
5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 SUMMARY OF THE STAFF'S ENVIRONMENTAL ANALYSIS 

The concl usi ons m d  recommendations presented i n this section are those of FERC envi ronmentd 
staff. While our concl usi ons m d  recommendations were devel oped with i nput from the Coast Guad, 
COE, NM FS, EPA, m d  NY SDOS as cooperating qencies, each of these qenci es may present its own 
concl usi ons m d  recommendations when it has compl eted its revi AN of the proposed Project. 

Based on the md ysis included in this find El S, we have determined that construction m d  
operati on of the proposed Project, with the adoption of FERC and Coast Guad recommendations, would 
result in limited adverse envi ronmentd impacts. Our assessment is the product of m i nterdi sci pl i nay 
revim by FERC staff m d  our cooperating federal m d  state qenues. Our assessment is based on the 
malysis m d  critical review of information compiled from field investigations; literature research; 
d ternatives md ysi s; comments from federd , state, m d  local qenci es; input from pub1 i c groups and 
i ndividud citizens; m d  information provided by Broadwater and its technicd consultmts. During 
construction, the primary impacts would be physi cal di sturbmce of the seafl oor m d  related turbidity in 
the water column. During normal operati on, the impacts of primary concern would consi st of mi nor 
impacts to water qud i ty, a r quality, fisheries resources assou ated with impingement and entra nment, 
recreational boati ng and f i shi ng, commercial f i shi ng, and commercial vessel traffic, as wel l as mi nor to 
moderate i mpacts on vi sud resources. A l l i mpacts occurri ng duri ng normal operati on would conti nue 
through the I i fe of the proposed Project. 

We dso assessed the potential impacts that would result from a release of LNG. The level of any 
such impacts would be dependent on mmy vaiabl es, such as the volume and I ocati on of the rel ease, the 
ti me of year, m d  wind and wave conditions. However, in generd the potential for impacts would be 
mitigated by the fact that H z a d  Zone 1 m d  Hazard Zone 2 do not extend to shore mywhere dong the 
Project Waterway. I n addition, the possibility of a release from m LNG carrier is unlikely due to the 
safety m d  security measures that would be i ncl uded i n the Project design m d  operati on, as wel l as the 
safety record of LNG shipping. There has never been a major release of LNG from an LNG carrier 
during more than 40 yeas of shipping. 

As part of our malysis, we developed specific mitigation measures that we believe would 
qpropriatel y and reasonably avoid, mi ni mize, andlor mi ti gate envi ronmentd i mpacts resul ti ng from 
construction m d  normd operation of the proposed Project. FERC m d  the Coast Guad dso have 
identified mi ti gation measures that would minimize, to the extent possible, risks to the environment from 
non-normal operation of the FSRU m d  LNG carriers. We believe that these measures would further 
reduce the envi ronmentd i mpact that otherwise could result from implementation of the proposed Project, 
m d  we recommend that these measures be attached as conditions to my  authorization issued by the 
Commission. I n addition, the Coast Guard would i ncl ude the requi red risk mi ti gati on measures i n its 
Letter of Recommendation if i t finds the Project Waterway to be sui table for use by the LNG mriers wi th 
additional measures. We have concl uded that if the proposed Project is i mpl emented with the identified 
mitigation measures during design, construction, and operation, it would be m environmentdly 
axeptabl e acti on. 

5.1 . I  Geology and Soils 

Construction m d  operati on of the proposed Project would have a mini md impact on geol ogi c I 
resources in the aea, m d  the potential for geologic hazads or other naturd events to signifi cant1 y impact 





facility in either Greenport or Port Jefferson, Nevv York. Other surface waterbodi es, wetlands, a d  
groundwater would not be affected by construction or operati on of the proposed Project. 

During construction, plowing the seafloor to create the pipeline trench would temporarily 
i ncrease turbidity i n the vi ci ni ty of active excavation activities. Turbidity model i ng was conducted by 
Broadwater usi ng stmdard model i ng methods for this type of i mpact. The model i ng results found that 
turbidity in the upper and middle depth strata of Long l sl m d  Sound would be less than 10 mill i grans 
per liter (mg/L), m d  mostly less thm 5 mg/L. Therefore, it is not expected that increases in turbidity in 
the surface layer would constitute a substmtid visible contrast to natural conditions, which is in 
compliance with NAN Y ork's water quality stmda-ds for 9-classified waters. Turbidity would be 
greatest in the bottom stratum with turbidity concentrations typically less than 14 mg/L, and rarely 
exceeding 20 mg/L more thm 1,600 feet from active plowing. While plowing could last 3 to 4 weeks 
(the plow would move at a rate of about 1 to 2 mi l es per day, on average), suspended sedi ments would 
&tle to the bottom or be assimilated into the ambient conditions of Long l slmd Sound within about 
12 hours of seafloor disturbance. I n addition, modeling indicated that mini md sedimentation would 
occur 300 f & or more from the trench (I ess than 0.1 i nch) . 

Broadwater proposed the use of a copper-based mti-foul i ng pant on the FSRU. To minimize 
potenti d i mpacts to water quality, we are recommendi ng that Broadwater use a si I i con- based mti-foul i ng 
pa nt on the FSRU . 

We a-e d so recommending that Broadwater develop m offshore SFCC Fl m to minimize the 
I i kel i hood of a spi I I as well as to minimize envi ronmentd impacts in the event that a spi I I were to occur 
duri ng construction or operati on of the proposed Project. 

During operation of the proposed FSRU m d  LNG mriers, s ~ ~ a t e r  in tke and subsequent 
di scha-ge would be the pri mary i mpact to water resources. The I age md ori ty of the water i n t ke  for the 
da ly operation of the FSRU would be used as bd last water, with minor volumes used for sideshell 
curtains (during LNG off-loading) and desd i nization. Averaged over the yea, daily water in tke for the 
FSRU would be 5.5 mgd, with a maxi mum i n t ke  of 8.2 mgd duri ng periods when more bd last water is 
required due to pe& rates of naturd gas sendout. The temperature of the discha-ged water from the 
FSRU would be compa-abl e to ambient conditions because most of the water volume tken in would be 
used as bd last. The frequency, rate, vol ume, m d  chl ori ne concentrations of the FSRU di scha-ges would 
be monitored according to SPDES Permit requi rements to mi ni mize potenti d i mpacts to anbient water 
qud i ty. 

The greatest water use by LNG carriers woul d be by stem-powered LNG m r i  ers. The md ori ty 
of the water taken in by stem-powered LNG carriers woul d be used for bd l ast water m d  engine cooling. 
Annud da l y water i ntake for stem-powered LNG m r i  ers whi l e at the proposed FSRU would average 
22.7 mgd. The mdority of this water would be treated with a bioude, sodium hypochlorite, m d  
qproxi matel y 80 percent of it would be returned to Long l sl m d  Sound, with minimal resi dud sodi um 
hypochl ori te (the concentration would be between 0.01 m d  0.05 ppm). The rema ni ng 20 percent would 
be reta ned as bd last water for stem-powered LNG mriers when they leave Long I sland Sound. As is 
stmda-d for la-ge steam-powered vessels that operate in Long Island Sound, the water used for engine 
cool i ng would have an elevated temperature upon di scha-ge. The heated plume would generd l y rise 
vertically towa-ds the surface mixi ng with cooler water and di spersi ng by currents. M odd i ng i ndi cated 
that the average distmce at which discha-ged water would be cooled to within 1.5"F of anbient 
temperature would be about 75 f&. These discharges would cause a mi ni mal , I ocd i zed i mpact on water 
qud i ty conditions; however, i mpacts woul d last for the I ife of the proposed Project. 



The next generation of LNG carriers is expected to consist of lager, diesel-powered mriers. It is 
estimated that these carriers woul d require I ess water (13.4 mgd), with approxi matel y half of this volume 
used for ballast water m d  the other hdf used for engine cooling m d  returned to Long l d and Sound. 
These diesel-powered LNG mriers would require considerably less water for cooling, and therefore the 
thermd discharges would be expected to be lower. Di schages from either stem-powered or diesel- 
powered LNG carriers would be conducted i n accordmce with f ederd m d  i nternati ond regulations for 
the shi ppi ng industry. 

As noted above, LNG m r i  ers would t k e  on ballast water to compensate for the weight being 
removed from the m r i  er while unloadi ng LNG. Cari ers would not be expected to di schage my bal I ast 
water along the Project Waterway. 

Addi tiond periodic water use for testing the fi refighting system (monthly) m d  the c l m i  ng the 
i nert gas scrubber (every 5 years) would d so be requi red. Periodic testi ng and ma ntenmce would be 
conducted in accordance wi th SPDES permitting requirements. 

I n summay, water dischages from the proposed FSRU m d  the LNG carriers would result in 
mi nor i mpacts to the water resources of Long I dmd Sound. 

5.1.3 Biological Resources 

The pri may biological i mpacts of the proposed Project duri ng construction would be assou ated 
with di rect di sturbmce of benthic habitat i n the water col umn. During the operati ond phase, the pri mary 
i mpact would be the i mpi ngementlentrai nment of eggs and I m a e  of fish and i nvertebrates. 

l nstd l ati on of the pi pel i ne, as proposed by Broadwater, would di rectl y disturb qproxi matel y 
2,235.5 acres of benthic habitat. Nearly all of this impact (2,020 acres) would result from disturbmce of 
the bottom due to mchor cable sweep. We determi ned that the use of mi d l  i ne buoys on d I anchor I i nes 
would reduce the total seafl oor impacts of the proposed Project from 2,235.5 to 263.6 acres, and we are 
including a recommendation that would require either the use of mid-line buoys or a dynanicdly 
positioned vessel (no mchori ng). I n addition, we a e  recommending that Broadwater actively backfi I I the 
excavated trench and develop pl ms  to conduct post-constructi on monitoring i n coordi nation with federal 
m d  state resource qenu es. Physi cd di sturbmce of the benthic habitat duri ng pi pel i ne i nstd I ati on would 
likely result in mortality of relatively immobile benthic organism within the disturbed sediments, m d  
di spl m e n t  of more mobi l e organisms from the qproxi matel y 73foot-wi de pi pel i ne construction 
corridor m d  the f ootpri nts of the Y M S m d  mchors. I mpl ementati on of our recommendations to actively 
backf i I I the enti re trench would axel erate recovery of the I age majority of the benthic habitat disturbed 
duri ng construction. 

