NEXT TWENTY YEARS THIS RATE IS SIMILAR TO THE PROJECTED OVERALL

NORTH AMERICAN GROWTH RATE FOR THIS SECTOR

IN CONTRAST TO THE SLOW GROWTH OF GAS USE IN OTHER SECTORS POWER SECTOR GAS USE IN

NEEC IS PROJECTED TO RISE FAIRLY QUICKLY AT PERCENT PER YEAR DURING THE NEXT TWENTY

YEARS HOWEVER NEARLY ALL OF THE GROWTH WILL OCCUR OVER THE NEXT TEN YEARS NEEC GAS

CONSUMPTION IN THE POWER SECTOR GROWS AT AN ANNUAL RATE OF OVER PERCENT FROM 2004 TO

2015 WITH CONSUMPTION REACHING NEARLY 1500 BCF BY 2015 THIS OCCURS AS DIRECT

RESULT OF INCREASED RELIANCE ON GASFIRED POWER

CAPACITY TO SATISFY INCREMENTAL GROWTH IN NEEC WILL RELY HEAVILY ON

ELECTRICITY USE OVER TIME FIGURE 10 NEEC
ELECTRICITY USE IS PROJECTED TO GROW AT PERCENT RECENTLY CONSTRUCTED GASFIRED

PER YEAR FOR THE FORESEEABLE FUTURE SLIGHTLY
CAPACITY TO SATISFY MUCH OF ITS

BELOW ITS RECENT GROWTH RATE GASFIRED

GENERATION INCREASES FROM LITTLE UNDER 100 INCREMENTAL GROWTH IN ELECTRIC

TWH IN 2004 TO JUST UNDER 300 TWH IN 2015 OIL

GENERATION REMAINS AT OR BELOW CURRENT LEVELS OF LOAD IN THE FORESEEABLE FUTURE

APPROXIMATELY 29 TWH THROUGH 2025 PROJECTED

REGIONAL OILGAS GENERATION CAPACITY ALSO INCREASES THROUGH 2025 ALBEIT AT SLOWER RATE

THAN RECENTLY OBSERVED REDUCED RATE OF GROWTH IN CAPACITY RELATIVE TO GENERATION HAS

ENERGY AND ENVIRONMENTAL ANALYSIS INC 23
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THE EFFECT OF INCREASING CAPACITY UTILIZATION RATES OF GASOIL UNITS FROM BELOW 20 PERCENT

TODAY TO 30 TO 35 PERCENT IN THE LONGER TERM

BEYOND 2015 GASFIRED GENERATION IS PROJECTED TO FACE INCREASED COMPETITION FROM CLEAN

COAL TECHNOLOGIES CURRENTLY THE AMOUNT OF NEEC COALFIRED CAPACITY IS APPROXIMATELY

32 GW ALTHOUGH ADDITIONAL COAL GENERATION CAPACITY WOULD BE ATTRACTIVE AT TODAYS

RELATIVE COALTOGAS FUEL PRICES PERMITTING AND CONSTRUCTION TAKES SEVERAL YEARS

THEREFORE THE BASE CASE PROJECTS COAL CAPACITY LEVELS TO REMAIN STABLE THROUGH 2011

AFTER 2011 COALFIRED CAPACITY IN THE BASE CASE RISES STEADILY TO 50 GW BY 2025 COAL

CAPACITY UTILIZATION REMAINS AT APPROXIMATELY 65 PERCENT THE PRACTICAL LIMIT FOR THE AREA

GIVEN ELECTRICAL LOAD SWINGS AND TRANSMISSION CONSTRAINTS AS COAL GENERATION INCREASES

ALONG WITH COAL CAPACITY IT COULD REDUCE GAS CONSUMPTION IN THE POWER SECTOR EVEN WITH

INCREASING ELECTRICITY SALES AS RESULT THE CASE PROJECTS NEEC GAS CONSUMPTION IN THE

POWER SECTOR IN 2020 AT JUST OVER 1500 BCF AND DECLINING TO JUST OVER 1200 BCF IN 2025

FIGURE 10

PROJECTED NEEC POWER CAPACITY GENERATION AND UTILIZATION

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

NEEC CAPACITY

2000 2005 2010 2015 2020

RE OTHER

OIJGAC

HBDRO

NUCLEER

2025
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FIGURE 10

PROJECTED NEEC POWER CAPACITY GENERATION AND UTILIZATION
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421 RENEWABLE INCENTIVES AND POTENTIAL IMPACT ON NEEC GAS CONSUMPTION

CASE PROJECTIONS ASSUME AN INCREASE OF RENEWABLE ENERGY USE IN NEEC POWER

GENERATION FROM RENEWABLE SOURCES EXCLUDING HYDRO NEARLY DOUBLES FROM 17 TWHS IN

2004 TO 32 TWHS IN 2025 WHICH EQUATES TO AN ANNUAL GROWTH RATE OF PERCENT THE

MAJORITY OF THIS INCREASE IS DUE TO GREATER WIND GENERATION HYDRO GENERATION IS

PROJECTED TO REMAIN CONSTANT AT 240 TWHS AT THESE GROWTH RATES RENEWABLE SOURCES

INCLUDING HYDRO ACCOUNT FOR 25 PERCENT OF GENERATION IN 2025 VS 35 PERCENT IN 2004

THESE LEVELS OF RENEWABLE GENERATION ARE LOWER THAN MANY OF THE GOALS SET BY STATES IN

THE NORTHEAST HIGHER GROWTH RATE OF RENEWABLE GENERATION WOULD REDUCE

CONSUMPTION OF ALL FOSSIL FUELS FURTHER EQUIPMENT USED DIRECTLY BY THE CONSUMER SUCH

AS SOLAR HEATING WOULD REDUCE ELECTRICITY CONSUMPTION PROJECTED GROWTH IN THE REGIONS

POWER SECTOR GAS CONSUMPTION FROM 2004 TO 2025 OF AN ADDITIONAL 617 BCF PER YEAR

COULD BE REDUCED HOWEVER MOST LIKELY IF AN AGGRESSIVE RENEWABLE PROGRAM IS

ACHIEVED IN NEEC THE ASSUMED 18 GW INCREASE IN COAL GENERATION CAPACITY WOULD

MOST LIKELY NOT BE BUILT COAL GENERATION PROJECTED IN THE CASE WOULD BE MUCH LOWER

TO ACHIEVE RENEWABLE ENERGY USE GOALS STATES IN THE NORTHEAST US HAVE IMPLEMENTED

SEVERAL INCENTIVE PROGRAMS TABLE ALL STATES EXCEPT NEW HAMPSHIRE FINANCIALLY

ENCOURAGE THE USE OF RENEWABLE FUELS TO SOME EXTENT TYPICAL RENEWABLE PROGRAMS
INCLUDE REBATES ON QUALIFIED EQUIPMENT PURCHASES PERSONAL AND CORPORATE INCOME TAX

DEDUCTIONS OR CREDITS EQUIPMENT SALES TAX EXEMPTIONS GRANTS FOR RESEARCH AND

DEVELOPMENT OF RENEWABLE ENERGY TECHNOLOGY AND LOAN PROGRAMS FOR EQUIPMENT

PURCHASES MANY STATES HAVE IMPLEMENTED RENEWABLE GENERATION TARGETS9 TO BE

ACHIEVED IN THE STATES GENERATION PORTFOLIO TO FINANCE THESE PROGRAMS MOST OFTEN

SURCHARGE IS PLACED ON ELECTRICITY SALES OR NONRENEWABLE GENERATION THE PROJECTED

FUNDS TO BE COLLECTED FROM 1998 TO 2017 FROM SUCH SURCHARGES EXCEED 1 BILLION

MASSACHUSETTS AND RHODE ISLAND DO NOT INCLUDE HYDRO SOURCES

ENERGY AND ENVIRONMENTAL ANALYSIS INC 26
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TABLE

RENEWABLE INCENTIVE PROGRAMS BY STATE

SOURCE NORTH CAROLINA SOLAR CENTER DATABASE OF STATE INCENTIVES FOR RENEWABLE ENERGY

STATE

RENEWABLE INCENTIVES CT ME MA NH NJ NY PA RI VT

REBATE PROGRAMS

UTILITY

STATE

STATE TAX CREDITS DEDUCTIONS

PERSONAL

CORPORATE

SALES TAX EXEMPTIONS

GRANTSFORTECHNOLOGIE

RENEWABLE PORTFOLIO STANDARDS

TARGET PERCENT 10 30 4 65 24 18 15
BYYEAR 2010 2000 2009 2008 2013 2020 2020

LOAN PROGRAMS STATE
PUBLIC BENEFIT FUNDS

PROJECTED 19982017 MILLIONS 338 383 279 85 80 10

THERE ARE SIMILAR PROGRAMS IN CANADA FOR EXAMPLE THE RENEWABLE ENERGY

DEPLOYMENT INITIATIVE PROVIDES DIRECT REBATES TO INDUSTRIAL CONSUMERS INSTALLING APPROVED

RENEWABLE EQUIPMENT THE WIND POWER PRODUCTION INCENTIVE IS PROGRAM WITH GOAL

TO INSTALL AN ADDITIONAL 1000 MEGAWATTS OF WIND TURBINES IN CANADA BY 2010 CANADA

HAS VARIOUS PROGRAMS TO ENCOURAGE SOLAR ENERGY USE THE CANADIAN GOVERNMENT ALSO

PROMOTES RENEWABLE USE DIRECTLY BY BUYING GREEN POWER DIRECTLY

43 PROJECTED NATURAL GAS PRICES

THE BASE CASE CAN BE BEST CHARACTERIZED AS DEMAND PULL SCENARIO WHICH IS TO SAY

THAT GAS DEMAND GROWS OVER TIME LARGELY RESULT OF GROWING GAS USE IN POWER

GENERATION AND IT PULLS GAS SUPPLY ALONG WITH IT BECAUSE SUPPLY IN MATURE PRODUCING

AREAS HAS BEEN HEAVILY EXPLOITED THE NORTH AMERICAN GAS MARKET BECOMES MORE RELIANT

ON NEW FRONTIER GAS SUPPLIES SUCH AS IMPORTED LNG THE SUPPLYDEMAND BALANCE FOR

NATURAL GAS REMAINS TIGHT IN THIS

ENVIRONMENT LEADING TO GAS PRICES THAT

ARE MUCH HIGHER THAN THOSE OBSERVED

IN THE 1990S WHEN THE BALANCE WAS
MUCH LOOSER GENERALLY GAS PRICES ARE

MORE CONSISTENT WITH PRICES OBSERVED

OVER THE PAST FEW YEARS AND LESS

CONSISTENT WITH PRICES OBSERVED IN THE

1990S

PROJECTED ANNUAL AVERAGE GAS PRICES
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GAS PRICES ARE PROJECTED TO BE

WELL ABOVE DELIVERED COSTS OF

LNG IMPORTS LENDING SUPPORT TO

THE RESULTING IMPORT LEVELS
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FOR HENRY HUB LEIDY WESTERN PENNSYLVANIA STORAGE AND NEW YORK CITY ARE SHOWN IN

FIGURE 11 HENRY HUB PRICES AFTER 2011 RANGE FROM 450 TO 700 PER MMBTU

ASSUMING THAT HENRY HUB PRICES ARE PROXY FOR NORTH AMERICAN GAS PRICES IN GENERAL

THIS PRICE LEVEL AMPLY SUPPORTS DEVELOPMENT OF ALL PROJECTED NEW FRONTIER SUPPLIES

MOST NOTABLY AND INCLUDING LNG IMPORTS

FIGURE 11

PROJECTED HENRY HUB LEIDY AND NEW YORK CITY NATURAL GAS PRICES

2004 PER MMBTU1

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC
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000

IHENRY HUB 4LEIDY PENNSYLVANIA STORAGE NEW YORK CITY

THERE IS THE POTENTIAL FOR SIGNIFICANT VOLATILITY IN GAS PRICES GOING FORWARD ALTHOUGH LNG

IMPORTS ARE PROJECTED TO INCREASE AT THE FIVE11 LNG IMPORT TERMINALS CURRENTLY OPERATING

IN NORTH AMERICA HENRY HUB PRICES ARE STILL ANTICIPATED TO CONTINUE TO RISE TO OVER 800
PER MMBTU BY 2007 BY 2009 PRICES ARE PROJECTED TO MODERATE BACK TOWARD 500 PER

