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FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON, D.C. 20~.26 

OFFICE OF ENERGY PROJECTS 

U.S. ARMY CORPS OF ENGINEERS 
PHILADELPHIA DISTRICT 
PHILADELPHIA, PA 19107 

In Reply Refer To: 
OEP/DG2E/Gas Branch 1 
Crown Landing, L.L.C. 
Texas Eastern Transmission, L.P. 
FERC Docket Nos. 
CP04~I 1-000 
CP04-416-000 

(COE Application Nos. 
CENAP-OP-R-200500145 
CENAP-OP-R-200500146) 

TO THE PARTY ADDRESSED: 

The staff of the Federal Energy Regulatory Commission (FERC or Commission) 
in cooperation with the U.S. Array Corps of Engineers (COE), U.S. Coast Guard, U.S. 
Fish and Wildlife Service, U.S. Environmental Protection Agency, and the National 
Oceanic and Atmospheric Administration Fisheries has prepared a draft Environmental 
Impact Statement (EIS) for a liquefied natural gas (LNG) import terminal (referred to as 
the Crown Landing LNG Project) proposed by Crown Landing, L.L.C. (Crown Landing), 
a BP Energy Company (BP) affiliate, and natural gas pipeline facilities (referred to as the 
Logan Lateral Project) proposed by Texas Eastern Transmission, L.P. (Texas Eastern) in 
the above-referenced dockets. 

This is a joint public notice by the FERC and COE to advertise: 

• the availability of the draft EIS; 

the scheduling of joint public meetings/hearings on March 29,30, and 31, 
2005; and 

the submission of two Department of the Army permit applications 
(CENAP-OP-R-200500145 and CENAP-OP-R-200500146) to the COE for 
the Crown Landing LNG and Logan Lateral Projects in Gloucester County, 
New Jersey, New Castle County, Delaware and Delaware County, 
Pennsylvania. 
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The draft EIS has been prepared to satisfy the requirements of the National 
Environmental Policy Act (NEPA). The FERC concludes that if the project is 
constructed and operated in accordance with Crown Landing's and Texas Eastern's 
proposed mitigation and our recommended mitigation measures, the proposed facilities 
would have limited adverse environmental impact. The draft EIS identities and evaluates 
the preferred alternative proposal and other alternatives, including system alternatives, 
alternative sites for the LNG import terminal, and pipeline alternatives, and requests 
comments on them. 

The proposed LNG terminal would be located on the shoreline of the Delaware 
River in Logan Township, Gloucester County, New Jersey, and would consist of facilities 
capable of unloading LNG ships, storing up to 450,000 cubic meters (m 3) of LNG (9.2 
billion cubic feet of natural gas equivalen0, vaporizing the LNG, and sending out natural 
gas at a baseload rate of 1.2 billion cubic feet per day (Bcfd) and a maximum rate of 1.4 
Bcfd (using spare equipment). Crown Landing proposes to interconnect the LNG 
facilities onsite with three pipelines. One interconnect would be with the new pipeline 
that Texas Eastern proposes to construct and operate (i.e., Logan Lateral) between its 
existing Chester Junction facility in Brookhaven Borough, Pennsylvania and the 
proposed LNG terminal. The other two interconnects would be with existing pipelines 
that currently cross the LNG terminal site. One of these pipeLines is owned and operated 
by Columbia Gas Transmission Company (Columbia Gas). The other pipeline is owned 
and operated by Transcontinental Gas Pipe Line Corporation (Transco). To date, neither 
Columbia Gas nor Transco have filed applications with the FERC to construct and 
operate the interconnects. The Crown Landing LNG Project would have a maximum 
delivery capacity of 0.5 Bcfd to the Columbia Gas pipeline system, 0.6 Bcfd to the 
Transco pipeline system, and 0.9 Bcfd to the Texas Eastern pipeline system. 

The proposed preferred project construction site, referenced above, is 
approximately 175 acres in size (waterward of the low water line on the Delaware River). 
Within the site there are uplands, wetlands (federally regulated) and intertidal river 
shoreline (also federally regulated). Construction of the proposed LNG terminal (Crown 
Landing) would involve the dredging of shallow water riverbottom and the tilling of a 
small area of intertidal fiver shoreline for the installation of berthing structures in the 
Delaware River. No permanent tilling of federally regulated wetlands is proposed for 
construction of the terminal facilities. The proposed new pipeline (Texas Eastern) 
connection would involve the installation of about 11.00 miles of new underground 
pipeline from the storage and transfer facility in Gloucester County, New Jersey, crossing 
Birch Creek, Raccoon Creek, the Delaware River, Chester Creek and several smaller 
waterways on both sides of the Delaware River, to an existing pipeline junction facility in 
Pennsylvania. 

The Birch Creek, Raccoon Creek, Delaware River, and Chester Creek crossings 
would all be accomplished by Horizontal Directional Drilling (HDD) method. All 
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smaller waterway crossings would be accomplished by open-cut trenching. The rigging 
for the HDD crossing of the Delaware River would be set-up on the Pennsylvania bank of 
the river in Chester. The pipeline would be "pulled under" the river from the old Ferry 
Road roadbed on the New Jersey side. 

The draft EIS addresses the potential environmental effects of the construction and 
operation of the following LNG and natural gas pipeline facilities: 

a ship unloading facility capable of receiving LNG ships with capacities up 
to 200,000 m3; 

three 150,000 m 3 (net capacity) full-containment LNG storage tanks, 
comprised of 9 percent nickel steel inner tank, pre-stressed concrete outer 
tank, and a concrete roof; 

• a closed-loop shell and tube heat exchanger vaporization system; 

various ancillary facilities, including administrative offices, 
warehouse/maintenance building, main control center, guardhouse, and a 
pier control room; 

three meter and regulation stations located on the proposed LNG terminal 
site; and 

approximately 11.00 miles of 30-inch-diameter natural gas pipeline (4.92 
miles in Pennsylvania and 6.08 miles in New Jersey), a pig launcher and 
receiver facility at the beginning and end of the pipeline, a mainline valve, 
and a meter and regulation station at the end of the pipeline. 

Crown Landing and Texas Eastern have applied, concurrently, to the COE for two 
Department of the Army Individual permits pursuant to Section 404 of the Clean Water 
Act (33 U.S.C. 1344) and Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 
403) for the proposed structures in and under navigable waters and the discharge of 
dredged, excavated, and/or fill material into waters of the United States, including 
wetlands to construct the preferred alternative identified in the draft EIS. The decision 
whether to issue the permits will be based on an evaluation of the probable impacts, 
including cumulative impacts, of the proposed projects on the public interest. The 
decision will reflect the national concern for the protection and utilization of important 
resoun:e~. The benefits, which would be reasonably expected to accrue from the 
proposed projects, must be balanced against its reasonably foreseeable detriments. All 
factors, which may be relevant to the proposed work, will be considered, including the 
cumulative effect thereof; among those are conservation, economics, aesthetics, general 
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environmental concerns, wetlands, cultural values, fish and wildlife values, flood 
hazards, floodplain values, land use, navigation, shore erosion and accretion, recreation, 
water supply, and consideration of property ownership, and in general, the needs and 
welfare of the people. Department of the Army permit(s) will be granted by the COE 
unless it is determined that the proposed work would be contrary to the public interest. 

Joint FERC Public Meetings/COE Public Hearings will be held to provide 
interested individuals with the opportunity to testify about the effects of the projects, 
including their social, economic and envLronmental effects. These meetings/hearings 
provide the opportunity to present views, opinions, and information that will be 
considered by the FERC and COE in evaluating the proposed projects. 

Comment Procedures and Public Meetings 

Any person wishing to comment on the draft EIS may do so. To ensure 
consideration prior to a Commission decision on the proposal, it is important that we 
receive your comments before the date specified below. Please carefully follow these 
instructions to ensure that your comments are receAved in time and properly 
recorded: 

• Send an original and two copies of your comments to: 

Magalie R. Salas, Secretary 
Federal Energy Regulatory Commission 
888 First St. NE, Room 1A 
Washington, DC 20426; 

• Reference Docket No. CP04-411-000, et al.; 

Label one copy of your comments for the attention of Gas Branch 1, PJ- 
11.1; and 

Mail your comments so that they will be recelved In Washington, DC 
on or before April  18, 2005. 

Please note that the Commission strongly encourages electronic filing of any 
comments or interventions to this proceeding. See, 18 CFR 385.2001(a)(1)(iii) and the 
instructions on the Commission's web site at http://www.ferc.gov under the "e-Firing" 
link and the link to the User's Guide. Prepare your submission in the same manner as you 
would if firing on paper and save it to a file on your hard drive. Before you can file 
comments you will need to create a free account, which can be created by clicking on 
"Login to File" and then "New User Account." 
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In addition to or in lieu of sending written comments, we invite you to attend the 
public comment meetings we will conduct three meetings in the project area. The 
locations and times of these meetings are listed below. 

March 29, 2005 
7:00 PM 

Holiday Inn 
One Pureland Drive 

Swedesboro, NJ 08085 
(856) 467-3322 

March 30, 2005 
7:00 PM 

Crozer Community Hospital 
2600 West 9th St. 
Chester, PA 19013 

(610)-494-0700 

March 31, 2005 
7:00 PM 

Holiday Inn 
630 Naamans Road 

Claymont, DE 19703 
(302) 791-4603 

Information regarding these meetings is also posted on the Commission's calendar 
located at http://www.ferc.gov/EventCalenclar/EventsList.aspx along with other related 
information. Interested groups and individuals are encouraged to attend and present oral 
comments on the draft EIS. Transcripts of the meetings will be prepared. 

After these comments are reviewed, any significant new issues are investigated, 
and modifications are made to the draft EIS, a final EIS will be published and distributed 
by the staff. The final EIS will contain the staff's responses to timely comments received 
on the draft EIS. 

Comments will be considered by the Commission but will not serve to make the 
commentor a party to the proceeding. Any person seeking to become a party to the 
proceeding must f'fle a motion to intervene pursuant to Rule 214 of the Commission's 
Rules of Practice and Procedures (18 CFR 385.214). 
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Anyone may intervene in this proceeding based on this draft EIS. You must file 
your request to intervene as specified above. | You do not need lntervenor status to 
have your comments considered. 

The draft EIS has been placed in the public files of the FERC and is available for 
distribution and public inspection at: 

Federal Energy Regulatory Commission 
Public Reference Room 

888 First Street NE, Room 2A 
Washington, DC 20426 

(202) 502-8371 

A limited number of copies are available from the FERC Public Reference Room 
identified above. In addition, copies of the draft EIS have been mailed to federal, state, 
and local agencies; public interest groups; individuals and affected landowners who 
requested a copy of the draft EIS; libraries; newspapers; and parties to this proceeding. 

The draft EIS is also available for review and inspection (not for distribution) at the 
locations listed below: 

Gloucester County Library 
415 Swedesboro Road 
Gibbstown, NJ 08027 

Gloucester County Library 
101 Bockett Road 

Logan Township, NJ 08085 

J. Lewis Crozier Library 
620 Engle Street 

Chester, PA 19013 

Aston Public Library 
3720 Concord Road 

Aston, PA 19014 

Interventions may also be filed electronically via the Internet in lieu of paper. See the previous discussion 
on firing comments electronically. 

6 



Jnofflclal FERC-Generated PDF of 20050222-0062 Issued by FERC OSEC 02/18/2005 in Docket#: CP04-411-000 

Brandywine Hundred Branch of 
the New Castle County Library 

1300 Foulk Road 
Wilmington, DE 19803 

U.S. Army Corps of Engineers 
Regulatory Branch 

John Wanamaker Building 
100 Penn Square East 

Philadelphia, PA 19107 
215-656-5940 

Additional information about the project is available from the Commission's 
Office of External Affairs, at 1-866-208-FERC or on the FERC Internet website 
(www.ferc.gov) using the eLibrary link. The draft EIS can be accessed on this website. 
Click on the eLibrary link, click on "General Search" and enter the docket number 
excluding the last three digits in the Docket Number field. Be sure you have selected an 
appropriate date range. For assistance, please contact FERC Online Support at 
FERCOnlineSupport@ferc.gov or toll free at 1-866-208-3676, or for TrY,  contact (202) 
502-8659. The eLibrary link on the FERC Internet website also provides access to the 
texts of formal documents issued by the FERC, such as orders, notices, and rulemakings. 

In addition, the FERC now offers a free service called eSubscription which allows 
you to keep track of all formal issuances and submittals in specific dockets. This can 
reduce the amount of time you spend researching proceedings by automatically providing 
you with notification of these filings, document summaries and direct links to the 
documents. Go to the eSubscription link on the FERC Interact website. 

Magalie R. Salas, 
Secretary 
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EXECUTIVE SUMMARY 

This draft environmental impact staten~nt (EIS) for  the Crown Landing LNG and l.ogan Lateral 
Projects has been prepared by the staff of the Federal Energy Regulatory Commission (|:ERC or 
Commission) to fidfill the requirements of the National Environmental Policy Act (NEPA) and the 
Commission's implementing regulations under Title 18, Code of Federal Regulations, Part 380. Thc 
purpose of this document is to infi~rm the public and the permitting agencies about the potential adverse 
and beneficial environmental impacts of the proposed project and its alternati',cs; and to recommend 
mitigation measures that would avoid or reduce any signific~mt adverse impact to the rnaximum extent 

possible. 

Crown Landing. I..L.C. proposes to construct and operate a liquefied natural gas (I.NG) terminal 
in New Jerse', and l)elaware, and Texas Eastern Transmission. L.P. proposes to construct and operate a 
new natural gas pipeline and ancillary facilities in New Jersey and Pennsylvania. Crown Landing's 
proposed facilities wotfld transport a baseload rate of 1.2 billion cubic feet per day (Bcfd) and a maximum 
rate of 1.4 Bcfd (using spare equipment) of imported I_.NG to the United States market. Crown Lauding 
proposes to interconnect the LNG facilities onsite v, ith three pipelines. One interconnect v, ould be with 
the new pipeline that Texas Eastern proposes to construct and operate (i.e., Logan Lateral) between its 
existine Chester Junction facility in Brookha',en Borough, Pennsylvania to the proposed LNG terminal. 
The ot~aer two interconnects would be with existing pipelines that currently cross the site. one pipeline 
owned anti operated by Columbia Gas Transmission Company (Columbia Gas) and the other pipeline 
o~,ned and operated by Transcontinental Gas Pipe Line Corporation (Transco). 

"lhe I.NG terminal and pipeline facilities would include: 

a ship unloading facility with a single berth capable of rccei,,ing LNG ships ,.,.ith cargo 
, % 

capacities of up to, 200,000 cubic meters (m);  

• three 150,0(X) m (no capacity) full containment LNG storage tanks: 

a closed-loop shell and tube heat exchanger vaporization s v,;tem, sized for a normal 

sendout of 1.2 Bcfd; 

various ancillary facilities, including administrative offices, warehouse/maintenance 
building, main control center, guardhouse, and a pier control room; 

• three meter and regulation stations located on the proposed LN(; terminal site; and 

approximately I I  miles of 30-inch-diameter natural gas pipeline, a pig launcher and 
receiver facility at the beginning and end of the pipeline, a mainline ,.alve, and a meter 
and regulation station at the end of the pipeline. 

P R O J E C T  IMPACTS 

The environmental issues associated with construction and operation of the Crown Landing LNG 
and Logan Lateral Projects are analyzed in this draft EIS using information provided by Crown Landing 
and Texas Eastern and further developed from data requests: field investigations by the Commission staff: 
literature research; alternative analyses; comments from federal, state, and local agencies: and input from 
public organizations and individual citizens. 

l-S-I 
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The LNG terminal would be de'.eloped on a privately owned 175-acre parcel. Of  the 175-acre 
site, about 39 acres would be permanently developed tbr the LNG terminal facility and access road. The 
proposed LNG terrninal v.'ould also require dredging of up to about 800,000 cubic yards of sediment from 
the Delaware River. This dredging would disturb aN')ut 27.4 acres of the bed of the ri;'er. Construction 
of the LoGan Lateral Project would temp~)rarily affect another 177.3 acres of land. Of  this hind affected 
b) construction of the pipeline facilities, about 54.1 acres would be retained as permanent right-of-way 
for thc pipeline and 1.8 acres for the aNweground facilities. 

Constn~ction and operation of the prqieet v/ould have minimal impact on geologic resources in 
the project area, and the D~tential tot geologic hazards or other natural e'.ents to significantly impact the 
project is Io,.~,. The LNG storage tanks and other critical structures at the terminal site would be designed 
to address predicted ground shaking associated with a seismic event. The proposed I,NG terminal site 
would be protected against storm surge associated with tropical storms of the magnitude that are likely to 
aftbct the project area. 

Soils at the prol:x~sed ENG terminal site consist largely of dredged material that was placed onsite 
during past dredging of the Delaware River. Crown Landing identified some areas of soil contamination 
on the site that would require further evaluation. Construction of the LNG facilities v.ould increase the 
potential for soil erosion on the site and sedimentation in adjaccnt waterbodies and wetlands. Soils along 
the pipeline route would also be subject to various impacts, including compaction and erosion. Crown 
Landing and Texas Eastern would minimize impacts on soils through their implementation of the erosion 
and sedimentation control measures contained in our L/l;land Erosion Corztrol. Re~'egctati¢,tt. and 
Maintenance' Phln (Plan) and Wetland and Watcrbodv Constrt,'tion atul Mitigatiott Proccdttre~ 
(Procedures). as ',,.ell as site-specific Soil Erosion and Sedimentation Control (SEgC) Plans. 

Con,~truction of the LNG terminal would require dredging about 800,000 cubic yards ol + sediment 
to create the berth area for the ship unloading facility. The dredged material would be disposed in an 
existing upland confined disposal facility. Chemical anal>se,, of the proposed dredged sediments 
determined that eight n~tal contaminants were identified at ele'.ated concentrations. The concentrations 
of most metals in all samples ;',ere below the Threshold Effects I,e,,cls ('FH,) criteria, indicating that the 
sediments v.ould not be expected to D~se a threat to the aquatic environment. ()nl 3, the concentrations of 
arsenic, cadmium, and nickel exceeded the TEL screening criteria. However, tht:se three n~tals arc all 
well below their Probable Effects l,evel (PEL) criteria, suggesting limited potential for adverse mlpacts. 

One sole-source aquifer, the Potomac-Rariton-Magoth} aquifer, is located near the I,NG terminal 
location but would not be affected by the proposed project. Further, v.e do not expect the ph>sical et'fccts 
of constructing the LNG facility on the proposed terminal site '.~,ould ha~e a significant impact on tile 
ground~.ater flow regime. 

There is one private water supply well located ;vithin the proposed pipeline right-of-,.~,ay and six 
supply wells within 150 feet of the right-of-,,~,ay. Texas l:astern would provide pre- and post-construction 
rnonitoring of well yield and water quality date at the landowncr's request, and would return any ~'.clls to 
their prcconsm]ction condition if damaged b> construction activities. (_'onsmiction of the proix~sed 
pipeline could tcmIx~rarily affect groundwater along the pipeline route but these effects would be 
mitigated by Texas Eastern's plan to backfill the trench ,,~,ith nati'.e material and restore natural contours 
and drainage pattcrns in accordance with our Pmcedurcs. The proposed pipeline ".,.,ould cross three 
hazardous ',.'.aste sites and would be kx:ated adjacent to three others. Contaminated :,oils associated with 
these or other undocumented hazardous waste sites could be encountered during construction of the 
proposed pipeline facilities. To reduce any potential impacts, ',~e have rceornmended that Texas Eastern 
prepare a Plan for the Discovery and Management of Contaminated Soils and Ground,,~,ater. There is also 
a potentml for a spill of hazardous inaterial during construction that could impact groundwater. Texas 

ES-2 



Jnofflclal FERC-Generated PDF of 20050222-0062 Issued by FERC OSEC 02/18/2005 in Docket#: CP04-411-000 

Eastern and Crown Landing would ulinifNize the potential impact of a spill'., on grotmdv, ater b', 
implen'~nting Spill Pre'.ention. Containment, and Countermeasure (SPCC) Plan's. 

The proposed dredging activities ~ould in.)pact the Delay, are Ri,.er by rcsuspending ~,etliment 
into the v.'ater colunm. Sediment modelir.g indicates that suspended sedin'~cnt impacts v~ould be 
temporar) aitd primarily localized to the dredge area. Contaminants in the dredged sedm'.ents arc not 
anlicipmcd to ad'.ersely aflbet v,,ater quality. The proposed pipeline v, ouhl cross the l)elaware Ri,.er al.)d 
three ~ther ,.'.aterbodies using the horizontal directional drill constnlction technique. Other v, aterbodie,; 
would be crossed UMIIg the open-cut COUSIFUCIIOn techr~ique. Fexas Eastcru v, ould inillil'nize ilYip~lCtS on 
these , .vater~lics  by implementing its ,qESC and ,'¢.PC(7 Plans and by adhering It') the protective nlea~,ure', 
in our Pr(K'ednres. 

Cro,.,.n Landing designed the prolx~sed I,NG teriDmal facilities to a'.oid '.,.etland', on the site. 
Thus no ;'.etlands v.ould be permanerttly filled or drained as a restdt of  constnJction of  the I,NG terminal. 
However,  construction of  the LNG terminal site would impact approximately 5.5 acres of  state-designated 
wetland tran~,itie.n area. Crown Landing is currently c'.aluatiug options for mitigating the ill.pacts, on 
transitit.)r, areas. Constnlction of the l,ogan l,ateral Prt.)ject ",.'.ould temporarily disturb about 22.4 acres of 
wethmds, of  which alx~ut 2.4 acres v.ould be permanently converted to other v, etland types. Texas 
F, astern '.,+ould rmnimize impacts on wetlands b~, inlplementing our Procedures and proposes to 
eol'upen',ate fe.r permanent wetland impact', thal cannot be a'..oided by developing and implementing a 
v, etland mitigation phm. 

The pro~+sed I+NG terfniual site ix hm+ated on an unde,.cloped parcel consisting ¢;f agricultnral 
land, emergent ',,.etlands. and scattered areas of op,~.n, re, rest, and shrub hinds. The LNG terminal ",.t.ould 
be primarib constnscted within cropland; however, abt.)ut 1.5 acres of shrub hind and 1.7 acres of open 
lartd we.uh.I be permanently con'.cried Io industrial uses. I'ollo~,,ing constructi~n, portions of  the site that 
are uot developed ,.,.ith buildings, roads, gra'.el, or other hard surfaces v, ould be restored and re,.eget:ucd. 

C,,)n,.truction of  the proD)sed pipeline woukl disturb about 125.7 acres of ',egetation eon,,i,,ling ~1" 
50.8 acre', of agnctdtural lands, 351) acres of open hinds, 23.4 acres of  forests, and 16.5 acre,, of ram- 
forested v, ctlau'Jds. Impacts on most of'these vegetation COUllllUllities v.ould be temporary and ,,hort tel're. 
About 8.5 acres of  forest land on the permanent right-of-',,'.a 3, v.ould be permanentl> cleared and 
maintained in an herbacc,,~us state. All disturbed areas would be reqored and re'.egetated in accordance 
v.ith our Plan and Prt~:cdures and Texas Eastern's SESC Plan. 

Construction of  the propa)sed facilities and associated ",,cgetation clearing v, ottld affect wildlife by 
removing habitat and temporarily displacing wildlife from the consmtction work areas into surrounding 
areas. The remo~,al of forest hind '.~,oukl result ill a h',ng-terrn loss of habitat. Texas I:,asteru would 
minimize permanent impacts by constructing the pipeline within or adjacent to other existing rights-of- 
way where possible and by implementing its SESC Phm and our Plan and Pr~,'cdures. 

The proposed dredging activities associated with construction and future maintenance of  the ship 
berth would ha',e both direct and indirect impacts on aquatic resources. Potential adverse effects on 
aquatic resources include i~npairment of  water quality, destruction of  benthic habitat and communities, 
and direct and indirect impacts to fish and their prey species. Dredging also has the potentml to introduce 
deleterious compounds currently m the lyottom sedin~nts into the water colunm. Use of  a hydraulic 
dredge would reduce turbidity, sedimentation, and the release of  deleterious comra~unds associated with 
dredging. I lowever,  hydraulic dredgmg could entrain or impinge fish larvae and eggs during certain 
limes of the year. To minimize this impact, Cro~sn 1,anding revised it,, dredging schedule to a,.oid 
anmlron'~ous fish migrations and spa'.,.ning periods. Crown Landing is also c~msuhing v.ith applicable 
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resource agencies to develop a mitigation plan for potential impacts on shallow water habitat as the result 
of dredging the deeper ship berth. 

During operation of the LNG terminal, prop ,.,,ash from LNG ships and tugs could temporarily 
increase suspended sediments and turbidity within the ship channel and ship berth. Ballast water intakes 
could ;list) entrain and/or impinge fish larwle and eggs. To a'.oid or minimize impacts associated with 
ballast water intake, ',',e recommeml that Crov, n Landing coordinate with appropriate resource agencies to 
determine the need for additional conservation measures. 

The National Oceanic and Atmospheric Administration (NOAA) Fisheries reported that the 
mixing zone within the Delaware River, of which the proposed LNG terminal occurs at the upri'.er edge, 
has been designated as Essential Fish llabitat (EFH) for nine federall) managed fish species. N(.)AA 
Fisheries also expressed concern aba-mt impacts on prey for managed species likely occurring in the 
project area. This draft EIS includes an [-FH Assessment as necessaD for compliance with the 
Magnuson-Stevens Fishery Conser',,atic, n and Managerocnt Act. We have determined that the proposed 
prqject could affect open water, shalk;w '.,~ater habitat, and benthic habitat, and anadrc, mous fish and 
shellfish, two of the pmnar,, prey groups for the managed fish species. Dredging of the ship berth would 
result in permanent conversion of existing shallow water habitat t,,', deeper water habitat ,,~,ithin the 
dredging footprint. Ho,a'ever, implementation of the conservation measures discussed in this EIS. 
including Crown l,anding's continued coordination with the applicable resource agencies to develop 
appropriate mitigation for project impacts, '.,,ould likely a'.oid or minnnize adverse impacts on managed 
fish sD_'cies and EFH 

The U.S. Fish and Wildlife (FWS) reported that two federally listed SlXZcies under its jurisdiction, 
tile bald eagle and bog Inrtle, could potentially occur near the proposed prolect. NOAA Fisheries 
tdentified three additiomfl federally listed endangered or threatened sea turtle species (Kemp's ndlc,,, 
green, and h)ggerhead sea turtles), a v, hale (North Atlantic nght whale), and one fish (shormose sturgeon'l 
that couhJ potentiall', occur m the general '.icinity of the proposed project or along the proposed shipping 
route. We have determined that the proiect ,,~,ould ha',e m) effect on the bald eagle and is not likel,, to 
ad'.ersely affect the three turtle species, bald eagle, and North Atlantic right ',,q'lale. Hov.e,.er, v.e belie'.e 
that in-',~.ater constructior, actixities associated ".xith the project are likely to ad',ersel) affect the slmrtnose 
sturgeon. This draft EIS ser',es as a Biological Assessment ,Much is necessar.,, for corr, pliance with 
,~ectiou 7 of the Fndangered Species Act. 

There are about 20 resider, ces or residential structure'; located within I mile of the proposed 
entrance to the I.NG terminal. There are another 147 residences along the pipehne route that ',vouM be._' 
,.,.ithm 50 feet of c(;nstruction work areas. Impacts im residences near the [.NO terminal could ir~clude 
increased ",.isibility uf abovegronnd structures associated ,aith the facility, increased traffic, changes in mr 
quality, and safety hazards. Residences near the pipeline could experience similar efl'ects during 
construction. The LNG storage tanks would be the most prominent visual feature at the proposed 
terminal site. To mmirnize c(mstruction-related impacts c,n residences along the pipeline route, Texas 
Eastern ".*ould prepare site-specific resklential mitigation plans. 

Construction of the projects would result in a temporary increase in population, traffic, and the 
demand for temporary housing and public ser;ices. These effects would be temporary and lirnited to the 
period of ccmstmctkm. ConsmJction and operation of the projects would have a beneficial impact on 
local tax re~ennes and econornics. 

We ha,.e determined that the potential impacts of the projects v,'ould not have a disproportionatel+', 
high or adverse effect on en',iromr.ental justice areas along the proposed pipeline route. 
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Croxvn Landing conducted an ahoveground cultural resources survey, a terrestrial archaeological 
sur;e.',, and an underwater archaeological sur',ey for the prolx',sed I.NG terminal. These surveys 
documented two aboveground resource,, and one terrestrial archaeological site that either are listed m or 
recouunended eligible for the National Register of tlismric Places (NRHP). None of these resources 
would be affected by the project. TIle New Jerse'. .SHP() concurred with the resuh,, and 
recommendations of the surveys, and we also concur. 

Texas l-astern conducted an aboveground cultural resources sur~ey and an archaeolog{cal 
reconnaissance sur`.ey for Ihe pipeline facilities. Ill Penusylvallia. the sur',eys documented tv,,o 
archaeological sites recommended potcntiall.,, eligible for listing ill the NRHP. Neither site would be 
affected b> c~m~tmction of the pipeline facilities. The Pennsyl`.ama SLIP(.) coucurred v. ith the rc,,uhs and 
recommendatmns of the surveys, and we also concur. No resources ,acre docunmnted b> the field 
surve.,,s m New Jer'~ey, but fieldwork by Crmvn Landing for Ihe I.NG terminal identified an NRllP- 
eligible archaeological site adjacent to the pipeline facilities. This site ,aould not be affected b> the 
projecl. The New Jersey S[IPO has not ~,et commented on the results and recommendations ~f these 
q]r,.'evs. In additic, n, about 1.2 miles of the pnpeline l+acilities and a pullback area in New Jersey ha',e not 
":,et been sup.eyed for cultural resources. As a rcstnlt, we ha'.e recommended that Texan Eastern defer 
construction of the pipeline facilities until the field sur~evs are completed and the survey reports, an) 
required lreatiDent plans, and the SHPO's cmnments on all reports and plans are filed v, ith the 
(7omminsion for re', iew and appm',al by the l)ircctor oF the Office of Energ> Projects. 

Con,,truction and operation of the proD~sed I.+NG terminal and pipeline ,aould result in air 
cmi,~,:iom,. The fugiti',e ``lust and tailpipe emi,;sions assc, ciated '.'.ill'. constnlcmm acti,.ities would be 
temporary an,.} intermittent, and ',,.otJld nol re,:ult in a hmg-term impact on air quality. Dust emissions 
would b<" nlinimi/ed by the application of water during the consmnction of the LNG terminal and 
pipeline In additmn, the constmctmn emissions ['re}Ill the pr01ect may require offsetting in accordance 
,aith the general conformity regulations. "lhe primary pollutants emitted during operalion of the LNG 
terminal v.ould be nitrogen oxides (NO,} and carbon monoxide. The operational air emission,; fnm~ the 
I.NG terminal v.ould N_' minimized by' using ultra dry Iov, N('), burner s,,stems on the ,aatcr/glycol heaters 
and ~`.mnld II.'cct the Im',est ~tchie;able emission rate (tAt-R) requirenK'ut under the nm~ somve re`. iew 
(NSR) regulations....\ final I.AER determmalinn `.`.,.mkt be required from the Ne,* Jcrse.,, Department of 
F-nvironmental Protection (NJI)EP) during the prcconstrnction permitting proces,,+ The NO. emission,, 
generated b.', tile I.NG terminal ".aould also be reqmred to obtain elnissi,an offsets from other sources 
".aithin the air basra as part of the NSR permitting prc,~e~:~:: Ihercb} mmmuzing an', air qLmlil', impacts 
froIII these stationary sotirces. 

Noise receptors m the immediate vicinity of construction acti,,ities would experience an increase 
in noise levels. In most areas the increase in noise wouM be Rx:alized, temporaD,, and limited primaril> 
Io da>lighl hours. Noise associated with construction acti',ities would be the most noticeable with a 
potential noise impact of g9 decibels of the A-weighted scale (dBA) under peak conditions for short 
periods of time (when construction equipment is close to the residence). This noise v, ould be limited to 
daylight hours. The operational rmise from the I.NG terminal stationary sources would be about 50.9 
dBA Ld, at the nearest residence, v, hich equates to a noise increase of 0.4 dBA. '1"his noise impact is less 
than the t'l'~R(.?'s 55 dBA &D-night sound level (Ld,) and tile NJI)EP nighttime noise criterion of 50 dBA 
equi,,alent sound level ([.~q). In addition, the noise increase from the sources at the LNG terminal would 
not be perceptible at nearby residences. 

We evaluated the safety of both the proposed facilities ar, d tile related LNG vessel transit through 
the Delay, are Bav and Ri,.er. :ks part of  our evaluation, v.e performed a er,,ogenic design and technical 
re`.le~,, of the protx~sed tern,nal design and safer> s',stems. Se,.eral areas ~t concern v, ere noted with 
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respect to the proposed facility upgrade, and specific recommendations to be addressed prior to 
constrnction ha'.e been identified. 

Thermal radiation and flammable ",apor hazard distances ,,,.ere calculated for an accident or an 
attack on an LNG ,.essel. For I, 2.5, 3.0. and 3.9-meter-diameter holes in an LNG cargo tank, we 
estimated distances to range from 2,267 to 5,691 feet for a thermal radiation level of  1.600 British thermal 
unit,: per hour per f,not squared, the level which is hazardous to unprotected p,,_'rsore, located outdnor~. 
However,  the e'.alnation of  safety is m,,~re than an exercise in calculating the consequences ~|" worst case 
scenarios. Rather. it is a determination of  the acceptability of  risk v, hich considers: the probability of  
events, the effect of  mitigation, and the consequences of e,,cnts. Based on the extensi',e operational 
experience of  LNG shipping, the structural design of an LNG vessel, and the operatitmal controls 
imposed by the U.S. Coast Guard (Coast Guard) and the local pilots, the likelihood of  a cargo 
containment failure and subsequent LNG spill from a vessel ca,~ualty - collision, grounding, or allisil~n - 
is highly unlikely. For similar reasons, an accident in,.oll.ing the on,~hore LNG import terminal is 
unlikely to afft.'ct the public. As a result, the risk to the public from accktcntal causes ,daould be 
considcred negligible. 

As part of our marine safety analysis, v.'e considered ho'.,, vessel security requirements for I,NG 
ships calling on the proposed LNG terminal might affect other ship and boat traffic m l)ehtwarc Bay and 
River. Based on the Coast Guard 's  longstanding experience in controlling the mo,.ements of  dangerous 
cargo vessels in the Delaware Bay and River and LNG vessels in other ports, potential impacts can I',e 
evaluated fc, r se,.eral general security reqtfiren';.er.t',: I) n '~ ,mg  ,,atety and security zones for inb~mnd and 
t~utbound I,NG vessels: 2) one-way "..c,i,~el traffic during I_,NG vessel trar.sit: 3) ,iafety and security .,',,rues 
around a moored LNG vessel; and 4) other measures as deemed appropriate. The mo'.ing sltfct', and 
'~ecuritv zone, the satyr', and security z,me at the terminal, and onc-v.ay traffic v.ould affect other 
conm~rcial ,  ferr',, and recreational traffic using the ba.~ and ri',cr. Based on it na',igation smmlatlon 
stud', conducted b> Moflatt & Nichol, International on behalf of Crov.n Landing, the addition of 15(1 
l,N(i ,,hips per .'.ear v.ould have minor effect on barge traffic associated ,*ith the l.,ogan GeTlcratmg 
Stlmon operatkms. The impact tin fen')  traffic v.ould generally be small because mo,~t of the tk:rr> route~, 
onl,. crw, s the I,NG ship route and conflicts could be managed by schedule c~rdinat ion.  

The extent of  the irnpact on recreational boaters wouhl depend on the number of h~ats m the 
project area during the two to three I,NG '.essel transits per v, eek '.,,hen LNG ship,; would call on the 
LNG terminal, and on several other variables such as the size of  the Coast Guard-mtposed safet> and 
securit', zone and the v.'idth of  the channel at the point v.hcre a boat encounters the LNG ship. Using 
certain assumptions, v,e estimate that a recreational craft attempting to travel in the opposite direction of  
an LNG ship at one of the narrower locations v, ithin the na'.igation channel might need to wait up to 16 
minutes for the I,NG ship to pass. r o  minimize potential impacts on other rnarine traffic, the Cnast Guard 
is e×pected to use a program of announcements tt~ gi'.c ad',ance notice of  each safety and securit> zone 
schedule and could schedule the transit l~f LNG ships for times of  day less likel,, to affect recreational 

boaters. 

Unlike accidental causes, hist,orical experience provides l ittle gmdance in estimating the 
probabilit> of  a terrorist attack on im LNG '.essel or onshore storage facility. For an LNG import terminal 
proposal that v, onkl m'.olve having a large volume of energy transported and stored near populated ;treas. 
the perceived threat of  it terrorist attack is it primary concern of the local population and require', that 
resources be directed to mitigate possible attack paths. While the risks ass/~:iated with the transportation 
of an v hazardous cargo can never be entirely eliminated, they can be managed. 