Localized increases in turbidity and sedimentation could result in temporay displacement of 
mobi l e organisms m d  potential stress to i mmobi l e organisms i mmedi atel y adjacent to active pl owi ng. 
However, it is antiu pated that mobile organisms, biologicd activity in the water column, and anbient 
turbidity levels would return to normal soon after the completion of active construction. We have 
i ncl uded a recommendation i n Section 5.1.2 that would reduce the permment conversion of soft bottom 
habitat to 1.4 acres. This conversion would adversely impact the benthic community that utilizes 
softbottom substrate, m d  likely benefit other biologicd communities that prefer had substrate (such as 
some bi vd ves and crabs). 

Operation of the proposed Project would require a daily averqe intake of approximately 
28.2 mgd of s ~ ~ a t e r  for the combined FSRU m d  LNG carrier intkes Without any mitigation, it is 
mti u pated that water i n t ke  would result in the i mpi ngementlentra nment of about 0.1 percent of the 







precedence. Previous offshore faci I i ti es have been bui It i n Long I d m d  Sound to trmsfer energy suppl i es 
with no evident increase in i ndustrid ization. It has been over 30 yeas since the last energy trmsfer 
facility was bui I t offshore in Long Id  m d  Sound, and there is I i ttl e indication that the existence of that 
faci I i ty i ncreased devel opment i n the Sound or onshore. Our and ysi s i ndi cated that the proposed naturd 
gas supplies a e  needed as a rep1 m e n t  fuel for existing cod- m d  oi I-fi red faci I i ties, m d  to support the 
future growth projected by government m d  private analyses. Any secondq economic activity that 
would occur i n response to Project revenues added to the area or the i ncreased energy suppl i es provided 
by the Project is expected to be mi nor. Further, there woul d be I i ttl e or no economic bendi t to cl usteri ng 
i ndustrid activity in the immediate viu nity of the proposed Project. I n addition, it is not likely that 
qprovd and i mpl ementati on of the Broadwater Project would sti mu1 ate n w  types of offshore i ndustri d 
or commercid developments in Long l d a d  Sound. Find ly, if additiond projects are proposed, each 
would be subject to federal, state, and local regulations, m d  the assou ated regulatory reviw processes 
prior to implementation. As a result, our malysis indicates that construction and operation of the 
proposed Project would not I i kel y spur i ndustri d devel opment of Long I d and Sound waters. 

Recreati ond i mpacts duri ng construction would be mi ni md based on the relatively low boati ng 
use near the proposed I ocati ons of the FSRU m d  pi pel i ne. The Coast Guard indicated in its WSR that the 
highest densi ty of recreational vessel traffic (fishing m d  boating) is generally within 3.5 miles of the 
shore dong both coasts of Long I d and Sound. Construction would be no closer thm about 4 mi l es from 
the neaest shorel i ne, and generd l y farther from shore. I n addition, Broadwater is proposi ng to construct 
the pipeline between October m d  April, months when recreationd fishing m d  boating activities a e  
generd l y reduced. As a result, construction of the pi pel i ne would result i n a mi nor, temporay i mpact to 
recreational boati ng and fishing. 

The proposed fixed safety m d  security zone around the FSRU would not be in m aea of high 
recreationd use since it is substanti d l y father thm 3.5 mi I es from shore; in addition, the zone constitutes 
a very smd l aea of the offshore portions of the Sound, less thm 0.1 percent of the totd aea of the 
Sound. As a result, the safety m d  security zone around the FSRU would not have a signifimt impact on 
generd recreational use. 

Recreati ond boating and fishing activities during operati on could be affected by LNG m r i  ers 
m d  their associated safety m d  security zones as they travel to m d  from the FSRU, with m estimated 
2 to 3 carriers arivi ng per week. Boats could be temporai l y displaced if they are fi shi ng or recreati ng i n 
aeas that would intersect the safety m d  security zone aound a m r i  er. This i mpact would be negl i gi bl e 
dong most portions of the carrier route due to the fact that most of the trmsi t would occur through 
unconstri cted, open waters that typi cd l y support low recreati ond u q e .  With the constriction m d  higher 
use of the Race, the potenti d for i mpacts is greater. Based on the WSR, the maxi mum width of the safety 
m d  securi ty zone aound an LNG m r i  er would be qproxi matel y 1,560 yads (0.9 mi l e), which i ncl udes 
the width of the mrier. The width of the deeper man channel of the Race is approximately 1.4 miles 
(2,400 yads). As a result, even within the most constricted portion of the Race, there would be room 
ava Iable for use by other vessels when LNG mriers are passing through. The totd distance between the 
edges of safety and security zone and the edges of the man channel at its narrowest point would rage 
from about 840 yads (0.5 mi l e) to 530 yads (0.3 mi le), dependent on the mgl e of qproach tken by the 
LNG carrier. Further, there a e  d so several other passages adjacent to the Race that recreati ond vessels 
could use as dternative routes to trmsit the aea while a mrier is passing through the Race. 
Consequently, recreationd vessels traveling through the Race could be affected, but would not be 
significantly affected s nce they could travel outside of the safety m d  security zone. 

If the Coast Guad issues a Letter of Recommendation that finds the Project Waterway sui tab1 e 
for LNG marine traffic with conditions, one of those conditions would likely require that LNG carrier 
trmsits be scheduled to minimize the impact to other waterway users. As a result, the impacts to 





use of the northern lane could result from I i miti ng use of the southern trawli ng Ime. I n addition, trawlers 
m d  f i shermen l ocated d ong the LNG m r i  er route coul d experi ence gea dmage or use conf l i cts. 

Project operati on could result in a moderate, long-term impact to the fishing efforts of the 
commercial trawlers affected by the existence of the proposed fixed safety m d  security zone. However, 
Broadwater has proposed to offset the economic impact to the trawl fishermen who use the lane by 
providing compensation. We are recommendi ng that Broadwater f i l e the final compensation agreement 
that they dwel op with lobster and trawl fishermen. Broadwater has d so agreed to compensate fishermen 
for dmaged gear, and we a e  recommending that Broadwater file documentation of this process. 
Considering the limited number of affected parties and a mechmism for compensation, the impact to 
fishermen would be mi nor. No Speci d Use A reas would be affected by the onshore staging m d  support 
m i c e  aeas. 

The CTDEP conducts finfish m d  lobster m p l  i ng within survey trmsects established throughout 
the Sound, including within the trawling l me. The Coast Guad has stated that it I i kely would d low the 
agency to conduct sampl i ng wi thi n the fixed safety and security zone, assumi ng that proper procedures 
a e  fol lowed to receive qprovd from the Captain of the Port, and that conditions related to safety and 
security are acceptable at the ti me of m p l  i ng. If m p l  i ng is not permitted in the fixed safety and 
security zone, a smd l number of potentid trmsect locations would be eliminated from the pool of 
potentid transect sites. Under these u rcumstmces, the agency would need to make minor statistical 
adjustments in its mal yses before interpreting the l ongi tudi nd data set. This would result in a mi nor, 
long-term i mpact to the State of Connecticut' s survey progrm. 

There a e  no hazardous waste storage or di sposd sites, or other offshore disposal sites, at or near 
(within about 3 miles) the proposed locations of the FSRU, Y M S, or pi pel i ne. 9 mi I aly, the moving 
safety m d  security zone dong the proposed LNG carrier route would not intersect my of these sites. 
Fl um l sl a d ,  home to a U .S. Government l aboratory for m i  md disease resea-ch, is approxi matel y 
1.3 mi I es south of the pl mned LNG m r i  er route and would not be affected by operati on of the Project. 

The pri may impact to visual resources would be the presence of the FSRU in the centrd portion 
of Long l slmd Sound, approximately 9 miles from the neaest shorel ine. Based on existing weather 
patterns, the FSRU could be visi bl e from some shorel i nes nea the centrd portion of the Sound on about 
80 percent of the days. However, at sea l wel locations more thm about 20 miles from the FSRU, the 
facility would not be visible. From locations at m elevation of 40 feet, the FSRU would not be visible 
from di stmces beyond about 25 miles. When visible from the nearest shorel i ne, a side vi m of the FSRU 
m d  a berthed LNG m r i  er would be most visible and would qpear as a small twcldi mensi ond rectmgl e 
on the horizon. From the closest shoreline vmtage point, the FSRU m d  berthed LNG mrier would be 
similainsizetoapqerclipheldatarm'slength. Theprimaryvisud differencebetweentheFSRU m d  
the Sound's existing commerud traffic would be its lack of substmtid movement. Broadwater is 
wal uati ng color schemes for the FSRU that would minimize its contrast with the water m d  sky1 i ne. I n 
addition to our recommendation that Broadwater file a lighting plm to minimize potential impacts to 
visual resources (Section 5.1.3), we a e  dso recommending that Broadwater file its fi nd plan for the color 
scheme for the FSRU and Y M S for rwi  AN m d  approvd prior to construction. 

Based on our assessments m d  a visual resource md ysi s conducted by Broadwater in accordmce 
with NYSDEC' s procedures, the Project would have a mi nor, long-term impact on the visual resources of 
Long Island Sound. Given the number m d  sensitivity of current vimers in the centrd portion of the 
Sound, the impact in that aea would be moderate m d  long term; there would be little or no effect on 
vi ANS from other portions of the Sound. This impact is not expected to chmge the pub1 ic value of the 
vi wshed or alter the vd ue of shoref ront property or recreation. 



Broadwater has submitted a Coastd Zone M mqement Act consi stency certification to NY SDOS 
m d  a supplement to the certification that includes the anti u pated coastd zone effects assou ated with 
i mpl ementi ng the proposed safety m d  security measures i ncl uded i n the Coast Guad' s WSR. NY SDOS 
is currently reviewing Broadwater's documents. We understmd that, after the find EIS is issued, 
NYSDOS will determine whether the proposed Project would be consistent with the New York State 
Coastal Mmagement Program, including the Long Island Coastal Mmqement Flm; the Local 
Waterfront Revitalization Progrms adopted by Smithtown, Southold, and Greenport; m d  the Harbor 
Mmqement Flm of Port Jefferson. We a e  recommending that Broadwater file the NYSDOS 
consi stency determination prior to i nstal I ati on activities i n Long I sl m d  Sound. 

We considered the issue of the Project potentidly being in conflict with the Public Trust 
Doctrine. This doctrine is not a promulgated I ~ V V  but is essenti d l y common law for the Sound. M my 
other commeru d and industrial uses of the Sound have been qproved by the responsible agenu es, 
including power cab1 es, fiber optic cab1 es, naturd gas pi pel i nes, active di sposd sites, oil trmsfer 
platforms, ferry services, extensive commerci d shi ppi ng, and commeru al vessel l i ghteri ng. We bel i eve 
that implementation of the Project with our recommended mi tigation measures would help meet the 
energy needs of the region with mi ni mal i mpacts m d  would therefore be i n the pub1 i c i nterest. However, 
legd issues related to the Public Trust Doctrine a e  not part of a NEPA environmental review and have 
therefore not been addressed i n this f i nd El S. It is our understmdi ng that NY SDOS and other N m  Y ork 
qencieswill consider thoseissuesin their revims. 