MMBTU AS NEW LNG IMPORT TERMINALS ALONG THE GULF COAST BEGIN OPERATION HOWEVER

ANY REDUCTION IN GAS PRICES COULD BE DELAYED OR REDUCED IF TERMINALS ARE DELAYED OR

VOLUMES DO NOT REACH LEVELS ASSUMED IN THE FORECAST

AFTER THE FIRST WAVE OF NEW LNG TERMINALS HENRY HUB PRICES ARE PROJECTED TO STEADILY

INCREASE UNTIL THE ALASKA PIPELINE PROJECT IS BUILT NEAR THE END OF 2014 HENRY HUB

PRICES APPROACH 650 PER MMBTU THE ADDITION OF BCFD OF ALASKA GAS DROPS AVERAGE
ANNUAL PRICES BY OVER 150 PER MMBTU LATE 2014 IS PROBABLY THE EARLIEST THAT THE

10

REPRESENTATIVE OF CITYGATE PRICES NOT DELIVERED PRICES INCLUDING DISTRIBUTION MARGIN

INCLUDES EXCELERATES OFFSHORE ENERGY BRIDGE FACILITY IN WHICH REGASIFICATION IS ONBOARD THE TANKER
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ALASKA PIPELINE PROJECT COULD BE REASONABLY COMPLETED IF THE ALASKAN PROJECT IS NOT

BUILT ADDITIONAL LNG IMPORTS WILL MOST LIKELY BE NEEDED TO BALANCE THE MARKET VOLATILITY

IN NATURAL GAS PRICES AFTER 2015 IS HIGHLY DEPENDENT ON THE AMOUNT OF NEW LNG IMPORTS

ENTERING THE NORTH AMERICAN MARKET IN EACH YEAR FURTHER ALL OF THESE PRICE PROJECTIONS

ASSUME NORMAL WEATHER AND ACTUAL WEATHER CAN SWING AVERAGE ANNUAL PRICES BY

SEVERAL DOLLARS PER MMBTU ABOVE OF BELOW THE PROJECTED PRICES

NATURAL GAS IN NEEC AS EXPECTED IS PROJECTED TO TRADE AT PREMIUMS TO PRICES IN SUPPLY

REGIONS SUCH AS THE GULF COAST PROJECTED ANNUAL AVERAGE GAS PRICES FOR NEW YORK CITY

FROM 2011 TO 2025 RANGE FROM 500 TO 750 PER MMBTU PROJECTED PRICES IN THE LEIDY

AREA WHICH ARE REPRESENTATIVE OF NATURAL GAS TRADES IN THE MAIN STORAGE AREA WITHIN

NEEC ARE PROJECTED TO BE BETWEEN HENRY HUB AND NEW YORK PRICES THE ANNUAL

AVERAGE MARGINAL GAS PRICES AT LEIDY RANGE FROM 500 TO 700 PER MMBTU12

45 PROJECTED SOURCES OF GAS SUPPLY FOR NEEC

NEEC HAS THREE MAJOR SOURCES OF GAS SUPPLY PIPELINE IMPORTS LOCAL PRODUCTION AND

LNG IMPORTS ALL SUPPLY IS LOCALLY CONSUMED AND THERE IS NO TRANSPORT OUT OF THE AREA

THE PROJECTED SOURCES OF SUPPLY TO 2025 ARE SHOWN IN FIGURE 12 AND ARE PROVIDED FOR

SPECIFIC YEARS IN TABLE

CURRENTLY ABOUT 3600 BCF OF GAS SUPPLY ASSUMING NEW IMPORT FACILITIES

ARE DELIVERED INTO NEEC ON AN ANNUAL

BASIS SUPPLY REQUIREMENTS ARE PROJECTED
ARE SLIEU LI IMPO IS WI

TO EXCEED 4800 BCF BY 2025 INCREASE IN NEEC AS OTHER
NOTICEABLE TREND IN GAS SUPPLY IS THE

SIGNIFICANT GROWTH OF LNG IMPORTS IN SUPPLIES DECLINE WITHOUT
NEEC OVER TIME IN 2004 NEEC LNG

IMPORTS OCCURRED SOLELY AT THE EVERETT INCREMENTAL LNG IMPORTS GAS

LNG IMPORT FACILITY AND THEY ACCOUNTED
ID 1K

FOR MERELY PERCENT OF THE REGIONS GAS
SUPP WOU SCARCE

SUPPLY BY 2025 CASE RESULTS PROJECT THAT

DIRECT LNG IMPORTS TO NEEC WILL RISE TO OVER 15 TCF PER YEAR AND ACCOUNT FOR OVER 30

PERCENT OF THE REGIONS GAS SUPPLY IN ADDITION TO THE EXISTING EVERETT TERMINAL THE CASE

ASSUMES NUMBER OF ADDITIONAL TERMINALS INCLUDING BROADWATER THESE IMPORT LEVELS

WILL BE ACHIEVED ONLY IF NEW TERMINALS ARE SITED WITHIN NEEC WITHOUT INCREMENTAL LNG

IMPORT CAPACITY GAS SUPPLY IN THE NEEC WILL LIKELY BE SCARCE

IN CONTRAST TO THE SIGNIFICANT INCREASES IN LNG IMPORTS MANY OTHER SUPPLIES THAT

CURRENTLY MAKE THEIR WAY INTO NEEC ARE LIKELY TO GROW MODESTLY OR DECLINE IN THE

FORESEEABLE FUTURE ANNUAL FLOWS FROM WESTERN CANADA INTO NEEC DECLINE FROM

APPROXIMATELY 825 BCF IN 2004 TO ABOUT 350 BCF IN 2025 THE PRIMARY FACTORS BEHIND

THIS TREND ARE DECLINING WESTERN CANADIAN GAS PRODUCTION THAT MAKES WESTERN

CANADIAN GAS RELATIVELY MORE EXPENSIVE OVER TIME AND RELATIVELY EXPENSIVE COST FOR

12

REPRESENTATIVE OF CITYGATE PRICES NOT DELIVERED PRICES INCLUDING DISTRIBUTION MARGIN
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TRANSMISSION FROM WESTERN CANADA TO EASTERN CANADA13 INEVITABLY WESTERN CANADA

GAS IS LIKELY TO BECOME MORE VALUABLE TO CANADIAN CONSUMERS AND LESS VALUABLE TO US
CONSUMERS AS THE US BECOMES MORE RELIANT ON IMPORTED LNG OVER TIME HENCE

EXPORTS OF WESTERN CANADIAN GAS TO THE US ARE LIKELY TO DECLINE AS GAS RESOURCE IN THE

WESTERN CANADIAN SEDIMENTARY BASIN IS DEPLETED AND WESTERN CANADIAN GAS

CONSUMERS INCREASE THEIR GAS USE

FIGURE 12

PROJECTED NORTHEAST US AND EASTERN CANADA PRODUCTION AND

IMPORTS

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC
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IN 2003 TRANSCANADA PIPELINE THE SOLE PIPELINE TRAVERSING FROM WESTERN CANADA TO EASTERN CANADA

IMPLEMENTED PRICE FLOOR ON INTERRUPTIBLE PIPELINE CAPACITY EQUIVALENT TO 110 PERCENT OF THEIR FIRM

TRANSMISSION TARIFF THE EFFECT OF THIS CHANGE HAS BEEN TO INCREASE THE MARGINAL COST OF TRANSMISSION FROM

WESTERN CANADA TO EASTERN CANADA AND THE NORTHEAST US
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TABLE

NEEC PROJECTED SOURCES OF SUPPLY

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

2004 2010 2011 2015 2020 2025

PRODUCTION 343 406 408 423 434 474

TRANSCO 686 772 698 673 723 740

TRANSCANADA 824 767 549 675 562 356

DOMINIONCOLUMBIAEQ FROM WV 366 404 356 366 397 407

TEXAS EASTERNTENNESSEEDO FROM OHIO 1194 1416 1141 1203 1377 1376

LNG IMPORTS 169 529 1351 1533 1537 1533

OTHER STORAGE AND BALANCING ITEMS 10

TOTAL 3594 4297 4511 4872 5032 4884

PIPELINE IMPORTS FROM OHIO ALONG TEXAS EASTERN TENNESSEE AND DOMINION CURRENTLY

REPRESENT MAJOR SOURCE OF SUPPLY FOR NEEC IMPORTS WERE NEARLY 1200 BCF IN 2004

AND ARE PROJECTED TO RISE TO 1375 BCF BY 2025 15 PERCENT INCREASE SUPPLIES ALONG

THIS CORRIDOR PREDOMINANTLY COME FROM THE GULF COAST HOWEVER APPALACHIA PRODUCTION

CAN ALSO REACH NEEC THROUGH THESE PIPELINES FLOWS ALONG THIS CORRIDOR WILL SWING IN

RESPONSE TO LNG IMPORTS IN NEEC

IMPORTS FROM WEST VIRGINIA INTO NEEC ON DOMINION COLUMBIA AND EQUITRANS SIMILAR TO

FLOWS FROM OHIO ARE PROJECTED TO INCREASE MODESTLY OVER TIME IMPORTS IN 2004 WERE

ABOUT 370 BCF AND ARE PROJECTED TO RISE TO JUST OVER 400 BCF IN 2025 AN 11 PERCENT

INCREASE THE MAIN SOURCE OF SUPPLY FOR COLUMBIA TRANSMISSION IS COLUMBIA GULF WHICH

TRANSPORTS GAS FROM THE GULF COAST DOMINION AND EQUITRANS TRANSPORT MAINLY LOCAL

APPALACHIAN PRODUCTION

LIKEWISE TRANSMISSION ON THE TRANSCO PIPELINE CORRIDOR INTO NEEC IS LIKELY TO INCREASE

ONLY SLIGHTLY OVER TIME IMPORTS IN 2004 WERE JUST UNDER 700 BCF TRANSCO IS CURRENTLY

RELIED ON FOR LONGHAUL TRANSPORT OF GULF COAST GAS SUPPLIES TO NEEC ALTHOUGH SOME OF

THESE SUPPLIES MAY BE DISPLACED BY LNG IMPORTS AT COVE POINT MARYLAND FLOWS ON

TRANSCO TO THE NORTH OF THE WASHINGTON DC AREA ARE PROJECTED TO REMAIN HIGH

HOWEVER NO NEW SIGNIFICANT EXPANSION OF THE PIPELINE IS PROJECTED14 AND THEREFORE

INCREASES ALONG THIS CORRIDOR ARE LIMITED AFTER COVE POINTS PLANNED EXPANSION IN 2008
ANNUAL IMPORTS ON TRANSCO RANGE FROM 700 TO 800 BCF

ROUGHLY HALF OF THE PRODUCTION IN NEEC COMES FROM OFFSHORE EASTERN CANADA WHILE THE

REMAINING HALF COMES FROM ONSHORE SOURCES IN WESTERN PENNSYLVANIA AND NEW YORK

TOTAL ANNUAL PRODUCTION FOR NEEC WAS ABOUT 340 BCF IN 2004 AND IS PROJECTED TO RISE

STEADILY TO 475 BCF IN 2025 THE RATE OF GROWTH FOR ONSHORE PRODUCTION WILL LIKELY DEPEND

ON MARKET CONDITIONS OFFSHORE CANADIAN PRODUCTION IS PROJECTED TO BE STABLE AT 400

14

MOST INDUSTRY OBSERVERS BEIIEVE THAT IT WOUID BE DIFFICUIT TO GET THE NECESSARY APPROVAIS TO BUIID

ADDITIONAL PIPELINE UNDER THE POTOMAC RIVER THAT WOULD BE NECESSARY FOR SIGNIFICANT TRANSCO EXPANSION

TO NEEC
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MMCFD AFTER 2010 BUT COULD BE MUCH HIGHER IF THERE ARE SIGNIFICANT EXPLORATION

SUCCESSES HOWEVER PRODUCERS HAVE RECENTLY HAD DIFFICULTY MAINTAINING CURRENT

PRODUCTION LEVELS
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ANALYSIS OF NEW YORK CITY AND SURROUNDING
AREAS

THIS SECTION PROVIDES ANALYSIS OF THE NATURAL GAS MARKET IN NEW YORK CITY LONG ISLAND

AND SOUTHERN CONNECTICUT THE IMMEDIATE VICINITY FOR THE PROPOSED BROADWATER LNG

IMPORT TERMINAL IN LONG ISLAND SOUND FIGURE 13 RECENT HISTORICAL DEMAND AND MAJOR

CONSUMERS ARE DISCUSSED

FIGURE 13

FOCUS AREA

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC
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51 GAS CONSUMPTION IN NEW YORK CITY LONG ISLAND AND SOUTHERN