An issue that has de,,eloped for se',eral LNG terminal projects is it concern that local 
ccunmunities would ha',e to bear some of the costs of  ensuring the secnrity/emergency n'bar4agemcnt t~f the 
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1,NG fitcility and the I,NG vessel while in transit and tmloading at the dock. The potential costs '.,',,ill not 
be deterrnined until the specific security needs ha'~e been identified, and the responsibilities of federal, 
state, and local agencies have been established in the Coast Guard's Incident Action Phm. Crown 
l,anding and the Coast Guard have formally initiated the process for development of the safety, and 
security phms for the LNG facility. This process, will involve three sub-rrocesses: l) the Port and 
Waterway Safety Assessment Workshop, which will develop the Vessc: Transit Safety Phm; 2) the 
Security Workshop, whic'h will develop the t:acilily Safety Plan: and 3) the Consequence Management 
Phm Workshop, which will facilitate the developn~nt of the Consequence Management Plan for the 
facility and communities h~ated along the vessel transit route. 

Once these plans are finalized and the resource,; re,.luired to implement thern ha',e been identified, 
Crown Landing will be able to more specificall)discuss the fimding of such resources. In order to better 
define ho'.~, the Ditential burden on local cornumnities v.oukl be addressed, we have recornmended that 
Crown Lamling provide a plan that identifies the mechanisms for funding project-specific 
securit)/cmergency management costs that ;vould be in'tposed on state agencies and local communities 

AI,TERNATIVES CONSIDERED 

We evaluated the altemalb, es of no action or l~',stponed action, system ahernatr, es, alternative 
I+NG terminal sites, Der ahernalive,,., and pipeline rc, ute ahematives. While the no action or postponed 
action ahernatv,'e would eliminate the environmental impacts identified in this EIS. the prelect objectives 
of pro',.iding a ne;v source of natural gas to the Mid-Athmtic market would not be met. ]'his m lurn c~~uld 
lead to higher natural go'; prices, conservation, use of ahemative sources of energy, or alternative 
proposal,, to de'.elop natural gas deliver), and storage infrastructure. Conser,.ation and the de',,ehlpment 
of other sources of energy are anticipated to play a part in meeting the future energ) need~, of the couutr) 
[)lit are not expected to significantly reduce the long-term requirenk'nt for additional natural gas supply. 

Our analysis included an c;'aluation ~)f cxnsting LNG facilities and pipelines a~, ahernati~e 
s')'stems that could h~_" used to meet the obiectives of the Crown Landing LNG Prqject. We c~m~,idcred 
most of d'~cse facilities to be either too far from the project area to efl~'ctr-,ely ,.er,.e the Mid-Atlantic 
market, or ",.~.ouhl rt'tltlire expansions or modifications thai would likely result in a~. much i f  not nlore 
em.ironmental Inlpacts than the proposed project. We also examined the potential for recently appro,.ed. 
proposed, or planned prqiecls to meet the obiecti,.es of the proposed prqjects. Similar Io the existing 
leru'nmal facilities, v.e considered the maiorit} of the recently approved, proposed, or phmned pmiecl', to~; 
t~=r a~.,.ay Ic~ ct'l~.'cli'~cly ~.¢r~,c tile Mid-Atlantic market. Additionally, most uf (hose l)rqleCts %votdd require 
substantial expansion or m~lification, which could result in significant environmental impacts. We 
examined the four proposed or planned projects that are closest to the Mid-Atlantic area and are 
substantiall 2 developed enough to conduct an analysis but determined that none of these projects would 
provide the storage and sendout capacity proposed by Crown Landing. We also concluded that although 
a cornbination of these projects could provide a ~ndout and storage capacity at least equal to the 
proD'~sed project, it seems likely that much of the capacity of  these projects would likely be used to 
satisfy the gro'.Mng demand for natural gas in the New England and New York are,'l and would be 
unavailable filr the Mid-Atlantic region. 

We considered alternative locations for an LNG import terminal in the Mid-Atlantic region. 
Although there are some safely and environmental advantages to locating an LNG terminal offshore, 
there are en',iromDental, economic, and technical factors that make an offshore LNG terminal impractical 
as an alternative to the facilities proposed for the Crown Landing I,NG Prqiect. Similarly. there are m:) 
ahernati:.'e [+NO terminal '4tes at onshore locations that are reasonable and/or ",,..ould be en'..ironmentallv 
preferable to the proposed prqiect, l)ifficultics associated with identifying suitable locations in the Mid'- 
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Athmtic region include finding property axailable for industrial de,,elopment in an area accessible to LNG 

ships ,,,,'here there ',~,ould be fev, er environmental impacts. 

We considered three alternative pier and berth configurations to the proposed pier design 
recognizing that a pier further from shore would reduce the amount of dredging required and minimize 
shallow v, ater habitat impacts but wmtld also increase potential ship hazards. We concluded that the 
proposed pier configuration, which ',,as de,,eloped after consultations with se,,eral agencies, offers the 
best balance of increased safer> and reduced environmental impact. 

Our alternatives anal)sis included the evaluation of major pipeline route alternatives and minor 
pipeline mute ,,ariations. We could not find any major pipeline route alternative that v.ould reduce 
environmental impacts to such an extent that it would be environmentally preferable to the propo,~ed 
route. Howe~er. v,e approved one minor route variation thal was adopted by Texas Eastern to a~oid an 
area of contaminated soil, We also recommended another minor route ,,ariation to reduce impacts on a 

municipal park in the ('it',' of Chester. 

PUBLIC 1NVOVI.EMENT AND AREAS OF CONCERN 

On April 19, 2004. the FERC issued a Notice of Intent to Pr¢7~are an Envir¢mmental Impact 
Statement fnr the Proposed Crown I/anding l.N(;/l~g'an lateral Projecl.s. Request for Conlments" on 
Environmental Iv~ues. and Notice q[ Joint Public Scopin~ Meeting (NOI). The NOI annourlced that 
FERC staff was initiating its NI-PA prc-filing review c,f the (?rov.n Landing I.NG and I.ogan Lateral 
Prqiects under Docket No:,.. PFO4-2-O00 and PFO4-5-0(R), rcspecti'.ely.' The NOI v.as ~,ent to 632 
interested parties, including federal, state, and hx'al officials; agency representatives; com, erxaUon 
organizations; Nati'.e American tribe',; kx.'al librarie', and nev,~paper',; re,ddents ,,ithm a 0 5  mile of the 
proposed I.NG terminah and propen,, owners along the proposed pipeline route. On September 29, 2004. 
the FERC issued a Notice O/,4pplications, v, hich announced tile filing of applications by ( ' ro~n I.anding 
and "lexas Eastern and a 1111;11 op[x)rttmity to submit comf~x'nts. The FI-R("s COlllment period closed on 
October 20, 2(X)4. In tc, tal. 22 comment letters ,acre recei,.ed by the FER(" in response to these notices. 

On May 5 and 6, 2004, FERC staff conducted public scoping meetings in Chester To'*nship. 
Pcm~s,.l',ania and Sv, edesbom, New icrse,,, respecti ' ,eb, to pm',ide opportunities for the general public 
to learn rnore about the proposed project and to participate in our anal)~.is b3. commenting on issues to be 
included m the EIS. In response to agency requests, FI.-RC staff also conducted a ,;coping meeting on 
June 9. 2(X)4 in ChLvmont. l)ela'*are, which is located across the Delaware Rp.cr and downstream of the 
proposed [.NG terminal site. Se,,en people commented at the meeting in Pennsylvania. 20 commented in 
Nov, Jcrse>. and I I m l)elaware. Transcripts of Ihese comments are part of the public record for the 

Crm~ n Lauding I.NG and l.ogan l.ateral Projects. 

On JanuaL', I I, 2005. t;ERC staff conducted an inspection of the proposed terminal site that ,aas 
open to the pubhc. The next {lay. EERC staff conducted a cL',ogenic design and technical conference with 
( ' to,an l.anding personnel in S'*edestx~ro, Nev, Jersey to discuss design and engineering aspects of the 
('rov. n Landine LNG Project. The meeting v, as limited to existing parties to the pr~x:eeding (i.e.. an',one 
~ho specffical'l) requested to inter,.ene as a part>). Attendees included agency representatives (DOT 
()ffice of Pipeline Safety and Coast Guard), industry representatives, and other interested parties. 

In addition to the pubhc notice and scoping process discussed above, the FERC conducted 
numerous mteragcncy meetings v, ith representati'.es of federal and state resource agencies to identit~ 
issues that shoukt be addressed in this EIS. These agencies included the U.S. Army Corps of Engineers. 

t~lc plJl~l~e o f  IhL* pr¢  ~'LIIn~2 pr~k I'>'. I'. IO in~t l ] ' .¢  IBTeFL'~,[L*d , , [akehohler ' ,  ~ar l?  in  plol l 'Cf  pi;nlmn~ ;llld i o  idenflr~,  a l ld  r1"~,411~¢ i '~',lJ¢', b ¢ [ o r c  

all apphL m u m  i~ filed ~lttl  Ihc ('O{lll]~['~'l[ll) 
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Coast (hmrd, FWS, U.S. En'~ironmental Protection Agency (EPA), NOAA Fisheries, NJI)EP, 
Penns.~hania Department of Environmental Protection O~ADEP), and Dcla;,.are l)cpanment of Natural 
Rc~,ourccs aml I'in~ ironn~ntal Control (DNREC). 

During the agency and public involvement peritxJ we received comn~nts regarding alternatives to 
the proposed project; the irnpact of dredging on the Delaware River and its aquatic resources; the 
impingement and entrainment of ichthyoplankton ;is the resuh of v, atcr with¢lra~als: the impact of LNG 
terminal anti pipeline constn~ction on wethmds and wetland transiliDn areas; the economic i~Dpacts on 
Logan Township and surrounding communities; the impact of LNG ships on other commercial and 
recreational '.e,z,~cls using the Delay, are River; eul',,ironnleut:d jtn~tice asst~+iatcd V, ilh constructing tile 
pq~line m minority and low-intone, communities; the effect of the proposed facilities on surroundmg 
proper b ',alucs and insurance rates; the impacts 0n public sal~:ty; and other cnvironnvenlal- and safel'.- 
related colnlllents. 

This draft EIS ~+as filed with the EPA and mailed to 824 federal, state, and km'al agencies, elected 
officials. Native ,\nv,:rican tribes, nev.spapcrs, public libraries, intervenors to the FIiRC proceeding, and 
other interested parties (i.e., landowners, other indi'.iduaN, and cnvironnkmtal groups who pro',lded 
scoping comnlcnts). ~ A formal notice thai the draft h is  is available for rc'.ie,.+ and colnnlcnl has been 
published in the Federal Register. The public ha'; 45 days to review and comment on the draft EIS both in 
the form of written comments aml at public meetings phmned in the pr0Ject vicinil>. All comment,, 
recci'.ed on the draft ItilS during the 45-da,, comment period will bc addressed in the fma} IriS. 

MA,IOR CON('IA~SIf)NS 

As part of our rc',iew, we developed measures ;ve believe would appropriately and reasonably 
axoid, ndnimize, or mitigate for c'nxlronn'c.:ntal impacts resulting ['ronl the consmJction and Olx.'ration o'f 
the proposed prqwct. We are reconlmending that these mitigation measures bc attached as conditions h+ 
an.', authori/,ation issued by the Commi,,sion. W¢ conclude that if the prqwct is found to Iv,: in the public 
inlercst and is constructed and operated in accordance ',+ith Crown Landmg and 'l'cxas ]!a',tern", proposed 
mitigation ;rod our recommended mitigation measures, the proposed facilities would haxe limited atlxerse 
impact',. 

The pri l l lar} reas(lllS for our decision arc: 

the project v.ould make use of a pre,,iously distllri~'¢l ",ire ndjilcenl to all exiMing 
mdustrial site; 

in-water, slit-disturbing activities would t~cur outside of IDaior anadromous fish 
migration periods; 

Crown Landing and Texas Eastern would implement the FERC staffs  Phm and 
Procedures to mitigate impacts on soils, wetlands, and waterb(xlies; 

Crown Landing would develop and irnplernent mitigation phms fl)r permanent shallow 
water habitat impacts and wetland transition area impacts and Texas Eastern would 
mitigate for permanent wethmd impacts; 

]ntcf'~¢nilr~ .irc oltlci3[~ itl the.- IIrO~L'C4JlII~! ;III d Jh1*,{ • Ih C rl~ht Ill ti.~.~.l~ L+ CO(III+ ~ (lJ til~L.rt, J,11Cd ['Oiilml,Miill dtwllillL, iii~ ~irltj ~i]iil~% h~ t+IjIC r 

Inlt-+l~+cll(~ "% l+ike+~l,ix c a L h  llil('r%Clhll 11111%1 pltl%11~- J4 CI+I)I(.+~ t+ l ii,, I i I l l l ~  i() ih  C ~[dr~la l~  (l~ Irk- t ' i ) l l lnll- ,~ion illiil Illll~l ~L+lIiJ ,l'l Op i  1){ iI% 
llllnl',~ hl  all tmher  InTCI%CIIOr% O l d )  inh'r~L+Nt+r~ h a ~ c  (he l l~h t  It+ sL++~, l(+ll[-ilt'11l~ il l  [hI~ CiHllf111~lt+n'% dCCl~iO{l 
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all applicable federal, state, and local permits and authorizations ,.,,ould be obtained by 
Crown Landing and Texas Eastern prior to initiating activities requiring such permits and 
authorizations; 

the safety features that would be incorporated into the design and operation of the LNG 
import terminal and the LNG vessels; 

the operational controls to be imposed by the local pilots and Coast Guard to direct the 
movement of I.NG vessels, and the security provisions to deter attacks by potential 

terrorists; and 

the environmental inspection and mitigation monitoring program thai woukl ensure 
compliance with all mitigation measures that become conditions of any FERC 
authorization. 

ES-IO 
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1.0 INTRODUCTION 

On September 16, 2(R)4, Crown Landing, L.L.C. (Crown Landing), a BP Energy ( 'ompany (BI') 
affiliate, filed an application with the Federal Energy Regulatory Commission (FER(" or ('ommission) 
under section 3(a) of the Natural Gas Act (NGA) for a proposed liquefied natural gas (LNG) import 
terminal (referred to as the Crown Landing LNG Project). Texas :Eastern Transmission, L.P. (Texas 
Eastern) also filed an application on September 17, 2004 with the FERC under section 7(c) of the NGA 
for an associated natural gas pipeline (referred to as the Logan Lateral Project). The applications were 
noticed in the Federal Register on October 6, 2(X14. In Docket No. CP04-411-(RR}, Crown Landing seeks 
authorization to site, construct, and operate an LNG import terminal in Logan Township, New Jersey. In 
Docket No. CP0-1.-416-fRR), Texas Eastern seeks a Certificate of Public Convenience and Necessity 
(('crtificate) to site, construct, and operate a new natural gas pipeline and ancillary' facilities to connect the 
proposed LNG terminal to Texas Eastern's interstate gas transmission facilities. 

Crown l,anding proposes to construct and operate an LNG import ternfinal on the shoreline of the 
l)elaware River in Logan Township, Gloucester County, New Jersey. The LNG terminal would consist 
of facilities capable of unloading LNG ships, storing up to 450,0(R) cubic meters (m ~) of I,NG (9.2 billion 
cubic feet of natural gas equivalent), vaporizing the LNG, and sending out natural gas at a baseload rate 
of 1.2 billion cubic lk:et per day' (Bcfd) and a maximum rate of 1.4 Bcfd fusing spare equipment}. Crown 
Landing proposes to interconnect the LNG tacilities onsite with three pipelines. One interconnect would 
be with the new pipeline that Texas Eastern proposes to construct and operate (i.e., Logan Lateral) 
between its existing Chester Junction facility in Brookhaven Borough. Pennsylvania to the proposed I,NG 
terminal. The other two interconnects would be with existing pipelines that currently cross the site, one 
pipeline owned and operated by Columbia Gas Transmission Company (Columbia Gas) and the other 
pipeline ov,'ned and operated by Transcontinental (}as Pipe Line Corporation (Transco). To date, these 
latter two companies have not filed applications with the FERC to construct and operate the interconnects. 
The Crown Landing LNG Project would have a maximum delivery capacity ofO.5 Bcfd to the Columbia 
(}as pipeline system, 0.6 Bcfd to the Transco pipeline system, and 0.9 Bcfd to the Texas Eastern pipeline 

system. 

The LNG terminal and pipeline facilities would consist of: 

a ship unloading facility capable of receiving LNG ships with capacities up to 200,000 

m ; 

three 150,000 m ~ (net capacity) full-containment LNG storage tanks, comprised of 9 
percent nickel steel inner tank, pre-stressed concrete outer tank, and a concrete roof; 

• a closed-loop shell and tube heat exchanger vaporization system; 

various ancillary facilities, including administrative offices, warehouse/maintenance 
building, main control center, guardhouse, and a pier control room; 

• three meter and regulation stations located on the proposed LNG terminal site; and 

approximately l l.00 miles of 30-inch-diameter natural gas pipeline (4.92 miles in 
Pennsylvania and 6.08 miles in New Jersey), a pig launcher and receiver facility at the 
beginning and end of the pipeline, a mainline valve, and a meter and regulation station at 
the end of the pipeline. 
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1.1 PURPOSE AND S C O P E  OF THIS STATEMENT 

The FERC is the federal agency responsible for authorizing applications to construct and operate 
onshore LNG import and interstate natural gas transmission facilities. As such. the FERC is the lead 
f;sderal agency for the preparation of this Environmental Impact Statement (EIS) in compliance with the 
requirements of the National Environmental Policy Act of 1969 (NF, PA), the Council on Environmental 
Quality (CEQ) regulations for implementing NEPA (40, Ccx:le of Federal Regulations (CFR) 15(X)-1508), 
and the FERC's regulations implementing NEPA (18 CFR 380). This document is a draft EIS that has 
been prepared for public review and comment. A final EIS will be prepared subsequently to respond to 
comments received on this draft EIS. The distribution list for the draft EIS is provided in Appendix A. 

Our L principal purposes in preparing this EIS are to: 

identity,' and assess potential impacts on the natural and human environment that would 
result from the implementation of the proposed actions; 

describe and evaluate reasonable alternatives to the proposed actions that would avoid or 
minimize adverse effects on the human environment; 

identify and recommend specific mitigation measures, as necessary, to minimize the 
environmental impacts; and 

• tacilitate public involvement in identifying the significant environmental impacts. 

After a final EIS is prepared, the FERC will determine whether the project should be approved 
A final approval will only be granted if after consideration of both environmental and non-environmental 
issues, the FERC finds that the proposed project is in the public interest. The environmental impact 
assessment and mitigation development discussed herein will be important t~.ctors in this final 
determination. Final action on any FERC authorization would not occur until after the environmental 
review is completed, all environmental issues have been appropriately addressed, and a final Order is 
issued by the Commission. 

Our analysis in this EIS focuses on the facilities that are under the FERC's jurisdiction (i.e., the 
LNG import terminal proposed to be constructed by Crown Landing and the natural gas sendout pipeline 
proposed to be constructed by Texas Eastern) as well as a non-jurisdictional electric transmission line that 
would be constructed to the LNG terminal site to supply power to the facilities. 

The topics addressed in this EIS include geology; soils and sediments; water use and quality; 
wetlands; vegetation; wildlife; fish and invertebrates; threatened, endangered, and special-status species; 
land use, recreation, and visual resources; cultural resources; socioeconomics and traffic; air quality and 
noise; reliability and safety; cumulative effects; and alternatives. The EIS describes the affected 
environment as it currently exists, discusses the environmental consequences of the proposed project, and 
compares the project's potential impact to that of ahematives. The E1S also presents our conclusions and 
recommended mitigation measures. 

1.2 PROJECT PURPOSE AND NEED 

Crown Landing proposes to provide additional natural gas supplies primarily to the Mid-Atlantic 
region (i.e., New York, New Jersey. Pennsylvania, and Maryland) to meet the increasing energy demands 

"T'hc prom~un~ "~ e.'" "'u~," and "our" refer to the cn~.nmuc]~ta] staff of the hl~R("s ()ffice of Encr~ t~oJcct~ (()EP) 
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in this region of the United States. With interconnections to three interstate pipeline systems, the project 
would also be capable of supplying natural gas to other portions of the East Coast. 

Natural gas is used in the Mid-Atlantic region for home heating and cooking, commercial heating, 
a variety of industrial applications, including electrical power generation. Based on studies conducted by 
the U.S'. Department of Energy (DOE), Energy Information Administration (EIA), the projected use of 
natural gas in the Mid-Atlantic region (which it defines as New Jersey, New York. and t"ennsylvania) is 
expected to increase fi-om 2.4 trillion cubic feet/year in 21.X)1 to 3.3 trillion cubic feet/year in 2025 (DOE. 
2004). an increase of about 1.2 percent annually. 

It is anticipated that most of the future increase in demand for natural gas will be the result of the 
increased use of gas for electrical power generation. Many electric utility companies are switching to 
natural gas as an environmentally preferred fuel source to reduce air emissions and to meet the U.S. 
Environmental Protection Agency's  (EPA) air quality standards for ozone. The demand for natural gas 
for use in electrical generation is expected to increase about 0.5 trillion cubic teet/year or 2.6 percent 
annually from 2(X)I to 2025 (DOE. 21.X)4). 

According to a New York Independent System Operator (NYISO) report, the increased demand 
for electricity in New York has exceeded the supply (NYISO, 2001). Furthermore, a study conducted by 
Charles River Asscx:iates (CRA) for the New York State Energy Research and Development Authority 
concluded that between 2(X)5 and 2010, demand for natural gas for electricity generation will increase 21.) 
percent (CRA, 21.)02). As a result, the NYISO recommends long-term goals of increasing and upgrading 
natural gas transmission facilities and facilitating the development of natural gas-fired power plants. 

The natural gas currently delivered to this region comes primarily fl'om domestic sources in the 
Gull" of Mexico. Some gas supplies are imported from Canada and more recently provided by LNG 
imports, as the result of the reactivation of the Cove Point LNG Terminal in southern Maryland. Because 
the Mid-Atlantic region is located far away from the domestic and Canadian sources of natural gas and 
near the end of the North American natural gas pipeline grid, the region experiences increased 
transportation costs and decreased gas availability, resulting in price volatility. 

Neither the domestic production of natural gas nor the importation of Canadian gas is anticipated 
to keep up with projected increased demand. The increased importation of LNG is viewed as a means of 
meeting the projected shortfall in domestic supplies, as well as providing back-up supplies of natural gas 
during periods of peak demand. In addition, LNG marine transportation is recognized as a viable way of 
accessing "'stranded" natural gas reserves in production areas throughout the world that are inaccessible 
by conventional pipelines, thereby increasing available supplies. 

The Crown Landing LNG l'roject would provide: 

• a new LNG import terminal in the Mid-Atlantic region; 

• storage facilities for LNG; 

access to natural gas reserves in production areas throughout the world that are 
inaccessible by conventional pipelines; and 

a new supply of natural gas to the Mid-Atlantic region as well as other portions of the 

East Coast. 
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1.3 PERMITS,  APPROVALS,  AND R E G U L A T O R Y  REQUIREMENTS 

As the lead lcdcral agency for the Crown Landing LNG and Logan Lateral Projects, the FERC is 
required to comply with section 7 of the Endangered Species Act of 1973 (ESA), the Magnuson-Stevens 
Fisheu, Conservation and Management Act (MSA). section 106 of the National Historic Preservation Act 
(NHPA), and section 307 of the Coastal Zone Management Act of 1972 (CZMA). Each of these statutes 
has been taken into account in the preparation of this document. 

Section 7 of the ESA, as amended, states that any project authorized, funded, or conducted by a 
federal agency (e.g., the FERC) should not "jeopardize the continued existence of any endangered species 
or threatened species or result in the destruction or adverse modification of habitat of such species v.,hich 
is determined...to be critical" (16 United States Code (USC) § 1536(a)(2)(1988)). The FERC, or the 
applicant as a non-federal party, is required to consult with the U.S. Fish and Wildlife: Service (FWS) and 
the National Oceanic and Atmospheric Administration (NOAA) Fisheries to determine whether any 
federally listed or proposed endangered or threatened species or their designated critical habitat occur in 
the vicinity of the proposed project. IL upon review of existing data or data provided by the applicant, the 
FERC determines that these species or habitats may be adversely affected by the proposed project, the 
FERC is required to prepare a biological assessment (BA) to identify the nature and extent of adverse 
impact, and to recommend measures that would avoid the habitat and/or species, or would reduce 
potential impacts to acceptable levels and to initiate formal consuhation with FWS or NOAA Fisheries. 
Because a federally listed species may be adversely affected by the Crown Landing LNG Project, this EIS 
is intended to serve as the BA and will be used to initiate formal consultation with NOAA Fisheries (sec 
section 4.7.1 ). 

The MSA, as amended by the Sustainable Fisheries Act of 1996 (Public Law 104-267), 
established procedures designed to identify, conserve, and enhance Essential Fish Habitat (EFH) for those 
species regulated under a federal fisheries management plan. The MSA requires federal agencies to 
consult with the NOAA Fisheries on all actions or proposed actions authorized, funded, or undertaken by 
the agency that may adversely aftect EFH (MSA §305(b)(2)). Although absolute criteria have not been 
established for conducting EFH consultations, the NOAA Fisheries recommends consolidated EFH 
consultations with interagency coordination procedures required by other statutes, such as NEPA, the Fish 
and Wildlife Coordination Act, or the ESA (50 CFR 6(X).920(e)) to reduce duplication and improve 
efficiency. As part of the consuhation process, the FERC has prepared an EFtl Assessment which is 
included in Appendix E of this EIS. NOAA Fisheries is a cc×~perating agency assisting in the preparation 
of this EIS. 

Section 106 of the NHPA requires the FERC to take into account the effects of its undertakings 
on properties listed on or eligible tot listing oil the National Register of llistoric Places (NRHP), 
including prehistoric or historic sites, districts, buildings, structures, objects, or properties of traditional 
religious or cultural importance, and to afford the Advisory Council on Historic Preservation (ACHP) an 
opporttmity to comment on the undertaking. The FERC has requested that Crov.,n Landing and Texas 
Eastern. as non-tederal parties, assist in meeting the FERC's obligation under section 106 by preparing 
the necessary information and analyses as required by the ACHP procedures in 36 ( 'FR 8(X). Section 4.10 
of this FIS provides a discussion of cultural resources in the project area and addresses compliance with 
the section I(K~. 

The CZMA calls for tile "effective management, beneficial use, protection, and development" of 
the nation's coastal zone and promotes active state involvement in achieving those goals. As a means to 
reach those goals, the CZMA requires participating states to develop management programs that 
demonstrate how these states will meet their obligations and responsibilities in managing their coastal 
areas. The agencies responsible for administering Coastal Zone Management Programs (CZMP) in the 
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three states include: the New Jersey Department of Environmental Protection (NJDEP), Office of Coastal 
Planning and Program Coordination (OCPPC); the Delaware Department of Natural Resources and 
Environmental Control (DNREC)° Coastal Management Program (CMP); and the Pennsylvania 
Department of Environmental Protection (PADEP), Office of Water Management (OWM). Because 
section 307 of the CZMA requires federally licensed or permitted activities to be consistent to the 
maximum extent practicable with the enforceable policies of a management program, the FERC has 
requested that Crown Landing and Texas Eastern seek determinations of consistency v, ith New Jersey's, 
Delaware's. and Pennsylvania's CZMPs. Section 4.8.3 of this EIS provides additional discussion of these 

CZMPs. 

At the federal level, required permits and approval authority outside of the FERC's jurisdiction 
include compliance with the Clean Water Act (CWA) of 1972, the Rivers and Harbors Act of 1899, the 
Clean Air Act (CAA), and U.S. Coast Guard (Coast Guard) regulations relating to LNG waterfront 

facilities. 

The U.S. Army Corps of Engineers (COE) has the authority to issue permits for work or 
structures in navigable waters under section 10 of the River and |]arbors Act and the discilarge of dredged 
or fill material into waters of the United States under section 404 of the CWA. The COE would regulate 
the dredging of the ship berth, the construction of the pier, and filling and grading activities in wetlands 
and waterbodies crossed by the proposed pipeline. The EPA has the authority to review and vet() COE 
decisions on section 404 permits. The Coast Guard has the primary responsibility for reviewing and 
approving the navigational and security aspects of the project in accordance with 33 CFR 127 and 66. All 
three of these federal agencies are cooperating agencies assisting in the preparation of the EIS. 

Crown Landing and Texas Eastern must also obtain Water Quality Certifications pursuant to 
section 401 of the CWA. The federal authority to issue Water Quality Certifications in New Jersey. 
Delaware. and Pennsylvania has been delegated to the NJDEP, DNREC, and PAI)EP, respectively. 

In addition to the federal permits and approvals discussed above, Crown Landing and Texas 
Eastern would obtain other permits and approvals from state and local agencies. Table 1.3-1 lists the 
major federal, state, and local permits, approvals, and consultations for the Crown Landing LNG Project 
and table 1.3-2 lists these permits, approvals, and consultations for the Logan Lateral Project. 

The FERC encourages cooperation between applicants and state and local authorities, but this 
d(x~s not mean that state and local agencies, through application of state and hx:al laws, may prohibit or 
unreasonably delay the construction or operation of facilities approved by the FERC. Any state or local 
permits issued with respect to jurisdictional facilities must be consistent with the conditions of any 
Certificate the FERC may issue. 2 

See. e g .  Sehnelde~ind v ANR |'ilpehnc Co, 485 U S 293 (1088), Natlunal Fuel Gas Suppl) v Public Service t ' ( l ~ l ~ i o n  894 F 2d 571 
(2d (hr I(F~0). and InXlUOlS (;as Tran~mis~l(m S~stcm. L P. el al.  52 FER(" ~ 61.G91 I i(~)0) and 59 FERC t 6L094 ( it,x)2 ) 
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TABLE 1.3-1 

Major Permits, Approvale, and Consultations for the Crown Landing LNG Project 

Agency Permit/Approval/Consultat,ons Actual or Anticipated 
Applv'..ation 

Filing/C.onsultation Date 
FEDERAL 

Federal Energy Regulatory Commission Authorization to construct and operate an LNG September 2004 
import facility under section 3(a) of the Natural 
Gas Act (NGA) 

Advisory Council on Historic preservation 

US  Army Corps of Engineers 

U.S. Department of Commerce, National 
Oceanic and Atmospheric Administration 
(NOAA) 

NOAA Fisher,es 

U S. Department of the Interior 
U S  Fish and Wildlife Serwce 

U S Department of Homeland Security 
U.S Coast Guard 

STATE - NEW JERSEY 

New Jersey Department of Environmental 
Protect=on 

Land Use Regulation Program 

Bureau of T,delands Management 

Office of Dredging and Sediment 
Technology 

A,r Quality Bureau of Precenstruction 
Perm,tting 

Air Qual,ty Bureau of Operating 
Permitting 

Comment on the project under section 106 of the 
National H,stor~c Preservat,on ACt 

Authorization rsqu,red for work (including 
dredging) or structures in navigable waters under 
sect,on 10 of the Rivers and Harbors Act of 1899 
and the discharge of dredged or fill material 
(including fiU,ng and grading activities) into waters 
of the United States (,ncluding wetlands) under 
sect,on 404 of the Clean Water Act (CWA) of 
1972 

Consultatv~n regarding co(nplianco with section 7 
of the Endangered Species Act; the Magnuson- 
Stevens Fishery Conservation and Management 
Act; and the Marine Mammal Protection Act 

Consultat,on regarding compliance with section 7 
of the Endangered Species Act, the Migratory 
Bird Treaty Act, and the Fish and Wildlife 
Coordination Act 

Co~sultatK)n, as 
necessary 

January 2005 

Consullat,on ongoing 

Consultation ongoing 

Letter of Intent/Letter of Recommendation July 2004 
Permission for establishment of aids to nawgation March 2006 
Spill prevenhon and spill response plan approval March 2006 

WetJands Letter of Interpretahon 
Freshwater WetJands Permit 
Waterfront Development Perm,t 

T,dalands Dcense 

Sectio4n 401 Water Quality CertrfK:ate 

Subchapter 8 Anr Quality Permits 

Subchapter 22 Title V Anr Qualdy Permit 

February 2004 
January 2005 
January 2005 

October 2004 

Jan~ry2005  

October 2004 

One year after operations 
commence 
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TABLE 1.3-1 (cont'd) 

MaJor Permits, Approvals, and Consultations for the Crown Landing LNG Project 

Agency Permit/Approval/Consultations Actual or Anticipated 
AppL~oation 

Filing/Consulter,Do Date 

Water Quality Bureau of Nonpo~nt Industrial Stormwater Permit February 2005 
PolJutJon Contr~ Treatment works approval foe subsurface disposer Febcuary 2005 

Bureau of Point Source 

Bureau of Retease Prevention 

Bureau of Safe Drinking Wafer 

Bureau of Water Allocation 

Diws~on of Fish, Game, and Wildl~e 

State Historic Preservation Office 

Ofltce ot Coasta~ P~anning and Program 
Coordination 

system 

Surface Water D=scharge General Permit 

Approval of Discharge Prevention, Containment 
and Countermeasure Plan and Discharge 
Cleanup and Removal Plan 

We~l Drilhng Permit 

Wafer Allocation Permit 

Endangered species rewew 

Rewew under seclion 106 of the National Historic 
Preservation Act 

Coastal zone consistency determi~al~on 

Division of WelerShed Maoagement 

New Jersey Department of Transportation 

STATE - DELAWARE 

De~aware Department ot Natural Resources 
and Environmental Control 

Office of the Secretary 

Coastal Management Program 

Divis~n ol Water Resources 

Division of Fish and Wildlife 

Delaware State Historic Preservation Off~e 

LOCAL 

Gloucester County Soil Conservation Distnct 

Water Quality Management Plan consistency 

Road Opening and Access Permit 

Coastal Zone Status Decision and Permit 

Coaster zone consistaf~'y detanminat~on 

Subequecus Lands Permit 
Water Allocatio~ Permit 
Sect~n 401 Water Qualm/Certifktate 

Endangered species review 

Review under section 106 of the National Historic 
Preservation Act 

Approval of So~l Erosion and Sedimentation 
Control Plan 
Discharge of Stormweter from Construction Site 
General Permit 

February 2005 

February 2005 

February 2005 

February 2005 

Consultation ongoing 

August 2004 and October 
2004 (no effect letters) 

January 2005 

Augus12004 (tnformat 
Determination) 

February 2005 

December 2004 

February 2005 

February 2005 
February 2005 
February 2005 

Consultation ongoing 

Sepfembe~ 2004 (no effect 
letter) 

February 2005 

February 2005 
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TABLE 1.3-1 (cont'd) 

Major Permltl, Approvals, end Con=ultatlon$ for the Crown Landing LNG Project 
Agency permit/Approval/Consultations Actual or Anticipated 

Application 
Firing/Consultation Date 

Gloucester County Health Department 

Logan Township Zoning Commission 

Logan Township Planning Commission 

Sept~ system approval 

Redevedopment p~an approval 

Site p~an approval/building permit 

February 2005 

January 2005 

February 2005 
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Agency 

TABLE 1.3-2 

Major Permit=, Approval=, and ConsultaUons for the Logan Lateral Project 
Penm,t/Approval/Consultations Ant,c,patacl ApplK;ation 

Filing/Cor~ur~lion Dale 
F E D E R A L  

Federal Energy Regulatory Commismon 

Advisory Council on Histoed Preservation 

U.S Army Corps of Engineers 

US. Department of Commerce, Nal:onal 
Oceamc and Atmosp~orK; Administration 
(NOAA) 

NOAA Fisheries 

U,S Department of the Interior 
U S  F~sh and Wildlife Service 

S T A T E  - N E W  J E R S E Y  

New Jersoy Department of Enwronmental 
Protection 

Land Use Regulation Program 

Bureau of Waler AIIocalion 

Bureau of Point Source 

Off~ce of Dredging and Sed+ment 
Technology 

DivisiOn of Fish, Game, and Wildhfe 

State Histor~ Preservation Office 

Office of Coastal Planning and Program 
Coordination 

Certit~cate of Public Convenience and Necessrty 
to construct, install, own, operate, and maintain a 
pipeline under section 7(c) of the NGA 

Review under section 106 of the National Historic 
preservation Act 

Authorization required for wed( (including 
dredging) or structures in navigable waters under 
section 10 of the Btvers and Harbors Act of 1899 
and the dJseharge of dredged or fill material 
(including filling and grading actiwtms) into waters 
of the United States (including wetlands) under 
section 404 of the CWA of 1972 

Consultahon regarding compliance with section 7 
of the Endangered Species Act; the Magnuson- 
Stevens Fishery Conservation and Management 
Act; and the Marine Mammal Protection Act 

Consultation regarding compliance with section 7 
of the Endangered Species Act, the Migratory 
Bird Treaty Act, and the F~sh and W~ldlite 
Coordination Act 

Freshwater Wetlands Pencil 
Stream E~roachment Permit 
Waterfront Development Permit 

Water Allocation Pen"nil 

Surface Water Discharge General Permit 

Section 401 Water Quality Certit~ate 

Endangered species review 

Review under section 106 of the National Histor~ 
Preservation Act 

Coastal z o n e  consistency determination 

September 2004 

Consultations, as 
necessary 

February 2005 

Consultahon ongoing 

ConsullatJon ongoing 

February 2005 
February 2005 
February 2005 

April 2006 

April 2006 

February 2005 

Consultation ongoing 

Consultation ongoing 

February 2005 
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TABLE 13-2 (cont'd) 

Major Permits, Approvals, and Consultations for the Logan Lateral Project 

Agency permit]Approval/Consultations Anticipated Appl~ation 
Fihng/Consultation Date 

STATE - PENNSYLVANIA 

Pennsylvania Department of Environmental 
Protection 

Off~co of Water Management 

Bureau of Watershed Management 

Bureau of Water Supply and 
Wastewater Management 

Pennsylvania Department of Natural 
Resource Conservation 

Pennsylvania Game Commission 

Pennsylvania Fish and Boat Commission 

Pennsylvania State Htstori¢ PreservatKm 
OIf~e 

LOCAL 

Gloucester County Soil Conservation D,strict 

Delaware County Conservation Dismct 

Delaware County, Brookhaven Borough. 
Ctty el Chester, Chester Township, Aston 
Township. Logan Township 

Coastal zone consistency determination 

Watar Allocaf~ Permit 

NPDES Genera] Permit for Hydrostatic Test 
Water Discharges 

Endangered spectes revtew (plants) 

Endangered species review (mammals) 

Endangered species review (fish. reptiles, and 
amphibians) 

Review under section 106 of the National Histonc 
PreservatK)n Act 

Approval of Soil Erosion and Sedimentation 
Control Plan 
D~scharge of Sformwatar from Construction Site 
General Permit 

Approval of Soil Erosion and Sedimentation 
Control Plan 
Discharge of Ston'nwater from Construction Site 
General Permit 
Chapter 105 Waterways and Wetlands General 
Permits 

Road Crosstng Permits 

February 2005 

April 2006 

April 2006 

Consultation ongoing 

Consultation ongoing 

Consultation ongoing 

October 2004 (no effect 
letter) 

April 2006 

Apn12006 

Apnl 2006 

Apn12006 

February 2005 

April 2006 
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1.4 STAKEHOLDER INVOLVEMENT PROCESS 

On December 5, 2003 and January, 9, 2(X)4, Crown Landing and Texas Eastern, respectively, filed 
requests with the FERC to use the NEPA Pro-filing Process. At that tiB~, both companies were in the 
preliminary design stages of the projects and no fi)rmal applications had been filed with the FER('. 
(Trown Landing's and Texas Eastern's requests to use the NEPA Pre-filing Process were approved on 
January 8, 2(X)4 and January, 20. 2(X)4, respectively. Pre-filing docket numbers (PF04-2-0(IO lot the 
Crown Landing I,N(; Prt:iect and I'FO4-5-tXX) for the Logan Lateral Project) were established to place 
infi)rmation filed by the companies and related documents issued by the FERC into the public record. 
The Pre-filing Process provided opportunities for interested stakeholders to become involved early ira 
project planning, facilitated interagency cooperation, and assisted in the identification of issues prior to 
the companies filing their applications with the FERC. 