5.1.6 Socioeconomics 

Constructi on woul d requi re qproxi matel y 205 f ul l -ti me equivalent pos ti ons for 1 yea; l ocal 
workers could f i I I approxi matel y 82 of these f ul I-ti me equivalent positions. A bout 60 ful I-ti me positions 
would be supported during operation; m a y  of these positions would likely be filled from outside the 
l ocd labor pool. These employment opportunities m d  worker migrations would have a mi nor i mpact on 
Suffol k County' s population, employment, m d  housing. 

Using the I M PLAN softwae progrm, Broadwater estimated that the Proj ect-rel ated increase in 
federal tax revenues would be $864,000 duri ng construction; the i ncrease i n l ocd tax revenues would be 
about $1,061,000. During operation, the Project-related increment to federd tax revenues would be 
$1,763,000 m d  the increase in local tax revenues would be $3,426,000 mnud ly. These increased 
revenues a e  expected to exceed any i ncreases i n the demmd for pub1 ic services. Broadwater has also 
proposed a payment in lieu of taxes to local government authorities of qproxi mately $15 mill ion 
per yea. This would represent a mi nor increase in tax revenues that would continue for the life of the 
Project. As described below, additional funding would be provided to locd emergency 
pl mners/responders, and to state and l ocd law enforcement qencies that may assist the Coast Guad. 

We evd uated the potential economic impacts of the Project on recreational m d  commercial 
fishing, the industries associated with those activities, m d  tourism. We also considered the potentid 
effect of the proposed Project on property values. Our assessment i ndi cated that the Project would not 
affect property vdues m d  that the potentidly negative economic impacts to commercial fishermen, 
tourists, and the industries that support them would be negligible or fully mitigated. l mpacts to 
commercial fishermen would be addressed as pat of Broadwater' s compensation packqe. However, 
Broadwater has not yet negotiated the compensation qreement with commerud fishermen. Therefore 
we recommend that, prior to i ni ti ati on of operati on, Broadwater f i l e with the Secretq documentation of 
completion of its fi nd compensation qreements wi th the affected commercial fishermen. 

We dso considered the potentid ly positive economic effects of potentid increases to energy 
rel i abi l i ty and reductions in energy price levels and vol ati l i ty. We noted that a report prepaed for L I PA 



(Levi t m  & Assou ates 2007) estimated the potential economic benefits associated with Broadwater that 
might accrue in NAN York State. Direct benefits to gas utility customers were estimated to be 
$4.6 bi I I ion; direct benefi ts to electric uti I i ti es were estimated to be $10.2 bi I I i on. 

5.1.7 Marine Transportation and Onshore Traffic 

Potenti d i mpacts to mai ne transportation during construction could result from an i ncrease in 
vessel movements i n Long I d m d  Sound m d  from establ i shment of a construction zone that would I i mi t 
use of the waters of the construction aea to vessels assou ated with the Project. We are recommendi ng 
that Broadwater fi I e wri tten documentation that it has coordinated delivery of the FSRU and Y M S to the 
proposed instd lation site with the Coast Guad m d  ferry compmies. We find that any impacts to 
trmsportati on assou ated with FSRU m d  Y M S i nstd I ati on m d  pi pel i ne construction would be mi nor m d  
temporay. 

Duri ng operati on, potenti d i mpacts to mai ne trmsportati on could result from establ i shment of 
the proposed fixed safety m d  security zone aound the FSRU , i ncreased vessel traffic (LNG carriers m d  
support vessels), periodic pi pel i ne maintenance, m d  establishment of a proposed moving safety m d  
security zone around each LNG mrier. In the WSR, the Coast Guard has proposed safety m d  security 
zones for the FSRU m d  the LNG carriers as pat of its assessment of the suitability of the Project 
Waterway. For the FSRU, afixed urcula zone with a radius of 1,210 yads (0.7 mile) from the center of 
the Y M S has been proposed for the duration of the Project. If the Coast Guad issues a Letter of 
Recommendation that finds the Project Waterway is sui tab1 e for LNG marine traffic with conditions, one 
of the conditions based on the Coast Guad' s WSR would likely be to require that Broadwater include 
equipment and incorporate procedures into the Project that would minimize impacts to maine 
trmsportati on. The Coast Guard would d so i mpl ement procedures to mi ni mi ze i mpacts m d  to m m q e  
the potentid risks. 

Some commeru d shi ppi ng vessels would need to md<e adj ustments to the tradi ti ond commeru d 
vessel east-west route dong Long ldmd Sound to avoid the fixed safety and security zone aound the 
FSRU. We found that impacts to vessel traffic routing would be minor but would last for the I ife of the 
Project. 

If the Coast Guad issues a Letter of Recommendation that finds the Project Waterway sui tab1 e 
for LNG mrier traffic, it would d so initiate procedures to establish a moving safety m d  security zone 
aound each inbound and outbound LNG mrier. This moving safety m d  security zone would extend 
about 2 nauticd miles (2.3 miles) in front of the bow, about 1 nauti cd mile (1.2 miles) behind the stern, 
m d  750 yads (about 0.4 mile) to each side of the vessel. Along the proposed LNG carrier route, mari ne 
vessel congestion is the greatest i n the Race. As noted i n Section 5.1.5, wen within the most constricted 
portion of the Race, there would be room ava l abl e for use by small vessels when LNG m r i  ers are 
passing through. The totd distance between the edges of the moving safety m d  security zone m d  the 
edges of the ma n channel at its narowest point would rage from about 840 yads (0.5 mi l e) to 530 yads 
(0.3 mile), dependent on the mgle of approach td<en by the LNG carrier. 

The Race is a critical waterway connecti ng Block l d m d  Sound m d  Long l d m d  Sound; it is used 
for nationd defense, commerce, and recreation. I n its WSR, the Coast Guad has made a prel i mi nary 
determination that the risks associated with the moving safety m d  security zone aound the LNG mriers 
on other waterway users could be eff ecti vel y mmqed. The Coast Guard would determine which vessels 
could use the Race while a mrier is in trmsi t through the Race, but there would be sufficient aea for 
both a mrier and smd I vessels at the m e  ti me. In addition, severd other passges nea- the Race m 
accommodate the drafts of m a y  commeru d m d  recreational vessels m d  could be used as d ternati ve 
routes. Commerci d shi ppi ng and fi shi ng vessels would occasional l y need to make mi nor adj ustments i n 



thei r routes or travel speeds to avoid an LNG mrier  a d  its assou ated safety a d  security zone, resulting 
in mi nor impacts that would occur periodically for the life of the Project. The ti me required for m LNG 
carrier m d  its associated safety m d  security zone to pass a single point would be qproxi mately 
15 minutes. This could result in a time loss for aferry or other vessel crossing the path of a LNG carrier. 
Although most ferries would experience mi nor impacts at most, there is a potenti d for regular conflict 
between the moving safety and security zones of the m r i  ers and the ferries operated by Cross Sound. 
However, the Coast Guard has determined that, if the Project is approved for operation m d  if the threat 
environment of the Project Waterway rema ns at its current level or lower, it would permit ferries to 
trmsi t through the proposed moving safety m d  security zone a-ound the LNG mriers. The Coast Gua-d 
would discuss the sped fi cs of such transits with Cross Sound. 9 nce the threat environment is dynani c, 
as it chmges the Coast Guard would reevduate the specifics of the transits by the ferries m d  
communicate any required operational revisions to Cross Sound. Therefore, the potenti d i mpacts of LNG 
carrier traffic to ferry operations woul d continue for the I i fe of the Project, but would be mi nor. 

Broadwater would lease existing fa3 l iti es in either Port Jefferson or Greenport, NAN York to 
provide office support, wa-ehousi ng, m d  waterfront access for tugs and vessels servi u ng the Project. 
Because the vast majority of offshore construction workers would be housed offshore, they would not be 
associated with onshore trmsportation, except for occasiond trips to the onshore support facility for 
trmsport to m d  from the construction barges. Because of the inudentd nature of the tug m d  other 
support vessel depa-tures and returns duri ng operati on, m d  because the types of vessels i nvolved would 
be con9 stent with exi sti ng vessel traffic, the i mpact to mari ne trmsportati on at these ports is consi dered 
mi nor but would last for the duration of the Project. 

Potentid impacts to onshore traffic during construction would be associated with trmsport of 
workers, supplies, and materids to the onshore support facilities. However, since the FSRU m d  
components of the Y M S woul d be towed to the site, md  pi pe woul d be shi pped via ba-ge from the Port of 
NAN Y ork/Nevv Jersey to the lay barge, there would not be a md or increase in onshore traffic in the 
vi u ni ty of the onshore support faci l i ti es duri ng construction. Onshore traffic during operati on, at either 
the Greenport or the Port Jefferson waterfront sites, would be minor and would continue for the I ife of the 
Project. 

5.1.8 Cultural Resources 

Culturd resources surveys conducted by Broadwater included remote sensing surveys 
(magnetometry, sidecan sonar, m d  subbottom profiling) that identified nine targets as potentid 
a-cheologicd deposits. All nine ta-gets a-e within the temporary anchoring a-ea of the construction 
vessels. Based on consultation with the SH PO, Broadwater has proposed avoi di ng the ni ne ta-gets by 
ma ntai ni ng a mini mum IO(lfoot-wi de buffer zone around the detectable I i mi ts of each target. We concur 
with this qproach. I n addition, as noted above, we a-e recommendi ng that Broadwater use mi d-l i ne 
buoys on all anchor cab1 es of construction vessels (or a dynami cal l y positioned lay barge) to avoid and 
minimize potenti d impacts to the &loor assou ated with the anchor cab1 e weep. 

The Greenport onshore f a3 l i ty is adjacent to two N RH P-I i sted historic districts m d  the I ocati on I of the temporary onshore storage m d  concrete coating yards have not b m  identified. We recommend 
that Broadwater defer construction m d  use of all proposed faci I i ti es unti I the Di rector of OEP revi ANS m d  
qproves d l cul turd resources reports m d  pl ms, m d  notifies Broadwater i n writing that it may proceed 
with treatment or construction. 