CONNECTICUT

THE NEW YORK CITY LONG ISLAND AND

SOUTHERN CONNECTICUT AREA IS ONE OF THERE IS ALMOST 700 BCF PER YEAR
THE MOST DENSELY POPULATED AREAS IN

NORTH AMERICA ACCOUNTING FOR ABOUT 20 OF GAS CONSUMPTION IN NEW YORK

PERCENT OF THE TOTAL ENDUSE GAS

CONSUMPTION IN THE NORTHEAST AND CITY LONG ISLAND AND SOUTHERN

EASTERN CANADA HISTORICALLY ENDUSE
NATURAL GAS CONSUMPTION HASBEEN CONNECTICUT AMPLE DEMAND TO

GROWING IN THE AREA BY ABOUT
SUPPORT SIGNIFICANT AMOUNT OF

PERCENT PER YEAR OVER THE PAST TEN

YEARS RISING TO NEARLY 700 BCF PER YEAR LNG IMPORTS

BY THE EARLY PART OF THIS DECADE TABLE

10 AS IN NEEC AS WHOLE MOST OF

THE GROWTH IN GAS CONSUMPTION IN THIS AREA HAS BEEN DRIVEN BY THE POWER GENERATION

SECTOR WHERE ANNUAL CONSUMPTION HAS INCREASED BY ABOUT 100 BCF OVER THE PAST

DECADE THERE HAS BEEN MODEST GROWTH IN RESIDENTIAL CONSUMPTION WHICH HAS

INCREASED BY LESS THAN PERCENT PER YEAR COMMERCIAL GAS DEMAND GREW IN THE MID

1990S BUT HAS SINCE BEEN RELATIVELY FLAT AT ABOUT 120 BCF PER YEAR INDUSTRIAL DEMAND

ACCOUNTS FOR ONLY PERCENT OF THE AREAS CONSUMPTION AND HAS BEEN DECLINING SINCE THE

YEAR 2000

TABLE 10

HISTORICAL GAS USE IN NEW YORK CITY LONG ISLAND AND SOUTHERN

CONNECTICUT BCF PER YEAR

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC HISTORIC MARKET BACKCAST

POWER

RESIDENTIAL COMMERCIAL INDUSTRIAL GENERATION TOTAL ENDUSE

1995 231 89 45 160 525

1996 249 96 45 158 547

1997 233 120 47 174 573

1998 207 117 46 160 531

1999 226 122 48 232 628

2000 241 127 47 241 656

2001 222 121 38 236 617

2002 227 122 39 303 691

2003 256 127 36 257 675

2004 245 123 37 260 664

ANNUAL

GROWTH 06 36 21 56 27
OF TOTAL

2004 37 18 6 39 100
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52 MAJOR GAS CONSUMERS IN NEW YORK CITY LONG ISLAND AND

SOUTHERN CONNECTICUT

52I RESIDENTIAL AND COMMERCIAL GAS CONSUMPTION

AS SHOWN IN TABLE 10 ABOVE APPROXIMATELY 55 PERCENT OF GAS CONSUMED IN THE AREA IS

IN THE RESIDENTIAL AND COMMERCIAL SECTORS THERE ARE FIVE MAJOR GAS UTILITIES OFTEN

REFERRED TO AS LOCAL DISTRIBUTION COMPANIES LDCS THAT DELIVER GAS TO RESIDENTIAL AND

COMMERCIAL CONSUMERS IN THE AREA AS SHOWN IN FIGURE 14 THE FIVE MAJOR UTILITIES ARE

CONSOLIDATED EDISON KEYSPAN NEW YORK KEYSPAN LONG ISLAND SOUTHERN CONNECTICUT

GAS AND YANKEE GAS SERVICES EACH OF THE UTILITIES HAS THEIR OWN DISTINCT SERVICE AREA

BASED ON RECENT GAS SALES DATA THREE OF THE FIVE RANK AMONG THE TOP 50 GAS UTILITIES IN

THE US SEE YELLOWSHADED LISTINGS IN TABLE 11 THE THREE UTILITIES CONSOLIDATED

EDISON KEYSPAN NEW YORK AND KEYSPAN LONG ISLAND HAVE TOTAL OF MILLION

CUSTOMERS WITH TOTAL GAS SALES OF ALMOST 290 BCF PER YEAR ACCOUNTING FOR THE MAJORITY OF

RESIDENTIAL AND COMMERCIAL SALES IN THE AREA

THE FIVE MAJOR UTILITIES RELY ALMOST EXCLUSIVELY ON PIPELINE TRANSMISSION FROM THE GULF

COAST AND WESTERN CANADA FOR MOST IF NOT ALL OF THEIR GAS SUPPLY ALL OF THE PROVIDED

DATA ON LDC DEMANDS SUGGESTS THAT THERE ARE SIGNIFICANT OPPORTUNITIES TO IMPORT LNG TO

GAS UTILITIES IN THE NEW YORK CITY AREA ASSUMING DAILY LNG SENDOUT OF 1000 MMCFD
THE AREAS GAS UTILITIES COULD ABSORB MUCH OF THAT VOLUME OF GAS
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KEYSPAN NEW YORK

NATIONAL FUEL

GAS DISTRIBUTION CO

NEG NEW ENGLAND GAS

NEW JERSEY

NATURAL GAS

NIAGARA MOHAWK

NSTAR GAS

NUI NUI UTILITIES

NUTI NORTHERN UTILITIES

NEW YORK STATETI ELECTRIC GAS CORP
ORANGE ROCKLAND

UTILITIES

NUTI

BW000789

FIGURE 14

GAS UTILITIES LDCS IN THE NORTHEAST US AND EASTERN CANADA

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS COMPILATION OF EIAGIS INFORMATION

BANGOR GAS

BAY STATE GAS

BOSTON GAS

GASMETRO PECO ENERGY CO
GSJKS PHILADELPHIA

KEYSPAN LONG LSLAND

BERKSHIRE GAS

COLUMBIA GAS OF PA

COLIED

CNTHUD

ENNG

EQT

CONSOLIDATED EDISON

CENTRAL HUDSON

GAS ELECTRIC CORP

ENERGY NORTH NAT GAS

COLONIAL GAS

ELECTRIC

CONNECTICUT NAT GAS

DOMINION PEOPLES

PPL GAS UTILITIES

PUBLIC SERVICE

ELECTRIC GAS

ROCHESTER GAS

SCTG SOUTHERN CONNECTICUT GAS

SOUTH JERSEY GAS CO

TW PHILLIPS GAS OIL CO

UGI UTILITIES

VGT VERMONT GAS

YANK YANKEE GAS SERVICES

EQUITABLE GAS DIVISION OF KEYSPAN ENERGY
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TABLE 11

50 LARGEST GAS UTILITIES IN THE US IN 2002
SOURCE AGAEGUS DATABASE

REVENUE

RANK COMPANY NAME SALES BCF3 MILLION US CUSTOMERS STATE

SOUTHERN CALIFORNIA GAS CO 3568 2402 5130317 CA

PACIFICGASANDELECCO 2872 1 886 3919928 CA

KINDER MORGAN TX PIPELINE 2862 959 92 TX

NICOR GAS 2580 1474 1851444 IL

CONSUMERS ENERGY CO 2460 1459 1649716 MI

PUBLIC SERVICE ELECTRIC GAS CO 2431 1247 1650652 NJ

HOUSTON PIPELINE CO 1947 642 97 TX

MICHIGAN CONSOL GAS CO 1695 1139 1130429 MI

CENTERPOINT ENERGY ENTEX 1523 1064 1550747 TX

10 CENTERPOINTENERGYMIN 1438 826 719307 MN

11 TXU GAS COMPANY 1437 876 1450164 TX

12 COLUMBIAGAS DISTCO2 1418 1161 1342975

13 PUB SERVICE CO OF COLORADO 1393 703 1143142 CO

14 KEYSPAN ENERGY DEL CO KEYSPAN NY 1362 1 212 1159424 NY

15 KINDERMORGAN TEJAS PIPELINE 1254 479 38 TX

16 PEOPLES GAS LIGHT AND COKE COMPANY 1164 882 817296 IL

17 SOUTHWEST GAS CORP 1159 1038 1169523 AZ

18 NORTHERN INDIANA PUBLIC SERVICE CO 994 694 674929 IN

19 NORTHERN STATES PWR CO 984 582 522152 MN

20 QUESTAR GAS CO 951 565 734089 UT

21 KINDER MORGAN SHIP CHANNEL 927 324 22 TX

22 CONSOLIDATED EDISON NEW YORK INC 868 902 051 400 NY

23 OKLAHOMA NATURAL GAS CO 820 611 778 105 OK

24 EAST OHIO GAS COMPANY DOMINION EAST 806 549 629 856 OH

25 PUGET SOUND ENERGY 795 673 613420 WA
26 LACLEDE GAS COMPANY 79 572 637 654 MO
27 MIDAMERICAN ENERGY CO 787 518 654111 IA

28 WASHINGTON GAS LT CO 784 752 735208 VA

29 CROSSTEX ENERGY SERVICES 777 236 44 TX

30 WSCONSIN GAS COMPANY 749 503 555627

31 NORTHWEST NATURAL GAS CO 670 619 548842 OR

32 KEYSPAN ENERGY DEL LONG ISLAND 647 678 461 709 NY

33 CENTANA INTRASTATE PIPELINE CO 644 231 12 TX

34 INDIANA GAS COMPANY INC 643 504 531 991 IN

35 KANSAS GAS SERVICE COMPANY 62 448 632 273 KS

36 NIAGARA MOHAWK POWER CORP 60 512 493 360 NY

37 PHILADELPHIA GAS WORKS 595 593 520 891 PA

38 BOSTON GAS CO KEY SPAN ENERGY 594 569 549484 MA

39 CENTERPOINT ENERGY ARKLA 593 499 561198 AR

40 NATIONAL FUEL GAS DIST NY 588 463 466294 NY

41 UNIT GAS TRANS CO 549 182 104 TX

42 PECO ENERGY COMPANY 548 490 448501 PA

43 WSCONSIN ELEC PWR CO 544 380 416049

44 ILLINOIS POWER COMPANY 540 367 399182 IL

45 MISSOURI GAS ENERGY 539 442 490002 MO
46 SAN ANTONIO PUB SVC BD 521 252 306430 TX

47 SAN DIEGO GAS AND ELECTRIC CO 503 344 781 799 CA

48 NEWJERSEY NATURAL GAS 499 473 412 766 NJ

49 PNM 494 356 442466 NM

50 CINCINNATI GAS ELEC CO 465 338 380651 OH

TOTAL OF TOP 50 COMPANIES 55008 35672 41115912

TOTAL OF NYCLONG ISLAND COMPANIES 2877 27915 2672533

NYCLONG ISLAND PERCENT OF TOTAL IN TOP 50 52 78 65

SALES TO ALL CUSTOMERS INCLUDING UALEU TO INDUSTRIAL FACILITIES AND POWER PRO
VIDERS

INCLUDES ALL OF THE COLUMBIA GAS DISTIBUTION COMPANIES IN THE AREA IE COLUMBIA GAU OF OHIO

COLUMBIA GAS OF VIRGINIA COLUMBIA GAS OF PENNSYLVANIA AND COLUMBIA GAS OF MAIYLAND

PAD OF XCEL ENEIGY
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522 INDUSTRIAL GAS CONSUMPTION

AS MENTIONED ABOVE INDUSTRIAL GAS CONSUMPTION ACCOUNTS FOR RELATIVELY SMALL PORTION

OF THE AREAS TOTAL GAS CONSUMPTION OR ONLY PERCENT OF TOTAL CONSUMPTION IN 2004

THERE ARE SEVERAL HUNDRED INDUSTRIAL FACILITIES IN THE AREA THAT COLLECTIVELY CONSUME

ABOUT 40 BCF PER YEAR OF GAS THE MAJORITY OF INDUSTRIAL GAS CONSUMPTION OCCURS AT

FACILITIES CONSUMING VERY SMALL QUANTITIES OF GAS EACH YEAR THE LARGEST INDUSTRIAL

CONSUMERS DEFINED HERE AS THOSE FACILITIES WITH CONSUMPTION GREATER THAN MMCFD
ARE SHOWN IN FIGURE 15 AND LISTED IN TABLE 12 THESE LARGE INDUSTRIAL CONSUMERS