Since initiating the Pre-filing Process with the FERC, (Trown Landing and Texas Eastern ha,.e 
conducted open houses for the general public, attended several meetings with federal, state, and local 
agencies, and met with various elected officials in New Jersey, Pennsylvania, and Delaware. Crown 
Landing sponsored three intormational open houses: March 9 in Claymont, Delaware; March 10 in Logan 
Township, New Jersey; and March 11 in Marcus Hook. Pennsylvania. Texas Eastern participated in the 
March 10 open house in Logan Township and then held additional open houses in Pennsylvania on March 
30 in Brookhaven, March 31 in Chester Township, and April 1 in (?hestcr. The primary purpose of these 
open houses was to provide project information to mterested stakeholders and to respond to questions and 
comrnents regarding the projects. A FERC representative was in attendance at these open houses to 
provide information on its regulatory process. 

Five interagency meetings were held on March 4, March 9, May' 6, May, 20, and ,August 19, 2(R)4 
with state and federal agencies to discuss the project and to identify issues that need to be addressed in the 
I:IS. Table 1.4-1 lists the location and attendees at each of the interagency meetings that were conducted 
during he pro-filing process. 

MeeUng Date 

TABLE 1.4-1 

List of Intetagency Meetings Conducted for the Proposed Prelects 
Meeting Location MeeUng Attendees 

March 4. 2004 

March 9, 2004 

May 6, 2004 

May 20, 2004 

August 19, 2004 

Trenton, New Jersey 

Dover, Delaware 

Swsdesboro, New Jersey 

Dover, Delaware 

Swedesboro, New Jersey 

FERC, Coast Guard. COE, FWS, NJDEP, NJ State 
Historic Preservation Office (SHPO). NJ Department of 
Transportation (DOT). Delaware River Basin 
Commission. Texas Eastern. and Crown Landing 

FERC. DNREC. DE SHPO, Delaware Energy Office, and 
Crown Landing 

FERC. COE, FWS. EPA. NOAA Fisheries, U.S. DOT 
Office of Pipeline Safety. NJDEP. PADEP, Texas 
Eastern. and Crown Landing 

FERC. COE, EPA. NOAA Fisheries. DNREC. DE SHPO. 
and Crown Landing 

FERC. COE. FWS. EPA. NOAA Fisheries. NJDEP, 
DNREC. Delaware River Basin CommlssK)n. Crown 
Landing. and Texas Eastern 

Crown Landing and Texas Eastern also established project web sites (www.bpcrownlanding.com 
and wwwdegt-loganlateral.com), which are perkxtically updated with project information. 

Within 3 days of filing their applications with the FERC, and in accordance ,,~ith the 
Commission's regulations and Orders 609 and 609-A. Crown Landing and Texas Eastern notified 
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affected landowners and residents within 0.5 mile of the LNG terminal site and along the pipeline route 
that they filed their applications. Crown Landing and Texas Eastern also published notices of their 
applications in newspapers that are in general circulation in the project area and placed copies of their 

applications at the following libraries: 

• Crown Landing LNG Project - Logan Branch of the Gloucester County Library. Logan 
Township; Brandywine Hundred Branch of the New Castle County Library. Wilmington; 

and 

• Logan Lateral Project - J. Lewis Crozier Library, Chester; Aston Public Library, Aston; 
Logan Branch of the Gloucester County Library. Logan Township 

1.5 PUBLIC REVIEW AND COMMENT 

On April 19. 2004, the FERC issued a Notice of b~tent to Prepare an Environmental Impact 
Statement for the Proposed Crown Landing LNG and Logan Lateral Projects, Request for Comments on 
Environmental Issues, and Notice of Public Scoping Meetings (NOI), The NOI was sent to 793 interested 
parties, including federal, state, and local officials; agency representatives; conservation organizations; 
Native American tribes; local libraries and newspapers; residents within a 0.5 mile of the proposed LNG 
terminal; and property owners along the proposed pipeline route. Issuance of the NOI signified the start 
of the time period for receiving written comments on the proiects. On September 29. 2(X)4. the FERC 
issued a Notice of Applications. This second notice announced the filing of FERC applications by Crown 
Landing and Texas Eastern and a final opportunity to submit comments. 

As noticed in the April 19, 2004 NOI, FERC staff initially conducted two public scoping 
meetings: one meeting on May 5, 2(K)4 in Chester Township. Pennsylvania; and another meeting on May 
6, 2004 in Swedesboro, New Jersey. At the request of Delaware officials, a third public scoping n~eting 
was held on June 9. 2004 in Claymont, Delaware (notice of this meeting was issued by the FERC on May 
26, 2004). These meetings provided an opportunity for the general public to learn more about the 
proposed projects and to participate in our analysis by commenting on issues to be included in the EIS. A 
total of al:x)ut 200 people attended these meetings and 38 people provided oral comments (7 commentors 
at the Pennsylvania meeting, 20 commentors at the New Jersey meeting, and 11 commentors at the 
Delaware meeting). Transcripts of these meetings are part of the public record for the projects. 

On January 11. 2005, the FERC conducted an inspection of the proposed terminal site that was 
open to the public. The next day. the lrERC conducted a cryogenic design and technical conference with 
Crown Landing personnel in Swedesboro, New Jersey to discuss design and engineering aspects of the 
Crown Landing LNG Project. The meeting was limited to existing parties to the proceeding (i.e., anyone 
who specifically requested to intervene as a party), Attendees included Crown Landing representatives, 
agency representatives (Department of Transportation (IX)T) Office of Fipeline Safety and Coast Guard), 
industry representatives, and other interested parties. 

Although the NOI established an initial closing date of June 21. 2004 for scoping comments on 
the projects, the FERC staff continued to receive, accept, and consider comments through the end of the 
comment period specified in the second notice (comment period ending October 20, 2004). A total of 36 
comment letters were received in response to the notices; 16 of these letters were in support of the project 
and the other 20 letters identified specific issues and concerns, Table 1.5-1 briefly summarizes the 
primary issues identified and comments received during the public scoping process. 
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TABLE 1.5-1 

Primary I lsuea Identified and Comments Received D~Jring the Public Seeping Process 
for the Crown Llmdlng LNG and Logan Lateral ProJecte 

FJS Section Where 
Issue Specific Comments Commente are Addressed 

ALTERNATIVES alternative LNG terminal sites, pipeline routes, and dredge disposal 3.0 
areas; alternative LNG terminal s,tes that are less populated and 
have fewer nearby industrial sites; atiemative pipeline routes that 
avoid residences and residential streets 
the quantity and quality of sediments to be dredged from the stnip 2.4 13 and 4 2.2 
berth area; future maintenance dredging and dredge disposal needs 
impacts of dredging and terminal construction and oparatuon on 4.3 
water quality of the Dalaware River 
impacts on tidal wetlands along the Delaware River and Oldmans 4.4 
Creek 
impacts on shallow water habitat in the Delaware River; impacts on 4.5 and 4.7 
spawning and foraging habitat of striped bess, shorthose sturgeon, 
and other res,dent and transient aquatic organisms; potenbal 
impingement and entrainment impacts on fish and hsh eggs as the 
result of appropnating hydrotest water and ballast water; impacts on 
a heron rooker~ on Pea Patch Island; ~pacts on pied-billed grebe 
inhabiting wetlands along Birch Creek; impacts on bald eagles 
effects of LNG ships on other ship and boat traffic in the Delaware 4.8 
River; effects of constrection-related traffic on existing traffic levels 
on U S Route 130; impacts on public access to tidal waters and 
recreational hshing areas; potential to encounter contaminated 
sites in the prelect area; impacts on nearby commercial 
developments 
economK: rmpacts on Logan Township and surrounding 4.9 
communitms; enviror~nental and eCOn(~T~K: justce associated with 
constructing the proposed pipeline in minority and low-income 
n~gt~borhoods; potential for and economic impact of closure of 
Delaware Memorial Bridge; impacts on property values and 
tnsurance rates; the demand of the project on local po{Lce and fire 
services; the potential for the project to provide jobs and support 
economic developi'nent; costs of providing securay to LNG terminal 
and ships 
impacts on cultural resources including archltestura[ resources and 4.10 
marine archae<dogical srtes 
air and noise ~pacts including the effects of dust and emissions 4.11 
from coostruction equip~'nent and facility operations; the potential for 
odors and noise associated with construction and operation of the 
p¢oposed facihties 
Impacts on pu~ic safety, particularly the safety of peo~e that live or 4.12 
work near proposed LNG terminal; risks associated w~th storing and 
transporting LNG; safety and security measures to p~rotest ships 
and the terminal, the potential for terrorism; emergeccy 
preparedness and response planning with local communfties: 
effects of releases of LNG from shoos or the terminal; potential 
impacts on the Salem Nuclear power Plant, Logan Generating 
Station, or other industrial facilities as the result of an LNG-ralated 
incident; impacts of security zone around LNG ships end terminal 
cumulative impacts on the Delaware River as a result of the pro~est 4.13 
and existing indu~sthel activities 

DREDGING AND 
DREDGE DISPOSAL 
WATER RESOURCES 

WETLANDS 

FISH AND WILDLIFE 

LAND USE 

SOCIOECONOMICS 

CULTURAL RESOURCES 

AIR QUALITY AND NOISE 

RELIABILITY AND 
SAFETY 

CUMULATIVE IMPACTS 
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1.6 NON JURISDICTIONAL FACILITIES 

Electrical power to operate the LNG terminal facilities would be provided by a new 69 kV 
electric transmission line that would be constructed from an existing Conectiv Power Delivery substation 
(Conectiv's Nortonville Substation) located on the south side of U.S. Route 130 to the LNG terminal site. 
The transmission line would cross U.S. Route 130 and follow the proposed access road into the LNG 
facility (which is the existing access road into the Logan Generating Station). Approximately 3,500 feet 
of dual feed electric transmission line supported on transmission poles spaced about 225 feet apart would 
be installed. This transmission line would replace a smaller existing powerline that extends along the site 
entrance road to the proposed terminal area. The Nortonville Substation and two other substations would 
need some modifications but none of these modifications would result in expansions of the tacilities or 
land-disturbing activities outside of the existing fence lines. An environmental analysis of these 
nonjurisdictional facilities is included in this EIS. 
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2.0 DESCRIPTION OF PROPOSED ACTION 

2.1 I';XISTIN(; SITE CONDITIONS 

"]'he proposed LNG import terminal would be located on a 175-acre undeveloped parcel located 
along the [)ela~ are Ri',er between Oldmans (.'reek and the Logan Generating Station. a pulverized coal- 
fired pov.er plant owned by National Energy Power Cmnpany, L.L.C. The site is predominantly 
agrictdtural land and wetland Ten pipelines, including three natural gas pipelines, one nitrogen pipeline, 
and six Sun Oil Company pipelines traverse the site. Of the six Sun Oil (Tompany pipelines on the site, 
three of the pipelines transport petroleum products (butane, jet fuel, and gasoline) and the other three 
pipelines are currently inactive. U.S. Route 130 borders the southern boundary of the site and provides 
access to the site via the existing road to the Logan Generating Station. The offshore portions of the 
proposed proiect v, ould be located in the l)elaware River between the Marcus Hook anchorage area and 
the shoreline. An aerial photograph showing the existing conditions on the LNG terminal site is provided 

on figure 2.1-1. 

2.2 PROPOSEI) PROJECT 

The Crown Landing LNG Project would consist of onshore LNG storage and process facilities 
located in Logan Township, Gloucester County, New Jersey and an offshore ship unloading facility 
located in New Castle County, Delaware. The LNG import terminal would have interconnections with 
threc natural gas pipeline systems. One of these interconnections would be the Logan Lateral Project, 
which would consist of I I.IX) miles of 30-inch-diameter natural gas pipeline from Texas Easten~'s 
Chester Junction facility located in Brookhaven Borough, Dela~vare County, Pennsylvania to the LNG 
facility. Other towns and townships crossed by the Logan Lateral route include the City of Chester, 
Aston Township, and Chester Township in Pennsylvania and Logan Township in New Jersey. The other 
two interconnections (Columbia Gas and Transco pipelines) would be within the proposed LNG facility 
site. A general project location map for both projects is provided on figure 2.2-1. 

2.2.1 LNG Terminal  

The LNG terminal facilities would include a ship unloading facility, three LNG storage tanks, 
vaporization and vapor handling systems, a nitrogen injection system, and administrative and support 
buildings. A layout of the proposed facilities is provided on figure 2.2.1-1. 

2.2.1.1 Ship Unloading Facility 

The ro sed nroiect would include the construction and operation of a ship unloading facility 
• present that would p cal~pable'ofJhandhng LNG ships with cargo capacities up to 200,0(]0 m ~. At the 

time, the largest LNG ships in the world fleet have cargo capacities of 138,000 m 3. The facility would be 
capable of mooring and offloading one LNG ship at a time. Crown Landing anticipates that a ship about 
every 2 to 3 days (about 120 to 180 ships per year with an average about 150 ships per year) would 

offload LNG at the proposed facility. 

The ship unloading facility would be located in the Delaware River adjacent to the Marcus Hook 
anchorage area. It would consist of an angled pier with a 2,000-foot-long by 50-foot-wide trestle, an 
approximately 6,000 square foot unloading platform, and a single berth with four breasting dolphins and 
five mooring dolphins. Walkways connecting the dolphins to the platform would provide personnel 
access and a gangway between the ship and the dolphins would provide crew access. The trestle would 
provide structural support for cryogenic lines, a spill containmem trough, and utility lines connecting the 
unloading facility with onshore facilities and would accommt~late two travel lanes for light vehicles• A 
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control room would be located on the pier to facilitate monitoring of ship unloading operations. To 
accommodate future larger I+NG ships (i.e., 200,000 m 3 capacity), the ship unloading facility would be 
constructed with additional quick release hooks for extra lines, a modified fendering system, some larger 
structural elements, and modified k~'ations of the mooring dolphins. 

An LNG transfer system would be installed on the unloading plattorm to transfer the LNG t?om 
the ship to the storage tanks. This transfer system would consist of three 16-inch-diameter unloading 
arms for liquid transfer to the storage tanks and a 16-inch-diameter arm for vapor return to the ship. A 
44-inch-diameter cryogenic transfer line would connect the liquid unloading arms to the tanks and a 16- 
inch-diameter vapor return line would connect the tanks to the vapor return arm. The unloading arms 
would be equipped with powered emergency release couplers that would disconnect the arms from tbe 
ship in the event that the ship moves excessively relative to the unloading platform and the safe operating 
distance of the arms. Onboard ship pumps would be used to pump the LNG through the transfer system 
and into the storage tanks. An additional 12-inch-diameter cryogenic line would be installed from the 
tanks to the main header on the unloading plattbrm to recirculate LNG through the system to maintain 
cold conditions between ship unloadings. 

Crown Landing would design the ship unloading l'hcility in accordance with applicable codes and 
standards, including but not limited to the Oil Companies International Marine Forum, Society of 
International Gas Tanker and Terminal Operators, American Petroleum Institute. and American Society 
of Civil Engineers. The facility would be designed to provide a safe berth for the receipt and support of 
I.NG. ships and to ensure the safiz transfer of I.NG cargoes from the ships to the onshore storage tanks, 

2.2.1.2 LNG Storage Tanks  

LN(I unloaded from the ships would be stored in a three 150,000 m 3 net (158,000 m ~ gross) full 
containment storage tanks. The tanks would have a design pressure of 4,2 pounds per square inch gauge 
(psig) and a normal operating pressure of 2,7 ps ig  Figure 2.2.1-2 shows the conceptual design of Crown 
Landing's proposed storage tanks. The double-walled tanks would have a primary inner container and a 
secondary outer container and would be designed so that both the self-supporting primary container and 
secondary container could independently contain the L N G  The inner container would be made of 9 
percent nickel steel and the outer container would be pre-stressed reinforced concrete. A concrete-domed 
roof with a carbon steel liner would be constructed over the outer container, The diameter of the outer 
containers would be about 250 feet and the height of the storage tanks would be about 175 feet from 
grade to the top of the dome roof. The storage tank foundations would consist of a concrete pile cap 
supported by steel pilings. Based on preliminary design, each tank would require 1,176 18-inch-diamater 
steel pipe piles driven to a depth of about 100 feet below grade, 

The insulated tanks would be designed to store LNG at a temperature o f - 2 6 0  ° Fahrenheit (F) 
with a maximum boil-off rate of 0.05 percent of the tank contents per day at 96 ° F ambient temperature 
(highest l-day mean temperature). The 4-foot annular space between the sidewalls of the inner and outer 
containers would be insulated with loose-fill expanded perlite and fiberglass resilient blanket. The 
suspended deck at the top of each tank would be insulated with 3 feet of perlite deck insulation and the 
bottom of each tank would be insulated with 16 inches of cellular glass load-bearing blocks. 

All piping connections and tank nozzles would enter and exit fi'om the top of the tanks. There 
would be no penetrations through the inner or outer walls or bottom of the tanks. Three low-pressure 
sendout pumps would be installed within each tank to pump the LNG to external high-pressure pumps 
and the vaporizers. The three pumps provided in each tank would be capable of sending out the base-load 
capacity of the terminal from a single tank. 
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Non-Internet Public 

Facility Location Maps 
Figures 2.1-1, 2.2-1, 2.2.1-1 (Pages 3-5) 

Public access for the above intbrmation is available only 
through the Public Reference Room, or by e-mail at 

ublic re feren ceroom(a),ferc.gov. p . I . -  
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2.2.1.5 Nitrogen Injection System 

Depending on the source, the imported LNG may have a British thermal unit (Btu) content that is 
higher than the pipelines can accept. To reduce the heating value of the vaporized LNG to meet 
specifications of the receiving pipeline systems, Crown Landing would inject nitrogen into the vaporized 
LNG via the boil-off gas compressor. The nitrogen would be produced in a cryogenic air separation 
system and would be injected into the LNG stream at the boil-off gas condenser, The air separation 
system would consist of air filtration and dehydration, air and nitrogen compressors, heat exchangers, a 
turbo-expander, distillation towers, and a 750,0(X) gallon liquid nitrogen storage tank. Direct Btu 
analyzers would be used to monitor and control the heating value of the vaporized I.NG. 

2.2.2 LNG Ships 

I.NG could be shipped from a variety of sources around the world, including Algeria, Australia, 
Brunei, Indonesia, Malaysia, Nigeria. Oman. Qatar, Trinidad. and United Arab Emirates. Crown Landing 
anticipates that the proposed LNG terminal would receive LNG from Trinidad and West Africa (Nigeria 
or Algeria). Although LNG ships and their operation arc directly related to the use of the proposed 
import terminal, they are not subject to the section 3 authorization sought in this application. 

Ship Selection and Inspections 

The I.NG ships that would deliver LNG to the terminal would include both predominantly 
dedicated ships (BP's Trader Class ships) and ships that would deliver I.NG that BP has purchased from 
the worldwide market. The dedicated ships would be owned and operated by BP and flagged under the 
British flag. Ships not under the control of BP would be vetted by BP to ensure that they meet its 
requirements regarding safe operating procedures and crew qualifications. The vetting would include a 
reviev¢ of a recent inspection conducted by either a BP ship inspector or accredited inspector, an audit of 
the ship manager's office, and a review of current in~brmation on the ship. BP would continually monitor 
ship operations to ensure that the operations are according to their established pr~x:edures and to ensure 

that the ships are maintained to all standards. 

Ships using the terminal would also comply with the Coast Guard regulations for I.NG ships. 
This compliance is demonstrated by the operator of the LNG ship having proper certificates authorizing 

the transport of LNG as follows: 

• United States Flag LNG Ship - The Coast Guard Certificate of Inspection must be valid 
and endorsed for the ship to transport LNG (46 CFR 154, 1979). A Coast Guard 
Certificate of Inspection (COl) is issued tbr a period of 5 years and retention of the COI 
depends upon the continued maintenance of the vessel in a safe operating condition and 
satisfactory completion of required annual inspections during the 5-year COl period. 

• Foreign Flag LNG Ship - The ship must have a valid Certificate of Compliance issued by 
the Coast Guard. The certificate is issued after the ship has proven that it complies with 
the Coast Guard regulations and after it has been satisfactorily inspected by a Coast 
Guard Marine Safety Office (46 CI:R 154, 1979), A Certificate of Compliance (CO(') is 
valid for a 2-year period and remains valid pending satisfactory completion of an annual 
mid-period examination between ('(9(." renewals 

Both United States and foreign flagships must be annually inspected by the Coast Guard and the 
flag state, Coast Guard officers from the Marine Safety Oflice/Group Philadelphia may board the LNG 
ships arriving at the mouth of the Delaware Bay to perform a security inspection and to assure compliance 

with safety standards. 
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Ship Design and Construction 

The LNG terminal would be designed to accommodate vessels with cargo capacities from 
138.(RR) m ~ to 2(X),(~X) m 3. N " L. G vessels of this size would typically have total lengths of 914 to 1,056 
feet. beams (widths) of 138 to 167 feet. and loaded drafts of 38 feet 

The ships that transport I.NG are specially, designed and constructed to carry I.NG for long 
distances. LNG ship construction is highly, regulatcd and consists of a cotnbination of conventional ship 
design and equipment, with specialized materials and systems designed to safely, contain liquids stored at 
temperatures of -2t" 0 F. 

Pr()file 

I.NG ships have a distinctive appearance compared with other transport ships. An LNG ship has 
a high freeboard (i.e., that portion of the ship above water) because of the comparatively low density of 
the cargo. Because of the high freeboard, when compared with vessels such as an oil tanker, wind 
velocity can affect the maneuverability of the ship, particularly at slow speed, such as during docking. 

llull .~..y st e m 

All I.NG ships are constructed v, ith double hulls while most other liquid transport ships presently' 
in use have single hull construction. Double hull construction increases the structural integrity of the hull 
system and provides protection tor the cargo tanks in case of an accident. The space between the inner 
and outer hulls is used Ior water ballast. The International Codefi~r the Constrtwtion aml t:'quipment of 
Ships Carrying Liquefied Gases in Bulk (Gas Tanker Code) and Coast Guard regulations require that 
I.NG ships mcet a Type IIG standard of subdivision, damage stability, and cargo tank location. 

The Type IIG design ensures the LNG ship could withstand flooding of any two adjacent 
compartments without any adverse effect upon the stability of the ship. Type IIG design also requires that 
the cargo tanks must be a minimum of 30 inches from the outer hull and a minimum distance above the 
bottom of the ship equal to the beam of the ship divided by 15, or 7.5 feet, whichever is less. This 
distance is intended to prevent damage to the cargo tanks in case of low energy type accidents that might 
occur in harlx~rs and during docking. Most large LNG ships have a distance of 10 to 15 feet between the 
outer hull and cargo tank. 

( 'ontainmcnt Systems 

An LNG containment system on the ships consists principally of the cargo tank (sometimes called 
a primary barrier), the secondary barrier, and insulation. The containment system also includes cargo 
monitoring and control and safety systems. 

Three basic tank designs have been developed for LNG cargo containment: prismatic free- 
standing, spherical, and membrane. The earliest form of LNG containment is the prismatic free-standing 
tank. It consists of an aluminum alloy or 9 percent nickel steel, self-supporting tank that is supported and 
restrained by the hull structure. Insulation consists of reinforced polyurethane foam on the bottom and 
the sides, with fiberglass on the top. The spherical tank design, also known as the Moss design, uses an 
unstiffened, spherical, aluminum alloy tank that is supported at its equator by a vertical cylindrical skirt, 
with the bottom of the skirt integrally welded to the ship's structure. This free-standing tank is insulated 
with multi-layer close-cell polyurethane panels. In the membrane containment system, the ship's hull 
constitutes the outer tank wall. with an inner tank membrane separated by insulation. Two tbnrts of 
membrane are commonly' used: the Technigaz membrane using stainless stccl and the Gas-'l'ranstx)rt 
membrane using lnvar. 
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LNG ships are of the double-hulled design regardless of the containment system used. A double 
bottom and double sides are provided for the full length of the cargo area and arranged as ballast tanks, 
independent of the cargo tanks. The donble-hulled design provides greatly increased reliability of cargo 
containment in the event of grounding and collisions. Further, the segregated ballast tanks prevent ballast 

water from mixing with any residue in the cargo tanks. 

Pressure.fl~emperal ure Control 

A basic goal of all LNG containment systems is to maintain the LNG cargo at or near 
atmospheric pressure at the boiling temperature of the LNG (about -260 ° F). This is accomplished using 
"auto-refrigeration," a phenomenon that results from the constant heat flow into the tank and the removal 
of the associated vapor. The vapor removal rates range from 0.25 to 0.15 percent (by volume) per day 
and is used to supplement the bunker fuel in the ship's boilers. As a result, LNG ships have reduced 

emissions when compared with conventional oil-fired ships. 

Ballast Tanks 

Sufficient ballast water capacity must be provided to permit the ship to return to the loading port 
safely under various sea conditions. LNG cargo tanks are not used as ballast tanks because these tanks 
must contain a minimal amount of LNG to remain at cryogenic temperatures. Consequently, LNG ships 
must be designed to provide adequate ballast capacity in other locations. 

Ballast water tanks on LNG ships are arranged within the LNG ship's double hull. It is essential 
that ballast water not leak into the LNG containment system. To reduce the potential for leakage, the 
ballast tanks, cofferdams, and void spaces are typically coated to reduce corrosion. LNG ships are also 
periodically inspected to examine the coating and to renew it as necessary. 

A ballast control system, which permits simultaneous ballasting during cargo transfer operations, 
is a l ~  incoclxs'ated into each LNG ship. This system allows the LNG ship to maintain a constant draft 
during all phases of its operation to enhance performance. Under normal operating conditions, ballast 
water would be taken onto the ship during and after LNG offloading to maintain the trim and stability of 
the ship. A 138,000 m 3 LNG ship would typically take on ballast water at a rate of about 5,2(10 cubic 
meters per horn" (m3/l'u ") (about !.4 million gallons/hour) and a 200,000 m 3 ship would take on ballast 
water at a rate of about 7,500 m3/lu " (about 2 million gallons/hour). For both ships, the ballast water 
would he taken on over a 10-hour period, resulting in a total ballast water intake per ship of about 521)00 
m ~ (13.7 million gallons) for a 138,000 m ~ ship and 75,000 m 3 (19.8 million gallons) for a 200,000 m a 
ship. Assuming a lO-hour reballasting period for a 138,000 m ~ ship, the average ballast water intake 
velocity would he about 1 foot per second. A portion of this ballast water would be taken on while at 
berth and the remaining amount would he taken on while in transit down the Delaware River. Ballast 
water would not he discharged to the Delaware Bay and River during unloading operations. 

BP's  Trader Class ships have three ballast water intakes, each with ballast pumps rated at 3,000 
m3/hr. Typically, two of the pumps operate during ballasting and the third pump is on stand by. The total 
area of the two lower ballast intake openings is 3.55 square meters. The openings are protected by bar- 
type grids having 4.5 millimeters (ram) bars spaced 25 mm apart, reducing the clear flow area to 2.36 
square meters. The highest and lowest points of the openings are 8.38 and 9.46 meters below the ship's 
waterline. The upper (third) opening has a total grid clear flow area of 4.16 square meters and has 
strainers with a 5 mr ,  mesh fitted inboard of suctions valves prior to the ballast pump. 
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Crew Qualifications and Training 

All officers and crews of the LNG ships using the terminal would comply with the International 
Convention Standards of Training, Certification and Watch Keeping for Seafarers. Key members of the 
crew must have specific training in the handling of LNG and the use of the safety equipment. Officers 
must receive simulator training in the handling of the ship and the cargo systems specific to the conditions 
at the project site. A licensed Delaware River Pilot would advise the LNG ship Captains on the 
navigation of the ships on the Delaware Bay and River. In addition, a Docking Pilo~ would board each 
ship at the Delaware Memorial Bridge to navigate the ship upriver to the LNG terminal berth as well as 
navigate the ship back down river upon departure. 

2.2.3 Pipeline Facilities 

The LNG terminal would be connected to three interstate natural gas pipeline systems, including 
Columbia Gas, Transco, and Texas Eastern. The interconnections for the Columbia Gas and Transco 
pipeline systems would be on the LNG facility site. The meter and regulation stations for these two 
interconnections would be located west of the storage tank area. An approximately 500-foot-long, 20- 
inch-diameter pipeline would be constructed onsite from Columbia Gas' existing pipeline to the meter 
station. No additional pipeline would be needed for the Transco interconnection. 

To interconnect the LNG terminal with the existing Texas Eastern pipeline system, Texas Eastern 
proposes to construct 11.00 miles of 30-inch-diameter pipeline between its Chester Junction facility in 
Pennsylvania and the LNG terminal site. The pipeline in Pennsylvania would cross 1.26 miles of 
Brookhaven Borough, 1.68 miles of Chester Township, 0.16 miles of Aston Township, and 1.82 miles of 
the City of Chester. All 6.08 miles of the pipeline in New Jersey would he in Logan Township. Figure 
2.2.3-1 shows the location of the Logan Lateral. 

Aboveground facilities associated with the proposed Logan Lateral include: 

a pig receiver and launcher facility ~, valves, and piping at the beginning of the pipeline 
located within the fenceline of the Chester Junction facility; 

a remote-controlled mainline valve with above ground valve operator and associated 
building and equipment at milepost (MP) 2.1 I; and 

a meter and regulation station and pig receiver and launcher facility at the end of the 
pipeline located on the LNG facility site adjacent to the other two stations. 

A pig is an internal tool used to clean and city a pipeline or to inspect a pipeline for damagc ¢¢ repair, 
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Non-Intemet Public 

Facility Location Maps 
Figure 2.2.3-1, Sheets 1-3 

Public access for the above information is available only 
through the Public Reference Room, or by e-mail at 

public, rcfcrenceroom@ ferc.g;ov. 
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2.3 LAND REQUIREMENTS 

2.3.1 LNG Terminal  

The proposed onshore LNG terminal facilities would be located tm a privately owned 175-acre 
parcel of land situated between the south side of the Delaware River and U.S. Route 13() in Logan 
Township, (;Ioucester County, New Jersey. Of  the 175-acre site, about 39 acres would be permanently 
devcloped for the LNG terminal facilities and access road. The pipeline facilities associated with the 
Logan Lateral Project would also occupy portions of the 175-acre site (,see section 2.3.2). In addition to 
the 39 acres permanently developed for the LNG terminal facilities, about 4 acres of the site would be 
used as a temporary staging and expanded work area during construction. The 4-acre area would be 
located in the southeast comer of the site adjacent to the access road and approximately 300 feet north of 
U.S. Route 130 and would include construction offices, material storage, and parking. The facility septic 
system would also be kx;ated in this area. The majority of the 4 acres would be graded and returned to 
open space after construction; however, {I.5 acre would he used for a septic system drain field. Dual feed 
electric transmission lines would be extended to the LNG terminal site from the existing Conectiv electric 
substation across U.S. Route 130 from the site entrance and along the site access road to the terminal area. 
About 3,500 feet of transmission line would be supported by transmission poles spaced an average of 225 
feet apart. A layout of the proposed LNG terminal facilities is provided on figure 2.2.1-1. Additional 
inIormation on the land use and requirements for the LNG terminal site is provided in section 4.8.1.1. 

The Crown Landing LNG Project would also require alx)ut 29.8 acres of riverbed associated with 
the Delaware River for a pier (approximately 2.4 acres) and a ship berth (approximately 27.4 acres, 
including the area to be dredged). The majority of the offshore ship unloading facility would be located 
in Delaware waters within the boundaries of New Castle County. 

2.3.2 Pipeline Facilities 

Construction of the pipeline facilities would disturb a total of  about 177.3 acres of land, 
consisting of 101.1 acres for the pipeline construction right-of-way, 65.6 acres for temporary extra 
workspace and staging areas, 4.4 acres for access roads, and 6.2 acres for aboveground facilities. 

Of  the 177.3 acres of land affected by construction of the pipeline facilities, about 54.1 acres 
would be retained as permanent right-of-way for the pipeline and 1.8 acres for the aboveground facilities. 
The remaining 121.5 acres would be allowed to revert to its former use. Table 2.3.2-1 summarizes the 
land requirements for the pipeline facilities. 

About 6.4 miles (58 percent) of the pipeline would be constructed within or adjacent to various 
existing rights-of-way (see table 2.3.2-2). Of  the 6.4 miles, 3.1 miles would be located within Texas 
Eastern's existing pipeline easement (1.4 miles) or other existing pipeline easements (1.7 miles), 3.1 miles 
would be located within existing road fights-of-way, and 0.2 mile would be located within an existing 
railroad right-of-way. The remaining 4.6 miles (42 percent) would be constructed on newly created right- 
of-way. 
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TABLE 2 3 2- t 

Summary of Land Requirements Associated with Construction and Operation 
of the Pipeline Facitities for the Logan Lateral Project 

Facihty Land Affected During Land Affected During 
Construction (acres) Operat:on (acres) 

Pipeline 

pipeline Right-of-Way_a/ 101 1 54 1 

Temporary Extra Workspace and Staging Areas 65.6 O.0 

Access Roads 4 4 0 0 

Pipeline subtotal 171 I 54.1 

Apoveground Facilities 

Chester Junction b/ 5.7 1 2 

Logan Mainline Valve _c/ 0 1 0 t  

Meter and Regulation Station ~ 05  0 5 

Aboveground Facility Subtotal 6 2 1 8 

Project Total 177 3 55 8 

_a/ Basedona 100-foot-w~leconstruction right-of-way Sorneareaswoutdhaveareduce~consrructionrfght-of-wayto 
avoid impacts on residential and wetland areas. Operation acreage is based on a 50-foot-wide permanent right-of-way 
in all areas except at road crossings where the right-of-way width would be as permitted by the local agencies. 
Beginelng at approximately MP 10. the pipeline right-of-way would be located within the proIx)sed f75.acre LNG 
terminal site but does not ovedap the 39 acres that would be permanently developed for the terminal facihties. 