5.1.9 Air and Noise 

Offshore construction activities would result i n emissions from mai  ne vessels used to i nstal l the 
proposed FSRU, the Y M S, m d  the pi pel i ne. There would be no emissions in the U .S. associated with I 
fabrication of the FSRU. To ensure that construction emissions do not contribute to the typi cd ozone 
season in the Project aea (May 15 through September 15), we a e  including a recommendation that 
Broadwater conduct all l ocd activities associ ated with construction of the proposed pi pel i ne m d  Y M S 
outside of the ozone control period unless otherwise dlowed by NYSDEC. Because most of the 
constructi on-rel ated activities woul d td<e place at least 4 mi I es offshore, a r pol I utmt emissions would not 
interfere with, or create a nui m c e  for, the generd pub1 i c. 

All emission sources identified for operation of the FSRU a e  associated with combustion of 
natural gas m d  diesel fuel that would generate ai r emissions throughout the I i fe of the project. The md or 
source threshol ds for a I-hour ozone stmdard nonatta nment aea q p l  y to the proposed Project in 
accordance wi th NYSDEC regulations 6 NYCRR 201-2.l(b)(21)(i i i)(a). However, the D.C. Circuit Court 
recently claified its position with respect to the &hour ozone implementation rule, essentid ly ruling that 
conformity only needs to be demonstrated to the &hour ozone stmdad. Because the proposed Project's 
potential to emit NQ is greater than the mdor source threshold in the NAN York SI P, the Project is a 
proposed md or source subject to nonattai nment NSR. Addi ti ond l y , FSRU operations would result i n 
mnual PM emissions that a e  greater than 15 tpy, triggering m md ysi s of the secondq formati on of 
PM2.5, acc~rdi ng to NY SDEC. The FSRU operati ond a r emission levels were determined to be less than 
the q p l  i cab1 e PSD major source threshol ds. 

We have mdyzed a r modeling results that Broadwater submitted m d  ddermi ned that there 
would be exceedances of the NAAQS for 24-hour PM 2.5, 3hour SO2, m d  24-hour SO2 from combined 
facility and FSRU emissions with the LNG mriers using 4.5 percent sulfur fuel. Based upon this 
mal ysi s, we a e  recommending that Broadwater develop a p1 m to I i mi t the sulfur content of the fuel to a 
2.7 percent annual rol I i ng average as well as a 3.2 percent maxi mum. This mi tigation should minimize 
the SO2 and W 2 . 5  i mpacts from the faci I ity. 

EPA Region 2, i n a letter dated August 9,2007 determi ned that the Project is not subject to PSD 
requirements based on a preli mi nary assessment of PSD non-qpl icabi l ity. Broadwater must still 
demonstrate that emissions do not exceed PSD q p l  i cabi l i ty threshol ds. Broadwater wi I I submit a p1 m to 
monitor m d  demonstrate compl i a c e  with its mnud PSD l i mi t as part of its Title V Operating Permit 
q p l  i cati on. Although the FSRU does not requi re revim under the PSD requi rements, Broadwater has 
submitted m application for m Air State Facility Permit in accordmce with NY SDEC regulations for 
preconstructi on qprovd under NAN Y ork' s NSR program. Broadwater wi I I submit an q p l  i cati on for a 
Title V Operating Permit within 1 yea dter commencement of commercial operation under 
6 NYCRR 201 6.3(a)(2). With implementation of the mitigation and o f f d s  determined by NYSDEC, 
m d  adherence to the q p l  i cab1 e permit requi rements, i mpacts to a r quality duri ng FSRU operati on would 
be i nsignifimt but long term, continuing for the I ife of the Project. 

Emissions would be produced by LNG carriers during trmsi t to and from the FSRU, m d  by 
support vessel activity during routine operation of the FSRU. Vessels used for routine operation of the 
FSRU include the LNG mriers, tugs, and supply vessels. Direct emissions of PM would be less thm 
the q p l  icabl e threshol d; therefore, PM 2.5 m i  ssions would be less than the q p l  i cable threshold. NO, 
emissions a e  expected to exceed the q p l  i cab1 e threshol d, and Broadwater may be requi red to devel op 
measures to offset these emissions based on consultation with NYSDEC. 

Section 176(c)(l) of the CAA requires Federd agenci es to assure that their actions conform to 
q p l  i d l e  State implementation plms (S Ps) for achieving m d  manta ning the NAAQS for criteria 



poll utmts. For there to be conformity, a Federal action must not contribute to n w  violations of stmdads 
for ambient air quality, increase the frequency or severity of existing violations, or delay timely 
atta nment of stmda-ds i n the area of concern (e.g., a State or a smd ler air qud i ty region). As the N m  
York SI P budget components that affect Broadwater are currently in development, Broadwater has 
initiated discussion with NYSDEC rega-di ng Generd Conformity and the Project's emissions that a-e 
subject to Generd Conformity. Project emission data have been submitted to NY SDEC and are being 
eval uated by NY SDEC for i ncorporati on i nto the S P emi ssi on budget for the rel evmt ozone SI Ps. 

The Generd Conformity And ysi s for the proposed Project i ndi cates that the Project would be 
constructed m d  would operate in conformmce with the NAN York SI P under the current I-hour ozone 
stmda-d, insofar as it qplies in the future. Broadwater mticipates that measures undertken in 
conformmce with the I-hour ozone S P will si mi la-ly conform under the &hour SI P, currently being 
revised by the NY SDEC. Upon the determinations concerni ng the SI P budgets, Broadwater wi I I conti nue 
to coordinate with FERC, NYSDEC, and USEPA to satisfy the qplicable Generd Conformity 
requirements. Appendix K contains a prel i mi nay Generd Conformity And ysi s. FERC wi I I evd uate the 
mqni tude m d  potenti d impact of the emissions m d  determi ne whether mi ti gati on is neeessay. 

Noise woul d be generated duri ng construction of the pi pel i ne, during i nstd I ati on of the Y M S, and 
duri ng i nstd I ati on m d  operati on of the FSRU . 9 nce construction would occur duri ng two consecutive 
wi nter seasons, when recreational boati ng is relatively low, the construction i mpacts to humm receptors 
would be minimized. Filedriving the four legs of the YMS would be the prima-y contributor to 
increasing noise levels. Because only one leg would be i nstd l ed at a ti me and each leg would t k e  
qproxi matel y 1 week to i nstd I, noise associated with this phase would last 3 to 4 weeks for no more thm 
12 hours per day (pi l edrivi ng would not be conducted at night). 

Several operationd components of the FSRU would generate noise, including generation 
equipment, pumps, compressors, m d  other rotating equipment. Much of the equipment on the FSRU 
would be located below deck, m d  end osures would be used on certain equipment to further reduce noise 
emi ssi ons. Operati onal noi se would not be audi bl e from shore, m d  noi se model i ng predi cted that, at the 
boundary of the safety and security zone (1,210 ya-ds [0.7 mi l el from the Y M S), the operati ond noise 
level would be less thm 53 dBA; that is less thm the noise level that would interfere with normd 
conversation. The noise assou ated with LNG m r i  ers under trmsi t would be compa-abl e to other I age 
ships m d  the Project would increase commeru d shipping vessels by qproxi mately 1 percent of the 
existing commeru d vessel traffic i n Long l d m d  Sound; therefore, the i ncremental contribution of LNG 
carriers to existing shi ppi ng noise would not be significant. Thus, there would not be my si gni f i m t  
noise i mpacts to humms duri ng construction or stmda-d operations. 

5.1 . I 0  Reliability and Safety 

The proposed f a3 l i ty would i ncorporate design m d  engi neeri ng components of an LNG i mport 
facility, m d  m offshore ma-ine facility, as well as features simila- to those of m LNG mrier. 
Consequently, FERC m d  Coast Gua-d staff jointly reviewed the proposed engineering design of the 
FSRU m d  the Y M S based on each qency' s respective expertise. As a result, a number of concerns 
identified by FERC and Coast Guard staff have resulted in recommended design chmges m d  
consi derati ons to improve the safety of the f a3 I i ty. FERC m d  Coast Gua-d staff also are recommending 
the use of a certifying entity for the design, p1 m revi AN, fabrication, i nstd I ati on, inspection, mai ntenmce, 
m d  oversight of the FSRU m d  Y M S i n accordance with the NVI C 0305 "Guidance for Oversight of 
Post-Licensing Activities Associated with Development of Deepwater Ports. " The Coast Gua-d, the 
selected certifying entity, and FERC would revim the fa3 I i ty during design, construction, and operati on 
for compl i ance with appl i cab1 e standards. Compl i ance or demonstrated equivalency with the stmda-ds of 
N FPA 59A, 49 CFR 193, Gas Ship Rules, m d  other stmda-ds would mi ti gate the risk of fai I ure of faci I i ty 



components and the associated LNG release a d  fire hazard. These measures, in addition to our 
recommendation that Broadwater manta n compl imce with classification society rules for the I ife of the 
proposed facility would ensure that the qpropriate level of reliability, operability, and safety would be 
sustained throughout the operationd I ife of the proposed faci I i ty. 

The Coast Gua-d Cq ta  n of the Port of Long l dand Sound prepa-ed a WSR that assesses the 
suitability of the Project Waterway to support LNG m r i  er traffic with respect to navigation safety m d  
ma-i ti me security. I n that document, the Coast Gua-d reported its prel i mi nary determi nation that, to make 
the waters of Rhode I dand Sound, Block Id  m d  Sound, m d  Long Id  m d  Sound (the Project Waterway or 
the involved waterways) suitable for LNG vessel traffic m d  the operation of the FSRU, additional 
measures would be neesay  to responsi bl y m m q e  the potenti d safety m d  security risks to navigation 
safety m d  ma-itime security associated with Broadwater's proposal. As described in the WSR 
(Appendix C), Coast Gua-d Sector Long I d and Sound currently does not have the resources required to 
implement the measures that have been identified as being neeessay to effectively mmqe  the potentid 
risk to navigation safety and ma-i ti me security associated with the proposed Project i n addition to current 
levels of mission activity. Obta ning the required resources would require either curta l i ng current 
activities within the Sector, reassigning resources from outside of the Sector, or for the Coast Gua-d to 
seek addi ti ond resources through the budgets process. The proposed Project would not be d l  owed to 
i ni ti ate operati on unless adequate Coast Guard resources were ava I abl e to mai nta n m axeptabl e l evel of 
safety and security fol I owi ng a revi AN of the current ma-i ti me security requirements. 

After completion of the EIS process, the Captain of the Port will issue a Letter of 
Recommendation to Broadwater. The Letter of Recommendation wi l l be based on the WSR m d  wi l l be 
the off ici d determi nation rega-di ng the sui tabi I i ty or unsui tabi I i ty of the Project Waterway to support the 
proposed LNG facility m d  associated LNG mrier traffic. If the Coast Gua-d determines the Project 
Waterway to be suitable, it may stipulate the specific operating procedures that Broadwater would be 
required to follow based on the additiond measures identified in the WSR that would be necessary to 
responsibly manqe the potentid risks to navigation safety m d  ma-itime security associated with the 
FSRU . 