ACCOUNT FOR ABOUT 40 PERCENT OF THE TOTAL INDUSTRIAL GAS CONSUMPTION IN THE AREA

CHEMICAL MANUFACTURING WHICH INCLUDES PHARMACEUTICALS AND INDUSTRIAL CHEMICALS IS

THE LARGEST GAS CONSUMING INDUSTRY IN THE AREA REPRESENTING ABOUT ONETHIRD OF THE TOTAL

CONSUMPTION IN THE SAMPLE THE REST OF THE INDUSTRIAL CONSUMPTION IS FAIRLY DIVERSE WITH

NO ONE INDUSTRY REPRESENTING MORE THAN 20 PERCENT OF THE TOTAL

FIGURE 15
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LARGEST INDUSTRIAL GAS CONSUMERS IN NEW YORK CITY LONG ISLAND

AND SOUTHERN CONNECTICUT
SOURCE EEA REPRESENTATION OF DATA FROM IHS MAJOR INDUSTNAL PRODUCTION DATABASE MIPD

GS

MMCO
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TABLE 12

LARGEST INDUSTRIAL GAS CONSUMERS IN NEW YORK CITY LONG ISLAND

AND SOUTHERN CONNECTICUT
SOURCE IHS MAJOR INDUSTRIAL PRODUCTION DATABASE MIPD

MMCF

STATE COUNTY PLANT NAME INDUSTRY DAY BCFYEAR

NEW YORK CITY

NY ROCKLSND

NY KINGS

NY ROCKLSND

NY ROCKLSND

NY ROCKLSND

NY KINGS

NY RICHMOND

NY KINGS

NY BRONX

NY OUSSNS

TOTAL NEW YORK CITY

WEYTH LABORATORIES INO

DOMINO SUGAR OORP

UNITED STATES GYPSUM 00 INC

NIOEPAK PRODUCTS INO

NOVARTIS PHARMAOEUTIOALS CORP

PFIZER INO

SUN OHEMICAL CORP

WITOO OORPORATION

STELLA DORO BISOUIT 00 INO

PEPSIOOLA BOTTLING CO OF NY

MSDICINSLS BOTSNICSLS

CSNS SUGSR RSFINING

GYPSUM PRODUCTS

PSPSR MILLS

PHSRMSCSUTICSL PRSPSRSTIONS

PHSRMSCSUTICSL PRSPSRSTIONS

INDUSTRISL ORGSNIC CHSMICSLS NSC

INDUSTRISL ORGSNIC CHSMICSLS NSC

COOKISS CRSCKSRS

BOTTLSD CSNNSD SOFT DRINKS

LONG ISLAND NEW

NY SUFFOLK

NY SUFFOLK

NY NSSSSU

NY NSSSSU

NY NSSSSU

NY NSSSSU

NY SUFFOLK

NY NSSSSU

YORK

ESTEE LAUNDER

GEORGE WESTON BAKERIES INC

SPECTRON ICS CORP

TISHCON CORP

UNISYS CORP

EZEM DELAWARE CORP

RUSSELL PLASTICS TECHNOLOGY

THOMSON INDUSTRIES INC

COSMSTICS TOLLST PRSPSRSTIONS

BRSSD OTHSR BSKSRY PRODUCTS

LNDUSTDSL ORGSNIC CHSMICSLS NSC

PHSRMSCSUTICSL PRSPSRSTIONS

SSSRCH NSVIGSTION EQUIPMSNT

DISGNOSTIC SUBSTSNCSS

PLSSTIC MSTSRISLS RSSINS

BSLL ROLLSR BSSRINGS

08 030

06 023

06 021

05 020

03 011

03 011

03 009

02 008

36 132

SOUTHERN CONNECTICUT

CT NSW HSVSN ANSONIA COPPER BRASS INC

CT NSW LONDON CARAUSTAR INDUSTRIES INC

CT NSW HSVSN SIMKINS INDUSTRIES INC

CT FSIRFISLD BRIDGEPORT METAL GOODS MFG CO

CT NSW HSVSN PRATT WHITNEY

CT NSW LONDON SMURFIT STONE CONTAINER CORP

CT NSWHSVEN UNIROYALCHEMICALCO

CT NSW HSVSN BAYER CORP

CT NSW HSVSN EYELET DESIGN INC

CT NSW HSVSN ALLEGHENY LUDLUM CORP

CT MIDDLSSSX STANLEYBOSTITCH INC

CT FSIRFISLD UNITED TECHNOLOGIES CORP

CT FSIRFISLD EXXON MOBIL

CT FSIRFISLD PEPPERIDGE FARM INC

CT FSIRFISLD AMERICAN HEAT TREATING INC

TOTAL SOUTHERN CONNECTICUT

ROLLING DRSWING OF COPPSR

PSPSRBOSRD MILLS

PSPSRBOSRD MILLS

PLSSTICS PRODUCTS NSC

AIRCRSFT ENGINSS ENGINS PSRTS

PSPSRBOSRD MILLS

INDUSTRISL ORGSNIC CHSMICSLS NSC

PHSRMSCSUTICSL PRSPSRSTIONS

MSTSL STSMPINGS NSC

COLD FINISHING OF STSSL SHSPSS

MISC FSBRICSTSD WIRS PRODUCTS

AIRCRSFT

PLSSTIC MSTSRISLS RSSINS

BRSSD OTHSR BSKSRY PRODUCTS

MSTSL HSSTTRSSTING

88

60

072

056

054

043

040

031

020

018

013

012

010

010

007

732

82

50
29

05
05

04
04
03

02
02

186

300

82

04

020

018

015

013

012

008

007

678

TOTAL LONG ISLAND NEW YORK

51

44
20

5
5
2

11

08

05
05

04
03

03

03
02

200

MMCF

INDUSTRY DAY BCFYEAR

CHEMICALS 145 528

PAPER ALLIED PRODUCTS 81 295

FOOD KINDRED PRODUCTS 63 229

PRIMARY METALS 58 212

STONE CLAY GLASS 29 04

TRANSPORTATION EQUIPMENT 8 066

RUBBER MISC PLASTICS 15 056

FABRICATED METALS 09 033

INSTRUMENTS 03 011

NONELECTRIC MACHINERY 02 008

TOTAL 423 1542
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523 POWER GENERATION GAS CONSUMPTION

THERE ARE ABOUT 75 POWER PLANTS IN THE AREA THAT USE NATURAL GAS AS EITHER PRIMARY OR

SECONDARY FUEL FIGURE 16 AND TABLE 13 SHOW THE 45 LARGEST GASFIRED POWER PLANTS IN

THE REGION BASED ON ESTIMATED FUEL CONSUMPTION IN THE YEAR 2003 THESE 45 PLANTS

REPRESENT OVER 90 PERCENT OF GAS

CONSUMED FOR POWER GENERATION IN THE

AREA THE REMAINING 30 PLANTS EITHER USE

GAS AS SECONDARY FUEL OR OPERATE VERY

FEW HOURS PER YEAR SO THEIR ANNUAL GAS USE

IS MINISCULE

TWENTYTHREE OF THE AREAS LARGEST GASFIRED

PLANTS ARE LOCATED WITHIN NEW YORK CITY

WHICH IS THE AREAS PRIMARY ELECTRIC LOAD CENTER THE PLANTS IN NEW YORK CITY REPRESENT

ABOUT TWOTHIRDS OF THE AREAS TOTAL GASFIRED CAPACITY AND OVER HALF OF THE POWER

GENERATION GAS CONSUMPTION

POWER PLANTS THAT USE GAS AS PRIMARY OR SECONDARY FUEL ARE CRITICAL TO THE AREAS

ELECTRIC GENERATION SUPPLY IN THE NEW YORK CITY METROPOLITAN AREA GASFIRED PLANTS

MAKE UP NEARLY 90 PERCENT OF THE TOTAL GENERATING CAPACITY SINCE THE AREA IS SO

DEPENDENT ON GASFIRED GENERATION THE ADDITION OF NEW LNG IMPORT FACILITY WOULD

INCREASE THE RELIABILITY OF BOTH THE AREAS ELECTRIC AND GAS SUPPLY THE TOPIC OF RELIABILITY

IS ADDRESSED IN GREATER DETAIL BELOW

FIGURE 16

LARGEST GASFIRED POWER PLANTS IN NEW YORK CITY LONG ISLAND AND

SOUTHERN CONNECTICUT
SOURCE EEA REPRESENTATION OF DATA FROM EIA AND PA IFS POWER PLANT DATABASES
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ALMOST 50 DIFFERENT POWER PLANTS

COLLECTIVELY CONSUME ABOUT 600 MMCFD OF

GAS IN THE NEW YORK CITY LONG ISLAND

AND SOUTHERN CONNECTICUT AREA
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TABLE 13

LARGEST GASFIRED POWER PLANTS IN NEW YORK CITY LONG ISLAND AND

SOUTHERN CONNECTICUT

SOURCE EEA REPRESENTATION OF DATA FROM EIA AND PA IFS POWER PLANT DATABASES ESTIMATED CONSUMPTION

FOR 2003

STATE COUNTY

NEW YORK CITY

PLANT NAME
CAPACITY MMCF BCF

MW DAY YEAR

NY

NY

NY

NY

NY

NY

NY

NY

NY

NY

NY

NY

NY

NY

NY

NY

NY

NY QUEENS

NY BRONX

NY QUEENS

NY QUEENS

NY KINGS

NY KINGS

TOTAL NEW YORK CITY

QUEENS RAVENSWOOD

KINGS BROOKLYN NAVY YARD COGENERATION

QUEENS ASTORIA GENERATING STATION

RICHMOND ARTHUR KILL GENERATING STATION

QUEENS

QUEENS

KINGS

BRONX HELL GATE

BRONX HARLEM RIVER YARD

KINGS WARBASSE COGEN FACILITY

QUEENS VERNON BOULEVARD

KINGS 23RD 3RD

KINGS THE AMERICAN SUGAR REFINING CO BROOKLYN

KINGS

KINGS

KINGS

RICHMOND POUCH

BAYSWATER PEAKING FACILITY LLC

BRONX ZOO

NORTH SHORE TOWERS

HONEYWELL FARMS

ST MARYS HOSPITAL

NEW YORK METHODIST HOSPITAL

3654 1158 4228

322 524 1914

360 597 2181

1863 304 1111

121 183 669

100 115 420

704 93 340

94 85 309

94 59 216

35 50 182

94 38 138

94 35 128

10 15 055

47 31 114

704 28 101

12 16 057

47 13 048

58 11 040

04 014

07 024

04 015

02 005

02 009

8430 3375 12318

LONG ISLAND NEW YORK

NY NASSAU

NY SUFFOLK

NY SUFFOLK

NY NASSAU

NY NASSAU

NY NASSAU

NY SUFFOLK

NY SUFFOLK

NY SUFFOLK

NY SUFFOLK

NY SUFFOLK

NY NASSAU

NY NASSAU

NY SUFFOLK

TOTAL LONG ISLAND NEW YORK

SOUTHERN CONNECTICUT

CT FAIRFIELD BRIDGEPORT ENERGY PROJECT

CT NEW LONDON PFIZER GROTON PLANT

CT NEW LONDON SPRAGUE PAPERBOARD

CT NEW HAVEN PPLWALLINGFORD ENERGY LLC

CT NEW HAVEN DEVON STATION

TOTAL SOUTHERN CONNECTICUT

TOTAL FOR NYCLONG ISLANDSOUTHERN CONNECTICUT

687 615 2244

774 321 1170

164 291 1063

334 252 921

144 173 631

55 93 340

47 87 317

294 86 315

100 43 157

47 22 079

06 023

04 014

29 03 011

02 008

2682 1998 7294

520 842 3073

33 54 196

20 35 129

250 39 144

344 24 088

1167 994 3630

12278 63675 23241
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KENNEDY INTERNATIONAL AIRPORT COGEN
FAR ROCKAWAY

NARROWS GAS TURBINES GENERATING

NORTH 1ST

GOWANUS GAS TURBINES GENERATING

STARRETT CITY COGEN FACILITY

BARRETT

NORTHPORT

RICHARD FLYNN

GLENWOOD

BETHPAGE POWER PLANT

TRIGEN NASSAU ENERGY

STONY BROOK COGEN PLANT

PORT JEFFERSON

PPL EDGEWOOD ENERGY LLC

BRENTWOOD

ENTENMANNS ENERGY CENTER

HOFSTRA UNIVERSITY

CHARLES KELLER

SOUTH OAKS HOSPITAL
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THE BROADWATER FACILITY AND INCREASING
RELIABILITY