_b/ The moO#Jcations and upgrades at Chester Junction would be conduCted within the existing 1.3-acre fenced facility 
located on a 5 7-acre site owned by Texas Eastern. The work would be conducted within the limits of the existing sde 
and no new property would need to be acquired by Texas Eastern. 

g/ The Logan Mainline Valve would require an additional 0.1 acre outs~e of Texas Eastem's existing r~ght.of-way 

~/ The Crown Landing meter and regulation station would be located within the developed area (i.e. 39 acres) of the 175- 
acre LNG terminal s,te. 

Note: The totals shown in this table may not equal the sum el addends due to rounding 

Texas Eastern generally proposes to use a 100-foot-wide right-of-way to construct the pipeline 
and a 50-foot-wide permanent right-of-way to operate and maintain the pipeline. The typical right-of- 
way cross sections that Texas Eastern would use for the l.ogan Lateral Project are pro',ided in Appendix 
B. Texas Eastern's actual use of workspace and permanent right-of-way v, idth (e.g,, spoil storage, 
equipment travel lane) may vary depending on the space available for construction and its road crossing 
permits and easements with local agencies. 

Temporary extra workspaces and s/aging areas would be required for construction at '~aterbtxty. 
road, and railroad crossings, as well as at horizontal directional drill (HDD) work sites. The kx:ations and 
sizes of the identified temporary extra workspaces and staging areas that Texas Eastern proposes to use 
are listed in table C-I in Appendix C, It is also anticipated that temporary oft\~ite workspace would be 
required for pipe and contractor yards, although the size and location of these areas have not yet been 
identified by Texas Eastern. 

Texas Eastern prol'~)ses to temporarily use nine roads for access to the right-of-way during 
construction. Tbese access roads are primarily existing paved, gravel, or dirt roads. Table C-2 in 
Appendix C lists the proposed access roads that would be used during construction of the Logan Lateral 
Project. Texas Eastern believes the majority of the roads can be used v,'ithout improvements but 
anticipates that it may be necessary to add gravel to the surface of some of the existing gravel roads. 
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TABLE 2 32-2 

Location of Existing Rights-of-Way in Relation to the Proposed Pipeline Route 

Begin End MP Segment Existing Easement Relat,onship Width of Width Used W~dth Used 
MP Length to Existing Existing for for 

(mJles) Rights-of- Right-of. Temporary Permanent 
Way Way (feet) Construction Right-of- 

Right-of-Way Way (feet) 
(feet) 

0 00 010 0.10 Texas Eastem's 14-ir~ch South 25 25 25 
Sinclanr Pipelnno 

0.10 0 21 0.11 Texas Eastern's 14-inch North 25 25 25 
Sinclair Pipeline 

0 21 0 30 0 09 None. new fight-of-way Not NA NA NA 
App,,cable 

(NA) 

0 30 1 12 082 Trimble Boulevard a/ 45 _b/ b/ 

1 12 f 19 007 Clearwater Avenue ~/ 45 b/ .12/ 

1 19 1.21 002 None, new nght-of-way NA NA NA NA 

121 1 23 002 Texas Eastem's 14-inch North 25 25 25 
Sinclair Pipeline 

1 23 1 65 0 42 Texas Eastern's 14-inch South 25 25 25 
Sir~claJr PipeBne 

1 65 229 0 64 Texas Eastern's 14-inch South 50 50 50 
Sinclair Pipeline 

2.29 2 55 0.26 None, new right-of-way NA NA NA NA 

2 55 2 71 0,16 Texas Eastem*s 12-~nch South 25 25 20 
Pipeline 

2 71 2 85 0 14 Felton Avenue ~ 45 b/ j~d 

2 85 292 007 Bethel Road ~/ 45 _b/ J2/ 

2.92 2 95 0.03 None, new right-of-way NA NA NA NA 

2 95 302 0 07 Interstate 95 _c/ Unknowo _c./ .~ 

3,02 3,15 0 13 Palmer Street ~/ 45 b/ b/ 

3,15 3 71 0 56 None, new right-of-way NA NA NA NA 

3,71 4 (30 0.29 Palmer Street _a/ 45 bl i0/ 

4 00 4.02 0 02 None. new right-of-way NA NA NA NA 

4.02 4.20 0.18 Norfolk Southern South Unknown ~t/ (j/ 
Railroad 

4.20 5.44 1.24 None, new right-of-way NA NA NA NA 

5.44 6.90 1.46 Ferry Road ~ 45 ..b/ b/ 

6.60 9.28 2.38 None, new rigtlt-of-way NA NA NA NA 

9.28 10.33 1.05 Williams Trensco North 50 45 35 
Pil~Nine 

10,33 10.89 0.56 Williams Transco North 50 35 25 
Pipeline 

10.89 11,00 0.11 Sun Oil Company West 60 31 21 
Pipelines 

~/ The pip~ine wourd be located within the road/railroad right-of*way but the exact location would be based on the location of 
other existing utilities within the easement (e.g, water, sewer, residential natural gas pipelines). 

_b/ The right-of-way width would be as perrnitt6d by the local agencies 

c/ Texas Eastern would install the pipeline across Interstate 95 by boring underneath the road (bored crossing) 

The right-of-way width would be as negotiated with Norfolk Southern 
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Texas Eastern proposes to construct two nev, aboveground facilities and modify, and upgrade one 
existing aboveground facility'. The new Meter and Regulation Station would be located within the 
proposed 175-acre LNG terminal site. This facility would require a 0.5-acre area witbin the 175-acre 
tern'tit)al property. Modifications and upgrades v,'ould be made to Chester Junction. which is an existing 
1.3-acre fenced facility located on a 5.7-acre site ov.'ncd by Texas Fastern in the Borough of Br(×)khaven. 
The v,'ork would be conducted within the limits of the existing site and no new property' would need to be 
acquired by' Texas Eastern. The I,ogan mainline valve at MP 2.1 would be a new facility' h)cated partially 
within Texas Eastern's existing right-of-way. Texas Eastern v.'ould need to acquire an additional O. 1 acre 
of land fur construction and operation of this facility. 

2.4 CONSTRUCTION PROCEDURES 

This section describes the general procedures proposed by' Crov,'n Landing and Texas Eastern for 
construction of the LNG terminal and pipeline facilities, respectively. Refer to section 4 for more detailed 
discussions of propDsed construction and restoration procedures as '.',ell as additional measures that we 
are recommending to mitigate environmental impacts. 

The proposed LNG terminal and natural gas pipeline would be designed, constructed, operated. 
and maintained in accordance with federal sat~::ty standards that arc intended to ensure adequate protection 
for the public and to prevent LNG and natural gas pipeline accidents or (~ailures. 

Under the pro;'isions o1 the Natural Gas Pipeline Safety' Act of 1908. as amended, Crown 
l,anding would design, construct, operate, and maintain the 1,NG terminal facilities in accordance v, ith 
the DOT Federal Sat;.:ty Standards for l,iquefied Natural Gas Facilities, 49 ( 'FR 193. The facilities would 
also meet the National Fire Protection Association (NFPA) Standards for the Production. Storage. and 
Handling of LN(I (NFPA 59A). These standards specify siting, design, construction, equipment, and fire 
protection requirements for new LNG tacilities. The ship unloading facility and any appurtenances 
located between the LNG ships and the last valve immediately before the I,NG storage tanks would 
comply with applicable sections of the Coast Guard regulations for Waterfront Facilities llandling I,NG, 
33 CFR 127 and Executive Order 10173. 

The proposed pipeline facilities would be designed, constructed, operated, and maintained in 
accordance v, ith DOT regulations in 49 CFR 192, Transportation of Natural and Other Gas by Pipeline: 
Minimum Federal Safety Standards. Among other design standards. 49 CFR 192 specifies pipeline 
material selection; minimum design requirements; protection from internal, external, and atmospheric 
corrosion; and qualification procedures for welders and operations personnel. In addition, Texas Eastern 
would comply v,'ith the siting and maintenance requirements in 18 CFR 380.15 and other applicable 

tederal and state regulations. 

Crown Landing would construct the LNG terminal facilities in accordance with our Upland 
Erosion Control, Revegetation and Maintenance Plan (FERC Plan) and Wetland and Waterbody 
Construction and Mitigation Procedures (FERC Procedures). It would also be required to construct the 
facilities in accordance with a site-specific Soil Erosion and Sedimentation Control (SESC) Plan that is 
approved by the Gloucester County Soil Conservation District. Texas Eastern would construct the 
pipeline ta, cilities in accordance with its SESC Plan. which is mostly' consistent with our Plan and 
F'rocedums (see section 4.2.1 for a discussion of differences between the SESC Plat) and our l'lan and 
Procedures). Texas Eastern's SESC Plan is provided in Appendix D. Copies of our Plan and Procedures 

are available on our v,'ebsite at www.ferc.gov. 

Crown Landing and Texas Eastern would be required to develop Spill Prevention. Containment 
and Countermeasure (SPCC) Plans to be implemented during construction of the facilities. The SPCC 
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Plans must address potential spills of fuels, lubricants, and other hazardous materials and describe spill 
prevention practices, spill handling and emergency notitication procedures, and training requirements. 
( ' rown Landing has indicated that it would be preparing an SPCC Plan for construction acti',ities at the 
LNG terminal. This plan would include provisions for addressing spills at the onshore and offshore 
facilities. Texas Eastern's SPCC Plan tbr the pipeline facilities is included in its SESC Plan, v, hich is 
provided in Appendix D of this EIS. 

2.4.1 LNG Terminal  

Construction of the LNG terminal facilities would include construction of the onshore LNG 
storage, process, and support facilities and construction of the ship unloading facility in the Delaware 
Ri',cr. including dredging of an I.NG ship berth. 

2.4.1.1 I,NG Storage and Process Facilities 

Site Preparation 

The first step in the construction of the LNG storage tanks and process facilities ,,~ould be site 
preparation, including clearing and grubbing and placement of fill material. Minimal clearing and 
grubbing v, ould be needed because the facilities would be mostly constructed in an agricultural field. Tbe 
trees along the shoreline of the river would not be cleared. Approximately 150,(XX) cubic yards of 1ill 
material wottld be placed in the process area to raise the grade above the l,O00-year storm range elevation 
attd to construct the lO-foot-high earthen containment dike around the storage tank area. Crown Landing 
anticipates obtaining till material tor the process area and dike from either a local dredge disposal area or 
borrow pi~. 

Foundation Installation 

Once the site has been tilled and graded to the required level, the next step would be construction 
of foundations for the storage tanks, buildings, major equipment, and pipe racks. Based on preliminary 
designs. Crown l.anding anticipates that the foundations for the storage tanks would be supported on steel 
pipe pilings installed to a depth of approximately 100 teet below the ground surface. Concrete 
foundations for other major structures, including buildings, major equipment, and pipe racks, would be 
installed on  the  finished grade. To prevent post-construction settlement, it may be necessary to surcharge 
the foundations of these other major structures. 

Storage Tank Installation 

The construction of the three LNG storage tanks would require about 29 months to complete. 
After the foundations of the tanks are installed with embedded heating system conduits, to prevent sub- 
base freezing from the stored LNG', tank construction would consist of the following sequential activities: 

construction of the outer tank carbon steel wall liner; 
installation of the outer tank carbon steel bottom liner on the foundation; 
erection of the outer tank carbon steel roof liner on the outer tank bottom using temporary 
supports; 

erection of the inner tank suspended deck and connection of the inner tank to the steel 
roof; 

air raising the steel roof and suspended deck to the final position upon completion of the 
outer tank carbon steel liner, and welding the steel rcx~f to the top compression bar; 
installation of the bottom installation; 
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installation of the secondary and inner tank bottoms; 
erection of the inner shell; 
construction of the concrete walls to full height; 
installation of the roof rebar and placement of the roof concrete; 
installation and tensioning of the concrete wall prestress tendons; 
installation of the roof platforms and stairways; 
hydrotesting of the inner tank; and 
installation of the annulus insulation. 

The storage tanks would be hydrostatically tested in accordance with DOT regulations to ensure 
that the tanks are capable of operating at the design pressure. Approximately 25 million gallons of water 
obtained from the Delaware River would be used to test each tank. The water to test each tank v, ould be 
pumped at a Iov.' rate (less than 0.5 t~:et per second) through a screened intake from the river over a 2- 
week period, retained in the tank for about 1 to 2 days, and then discharged back to the river over a 1 to 2 
week period. After testing is completed, about 250,0~X) gallons of freshwater pumped from onsite '.,,ells 
would be used to rinse each tank of any brackish water residue. Chlorine may need to be added to the test 
water to prevent microbiologically influenced corrosion in the tanks. The test water would be 
appropriated from and discharged in accordance with our I'rocedures and applicable state permits. 

Other Facility Construction 

During the construction of the storage tanks, other facility structures and buildings would be 
constructed and major mechanical and electrical equipment, process and utility piping, and 
instrumentation would be installed. Onsite veils would be installed to provide service water and 
firewater. An onsite septic system would be installed to treat sanitary wastes. An approximately 3,5(X)- 
foot-long, 69 kV electrical transmission line would be constructed from an existing substation located 
across U.S. Route 130 south of the existing Logan Generating Station entrance road to provide electrical 
power to the LNG terminal. All of these facilities would be completed and pre-commissioned in 

readiness for completion of the storage tanks. 

Final Grading and Site Restoration 

After final grading, the areas around the process buildings, equipment, piping, and storage tanks 
would be covered with crushed rock. Other disturbed areas would be seeded and planted in accordance 

with a landscaping plan. 

2.4.1.2 Ship Unloading Facility 

The first step in construction of the ship unloading facility would be the dredging of a slip berth 
adjacent to the anchorage area in the Delaware River. The berth would be oriented perpendicular to the 
ship channel and out of the anchorage area to enhance the safety of the LNG ship while berthed. Section 
2.4.1.3 provides additional information on these proposed dredging and dredge disposal activities. 

The next step would be to construct the pier for the ship unloading facility. The pier would bc 
constructed using a conventional "'over the top" method of construction, which involves using land-based 
equipment to build the pier from the shore out into the river. This methtxl would minimize the dredging 
that would otherwise be required to provide sufficient water depths for a barge-based construction 
approach. A large crawler crane would be used to drive the steel piles and to pick up and set the 
structural elements of the pier. Once the piles are in place, either precast concrete or fabricated steel pile 
caps and precast/prestressed girders or fabricated steel beams would be installed. A concrete deck with 
appropriate railing or barriers would be cast in place to contain the piping and form a roadway on the pier. 
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The final step would be the construction of the berth structure, including the unloading platform 
and dolphins, The platform and dolphins would likely consist of cast-in-place or precast concrete decks 
with steel pipe pile foundations. Once the deck is completed, the unloading arms. fenders, mooring 
equipment, and walkways would be installed. Due to the sizes of some of the structural elements of the 
unloading platform and dolphins, a barge-based approach using marine equipment would be used to 
construct the berth structure. 

2.4.1.3 Dredging and Dredge Disposal 

About 8(X),(X)O cubic yards of sediment would be dredged from the berth area to construct a slip 
for LNG ships. The berth area would be dredged to a depth of 40 feet below mean lower low water 
(MLLW), which is the current depth of the adjacent anchorage area and ship channel. To reduce the 
dredging volume and to minimize impacts on subtidal shallow habitats, sheet piling would be used on 
three sides of the berth to form perpendicular walls. The sheet piling would extend about 30 feet aly.we 
the dredged mud line and buoys would mark the locations of the submerged sheet piling. Figure 2.4.1-1 
shows the proposed dredging area within the slip berth for LNG ships. 

Because a disposal site is within feasible pumping distance and the sediments are relatively soft 
and unconsolidated, Crown Landing proposes to remove the sediments by hydraulic dredging, This type 
of dredging uses a dredge with a cutter section head to produce a slurry of sediments and water 
(approximately 20 percent solids and 80 percent water), which is essentially vacuumed up and pumped to 
a disposal site via a temporary discharge pipe. If boulders are encountered that would preclude the use of 
a hydraulic dredge, the dredged material would be removed through the selective use of a clam.shell 
dredge, loaded in scows, and transported to the disposal facility discussed below. 

The dredged material would be pumped directly to a confined disposal facility owned and 
operated by Weeks Marine Inc. The disposal facility is located atxmt 4 miles northeast of the I..NG 
terminal site on the New Jersey shoreline east of the Commcxlore Barry Bridge. This facility is an 
existing upland confined disposal facility that has approximately 8 million cubic yards of permitted 
capacity. The gtX).0(X) cubic yards of dredged material would be pumped into all approximately 5.8 
million cubic yard expansion area that is currently under construction. The dredge slurry would be 
transported by a temporary 28- to 30-inch-diameter steel pipe laid on the river bottom along the edge of 
the Marcus Hook anchorage area to the southern limits of the disposal cells (i.e,, the point furthest from 
the discharge spillway). Tile disposal cells would be conlined within a large earthen dike around tile 
perimeter that would structurally contain the slurry. As the dredge material is deposited within the cell, 
the slurry would flow across the disposal cell and deposit suspended materials. The remaining water 
would flow out of the disposal cell through a weir and be discharged in accordance with existing permit 
conditions of the lacility. The location of the confined disposal facility is shown on figure 2.4.1-2. 

2-21 



I ~ rc~  Hook 

/ 
, /  

/ 

, /  
River 

prcH: )o led  O r  e d g i n g  
A r e a  

0 
m 

Figure 2.4,1-1 
Crown Landing LNG Project 

Proposed Dredging Area 

400  8OO 
I Feet  

0 

l=~ 
f l  

M 

I 

6) 

6) 

0 

t~  
Q 
Q 

Q 
t~  
t~  
t~  

I 
Q 
Q 

t~  

6) 

M 

0 

M 

Q 
t~  

t~  
Q 
Q 

0 
f l  

6) 

0 

I 

I 
0 
0 
0 



Jnofflclal FERC-Generated PDF of 20050222-0062 Issued by FERC OSEC 02/18/2005 in Docket#: CP04-411-000 

Non-Intemet Public 

Facility Location Map 
l'igure 2.4.1-2 

Public access lbr the above information is available only 
through the Public Reference Room, or by e-mail at 

public.referenceroom@ferc.gov. 



Jnofflclal FERC-Generated PDF of 20050222-0062 Issued by FERC OSEC 02/18/2005 in Docket#: CP04-411-000 

2.4.2 Pipeline Facilities 

Construction of the Logan Lateral would primarily involve standard cr0ss-country pipeline 
construction techniques in New Jersey and more specialized consLruction techniques in Pennsylvania. 
Due to constraints which limit the work area and the width of the construction right-of-way (e.g., 
residences and structures within 50 feet of the proposed construction right-of-way), special construction 
techniques would be used to install portions of the pipeline in residential and c o ~ r c i a l  areas. Special 
construction techniques would also be used when constructing the pipeline across or within waterbodies, 
wetlands, roads, and railroads. These special construction techniques are described in section 2.4.2.2. 

Texas Eastern would construct the Logan Lateral in accordance with its SESC and SPCC Plans. 
The SESC Plan is consistent with our Plan and Procedures except as noted in section 1.2 of the SESC 
Plan. Both of these plans are provided in Appendix D. 

2.4.2.1 General Construction Techniques 

Figure 2.4.2-1 shows the typical steps of cross-country pipeline construction. Standard pipeline 
construction proceeds in the manner of an outdoor assembly line composed of specific activities that 
make up the linear construction sequence. These operations collectively include survey and staking of the 
right-of-way, clearing and grading, trenching, pipe stringing and bending, welding and coating, lowering- 

in and backfilling, hydrostatic testing, and cleanup. 

Survey and Staking 

Before construction, Texas Eastern crews would survey and stake the centerline and exterior 
boundaries of the construction right-of-way. The exterior boundary stakes would mark the limit of 
approved disturbance areas and would be maintained throughout the construction period. Utility lines 
would be located and marked to prevent accidental damage during pipeline construction. During this 
period, equipment involved in pipeline construction would be moved onto the right-of-way using existing 

roads for access wherever practicable. 

Clearing and Grading 

Texas Eastern would clear the right-of-way of shrubs and trees. In the absence of other agency 
regulations or the preferences of private landowners, trees would be stockpiled to the side or removed 
from the right-of-way before any soil disturbance activities in order to prevent soil mixing with cut 
timber. In accordance with our Plan, topsoil up to a depth of 12 inches would be stripped from the trench 
and spoil storage area and placed at the edge of the right-of-way in agricultural lands and residential 
areas. If there is inadequate space for topsoil segregation in residential areas, our Plan would alternatively 

allow Texas Eastern to import topsoil. 

Trenching 

Backhoes or trenching machines would be used to excavate a trench approximately 5 to 6 feet 
deep. The trench walls would generally be sloped outward. Depending on soil conditions, the top of the 
trench would typically be 9 to 12 feet wide and the bottom oftbe trench would typically be between 3 and 
4 feet wide. In unstable and saturated soils, the trench could be wider. 
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Spoil material excavated during trenching operations would be temporarily piled to one side of 
the right-of-way adjacent to the trench. In areas where topsoil stripping is required, the topsoil and 
subsoil would be stored in separate windrows or piles on the construction right-of-way and would not bc 
allowed to mix. Where trench dewatering is needed, water would be discharged directly to the ground if 
there is adequate vegetation along the right-of-way to filter the water effectively. Where vegetation is 
sparse or absent, or in environmentally sensitive areas (e.g., adjacent to streams or wetlands), hay bale 
filters or suitable filtering alternatives would be used to limit siltation. 

Stringing and Bending 

Either betore or after trenching, individual joints of pipe would be strung ahmg the right-of-way 
adjacent to the excavated trench and arranged to be accessible to construction personnel. This operation 
typically involves specially designed stringing trucks to deliver pipe from the pipe yard to the right-of- 
way. Small portable cranes and/or side-boom tractors are used to unload the stringing trucks and place 
the pipe along the trench line. A mechanical pipe-bending machine would bend individual joints of pipe 
to the desired angle to accommodate changes in the natural ground contour or pipeline alignment. In 
certain areas, prefabricated fittings would be used where field bending is not practicable. 

Welding and Coating 

After stringing and bending are complete, pipe sections would be aligned, welded together, and 
placed on temporary suplx)rts along the edge of the trench. Texas Eastern would inspect all v, elds, both 
visually and radiographically (i.e., x-ray), and would make repairs, if necessary. The pipe is typically 
delivered with a factory coating of fusion-bonded epoxy or similar material. Texas Eastern would apply 
coating at welded joints and would electronically inspect the entire pipeline coating to locate any flaws. 
All flaws in the coating would be repaired before the pipe is lov,'ered into the trench. 

Lowering-in and Backfilling 

After welding and coating are completed, the pipe would be lowered into the trench by side-boom 
tractors. Bladed equipment or a specially designed backfilling machine would be used to backfill the 
trench. No construction debris, including wooden supports, welding rods, containers, brush, trees, or 
refuse of any kind, would be permitted in the backfill. If rocks are present in the backlin, the pipeline 
would be protected with rock shields or similar protective coating and/or backfilled with clean padding 
prior to backfilling v, ith the rocky material. 

Ilydrostatic Testing 

After backfilling, Texas Eastern would hydrostatically test the pipeline in accordance with DOT 
regulations to ensure that the system is capable of operating at the design pressure. The testing process 
would involve filling a segment of the pipeline with water and maintaining a prescribed pressure for a 
specified amount of time. If a leak or break in the line were to occur during testing, Texas Eastern would 
repair and retest that section of pipe until DOT specifications are met. 

The length of individual test segments would be determined by topography and water availability. 
Water withdrawals used to fill and test the pipeline would be consistent with state regulations and our 
Procedures. Texas Eastern currently plans to obtain hydrostatic test water from a municipal source, 
Ridley (?reek, and/or Delaware River. After testing is completed, the water would be discharged, either to 
Ridley Creek or the Delaware River. in accordance with our Procedures and permits issued by the state 
agencies. Texas Eastern has not yet determined the volume of hydrostatic test water needed nor the 
expected intake/discharge rates. 
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Cleanup 

After hydrostatic testing is completed, Texas Eastern would regrade and restore work areas as 
nearly' as practicable to the original contour of the land. Topsoil would be respread over areas from which 
it was originally removed. Permanent soil stabilization efforts would primarily include revegetation of 
the right-of-way. Fences that are removed to install the pipeline would be reconstructed across the right- 
of-way. 

Disposal of timber, slash, and rock would be in accordance with the desires of the landowner and 
consistent with local regulations and our Plan. In the absence of other agency regulations or the 
preferences of private landowners, timber would be stockpiled along the edge of the right-of-way. Slash 
would be stockpiled on the edge of the right-of-way, chipped and spread across the right-of-way in upland 
areas, hauled offsitc, or burned onsite in accordance with local regulations. Excess rock would be 
stockpiled onsitc if requested by the landowner, or disposed of in an alternative, landowner- and FERC- 
approved upland area or permitted landfill. 

Restoration and Revegetation 

Following installation and backfilling of the pipeline, original grade and contours v.ould be 
restored and permanent erosion controls would be installed. Disturbed soils would be rcvegetated in 
accordance with Texas Eastern's SESC Plan, other permit requirements, and site-specific landowner 
requests. Turf. ornamental shrubs, and other landscaping material would be restored in accordance with 
lando~, ner agreements. 

2.4.2.2 Special Construction Techniques 

Residential and Commercial Areas 

Texas Eastern has indicated that it wou ld  use stovepipe or drag section construction techniques 
near sotrve residential and commercial areas along the pipeline route to reduce the width of the 
construction right-of-way and thus minimize the disturbance area. These techniques are as follows: 

Stovepipe construction involves excavating limited segments of open trench and 
installing the pipeline one or two pipe sections at a time. Depending on the amount of 
workspacc available, the excavated material is either temporarily stored on the reduced 
construction right-of-way or hauled offsite for temporary storage. Once one or two pipe 
sections are placed in the open trench, associated pipeline installation activities such as 
welding, radiography, and pipe coating are conducted in the trench. Following these 
activities, the trench is immediately backfilled. 

Drag section construction involves welding two or more pipe sections together in an area 
away from the residences and carrying the pipe into place for installation. This method 
reduces the construction workspace requirements near residences and also reduces the 
amount of time the residents are disturbed. 

Texas Eastern would notify affected residents in advance of construction activities and coordinate 
any scheduled disruption of utilities and crossings of private roads or driveways. If construction activities 
disrupt the ingress/egress to a residence, Texas Eastern would offer to temporarily relocate the landowner 
to a motel and provide a meal allowance. Other mitigative measures that would be implemented near 
residences include maintaining a minimum distance of 25 feet between the construction right-of-way and 
residences; installing safety fencing along open trenches and along the construction right-of-way for a 
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distance of IfX) feet on either side of residences; and restoring landscaping and private structures as soon 
as practical. Texas Eastern would also develop site-specific construction plans for residences located 
within 25 feet of the construction right-of-way. These plans would address concerns such as dust control, 
noise minimization, access by landowners or occupants, and safety near open trenches. Additional 
measures that would be implemented to minimize construction-related impacts on residences are provided 
in the SESC Plan in Appendix D and further discussed in section 4.8.2.2. 

Waterbody Crossings 

Waterbody crossings would be constructed in accordance with our Procedures. Texas Eastern's 
SESC Plan, and applicable permits. Texas Eastern proposes to install the pipeline across all waterbodies 
except the Chester Creek, Delaware River, Raccoon Creek, and Birch Creek using the open-cut 
construction method. These open-cut crossings would involve excavation of the pipeline trench across the 
waterbody, installation of the pipeline, and backfilling of the trench with native material with no effort to 
isolate flow from construction activities. Excavation and backfilling of the trench would be accomplished 
using backhoes or other excavation equipment operating from one or both banks uf the water~xty. 
Trench spoil would be stored at least 10 feet from the stream banks (topographic conditions permitting). 
Sediment barriers, such as silt fence and staked straw bales, would be installed to prevent spoil and 
sediment-laden water from entering the stream. 

Texas Eastern proposes to construct the pipeline across Chester Creek, Delaware River, Raccoon 
Creek, and Birch Creek using the HDD technique, which essentially involves drilling a hole beneath the 
waterbody and installing the pipe in the drilled hole. The feasibility of this method depends on site- 
specific conditions such as subsurface lithology, crossing length, burial depth, sediment composition, 
bank conditions, availability of workspace, and access. The primary advantages of an HDI) crossing are 
that the waterbody is not disturbed and boat traffic is not disrupted. 

The HDD method consists of three steps: 1) drilling a pilot hole typically between 3{) and 50 feet 
beneath the waterbody; 2) enlarging the pilot hole with a series of reamers to accommodate the pipeline; 
and 3) pulling a prefabricated section of pipe back through the hole. Drilling mud. consisting of a 
bentonite slurry, is used to lubricate the drill bit, maintain the hole, and remove drill cuttings. Bentonite 
is the commercial name for a mixture of non-toxic clays and rock particles consisting of about 85 percent 
montmorillonite clay. 10 percent quartz and feldspars, and 5 percent accessory materials, such as calcite 

and gypsum. 

Each IIDD crossing would require additional work areas for drilling equipment, pipe assembly, 
support vehicles, supplies and materials, temporary mud pits and tanks, access to the drilling sites; and 
areas to turn equipment around. Access to the stream bank would also be needed for placement of 
temporary surface wires to electronically track the HI)D pilot drill across the waterbody. Access to the 
bank on either side of the stream may also be necessary to withdraw water as needed for hydrostatic 
testing of the pipe section. Texas Eastern would install erusion control measures in accordance with its 
SESC Plan to prevent runoff from the temporary, work areas. 

After the HDD is completed, drilling mud would be disposed of within the construction right-of- 
way or in an approved off-site landlill. Onsite disposal of drilling mud would be subject to landowner 
approval and would consist of spreading the mud over the disposal area followed by a tillage operation to 

work the dried mud into the soil. 
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Wetland Crossings 

Texas Eastern would construct the pipeline across w'etlands in accordance with its SES(" Plan. 
our Procedures. and applicable permits using primarily open-cut crossing methods. Woody vegetation 
would be cut off at ground level and removed from the wetlands leaving the root systems intact. 
Temporary erosion control devices would be installed as necessary immediately after initial disturbance 
of wetlands or adjacent upland areas to prevent sediment flow into wetlands, and would be maintained 
until revegetation is complete. Timber mats or terra mats would be used where necessary to stabilize the 
right-of-way for equipment, minimize rutting, and prevent the mixing of topsoil and subsoil. Tbe pulling 
of stumps would not be permitted except in the area of the pipeline trench and in other areas where their 
removal is necessary for safety reasons. 

In accordance with the SESC Plan and consistent with our Procedures, topsoil would be stripped 
over the trench line to a maximum depth of 12 inches in unsaturated soils and placed in a separate spoil 
pile. Follov, ing installation of the pipe, the trench would be backfilled and the topsoil replaced. 
Permanent trench breakers would be installed as necessary to maintain wetland hydrology. Natural 
contours of the wetland would be restored, any required permanent erosion control measures would be 
installed, and the area would be temporarily stabilized with appropriate vegetation to protect the wetland 
soil from erosion. Materials such as timber mats placed in wetlands during construction would be 
removed during final cleanup. 

Roads and Railroads 

Texas Ibastern would construct road and railroad crossings in compliance with applicable state 
and local permits and approvals. Crossings at tnost paved public roads, private roads, and driveways 
would bc open cut. This would involve trenching across the road. installing the pipeline, backfilling the 
trench, and then repairing and repaving the road. All open-cut road crossings would be completed as 
quickly posslblc. At least one lane of traffic would be maintained to the extent practical when 
constructing in residential streets. Any open trenches across roads would either be fenced or covered with 
steel plates during non-working hours. Steel plates would also be available onsite to cover open trenches 
to allow crossing by emergency vehicles. 

At Bridgewater Road, Concord Road. Interstate 95, West 9 th Street, and two railroad crossings the 
pipeline would be installed by boring underneath the road or railroad (bored crossing). Boring involves 
excavating a bore pit and a receiving pit on opposite sides of the road or railroad, placing a boring 
machine at the bottom of the bore pit, and augering a hole under the road or railroad to the receiving pit. 
As the bore is progressed, a casing is advanced with the auger and the pipe is pushed through the 
completed casing. No traffic would be disrupted during boring activities. 

Albert Road would be drilled as part of the HI)D for the Chester Creek crossing. 

Texas Eastern proposes to construct the pipeline immediately adjacent to or within five city 
streets in Pennsylvania (Trimble Boulevard, Clearwater Avenue, Fehon Avenue, Bethel Road, and Palmer 
Street). We are also recommending that Texas Eastern install the pipeline adjacent to Ward Street to 
minimize impacts on Veterans Memorial Park (see section 3.5.3). The stovepipe or drag section methods 
described above would generally be used to install the pipeline adjacent to or within these streets. 
Pipeline trenches in or adjacent to these streets would be backfilled or covered with steel plates daily. In 
addition, steel plates would be readily available to cover the trench in the event of an emergency that 
requires access across the trench. After the pipeline is installed under the road and the trench backfilled. 
the road would be repaired and repaved. 
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2.5 CONSTRUCTION SCHEDULE 

Crown Landing anticipates that the entire project would take approximately 3 years to construct. 
Crown Landing proposes to begin construction of the LNG facilities in late summer 2005 after all permits 
and approvals have been obtained. After the initial site mobilizations and preparation activities are 
completed, placement of fill material in the process area and installation of the pilings for the storage 
tanks would begin. Construction of the LNG storage tanks would begin in late 2(X)5 and would take 
approximately 29 months to complete. Dredging of the berth slip would also begin in late summer 2(X)5 
with the ship unloading facility completed about 19 months later. Construction of the LNG process 
facilities and support buildings would begin in the early spring 2006. Crown Landings plans to begin 
operation of the terminal in the sumn'ter 2008. 

Texas Eastern would begin construction of the l.ogan Lateral in 2(X)7 and be in-service in 2(X18 at 

the completion of the LNG terminal. 

2.6 ENVIRONMENTAL COMI'LIANCE, INSPECTION, AND MITI(;ATION MONITORING 

In preparing construction drawings and specifications for the project, Crown Landing and Texas 
Eastern would incorporate mitigation measures identified in their applications as well as requirements of 
federal, state, and local agencies. Contractors would also be provided copies of applicable environmental 

permits. 

Prior to construction, Crown Landing and Texas Eastern would provide environmental training to 
all construction personnel regarding environmental conditions and proper implementation of 
environmental mitigation measures. This environmental training would be ongoing during construction. 

Both Crown Landing and Texas Eastern would each be required to have at least one 
Environnaental Inspector during construction of the facilities to ensure quality assurance and compliance 
with en',ironmental mitigation measures, other applicable regulatory requirements, and company 
specifications. The Environmental Inspector's duties are described in our Plan and Procedurcs and would 
include ensuring compliance with environmental conditions attached to any authorization, other permits 
or authorizations, and to Crown Landing's or Texas Eastern's environmental designs and spccifications. 

In addition, FERC staff would conduct inspections to monitor the project for compliance with the 
Comn'tission's environmental conditions. 

2.7 OPERATION AND MAINTENANCE PROCEDURES 

2.7.1 LNG Terminal  

Imported LNG would be obtained from liquefaction plants throughout the ,.~,orld and delivered 
via LNG ships to the proposed terminal. At least 96 hours prior to its arrival, each LNG ship would 
notify the terminal, the Coast Guard, the Immigration and Naturalization Service, pilots, tug operators. 
and shipping agents. The Coast Guard may inspect the ship prior to entry into U.S. territorial waters and 
before the inbound transit up the Delaware Bay and River. A licensed Delaware River Pilot would advise 
the LNG ship Captains on the navigation of the ships on the Delaware River. In addition, a Docking t'ilot 
would board each ship downstream of the Delaware Memorial Bridge to navigate the ship upriver to the 
LNG terminal berth as well as navigate the ship back down river upon departure. Two tugs would be 
secured fast to the ship downstream of the Delaware Memorial Bridge and would escort the ship to and 
from the LNG terminal. The 71-mile transit from the mouth of the Delaware Bay to the LNG terminal 
would take about 5.5 hours. 
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At the terminal, the tugs would assist in maneuvering and docking the ship at the unloading 
facility and one tug would standby during unloading operations. The berth would be equipped with an 
electronic docking assistance system that would facilitate docking operations. Once securely docked at 
the berth of the unloading tacility with the bow facing the river channel, the ship would attach to the 
unloading arms and transfer LNG to the storage tanks using the ship's LNG pumps. The unloading arms 
would be designed to offload I,NG from the ships at a rate up to 14.(XlO m~/hr. As the LNG is offloaded, 
ballast water would be taken on to compensate for the loss of cargo. No ballast water or sanitary waste 
would bc discharged into the river. After the LNG is offloaded, the ship would be detached fi-om the 
unloading arms and mtx)ring and breasting dolphins, moved from the berth with tug assistance, and then 
proceed seav.'ard under the supervision of a Delaware River Pilot. The entire offloading process trom 
docking to undocking would take about 24 hours. 