The FSRU would be qproxi matel y 9 mi l es from the nea-est shorel i ne. I f the Coast Guard i ssues 
a Letter of Recommendation that finds the Project Waterway suitable for LNG mrier traffic with 
conditions, one of those conditions i denti f i ed i n the WSR would I i kel y be to establ i sh a ci rcul a-shqed 
safety m d  security zone a-ound the Y M S with a radius of 1,210 yards (0.7 mile) from the center of the 
Y M S. There would be no risk to onshore receptors from the thermd i mpact of a pool f i re or from m 
i gni tab1 e vqor cloud from the FSRU based on Proj ect-sped fi c model i ng. The fixed safety and security 
zone around the FSRU would mi ti gate security risks, and would reduce risks to recreati ond , commerci d , 
m d  fishing vessels. I n the unlikely event of a la-ge LNG spill without ignition, vessels in the Project 
vi ci ni ty could be exposed to, m d  could provide m ignition source for, the i gni tab1 e vqor cloud. 

In addition to the LNG inventory onboard the FSRU, other hza-dous materials would be 
received, stored, m d  used onboa-d - including aqueous ammonia These hazadous materi d s would be 
hmdl ed m d  stored in accordance with q p l  i cab1 e f ederd m d  state regulations to mi ni mi ze the potenti d 
for accidental rel ease. 

The FSRU would be moored in place by a Y M S that would be secured to the seabed. The Y M S 
would be designed to wi thstmd the forces of the high wave and wind conditions that would occur with 
storms of greater severity thm a 10(lyea- storm. Usi ng conversion factors to compa-e the Y M S design 
criteria to the cha-acteristics of the S f i  r-Sl mpson Hurrime M e ,  the YMS would be designed to 
wi thstmd a Category 5 hurricane, m d  our analysis of storm frequency m d  severity i ndi cated that there is 
I i ttl e I i kel i hood that a hurricane exceeding Category 3 would reach Long I d and Sound. 





Figures 3.01 through 3.08). Under each of the q p l  i cab1 e resource impact assessments in Section 3.0 we 
have included an malysis of the i mpacts to those resources based on a release of LNG. 

I n generd , my acci dentd or intentional release of LNG dong the transit route woul d I i kely have 
temporay but substmti d i mpacts i n the vi ci ni ty of the rel ease due to potenti d i mpacts of extreme heat 
mdor extreme cold. Because LNG is a cryogenic liquid, the greatest threat to aquatic life would be 
thermd stress. Any aquatic l if e (i ncl udi ng pl mkton, fish, bi rds, sea turtles, mai ne manmd s, and my 
federd l y l i sted species) that m e  i nto contact with the LNG would probably experience a sudden cold 
shock and, depending on what context that contact occurred, the exposure could be I ethd , especi d l y for 
non-moti le species. Wi Idl ife occupying the water's surface near the release and within the developing 
vqor could suffer asphyxiati on. 

The direct impacts of m LNG fire dong the LNG mrier trmsit route would be mostly I i mited to 
the open waters of Long l sland Sound since the nearest occupied land (Fl um I sland) dong the route 
would be farther thm the extent of the h z a d  zones associated with an LNG pool fire. Specifically the 
LNG mrier trmsit route would be located about 1.3 miles from Flum Island, 1.4 miles from Fishers 
l slmd, 1.8 miles from Rocky Point, and about 3.9 mi les from Great Gull I d a d .  For the FSRU, none of 
the hazad zones woul d reach a shorel i ne. 

During normd trmsi ts of m LNG m r i  er, H z a d  Zones 1 m d  2 would remain over open water. 
The maxi mum extent of Hazard Zone 3 would intersect the shorel ine at the following locations: the 
northern ti p of Block I sl and, Rhode I sl and; the southern ti p of Weekqaug Poi nt, Westerly, Rhode I sl and; 
the southern tip of Watch Hill, Rhode Island; d l  of Fishers Island, NAN York; all of Flum lslmd, NAN 
York; the northeastern most third of the North Fork of eastern Long l d a d ,  NAN York; a portion of 
Goshen Point straddling the City of Nevv London, Connecticut; and the town of Waterford, Connecticut. 

H z a d  Zone 3 represents mother l wel of i mprobabi l i ty because it would exist on1 y if a rel ease 
occurs and there is no ignition source encountered within my resulting vqor cloud within at least 
1.2 mi l es of the rel ease (the outsi de edge of H azard Zone 2). For H azard Zone 3 to dwel op, there must 
be no potentid ignition sources associated with the catastrophic incident causi ng the release m d  no 
ignition source associ ated with the LNG m r i  er, support tugs, escort ships, or any other marine vessels 
within 1.2 miles of the release. In this unlikely scenaio, the vqor cloud would extend into Hazard 
Zone 3 where it would either disperse based on the prwai I i ng conditions or encounter m ignition source. 
At the fi rst encounter with m ignition source, the vqor cloud would burn back to the source. 

Because of the extensive operati ond experience of LNG shipping, the structural LNG carrier 
design, m d  the navigati ond safety m d  security controls further described in Section 3.10 and the WSR 
(Appendix C), the I i kel i hood of a substmtial LNG release occurri ng would be remote. 

5.1 . I 2  Cumulative Impacts 

We consi dered a wi de vari ety of proj ects m d  activi ti es i n the general aea that, i n concert with the 
proposed Broadwater Project, could potenti d l y result i n cumulative i mpacts. Of these projects, we more 
closely eval uated 12 projects i n Long l sl m d  Sound, i ncl udi ng three natural gas pi pel i nes (two exi sti ng 
m d  one proposed), five exi sti ng subsea telecommunications or electric trmsmi ssi on cab1 es (one of which 
is currently proposed for rep1 acement), two offshore oi l transfer platforms, m d  two proposed offshore 
dredged materi d di sposd si tes. 

We determined that, while other constructed and proposed projects have the potential to 
contri bute cumulative i mpacts to water qud i ty, mari ne biol ogi cd resources, visual resources, a r qud i ty , 
m d  mai ne transportation, only the remaining impact of the Eastchester Expansion R pel i ne Project m d  



the proposed l dander East R pel i ne Project have the potential to contribute discernable cumulative 
impacts to the Project a-ea Therefore, we evd uated these two projects more closely. l ncomplete 
backf i l l i ng along the Eastchester route has resulted in the persi stence of a trench or depression dong 
portions of the pi pel i ne route. To minimize similar problems with the proposed Project, we have 
recommended that Broadwater coordinate wi th qpropriate federal and state resource agenu es to develop 
qpropri ate pl ms  to actively backf i I I the enti re trench immediately after pi pel i ne i nstd I ati on m d  conduct 
post-constructi on moni tori ng to assess the success of backf i I I i ng. 

Both the proposed Broadwater Project m d  the Id  mder East R pel i ne Project would be within the 
m e  generd offshore a-ea While the actual schedule for construction of the Id  mder East Project is not 
known, construction of the two projects would not overl q unless construction of l dander East occurred 
i n 2009 or 2010. Additionally, the type of project, construction methods, and i mpacts would be si mi lar 
for the two projects. Each of these projects woul d generally result in temporay and mi nor effects during 
construction, but each project would be designed to avoid or mi ni mize i mpacts to water qual i ty, ma-i ne 
resources, m d  mari ne trmsportati on. 

We believe that impacts associated with the proposed Broadwater Project would be relatively 
mi nor, m d  we have i ncl uded recommendations in this El S to further reduce the envi ronmentd i mpacts 
assou ated with the Broadwater Project. Consequently, on1 y a smd I cumulative effect is mti ci pated when 
the impacts of the proposed Project are added to past, present, or reasonably foreseeable future Projects in 
the area. 

5.1 .I 3 Alternatives 

A I ternati ve and yses were completed as pat of the Coast Guard revi AN of safety m d  security m d  
as a part of FERC' s envi ronmental revim. 

Coast Guard 

The proposed action before the Coast Gua-d, which is dso its preferred d ternative, is to issue 
Broadwater a Letter of Recommendation finding the waterway sui table for LNG ma-i ne traffic with 
conditions. AI ternatives consi dered by the Coast Guard consisted of the fol I owi ng: 

I ssui ng a Letter of Recommendation f i ndi ng that the Project Waterway is suitable without the 
i mpl ementati on of addi ti ond measures; 

l ssui ng a Letter of Recommendation finding that the Project Waterway is unsuitable 
(NeActi on Alternative); m d  

l ssui ng a Letter of Recommendation f i ndi ng that to md<e the Project Waterway sui tab1 e, 
addi tiond measures a-e neesay  to responsibly manage risks to navigation safety or 
ma-i ti me security assou ated with LNG ma-i ne traffi c. 

I ssui ng a Letter of Recommendation f i ndi ng the Project Waterway to be sui tab1 e for LNG m r i  er 
traffic in response to Broadwater's Letter of I ntent associated with the proposed FSRU would d low the 
FSRU to receive LNG by m r i  ers. This would d low the Project to operate if Broadwater receives FERC 
authorization m d  certification as well as the other permits m d  qprovals required for construction m d  
operation of the Project. This would result in m&i ng the energy needs of the ta-get ma-ket for the 
Project. A determi nation that the Project Waterway is suitable could be rendered with or without 
additiond measures. As a pat of the assessment reported in the WSR, the Coast Guard made the 
prel i mi nay determi nation that additi ond measures would be neesay  to make the Project Waterway 
suitable for LNG m r i  er traffic. The Coast Gua-d consi ders those measures necessary to responsibly 



m m q e  the safety m d  security risks associated with the proposed FSRU m d  LNG ariers. Therefore, 
the alternative of i ssui ng a Letter of Recommendation fi ndi ng the Project Waterway sui tab1 e for LNG 
ma-i ne traffic without addi ti ond measures is not consi dered reasonable m d  was not addressed further. 

If the Coast Guard issues a Letter of Recommendation that f i nds the Project Waterway unsui tab1 e 
for LNG ma-i ne traffic, the involved waterways would continue to be used as they are currently m d  the 
envi ronmental i mpacts assou ated with issuance of a Letter of Recommendation with specific conditions 
would be avoided. With that d ternative, the purpose m d  need of the Project would not be met, the 
region's increasing energy demands would not be met, m d  the potential impacts associated with the 
Project woul d not occur (as descri bed bel ow). 