THIS SECTION DISCUSSES THE IMPACT OF LNG ON GAS AND ELECTRIC POWER RELIABILITY WITH

FOCUS ON NEW YORK CITY LONG ISLAND AND CONNECTICUT CONSUMERS

61 IMPACT OF LNG ON GAS AND POWER RELIABILITY

THERE IS CLOSE RELATIONSHIP BETWEEN THE RELIABILITY OF NATURAL GAS AND ELECTRICITY

SUPPLIES IN THE NORTHEAST US AND EASTERN CANADA THE INTERDEPENDENCY BETWEEN THE

TWO SYSTEMS STEMS FROM RECENT INCREASES IN GASFIRED CAPACITY BOTH IN ABSOLUTE TERMS

AND AS PERCENTAGE OF THE REGIONS TOTAL CAPACITY FOR THE REGION AS WHOLE

APPROXIMATELY 20000 MW OF NEW GASFIRED CAPACITY HAS BEEN ADDED SINCE 1998 WHILE

THE MAJORITY OF THE NEW GASFIRED UNITS HAVE BEEN ADDED IN THE NEW ENGLAND STATES

NATURAL GAS IS ALSO LEADING FUEL FOR ELECTRIC GENERATION IN NEW YORK CURRENTLY GASFIRED

UNITS REPRESENT OVER 40 PERCENT OF NEW ENGLANDS GENERATING CAPACITY AND ABOUT 25

PERCENT OF THE CAPACITY IN NEW YORK WITHIN

THE NEW YORK CITY METROPOLITAN AREA ABOUT
AT PEAK SENDOUT BROADWATER

90 PERCENT OF THE GENERATING CAPACITY USES

NATURAL GAS PRIMARY OR SECONDARY FUEL WOULD SUPPLY ENOUGH GAS TO FUEL

WHILE THERE ARE SOME SIMILARITIES BETWEEN GAS 5800 MW OF GASFIRED CAPACITY

PIPELINE PLANNING AND OPERATIONS AND

ELECTRICAL TRANSMISSION SYSTEM PLANNING AND WHICH EQUATES TO 50 PERCENT OF

OPERATIONS THERE ARE ALSO SIGNIFICANT
THE GASFIRED CAPACITY IN NEW

DIFFERENCES THESE DIFFERENCES ARISE IN PART

BECAUSE THE ELECTRICAL TRANSMISSION SYSTEM YORK CITY LONG ISLAND AND
OWNER HAS VERY LITTLE CONTROL OVER THE SIZE OR

LOCATION OF THE ELECTRICAL LOADS SERVED BY THE SOUTHERN CONNECTICUT

TRANSMISSION SYSTEM OR IN THE TIMING OF THE

USE OF ELECTRICITY BY THE ULTIMATE CUSTOMER

PIPELINE ON THE OTHER HAND KNOWS THE LOCATION OF THE CUSTOMERS WHO HAVE FIRM RIGHT TO

TRANSPORTATION CAPACITY IN ADDITION THE PIPELINE KNOWS THE AVAILABILITY OF ALTERNATIVE

RECEIPT AND DELIVERY POINT RIGHTS CONSISTENT WITH THE PIPELINES TARIFF AND HAS CONTRACTS IN

PLACE THAT DESCRIBE HOW MUCH FIRM TRANSPORTATION CAPACITY EACH CUSTOMER MAY UTILIZE

IN GENERAL THE OWNERS OF THE ELECTRICAL SYSTEMS THE ISO AND THE RTO ALONG WITH THE

LSE ANTICIPATE LOAD GROWTH AND PLAN DESIGN AND CONSTRUCT TRANSMISSION SYSTEM THAT

MEETS SPECIFIC RELIABILITY STANDARDS AND THAT IS CAPABLE OF SERVING FORECAST CUSTOMER

DEMANDS THE NATURE OF THE ELECTRICAL GRID WITH NUMEROUS NODES WHERE FACILITIES ARE
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INTERCONNECTED AND MULTIPLE PARALLEL PATHS FOR ELECTRICITY FLOW RESULTS IN FLEXIBLE ROBUST

ELECTRICAL DELIVERY SYSTEM CAPABILITY MAY EXIST TO ACCOMMODATE GROWTH IN DEMAND OR

TO PROVIDE SERVICE TO CUSTOMER DEMANDS FROM ALTERNATIVE GENERATION SOURCES

BY CONTRAST PIPELINES DO NOT BUILD FACILITIES BASED ON PROJECTED LOAD GROWTH THE US
FEDERAL ENERGY REGULATORY COMMISSION FERC POLICY GRANTING PIPELINE THE CERTIFICATE

NEEDED PRIOR TO CONSTRUCTION PLACES GREAT WEIGHT ON BINDING COMMITMENTS BETWEEN THE

PIPELINE SHIPPERS AND THE PIPELINE TO DEMONSTRATE THE NEED FOR NEW PIPELINE CAPACITY IN

MOST CASES WHERE SIGNIFICANT EXPANSION IS PROPOSED THE COSTS OF THE EXPANSION ARE

BORNE BY THE INCREMENTAL SHIPPERS UNDERPINNING THE EXPANSION WITH NO COST

RESPONSIBILITY FOR THE NEW CAPACITY BORNE BY THE EXISTING CUSTOMER BASE FOR AT LEAST TEN

YEARS THUS ADDITIONAL CUSTOMERS REQUEST FIRM SERVICE FROM PIPELINE THAT THEN ADDS

NEW FACILITIES OR IMPROVES EXISTING FACILITIES RESULTING IN NEW PIPELINE CAPACITY CLOSELY

MATCHING REQUIREMENTS OF THE NEW CUSTOMERS IF ALL OF THE PIPELINES FIRM CUSTOMERS USE

THEIR FULL CAPABILITY LITTLE OR NO EXCESS PIPELINE CAPACITY WILL BE AVAILABLE15

THE INTERCONNECTED ELECTRIC TRANSMISSION SYSTEMS ARE DESIGNED AND OPERATED IN WAY
TO PREVENT THE SUDDEN LOSS OF ANY SINGLE CIRCUIT TRANSFORMER OR GENERATING UNIT CAUSING

DISRUPTION TO FIRM CUSTOMER DEMAND SINCE ELECTRIC SUPPLY LOSSES CAN OCCUR QUICKLY AND

BE VERY LARGE IN MAGNITUDE RELIABILITY STANDARDS REQUIRE THAT EACH OPERATING REGIONS

ELECTRICAL SYSTEM BE DESIGNED TO HANDLE SUCH CONTINGENCIES FOR EXAMPLE THE AMOUNT

OF SPINNING RESERVES WITHIN REGION HAS TO BE GREAT ENOUGH TO RELIABLY ACCOMMODATE

THE LOSS OF OUTPUT FROM LOCAL POWER PLANT OR SUDDEN REDUCTION OF ELECTRICITY IMPORTS

DUE TO THE LOSS OF TRANSMISSION LINE HOWEVER THERE ARE NO SIMILAR RELIABILITY

STANDARDS FOR NATURAL GAS PIPELINES ALTHOUGH INTERCONNECTIONS EXIST AMONG THE NATURAL

GAS PIPELINES THE PIPELINES GENERALLY OPERATE INDEPENDENTLY OF ONE ANOTHER THIS

MEANS ALL CONSUMERS WHO ARE SUPPLIED BY SINGLE PIPELINE ARE AT RISK IN THE EVENT OF

SYSTEM FAILURE ON THAT PIPELINE ALSO THE PIPELINE OWNERS ARE UNDER NO LEGAL OBLIGATION

TO ASSIST ONE ANOTHER IN EMERGENCY SITUATIONS UNLESS CONTRACTUAL ARRANGEMENT TO DO

SO HAS BEEN PREVIOUSLY NEGOTIATED16

THROUGHOUT THE NORTHEAST US AND EASTERN CANADA THE SINGLE MOST CRITICAL

CONTINGENCY FOR THE ELECTRIC SYSTEMS IS NOT THE LOSS OF POWER PLANT OR TRANSMISSION

LINE BUT RATHER AN OUTAGE ON NATURAL GAS PIPELINE OR EVEN SINGLE CRITICALLYPOSITIONE

COMPRESSOR STATION THE INTERRUPTION OF SUPPLY ON SINGLE GAS PIPELINE MAY RESULT IN THE

LOSS OF MULTIPLE ELECTRIC GENERATORS ALTHOUGH SOME NATURAL GASFIRED ELECTRIC GENERATORS

HAVE THE CAPABILITY TO USE OIL AS BACKUP FUEL THERE ARE NUMBER OF FACTORS THAT LIMIT

THIS CAPABILITY TO MITIGATE WIDESPREAD LOSS OF NATURAL GAS DELIVERIES AS NEWER

COMBINED CYCLE AND COMBUSTION TURBINE GENERATORS HAVE REPLACED OLDER OILGAS STEAM

TURBINE GENERATORS THERE HAS BEEN SIGNIFICANT DECREASE IN ALTERNATE FUEL CAPABILITY

EVEN IF GENERATOR HAS ALTERNATE FUEL CAPABILITY IT MUST BE TAKEN OFF LINE TO SWITCH OUT

15
THIS IS NOT ALWAYS TRUE FOR EXAMPLE WHERE PRODUCTIVE CAPACITY SUPPORTING FLOWS INTO PRODUCTION AREA

PIPELINES HAS DECLINED PIPELINES HAVE BEEN DE CONTRACTED AND HAVE BEEN RUNNING AT FAIRLY LOW LOAD

FACTORS

16
WHILE THERE IS NO REGULATORY REQUIREMENT FOR COOPERATION IN EMERGENCY SITUATIONS PIPELINE OWNERS HAVE

COOPERATED IN THE PAST AND COULD REASONABLY BE EXPECTED TO DO SO IN THE FUTURE
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BURNERS SO IT CANNOT RESPOND INSTANTANEOUSLY TO LOSS OF GAS SUPPLY ALSO GENERATORS

WITH ALTERNATE FUEL CAPABILITY MAY NOT HAVE OIL SUPPLIES AVAILABLE WHEN AN EMERGENCY

OCCURS IF THEY HAVE USED THEIR OIL STOCKS EARLIER IN THE SEASON STILL OTHERS MAY NOT BE

ABLE TO SWITCH WHEN CALLED UPON DUE TO ENVIRONMENTAL LIMITATIONS FINALLY MOST

GENERATORS WITH OIL FUEL BACKUP DO NOT HAVE ENOUGH ONSITE OIL IN STORAGE TO RIDE THROUGH

VERY LONG INTERRUPTION OF GAS SUPPLIES AS RESULT OF THESE AND OTHER FACTORS THERE IS

AN ELECTRIC RELIABILITY CONCERN THAT SINGLE GAS PIPELINE OUTAGE MAY RESULT IN LOSS OF

GENERATION IN EXCESS OF THE ALLOWABLE LIMITS BASED SOLELY ON STANDARD ELECTRIC SYSTEM

PLANNING

PIPELINE OUTAGES ARE NOT THE ONLY RELIABILITY CONCERN COLD WEATHER POSES CHALLENGES TO

BOTH THE ELECTRICAL AND GAS SYSTEMS SINCE EXTREME WEATHER CAUSES SPIKES IN BOTH GAS
AND ELECTRICITY DEMAND IN BOTH OF THE LAST TWO WINTERS THE NEW YORK ISO AND ISONEW

ENGLAND OPERATORS ENCOUNTERED AN INCREASED NUMBER OF GENERATOR OUTAGES DUE TO LACK

OF FUEL IN NEW YORK GENERATORS WERE UNABLE TO MEET THEIR DAY AHEAD COMMITMENTS FOR

OVER 800 UNITHOURS IN 2003 DUE TO UNAVAILABLE FUEL ABOUT HALF OF THOSE UNITHOURS

OUTAGES AFFECTED NEW YORK CITY UNITS AND NEARLY ALL OF THE UNITS AFFECTED WERE NOMINALLY

DUALFUEL UNITS DURING THE WINTER OF 200203 ISONEW ENGLAND REPORTED THAT ITS

GENERATING SECTOR EXPERIENCED APPROXIMATELY 3000 EQUIVALENT OUTAGE HOURS EOH
REPORTED AS GASRELATED ISSUES THIS INVOLVED 29 DIFFERENT UNITS THAT HAVE TOTAL WINTER