LNG would be stored in the storage tanks at a temperature of approxitnately -260 ~ F. Boil-off 
gas generated from vaporization of LNG while in the storage tanks, and piping and tlash gas from pump 
circulation would be compressed by boil-off gas compressors and then passed to a condenser system. 
where it would be condensed into the outgoing LNG. 

A series of in-tank and second stage sendout pumps would be used to pressurize the stored LNG 
to pipeline pressure and to pump the pressurized I,NG to the vaporizers. The LNG would be vaporized in 
a closed-loop shell and tube heat exchanger system. Nitrogen would be injected into the vaporized I,NG, 
as needed, to lower the Btu content to pipeline specifications. The natural gas would be ~xlorized and 
then discharged into the sendout pipelines for delivery to markets. 

Crown Landing would operate and maintain the facilities in compliance v, ith 49 (TFR 193, 33 
CFR 127. NFPA 59A, and other applicable federal and state regulations. 111 accordance with 49 CFR 
193.2503 and 193.2605 and sections 11.3.1 and 11.5.2 of NFPA 59A. Crown Landing would bc required 
to prepare operation and maintenance manuals that address specific procedures for the salt  operation and 
maintenance of the LNG storage and process facilities. These manuals would address startup, shutdown. 
cl×)ldo,,,n, purging, and other routine operation, maintenance, and monitoring pr~x:edures. In accordance 
with 33 ( 'FR 127.305, Crown l,anding would also prepare an operation manual that addresses specific 
procedures for the sai;z operation of the ship unloading facility. These manuals would include training 
requirements and programs for operations and maintenance personnel. 

2.7.2 Pipeline Facilities 

Texas Eastern would be responsible for operating and maintaining the Logan Lateral facilities in 
accordance with 49 (TFR 192, Minimum Federal Safety Standards for the Transportation of Natural and 
Other Gas by Pipeline, as required by the DOT. Columbia Gas and Transco would be responsible for 
operating and maintaining their respective meter and regulation stations on the LNG terminal site. 
Section 4.12.7 presents a discussion of the DOT's sali:ty regulations and requirements for natural gas 
pipelines and describes how these requirements would be met by the pipeline operator. 

The pipeline would be regularly inspected by aerial patrols or on-the-ground inspections to 
observe general right-of-way conditions and to identify any natural gas leaks, construction activity on or 
near the permanent right-of-way by outside parties, evidence of possible pipeline damage, or damage to 
erosion-control structures. All inspections would be in accordance with DOT standards. Any erosion or 
unstable conditions observed on the right-of-way would be repaired as necessary. The aboveground 
facilities would be inspected at intervals that meet or exceed DOT requirements. During these 
inspections, equipment would be tested, recalibrated, and repaired as needed. 
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2.8 SAFETY CONTROLS 

2.8.1 LNG Terminal 

The LNG terminal v,'ould be sited, designed, constructed, operated, and maintained in compliance 
with federal safety standards. Federal siting and design requirements for LNG facilities are summarized 
in table 2.8.1-1. 

TABLE 2.8.1-1 

Federal Siting and Design Requirement= for LNG Facilities 

Requirement Description 

Thermal Radiation Protection (49 CFR 193 2057 and section 
2 2  3.2 of NFPA 59A) 

Flammable Vapor-Gas Disperiion Protection (49 CFR 
193 2059 and sections 2 2,3.3 and 2 2.3 4 of NFPA 59A) 

Wind For¢%=s (49 CFR 193.2067J 

Impounded Liquid (section 2 2  3.8 of NFPA 59A) 

Container Spacing (section 2.2 4 1 of NFPA 59A) 

Vaporizer Spacing (section 22.5.2 of NFPA 59A) 

Process Equipment Spacing (section 2 2 6  1 of NFPA 59A) 

Marine Transfer Spacing (33 CFR 127 105) 

Proximity to Airport Runways (49 CFR 1932155) 

This requirement is designed to ensure that certain public land 
uses and structures outside the LNG facility boundaries are 
protected in the event of an LNG fire. 

This requirement is designed to prevent a flammable vabor 
cloud associated with an LNG spill from reaching a property 
line that can be built upon. 

This requirement specifies that all facJhbes be designed Io 
withstand wind forces of not less than 150 miles per hour 
without the loss of structural integrity 

This requirement specifies that liquids in spill impoundment 
basins cannot be closer than 50 feel from a property line that 
can be built upo~ or a navigable wate~vay 

This requirement specifies that LNG containers with capacities 
greater than 70.000 gallons must be located a minimum 
distance of 0 7  times the container diameter from the property 
line or buildings 

Th~s requttement specdies that integral heated vaporizers must 
be located at least 100 feet from a property line that can be 
built upon and at least 50 feet from other select structures and 
equipment. 

This requirement specifies that process equipment containing 
LNG or flammable gases must be located at least 50 feet from 
sources of ignftlon, a property line that can be built upon, 
control rooms, Offices, shops, and other occupied structures, 

This requirement specifies that each LNG unloading flange 
must be located at least 985 feet from any bridge crossing a 
navigable waterway. 

This requirement specifies that an LNG storage tank must not 
be located within a horizontal distance of 1 mile from the ends 
of or 025  mile from the nearest point of an airport runway, 
whichever is longer. 

2.8.1.1 Spill Impoundment System 

A spill impoundment system would be constructed at tbe LNG terminal in accordance with the 
requirements of 49 CFR Part 193 and NFPA 59A. Tbe system would include concrete pads and curbing 
under all LNG-containing equipment and piping, concrete trenches to drain spilled LNG away from the 
equipment and piping, and five concrete and earthen sumps to collect the spilled LNG in safe locations 
remote from property lines, equipment, and buildings. Impoundment sumps would be constructed for the 
following five design spills: 

M ~ :  An earthen impoundment sump designed to collect a 10-n'finute spill from 
the 44-inch-diameter LNG unloading line would be located in the northeast corner of the 
earthen dike surrounding the storage tanks. This sump would be 172 feet wide, 240 feet 
long, and 4 feet deep: 
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• LNG Tank Withdrawal Header Design Spill: An earthen impoundment sump designed to 
collect a 10-minute spill from an 18-inch-diameter storage tank withdrawal line would be 
located within the major spill sump. This sump would be 83 feet wide, 83 feet long, and 
3 feet deep; 

• Process Area Design Spill: A concrete impoundment sump designed to collect a 10- 
minute spill from a l-inch instrument connection at the discharge header of the high- 
pressure sendout pumps would be located within the LNG tank withdrawal header spill 
sump. This sump would be 32 leet wide, 32 feet long, and 4 feet deep; 

• Marine Transfer Area Design Spill: A concrete impoundment sump designed to collect a 
lO-minute spill from a l-inch instrument connection at the discharge header of the 
unloading arms would be located on the pier adjacent to the ship unloading platform. 
This sump would be 6 feet wide, 32 feet long, and 3 feet deep: and 

• Shoreline Isolation Valve Area Design Spill: A concrete sump designed to collect a lO- 
minute spill from a shoreline isolation valve would be located on the pier adjacent to the 
shoreline isolation valve area. This sump would be 7 feet wide, 7 feet long, and 3 feet 
deep. 

] 'he impoundment sumps for the major spills, LNG tank withdrawal header, and the process area 
would be integrated to allow the concrete sump to fill first and then overflow into the large earthen 
sumps. The concrete trenches used to drain LNG spills towards the impoundment sumps would also be 
an integrated system. The main trench hx:ated on the pier and onshore would be a minimum of 18 feet 
wide and 2 feet deep and would be designed to accommodate a major spill. A smaller trench (3 feet wide 
and 2 feet deep) '.~,ould be located within the onshore portions of the main trench and would be designed 
to accommodate the LNG tank withdrawal header and process area spills. 

The impoundment sumps would contain pumps to remove collected stormwater. Any stormwater 
collected in the spill containment system would be routinely pumped from the impoundment sumps to the 
onsite stormwater management system. The sumps and trenches v,'ould be equipped with automatic level 
control activators and low-temperature sensors and switches to prevent operation of the pumps in the 
event of an accidental release of I.NG to the sumps. 

In addition to the alx)ve spill impoundment systern, an earthen berm would be constructed around 
the LNG storage tanks and impoundment sump area to prevent the offsite release of spilled LNG. The 
berm would be 10 feet high and would be capable of containing over 100 percent of the maximum liquid 
capacity of one of the tanks. 

2.8.1.2 Fire and Hazard Detection System 

Fire and hazard detectors would be installed throughout the facility to: 

• provide operating personnel early detection of releases of flammable gases and fires; 

• show the general location of a release or fire; and 

• initiate shutdown of equipment in the affected portion of the facility. 

The fire and hazard detection system would include: 

cornbustible gas and low-temperature detectors to monitor for potentially hazardous 
conditions; 
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high-temperature, smoke, and uhraviolet/infrared (UV/IR) flame detectors to monitor/'or 
fire; 

• an integrated system that would be monitored from a main control rot)m; and 

• automatic emergency shutdown capabilities in the event of hazard or fire detections. 

Locations where smoke, combustible gas, and UV/IR flame detectors would be installed are 
summarized in table 2.8.1-2. 

High-temperature detectors would be installed on the relief valves of the LNG storage tanks to 
detect a fire in the discharge vents of the tanks. As discussed in the previous section, low-temperature 
detectors would be installed in the spill impoundment sumps and trenches to prevent the start-up of the 
stormwater pumps should there be an accidental release of LNG to the sumps or trenches. Lov.'- 
temperature detectors would also be installed in the discharge vents of the tanks to detect the release of 
cold vapors. 

Crown Landing would also install a closed-circuit television system to monitor key facilities. 
This system would be used to detect visual evidence of LNG releases, fires, or other emergencies as well 
as to monitor site security. 

TABLE 2,8 1-2 

Proposed Locations of Smoke, Combustible Gas, and UVI1R Flame Detectors at the LNG Terminal 

Detector Location Combustible Gas _a/ UV/IR Flame ~ Smoke _a] 

BUILDINGS 

Admintstratton Building 4 

Maintenance Shop 2 

MCC Building 2 

Mam Control Room 2 

P~er Control Budding 2 

Ut=l=ty Building 2 2 

Heater Budding 8 4 

Boil-off Gas Compressor Bu,ldmg 4 4 

Emergency Generator Enclosure 1 

PROCESS AREAS 

N~trogen Plant Area 2 4 

H~gh Pressure Pump Area 4 4 

Vaporizer Area 4 4 

Metering Area 3 2 

Flare Area 1 

Warm Water~Ethylene Glycol Pumps 2 

Water/Ethylene Glycol Expansion Tank 1 

MARINE AREAS 

Ship Unloading Platform 4 2 

Shoreline Isolation Valve Area 2 2 

LNG STORAGE TANKS 

Tank Roof Platforms 12 6 

_a/ Numbers represent the number of detectors to be installed at each Ioca6on 
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2.8.1.3 Fire and Hazard Control System 

The fire and hazard control system would be designed in accordance with NFPA 59A 
requirements and would provide for extinguishing (;lass A fires; ccx~ling tanks, structures, and equiptnent 
exposed to thermal radiation; and dispersing flammable vapors. The main components of the system 
would include: 

an approximate 3f~).(d)0 gallon firewater storage tank, which would be filled from onsite 
wells; 

two firewater pumps (one electric and one diesel engine-driven) and one electric jockey 
putnp that would supply an underground firewater loop; and 

a firewater piping distribution system that would provide water to firewater monitor 
nozzles, hydrants, and hoses located throughout the onshore and offshore facilities. 

Fixed dry chemical extinguishment skids and wheeled dr),, chemical extinguishment units would 
be located in the process areas and on the ship unloading platform as listed in table 2.8.1-3. Dry chemical 
extinguishment units would also bc provided on the LNG storage tank relief valves. Portable hand-held 
dry chemical and carbon dioxide (CO.,) fire extinguishers would be provided in buildings and in the 
process areas as listed in table 2.8.1-3. 

2.8.1.4 Emergency Shutdown System 

The proposed LNG terminal would have an emergency shutdown systefn (I-SS) that would isolate 
and shut off sources of combustible gas and automatically shut down process equipment. ESS 
pushbuttons would be located at various locations throughout the LNG terminal to manually activate an 
overall emergency shutdown as well as other zoned emergency shutdowns that control groups of related 
equipment such as the ship unloading facility or the terminal sendout system. An emergency shutdown 
could also be activated automatically by the fire and hazard detection system (see section 2.8.1.2) upon 
detection of a fire or a release of combustible gas. In addition, ESSs on the LNG ships would be 
interfaced with the terminal ESS during ship unloading operations. When an emergency shutdown is 
activated, audible alarms would be activated throughout the facility and visual alarms would be activated 
in the main control room and the pier control room. After an emergency shutdown, normal operations 
would be stopped until the emergency is resolved and the ESS has been reset in the main control rcx~m. 

2.8.2 Pipeline Facilities 

The pipelines and aboveground facilities associated with the Logan Lateral Project would be 
designed, constructed, operated, and maintained in accordance with DOT Minimum Federal Safety 
Standards in 49 CFR 192. These safety standards are discussed in section 4.12.7. 

2.8.2.1 Corrosion Protection and Detection Systems 

Texas Eastern would add a protective coating of fusion bond epoxy on the exterior of the pipe to 
prevent or minimize corrosion. A cathodic protection system would also be installed to prevent or 
minimize corrosion of the pipeline facilities. Direct current in the ground flows from sacrificial anodes in 
zinc ground bed systems through the earth to the pipeline (cath~xie). This system reverses the natural 
current flow from the pipeline to the ground, which could result in corrosion at imperfections in the 
pipeline coating. 
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TABLE 2 8.1-3 

Proposed Locations of Fire Protection System Equipment at the LNG Terminal 
Firewater Fire Extinguishers 

LOCation Hydrants Monitors Skid Mount Wheeled Hand-held Hand-held 
Dry Chem Dry Chem Dry Chem CO: 

BUILDINGS 
Administration Building 1 

Guardhouse 
Maintenance Shop 1 
MCC Budding 2 2 

Main Control Room 

PLer Control Room 
Uhhty Bultding 1 1 

Heater Building 2 2 

Boil-off Gas Compressor Building 1 1 

PROCESS AREAS 
Nitrogen Plant Area 3 3 
H~gh Pressure Pump Area 2 2 1 

Vaponzor Area 2 2 1 

Metering Area 2 2 
Flare Area 1 1 

MARINE AREAS 
Ship Unloading PLatform 2 2 2 

Firewater Connection to Sh,p 2 

LNG STORAGE TANKS 
Tank Roof Platforms 
Tank Pressure Rehef Valve Stacks 12 

a] Numbers represent the number of extinguishers to be installed at each location 

2 

2 

2 

t 4 

I t 

I 1 

1 1 

I 

I 2 

2 

2 

2 

6 

2.8.2.2 Emergency Response Procedures 

l"ipeline system emergencies can include gas leaks, fire or explosion, and/or damage to the 
pipeline and aboveground facilities. In accordance with DOT regulations, Texas Eastern would develop a 
new plan or revise its existing plan to address procedures to be followed in the event of an emergency 
along the pipeline. This plan would include training of employees on emergency procedures; establishing 
liaisons v,'ith appropriate fire. police, and other community officials; and informing the public on how to 
identify and report an emergency condition on the pipeline route. 

2.9 FUTURE PLANS AND ABANDONMENT 

Crown l,anding and Texas Eastern have no future plans for expansion or abandonment of the 
proposed LNG terminal or pipeline. Depending on future market demand, additional vaporizers could be 

added to increase the scndout capacity of the facility. 

Future dredging of the ship berth would be needed to maintain the appropriate deptb for safely 
mooring ships at the berth. Based on its sediment transport analysis, Crown Landing estimates that the 
sedimentation rate in the ship berth would be about 60,(X)0 to 90,(XX) cubic yards per year. Crown 
Landing anticipates that maintenance dredging of the berth would bc conducted on an annual basis and 
the dredged material would be disposed of at the Weeks confined disposal facility. An),' future dredging 
v,,ould require permits from the appropriate federal and state agencies. 
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3.0 ALTERNATIVES 

In considering Crown Landing's and Texas Eastern's applications, the FERC will review both the 
environmental and non-environmental record in deciding whether it is in the public convenience and 
necessity to issue any authorization for the project. In accordance with NEPA and Commission policy. 
we have evaluated a number of allernatives to the Crown Landing LNG Project and Logan Lateral Project 
to determine if any are reasonable and environmentally preferable to the proposed actions. Ahematives 
described in the following sections include no action or postponed action, system alternatives, LNG 
terminal site alternatives, LNG pier alternatives, and pipeline alternatives. 

The evaluation criteria for selecting potentially reasonable and environmentally prelerablc 
ahernatives include whether they: 

• are technically and economically feasible, reasonable, and practical; 

• offer significant environmental advantage over the proposed projects; and 

meet the project objectives of providing additional natural gas supplies to meet the 
increasing energy demand in the Mid-Atlantic region through its interconnection with the 
interstate natural gas pipeline grids. 

With respect to the first criteria, it is important to recognize that not all conceivable alternatives 
are technically and economically feasible and practical. Some alternatives may be impracticable because 
they are unavailable and/or incapable of being implemented after taking into consideration costs, existing 
technologies, and logistics in light of the overall project purpose. In conducting a reasonable analysis, it 
is also important to consider the environmental advantages and disadvantages of the proposed action and 
to focus the analysis on those alternatives that may reduce impacts and/or offer a significant 
environmental advantage. 

Through the application of evaluation criteria and subsequent environmental comparisons, each 
ahcrnative was considered to a point where it was clear that the alternative was not reasonable or would 
result in significantly greater environmental impacts that could not be readily mitigated. Those 
alternatives that appeared to be the most reasonable with less than or similar levels of environmental 
impact are reviewed in the greatest detail. 

3.1 NO ACTION O R  POSTPONED ACTION 

The Commission has three ahemative courses of action in processing an application for a 
Certificate. It may: 1) deny the Certificate; 2) postpone action pending further filings or study; or 3) grant 
the Certificate with or without conditions. 

If the Commission denies the Certificate or postpones action on the application, the short- and 
long-term environmental impacts identified in this EIS would not occur. If the Commission selects the no 
action or postponed action alternative, however, the objectives of the proposed project would not be met 
and Crown Landing would not be able to provide a new and competitively priced supply of natural gas to 
the Mid-Atlantic region. It is purely speculative to predict the resulting effects and actions that could be 
taken by other suppliers or users of natural gas in the region as well as any associated direct and indirect 
environmental impacts. However, demand for energy in the Mid-Adantic region is predicted to increase. 
customers would have fewer and potentially more expensive options for obtaining natural gas supplies in 
the near future. This might lead to alternative proposals tn develop natural gas delivery or storage 
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infrastructure, increased conservation or reduced use of natural gas. and/or the use of other sources of 

energy. 

The adoption of the no action alternative would result in the need for other LNG facilities or 
additional pipeline capacity to meet the increasing demand for natural gas in the Mid-Atlantic region. 
This might include constructing or expanding regional pipelines as well as LNG import and storage 
systems. Any construction or expansion work would result in specific environmental impacts that could 
be less than, similar to. or greater than those associated with the Crown Landing LNG Project. We have 
conducted and included in this EIS an analysis of what appear to be the most reasonable natural gas and 
LNG system alternatives that have the potential to meet the project objectives (see section 1.2). 

Denying or postponing a decision on Crown Landing's and Texas Fastern's applications could 
limit access to new supplies of natural gas in the future, which could in turn contribute to higher natural 
gas prices. Higher prices could potentially result in customers conserving or reducing the use of  natural 
gas. During the energy crisis of  the 1970s, numerous aggressive energy conservation programs were 
developed. Ahhough additional conservation measures may have some affect on the demand for natural 
gas. conservation efforts are not expected to significantly reduce the long-term requirements for natural 
gas or effectively exert downward pressures on gas prices (EIA. 20(13). On the other hand, it seems more 
likely that higher natural gas prices would adversely influence the regional economy by reducing realized 
household incomes and business profits (Greenspan. 2003). 

Denying or postponing a decision on Crown Landing's and Texas Eastern's applications could 
also force potential customers of the natural gas provided by the project to seek regulatory approval to use 
other forms of energy. Nuclear or renewable energies such as hydrcx~lectric, wind. or solar are not 
commercially viable substitutes able to replace or significantly offset the demand for natural gas over the 
next 20 years (EIA. 20(13). Furthermore, each of these forms of energy involves significant 
environmental issues such as the disposal of toxic materials, alterations to hydrological/biological 

systems, and visual impacts. 

Compared to other fossil [uels such as coal or oil. natural gas is a relatively clean and efficient 
fuel that can reduce the emission of regulated pollutants (e.g., nitrogen oxides, sulfur dioxide, and 
particulate matter) or unregulated greenhouse gases (e.g., carbon dioxide). Given there are emissions 
associated with producing, processing, transmitting, and distributing natural gas and other fossil fuels, it 
is difficult to accurately quantify the impact of an LNG import project on air quality, ttowever, credible 
estimates of air emissions can be developed based on reasonable assumptions regarding burning natural 
gas delivered by the project compared to burning fossil fuels that would likely be utilized if the gas fi"om 
the project was not available. Table 3.1-1 lists the emissions that would result from the Crown Landing 
LNG Project assuming it provides about 1.2 Bcfd of natural gas to the market and the corresponding 
emissions that would result if an equivalent amount of energy were generated using coal or fuel oil in lieu 
of natural gas. It is clear from the table that the use of either fuel oil or coal would increase emissions 
significantly. Additionally, to comply with current air emission regulations, emission control 
technologies could be required that could limit the economic viability of any new oil- or coal-fired 

facility. 

In addition to the increased emissions associated with the burning of coal or fuel oil, each of these 
fuels would also have to be imported into the project area and stored, similar to the proposed L N G  Also. 
since there is no pipeline infrastructure in place to distribute these fuels to market in the Mid-Atlantic, use 
of these fuels would require more truck, barge, and train trips than the distribution of an equivalent 
amount of energy derived from natural gas, which would increase air emissions and traffic congestion. 
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TABLE 31-1 

Comparison of Air Emlssiona from Burning Fossil Fuels ~/ 

Fossd Fuel SOz (tpy) NO. (tpy) PM.~ (tpy) CO2 (tpy) C (tpy) 

Natural Gas 132 19.866 1,590 21,999.999 6.000.000 

Fuel Oil 103.971 39,735 2,253 31.899.999 8,700,000 
Coat 278,142 139.071 6,159 41.799.999 11,400.000 

_a/ 
m 

The emissions generated by COal. fuel oil, and natural gas were estimat6d using recent Best Available Control Technology 
(BACT) analyses ~dentified on the EPA ReaSonably Available Control Technology/BACT/Lowest Achievable Em~ss,on 
Rate Clearinghouse for boilers with heat input ratings between tO0 and 250 million Btus per hour The emissions from 
each fuel source ate estimated based on a total annual fuel use of 438,000,000 fflilhon Btus per year (1.2 billion cub<: feet 
per day, 365 days per year. 1.000 Btus/cubJc foot). 

SOz sulfur d~oxide 
NOx nitrogen oxides 
PMw part;~ulate matter 
COo carbon 0~ox~le 
C carbon 
tidy tons pet year 

3.2 SYSTEM ALTERNATIVI'~S 

System alternatives are options to the proposed action that would make use of other existing or 
proposed LNG or natural gas facilities to meet the stated objectives of the proposed project. A system 
ahernative would make it unnecessary to construct all or part of the proposed project even if some 
modifications or additions to the existing or proposed facilities are necessary. These modifications or 
additions wottld result in environmental impacts that could be less, similar to, or greater than those 
associated with construction of the proposed project. Ultimately, the purpose of identifying and 
evaluating system alternatives is to determine whether potential environmental impacts associated with 
the construction and operation of the Crown Landing LNG Project could be avoided or rcduced by using 
another system. 

The Mid-Atlantic natural gas market is concentrated in Delaware, Maryland, New Jersey, New 
York. and Pennsylvania. Currently, this market area is supplied with natural gas and vaporized LNG 
through interstate pipeline systems and an existing LNG import terminal in Cove Point, Maryland. As 
described in section 1.2. the objectives of the Crown Landing LNG Project are to provide a new LNG 
import terminal and up to 1.2 Bcfd of new natural gas to the Mid-Atlantic region. The analysis below 
examines other potential existing, modified, or proposed LNG terminals and pipeline systems and 
considers whether these systems could meet the proposed project objectives. 

3.2.1 Existing LNG Facilities 

Currently, there are four existing LNG terminals in the United States. These include the Cove 
Point LNG Terminal in Cove Point, Maryland; the Distrigas LNG Terminal in Everett, Massachusetts; the 
Trunkline LNG Terminal in Calcasieu Parish, Louisiana; and the Southern LNG Terminal on Elba Island 
in Chatham County, Georgia. The closest of these terminals is the Cove Point LNG Terminal, which is 
located about 115 miles from the project area. The other LNG import terminals are located considerably 
further away. For these existing facilities to meet the proposed project objectives, one or more of the 
facilities would need to provide similar ship unloading, storage, and sendout capacities as the proposed 
project in addition to its current or planned expansion capacities. 
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Cove Point LNG Terminal 

An LNG import terminal owned by Dominion Cove l'oint LNG, LP (Dominion) is located on the 
western shore of the Chesapeake Bay in Calvert County, Maryland. Although originally authorized in 
1972. the Cove Point LNG Terminal was decommissioned as an LNG import facility in the early 1980s, 
and in 1995 returned to service as a peakshaving facility, liquefying, storing, and vaporizing LNG as 
needed to meet demand. In 20(11 and 2(X12, l)ominion received authorization from the FERC to 
reactivate, repair, and replace various ofl~,hore and onshore facilities to convert the existing peakshaving 
plant and recommission the LNG import terminal, and was completed and placed in service in December 
2(104. This reactivation included the replacement of the vaporizer components and the addition of a new 
135,000 m ~ LNG" storage tank in addition to the four existing 60,000 m ~ tanks. The I,NG terminal now 
has 375,0()0 m ~ of LNG storage capacity and is capable of delivering a total of about 1.0 Bcfd of natural 
gas. The facility also has a maximum ship unloading capacity of 120 ships per )'ear. The LNG terminal 
is connected to a mainline pipeline system by an 87-mile-long, 36-inch-diameter scndout pipeline. 
Dominion has long-term binding precedent agreements for if)() percent of the firm LNG unloading, 

storage, and delivery services. 

1)ominion recently proposed another expansion, which is currently in the Commission's Pre- 
filing process (in l)ocket No. PFO4-15-tXX)). to increase the daily sendout capacity from 1.t) Bcfd to 1.8 
Bcfd and to increase the storage capacity from 7.8 Bcf to 14.6 Bcf. The planned expansion would include 
the construction of two additional 160.0()0 m ~ LNG storage tanks on the existing LNG terminal site and 
the construction of five new natural gas pipelines totaling about 161 miles in length to deliver additional 
capacity to pipeline systems in Virginia and Pennsylvania. These pipelines would include about 47 miles 
of 36-inch-diametcr pipeline in Maryland and about 81 miles of 24-inch-diameter pipeline in 
Pennsylvania. As part of the new pipeline system in Pennsylvania, 1)ominion plans to construct two new 
compressor stations. In addition, three pipelines in Pennsylvania would be constructed to support the 
storage and transport of natural gas at the Leidy Hub, including two 24-inch-diameter pipeline loops 
totaling 23 miles in length and one 20-inch-diameter pipeline loop totaling 1(1 rniles in length. The 
expansion would also include pipeline upgrades, modifications at existing aboveground facilities, and 
other minor facility modifications. 

Ahhough the proposed expansion could potentially deliver a substantial amount of the volumes of 
natural gas proposed by Crown Landing, the additional pipeline facilities for the ( 'ove Point LNG 
Terminal expansion, totaling about 161 miles of new pipeline, would likely result in as much, if not more. 
environmental impact than Crown Landing's proposed LNG terminal and Texas Eastern's proposed 
pipeline. Therefore, this alternative does not provide a clear environmental advantage over the proposed 
projects. In addition. Crown Landing's proposed LNG terminal would bring in a new supply of LNG that 
would provide additional flexibility and reliability in the Mid-Atlantic states so customers could have 

alternate supplies. 

l)istrigas LNG Terminal 

The only existing LNG import terminal in New England is the Distrigas LNG facility owned by 
Tractabel LNG North America, L.L.C. (Tractabcl). The facility occupies a 24-acre site on the Mystic 
River in Boston Harbor that is surrounded by industrial development on all sides. In service since 1971, 
the Distrigas facility is the oldest LNG import terminal in the United States. In 2000 and 20(11, the FERC 
authorized installation of a val:x)r recovery system to recover flash gas during ship unloading (which is 
complete), replacement of all vaporizers to be compatible with a new thermal transfer system with a new 
adjacent power plant (~.hich is pending), and the installation of additional vaporizers and pumps to 
provide natural gas service to an electric power generation plant under construction by Sithe Mystic 
Development, L.L.C. (which is under construction). The facility has two tanks that can store 155,00(I m 3 
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of LNG. When ongoing and planned construction is complete, the facility will have an installed 
vaporization capacity of 1.035 Bcfd, although maximum sendout is limited to 715 million cubic feet per 
day (MMcfd) due to pipeline capacity. A significant quantity of LNG is loaded onto LNG trucks and 
delivered to peakshaving facilities throughout New England. The four-bay truck station on the site can 
fill up to 100 trucks per day. Recently, about 50 I.NG" ships per ),ear have been unloading at this facility. 

Thc Distrigas facility is dedicated to I.NG imported by Tractabel and is not operated as an open- 
access import terminal that provides terminalling services to other parties. To provide the same service as 
proposed by Crown Landing, it would be necessary to add another 450,(X)0 m of storage and 1.2 Bcfd of 
vaporization. There is no space on the existing 24-acre site to construct the additional facilities associated 
~,~,ith the proposed Crown Landing LNG Project, nor is there available adjoining property to accommodate 
these facilities and the associated exclusion zones. As a result, expansion of the existing Distrigas I.NG 
import terminal is not a reasonable system alternative. 

Trunkline LNG Terminal 

( 'MS Trunkline I.N(; Company, L.L.C. ('l'runkline LNG) curreutly owns and operates an LNG 
import facility in Calcasieu Parish, Louisiana. The existing LNG terminal includes three 95,0~) m ~ 
storage tanks, a ship unloading dock with a full design capacity of 120 ships per year, and vaporization 
facilities with a maximum sendout capacity of 1 Bcfd. In December 2(X)2. the Commission approved 
plans to add a second ship unloading dock. a 140,0(X) m ~ LNG storage tank, three first stage LNG pumps, 
four second stage LNG pumps, three vaporizers, and two electric generators. With the addition of these 
facilities, which arc currently under construction, the LNG terminal will have a sustainable sendout 
capacity of about 1.2 Bcfd (1.3 Bcfd maximum) and a ship unloading capacity of about 175 ships per 
)'ear. In February 2(X)4, Trunkline LNG and a related subsidiary, CMS Trunkline Gas Company. L.L.C. 
(Trunklinc Gas). announced plans to further expand sendout capacity of the terminal by adding pumps, 
vaporizers, and new unloading facilities to a second dock at the terminal and constructing a new 23-mile- 
long, 30-inch-diameter pipeline between the LNG terminal and Trunkline Gas'  existing mainline pipeline 
system. If approved, these new facilities would increase the maximum sendout capacity of the terminal to 
about 2.1 Bcfd. Trunkline LNG currently has signed agreements with BG I.NG Services, L.L.C. (BG 
I.NG) Ior all of the storage and sendout capacity that will be provided by the expanded facilities. 

After these expansions are completed, the Trunkline LNG facility is unlikely to have space for 
more storage tanks within its 125-acre fenced site. Further expansion outside of the existing fenceline is 
limited by other industrial facilities. Another factor potential limiting additional expansion of the 
Trunkline LNG facility is its ability to deliver increased volumes of natural gas to an interstate natural gas 
pipeline system. If the proposed pipeline is constructed, the Trunkline LNG facility would be connected 
to a mainline pipeline by two (one existing and one proposed) 30-inch-diameter pipelines. To deliver 
volumes of additional natural gas from Trunkline LNG's terminal similar to those proposed by Crown 
Landing, would likely require extensive expansion or looping of these sendout pipelines. It is also likely 
that additional ship unloading facilities would be needed to deliver a volume of natural gas similar to 
what is proposed by Crown Landing. For these reasons, we do not consider expansion of the Trunkline 
LNG Terminal a reasonable system alternative. 

Southern LNG Terminal 

Southern LNG, Inc. (Southern LNG) owns and operates an LNG import terminal located at Elba 
Island along the Savannah River in Chatham County, Georgia. Currently, the Elba Island site includes a 
single berthing facility and LNG storage capacity of 190,000 m ~. In 2(X)l, the IrERC authorized Southern 
LNG to replace the existing vaporizers, increase the sendout capacity of the facility, and add Btu 
stabilization facilities. In 2tX)3. Southern LNG received FERC authorization to install a new 160,000 m 3 
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storage tank, a new ship unloading facility with two berths, two additional first stage pumps, three 
additional second stage pumps, three additional vaporizers, and desuperheaters. With the addition of 
these facilities, which are currently under construction, the sustainable sendout capacity of the terminal 
',,,'ill increase to about 0.8 Bcfd (1.2 Bcfd maximum) and the ship unloading capacity of the terminal will 
increase to about 118 LNG ships per year. Southern LNG currently has a long-term, firm contract for I(X) 
percent of the existing LNG unloading, storage, and delivery capacity and has a 30-year binding 
precedent agreement for the capacity that would be provided by the expanded facilities. 

Further expansion of the facility is limited by its ability to deliver large volumes of natural gas to 
an interstate natural gas pipeline system. Currently, the Southern LNG facility is connected to Southern 
Natural Gas Company's (SONAT) mainline pipeline system by two small-diameter (20-inch and 14- to 
16-inch) pipelines that are about 200 miles long. To deliver significant additional volumes of natural gas 
from Southern LNG's terminal would likely require extensive expansion or looping of its sendout 
pipeline. Additionally, it may be necessary to expand SONAT's mainline pipeline system to deliver the 
proposed volumes of natural gas to the broader U.S. market. 

Conclusions Regarding Existing LNG Terminals as System Alternatives 

Crown Landing is proposing a facility that would have the capabilities of unloading and storing 
imported LNG and delivering approximately 1.2 Bcfd of natural gas into the Mid-Atlantic region. 
Because the capacity of each of the existing LNG import terminals is fully committed (including their 
current expansion proposals), use of an existing LNG terminal to meet the proposed project objectives 
would not be possible without significant expansions and/or m~xlifications to their unloading, storage, and 
deliver), systems and possibly substantial expansion or looping of the existing scndout pipeline(s). The 
additional facilities required for required expansion would likely result in as much if not more 
environmental impact as Crown Landing's proposed LNG terminal. 

From a commercial perspective, the best location for an LNG terminal is close to the market it is 
intended to serve. The great distance of the existing Southern LNG and Trunkline LNG terminals from 
the project area (a distance of at least 800 miles) effectively limits them from serving the Mid-Atlantic 
market. The existing Distrigas and Cove Point LNG terminals are closer to the proposed LNG tertninal 
(within 2(~) miles). The Distrigas I.NG lacility, however, has physical constraints (e.g., small site size, 
insufficient space for additional storage tanks, etc.) that make it unsuitable to supply the natural gas 
volumes proposed by Crown Landing. Dominion has recently proposed an expansion of the Cove l'oint 
LNG facility that would significantly increase both the LNG storage and the natural gas scndout capacity 
of this |acility. This expansion would include the construction of about 161 miles of pipeline which would 
result in as much if not more environmental impacts than the proposed projects. 