FERC 

We determined that, with the NeActi on m d  Postponed-Acti on AI ternatives, the projected energy 
needs for the Nevv Y ork City, Long l d md, and Connecticut ma-kets would not be met m d  that none of 
the existing or proposed pi pel i ne systems or LNG termi nd s could meet the energy needs for the target 
ma-kets without substmtial system upgrades that would result in greater environmental impacts thm 
those of the proposed Project. I n addition, these d ternatives would generd l y not provide a diversification 
of naturd gas sources or Broadwater's stated objective of providing an imported source. Further, the 
d ternati ves do not provide storqe for naturd gas. 

Proposed renevvabl e energy projects i n N w  Y ork State and Connecticut were evd uated i ncl udi ng 
proposed wi nd m d  tidal energy projects. Exi sti ng renevvabl e energy projects were d so eval uated such as 
Connecticut's I mdfi l l gas generati on m d  fuel cell programs. I n addition, federd , state, and l ocd 
i ni ti ati ves promoti ng renwabl e energy l i kel y wi l l contri bute to m i ncrease i n the avail abi l i ty m d  cost 
effectiveness of these technologies in the coming yeas. However, several N w  York and Connecticut 
state studies predi ct that renwabl e energy sources woul d off set on1 y a smd I part of the projected energy 
demmd for the region for the f oreseeabl e future. As a result, use of renwabl e energy sources woul d not 
off set the need for the proposed Project. 

I n consi deri ng potential LNG termi nd -type d ternati ves m d  locations, we concl uded that m 
FSRU sited in the central porti on of Long l d m d  Sound would be the least envi ronmentd l y d m q i  ng 
dternative that would still meet the Project objectives. Each of the dternative types of termi nds 
consi dered i n our evd uati on would result in greater envi ronmentd i mpacts thm the i mpacts associated 
with the proposed FSRU design. I 

We evaluated the proposed Safe Harbor Energy Project as m dternative. That project, if 
qproved and constructed, would be located in the Atlmtic O m  about 13 miles south of Long Beach, 
Long I dand. Construction and operation of the proposed Safe Harbor Energy Project would result in 
nearly twice the &loor impacts as the proposed Broadwater Project. Further, the project, as currently 
proposed, would not be capable of di rectl y suppl yi ng compa-abl e vol umes of naturd gas to N w  Y ork 
City or Connecticut. 

We also evd uated the d ternati ve of energy derived from renevvabl e resources combi ned with 
natural gas derived from my of the proposed LNG terminals in the Northeast. The expected impacts 
would be greater than those of the proposed Project due to the i nf rastructure i mprovements required to 
(1) trmsport naturd gas to the interstate pi pel i ne systems in Connecticut m d  from there across Long 
I d m d  Sound to N w  Y ork City m d  Long I d and, or (2) transport naturd gas to the T r m m  pi pel i ne m d  
from there to the Long I dmd m d  Nevv York City ma-kets. 



An onshore LNG faci l i ty would be closer to populated a-eas m d  would requi re dredgi ng m d  
construction of berthing mdor pi pel i ne support fa3 I i ti es i n sensi tive neashore waters. Construction m d  
operation of a GBS termi nd would result in much greater seabottom impacts than m FSRU m d  would 
requi re that the fa3 l i ty be closer to shore i n Long I d a d  Sound thm the proposed Project. An SRV LNG 
terminal d so would result in greater seabottom i mpacts thm those of the proposed Project, m d  would not 
provide the LNG storqe bendi ts of m FSRU. Further, only two a-eas within Long l d m d  Sound have 
water of suffi ci ent depth to d low operati on of m SRV; m SRV constructed at either of these locations 
would result in greater impacts to ma-i ne trmsportation, recreationd boating m d  fishing, benthic 
resources, and visual resources. Recent SRV-type projects have added storqe capabilities by 
permmentl y mooring m LNG mrier at one of the trmsfer buoys. Essentid l y, this configuration is 
similar to m FSRU m d  would be expected to exhibit the suite of impacts associated with both the SRV 
m d  FSRU conf i gurati ons. 

We determi ned that an FSRU sited in the centrd portion of Long I d m d  Sound would maxi mi ze 
the distance of the LNG termi nd from the shoreline m d  minimize the associated visud impacts m d  
potential confl i cts with mari ne commerci d traffic. It also would avoid potential i mpacts to shel I fi sh beds 
m d  other neashore mari ne communities. 

The sendout pi pel i ne route for the proposed Project was selected based on the desi re to bdance 
the need to minimize impacts to the environment with the engineering constrants on potentid 
i nterconnecti on locations with the I GTS pi pel i ne. Construction of the proposed i nterconnecti on to the 
I GTS pi pel i ne would al low del ivery of naturd gas to the target ma-kets without the need for addi ti ond 
upgrades to the I GTS system and the associated envi ronmentd impacts that would be i n addition to those 
of the proposed Project. The pi pel i ne route identified for this Project would I i mi t the length of pi pel i ne 
(and associated ma-i ne bottom i mpacts), ma nta n the desi red averqe throughput of 1 bcfd, m d  ma ntai n 
the Smile off& between the FSRU m d  the closest shoreli ne. While shortening the pi pel ine length 
would reduce construction i mpacts for a yea or two, it would result i n the proposed Project bei ng I ocated 
closer to heavy ferry traffic, ma-i ne trmsportati on routes, and coastd features throughout the life of the 
Project. 

Our evd uati on of d ternative construction methods for the proposed pi pel i ne indicated that use of 
mi d-l i ne buoys on d I anchor I i nes of the lay ba-ge or use of a dynmi cd l y positioned lay ba-ge would 
reduce &I oor i mpacts by about 88 percent from what would occur usi ng the conventi ond l y mchored 
lay ba-ge proposed by Broadwater. Consequently, we recommended that Broadwater either use mi d-l i ne 
buoys on d l mchor l i nes of the lay barge or use a dynamically p s i  ti oned lay barge. None of the 
d ternatives considered for pipe loweri ng would result i n fwer  envi ronmentd i mpacts than those of the 
Project as proposed. 

The proposed Broadwater Project includes a vaporization system that would convert LNG into 
natural gas. I n its ini t id design, Broadwater considered the use of m SCV system, which would have 
been less costly to construct m d  operate thm the proposed system. After evd uati ng the a r emissions 
from the SCV system m d  consultation with NYSDEC, Broadwater decided to switch to the currently 
proposed STV system to reduce a r emissions. An alternative vaporization system that uses fl ow-through 
seawater could be incorporated during wa-mer months, m d  the proposed closed-l oop system could be 
used during cooler months when the water temperature of the Sound is too low to provide suffi ci ent 
wa-mi ng for the LNG. AI though this qproach would be less expensive to operate, Broadwater rejected it 
to avoid the substanti d i ncrease i n entra nment m d  i mpi ngement of ma-i ne orgmi sms that would occur 
with a flow-through method. In summq, the proposed vaporization method would result in fmer 
environmental impacts thm the d ternative methods. 









13. Prior to installation activities in Long Island Sound, Broadwater shd l file with the Secretay for 
revim and written qproval by the Di rector of OEP, revi sed construction pl ms  that i ncl ude the use of 
properly configured m d  ma nta ned mi d-l i ne buoys on the anchor cab1 es of d I construction vessels 
that would use mchors during pi pel i ne i nstd lation. The pl ms  shall include either the use of mid-l i ne 
buoys on all anchor cables, including the lay bage or d ternatively the use of a dynmicd ly 
positioned lay bage. (Section 3.1.2.2) 

14. If Broadwater determines that subsea plowing m n o t  be used across Stratford Shoal, Broadwater 
shd I file a contingency plan with the Secretary, for review m d  written qproval by the Director of 
OEP, that outlines the specific alternative method, potentid impacts, and mitigation measures that 
would be developed i n coordination with federd m d  state qenci es to avoid m d  mi ni mi ze potenti al 
impacts associated with pi pel i ne instal lation prior to implementation of an alternative installation 
method across Stratford Shoal. (Section 3.1.2.2) 

15. If a dredgi ng conti ngency i nstd l ati on method across Stratford Shod is proposed, Broadwater shall 
coordinate with EPA m d  COE prior to implementation to determine a sui tab1 e di sposd site for 
dredge spoi I if one is warmted. (Section 3.1.2.2) 

16. Prior to installation activities in Long Island Sound, Broadwater shd I fi I e plans wi th the Secretay, 
for revi AN and written approvd by the Di rector of OEP, descri bi ng methods to mechmi cd l y backf i I I 
the trench with the excavated spoil materi d in a manner that successfully results in the excavated 
material being returned to the trench following instdlation. The plm shdl be developed in 
coordination with COE, EPA, m d  NM FS to identify the conditions under which backfi I I i ng would be 
required, the qpropri ate methods for backfi I I i ng, and deta led post-constructi on moni tori ng criteria to 
assess success including use of a multi-beam echosounder system or compaable technology. 
(Section 3.1.2.2) 

17. Prior to installation activities in Long Island Sound, Broadwater shdl develop m d  file with the 
Secretary, for revim m d  written qprovd by the Director of OEP, a backfilling p1 m for the 2-mi l e 
long pi pel i ne section closest to the FSRU (M P 0.0 to M P 2.0). The p1 m shall include the use of 
native sedi ment from the spoi I pi l es, as qpropri ate, to overl ay the backf i I I to mi ni mi ze the amount of 
sedi ment conversion that woul d occur. (Section 3.1.2.2) 

18. Prior to installation activities in Long Island Sound, Broadwater shd I file with the Secretary, for 
revim m d  written qprovd by the Director of OEP, an offshorespecific SFCC Plan that includes the 
estimated volumes associated with a worst-case spill scenaio; m qpropriate evd uation of the 
associ ated potenti d i mpacts to water resources and mai ne I if e; and qpropri ate mi ti gati on measures 
to minimizethe likelihood of aspill, aswell as measuresto contain and c l m  up aspill if it wereto 
occur duri ng construction or operati on. (Section 3.2.2.1) 

19. Broadwater shd l use a si l i con-based mti-foul i ng paint on the hull of the proposed FSRU and my 
other structures requi ri ng mti-foul i ng pa nt. Prior to installation activities in Long Island Sound, 
Broadwater shall file with the Secretay, a material safety and data sheet of the si l i con-based mti- 
foul i ng pa nt to be used. (Section 3.2.3.1) 

20. Prior to installation activities in Long Island Sound, Broadwater shall coordinate with NMFS to 
identify qpropriate mitigation measures as they relate to Level A harassment m d  Level B 
haassment thresholds for construction (especi d l y pi l edrivi ng) and operational noise. Broadwater 
shd l file with the Secretay, for revim m d  written qproval by the Director of OEP, a written 
description of the qency-approved noise thresh01 ds, i ncl udi ng my appropriate mi ti gati on to avoid 
m d  minimize potential impacts during construction m d  operation. (Section 3.3.2.2) 