CAPACITY OF 6875 MW

THE GAS SUPPLY CONSTRAINTS THAT EMERGED IN 2003 AND 2004 CONFIRM THE EARLIER FINDINGS

OF STUDIES CONDUCED BY ISONEW ENGLAND1718 THOSE STUDIES FOUND THAT DESPITE THE

PIPELINE ENHANCEMENTS INTO AND WITHIN NEW ENGLAND THE NEW FACILITIES DO NOT MATERIALLY

MITIGATE THE SIZE OF THE EXPECTED GAS TRANSPORTATION SHORTFALL TO THE ELECTRIC GENERATION

SECTOR DURING THE WINTER PEAK THE STUDIES ALSO INDICATED THAT ON EXTREMELY COLD WINTER

DAYS WHEN THERE IS INSUFFICIENT PIPELINE CAPACITY TO SATISFY COINCIDENT DEMANDS OF BOTH

LDC CUSTOMERS PRIMARILY RESIDENTIAL AND COMMERCIAL GAS CONSUMERS AND GASFIRED

GENERATORS THE IMPACT WOULD BE BORNE PREDOMINATELY BY THOSE GASFIRED MERCHANT

GENERATORS WHOSE GAS TRANSPORTATION ARRANGEMENTS ARE NOT FIRM FROM THE WELLHEAD OR

STORAGE CENTERS TO THE BURNERTIP IN ITS REVIEW OF NATURAL GAS SUPPLY PIPELINE CAPACITY

AND LNG IMPORTS ISONEW ENGLAND FOUND THAT NATURAL GAS IS CRITICAL TO GENERATION YEAR
ROUND IN ADDITION TO NEW YORK CITY THE BOSTON AREA IS ALSO HEAVILY DEPENDENT ON GAS
WITH 1700 MW OF BASELOAD GASFIRED CAPACITY THE REPORT INDICATED THAT AS MUCH AS

3900 MW OF GASFIRED GENERATION COULD BE UNSERVED BY PIPELINES DURING PEAK WINTER

DAY

THE NEW YORK STATE ENERGY RESEARCH AND DEVELOPMENT AUTHORITY AND THE NEW YORK

ISO SPONSORED SIMILAR STUDY IN 2002 TO ADDRESS CONCERNS ABOUT THE ADEQUACY OF THE

NEW YORK GAS DELIVERY INFRASTRUCTURE FOR SIMULTANEOUSLY MEETING TRADITIONAL GAS

17

STEADYSTATE PHASE AND TRANSIENT PHASE II ANALYSIS OF NEW ENGLANDS INTERSTATE PIPELINE DELIVERY

CAPABILITY 20012005 ISO NEW ENGLAND FEBRUARY 2003

18

NATURAL GAS AND FUEL DIVERSITY CONCERNS IN NEW ENGLAND AND THE BOSTON METROPOLITAN LOAD POCKET
ISO NEW ENGLAND JULY 2003
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DEMANDS AND FUTURE GAS DEMAND FOR ELECTRIC GENERATION19 THE ANALYSIS INDICATED THAT

THE AMOUNT OF NEW GAS SUPPLY IN THE FORM OF PIPELINE CAPACITY OR LNG IMPORTS THAT WILL

BE NEEDED FOR ELECTRIC GENERATION DEPENDS ON THE AMOUNT OF GASFIRED GENERATING

CAPACITY THAT IS ACTUALLY BUILT AND THE EXTENT TO WHICH THE ABILITY TO BURN OIL IS MAINTAINED

SINCE THAT STUDY WAS PREPARED IN 2002 OVER 1100 MW OF ADDITIONAL GASFIRED CAPACITY

HAS COME ONLINE IN NEW YORK VERY LITTLE IF ANY OF THE NEW CAPACITY HAS BACKUP FUEL

CAPABILITY OVER THE SAME TIME PERIOD THERE HAVE BEEN ONLY FEW RELATIVELY SMALL GAS

PIPELINE CAPACITY EXPANSIONS WITHIN THE REGION

THE BROADWATER LNG IMPORT FACILITY WOULD INCREASE THE RELIABILITY OF BOTH THE GAS AND

ELECTRIC SYSTEMS BY ADDING SIGNIFICANT AMOUNT OF GAS SUPPLY AND DELIVERY CAPABILITY TO

THE REGION AS WHOLE AND TO THE NEW YORK CITY AREA IN PARTICULAR AS MENTIONED EARLIER

FOR NEEC AS WHOLE OVER 15 BCFD OF GAS PIPELINE CAPACITY ENTERS THE REGION THE

ADDITION OF NEW LNG FACILITY WITH PEAK SENDOUT CAPABILITY OF 1000 MMCFD WOULD

INCREASE THE REGIONS GAS SUPPLY BY OVER PERCENT FOR THE NEW YORK CITY AREA THE

IMPACT OF BROADWATER IS EVEN MORE SIGNIFICANT FIGURE 17 PIPELINE CAPACITY TO THE AREA

BASED ON FIRM CONTRACTS IS 32 BCFD BY 2025 MINIMUM OF BCFD OF ADDITIONAL PIPELINE

CAPACITY IS PROJECTED TO BE NEEDED THE ADDITION OF THE BROADWATER FACILITY WOULD

INCREASE THE PEAK DELIVERY CAPABILITY BY ABOUT 25 PERCENT20

FIGURE 17

BUFFER CREATED BY BROADWATER SUPPLIES ON PIPELINE UTILIZATION

DURING PEAK PERIODS

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC
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19 THE ABILITY TO MEET FUTURE GAS DEMAND FROM ELECTRICITY GENERATION IN NEW YORK STATE NEW YORK STATE

ENERGY RESEARCH AND DEVELOPMENT AUTHORITY AND NEW YORK ISO JULY 2002

20 ASSUMES THAT ALL OF BROADWATERS SUPPLY WOULD BE INCREMENTAL TO OTHER SUPPLIES
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IN TERMS OF ELECTRICAL GENERATION AT PEAK SENDOUT BROADWATER WOULD SUPPLY ENOUGH GAS
TO FUEL 5800 MW OF GASFIRED CAPACITY ASSUMING AN AVERAGE HEAT RATE OF 7400
BTUIKVVH THIS EQUATES TO OVER PERCENT OF THE CURRENT GASFIRED CAPACITY IN NEEC AND

ABOUT 50 PERCENT OF THE GASFIRED CAPACITY IN NEW YORK CITY LONG ISLAND AND SOUTHERN

CONNECTICUT

IN ADDITION TO INCREASING THE REGIONS SUPPLY OF NATURAL GAS NEW LNG FACILITY WOULD

ALSO PROVIDE GREATER SUPPLY DIVERSITY LOCAL GAS PRODUCTION SUPPLIES LESS THAT 10 PERCENT

OF THE REGIONS CONSUMPTION AND LNG IMPORTS AT THE EVERETT FACILITY CURRENTLY CONTRIBUTE

ABOUT PERCENT OF SUPPLY THE REMAINING 85 PERCENT OF REGIONS GAS SUPPLY IS DELIVERED

VIA LONGHAUL PIPELINES PRIMARILY FROM THE GULF COAST AND WESTERN CANADA IN

PARTICULAR THE REGION IS HEAVILY DEPENDANT ON TWO PIPELINES TRANSCO AND

TRANSCANADA21 WHICH TOGETHER DELIVER ABOUT 40 PERCENT OF THE REGIONS GAS SUPPLY

NEW LNG IMPORT FACILITY WOULD INCREASE THE PERCENTAGE OF THE REGIONS SUPPLY COMING

FROM LNG AND PROVIDE BACKUP TO THE INTERSTATE PIPELINES CREATING GAS AND ELECTRIC

SYSTEM RELIABILITY PARTICULARLY IN WINTER MONTHS WHEN THE GAS DELIVERY SYSTEM CAN BE

STRESSED

21
PROVIDES GAS DELIVERIES TO IROQUOIS PIPELINE PNGTS AND VARIOUS OTHER PIPELINES THROUGH NIAGARA

INTERCONNECTS
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EEAS GAS MARKET DATA AND FORECASTING
SYSTEM

EEAS GAS MARKET DATA AND FORECASTING SYSTEM GMDFS NATIONALLY RECOGNIZED

MODELING AND MARKET ANALYSIS SYSTEM FOR THE NORTH AMERICAN GAS MARKET WILL BE USED TO

OBTAIN THE SCENARIO RESULTS FOR THIS PROJECT EEAS GMDFS WAS DEVELOPED IN THE MID
1990S TO PROVIDE FORECASTS OF THE NORTH AMERICAN NATURAL GAS MARKET UNDER DIFFERENT

ASSUMPTIONS IN ITS INFANCY THE MODEL WAS USED TO SIMULATE CHANGES IN THE GAS MARKET

THAT OCCUR WHEN MAJOR NEW SOURCES OF GAS SUPPLY ARE DELIVERED INTO THE MARKETPLACE

FOR EXAMPLE MUCH OF THE INITIAL WORK WITH THE MODEL IN 199697 FOCUSED ON MEASURING

THE IMPACT OF THE ALLIANCE PIPELINE COMPLETED IN 2000 THE QUESTIONS ANSWERED IN THE

INITIAL STUDIES INCLUDE

WHAT IS THE PRICE IMPACT OF GAS DELIVERIES ON ALLIANCE AT CHICAGO
WHAT IS THE PRICE IMPACT OF INCREASED TAKEAWAY PIPELINE CAPACITY IN ALBERTA

DOES THE GAS MARKET SUPPORT ALLIANCE IF NOT WHEN WILL IT SUPPORT ALLIANCE

WILL SUPPLY BE ADEQUATE TO FILL ALLIANCE IF NOT WHEN WILL SUPPLY BE ADEQUATE
WHAT IS THE MARGINAL VALUE OF GAS TRANSMISSION ON ALLIANCE

WHAT IS THE IMPACT OF ALLIANCE ON OTHER TRANSMISSION AND STORAGE ASSETS

HOW DOES ALLIANCE AFFECT GAS SUPPLY BOTH CANADIAN AND US SUPPLY
WHAT PIPE IS REQUIRED DOWNSTREAM OF ALLIANCE TO TAKE AWAY EXCESS GAS

SUBSEQUENTLY EEAS MODEL HAS BEEN USED TO COMPLETE STRATEGIC PLANNING STUDIES FOR

MANY PRIVATE SECTOR COMPANIES THE DIFFERENT STUDIES INCLUDE

ANALYSES OF DIFFERENT PIPELINE EXPANSIONS

MEASURING THE IMPACT OF GASFIRED POWER GENERATION GROWTH

ASSESSING THE IMPACT OF LOW AND HIGH GAS SUPPLY

ASSESSING THE IMPACT OF DIFFERENT REGULATORY ENVIRONMENTS

IN ADDITION TO ITS USE FOR STRATEGIC PLANNING STUDIES THE EEA MODEL HAS BEEN WIDELY

USED BY NUMBER OF INSTITUTIONAL CLIENTS AND ADVISORY COUNCILS INCLUDING INGAA WHO

RELIED ON THE MODEL FOR THE 30 TCF MARKET ANALYSIS COMPLETED IN 1998 AND AGAIN IN 2004

GRI HAS RELIED ON THE EEA MODEL FOR THE GRI BASELINE PROJECTION THE MODEL WAS ALSO

THE PRIMARY TOOL USED TO COMPLETE THE WIDELY REFERENCED STUDIES ON THE NORTH AMERICAN

GAS MARKET FOR THE NATIONAL PETROLEUM COUNCIL IN 1999 AND 2003

EEAS GAS MARKET DATA AND FORECASTING SYSTEM IS FULL SUPPLYDEMAND EQUILIBRIUM

MODEL OF THE NORTH AMERICAN GAS MARKET THE MODEL SOLVES FOR MONTHLY NATURAL GAS

PRICES THROUGHOUT NORTH AMERICA GIVEN DIFFERENT SUPPLYDEMAND CONDITIONS THE

ASSUMPTIONS FOR WHICH ARE SPECIFIED BY THE USER
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OVERALL THE MODEL SOLVES FOR MONTHLY MARKET CLEARING PRICES BY CONSIDERING THE

INTERACTION BETWEEN SUPPLY AND DEMAND CURVES AT EACH OF THE MODELS NODES ON THE

SUPPLYSIDE OF THE EQUATION PRICES ARE DETERMINED BY PRODUCTION AND STORAGE PRICE

CURVES THAT REFLECT PRICES AS FUNCTION OF PRODUCTION AND STORAGE UTILIZATION FIGURE 18
PRICES ARE ALSO INFLUENCED BY PIPELINE DISCOUNT CURVES WHICH REFLECT THE CHANGE IN