3.2.2 Recently Approved LNG Projects 

In addition to the LNG terminals discussed above, a number of other LNG terminal projects 
capable of supplying U.S. markets have been recently approved. Table 3.2.2-1 provides information 
about the hx:ation, Iacilities, and capacity of these projects: 

All of the recently approved LNG projects listed in table 3.2.2-1 are too far from the Mid-Atlantic 
region to efficiently provide the natural gas delivery volumes proposed by Crown Landing. Additionally, 
the use of the Gull" Coast, Canadian, and Bahamian projects as ahematives would likely require 
substantial expansion of the existing pipeline systems, which could have significant environmental 
impacts. 
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TABLE 3.2.2-t 

Recently Approved LNG Termlnaf l  a/ 
Project Name and Owner/ Location Sendout Number of Storage Status 
Applicant Capacity Tanks and Capacity 

Cameron LNG Project Heckberry, I 5 Bcfd Three 160,000 m 3 FERC approval issued 
Sempra Energy, LNG Louisiana tanks September 2003; construchon 

bendin 9 

Freeport LNG Project 
Contango Oil and Gas/ 
ConocoPh~lhps/Cheniere 
Energy. Inc 

Freeport, Texas 1.5 Bcfd Two 160.000 m 3 tanks FERC approval issued June 
2004. constrL~tio~ pending 

Gulf Gateway Project 
Excelerate Energy 
~ormerly known as Energy 
B,dgo Offshore Deepwater 
Port Project 
El Paso Global LNG) 
Port Pelican Offshore 
Deepwater Port Project 
Chevron Texaco 

Gulf of Mexico, 05 Bcfd Transport end 
Lease Beck West tegasif~ation vessels, 
Cameron 603, no storage 
Offshore 
Louisiana 

Gulf of Mexico, 
Vermiff~n Block 
140. Offshore 
Louisiana 

1 6 Bcfd Gravity-based 
structure; 330.000 m 3 
of storage capacity 

Coast Guard and DOT approvals 
issued in January 2004; facd~ty 
currectty under construction 

Coast Guard and DOT approvals 
issued in November 2003; 
const rustio~ pandm 9 

Ocean Express Project 
AES 

Bahamas 0 84 Bcfd -- Baham~an government approval 
pending 

Calypso Project 
Tractabel. LNG 

Bahamas 0.83 Scfd -- Bahamian government granted 
preliminary approval 

Canaport Project 
Irving Od/Repae/ 

Saint John. New 1.9 Bcfd Three t 60.000 m 3 
Brunswick tanks 

Canadian government approvals 
issued August 2004 

Bear Head LNG Project 
Anadarko Petroleum Carp 

Point Tupper, 1.0 Bold 
Nova Scotia (Phase I) 

1,5 Bcfd 
(Phase II) 

Two 180,000 m ~ tanks 
(Phase I) 
One 180.000 m ~ tanks 
(Phase II) 

CanadLan government approvals 
issued mid-2004; facility currently 
under construction 

Altamira Altamira, 
Snell/Total Tamaulipas. 

Mexico 

0 5 Bcfd Two t 50.000 m 3 tanks Mexican state and federal 
agencies inc~udm 9 Cameroon 
Reguladora de Energ~a approvals 
issued; facility currenUy under 
construction 

Energy Costa Azul I_NG Baja Calif~nia. 
Sempra Energy LNG/Shell Mexico 

1.3 Bcfd Two 160.000 m 3 tanks Mexican state and federal 
agencies including Comision 
Reguladora de Energia approvals 
issued. Road construction 
currently under way; terminal 
constrL~t~a expected to begin 
before the end of 2004 

aJ Project information obtained from LNG Express (VoL XIV. No6. June 2004; VoL XIV, No. 8. August 2004; and Vc4. XlV. 
No. 9. September. 2004). Natural Gas Intelligence Press. Inc,. EPA informal dockets, and project applications and EISs 

3.2.3 Recently Proposed and Planned LNG Projects 

"Fable 3.2.3-1 identifies recently proposed and planned LN(;" terminal projects capable of 
supplying 1.1.S. markets. 
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TABLE 3 2.3-1 

Project Name and Owmer/ 
Applicant 

Recently Proposed and Planned LNG Terminals ~J 
Location Secdout Number of Storage 

Capacity Tanks and Capacity 
Status 

Proposed On=here Terminals b/ 
Weavers Cove LNG Project Fall River, 
Weaver~ Cove Energy, LLC Massachusetts 
(Hess LNG) 

Port Arthur LNG Project 
Sempra Energy LNG 

Port Arthur, Texas 

Ingleside Energy Center LNG 
project, 
Occzdental Energy Ventures 
Corp. 

0.8 Bcfd One 200,000 m ~ tank 

1 5Bcfd Three160.000 m~ 
(Phase 1) tanks 
3.0 Bcfd 
(Phase 2) 

Ingleside, Texas 1.0 Bold 

Long Beach LNG Import Long Beach, 0.7 Bcfd 
Project. California 
Sound Energy Solutions 
(MitsublshO/ConocoPhllhps 

Vista del SOl LNG Terminal Corpus Christi. 
Prolect, Texas 
ExxonMoO~l Corporation 

Chenlere Corpus Chr,sti LNG Corpus Christi, 
Terminal Protect Texas 
Corpus Chnsti LNG LP 

Golden Pass LNG Terminal Sabine Pass. 
Project Texas 
ExxonMobd Corporation 

Sabine Pass LNG Terminal Sabine Pass 
Project Channel 
Cheniere Sabine Pass Louisiana 
Pipeline Company 

Two 160,000 m3tanks 

Two 160.000 m 3 tanks 

1.0 Bcfd Three 160.000 m:' 
tanks 

2.6 B(:fd Three 160,000 m ~ 
tanks 

1.0 Bcfd 
(Phase 1). 
2.0Bcfd 
(Phase 2) 

Five 160,000 m~tanks 

2.6 Bcfd Three 160,000 m s 
tanks 

KeySpan LNG Facihty Providence, 05 Bold 
Upgrade Project Rhode Island 
KeySpan LNG, LP and 
Algonquin Gas Transmission. 
LL.C. 

Highrock LNG Prolect Bahamas 1 0 Bcfd 
El Paso/FPL 

Draft EIS issued July 2004. 
FERC Docket Nos. CP04-36-000 
and CP04.41-000 

NEPA pre-filing process initiated 
Apnl 9. 2004. Formal appl~_,ation 
expected September 2004 
FERC Docket No. PF04-11-000 

NEPA Pre-filing Process 
approved by FERC in April 2004. 
FERC Docket NO CP05-13-000 

NEPA Pre-hhng Process 
established July 11,2003. 
Formal application filed January 
26. 2004. Analysis ongoing 
FERC Docket No. CP04-58-000 

NEPA Pre-ffiing Prccess 
established; Draft EIS in 
preparation. FERC Docket Nos. 
CP04.395-000, CP04-405-000. 
and CP04-374-000 

FERC Draft EIS under 
preparat,on FERC Docket NOS. 
CP04-37-000. CP04-44-00~, 
CP04-45-000. and CP04-46-000 

NEPA Pre-hhng Process 
established December 5, 2003. 
FERC Docket NOS, CP04-386- 
000 and CP04-400-O00 

Order issued September 10, 
2003 Draft EiS issued August 
2004 FERC Docket Nes 
CP04-47-000 and CP04-38-000 

FERC Appl~atlon filed April, 
2004 FERC Docket Nos. CP04- 
223-000 and CP04-293-000 

FERC Docket NO. PF04-8-O00 
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TABLE 3.2,3-1 (cont'd) 

Recently Proposed and Planned LNG Termlnala a/ 
"Project Name and Owner / Location Send'out Number of Storage Status 
Apphcant Capacity Tanks and Capacity 

Propoled Offshore Terminals E.. / 
Main Pass Energy Hub 
Oeepwater Port Project 
Fr eeport-McMoRan Energy 
LLC 
Gulf Landing Offshore 
Deepwater Port Project 
Shell US Gas and Power. LLC 

Mmn Pass Block 
299. Offshore 
Louisiana 

West Cameron 
Block 213. 
Offshore 
Louisiana 

Clearwater Port Offshore 
Deepwater Port Project 
Crystal Energy, LLC 

MMS Lease Block 
217,Offshore 
California 

Pearl Crosmn 9 Project West Cameron 
ExxonMob# Corp BlOCk 220. 

Offshore 
Louisiana 

Compass Port Terminal t 1 m~les of 
Project Daupin Island, 
Compass Port, LLC Alabama 
(ConocoPhillips) 

Cabrdlo Port Project Offshore 
BHP BiIhton Cahfornia 

1 0 Bcfd TWO 30,000 m J tanks 

1,0 8cfd 

0 5 Scfd 

2.0 Bcfd 

Grav,ty-based 
structure; 200,000 m J 
of storage capacity 

Grawty-based 
structure; 250.000 m ~ 
of storage capacity 

1 0 Bcfd Two 150.000 m'  tanks 

1.5 Scfd 

Apphcabon filed FebruaP/27. 
2004. Coasl Guard Docket No 
17696 

Application filed November 3. 
2003, Coast Guard Docket No. 
16860 

Application pending Coast Guard 
and California State Lands 
Comm=ss~on approval. 

Application filed May 2004 
Coast Guard Docket No 18474 

Apphcatlon received March 29, 
2004 Coast Guard Docket No 
17659 

Coast Guard Oockel No 16877 
Appl~:ation pending Cahfom~a 
State Lands Cocnmission 
Approval 

Planned Terrnlnafs and Expansions LV 
Chen,ere LNG Parttlefs Brownsville. 

Texas 

Navy Homeport LNG Mobile Bay. 
ExxonMob~l Alabama 

Brayton PoLnt LNG SomerseL 
Somerset LNG Massachusetts 

Terminal GNL Mar Adentro Offshore. Baja 
Chevron Texaco California 

Chevron Texaco Offshore, 
California 

Quoddy Bay LNG Pleasant Point, 
Quoddy Bay. LLC Maine 

Rabaska St. Lawrence 
Enbndge/Gaz Metro/Ges de River, Quebec 
France City, Quebec 

Lazaro Cardenas Lazaro Cardenas. 
TractebeliRepsol Mexico 

1.5 Bcld 

10 Bcfd 

0.65 Bold 

1.4 Bcfd 

0.75 Bcfd 

0.5 Bcfd 

0.5 Bcfd 

0.5 Bcfd 

Storage ca ctty of 
250,000 m~ 

Two 160.000 m=tanks 

Pend,ng at Mexican regutato~/ 
agencies. Received 
Enwronmental Approval 

Announced June 2004 

Pending at Mexican regulatory 
agenctes 
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TABLE 3.2 3-1 (coot'd) 

Recently Proposed and Planned LNG Terminals ~/ 

prolent Name and Owner / Location Sendout Number of Storage Status 
Applicant Capacity Tanks and Capacity 

Pinto Island Mobile Bay, 1.0 Bcfd 
Chen~ere LNG Partners Alabama 

Puerto Libertad Puerto Libertad. 1.3 Bcfd 
Sonora Pacify: LNG Mexico 

Northeast Gateway, Offshore 08  Bcfd No storage tanks 
Excelerate Energy LL C Gloucester, 

Massachusetls 

Pending at Mexican regulatory 
agencies 

Announced July 2004-- 

Kittmat LNG Kttimat. British 
Galveston LNG Columbia 

0.34 Bcfd 

Pnnce Rupert prince Rupert, 03  Bcfd 
WestPac Termlnal$ British Columbia 

Cacouna LNG Gros Cacouna 03  Bcfd 
TransCanada/PetroCanada Island, Quebec 

Two 160,000 m ~ tanks Announced September 2004 

Kett,c LNG GoJdboro. Nova 0 5 Bcfd 
Kelhc Petrochenfical LNG Scot,a (Phase I} 

1.9 Bcfd 
(Phase II) 

Filed with Canadian regulatory 
agencies August 2004 

Point Tupper Nova Scotia 
Stat~a Terminals Canada 

0.5 Bcfd 

Pelican Island 
BP 

Galveston. Texas 1,5 Bcfd 

Jordan Cove Coos Bay, 
Energy PrOleCts Development, Oregon 
LLC 

0 2 Bcfd One 95,000 m 3 tank 

Port Westward St Helens, 1 25 Bcfd 
Port Westward LNG. LLC Oregon 

Broadwater LNG Facdity Offshore in New 
TransCanada Corporation and York waters of 
Shell US Gas & Power LLC Long Island 

Sound 

I 0 Bcfd Floating Storage 
Regasificat~on Unit. 
350,000 m ~ of storage 
capacity 

Announced November2004 

_w 

b/ 

_c/ 

_d/ 

Protent ~nforrnat~on obtained from LNG Express (Vol, XlV, No,6, June 2004; Vol. XlV, No, 8, August 2004: and Vol XIV. 
No, 9, September, 2004), Natural Gas Intelligence Press, INC,, EPA informal dockets, and project apphoations and 
EIS's 
Proposed onshore terminals wtth appltcations submitted to the FERC. 

Proposed offshore terminals w[th applioat=ons sui0m~tted to the Coast Guard. 

Planned terminals w~th no applications sui0qn~ed to the FERC or Coast Guard 

Blanks indicate that the definitive design ~nformat~on is unavailable or unknown. 
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As is the case for the recently approved projects, most of the proposed and planned LNG projects 
listed in table 3.2.3-1 are located too far from the Mid-Atlantic region to efficiently provide the natural 
gas delivery volumes proposed by Crown Landing. Additionally, the use of many of these projects as 
alternatives would likely require substantial expansion of the existing pipeline systems, which could have 
significant environmental impacts. Others of the proposed projects have not been sufficiently described 
or developed to conduct a detailed comparison with the proposed project. 

The four closest proposed and planned projects to the Mid-Atlantic region for which there is 
sufficient information to conduct a comparative analysis include: the KeySpan LNG Facility Upgrade 
Project in Providence, Rhode Island; the Weaver's Cove LNG Project in Fall River, Massachusetts; the 
Northeast Gateway Project; and the Broadwater LNG Facility Project (see section 3.3.2.1 for more 
discussion of the Northeast Gateway Project and the Broadwater LNG Facility Project). Each of these 
projects has site-specific environmental issues and/or safety concerns, and none of these projects would 
provide the storage or sendout capacity proposed by Crown Landing. Although the Weaver's Cove LNG 
Project and either of the other three projects combined could provide the sendout capacity proposed by 
Crown Landing, and the Weaver's Cove LNG Project and Broadwater LNG Facility Project collectively 
would he able to provide Crown Landing's proposed storage capacity, it seems unlikely that these 
projects could effectively serve the Mid-Atlantic region. Based on recent projections of natural gas 
demand in the New England region, by 2009 there will be demand for an additional 500 MMcfd of 
natural gas above what the curcent infrastructure is able to provide during peak periods of use (FERC, 
2003). Demand in the New York market area is also increasing. Consequently, even if more than one of 
these projects are authorized and constructed, much of the capacity of these projects would likely he used 
to satisfy the increasing demand for natural gas in the New England and New York markets and would be 
unavailable for the Mid-Atlantic region. 

3.2.4 Pipeline System Alternatives 

As an ahernative to developing a new LNG import terminal, we considered the feasibility of 
utilizing or expanding the existing pipeline systems in the region to provide an equivalent amount of 
natural gas to the Mid-Atlantic region as that proposed by Crown Landing. Existing pipeline systems in 
the Mid-Atlantic region include those owned and operated by Texas Eastern. Columbia Gas, and Transco 
(see figure 3.2.4-1). Texas Eastern's local pipeline system consists of four pipelines: two 20-inch- 
diameter pipelines that run south from Eagle, Pennsylvania to Chester Junction, Pennsylvania; a 16-inch- 
diameter pipeline that runs east from Chester Junction to a meter regulator; and a 16-inch-diameter 
pipeline that narrows down to a 14-inch-diameter pipeline and runs west from Chester Junction to meter 
regulators. Columbia Gas' pipeline system in the project area consists of a 20-inch-diameter pipeline that 
runs from Claymont, Delaware across the Delaware River to Gloucester County, New Jersey. Transco's 
pipeline system in the project area includes two pipelines: a 12-inch--diameter pipeline and a 20-inch- 
diameter pipeline. Transco's two pipelines cross the Delaware River from Pennsylvania and proceed 
north across northwest New Jersey. All of these pipeline systems primarily provide natural gas from 
production areas in Canada and the Gulf Coast. While new supplies of natural gas might be developed 
outside of the market area, including the construction or expansion of other LNG import terminals along 
the Gulf and East Coasts, the existing Columbia Gas, Transco, and Texas Eastern systems do not have 
sufficient capacity to deliver the volumes proposed by Crown Landing without expansion 
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Non-Imernet Public 

Facility Location Map 
Figure 3.2.4.- 1 

(Page 3-12) 
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Expanding or modifying the existing pipeline systems to Ix: able to deliver natural gas to the Mid- 
Atlantic region would result in a variety of en,.,ironmental impacts depending on the project size, length. 
and design. It is typical for significant pipeline construction projects in the region to result in short- or 
long-term impacts on water resources, upland vegetation, wetlands, wildlife habitats, traffic patterns, and 
land use. Sttbstantial expansion or modifications to the existing pipeline systems would be required to 
deliver the gas volumes to the Mid-Atlantic region as proposed by Crown Landing. In addition to 
construction-related effects, the operation of pipeline compressor stations also would result in permanent 

noise and air quality impacts. 

We expect that new pipelines or proposals to modify existing pipelines will continue to increase 
the capacity of existing systems delivering natural gas to the Mid-Atlantic region. Nevertheless. these 
projects could not meet the project objectives of providing access to new natural gas supplies around the 
world. Additionally. since the production from conventional natural gas reserves in the United States and 
Canada has not experienced much growth, it is unlikely that pipeline alternatives connected to these 
reserves would bc able to meet the project objective of providing an additional 1.2 Bcfd of natural gas to 
the Mid-Atlantic region. Even if a pipeline system alternative was combined v,,ith the use of an existing, 
modified, or proposed LNG facility, the costs and environmental impacts of such an alternative would not 
provide a clear advantage over the Crown l,anding LNG l"rojcct. 

3.3 LNG TERMINAL ALTERNATIVES 

The examination of alternative sites for an LN(i import terminal involved a comprehensive 
process that considered environmental, engineering, economic, safety, and regulatory factors. The first 
step included determining the most suitable area tor an LNG terminal based on tile stated purpose of the 
project of providing an additional supply of natural gas to the Mid-Atlantic region. The second step 
included identification of a specific port capable of accommodating ships that can transport up to 200.(IO0 
m ~ of LNG. The third step included comparatively evaluating specific sites within suitable ports that are 
capable of supporting the necessary docking, storage, and vaporization facilities. 

3.3.1 Regional Review 

As discussed in section 1.2, there is a current and growing demand for natural gas in the Mid- 
Atlantic region. Due to the limitations in the existing pipeline systems serving the region as well as the 
other disadvantages discussed in section 3.2.3, we believe an LNG import facility should be located 
somewhere in New York, New Jersey. Pennsylvania, Delaware, or Maryland to efficiently serve the Mid- 
Atlantic region. As such, we did not consider alternative LNG terminal sites north of Long Island, New 
York or south of the Virginia and Maryland border. 

3.3.2 Port Review 

Ships that are presently used to transport LNG typically have capacities of up to I38,000 m ~. 
These ships are up to 1,000 feet long with typical drafts up to 38 feet. To ensure that the LNG ships do 
not easily or frequently run aground, an additional 2 feet of water is required under the keel. This means 
that LNG ships will typically only access areas with depths of 40 feet Although dredging in shallow 
water areas could provide access for LNG ships, the dredging required in undeveloped ports would 
generally be cost prohibitive and would most likely result in significant environmental impacts. 
Consequently, our analysis of alternative LNG terminal sites was limited to riffS, bore or existing 
deepwater coastal ports that could readily accommodate I.NG ships without dredging or without 
significantly more dredging than would be required for use of the proposed site. 
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3.3.2.1 Offshore Ports 

To avoid many of the environmental issues and safety concerns associated with locating an LNG 
facility onshore, many companies have considered locating LNG import terminals in offshore areas. As 
defined in the Deepwater Port Act of 1974 (as amended by the Maritime Transportation Security Act of 
2002 to include natural gas facilities), deepwater ports include fixed or floating structures that are located 
off of the U.S. coast and that are used as a port or terminal for the transportation, storage, and further 
handling of oil or natural gas. This legislation further requires the DOT (Maritime Administration) and 
the Coast G'uard to regulate the licensing, siting, construction, and operation of deepwater ports for 
natural gas. 

An LNG imporl facility located entirely offshore has not yet been built and operated. 
Nevertheless, the technology for doing so is being developed and guidance documents for building 
offshore LNG storage and regasification terminals have recently been produced (American Bureau of 
Shipping, 2002). As shown in table 3.2.2-1, ChevronTexaco Corporation (ChevronTexaco) and El Paso 
Global LNG (El Paso) were recently authorized to build offshore LNG import terminals in the Gulf of 
Mexico. El Paso's offshore project was subsequently acquired by Excclerate Energy, L.L.C. (Excelerate). 
These two projects are currently relerred to as the fort Pelican Deepwater Port Project and the Gulf 
Gateway Project, respectively. There are currently several other proposals to build offshore LNG import 
terminals in the United States. Additional offshore LNG terminals have been proposed and are under 
review in Australia. West Africa, Taiwan. Mexico, and Italy (LNG Express. 2(~)2). 

Recently, companies have introduced various strategies for operating an LNG import terminal in 
offshore waters (LNG Express, 2003). The most recent proposals would allow offshore docking and 
unloading of LNG ships as well as offshore regasification of LNG for delivery as natural gas to onshore 
markets via undersea pipelines. Although there is a potential that one or more of these proposed projects 
nmy eventually be built, no formal applications to build an offshore LNG facility in the Mid-Atlantic 
region have bccn filed with the DOT or the Coast Guard. 

One significant issue for any offshore facility in the Mid-Atlantic region is how the facility would 
connect with the existing interstate pipeline systems. As discussed in section 3.3.2.2, the existing 
interstate pipeline systems in the Mid-Atlantic region are mostly located a fair distance inland between 
approximately New Brunswick, New Jersey and Norfolk, Virginia. Connecting an offshore facility to the 
interstate systems in this area would require a fairly long pipeline, which would likely have both offshore 
and onshore impacts. The one area where the interstate pipeline system is much closer to the coast is in 
northern New Jersey. l,ocating an offshore facility near this area would reduce b~)th the costs and onshore 
impact of the sendout pipeline. This factor suggests that if an offshore facility is proposed to serve the 
Mid-Atlantic region, it would likely be located offshore of the New Jersey coast south of Long Island. 
Wc have included a discussion below of those offshore strategies that are currently being considered in 
other parts of the country. In particular, we have included a more in-depth analysis of the Northeast 
Gateway Project. which is an offshore LNG project being planned in the New England region, and the 
Broadwater LNG Facility Project, which is an offshore LNG project being planned in the Ncv,' York 
v,'aters of Long Island Sound. 

Fixed or Floating Structures 

There are basically two different types of structures that can be used as an offshore LNG import 
terminal. These include: 1) fixed structures that have ship docking and unloading facilities, regasification 
units, and other associated equipment on pile-based platforms or concrete structures and foundations 
located directly on the seafloor; and 2) floating units comprised of storage tanks, offloading, and 
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vaporization facilities. Both designs would allow docking and unloading of I,NG ships and vaporization 
of LNG for delivery to onshore markets via undersea pipelines. 

One strategy to build a fixed offshore terminal would be to use a gravity-based structure (GBS). 
A GBS facility would include placing LNG storage tanks and associated facility platforms on foundations 
directly on the seaflc×)r. LNG could be offloaded fi'om conventional LNG ships, placed in storage tanks, 
and then vaporized for delivery as natural gas to the onshore market via an undersea pipeline. GBS 
terminals v,'ould only be teasible in areas of relatively shallow water, where the depths range between 45 
and I(X) feet. (liven the costs associated with constructing and operating a G'BS, it appears that these 
facilities are only economically feasible for projects with relatively large LNG storage (e.g., 25t).(X~0 to 
330,000 m ~) and natural gas sendout volumes (e.g., 800 to 2,000 MMctd). ChevronTexaco received 
approval from the Coast Guard to build a facility of this design in the Gulf of Mexico but is still seeking 
approval from the Coast Guard and Texas regulatory agencies for its GBS construction yard in Corpus 
Christi, Texas. The construction of this facility is currently on hold until Chevron'Pexaco receives all 
necessary permits and secures an LNG supply source. 

Another strategy using a fixed offshore terminal involves constructing or converting existing 
offshore platforms. Because these platforms are or would be anchored using fixed-tower structures, they 
could be located in a much broader range of water depths than a GBS unit. These platforms could be 
fitted with dc~king, unloading, storage, and vaporization equipment. Similar to the GBS design, LNG 
could be unloaded IYom a conventional LNG ship, vaporized at the platlorm, and sent as natural gas to the 
onshore market via an undersea pipeline. Depending on the specific design, the use of an offshore 
platform may not include significant offshore storage of LNG. (liven the lack of existing offshore 
platfnrms in the Mid-Atlantic region, this approach would require construction of a new platform. 

Floating, storage, and regasification units (FSRUs) are another approach being considered for 
importing LNG into the United States. In essence, an FSRU would be an oversized LNG ship that is 
outfitted with LNG vaporizers and docking/unloading equipment. The FSRU would be about 930 to 
1,150 feet long, 195 to 215 feet wide, and bc able to store between 250.(X~) and 2°A),000 m ~ of LNG - 
over twice the capacity of a typical LNG ship. These units would be anchored offshore of the proposed 
market area where conventional LNG ships could dock next to and unload I,NG to the FSRLJ. After the 
LNG is unloaded, it could be vaporized and the natural gas transported to onshore markets through an 
undersea pipeline. Depending on the vaporizers and the size of the pipeline, these units could have a 
natural gas sendout capacity ranging from 71~) to 1,5(~) MMcfd. Based on the designs suggested to date, 
it appears that FSRUs would be limited to depths greater than 90 feet to accommodate a flexible pipeline 
connection between the unit and the sendout pipeline. The proposed Broadwater LNG Facility Project 
would include an FSRU. BHP Billiton also recently proposed to use this design to import natural gas to 
markets in California. 

We have examined offshore LNG terminals, with either a fixed or floating design, to determine if 
they could provide an import service similar to the Crown Landing LNG Project and if suitable sites 
could be located and developed in the waters off of the East Coast. By constructing an LNG terminal 
offshore, some of the more significant environmental impacts associated with the proposed Crown 
Landing LNG Project could be avoided (e.g., dredging the ship berth). Although a fixed or floating LNG 
import terminal located offshore would generally increase the distance of the facility from populated 
areas, there are operational and environmental tradeoffs associated with offshore LNG technology. 
Additionally, a recent congressional report suggested that offshore LNG facilities may be more vulnerable 
to terrorist attack compared to an onshore facility (Parfomak, 2003). 

Fstimates released to the public indicate that the capital costs for constructing an offshore 
terminal that includes significant LNG storage would be at least twice as expensive as a similar sized 
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onshore facility. Operating costs would also be higher. For example, costs associated with the need for a 
larger staff and personnel to operate an offshore terminal would be greater than tot the proposed LNG 
terminal. 

Another issue is that the use of an offshore facility does not avoid the need for some onshore 
facilities. Temporary onshore facilities would be needed to construct the fixed or floating structures, 
which would then be transferred to the offshore terminal site. While not specifically addressed in existing 
environmental documents and analyses, the construction of a GBS requires fabrication of the GBS in 
what is called a graving dock. The graving dock must be of sufficient size to fabricate the GBS, of 
sufficient depth, and constructed in an area adjacent to sufficient water depth to float the GBS. One side 
of the graving dock must be directly adjacent to the waterbody and that side must be removable to flood 
the dock and float the GBS, allowing it to be towed from the dock to its final destination. Graving for the 
size of the proposed LNG terminal can be on the order of 50 to 100 acres. Permanent onshore facilities 
would also be required for terminal support activities. 

An LNG import terminal that is located in an offshore setting v,'ould be highly exposed to the 
effects of meteorological and oceanographic forces such as high winds, waves, and currents. These 
concerns are particularly pronounced in the Mid-Atlantic region during the winter, a period when the 
region experiences its most severe weather and its peak demand for natural gas supplies. The potential 
for severe weather equates with a need for increased storage volume at oftshore terminals to maintain a 
predictable, constant flow of natural gas to shore. A key technical issue for the successful operation of an 
I.NG terminal in this environment includes designing the LNG transfer system (i.e., unloading arms) to 
compensate for the relative motion between the terminal and LNG ship during unloading operations. 
Although storage and unloading technologies similar to those that v,'ould be used with an offshore I.NG 
terminal have been applied for many years at onshore LNG terminals and at offshore petroleum product 
facilities (I.NG Express, 2002), the technologies needed to transler a cry'ogenic liquid under the harsher 
conditions in an of[shore setting have not been demonstrated. This may be particularly problematic for 
oft'loading to a FSRU ,.,.'here the stresses on a transfer system could be even greater than '.','hat would be 
experienced at a fixed structure. 

Construction and operation of an offshore LNG terminal could result in environmental impacts 
related to aesthetics, water quality, biological communities, socioeconomics, and air quality. Aesthetic 
impacts could include impacts on the offshore viewshed. Because there is not any existing and available 
oftshore infrastructure that could be utilized lbr an offshore I_.NG terminal in the Mid-Atlantic region 
(e.g., existing platforms), constructing an offshore facility would affect a number of marine and nearshore 
resources. In the case of the Broadwater LNG Facility Project, the FSRU would be constructed at a 
shipyard and towed to the project location for permanent mooring. Thus the impact of the facility on 
Long Island Sound would be limited primarily to the mooring system and the security zone around the 
mooring system, which would permanently restrict commercial and recreational boating and fishing 
activities within about 0.5 mile of the FSR[I, and the impacts associated with LNG shipping, offloading, 
and ballasting. 

An offshore LNG facility would also require the construction and hydrostatic testing of a sendout 
pipeline from the offshore site to an interconnection with an existing pipeline system. Offshore pipeline 
construction typically involves laying the pipeline directly on the seafloor at depths greater than 2(X) t;,:ct. 
and excavating a shallow trench in areas with depths less than 200 feet. The level of impact of the 
offshore pipeline would depend on the resources in the vicinity of the pipeline route, the length of the 
pipeline, the seafloor substrate, and the type of equipment that is used for construction. The Broadwater 
LNG Facility Project, for example, would require a new 25-mile-long pipeline to connect the FSRU to the 
existing Iroquois pipeline system. This pipeline would be located in waters less than 200 feet deep and 
v, ould likely need to be buried beneath the seafloor. 
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Construction methods for offshore pipelines include jetting, subsea plowing, and dredging. 
Excavating a shallov,' trench to bury the pipeline using any of these methcxls would have both direct and 
indirect impacts. Direct impacts would include the disturbance of bottom substrates and habitats located 
in the area of the trench. Other impacts could include the disturbance of substrates adjacent to the trench 
as a result of sidccasting the trench spoil, and impacts associated with anchor strikes and cable sweep 
resulting from the need to stabilize and position pipe-lay barges and other equipment and indirect impacts 
associated with the suspension and transport of disturbed sediments in the water column and the 
resettlement of suspended sediments on the seabed, l,aying the pipeline directly on the seafloor could 
also displace and/or replace existing substrates and, in some cases, create a potential barrier to 
invertebrate movements (Glaholt et al., 2(~10). 

Based on our analysis of the l-tubLinc and Islander Fast pipeline projects (FERC, 2t~)l; FERC. 
2(X12), which are illustrative of the various environmental issues associated with oftshore pipeline 
construction along the East Coast, we estimate that the sendout pipeline for the Broadwater LNG Facility 
Project would result in the disturbance of more than 3,(X~) acres of seabed, hnpacts on water quality and 
aquatic resources could also result if seawater is utilized to help vaporize LNG at the terminal, which may 
bc possible during the warmest months of the year. Water discharged fi'om the vaporizer units would 
decrease the water temperature, increase the turbidity, and increase dissolved oxygen content in marine 
waters near the terminal. During water intake, fish eggs or larvae could be impinged or entrained from 
nearby waters. During colder months of the )'ear, the LNG vaporizers would burn natural gas which 
would result in air emissions similar to the proposed project. 

Technical issues associated with the feasibility of constructing and operating an off'shorn I,NG 
facility have not yet been demonstrated in practice and can not be fully evaluated within the timeframe of 
the Crown Landing LNG Project. The evaluation of an offshore facility as an ahernative to this project 
cannot merely transpose the onshore facility to an offshore location. Rather. it represents a complete 
redesign of the entirc facility such that the feasibility of meeting the operational and economic objectives 
of" the proposal is highly questionable. Ahhough offshore storage and vaporization structure may 
eventually find a role tot importing LNG into the United States, the current level of information and 
limited operational experience is not sufficient to justify consideration of this emerging application of 
offshore technology as a reasonable alternative to the Crown Landing I_,NG Project. 

Transport and Regasification Vessels 

Several companies are investigating or proposing to install vaporization equipment on 
conventional LNG ships. These ships would be able to dock at a mooring system made up of a 
submerged turret buoy and flexible riser connected to a natural gas pipeline on the seafloor. After 
docking is complete, LNG could be vaporized onboard the LNG ship and injected as natural gas directly 
into the offshore pipeline for delivery to onshore markets. When not in use, the buoy and flexible riser 
system would be lowered to a depth of about 100 feet below the surface and held in position until 
retrieved by the next LNG ship. Based on the designs suggested to date, it appears that the submerged 
turret buoy and flexible riser system would be limited to areas where the water is between 130 and 490 
feet deep. This design does not provide for LNG storage so it must be limited to an LNG fleet with 
regasification equipment on all of the vessels. Depending on the vaporizers and the size of the sendout 
pipeline, an LNG carrier and regasification ship could deliver between 4(X) to °A)0 MMcfd of natural gas 
to market. 

As discussed above, Excelerate acquired the Energy Bridge Project f rom El Paso and renamed the 
project the Gulf Gateway Project. Excclerate began construction of this project in 2(104 and expects to bc 
in operation by late 2004 or early 2005. The Gulf Gateway Project is locatcd m the Gulf of Mexico and 
uses the regasification vessel strategy. Excelerate is currently exploring the use of the same technology to 
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develop the Northeast Gateway Project offshore of Massachusetts. This project would be the closest 
offshore LNG project to the Mid-Atlantic region. 

As of the publication of this draft EIS, Excelerate has not submitted an application to the I)OT 
and Coast Guard for authorization to construct and operate the Northeast Gateway Project. Because an 
application has not been filed by Excelerate, details on the facilities and proposed construction methods 
are not known at this time. However, Excelerate's project literature (Bryngelson, 2004) and a review of 
the final Environmental Assessment (EA) prepared tot the Gulf Gateway Project (Coast Guard, 2003) 
provide some indication of the potential project components and the impacts that could result from 
construction of this type of project. The lbllowing discussion assumes that impacts similar to those 
described in the EA for the Gulf Gateway Project could also result from constmction of the Northeast 
Gateway Project. 

The Northeast G'atcway Project would be located in federal waters about 12 miles east of 
Marblehead and 10 miles southeast of Gloucester, Massachusetts. The proposed project would include 
tv, o turret buoys (&x:king stations), a meter and regulation facility, and ab~)ut 11.8 miles of offshore 
pipeline that would interconnect with the existing HubLine pipeline system (operated by Duke Energy). 
The proiect would have a baseload capacity of 4(X) MMcfd and a peak capacity of 8(X) MMcfd. 

Additional physical structures that would likely be needed ['or the project include an offshore 
platform to support the meter and regulation equipment, a pipeline end manifold to connect the turret 
buoys '~ith the scndout pipelines, and anchor arrays to support the docking stations and ships during 
unloading. In addition, the Coast Guard would probably require a minimum 5(X)-meter (l,640-foot) 
saf;.:ty zone around each decking station and possibly an additional 5()O-meter precautionary zone. 

Due to the length of time required to unload and the open-sea location of the docking facilities, 
there would be an increased potential for delays associated with inclement weather and rough seas, v, hich 
could make this design less reliable than an onshore facility. For the Gulf Gateway Project, Excelerate 
established the following docking and cargo transfer design criteria: a 5-meter (16-toot) sea condition 
maximum for connecting at the docking station and a 12-meter (39-thor) sea condition maximum for 
cargo unloading. Similar docking systems are currently in use for crude oil transfers in the North Sea, 
where docking maneuvers have occurred in seas up to 5.5 meters (18 teet) and loading/unloading 
operations have occurred in seas of 13 meters (43 feet) ((?oust Guard, 2(X)3). Based on ,.,,eather and wave 
data from the Gull" of Mexico and Excelerate's design criteria, the EA for the Gulf Gateway Project 
estimated that the LNG import facility would be operable 98 percent of the year. 

To evaluate sea conditions offshore from the Mid-Atlantic region, v,e examined wave height data 
from the National Data Buoy (?enter for Station Number 44025. "['his buoy is located about 33 nautical 
miles south of lslip, New York at 40 ° 15' 01" North and 73 ° 10" 0 0 "  West, and has a relatively 
continuous record of meteorological data extending back to 1992 (NOAA, 2(X)4a). We evaluated wave 
height data from even-numbered years from 1992 through 2002 as well as 2(X)3. Seasonal average wave 
heights ranged from 5.1 feet (winter) to 3.2 teet (summer), suggesting that the 16-foot sea condition for 
connecting to the buoy is achievable throughout much of the year. Because peak demand for natural gas 
is likely to coincide with periods of the worst weather conditions, we also Icx)ked at maximum wave 
heights for the months of November through March. Maximum wave heights ranged from 23.7 feet in 
January 1996 to 7.9 feet in March 2002. Maximum wave heights during the ,,,,inter and early spring 
months suggest that the 39-foot sea condition established for unloading conditions may also be achievable 
in most years. 

Although the Coast Guard has approved the Gulf Gateway Project for offshore Louisiana and 
LNG regasification vessels for the project are currently under construction, the reliability of this system to 
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provide continuous service during the most severe offshore conditions has not been demonstrated in 
practice. Furthermore. the LNG regasification vessels are unique to this application. Docking and cargo 
transfers at the proposed Northeast Gateway site cannot presently be performed by conventional LS(I  
vessels. Excelerate has two regasification vessels under construction and has ordered a third. If the 
project were constructed, its ability to reliably meet the projected gas volumes with only two operable 
LNG carriers would be questionable. 