21. Prior to final design, Broadwater shall coordinate with FWS m d  NM FS to develop a deta led 
I ighti ng plan that wi I I be protective of avi m species, fish specl es, m d  mai ne mammd s, m d  fi I e the 
p1 m with the Secretay, for revi AN m d  written qprovd by the Di rector of OEP. (Section 3.3.5.2) 



22. Broadwater shd I continue consultations with NM FS to develop a find .set of whale strike avoidace 
measures specific to the Broadwater Project. The final version of the plm shdl be filed with the 
Secretary for review m d  written approval by the Director of OEP prior to operation. 
(Section 3.4.1.1) 

23. Broadwater shd l conduct pi ledrivi ng operations between the December 1 through Mach 31 period 
to avoid i mpacts to sea turtles. (Section 3.4.1.2) 

24. Prior to installation activities in Long Island Sound, Broadwater shall coordinate with NYSDEC 
to identify my  measures appropriate to avoid and mi ni mize potential i mpacts to statel i sted species. 
(Section 3.4.2) 

25. Broadwater shall not begin installation activities in Long ldmd Sound until the Commission 
completes my  necessary consultations with NM FS, m d  FWS if neesay ,  m d  Broadwater receives 
written notification from the Director of OEP that construction mdlor i mpl ementati on of conservation 
measures may begin. (Section 3.4.3) 

26. Prior to installation activities in Long Island Sound, Broadwater shd l develop, in consul tation 
with AT&T m d  the Cross Sound Cable Company, si tespeci fi c construction pl ms  that would avoid 
impacts to the utilities; m d  file the plms with the Secretq, for review m d  written qproval by the 
Di rector of OEP. (Section 3.5.2.2) 

27. Prior to installation activities in Long Island Sound, Broadwater shdl file the find FSRU m d  
YM S color scheme with the Secretq, for revim m d  written qproval by the Director of OEP. 
(Section 3.5.6.4) 

28. Prior to installation activities in Long Island Sound, Broadwater shall file the NYSDOS 
determi nation of the Project' s consi stency with the New Y ork CM P, under the appl i cab1 e provi si ons 
of the CZM A. (Section 3.5.7.1) 

29. Prior to operation, Broadwater shall fi Ie wi th the Secretq documentation of completion of the final 
compensation agreements between Broadwater m d  the commercial fishermen related to fishing 
grounds wi thi n the fixed safety m d  security zone. (Section 3.6.8.1) 

30. Prior to operation, Broadwater shdl file with the Secretay documentation describing the 
mechmi sm for fishermen to f i I e damaged gear cl a ms m d  recei ve compensation. (Section 3.6.8.1) 

31. Prior to towing the FSRU and mooring tower into U.S. territorial waters, Broadwater shdl file 
with the Secretary written documentation that it has coordinated the ti mi ng of delivery with the Coast 
Guad and each of the ferry companies that could be affected by the towing activities. 
(Section 3.7.1.4) 

32. Broadwater shall defer implementation of my  treatment pl mdmeasures (i ncl udi ng achaeol ogicd 
data recovery), construction of faci l i ti es, and use of all stagi ng, storage, or temporay work areas m d  
new or tebe i  mproved access roads until: 

a Broadwater files with the Secretary cul tural resources survey m d  evd uation reports, my  
neesay  treatment plans, m d  the N m  Y ork State Historic Preservation Officer' s comments 
on the reports and pl ms; and 

b. the Director of OEP revi ews m d  qproves all cul tural resources survey reports m d  plans, m d  
notifies Broadwater i n wri ti ng that treatment pl mdmi ti gati on measures may be i mpl emented 
or that construction may proceed. 

All materid filed with the Commission containing location, chaacter, m d  ownership 
information about culturd resources must have the cover m d  my rel evmt pages therein 
clearly l &el ed i n bold l etteri ng: "CONTAINS PRIVILEGED INFORMATION-DO NOT 
RELEASE." (Section 3.8.5) 





40. Complde plan drawings m d  a list of the fixed m d  wheeled dry-chemical, fireextinguishing, and 
other hazard control equipment shall be filed prior to  keel laying o r  any other Project-related 
construction activity. The list shdl include the equipment tag number, type, size, equipment 
covered, m d  automatic m d  manual remote si gnd s i ni ti ati ng di schage of the units. Fl an drawings 
shd I cl eal y show the pl mned I ocati on of al l fixed m d  wheeled exti ngui shers. (Section 3.10.2.2) 

41. Faci l i ty pl ms  showing the proposed location of, and aea covered by, each monitor, hydrmt, del uge 
system, hose, and sprinkler, as well as P& I Ds, of the fire water system shd I be filed prior to  keel 
laying o r  any other Project-related construction activity. (Section 3.10.2.2) 

42. A compl d e  equi pment l ist of the process m d  uti l i ty equi pment, with process data sheets and design 
speci fi cations shd I be fi l ed prior to  keel laying o r  any other Project-related construction activity. 
(Section 3.10.2.2) 

43. M mufacturer' s data submitted i n response to process equi pment design specifications shall be f i led 
prior t o  keel laying o r  any other Project-related construction activity. (Section 3.10.2.2) 

44. A copy of the hazad design revim m d  I i st of recommendations that a e  to be incorporated into the 
find fa3 l i ty design shd l be filed prior t o  keel laying o r  any other Project-related construction 
activity. (Section 3.10.2.2) 

45. Broadwater shd l develop m Emergency Response Flm m d  coordinate procedures with the Coast 
Guad; state, county, and l ocd emergency pl mni ng groups; fire departments; state m d  local I ~ V V  

enforcement; m d  appropriate federal qencies. This plm shdl include at a minimum: 
(Section 3.10.6) 

desi gnated contacts with state and l ocd emergency response qenci es; 
s d  abl e procedures for the prompt noti f i cati on of qpropri ate l ocd off i ci al s and emergency 
response qenci es based on the level m d  severity of potenti d i nu dents; 
procedures for noti fyi ng residents m d  recreati ond users wi thi n aeas of potenti d hzad ;  
evacuation routes/mdhods for residents m d  other pub1 ic use areas that are within any 
trmsi ent h z a d  aeas along the route of the LNG m r i  er trmsi t; 
procedures for evacuati on m d  rescue of persons on board the FSRU m d  LNG carriers; 
I ocati ons of permment si rens m d  other waning devi ces; 
m "emergency coordinator" on each LNG carrier to activate sirens m d  other waning 
devi ces; 
provi si ons to address the recommendations conta ned in Section 6.2 of the WSR; 
procedures for off-loading LNG from the FSRU to LNG carrier in the event that the FSRU 
must be removed from the mooring; m d  
procedures for pumping down the LNG onboad the FSRU in prepaation for severe weather 
events such as a hurri m e .  

The Emergency Response Plan shd I be filed with the Secrdq,  for revim and written qproval 
by the Director of OEP, prior to  keel laying o r  any other Project-related construction 
activity. Broadwater shd I notify FERC staff of al l pl mni ng meeti ngs i n advmce m d  shd I report 
progress on the development of its Emergency Response Fl m at 3month intervals. 

46. The Emergency Response Fl m shd l include a Cost-Shai ng Fl an identifying the mechmi sms for 
f undi ng d l Proj ect-speci f i c securi tylemergency mmqement costs that woul d be i mposed on state 
m d  local agencies. In addition to the funding of direct transit-related securitylemergency 
mmqement costs, this comprehensive p1 m shd l i ncl ude funding mechmi sms for the c q i  td costs 
assou ated with my neesay  securi tylemergency manqement equi pment m d  personnel base. The 
Cost-Shaing Flm shall befiled with theSecretq, for review and written qprovd by the Director of 
OEP, prior to  keel  laying o r  any other Project-related construction activity. (Section 3.10.6) 



47. The final design of the fixed and wheeled dry-chemicd, fireextinguishing, m d  hazard control 
equipment shd I identify mmufacturer and model. (Section 3.10.2.2) 

48. The final design shall specify that the LNG unl oadi ng arm isolation vdves SDV-101/3/5 be equi pped 
with bypass valves sized for dra ni ng the unloading a-ms into the unloading I i ne. (Section 3.10.2.2) 

49. The final design shd I include thermd relief vdves for the unloading a-ms m d  pi ping ups t rm of the 
i sol ati on valves. (Section 3.10.2.2) 

50. The final design shd I include boi I-off gas flow and temperature measurement from the LNG storqe 
tmks. (Section 3.10.2.2) 

51. The final design shal l include m LNG flow control element ups t rm of the vqorizer LNG flow 
control vdve, dedicated to vaporizer flow control. (Section 3.10.2.2) 

52. The final design shall include detai Is of the control system m d  interlocks that would prevent the 
LNG flow to the vqorizer from exceeding the heating capacity of the flowing heating medi um m d  
prevent the LNG flow control vd ve from openi ng without qpropri ate heati ng medi um flow and 
temperature conditions k ng verified. (Section 3.10.2.2) 

53. The final design shd I specify that pi ping specification chmge shall occur downstrm of the system 
isolation vd ve. (Section 3.10.2.2) 

54. The final design shall specify that, for LNG and naturd gas service, brmch pi ping m d  pi ping nipples 
I ess thm 50 mi I I i meters (2 i nches) are to be no I ess thm Schedule 160. (Section 3.10.2.2) 

55. The final design shd l specify that spiral-wound gaskets for LNG and naturd gas service are to be 
equi pped with i nner m d  outer stainless steel rda  ni ng ri ngs. (Section 3.10.2.2) 

56. The final design shdl include a fire protection evaluation caried out in accordmce with the 
requirements of NFPA 59A, Chqter 9.1.2. (Section 3.10.2.2) 

57. The final design shd I i ncl ude deta Is of the shutdown logic, i ncl udi ng causemd-effect matrices for 
d a-ms and shutdowns. (Section 3.10.2.2) 

58. The final design shd l include emergency shutdown of equipment m d  systems activated by hazard 
detecti on devi ces for f l ammabl e gas, f i re, m d  cryogenic spi I I s, when q p l  i cab1 e. (Section 3.10.2.2) 

59. The final design shall include detai Is of the a r g q s  to be installed downstream of all sed s or 
isolations installed at the interface between a fl anmabl e fluid system and m electrical conduit or 
wi ri ng system. Each a r gap shd I vent to a safe I ocati on and be equipped with a leak detection device 
that shd l continuously monitor for the presence of a flanmable fluid, shd l d a m  the hza-dous 
condition, m d  shal l shut down the appropriate systems. (Section 3.10.2.2) 