BASIS OR THE MARGINAL VALUE OF GAS TRANSMISSION AS FUNCTION OF LOAD FACTOR ON THE

DEMANDSIDE OF THE EQUATION PRICES ARE REPRESENTED BY CURVE THAT CAPTURES THE FUEL

SWITCHING BEHAVIOR OF ENDUSERS AT DIFFERENT PRICE LEVELS THE MODEL BALANCES SUPPLY

AND DEMAND AT ALL NODES IN THE MODEL AT THE MARKET CLEARING PRICES DETERMINED BY THE

SHAPE OF THE SUPPLY AND CURVES UNLIKE OTHER COMMERCIALLY AVAILABLE MODELS FOR THE GAS

INDUSTRY EEA DOES SIGNIFICANT BACKCASTING CALIBRATION OF THE MODELS CURVES AND

RELATIONSHIPS ON MONTHLY BASIS TO MAKE SURE THAT THE MODEL RELIABLY REFLECTS HISTORICAL

GAS MARKET BEHAVIOR INSTILLING CONFIDENCE IN THE PROJECTED RESULTS

FIGURE 18

SUPPLYDEMAND CURVES

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

GAS QUANTITY AND PRICE RESPONSE
EEA GAS MARKET DATA AND FORECASTING SYSTEM

PRODUCTION AND PPEUNE GAS

STORAGE GAS PNCE VAUE PNCE
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PRODUOTION PPE1NE LOAD FACTOR OUANTFTY CONSUMED

OIY 1J6 STRAS NUIDE 5WE
DUN WITHDAWI SEA DURI THE CEAR 5EEEE

THERE ARE NINE DIFFERENT COMPONENTS OF EEAS MODEL AS SHOWN IN FIGURE 19 THE USER

SPECIFIES INPUT FOR THE MODEL IN THE DRIVERS SPREADSHEET THE USER PROVIDES

ASSUMPTIONS FOR WEATHER ECONOMIC GROWTH OIL PRICES AND GAS SUPPLY DELIVERABILITY

AMONG OTHER VARIABLES EEAS MARKET RECONNAISSANCE KEEPS THE MODEL UP TO DATE WITH
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GENERATING CAPACITY STORAGE AND PIPELINE EXPANSIONS AND THE IMPACT OF REGULATORY

CHANGES IN GAS TRANSMISSION THIS IS IMPORTANT TO MAINTAINING MODEL CREDIBILITY AND

CONFIDENCE OF RESULTS

FIGURE 19

GMDFS STRUCTURE

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC
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THE FIRST MODEL ROUTINE SOLVES FOR GAS DEMAND ACROSS DIFFERENT SECTORS GIVEN ECONOMIC

GROWTH WEATHER AND THE LEVEL OF PRICE COMPETITION BETWEEN GAS AND OIL THE SECOND

MODEL ROUTINE SOLVES THE POWER GENERATION DISPATCH ON REGIONAL BASIS TO DETERMINE

THE AMOUNT OF GAS USED IN POWER GENERATION WHICH IS ALLOCATED ALONG WITH ENDUSE GAS
DEMAND TO MODEL NODES THE MODEL NODES ARE TIED TOGETHER BY SERIES OF NETWORK

LINKS IN THE GAS TRANSPORTATION MODULE THE STRUCTURE OF THE TRANSMISSION NETWORK IS

SHOWN IN FIGURE 20 AND THE NODES ARE IDENTIFIED BY NAME IN TABLE 14 THE GAS SUPPLY

COMPONENT OF THE MODEL SOLVES FOR NODELEVEL NATURAL GAS DELIVERABILITY OR SUPPLY

CAPABILITY THE HYDROCARBON SUPPLY MODEL HSM AS DISCUSSED IN THE NEXT SECTION

MAY BE INTEGRATED WITH THE GMDFS TO SOLVE FOR DELIVERABILITY THE LAST ROUTINE IN THE

MODEL SOLVES FOR GAS STORAGE INJECTIONS AND WITHDRAWALS AT DIFFERENT GAS PRICES THE

COMPONENTS OF SUPPLY GAS DELIVERABILITY STORAGE WITHDRAWALS SUPPLEMENTAL GAS
LNG IMPORTS AND MEXICAN IMPORTS ARE BALANCED AGAINST DEMAND IE ENDUSE

DEMAND POWER GENERATION GAS DEMAND LNG EXPORTS AND MEXICAN EXPORTS AT EACH OF

THE NODES AND GAS PRICES ARE SOLVED FOR IN THE MARKET SIMULATION MODULE FEW OTHER

CHARTS THAT SUMMARIZE INPUTOUTPUT AND REGIONAL BREAKOUT FOR THE EEA MODEL ARE SHOWN

AS FIGURE 21 FIGURE 22 FIGURE 23 FIGURE 24 AND FIGURE 25 THE EEA MODEL RESIDES ON

MSWINDOWS PC AND IT RELIES ON EASYTOUSE MSEXCEL AND MSACCESS PROGRAMS

DEVELOPED BY EEA
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FIGURE 20

GMDFS TRANSMISSION NETWORK

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC
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FIGURE 21

MODEL DRIVERS

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

FIGURE 22

MODEL OUTPUT

MODEL DRIVERS AND OUTPUT
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FIGURE 23

DEMAND REGIONS

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

FIGURE 24

PRODUCTION REGIONS

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC
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FIGURE 25

STORAGE REGIONS

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC
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TABLE 14

GMDFS NETWORK NODE LIST

SOURCE ENERGY AND ENVIRONMENTAL ANALYSIS INC

NODE NAME NODE NAME

NEW ENGLAND 57 EAST LOUISIANA SHELF

EVERETT LNG 58 EASTERN LOUISIANA HUB

QUEBEC 59 VIOSCA KNOLLDESOTOMISS CANYON

NEW YORK CITY 60 HENRY HUB

NIAGARA 61 NORTH LOUISIANA HUB

LEIDY 62 CENTRAL AND WEST LOUISIANA SHELF

COVE POINT LNG 63 SOUTHWEST TEXAS

GEORGIA 64 DALLASFT WORTH

ELBA ISLAND LNG 65 EAST TEXAS KATY

10 SOUTH FLORIDA 66 SOUTH TEXAS

11 EAST OHIO 67 OFFSHORE TEXAS

12 MAUMEEDEFIANCE 68 NORTHWESTTEXAS

13 LEBANON 69 GARDEN BANKS

14 INDIANA 70 GREEN CANYON

15 SOUTH ILLINOIS 71 EASTERN GULF

16 NORTH ILLINOIS 72 NORTH BRITISH COLUMBIA

17 SOUTHEAST MICHIGAN 73 SOUTH BRITISH COLUMBIA

18 TENNESSEEKENTUCKY 74 CAROLINE

19 MDDCNORTHERN VA 75 EMPRESS

20 WISCONSIN 76 SASKATCHEWAN

21 NORTHERN MISSOURI 77 MANITOBA

22 MINNESOTA 78 DAWN

23 CRYSTAL FALLS 79 PHILADELPHIA

24 VENTURA 80 WEST VIRGINIA

25 EMERSON IMPORTS 81 EASTERN CANADA DEMAND

26 NEBRASKA 82 ALLIANCE BORDER CROSSING

27 GREAT PLAINS 83 WIND RIVER BASIN

28 KANSAS 84 CALIFORNIA MEXICAN EXPORTS

29 EAST COLORADO 85 WHITEHORSE

30 OPAL 86 MACKENZIE DELTA

31 CHEYENNE 87 SOUTH ALASKA

32 SAN JUAN BASIN 88 CENTRAL ALASKA

33 EPNGTW 89 NORTH ALASKA

34 NORTH WYOMING 90 ARCTIC

35 SOUTH NEVADA 91 NORMAN WELLS

36 50 CAL AREA 92 SOUTHWEST VIRGINIA

37 ENHANCED OIL RECOVERY REGION 93 SOUTHEAST VIRGINIA

38 PGE AREA 94 NORTH CAROLINA

39 PACIFIC OFFSHORE 95 SOUTH CAROLINA

40 MONCHY IMPORTS 96 NORTH FLORIDA

41 MONTANANORTH DAKOTA 97 ARIZONA

42 WILD HORSE IMPORTS 98 SOUTHWEST MICHIGAN

43 KINGSGATE IMPORTS 99 NORTHERN MICHIGAN

44 HUNTINGDON IMPORTS 100 MAIM INTERCHANGE

45 PACIFIC NORTHWEST 101 TOPOCK INTERCHANGE

46 NPCPGT HUB 102 EHRENBERG INTERCHANGE

47 NORTH NEVADA 103 SDGE DEMAND

48 IDAHO 104 EASTERN NEW YORK

49 EASTERN CANADA OFFSHORE 105 NEWJERSEY
50 ATLANTIC OFFSHORE 106 TORONTO

51 REYNOSA LMPEXP 107 CARTHAGE

52 JUAREZLMPEXP 108 SOUTHWESTOKLAHOMA

53 NACO LMPEXP 109 NORTHEAST OKLAHOMA

54 NORTH ALABAMA 110 SOUTHEASTERN OKLAHOMA

55 ALABAMA OFFSHORE 111 NORTHERN ARKANSAS

56 MISSISSIPPISOUTH ALABAMA 112 SOUTHEAST MISSOURI
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APPENDIX

AMERICAN BUREAU OF SHIPPING APPROVAL IN PRINCIPLE LETTER TO
BROADWATER ENERGY DATED JULY 27 2005
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7 ADDITIONAL STUDIES ILL HE DONE AS THE DESIGN DCC ELOPS