One advantage of the Northeast Gateway Project is that it would situate the LNG facility in a 
remote area far from population centers, which would minimize risk to the public. Although a recent 
congressional report suggests that offshore LNG facilities may be more vulnerable to terrorist attack 
compared to onshore facilities (Parfomak. 2(~)3), the consequences of such an attack to the general public 
would be lower due to the remote locations of offshore facilities. 

Our analysis also indicates that both the construction and operation of an offshore tacility like the 
Northeast Gateway Project could potentially result in substantial environmental impacts. Construction- 
related impacts would result from the installatkm of the physical structures necessary for the system to 
function. In the case of the Northeast Gatev,'ay Project, which would connect to an existing offshore 
pipeline, these impacts would likely include disturbance of more than 9(~) acres of seafloor. For a prqlect 
off the Mid-Atlantic coast, where there arc no existing offshore interstate pipeline systems, there would 
likely be additional impacts associated with the onshore pipeline needed to interconnect the facility to an 
onshore interstate pipeline system. Operational impacts would also result from docking procedures and 
the vaporization of LNG prior to sending out the natural gas into the pipelinels). These v, ould include 
long-term impacts associated with a l?ermanent anchor array for the buoy system, air emissions associated 
v.'ith vaporization equipment, and potential entrainment and impingement of aquatic organisms and water 
temperature impacts if an open-loop vaporization system is used (i.e.. seawater is used to vaporize the 
LNG). 

In summary, although we recognize the potential tor offshore docking and I,NG regasification 
vessels to have a future role in the gas supply mix, no such facilities have yet been proposed in the 
c, ffshore areas of the Mid-Atlantic region. Additionally, these facilities do not provide the LNG storage 
that would be supplied by the proposed project and, depending on the design and location of an otfshore 
facility, could potentially result in substantial environmental impacts. Thus LNG regasification vessels 
do not currently appear to be a viable alternative to the proposed Crown Landing LNG Project. 

Offshore Docking/Onshore Storage 

Where deepwater access to a coastal port or harbor is unavailable. LNG can be transported to 
onshore storage tanks from ships using specially designed cryogenic pipelines. Such facilities enable 
LNG ships to berth and transfer their LNG cargo to the cryogenic pipeline at docking facilities in offshore 
areas where natural water depths exceed 40 feet. Although teasible, a number of technical factors related 
to transporting LNG in a pipeline limit the practical maximum length of such a pipeline to about 3 miles. 
This approach has been used at the existing Cove Point LNG Terminal, where the ship docking/unloading 
platform is located in the Chesapeake Bay about 1 mile from the shoreline. While it would be possible to 
transfer LNG to shore through a cryogenic pipeline from an offshore docking structure, such a design 
would still require locating LNG storage tanks and process facilities at an onshore location, which would 
involve most of the same disadvantages of an onshore terminal (in addition to the disadvantages 
associated with an offshore docking structure and pipeline). Furthermore, industrial ports in the Mid- 
Atlantic region are largely situated along narrow waterfronts that are accessible only from narrow 
navigational channels. Therefore. an offshore docking structure and a cryogenic pipeline would have to 
be located relatively close to a navigation channel v,'hich could interfere with other port operators or 
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marine traffic. Although considered, we did not identify a site where the use of this approach appeared 
practical. 

3.3.2.2 Coastal Ports 

Our regional review of coastal areas that might be suitable for an onshore LNG terminal 
encompassed the Chesapeake Bay. Atlantic coasts of Maryland and Delaware, the Delaware Bay and 
River. the north and south Atlantic coasts of New Jersey, New York Harbor, and the north and south 
shores of Long Island. Our review focused on the following five major screening criteria: 

Tile first criterion was a minimum channel depth of 40 feet. The rational for this depth 
requirement is that LNG ships generally have drafts of 3g feet and water depths of at least 
40 feet are typically required to navigate and prevent grounding. We recognize that the 
required depth might be achieved by dredging shallow waters, but in light of the 
relatively minor amount of dredging required for the proposed project, we considered the 
cost and environmental impacts of significant dredging to be substantial and likely 
outweigh any other advantages. 

The second criterion was a minimum channel width of 800 feet and a maneuvering area 
of 2,(~x) feet to provide sufficient space for the LNG ships to safely transit and berth at 
the tertniual. 

The third criterion ,.','as a minimum air draft (vertical clearance) of 140 Ic'et to allow the 
LNG ships to salely transit under any structures (e.g., bridges) spanning the navigation 
channel. 

The t'~urth criterion '.,,as a distance to natural gas pipeline systems of less than 50 miles. 
Because of the impacts associated with constructing a large diameter interstate natural 
gas pipeline, we considered 50 miles the maximum reasonable distance between the port 
and existing interstate pipeline systems. 

The tiflh criterion ',,,as the compatibility of existing land uses in the area with the 
proposed development of an I,NG terminal. Although not an absolute requirement, '.,,e 
considered industrial areas in sparsely populated areas preferable to siting either in 
densely populated residential and commercial areas, or undeveloped areas such as 
recreational areas or protected shorelines. 

Using these five criteria, we reviewed the Chesapeake Bay area and determined that Baltimore is 
one area '.~,ithin the Chesapeake Bay region that is close to Crown Landing's intended market and has 
sufficient water depth to accommodate LNG ships. There is also considerable industrial land in the 
Baltimore area that is located in relatively low-density population areas. A primary disadvantage of an 
LNG terminal in the Baltimore area, however, would be its distance from existing natural gas pipeline 
systems. To develop an LNG terminal in Baltimore, a sendout pipeline about 30 miles long would need 
to be constructed to connect an LNG terminal to the existing Transco and Columbia Gas pipeline systems. 
This pipeline would result in more land disturbance and likely impact more streams and wetlands than the 
proposed sendout pipeline. This pipeline would also need to cross densely developed and urbanized areas 
in and around the city and. therefore, would probably have a similar if not greater impact on residences. 
streets, and businesses as the proposed Logan Lateral. For these reasons, we felt that the Baltimore area 
did not warrant further investigation. 
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We determined that the Atlantic coasts of Maryland, southern New Jersey, and Delaware would 
also be unsuitable for the development of an LNG terminal because they lack the deepwater ports 
required for LNG ship navigation and are lar from both the intended market and existing interstate natural 
gas pipeline systems. Additionally, tbe Atlantic coasts of these states tend to be more densely populated 
with little available industrial property. The Delaware Coastal Zone Act and Coastal Zone Management 
Plan also include provisions that would make siting of an LNG terminal difficult. Delawares' Coastal 
Zx'me Act prohibits new heavy industrial uses ~ of any kind in the coastal zone and l)elawarc's Coastal 
Zone Management Plan includes a policy that states "there is no site in Delaware suitable for the location 
of any LN(i import-export facility." Thus any LNG facility in Delaware. including the proposed project 
(the proposed ship unloading facility would be located in Delaware state waters) v, ould require an 
exemption from these Act and Plan. 

We identified a number of ports in northern New Jersey. including Perth Amboy, Wocxlbridge. 
Carteret, Linden, Port Elizabeth. Port Newark, Jersey City, and Bayonne that arc close to the intended 
market as well as existing natural gas pipeline systems. We determined that there also appears to be 
ample industrial property available in the northern New Jersey area. The primary drawback of this area is 
that tbe northern New Jersey ports are designed for and typically serve only smaller ',cssels such as 
ocean-going barges, cruise ships, dry cargo bulk vessels, and container ships. As a consequence, the 
channel v,'idths and turning basins associated with these ports are small and would require substantial 
improvement to accommodate LNG ships. Another issue is that LNG ships would not be able to access 
some of the northern New Jersey ports because tbere is insufficient vertical clcarance for LNG ships at 
the bridges across the Kill Van Kull. For these reasons, we did not investigate the northern New Jersey 
area furtber. 

We determined that New York Harbor has adequate channel depths, industrially zoned land. and 
is close to both the intended market and existing natural gas interstate pipeline systems. However, there 
is currently a high level of ship traffic within the New York Harbor and ports, which could increase the 
risk of LNG shipping. Additionally, it would be difficult and expensive to operate LNG ships within the 
harbor while still accnmmcxlating the use of the ports by these smaller vessels. There are also several 
bridges within the harbor that have insufficient vertical clearance for LNG ships, which would preclude 
them from being used as LNG terminal sites. Another drawback is that potentially suitable sites within 
the harbor arc generally close to residential and commercial areas. For these reasons, we did not further 
investigate alternative LNG terminal sites in New York Harbor. 

The north shore of Long Island is close to the intended market but there is only limited access to 

interstate natural gas pipelines. Currently, the Iroquois Pipeline is the only major natural gas pipeline 
serving eastern Long Island and it is fully subscribed. The FERC recently authorized a second pipeline 
across Long Island Sound, the Islander East Pipeline Project, which would provide additional 
transportation capacity, but the State of Connecticut has denied the section 401 Water Quality 
Certification for the Islander East Pipeline Project. Additionally, the State of Connecticut recently 
renewed a moratorium on construction of new pipelines and transmission lines across the Long Island 
Sound. Both of these factors make the timing of the Islander East Pipeline Project uncertain. Another 
issue is that the Long Island Sound generally lacks turning basins and ship channels sufficient for LNG 
ships, thus development of an LNG terminal would require substantial dredging. Finally, much of the 
coastline is commercially or residentially developed. For these reasons, we did not further investigate 
alternative LNG terminal sites along the north shore of Long Island. 

|~lca~y Industrial II,.e is defined an lhe Ccxislal Zone Act as "a u~e characteristically involving more than 20 acres, and charactcr]stJcall~ 
c m p h b i n g  some but n ~  nccessartl) all of  such equipment such as. but not limited to, smokestacks, tanks, dl~l l l l~l l l lg l  ()r rcactlon ctllunm':. 
chemical prcx.-essmg cqutpmen . scrubbing tc ~er~, p ,ckhng equipment and uastc  trealmcnt lag~m~: ~hich indu~tr~ allhaugh c~ncclvabh 
op~-'r;ibl¢ x~ itholl[ ~)llulln~! Ihc ¢:n'~ Ire.~mcnI. h3s lhc pOl~:rlllal T(I pollute ~hen  cqLiipl11cnl malfurlclton~ rn" hU[ilall fibril; tKjcu[ "" 
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We determined that the south shore of Long Island is both close to the intended market and 
existing natural gas pipeline systems. The primary problem with the south shore of Long Island is that it 
lacks industrial ports and adequate channel depths and turning basins for LNG ships. Additionally, a 
large portion of the south shore of Long Island comprises federally and state protected lands, including 
the Fire Island National Seashore, Jones Beach State Park, Gateway National Recreation Area, Tobay 
Beach Park, Gilgo State ['ark, Robert Moses State Park. and local area beaches and parks. Since 
development of an LNG terminal on the south shore of Long Island would require extensive dredging and 
v, ould likely have direct and indirect impacts on recreational areas and parks, we did not consider this 

area furthcr in our alternatives analysis. 

We determined that the Delav.'are River and Bay at least as far north as the Philadelphia Naval 
Yard has deep water and a sufficiently wide channel that would meet the navigational requirements of 
LNG ships. We also found that portions of the Delaware River and Bay, excluding the Delaware 
shoreline, are close to the intended market and the existing Columbia Gas, "rransco, and Texas Eastern 
natural gas pipeline systems. Additionally, at least in New Jersey, we found that there is ample rural and 
industrial land relatively far from residential and commercial areas that might be suitable for an LNG 
terminal. For these reasons, we further investigated specific potential site alternatives in Delaware River 

and Bay area. 

3.3.3 Site Specific Review of the Delaware Bay and River 

To narrow the range and fully evaluate site alternatives, we refined the five major screening 
criteria discussed above and developed additional criteria to assist in identifying and comparing specific 
sites for consideration as I,NG terminal alternatives. The reviev, process included the examination of 
additional required and favorable review criteria. 

Required criteria included regulatory specifications regarding LNG facility layout and safety 
siting factors that are required to be met tor the proiect to be feasible. Required criteria included: 

• Thermal  Exclusion/Vapor Dispersion Zone (49 CFR 193.2057 and 193.2059) - 
Thermal exclusion and vapor dispersion zones must be established in accordance with 
NFPA 59A. Based on the proposed project design, we have applied a thermal exclusion 
zone ,.~ith a radius of 1,0(~) feet from the center of the LNG storage tanks. 

Airpor ts  (49 CFR 193.2155(b)) - LNG storage tanks must not be located within a 
horizontal distance of 1 mile ti'om the ends of the runway, or 0.25 mile frorn the nearest 
point of a runv, ay, whichever is longer. The height of LNG structures in the vicinity of 
an airport must also comply with Federal Aviation Administration requirements. 

LNG Water f ron t  Handl ing  Requirements  (33 CI:R 127.105) - Waterfront facilities 
where LNG is handled must comply with Coast Guard regulations pertaining to layout 
and spacing of the marine transfer area. These regulations require that each LNG loading 
flange be kxzated at least 985 feet from general public or railway bridges crossing 
navigable waterways or entrances to any tunnel under navigable waterways. 

Our responsibility under NEPA as the lead federal agency is to determine if environmentally 
preferable alternatives to the proposed action exist. All alternative sites were, therefore, compared to the 
proposed LNG terminal site. Favorable review criteria, although not absolute alternative requirements, 
were applied to identify those sites that would be reasonable and most likely to provide some 
environmental advantage over the proposed project. Favorable criteria ',,,'ere not intendcd to strictly 
eliminate the evaluation of certain sites. (riven the limited availability of suitable sized parcels in areas 
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with deepwater access, it was not possible to hx:ate an alternative that met all of the fa;'orable review 
criteria. However, some sites '.,,'ere selected for further analysis because they satisfied a majority, but not 
all of the favorable criteria. Favorable criteria included: 

I 'opulation Center,qResidences - We made an effort to identify alternative LNG 
terminal sites in areas that arc not in close proximity to population centers and/or 
residences. Similarly, alternative LNG terminal sites were considered preferable if the 
location did not require LNG ships to transit near residentially and commercially 
developed shorelines. In addition to avoiding potential conflicts with existing land uses, 
application of this favorable criterion would ideally avoid conflicts regarding perceived 
safety issues related to transport and storage of LNG. 

LNG Terminal  Footprint  - Based on the proposed design and the need to contain the 
thermal exclusion zone, a waterfront site of ab~)ut 135 acres would be preferable to 
accommodate the proposed configuration of the LNG unloading, storage, and sendout 
facilities. Assuming the LNG storage tanks are located near the waterfront, this site 
would have to be about 2.(~0 feet by 3,(X~I feet to contain the thermal exclusion zones 
that are centered on the LNG storage area. An ideal waterfront site a',ailable for 
development would include an area in excess of the exclusion zone which ~ould provide 
an additional buffer fi'om development. However. to expand the range of potential 
candidate sites, v,e have relaxed the pretcrred acreage limit, recognizing that the facilities 
would need to be compressed and that exclusion zones may extend offshore or onto 
adjacent properties. 

Dredging  Required - Given the environmental impacts associated with significant 
dredging projects, we considered the amount of dredging necessary to provide access to 
I,NG ship access one of the alternative site revie'd' criteria. Areas requiring either no or 
minimal dredging to develop and maintain a ship berth and a ship channel of sufficient 
depth for the LNG ships were considered more favorable than those areas requiring more 
substantial dredging. In addition to avoiding impacts on water quality and aquatic 
resources, minimal dredging requirements provide the added benefit of reducing costs 
associated with disposal of dredged material. 

Parcel  Availabil ity - One of the greatest challenges of siting an LN(; facility in the Mid- 
Atlantic region is finding suitable property that is available for industrial development. 
Availability is critical since section 3 of the NGA does not provide the project proponent 
the authority of eminent domain in acquiring property for the LNG terminal project. In 
some cases, a site may possess the size required for an LNG terminal but the owner is 
unwilling to sell or has placed unacceptable conditions on the acquisition of the site. 

Exist ing Land  U ~  - We considered areas previously disturbed or cleared fDr industrial 
or commercial activities (brownfield sites) preferable to undisturbed areas (greenfield 
sites) when identifying alternative LNG terminal sites. Additionally, we preferred sites 
where existing land use zoning, coastal zone management guidelines, or development 
plans were consistent with an LNG import terminal. Sites that could be developed 
consistent with existing land uses were considered the most practical alternatives to the 

proposed site. 

Sendout  Pipeline Length - We considered sites proximate to existing interstate pipeline 
systems which could accommodate the proposed volume throughput more favorable than 
sites further from existing pipelines. For purposes of this analysis, we assumed a pipeline 
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should be at least 30-inches in diameter to accommcxlate the normal project volumes. On 
top of the additional costs and environmental impacts, longer pipelines would likely 
directly and indirectly affect more landowners/residences. 

R o a d  Access -  Because there would be considerable traffic into and out of the site during 
construction and access to the site would be required during facility operations, we 
considered the available access to the site from public roads. In general, we considered 
access from highways and other primary roadways preferable to access from 
undeveloped or secondary roads. 

N a v i g a t i o n a l  Su i tab i l i ty  a n d  B e r t h  O r i e n t a t i o n  - Sites that offer minimal disturbances 
to existing ship traffic and allow for good access by LNG ships '.,,'ere considered a 
favorable selection criterion. We considered a slip berth oriented perpendicular to the 
ship channel preterable to a berth oriented parallel to the ship channel. Because LNG 
ships require a vertical clearance of at least 135 feet and horizontal clearance of not less 
than 165 feet. we also considered bridge passage along the navigation channel in our site 
analysis. 

E n v i r o n m e n t a l  Just ice  - As part of our NEPA analysis, we are responsible for 
addressing tile potential for a federal action to result in disproportionately high and 
adverse health or environmental effects on minority or low-income populations. Wc 
considered per capita income, the percentage of minorities within the population, and the 
percentage of the population belov,' the poverty level as general measures of the potential 
for a site to have an environmental justice issue. Those sites in communities with the 
lowest per capita income, the highest percentage of minorities, or the highest percentage 
of the population below the poverty level '.'.'ere considered to have the highest potential to 
raise environmental .justice issues. 

Specia! Interest  A r e a s  - We considered favorably sites that avoided conflicts with 
special interest areas such as state or national parks and marine sanctuaries. When 
applying this criterion, v,'e considered potential conflicts with special interest areas front 
either an I,NG terminal or its associated scndout pipeline. 

V a r i o u s  E n v i r o n m e n t a l  F a c t o r s  - Environmental factors that were considered in our 
site selection included: minimizing wetland disturbance and preferring sites in uplands; 
identifying soil conditions with suitable foundation materials for the LNG storage tank 
development; avoiding areas that would conflict with recreational activities; and selecting 
sites v, here the LNG storage tanks '.~,ould minimally impact the viewshed from roadv, ays 
and surrounding communities. Due to the potential concerns regarding the consistency of 
the proposed site with Delaware Coastal Zone Act and Coastal Zone Management Plan. 
we also reviewed sites for an)' obvious inconsistency with existing regulatory policies 
concerning coastal zone management. 

Through the application of these more detailed siting criteria we identified seven ahemative sites 
to the proposed LNG terminal site (Church Landing. Carneys Point. Ferro. Shuran, Repaupo, Paulsboro. 
and Mantua Creek). The general locations of these seven sites relative to the proposed site are shown on 
figure 3.3.3-1. A comparison of these sites to the proposed site is presented in table 3.3.3-i. The specific 
issues associated with each of these sites are discussed below. 
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TABLE 333 -1  

Envi ronmental  Compart lmn of the LNG Terminal Site Al ternat ives to the Crown Landing LNG Terminal Site 

0 

f l  
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Proposed Site Church Landing Cameys Point Ferro Site Shuran S)te Repaupo Site Paulsboro S~te Mantua Creek 
SLte Site Site 

Delaware Delaware Delaware Delaware Delaware Delaware Delaware Delaware 

Rwer Mile 78 R~ver Mile 68 Rwer Mile 69 R~ver Mile 79 River Mile 80 River Mile 86 Riv~ Mile 88 River Mile 90 
Logan Township, Penns~le Pennsville and Logan Township, Logan Township, Greenwich Paulsboro West Depfford, 

NJ Tov~nship, NJ Cameys Point NJ NJ Township, NJ Borough. NJ NJ 
Township. NJ 

~0 

t-~ 

0 

R e q u i r e d  C r i t e r i a  _a/ 

Site Encompasses 
the Thermal 
ExclusioWVapo{ 
Dispersion Zone 

Site Meets Airport 
Setback 
Requirements j~ 

Site Satisfies 
Waterfront Handling 
Requirements 

F a v o r a b l e  Criteria 

Estimated Populat~n 
W~th~n t m~le/2 mile 
Radius 

Site Size (acres) 

Dredging 
Requirement (cubic 
yards) 

Parcel Availai~lity ~J 

Ex,sting S,te 
Activities 

Existing Land Use 

Existing Zoning 

Yes Yes No No No No No Yes 

Yes Yes Yes Yes Yes Yes Yes Yes 

Yes Yes Yes Yes Yes Yes Yes Yes 

82/383 1,57715.362 482/4,407 60/178 57/589 1,943/3.783 3,578/t 0.354 389/8.091 

175 170 30 80 210 86 90 277 

0 8  millK)n 0.6 million 0.2 million 1.5 million 2.0 million 0.75 million 0,1 million 1 5 million 

High Medium (not Low Low Medium Medium Medium Unknown 
available tmtil 

2007) 

Limited Agricultural Co~nectiv's DuPont Plant Chemical Factory DuPont Plant Adlacent to DuPont BP/Mobll PG&E Facihty 
Use { ~ w a t e r  Plant Corl:x) rate 

Generating Stabon Industrial Park 

Agricultural Industrial Industrial Industrial Forested Forested/'Wetlaed Lndustrial Open 
Wetland/Open 

Industrial Industrial ledustrial Industrial Industrial Industrial Industrial Industrial 
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TABLE 3.3 3-I (cont'd) 

Environmental  Compar ison of the LNG Terminal  Site Alternatives to the Crown Landing LNG Terminal  Site 

0 

fl 

I 

Proposed Site Repaupo Stte Paulsboro Sde 

Delaware 
River Mile 78 

Logan Township, 
NJ 

Church Landing Cameys Point Ferro Site Shuran Site Mantua Creek 
S~te S~te Site 

Delaware Delaware Delaware Delaware Delaware Delaware Delaware 
River Mile 68 River Mile 69 River Mile 79 Rwer M~le 80 River Mile 86 R~ver M~le 88 River Mde 90 

Pennsville Ponnsv=lle and Logan Township, Logan Tow~nship. Greenwich Paulsboro West Deptford, 
Township. NJ Carneys Point NJ NJ Township. NJ Borough, NJ NJ 

Tow~nship. NJ 

Approximate Total 11 22 20 9 8 10 12 14 
Sendout Pipeline 
Length (miles) 

Road Access U S  Route 130 State Route 49 U S Route 130 U S  Route 130 U S Route 130 Township Road Borough Road Township Road 

Ship Channel Width adequate adequate adequate adequate adequate adequate adequate adequate 
and Maneuvering 
Area 

Sh~p Channel Transit 61 5 523 533 63.0 640 68.5 70 5 71.5 
Distance (nautical 
miles) _e/ 

Berth Orientation perpend+cular perpendicular perpendicular perpendicular perpendicular parallel parallel parallel 

Distance of Shore 4.000 2.500 1.700 4.200 4 , 5 0 0  9 0 0  200 2,800 
from Ship Channel 
(feet) 

Potential Shipping none yes yes nene none yes Yes yes 
Conflicts 

Potential Bridge none yes yes none none nene None none 
Conflicts 

Per Capita Income $22,708 $22,717 $22,717 $22,708 S22,708 $24.791 $16.368 $24.219 

Percent Minority 13 3 5 3 5 13 13 5.5 36 4 7.7 

Percent of 62  49  49  6 2 6.2 3.6 17.7 5 3 
Population Below 
Poverty Level (all 
ages) f/ 

Conflict w~th DE CZA Yes Yes Yes No No No No No 
and CZMP 

Special Interest None None None None None None None None 
Areas 

Non-hdal Wetland <1.0 <1 0 <1 0 >t0 0 >1 0 >1.0 <1/0 <1.0 
Impacts (acres) 
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TABLE 3.3.3-1 (co~t'd) 

Envlro~mmttal  ~ l o n  of the I.NG Tmmhtal Site ARernatN~ to the ~ Llmdlng I.NG Temtktal Site 

P ; o ~  Site Ct~urch Land~g Cameys Point Ferro Site Shursn S i t e  Repaupo S i te  Pauisboro Site Mantua Creek 
S~le Site Site 

Dela~re D e ~ r e  Delaware De~aware De.ware Oelsware D~awam Delaware 
RNt)¢ Mile 78 River Mi~e 68 Rive~ Mge 69 River Mile 79 Rh~r Mile 80 River M=le 86 River ~ 88 ~ MJe gO 
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T o v ~ i p ,  NJ 
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Church Landing Site 

The Church Landing Site is located in Pennsville Township, New Jersey at River Mile (RM) 68 
(see figure 3.3.3-2). The site encompasses Conectiv's l)eepwater Generating Station and consists of 
approximately 170 acres with about 1,000 feet of shoreline along the Delaware River. The site is similar 
to the proposed site with respect to zoning, size, berth orientation, non-tidal wetland impacts, channel 
width and maneuverability, airport conflicts, availability of power, and adequacy of road access. 
Development of the Church Landing Site, like the proposed site, may also be inconsistent with 
Delaware's Coastal Zone Act and Coastal Zone Management Plan regarding LNG facilities. 

The primary differences between the Church Landing Site and the proposed site are the amount 
of dredging and the length of sendout pipeline that would be required, the number of people living near 
the site, and the proximity of the site to bridges. The Church Landing Site would require dredging about 
200,000 cubic yards less dredged material than the proposed site. However, because it is further from 
existing natural gas pipeline systems, the Church Landing Site would require construction of about 11 
miles of additional sendont pipeline to connect with the existing Transco, Columbia Gas, and Texas 
Eastem pipeline systems. The additional length of pipeline would double the amount of land disturbance 
and the costs of the sendout pipeline. 

The Church Landing Site is also closer to more populated areas than the proposed site. Based on 
an analysis of 2000 census data (U.S. Census Bureau, Landview 5), we estimate that there are about 
fourteen times the number of people living within 2 miles and more than nineteen times the number of 
people living within I mile of the Church Landing Site than the proposed site. There is also a recreational 
area (including athletic fields) and a historic site (Church Landing Farmhouse) located approximately 
1,000 from the site. Additionally, unlike the proposed site, the Church Landing Site is located adjacent to 
the Delaware Memorial Bridge. Although there appears to be adequate space to locate the pier more than 
985 feet from the bridge to comply with Coast Guard requirements, Crown Landing expressed concerns 
regarding the safety of mooring an LNG ship so close to a bridge. 

Because the Church Landing Site does not appear to offer any significant environmental 
advantages over the proposed site except a little less dredging, we have determined that the Church 
Landing Site is not preferable to the proposed site. 

Carneys Point Site 

The Carneys Point Site is located in Pennsville and Carneys Point Townships in New Jersey at 
RM 69 (see figure 3.3.3-3). The site is currently part of the Dupont C.arneys Point Plant property but 
about 30 acres of the property are potentially available for redevelopment. This site is similar to the 
proposed site with respect to zoning, berth orientation, non-tidal wetland impacts, channel width and 
maneuverability, airport conflicts, availability of power, and adequacy of road access. Development of 
the Camey's Point Site, like the proposed site, may also be inconsistent with Delaware's Coastal Zone 
Act and Coastal Zone Management Plan regarding LNG facilities. 

The primary differences between the Carneys Point Site and the proposed site are the size of the 
site, amount of dredging that would be required to develop the site, the number of people living near the 
site, and proximity to bridges. The Cameys Point Site would require dredging about 600,000 cubic yards 
less dredged material than the proposed site. However, because it is further from existing natural gas 
pipeline systems, the Carneys Point Site would require consauction of about 9 miles of additional sendout 
pipeline to connect with the existing Transco, Columbia Gas, and Texas Eastern pipeline systems. The 
additional length of pipeline would increase the amount of land disturbance and the costs of the sendout 
pipeline and would probably increase stream and wetland impacts. 
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The Carneys Point Site is considerably smaller and located in a more densely populated area than 
the proposed site. Because of the small size of the site (which is about one fifth the size of the proposed 
site), the thermal radiation and vapor dispersion exclusions zones would extend beyond the terminal 
property. Additionally, based on an analysis of 2000 census data (U.S. Census Bureau, Landview 5), we 
estimate that there are more than eleven times the number of people living within 2 miles and more than 
five times the number of people living within 1 mile of the Carneys Point Site as the proposed site. 

Another issue is that the Cameys Point Site is located close to the Delaware Memorial Bridge. 
Although there appears to be adequate space to locate the pier more than 985 feet from the bridge to 
comply with Coast Guard requirements, Crown Landing has expressed concerns regarding the safety of 
mooring an LNG ship so close to a bridge. Another disadvantage of the site is its proximity to the ship 
channel. We estimate that the safety exclusion zone around the LNG ship while at berth would extend 
into the ship channel, which may increase the need for the Coast Guard's services to maintain the safety 
zone while the LNG ship is berthed at the site. 

In summary, the Cameys Point Site's only advantage over the proposed site is that it would 
require less dredging. This advantage, however, is outweighed by the numerous relative disadvantages of 
the site. For this reason, we do not consider the Carneys Point Site preferable to the proposed site. 

Ferro Site 

The Ferro Site is located in Logan Township, New Jersey at RM 79 (see figure 3.3.3-4). The site 
is currently part of a polymer additive chemical factory property but about 71 acres are potentially 
available for redevelopment. This site is similar to the proposed site with respect to zoning, berth 
orientation, channel width and maneuverability, airport conflicts, bridge conflicts, availability of power, 
and the adequacy of road access. No portion of the Ferro Site is located within Delaware so there would 
be no conflicts with Delaware's Coastal Zone Act and Coastal Zone Management Plan regarding LNG 
facilities. 

The primary differences between the Ferro Site and the proposed sites are the size of the site, 
length of sendout pipeline needed, amount of dredging that would be required to develop the site, amount 
of wetland impact that would result from site development, number of people living near the site, and the 
proximity of the site to endangered species habitat. The Ferro Site would require 2 miles less sendout 
pipeline than the proposed site. This reduction in length of sendout pipeline would reduce the amount of 
land disturbed and the cost of the pipeline. It may also reduce stream, wetland, residential, and roadway 
impacts associated with the proposed pipeline. Additionally, based on an analysis of 2000 census data 
(U.S. Census Bureau, Landview 5), we estimate that there are even fewer people living within 2 miles and 
1 mile of the Ferro Site than the proposed site. 

The Ferro Site is less than half the size of the proposed site and the thermal radiation and vapor 
dispersion exclusions zones would extend beyond the site boundaries. Another disadvantage of the Ferro 
Site is the amount of dredging and non-tidal wetland impacts that would result from site development. 
Crown Landing conducted a reconnaissance of the site and determined that between 10 and 30 acres of 
wetlands would be affected to construct an LNG facility on the site. Additionally, development of the 
ship berth would nearly double the amount of dredging required. The site is also within a designated bald 
eagle nest buffer zone 

In surm'cm~, the Ferro Site's primary advantage over the proposed site is that it would avoid 
conflicts with Delaware's Coastal Zone Act and Coastal Zone Management Plan. This advantage, 
however, is outweighed by the numerous relative disadvantages of the site. For this reason, we do not 
consider the Ferro Site preferable to the proposed site. 
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Shuran Site 

The Shuran Site is located in Logan Township, New Jersey adjacent to the Ferro Site at RM 80 
(see figure 3.3.3-5). The site is encompasses 210 acres and includes about 4,000 feet of shoreline along 
the Delaware River. The Shuran Site is similar to the proposed site with respect to zoning, berth 
orientation, channel width and maneuverability, size, airport conflicts, bridge conflicts, availability of 
power, length of sendout pipeline required, and adequacy of road access. No portion of the Shuran Site is 
located within Delaware so there would he no conflicts with Delaware's Coastal Zone Act and Coastal 
Zone Management Plan regarding LNG facilities. 

The primary differences between the Shuran Site and the proposed site are the length of sendout 
pipeline required, amount of dredging that would be required, amount of wetland impact that would result 
from site development, number of people living near the site. and proximity of the site to endangered 
species habitat. The Shuran Site would require 3 miles less sendout pipeline than the proposed site. This 
reduction in sendout pipeline would reduce the amount of land disturbed and the cost of the pipeline. It 
may also reduce stream, wetland, residential, and roadway impacts associated with the proposed pipeline. 
These advantages, however, would he offset by several disadvantages. Despite its relatively large size, 
the thermal radiation and vapor dispersion exclusions zones would extend beyond the site boundaries due 
to the shape of the property. Additionally, based on an analysis of 2000 census data (U.S. Census Bureau, 
Landview 5), we estimate that there approximately 200 more people living within 2 miles (but slightly 
fewer people living within 1 mile) of the Shuran Site than the proposed site. 

Another disadvantage of the Shuran Site is the amount of dredging required and the amount of 
non-tidal wetlands that would he affected by site development. Construction of the ship berth would 
more than double the amount of dredging required compared to the proposed site. Additionally, much of 
the Shuran Site is covered with wetlands and development of the property would increase wetland 
impacts relative to the proposed site. Also, to minimize wetland impacts, the LNG tanks would need to 
be located further from the shoreline, which would increase the length and cost of the cryogenic liquid 
unloading line. The site is also within a designated bald eagle nest buffer zone. 

In summary, the Shuran Site's primary advantage over the proposed site is that it would avoid 
conflicts with Delaware's Coastal Zone Act and Coastal Zone Management Plan. This advantage, 
however, is outweighed by the numerous relative disadvantages of the site. For this reason, we do not 
consider the Shuran Site preferable to the proposed site. 

Repaupo Site 

The gepaupo Site is located in Greenwich Township, New Jersey at RM 86 (see figure 3.3.3-6). 
The site encompasses 86 acres adjacent to the Dupont Repaupo Plant. This site is similar to the proposed 
site with respect to zoning, channel width and maneuverability, amount of dredging required, airport 
conflicts, bridge conflicts, and availability of power. No portion of the Repaupo Site is located within 
Delaware so there would he no conflicts with Delaware's Coastal Zone Act and Coastal Zone 
Management Plan regarding LNG facilities. 

The primary difference between the Repaupo Site and the proposed site are the size of the site, 
road access, amount of wetland impact that would result from site development, length of the sendout 
pipeline needed, number of people living near the site, and the orientation of the ship berth and potential 
shipping conflicts. The only environmental advantage of the Repaupo Site is that it would require about 1 
mile less sendout pipeline than the proposed route. The reduction in pipeline length would decrease the 
amount of land disturbed and the cost of the pipeline. It could also reduce stream and wetland impacts. 
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The Repaupo Site is less than half the size of the proposed site. Due to the relatively small size of 
the site, the thermal radiation and vapor dispersion exclusions zones may extend beyond the site 
boundaries. Additionally, based on an analysis of 2000 census data (U.S. Census Bureau, Landview 5), 
we estimate that due to its proximity to Gibbstown, there are twenty-four times more people living within 
1 mile and about ten times more people living within 2 miles of the Repaupo Site than the proposed site. 

Two other disadvantages of the Repaupo Site are the orientation of the ship berth, which would 
need to be parallel versus perpendicular to the ship channel, and the proximity of the ship berth to the ship 
channel. We estimate that the safety exclusion zone around the LNG ship while at berth would extend 
into the ship channel, which may increase the need for the Coast Guard's services to maintain the safety 
zone while an LNG ship is berthed at the site. Additionally, much of the Repaupo Site is covered by 
forest or wetlands, which would be affected by site development. 

In summary, the Repaupo Site's primary advantage over the proposed site is that it would avoid 
conflicts with Delaware's Coastal Zone Act and Coastal Zone Management Plan and require a shorter 
sendout pipeline. These advantages, however, are outweighed by the numerous relative disadvantages of 
the site. For this reason, we do not consider the Repanpo Site preferable to the proposed site. 

Paulsboro Site 

The Paulsboro Site is located in Paulsboro Borough, New Jersey at RM 88 (see figure 3.3.3-7). 
The 90-acre site is part of the BP/Mobile Oil Corporate Industrial Park and is surrounded by oil refineries 
on two sides. This site is similar to the proposed site with respect to zoning, channel width and 
maneuverability, non-tidal wetland impacts that would result from site development, bridge conflicts, and 
availability of power. No portion of the Paulsboro Site is located within Delaware so there would be no 
conflicts with Delaware's Coastal Zone Act and Coastal Zone Management Plan regarding LNG 

facilities. 