60. The final design shd l include a hazard and operability revi AN of the compl eted design. A copy of 
the revi AN m d  a I i st of the recommendations shd I be fi led. (Section 3.10.2.2) 

61. The final design shd I provide uptedate P& I Ds, i ncl udi ng a descri pti on of the i nstrumentati on and 
control phi l osophy, type of i nstrumentati on (pneumatic, electronic), use of computer techno1 ogy, m d  
control room display m d  operati on. Drawings and all information shd l be clea-l y legible on 11- by 
17-i nch pqer, m d  the pi pi ng legend m d  symbology shall be i n accordance with accepted practice. 
AI l drawings shal l be fi led i n black and white. The fol I owi ng i nformati on shall be i ncl uded on the 
P& I Ds: (Section 3.10.2.2) 

a equi pment tag number, nane, size, duty, cam ty, m d  design conditions; 
b. pi pi ng with I i ne number, pi pi ng class specification, size, and i nsul ati on; 
c. LNG tank pi pe penetration size or nozzle schedule; 
d. pipingspecificationbred<sandinsulationlimits; 
e. vent, dra n, cool down, and recycle pi pi ng; 



f . i sol ati on f l ages, bl i nds, a d  i nsul ati ng flanges; 
g. vdve type, in accordmce wi th the pi ping legend symbol ; 
h. numbering of d l  control vdves; 
i. dIvalveoperatortypesmdvalvefaiI position; 
j . i nstrumentati on numbered; 
k. control loops, i ncl udi ng softwae connections; 
I. d arm m d  shutdown set points; 
m. shutdown interlocks; 
n. numbering of rel ief vdves, with set point; 
o. reliefvalveinletmdoutletpipingsize; 
p. carsededvalvesmdblinds; 
q. equi pment i nsul ati on; 
r. drawi ng revision number and date; 
s. numbering of al l manud vd ves i ncl udi ng check, vent, drai n, and m sealed valves; m d  
t. d arm m d  shutdown set points. 

62. The final design shd I specify that d I hazad detecti on equipment i ncl ude redundmcy , fault detecti on, 
m d  faul t al a m  monitoring. (Section 3.10.2.2) 

63. The final design of the FSRU , subject to verification by the Coast Guard, shd l i ncl ude provisions 
for: (Section 3.10.2.2) 

a qpropriate navigation equipment to assess the potentid of a vessel all iding with the FSRU, 
as wel l as to monitor the FSRU' s position and movement aound the moori ng tower; 

b. qpropri ate I i ghts, sound signals, m d  communications equi pment; 
c. a qudified navigation watch, as specified in the WSR, that would consist of three Vessel 

Traffic Supervisors; and 
d. a preri gged emergency towi ng bridle. 

64. The final design of the FSRU shd I meet or exceed d l appl i cable design m d  construction stmdads 
for LNG m r i  ers tradi ng i n the U .S. (Section 3.10.2.2) 

65. The final design of the FSRU shd I i ncl ude m adequate number of side shel l bi tts as well as at I east 
two sets of emergency towi ng equi pment. (Section 3.10.2.2) 

66. The final design shall provide deta led engineering specifications for the qpropriate cryogenic 
material for the spi I I control system, the dope and sizing of the diversion chmnel s, and the measures 
that would be used to avoid LNG splashing against the FSRU or LNG carrier hull side. 
(Section 3.10.3.1) 

67. All vdves, including dran, vent, main, and m sealed vdves, shdl be tagged in the field during 
construction and prior to commissioning. (Section 3.10.2.2) 

68. The design detai Is and procedures to record and to prevent the tmk fill rate from exceeding the 
maximum fill rate specified by the tmk designer shdl be filed prior to commissioning. 
(Section 3.10.2.2) 

69. Compl ete plan drawi ngs m d  a I i st of the proposed had- hel d f i re exti ngui shers shd I be f i l ed prior to 
commissioning. The I i st shall i ncl ude the equi pment number, type, size, number, m d  location. Fl m 
drawings shall include the type, size, and number of all hand-held fire extinguishers. 
(Section 3.10.2.2) 

70. Operati on m d  ma ntenmce procedures and manuals, as wel l as safety procedure manuals, shd l be 
filed prior to commissioning. (Section 3.10.2.2) 



71. FERC staff shd I be notif ied of my proposed revisions to the security plan m d  physicd security of the 
faci I i ty prior to commencement of service. (Section 3.10.2.2) 

72. Progress on the construction of the FSRU shdl be reported in monthly reports filed with the 
Secretary. Detai I s shall i ncl ude a summq of activities, projected schedule for completion, problems 
encountered, m d  remedid actions taken. Problems of signifimt mqni tude shd l be reported to 
FERC within 24 hours. (Section 3.10.2.2) 

The following seven measures shall apply throughout the life of the facility: 

73. The faci l i ty shd I be subject to regul a FERC staff techni cd revi ANS and site i nspecti ons on at least m 
mnud basis, or more frequently as ci rcumstmces i ndi cate. Prior to each FERC staff technical revi AN 

m d  site inspection, Broadwater shd I respond to a specl f i c data request, i ncl udi ng information rel ati ng 
to possible design m d  operating conditions that may have been imposed by other qencies or 
orgmizations. U ptedate deta led P& I Ds reflecti ng faci l i ty modifications and provision of other 
pertinent information not included in the semi-mnud reports described below, including facility 
events that have taken place since the previously submitted mnual report, shdl be submitted. 
(Section 3.10.2.2) 

74. The FSRU m d  Y M S shd I be subject to regula structural surveys for the life of the facility. These 
surveys shall include paticipation of Coast Guad mai ne inspectors, m d  shd l be conducted in 
accordmcewith a plan to bedeveloped by thecertifying entity m d  approved by the Director of OEP. 
Survey i ntervd s shall not be less thm those specif ied i n the A PI RP2A standad and appl i cab1 e 
cl assi f i cati on rules. (Section 3.10.2.2) 

75. Semi-mnud operati ond reports shd I be filed with the Secretary to identify chmges in facility design 
m d  operati ng conditions; abnormd operati ng experiences; activities (i ncl udi ng shi p arri vd s, qumti ty 
m d  composition of i mported LNG, vqori zati on qumti ti es, boi l -off/f l ash gas); m d  p la t  
modifications, i ncl udi ng future pl ms  m d  progress thereof. A bnormd i ti es shd l i ncl ude, but not be 
l i mi ted to, unl oadi nglshi ppi ng problems, potential hazardous conditions from offsi te vessels, storage 
tmk stratification or roll over, geyseri ng, storage tmk pressure excursions, cold spots on the storage 
tmks, storqe tmk vibrations md/or vibrations in associated cryogenic piping, storqe tmk 
&tl ement, si gni f i m t  equi pment or i nstrumentati on md f uncti ons or fa  l ures, non-schedul ed 
ma ntenmce or repa r (and reasons therefore), relative movement of storqe tank i nner vessels, vapor 
or I i qui d rel eases, f i res i nvolvi ng naturd gas and/or from other sources, negative pressure (vacuum) 
within a storage tank, and higher than predicted boi I-off rates. Adverse weather conditions and the 
effect on the fa3 l i ty also shd l be reported. Reports shd l be submitted within 45 days after each 
period ending June 30 m d  December 31. I n addition to the above i tems, a section entitled 
"Significant Plant Modifications Proposed for the Next 12 Months (dates)" shdl be included in the 
semi-annud operational reports. Such information would provide FERC staff with ea-l y notice of 
mtici pated future constructionlmaintenmce projects at the LNG facility. (Section 3.10.2.2) 

76. I n the event that the temperature of any region of my seconday containment becomes less thm the 
mini mum specified operating temperature for the material, the Commission shall be notified within 
24 hours, and procedures for corrective action shd I be specified. (Section 3.10.2.2) 

77. Slgnifimt non-scheduled events, including safety-related i nu dents (such as., LNG or naturd gas 
releases, fires, explosi ons, mechmi cd f a  l ures, unusud over pressurization, m d  md or injuries) m d  
security-related incidents (such as, attempts to enter the site m d  suspicious activities) shall be 
reported to FERC staff. I n the event that an abnormality is of significant mqni tude to threaten pub1 i c 
or employee safety, case si gni f i m t  property damqe, or i nterrupt service, notification shal l be made 
immediately, without unduly interfering with my neesay  or qpropri ate emergency repa r, al am, 
or other emergency procedure. I n d I instances, notification shall be made to the Commission staff 





80. Prior to keel laying or any other Project-related construction activity, a fAIure modes a d  dfect 
mal ysi s shall be conducted by a third paty to verify that there is not a single point of failure in the 
desi gn of the Y M S. (Section 3.10.2.3) 

81. The final design of the Y M S shall meet or exceed the design m d  construction requirements i n the 
American Petroleum l nsti tute RP2A stmda-d for high consequence designs for offshore structures 
that are accepted by M M S upon completion of their rw i  AN based on Hurri m e s  Katri na and Rita. 
(Section 3.10.2.3) 

82. The final design of the Y M S m d  FSRU shall be capable of wi thstmdi ng a Category 5 hurri m e .  
(Section 3.10.2.3) 

83. The final design of the FSRU m d  Y M S shd I include measures to prevent the FSRU from being set 
adrift fol I owi ng a potenti d failure of the mooring, rega-dl ess of the case of the fA I ure. Proposed 
measures shd l take into account, mong other things, adverse wind m d  sea conditions, potenti d 
i mpacts of mi shqs onboa-d the FSRU (such as f i re m d  col I i si on dmqe) ,  ti me of day, proxi mi ty to 
shoal waters, m d  other vessel traffic i n the vi u ni ty. A I ayered qproach for mi ti gati on measures shd I 
be used. (Section 3.10.2.3) 

84. The final design shd I specify, for different weather conditions, how long the mooring tower would 
be abl e to accommodate the mti u pated rage of forces assou ated with the attached FSRU m d  a 
berthed LNG mrier, fol I owi ng m d I i si on with the mooring tower. (Section 3.10.2.3) 

85. The final design of the yoke mooring tower shall verify that the results of the detailed geotechni cd 
studies a-e consi stent with the prel i mi nay results upon which the load m d  survi vabi I i ty md ysi s was 
based. (Section 3.10.2.3) 

In addition, we recommend that the following measures shall apply throughout the life of the 
facility: 

86. Throughout the life of the facility, Broadwater shdl ensure that the FSRU and my LNG vessel 
trmsi ti ng to m d  from the FSRU comply with all requirements set forth by the Coast Guard Captain 
of the Port which includes d I risk mi ti gati on measures as set forth in the WSR. (Section 3.10.4.5) 