ABS RCVJEW OF THE ABOCE DOCUMENTATION FOR CLASS ALP FOR THE 3KB IS SUBJECT TO THE FO LOWING

IHE FSRU IS TO COMPLY WITH TILE ICC CODE AND ABS RU CC AS WEL AS THOSE WHERE THE UNIT IS

LOCATED KINDLY REFER TO THE ANNEX OF PAN CHAPTER OF THE STEEL VESSEL RULES FOR

ADDITIONAL REQUIREMENTS FOR OPERATION IN US AATERS

DURING FINAL DESIGN FOR THE FSRT DETAILS ARE TO COMPLY WITH ABS RULES AND GUIDES FOR

ABS RULES FOR BUILDING AND CLASSING STEEL VESSELS 2003

ABS RULES FOR BUILDING AND CLASSING SINGLE POINT MOORINGS 1996

ABS GUIDE FOR BUILDING AND CLASSING FLOATING PRODUCTION INSTALLATIONS JUNE 2090

ABS GUIDE FOR BUILDING AND CLASSING FACILITIES ON OFFSHORE INSTALLATIONS JUNE 2001

ABS GUIDE FOR BUILDING AND CLASSING OFFSHORE LNG TERMINALS DECEMBER 2002

ABS GUIDANCE NOTES ON RISK ASSESSMENT APPLICATION FOR THE MARINE AND OFFSHORE

OIL AND GAS INDUSTRIES JUNE 2000

ABS GUIDE FOR RISK EVALUATIONS FOR THE CLASSIFICATIUN OF MARINERELATED FACILITIES

ABS GUIDANCE NOTES ON RESIES AND APPROVAL OF NOVEL CONCEPTS JUNE 2003

HAZARD REGISTER IS TO BE INAMTAINED TO CONFINN THAT ANY NECESSARY NUTIGATION PROS IDED SCU

SATISFY THE INTERN OF THE INTERNATIONAL MARITIME ORGANILATION 1MG FONNAL SAFETY ASSESSMENT

GUIDELINES THE TENETS OF THE INTERNATIONAL GAS CODE AND ABS RULES AND GUIDES THIS IS TO

INCLUDE HAIARDS IDENTIFIED BY CURRENT STUDIES AND THOSE REQUESTED

YOU MAY ALSO REFER TO 4118 GUIDAIWE ONA ON 4TERRAIN IEJGU AND 1LRRANGEMENIS FOR FRE

SQFEB THIS SCOULD HE USEFUL IN ESTABLISHING THE SUITABILITY OF ALTERNATIVES THAT MAY BE FOUND

NECESSARY FOR THE SRU

HE FSRU COULD HE CLASSED IN ACCORDANCE CV TH ABS RULES AND OTHER REQUIREMENTS RDENTITICD IN THE

CLASS ALP AND RECCVE CLASS CERTIFICATE WHEN BUILT ABS NOTES THAT THE CONCEPT HAS BEEN DISCUSSED

WITH FERC AND USCG TO ASSURE THAT ANY SPECIAL CONCERNS THAT THE NAY HATE ARE PROPERLY ESALUATED

AND INCORPORATED IN THE FINAL DESIGN

IN

PHILIP RNN
SENIOR STAFF 0115 ULTANT

CC RICHARDSON BIND RYINI PATEL

AMERICAS DIVSION
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STRATFORD SHOAL CONTINGENCY PLAN

C31 INTRODUCTION

THE PREFERRED METHOD OF LOWERING THE CONNECTING PIPELINE IS ONE OR MORE PASSES OF

POSTLAY PLOW THE PLOW WILL EXCAVATE TRENCH BELOW THE PREVIOUSLY LOWERED PIPELINE

AND THE PIPELINE WILL BE LOWERED INTO THE FURROW AS THE PLOW IS PULLED AHEAD BY THE

LAYBARGE OR VESSEL

BROADWATER COMPLETED GEOPHYSICAL SURVEY AND GEOTECHNICAL SAMPLING AND TESTING

PROGRAM TO CHARACTERIZE THE SEDIMENTS ALONG THE PROPOSED PIPELINE ROUTE WITHIN THE

PIPELINE TRENCH DEPTH THE RESULTS ARE PRESENTED IN RESOURCE REPORT NO SOILS IN

GENERAL IT WAS OBSERVED THAT THE SOILS ARE MOSTLY FINEGRAINED SILTS CLAYS AND SANDS FOR

OVER 95 OF THE ROUTE WITH COARSER MATERIAL GRAVEL AND COBBLES OCCURRING AT STRATFORD

SHOAL SEE FIGURE C31

THE GEOPHYSICAL SURVEY CONDUCTED ACROSS STRATFORD SHOAL CONFIRMED THE PRESENCE OF HARD

MATERIAL HOWEVER THE INSTRUMENTATION WAS UNABLE TO IDENTIFY WHETHER THE MATERIAL WAS

SOLID ROCK COBBLES PEBBLES OR BOULDERS THE GEOTECHNICAL SAMPLING CONDUCTED ACROSS

THE AREA SEE FIGURE C32 USED VIBRATING CORE BARREL OR PROBE TO PENETRATE BELOW THE

SEABED TO DEPTH SUITABLE TO ALLOW THE LOWERING OF THE PIPELINE STILL PHOTOGRAPHS

IDENTIFIED THE SEABED AS BEING COMPRISED OF 3 TO 4INCH COBBLES AND THE PROBE

SUCCESSFULLY PENETRATED DEEPER THAN FEET AT ALL LOCATIONS AT WHICH THE LIKELY ABSENCE OF

HARDER MATERIALS NOT SUITABLE FOR PLOWING WAS INDICATED HOWEVER THE RESULTS ARE NOT

CONSIDERED CONCLUSIVE AND FURTHER INVESTIGATIONS WILL BE NEEDED DURING THE DETAILED

PIPELINE DESIGN PHASE

C32 TEST PLOW INVESTIGATION

DURING THE DETAILED PIPELINE DESIGN PHASE FURTHER INVESTIGATIONS WILL BE REQUIRED TO

CONFIRM THAT THE MATERIALS DISCOVERED DURING THE 2005 MARINE SURVEY ARE CONSISTENT ACROSS

STRATFORD SHOAL COMPLETION OF THIS PROGRAM WILL BE REQUIRED BEFORE BROADWATER CAN

ACCEPT POSTLAY PLOWING AS THE DEFINITE PIPELINE INSTALLATION AND LOWERING METHOD ACROSS

STRATFORD SHOAL

THE TEST PLOW INVESTIGATION WILL INVOLVE USING SCALEDDOWN PLOW TO PHYSICALLY EVALUATE

THE SOILS THAT ARE BETWEEN THE 2005 VIBRACORE SITES THE TEST PLOW INVESTIGATION WILL LIKELY

BE COMPLETED AT SOME POINT DURING THE OCTOBER 2008 THROUGH APRIL 2009 PERIOD

THE TEST PLOW INVESTIGATION WILL BE CONDUCTED BY INDEPENDENT EXPERIENCED PIPELINE

LOWERING ENGINEERS WHO WILL DEVELOP AND DESIGN THE TEST PROGRAM PROVIDE SUPERVISION

DURING THE TEST PLOW INVESTIGATION AND EVALUATE THE RESULTS SUBJECT TO AVAILABILITY AN

EXISTING CABLELOWERING PLOW MAY BE UTILIZED THE ALTERNATIVE IS TO DESIGN AND FABRICATE

TEST PLOW

C2 PUBLIC
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IF POSTLAY PLOWING ACROSS STRATFORD SHOAL IS REJECTED AS RESULT OF THIS INVESTIGATION THEN

DETAILED PLANNING FOR PRELAY TRENCHING WILL BE INITIATED INCLUDING DISCUSSIONS WITH

SUITABLE DREDGING CONTRACTORS

C32 PRELAY TRENCHING

THE WATER DEPTH ACROSS STRATFORD SHOAL PROVIDES CHALLENGE FOR PRELAY TRENCHING THE

MOST CONTROLLED METHOD OF TRENCHING WOULD BE TO USE LONGARM EXCAVATOR UNIT THIS IS

SPECIALIZED SPUD BARGE CONTAINING HEAVY DUTY EXCAVATOR ANOTHER OPTION IS TO USE

CLAMSHELL DREDGE HOWEVER ITS EFFECTIVENESS AND ACCURACY IN DEEP WATER IS REDUCED

BASED ON CURRENT GEOTECHNICAL SURVEY RESULTS THE POTENTIAL PRELAY TRENCHING LENGTH MAY
BE AS LONG AS 4000 FEET WATER DEPTHS THROUGH THIS SECTION ARE LESS THAN 80 FEET WHICH

WOULD PERMIT THE USE OF SPUDMOORED BACKHOE DREDGE OF THE TYPE REPRESENTED IN FIGURE

C33 THE EXPECTED RATE OF PRODUCTION WOULD BE BETWEEN 3000 AND 5000 CUBIC YARDS

PER DAY ASSUMING 40FOOT BOX CUT SEE FIGURE C34 THE SIDE SLOPES WITH THIS MATERIAL

SHOULD SLUMP TO LEAVE 21 SIDE SLOPE AND AN APPROXIMATE BOTTOM WIDTH OF 26 FEET ON

WHICH TO INSTALL THE PIPELINE THE TRENCH VOLUME WOULD BE APPROXIMATELY 40000 CUBIC

YARDS COMPARED TO 11700 CUBIC YARDS FOR THE POSTLAY PLOW METHOD IT IS EXPECTED THAT

THE TRENCH SPOIL WOULD BE RECOVERED TO HOPPER BARGE AND THEN DUMPED AT AN EXISTING

DUMPING SITE IN LONG ISLAND SOUND THE TEST PLOW RESULTS WILL BE EVALUATED TO DETERMINE

WHETHER THE PRELAY TRENCHING LENGTH AND ASSOCIATED EXCAVATION VOLUME CAN BE REDUCED

PRELAY TRENCHING OPERATIONS WOULD BE INITIATED EARLY IN THE PIPELINE CONSTRUCTION SCHEDULE

IN OCTOBER 2009 TRENCHING ACTIVITIES WOULD SPAN APPROXIMATELY 20 DAYS INCLUDING AN

ASSUMED 33 WEATHER DOWNTIME FACTOR THIS DOES NOT INCLUDE MOBILIZATION AND

DEMOBILIZATION THE EQUIPMENT SPREAD WOULD COMPRISE BACKHOE DREDGE WITH DIVE

SUPPORT SUPPORT TUGS SURVEY LAUNCH AND TWO HOPPER BARGES WITH DUMP CHUTES

C33 PIPE LAY

THE ENTIRE 217MILELONG CONNECTING PIPELINE WILL BE INSTALLED UTILIZING PURPOSEBUILT

PIPELINE LAYBARGE OR VESSEL USING AN INSTALLATION METHOD KNOWN AS SLAY AN AVERAGE LAY

RATE OF 100 JOINTS PER 24HOUR DAY WORKING AROUND THE CLOCK IN SHIFTS IS ANTICIPATED WITH

25 WEATHER ANDOR MECHANICAL DOWNTIME FACTOR

THE PIPELINE WILL BE LAID AS ONE CONTINUOUS OPERATION INCLUDING THE SECTIONS TO BE

LOWERED BY POSTLAY PLOW ACROSS STRATFORD SHOAL THE PRETRENCH WIDTH OF 26 FEET THROUGH

STRATFORD SHOAL IS SUFFICIENT ROOM TO ENSURE THAT INSTALLATION OF THE PIPELINE IN THE BOTTOM

OF THE PREEXCAVATED TRENCH IS ACHIEVED
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C34 ENVIRONMENTAL IMPACTS

DREDGING OF STRATFORD SHOAL WOULD RESULT IN GREATER TURBIDITY AND SEDIMENTATION THAN

WOULD BE EXPECTED FROM USE OF THE PREFERRED SUBSEA PLOW TURBIDITY PLUME WOULD BE

EXPECTED TO DEVELOP DURING DREDGING WITH INCIDENTAL RELEASE OF THE SEDIMENT OCCURRING AS

THE EXCAVATOR OR CLAMSHELL DREDGE BRINGS THE MATERIAL UP TO THE HOPPER BARGE FOR

SUBSEQUENT DISPOSAL WHILE THE GREATEST TURBIDITY WOULD OCCUR AT THE BOTTOM DURING

EXCAVATION OF THE SEDIMENT SOME TURBIDITY WOULD BE EXHIBITED ON THE SURFACE DUE TO THE

PROPOSED DISPOSAL METHOD BASED ON THE ANTICIPATED PROGRESS OF THE DREDGING ACTIVITIES

3000 TO 5000 CUBIC YARDS PER DAY THE DURATION OF ACTUAL DREDGING WOULD BE

APPROXIMATELY 13 DAYS ASSUMING MINIMUM PROGRESS BROADWATERS ANTICIPATED SCHEDULE

OF 20 DAYS INCLUDES 25 CONTINGENCY FOR WEATHER OR OTHER DELAYS SINCE STRATFORD

SHOAL IS PRIMARILY COMPRISED OF SAND GRAVEL AND COBBLES THE PARTICLES IN THE PLUME

WOULD SETTLE OUT RAPIDLY RESULTING IN ONLY MINIMAL TRANSPORT OF SEDIMENT ANY SIGNIFICANT

DEPOSITION OF THE SEDIMENT IS EXPECTED TO BE RESTRICTED TO THE CENTRAL PIPELINE CORRIDOR

THE LACK OF CONTAMINATION IDENTIFIED DURING THE LABORATORY ANALYSIS OF SEDIMENT SAMPLES

COLLECTED DURING THE SPRING 2005 FIELD SURVEY MINIMIZES POTENTIAL IMPACTS ASSOCIATED WITH

THE DISTRIBUTION OF CONTAMINATION IN CONJUNCTION WITH DREDGING ACTIVITIES

SHORTTERM IMPACTS ON THE EXISTING BIOLOGICAL COMMUNITIES ON STRATFORD SHOAL WOULD BE

EXPECTED MORE MOBILE ORGANISMS WOULD BE EXPECTED TO AVOID THE DREDGING ACTIVITIES

WHILE SOME LIMITED MORTALITY WOULD BE EXPECTED FOR LESS MOBILE ORGANISMS LOCATED IN

IMMEDIATE PROXIMITY TO THE TRENCH LINE TURBIDITYRELATED IMPACTS ARE EXPECTED TO BE

MINIMAL AND THE TURBIDITY WOULD QUICKLY DISSIPATE FOLLOWING CESSATION OF DREDGING

ACTIVITIES AS THE SUSPENDED MATERIALS WOULD BE QUICKLY ASSIMILATED THROUGH THE NATURAL

TIDAL FLUCTUATIONS EXPERIENCED DAILY IN LONG ISLAND SOUND WHILE THE STRATFORD SHOAL AREA

IS SIGNIFICANTLY SHALLOWER THAN THE REMAINDER OF THE PROPOSED PIPELINE ROUTE NO

SIGNIFICANT OR UNIQUE COMMUNITIES WERE IDENTIFIED WITHIN THE PROJECT AREA NOR IS THE AREA

USED TO GREATER EXTENT BY THE COMMERCIAL FISHING INDUSTRY WHILE THE ONWATER BOATING

SURVEY SEE APPENDIX TO RESOURCE REPORT LAND USE RECREATION AND AESTHETICS

INDICATES HIGHER USAGE OF THE STRATFORD SHOAL FOR RECREATIONAL FISHING PROPOSED

CONSTRUCTION ACTIVITIES WOULD OCCUR IN THE LATE FALL OR WINTER OUTSIDE THE PERIOD OF HIGHEST

USE OF THE SOUND

DUE TO THE SHORTTERM NATURE OF THE PROPOSED DREDGING ACTIVITIES COUPLED WITH THE

SEDIMENT COMPOSITION OF STRATFORD SHOAL THE IMPACTS ON WATER QUALITY AND EXISTING

ECOLOGICAL COMMUNITIES ARE NOT EXPECTED TO BE SIGNIFICANT IF DREDGING ACTIVITIES AT

STRATFORD SHOAL ARE REQUIRED
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