The primary differences between the Paulsboro Site and the proposed site are the size of the site, 
road access, amount of dredging required for site development, length of the sendout pipeline needed, 
number of people living near the site, orientation of the ship berth, and potential shipping and airport 
conflicts. The Paulsboro Site would require dredging about 700,000 cubic yards less dredged material 
than the proposed site. Less dredging would reduce the water quality and aquatic resource impacts of the 
project. The Paulsboro Site would require construction of about 1 mile more sendout pipeline than the 
proposed site. The additional length of pipeline would increase the amount of land disturbed and the cost 
of the pipeline and could also increase stream and wetland impacts. Additionally, due to the relatively 
small size of the site, the thermal radiation and vapor dispersion exclusions zones could possibly extend 
beyond the site boundaries. Also, based on an analysis of 2000 census data (U.S. Census Bureau, 
Landview 5), we estimate that there are more than forty-three times more people living within 1 mile and 
more than twenty-seven times more people living within 2 miles of the Panlsboro site than the proposed 

site. 

Two other disadvantages of the Paulsboro Site are the orientation of the ship berth, which would 
need to be parallel versus perpendicular to the ship channel, and the proximity of the ship berth to the ship 
channel. We estimate that the safety exclusion zone around the LNG ship while at berth would extend 
into the ship channel, which may increase the need for the Coast Guard's services to maintain the safety 
zone while the LNG ship is berthed at the site. The site is also within a designated bald eagle nest buffer 

zone. 
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Another potential issue with the Paulsboro Site is its proximity to the Philadelphia International 
Airport. The Paulsboro Site is currently about 1.3 miles across the Delaware River from Runway 
9Left/27Right. A Master Plan for the airport is being developed to address the needs of the airport over 
the next 20 years. The Master Plan examines two expansion alternatives, which would involve expansion 
and/or construction of new runways. One of these alternatives, the parallel alternative, would involve 
construction of a new 10,0(O-foot-long runway south of Runway 9Left/27Right. If approved and 
constructed, the LNG ship berth and a portion of the terminal site would be within 1 mile of the end of 
proposed runway. Although there appears to be sufficient space to site LNG storage tanks more than a 
mile from the end of the runways and thus avoid conflicts with 49 CFR 193.2155(b), the proposed 
runway changes could limit the locations on the site that would be suitable for tanks. 

In summary, the Paulsboro Site's primary advantages over the proposed site are that it would 
avoid conflicts with Delaware's Coastal Zone Act and Coastal Zone Management Plan and would require 
less dredging. These advantages, however, are outweighed by the numerous relative disadvantages of  the 
site. For this reason, we do not consider the Paulsboro Site preferable to the proposed site. 

Mantua Creek Site 

The Mantua Creek Site is located in West Deptford, New Jersey at RM 90 and encompasses 277 
acres of land owned by PG&E (see figure 3.3.3-8). The Mantua Creek Site is similar to the proposed site 
with respect to zoning, channel width and maneuverability, non-tidal wetland impacts, bridge conflicts, 
and availability of power. No portion of the Mantua Creek Site is located within Delaware so there would 
be no conflicts with Delaware's Coastal Zone Act and Coastal Zone Management Plan regarding LNG 
facilities. 

The primary differences between the Mantua Creek Site and the proposed site are the size of the 
site, road access, amount of dredging needed, length of the sendout pipeline needed, number of people 
living near the site, orientation of the ship berth, and potential for shipping and airport conflicts. The 
Mantua Creek Site is 102 acres larger than the proposed site and would provide a larger buffer zone 
around the LNG facility. 

The Mantua Creek Site would require construction of about 3 miles more sendout pipeline than 
the proposed site. The additional length of pipeline would increase the amount of land disturbed and the 
cost of the pipeline and could increase stream and wetland impacts. The Mantua Creek Site would also 
require almost double the amount of  dredging as the proposed site. Additionally, based on an analysis of 
2000 census data (U.S. Census Bureau, Landview 5), we estimate that there are more than four times as 
many people living within 1 mile and twenty-one times as many people living within 2 miles of the 
Mantua Creek Site as the proposed site. 

Two other disadvantages of the Mantua Creek Site are the orientation of  the ship berth, which 
would need to be parallel rather than perpendicular to the ship channel, and the proximity o f  the ship 
berth to the ship channel. We estimate that the safety exclusion zone around the LNG ship while at berth 
would extend into the ship channel, which may increase the need for the Coast Guard 's  services to 
maintain the safety zone while the LNG ship is berthed at the site. The site is also within a designated 
bald eagle nest buffer zone. 
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Another potential issue with the Mantua Creek Site is its proximity to the Philadelphia 
International Airport. The Mantua ("reek Site is currently about 1.3 miles across the Delaware River from 
Runways 17-35 and 9Right/27Left. As mentioned previously, the Master Plan for the airport examines 
two expansion alternatives, which would involve expansion and/or construction of new runways. Both 
alternatives would decrease the distance between tbe airport runways and the Mantua Creek Site. If either 
of the proposed runway alternatives are approved and constructed, the LNG ship berth and a portion of 
the terminal site shoreline would be within 1 mile nf the end of proposed runways. Although there 
appears to be sufficient space to site LNG tanks more than 1 mile from the end of the runways and thus 
avoid conflicts ,,~ith 49 CFR 193.2155(b), the proposed runway changes could limit the locations on the 
site that would be suitable for storage tanks. 

In summary, the Mantua ('reek Site's primary advantage over the proposed site is that it would 
avoid conflicts with Delaware's Coastal Zone Act and Coastal Zone Management Policy. This 
advantage, however, is outweighed by the numerous relative disadvantages of the site. For this reason, 
we do not consider the Mantua Creek Site preferable to the proposed site. 

3.4 PIER ALTERNATIVES 

As described in section 2.4.1.3, development of the proposed ship berth would require excavation 
and disposal of about 8(X),000 cubic yards of sediments using hydraulic dredging equipment, which 
v.'ould affect water quality and aquatic organisms (see sections 4.3.2 and 4.6.2). During scoping of this 
EIS, agencies expressed concern about impacts associated with the dredging required to develop the 
proposed pier perpendicular to the ship channel and suggested that these impacts could be eliminated or 
reduced by moving the pier closer to the ship channel. 

Potential pier alternatives were evaluated in three steps. The first step v, as to determine v, hether 
it would be reasonable and practicable to use the existing pier for the Logan Generating Station in lieu of 
constructing a new pier. If the existing pier is not selected, then the next step was to determine a suitable 
location of the pier offshore of the LNG terminal site. The final step involved a more detailed assessment 
of potential pier and berth configurations and orientations in the same general area as the selected pier 
location. 

One alternative that we considered was to collocate the proposed LNG ship unloading facility 
with the existing coal barge unloading pier for the Logan Generating Station. We determined that the use 
of the existing pier is not preferable to the proposed pier design for several reasons. First, the existing 
pier would need to be modified to accommodate the unique requirements for offloading LNG. Since 
Crown Landing does not own the pier, it would be required to seek an agreement with National Energy 
Power Company, L.L.C. for the proposed modifications. Section 3 of the NGA, under which Crown 
Landing is seeking the FERC's authorization, does not include the authority to acquire land by eminent 
domain. Consequently, if National Energy Power Company, L.L.C. is unwilling to agree to such an 
arrangement, there is no means for Crown Landing to compel them to share the pier. Another issue is the 
orientation of the existing pier. which is parallel and near the edge of the Marcus Hook anchorage area. 
This orientation would put moored LNG ships close to other ships in the anchorage area, and thus 
increase the potential for allisions with errant ships. Finally, we believe the logistics of sharing the pier 
would be impracticable. Currently, the Logan Generating Station receives two coal barges per week, 
which require about 24 hours to berth, unload, and disembark. Crown Landing would receive an LNG 
ship every 2 to 3 days, which would take about 24 hours to berth, unload, and disembark. The use of a 
single pier by all these ships would be complicated and bad weather and tides would likely result in 
conl]icts between scheduled deliveries. 

"[he options for relocating the pier are limited by the presence of the several existing pipelines. 
which cross the river from Marcus ttook, Pennsylvania to the New Jersey shoreline at the southwestern 
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comer of the proposed LNG terminal site. To avoid these pipelines, the pier could potentially be located 
upstream of the existing Transco pipeline (i.e., between the Transco pipeline and Logan Generating 
Station pier), or between the existing Transco, Columbia Gas, and Colonial Pipelines. We believe that the 
space between the Transco pipeline and the Logan Generating Station pier is insufficient for safe ship 
operations. Therefore. we focused our review of alternative pier locations on the area between the 
Transco, Columbia Gas, and Colonial pipelines 

Crown Landing's proposed pier design is perpendicular to the ship channel and located adjacent 
to the Marcus Hook anchorage area (see figure 2.2.1-1). Conceptually, we evaluated hov.' tar the pier 
should be located from the shoreline. It was apparent that a pier further fi-om shore would reduce the 
amount of dredging and minimize shallow water habitat impacts. However, hx:ating the pier further out 
into the river would place it closer to and possibly in the ship channel or anchorage area, which would 
increase potential ship hazards. Locating the pier farther from shore ,.,,ould also lengthen the trestle and, 
therefore, increase the costs of the pier. Conversely. locating the pier closer to shore would provide 
additional safety to LNG ships and reduce trestle length and costs. A nearshore pier would also increase 
the amount of dredging and would affect more shallow water habitat. To balance these benefits and 
impacts, we determined that the preferable location for the pier would be between about I,(XX) and 2,(XX) 
feet fi-om the shore. We evaluated three ahernative pler designs (Pier Options A, B, and C) that would be 
located within this preferred distance from shore. The proposed pier and Pier Option A arc oriented 
perpendicular to the ship channel, Pier Option B is parallel to the ship channel, and Pier Option C is at an 
angle to the ship channel. "Fable 3.4-1 provides a comparison of the three alternative pier options to the 
proposed pier design. The alternative pier options are shown on figures 3.4-1 through 3.4-3. 

TABLE 3,4-1 

Comparison of Alternative Pier Options With the Proposed Pier Design 
Environmental/Engineering Factor Proposed Pier Pier Option A Pier Option B Pter Option C 

Shallow Water Habaat Impacts (acres) 7 4 12 7 16, t 0.5 

Volume of Dredging (mullion cubnc yards) 0 8 O 8 t,8 03  

Rivert:~d Affected (acres) 27.4 27.7 52.4 19.4 
Trestle Length (feet) 2,000 2.000 4,600 3.000 

Pier Option C would result in the least disturbance of shalh)w water habitat and riverbed. Also, 
due to its location near the edge of the Marcus Hook anchorage area, it would also require the least 
amount of dredging. Pier Option B, conversely, would result in the most disturbance of shallow water 
habitat and riverbed and would require the most amount of dredging. These additional impacts and 
dredging requirements are the result of the berth for Pier Option B being mostly located closer to shore in 
shallow water. Pier Option A and the proposed pier would have similar trestle lengths and drcdging 
requirements and would affect a similar amount of riverbed. However, the proposed pier would affect 
about 40 percent less shallow water habitat than Pier Option A. 

To assess ship traffic and safety issues associated with the various pier and slip options, Crown 
Landing conducted ship simulation studies at Marine Safety International in June 2004. Through these 
studies it was determined that Pier Option C v,'ould provide the least protection from errant ships because 
there would be essentially no shallow water area between the LNG ship berth and the anchorage area to 
slow or stop an errant ship from alliding with a berthed LNG ship. This pier option could also hinder thc 
access of coal barges to the Logan Generating Station pier. All of the other pier configurations would 
avoid conflicts with the existing coal unloading pier and provide a protective shallov." water barrier 
between berthed LNG ships and the anchorage area. For the proposed picr and Pier Option B, the pier 
itself, which would be located between the berth and the anchorage area, ;vould provide additional 
protection to berthed LNG ships. 
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Based on our evaluation of pier alternatives, we believe that Pier Options A and B would have 
greater environmental impacts than the proposed pier. Although it appears Pier Option C would provide 
some environmental advantages, it would expose berthed LNG ships to increased safety risks. For these 
reasons, we believe that the proposed pier configuration offers the best balance of increased safety and 
reduced environmental impacts. 

3.5 PIPELINE ALTERNATIVES 

3.5.1 Pipeline System Alternatives 

Crown Landing proposes to deliver up to 1.2 Bcfd of natural gas to the Mid-Atlantic region. The 
majority of this natural gas (a maximum of about 0.9 Bcfd) would he delivered to the Texas Eastern 
pipeline system via the proposed I 1-mile Logan Lateral. The remainder would be delivered to the 
Columbia Gas and Transco pipeline systems (a maximum of about 0.5 Bcfd and 0.6 Bcfd, respectively) 
through interconnects on the proposed LNG terminal site. FERC staff conducted an engineering analysis 
to determine if either the existing Columbia Gas or Transco pipeline systems could transport the natural 
gas volumes proposed for the Texas Eastern system and thus avoid the impacts associated with 
construction and operation of the Logan Lateral. The FERC concluded from this evaluation that neither 
Columbia Gas" nor Transco's existing systems separately or combined has sufficient capacity to transport 
the volumes of natural gas proposed for the Texas Eastern pipeline system. These pipeline systems would 
need to be expanded to accommodate larger gas volumes. 

Columbia Gas' existing local pipeline system consists of a 20-inch-diameter pipeline in 
Claymont, Delaware that becomes a 16-inch-diameter pipeline which crosses the Delaware River and 
connects with another 20-inch-diameter pipeline that is located north of the LNG terminal site. To 
transport the natural gas volumes proposed for the Texas Eastern pipeline system, Columbia Gas would 
need to construct the following pipeline and aboveground facilities: 

• 37 miles of new 36-inch-diameter pipeline from the proposed LNG terminal site, acrosS 
• the Delaware River to Columbia Gas' existing Eagle Compressor Station located in 

Chester County, Pennsylvania.; 

• 20,000 hp of additional compression at Columbia Gas' existing Downingtown 
Compressor Station located in a residential area of Chester County, Pennsylvania; and 

• A new meter and regulation station at the proposed LNG terminal site. 

Since the Columbia Gas pipeline expansion would be much longer and would require additional 
compression, there would be greater environmental impacts, including additional noise impacts at the 
Downingtown Compressor Station (which currently has noise compliance issues), than the proposed 
Logan Lateral Project. Therefore, we did not further investigate the Columbia Gas pipeline system 
alternative. 

Transco's existing local pipeline system consists of three pipelines. Two of these pipelines, a 12- 
inch-diameter pipeline and 20-inch-diameter pipeline, cross from Marcus Hook, Pennsylvania under the 
Delaware River to the New Jersey shoreline at the southwestern corner of the proposed LNG terminal 
site. A third 20-inch-.diameter pipeline crosses from Marcus Hook, Pennsylvania under the Delaware 
River to the New Jersey at a landfall location just north of the proposed LNG terminal site. After crossing 
the river, these pipelines proceed northeast and form part of Transco's Trenton-Woodbury Line. To 
transport the volumes proposed for the Texas Eastern pipeline system, Transco would need to construct 
the following pipeline and aboveground facilities: 
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• 12 miles of 24-inch-diameter pipeline from the proposed LNG terminal site across the 
Delaware River to Transco's existing Compressor Station 200 located near Frazer, 
Pennsylvania; and 

• A new meter and regulation station at the proposed LNG terminal site. 

Transco would need to construction about 1 mile more pipeline than the proposed Logan Lateral. 
Since the Transco pipeline would cross similar areas and resources, we anticipate that it would have 
similar impacts as the Logan Lateral Project. Because it would not offer any significant environmental 
benefits over the proposed facilities, we do not believe expansion of the Transco pipeline system would 
be environmentally preferable to the proposed Logan Lateral Project. 

3.5.2 Major Route Alternatives 

In evaluating alternatives to the Logan Lateral Project, we also assessed whether it might be 
possible to reduce the environmental impacts associated with the proposed pipeline 2 by developing 
alternative pipeline routes. We assessed both environmental factors such as wetlands, waterbodies, land 
uses, public lands, forest land, cultural resources, residences, and engineering factors such as terrain, 
potential construction techniques, and the number of roads and railroads crossed. Through this process, 
we identified six pipeline route alternatives or variations. Four of these are major route alternatives, 
which begin and end at the same location as the proposed pipeline route, but share the same alignment as 
the proposed route in some areas. The relative locations of these four major route alternatives are shown 
on figure 3.5.2-1. A comparison of these four routes to the proposed route is provided in table 3.5.2-1. 

TABLE 3.5.2-1 

Environmental Comparllon of AlternaBve Rout~ to the Progoled Route 

Environmental Factor Proposed Railroad Hayes Street Sunoco Upland Road 
Route Alternative Alternative Alternative Alternabve 

Let~lffl (miles) 11.00 10.90 12.92 8.86 10.29 

Collocated with F_x~fing Right-of-Way (miles) 4.95 5.00 7.49 5.13 4.93 
C,~locatad with existing pipeline Right-of- 3.12 1.95 4.60 1.50 1.95 
Way (miles) 
Co~sb'uction Right-of-Way (acres) 101.1 101.7 125.1 81.5 95.9 
Permanent Right-of-Way (acres) 54.0 52.3 72.9 45.2 52.8 
State Lands Croesed (miles) 0.24 0.15 0.43 0.12 0.00 
Wetlands Crossed (miles) 0.91 0.91 0.g5 0.42 0.91 
Parkland Croesed (m~S) 0.23 0.60 0.44 0.43 0.00 
Forest Land Traversed (rnles) 1.71 1.41 2.30 0.85 0.91 
Ope~ Land Trave,'sed (miles) 4.01 4.40 4.76 2.32 4.06 

Agricultural Land Crossed (miles) 1.53 1.53 1.53 0.31 1.53 
Industdal/Co~ncneet:kll Land Crowed (miles) 0.62 0.52 1.03 2.25 0.54 

Watadxxlies Crossed (numbers) 11 9 14 6 9 
Residences wl~in 50 feet of Consnuctk~ 144 125 142 114 116 
Right-of-Way ( n ~ )  
Other Buildings within 50 feet d Consmlction 11 21 27 20 25 
Right-of-Way (numbers) 
Major Paved Roads Crossed (numbers) 36 12 20 15 17 

Railroads Crossed (numbem] 4 3 5 5 3 
Cultural Resourcee (potentkll sef~lJvity) low high low low high 

We did not cot~sJd~ alternatives to the Columbia Cra5 and Transco interconnects warranted Ix:cause these interconnects would b¢ 

accomplished c,n the I.NO terminal site with minimal envirtmmeata] =mpact. 
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3.5.2.1 Railroad Alternative 

The Railroad Alternative begins at Texas Eastern's Chester Junction and follows the same 
alignment as the proposed route to MP 1.2. The alternative route then turns and proceeds southeast along 
Bridgewater Road for about a 0.1 mile where it enters Upland Park. Within Upland l'ark, the alternative 
route proceeds south across the park. At the southern end of the park property, the alternative route 
crosses the Caleb Pusey Historic District and proceeds across Chester Creek to an abandoned railroad 
grade. The alternative route then turns and follows the abandoned railroad grade east and then southeast 
for about 1.4 miles, crossing the CSX railroad, Interstate 95, an active Amtrak railroad, and several 
streets, until it reaches the active Norfi)lk Southern railroad. The alternative route then proceeds 
southwest adjacent to the Norfolk Southern railroad for about 0.9 mile. At this point, the alternative route 
rejoins the proposed route. The Railroad Alternative then follows the same alignment as the proposed 
route across the Delaware River into New Jersey and on to the proposed LNG ternfnal site. 

As shown in table 3.5.2-1. the Railroad Alternative is about the same length and would disturb 
similar types of land as the proposed route. An advantage of this alternative is that it would cross about 
0.3 mile less forest land and two less waterbcxties than the proposed route. The Railroad Alternative 
would also cross 24 fewer roads and one less railroad. Another advantage of this ahcrnative is that it 

would pass within 50 feet of 19 fewer residences than the proposed route. 

The major disadvantage of the Railroad Alternative is that it has a high potential to impact 
archaeological resources. The Railroad Alternative would cross a historic district associated with the 
Caleb Pusey llouse and Landingford Plantation that is listed on the NRIIP. The historic district consists 
of several standing structures that are historic remnants from some of the earliest mills in Pennsylvania. 
Although none of the standing structures would lie within the construction right-of-way of the ahernative 
route, a cursor':' review of the area has identified at least one historic mill race that would be crossed by 
the Railroad Alternative. It is expected that archaeological remains from other mills may still exist and 
that these remains would provide a source of information to verify historical accounts and provide 
additional historical information on daily activities associated with the mills. As such, it is expected that 
any archaeological remains associated with this site have a high potential to be considered eligible for 

listing on the NHRP. 

Other disadvantages of the Railroad Alternative include the crossing of additional parkland and 
more difficult and possibly more costly construction requirements. The Railroad Alternative would cross 
almost three times as much parkland as the proposed route. In addition to crossing about 792 teet of 
Caleb Pusey Historic District, this alternative route crosses about 2,376 feet of Upland Park The 
proposed route in comparison would cross only 1,214 feet of Veterans Memorial Park. The Railroad 
Alternative would be more difficult to construct than the proposed route in several locations. The 
alternative crossing of Interstate 95 would be more difficult because there is less space available on both 
sides of the highway. Additionally, there is more residential housing on the southeastern side of Interstate 
95 along the alternative route, which could be affected if HDD techniques are used. Another complicated 
construction area along the alternative route would be where the former railroad grade crosses 7th Street 
in Chester. An elevated trestle at this location would require that the pipeline be installed using either 
conventional bore or HDD techniques, which would be difficult due to the location of the road and an 

electrical substation. 

For the reasons discussed above, we do not believe the Railroad Alternative would be preferable 

to the proposed route. 
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3.5.2.2 llayes Street Alternative 

The Hayes Street Alternative begins at Texas Eastern's Chester Junction and follows the same 
alignment as the proposed route to MP 2.3. The alternative route then deviates to the west and continues 
to follow an existing Texas Eastern pipeline parallel to an active railroad for about 1.6 miles. In this 
segment, the alternative route crosses a railroad and Interstate 95. South of Interstate 95, the alternative 
route crosses Laughbead Avenue, Johnson Park, and Marcus Hook (?reek twice. The alternative route 
then proceeds northeast adjacent to the railroad for about 1 mile until it reaches Hayes Street. ] 'he 
alternative route then follows Hayes Street for about 0.5 mile to MP 4.3 where it rejoins the proposed 
route. The Hayes Street Alternative then follows the same alignment as the proposed route across the 
Delaware River into New Jersey and on to tile LNG terminal site. 

As shown in table 3.5.2-1. the Hayes Street Alternative route and the proposed route would cross 
a similar amount of wetlands and would be constructed adjacent to a similar number of residences within 
50 teet of the c<mstruction right-of-way. Two advantages of the Hayes Street Alternative are that it would 
be collocated with existing rights-of-way for a greater percentage of its length and would cross 16 fewer 
roads than the proposed route, tlowever, these advantages are offset by several disadvantages. This 
alternative route would he longer and would result in more land disturbance, including more forest 
clearing, than the proposed route. The alternative route would also cross both Jack's  Park and Johnson's 
Park, which would almost double the amount of parkland crossed compared to the proposed route. 
Additionally, the alternative route would cross three more waterbodies and one more railroad, and would 
be constructed within 50 feet of 16 more non-residential buildings than the proposed route. 

Another disadvantage of the Hayes Street Alternative is that it has a higher risk than the proposed 
route to encounter hazardous wastes. This alternative route would cross a property that contains 
petroleum storage tanks and a property with large industrial waste ponds. Both of these properties have 
the potential to be contaminated by hazardous wastes. The presence of contaminated soils and/or 
groundwater in the pipeline construction right-of-way could require special construction techniques and 
remediation measures. These techniques and measures could be costly and could expose v¢orkers to 
increased health and sal~ty risks. 

For the reasons discussed above, we do not believe the Hayes Street Alternative would bc 
preferable to the proposed route. 

3.5.2.3 Sunoco Alternative 

The Sunoco Alternative begins at Texas Eastern's Chester Junction and follows the same 
alignment as the Hayes Street Alternative, mostly adjacent to an existing Texas Eastern pipeline, for 
about 3.9 miles to a location north of Interstate 95. The Sunoco Alternative then deviates fi'om the tlayes 
Street Alternative and continues to follow the existing Texas Eastern pipeline south and west across 
Interstate 95, State Route 452, and several other roads. After crossing Blue Ball Avenue, the alternative 
route stops follov, ing the existing pipeline and proceeds west along U.S. Route 13 to the Sumx:o Marcus 
Hook refinery properly. Tile Hayes Street Alternative then crosses the refinery property and the Delaware 
River to the proposed LNG terminal site. 

As sbov,'n in table 3.5.2-1, tile Sunoco Alternative would be more allan 2 miles shorter than the 
proposed route and thus would result in less land disturbance and require less pernmnent right-of-way. 
The Sunoco Alternative v, ould also be collocated with other rights-of-way tot a greater percentage of its 
length than the proposed route. Additionally, this alternative route would cross about 0.8 mile less forest 
land, about 0.5 mile less wetland, and about 1.2 miles less agricultural land than the proposed route. The 
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alternative route would also cross five less waterbodies and 21 less roads, and would Ix: constructed 
within 5(I feet of 30 fewer residences than the proposed route. 

A disadvantage of the Sumx:o Alternative is that it would be constructed within 50 feet of nine 
more non-residential buildings It would also require construction activities within the vicinity of the 
industrial storage tank farm located north of Interstate 95. as well as within the limits of the Sunoco 
Marcus Hook refinery located adjacent to the Delaware River. The refinery has been in operation since 
1902 and produces fuels and other petrochemical products. As a result of  the long history of operation 
and nature of work done at this refinery, it is highly likely that contaminated soils and/or groundwater 
v, ould be encountered during installation of a pipeline through this property. The presence of 
contaminated soils and/or groundv, ater in the pipeline construction right-of-way could require special 
construction techniques and remediation measures. These techniques and measures could be costly and 
could expose workers to increased health and safety risks. 

The Sunoco Alternative would cross both Jack's  Park and Lower Chichester Municipal Park, 
which would almost double the amount of parkland crossed compared to the proposed route. The 
alternative route v, ould also require a 7,000-foot crossing of the Delaware River. Texas Eastern has 
indicated that a river crossing of this length has never been accomplished for a large diameter pipeline 
using ItDl) techniques. If HDD techniques would be inleasible for installing the pipeline along the 
alternative route across the Delaware River. the pipeline would need to be installed across the river using 
open-cut techniques. This type of construction technique would result in substantial more impacts on the 
river and could be difficult to get approved by the applicable regulatory agencies. 

For the reasons discussed above, we do not believe the Sunoco Alternative would be preferable to 
the proposed route. 

3.5.2.4 Upland Road Alternative 

The Upland Road Alternative begins at Texas Eastern's Chester Junction and lollows the same 
alignment as the proposed route for about 0.2 mile. It then deviates from the proposed route and prtx:eeds 
southeast along Edgmont Avenue tbr about 81)t) feet. The alternative route then proceeds south along 
Upland Road for about 1.2 miles. At this point, the alternative route leaves the road and proceeds south 
and southeast across Chester Creek and Interstate 95. South of Interstate 95, the alternative route follows 
the same alignment as the Railroad Alternative for about 1.8 miles until it rejoins the proposed route at 
MP 4.3. From MP 4.3, the Upland Road Alternative follows the same alignment as the Railroad 
Alternative and the proposed route across the Delaware River to New Jersey and on to the LNG terminal 
site. 

As shown in table 3.5.2-1, the Upland Road Alternative would be shorter than the proposed route 
and thus would result in less land disturbance and require less permanent right-of-way than the proposed 
route. This alternative route would cross two less waterways and 19 less roads than the proposed route. 
This alternative route would also reduce the crossing of forest land by about 0.8 mile. Additionally, the 
Upland Road Alternative would not cross any parkland and would be constructed within 50 feet of 28 
fewer residences than the proposed route. 

A disadvantage of this alternative route is that Upland Road is a heavily traveled, tree-lined 
thoroughfare that would be adversely affected by pipeline construction. Construction of a pipeline along 
this alternative route would likely require closing the street to traffic and establishing local detours. 
particularly near 10 'h Street ;,,'here the road is narrow. This road closure would hinder or restrict access to 
three churches, a school, and two businesses located along Upland Road and slow the flow of traffic. 
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resulting in increased traffic congestion. The Upland Road Alternative would also pass within 50 feet of 
14 more non-residential buildings than the proposed route. 

Another complicated construction area along the alternative would be near Chester ('reek and 
Interstate 95. There is limited space available on either side of the creek and highway at the alternative 
crossing location to set up equipment for a bore or HDD. 

The Upland Road Ahemative would also pass close to the National Historic District associated 
with the Caleb Pusey House and Landingford Plantation, which would increase the potential to encounter 

significant cultural resources. 

For the reasons discussed abnvc, we do not believe the Upland Road Alternative would be 

preterable to the proposed route. 

3.5.3 Minor Route Variations 

During the NEPA Pre-filing l'r<xzess, Texas Eastern identified three minor route variations to 
avoid or minimize impact on specific resources along the pipeline route. Some of these minor variations 
',,,'ere adopted as part of Texas Eastem's proposed route prior to filing its application. The other variations 

were either rt~iected by Texas Eastern or are still being evaluated. 

Palmer Street Variation 

The Palmer Street Variation was identified by Texas Eastern as an alternative to the proposed 
route between MPs 3.13 and 3.31, which is located within an existing wooded ravine behind several 
residential homes in the City of Chester. This variation deviates from the proposed route about 750 feet 
south of Interstate 95 and continues south within Palmer Street for about 1,000 feet until it dead ends near 
the end of Columbia Street. The street would need to be open cut to install the pipeline beneath the road 
pavement. At the end of Palmer Street, the variation proceeds west down a steep 15-foot embankment 
into a forested area. The variation then continues south across about 0.11 mile of forest land before 
crossing 9 'h Street ([; .S Route 13), and rejoining the proposed route in Veterans Memorial Park. The 
location of the Palmer Street Variation is shown on figure 3.5.3-1. 

The primary advantage of the variation is that it avoids crossing about 640 feet of forest land, a 
small man made ditch or drain at MP 3.19, and two forested wetlands located at MPs 3.22 and 3.34, 
respectively, within the narrow w~xxled corridor west of Palmer Street. The disadvantages of the 
variation are that it would be located within about 1,250 feet more of residential street and would require 
construction near seven more residences than the proposed route. Construction within the street would 
also increase construction costs, increase traffic impacts on Pahner Street, and possibly hinder access of 

residents to their homes. 

Texas Eastern rejected the Palmer Street Variation after holding public open houses, discussing 
the issue with the local community, and receiving requests from residents that the pipeline should be 
located along the proposed route within the wexxled corridor west of Palmer Street. We concur that 
although the proposed route would affect wetlands and forest land, it v,'ould result in less residential 
impact than the variation and, therefore, is preferable to the variation. 
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Non-Internet Public 

Figure 3.5.3-1 
(Page 3-53) 

Public access for the above information is available only 
through the Public Reference Room, or by e-mail at 

pub lic.referenceroom@ferc.~;ov. 
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Ward Street Variations 

Texas Eastern met with officials of the City of Chester in August 2004 to discuss the crossing of 
Veterans Memorial Park. At the request of city officials, Ward Street Variations A and B were developed 
to avoid or minimize impacts on the park. Both variations would deviate to the west of the proposed 
route at MP 3.33 about 400 feet north of 9 ~ Street (U.S. Route 13). From there, Variation A would 
proceed west until it reaches the western boundary of Veterans Memorial Park adjacent to Ward Street. 
Variation A would then proceed south following the edge of the park for 1,000 feet. At this point, 
Variation A would turn and proceed east across the southwest corner of the park for about 250 feet where 
it would rejoin the proposed route just north of the railroad at MP 3.67. Variation B would essentially 
follow the same alignment as Variation A except the pipeline would be located within Ward Street rather 
than along the edge of the park. The locations of Ward Street Variations A and B are shown on figure 
3.5.3-2. 

The Ward Street Variations would slightly increase the length of the pipeline. The primary 
advantage of these variations is that they would avoid or minimize impacts on the park, including 
disruption of recreational activities during pipeline construction. In addition, the variations would also 
avoid or minimize encumbrance of the pipeline on any future park developments such as swimming 
pools, club houses, memorials, or other amenities. The primary disadvantage is that the variations would 
result in the placement of the pipeline and associated construction activities closer to several residences 
located along Ward Street and 6 th Street. Another disadvantage specific to Variation B is that it would 
require in-street construction, which would increase construction costs, increase traffic impacts on Ward 
Street, and possibly hinder access of residents to their homes. In a November 19, 2004 letter to Texas 
Eastern (Cartisano, 2004), the City Solicitor of Chester indicated a preference for Variation A because it 
would not encumber any future expansion of the park. 

Because Ward Street Variation A would either avoid or substantially minimize impacts on 
Veterans Memorial Park and the street, we reconunead thai:  

• Texas Eastern incorporate Ward Street Variation A into the proposed route. 

Soil Safe Variation 

The Soil Safe Variation in New Jersey was developed as an alternative to the last 3 miles of the 
original pipeline route, which followed an existing dirt road roughly parallel to and about 1,000 feet south 
of the Delaware River shoreline. The original route crossed the Soil Safe facility property and proceeded 
west behind the Ferro Polymer facility and in front of the Logan Generating Station. Based on 
consultations with representatives of the Soil Safe facility and the Ferro Polymer facility, a contaminated 
soil cleanup operation and areas of potentially contaminated soils were identified along the original route. 
The Soil Safe Variation avoids these contaminated soil areas by proceeding southwest adjacent to U.S. 
Route 130 about 2,000 feet south of the original route. Texas Eastern adopted the Soil Safe Variation as 
part of the proposed route prior to filing its application with the FERC. We concur that the Soil Safe 
Variation is preferable to the original pipeline route. 
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Non-Internet Public 

Facility Location Map 
Figure 3.5.3-2 

Public access tbr the above information is available only 
through the Public Reference Room, or by e-mail at 

pub lic.referenceroom@ferc.gov. 
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4.0 ENVIRONMENTAL ANALYSIS 

The environmental consequence of constructing and operating the proposed Crown l+anding LNG 
and Logan Lateral Projects would vary in duration and significance. Four levels of impact duration were 
considered: temporary, short term. long tenD, and permanent. Temporary impact generally occurs during 
construction with the resource returning to preconstruction condition almost immediately afterward. 
Short term impact could continue for up to 3 years following construction. Impact was considered long 
term if the resource would require more than 3 years to recover. A pennanent impact could occur as a 
result of any activity that modifies a resource to the extent that it would not return to preconstruction 
conditi(ms during the life of the project, such as the construction of an LNG terminal. We considered an 
impact to be significant if it would result in a substantial adverse change in the physical environment. 

In this section, we discuss the affected environment, general construction and operational impact, 
and proposed rnitigation fl~r each resource. Crown Landing and Texas Eastern, as part of their proposals. 
agreed to implement certain measures to reduce impact. We evaluated Crown Landing's and Texas 
Eastern's proposed mitigation to determine whether additional measures are necessary to reduce impact. 
These additional measures appear as bulleted, boldfaced paragraphs in the text. We will recommend that 
these measures be included as specific conditions to the authorization and Certificate that may be issued 
to Crown Landing and Texas Eastern for their projects. 

Conclusions in this EIS arc based on our analysis of the environmental impact and the following 
assumptions: 

Crown l+anding and Texas Eastern would comply with all applicable laws and 
regulations: 

the proposed facilities would be constructed as described in section 2.0 of this document; 
and 

Crown l.anding and Texas Eastern would implement the mitigation measures included in 
their applications and supplemental tilings to the FER('. 
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4.1 GI'~OI.OGIC RESOURCES 

4.1.1 Physiographic and Geologic Setting 

The proposed project is located within two major physiographic provinces: the Atlantic Coastal 
Plain Province and the Piedmont Province. The demarcation between these provinces in the project area, 
referred to as the Fall Line, has been interpreted somewhat differently in the literature, but generally 
corresponds to the uplands that rise along the northwestern shore of the Delaware River (Fenneman and 
Johnson, 1946; WPC. 2003a). Therefore. the proposed I,NG terminal site and the portion of the l,ogan 
Lateral route from approximate MP 4.0 to MP 11.0 arc situated in the Atlantic Coastal Plain 
Physiographic Province. and the remainder of the l,ogan Lateral route, from MP {) to MP 4.0, crosses the 
l'iedmont Physiographic Province. 

The Atlantic Coastal Plain forms a flat to gently rolling plain, with surface elevations at the I,NG 
terminal site ranging between 5 and 10 feet North American Vertical Datum (NAVD) and along portions 
of the proposed pipeline ranging between sea level and 20 feet NAV1). Regionally, the Atlantic Coastal 
Plain is underlain by Cretaceous to Early Tertiary sediments that range from minimal thickness landward 
to more than 40,000 feet thick at the continental shelf break beneath the Atlantic Ocean. The sediments 
consist of sand. silt, and clay deposited alternately in deltaic and marine environments as sea level 
fluctuated during Cretaceous and Tertiary times. Bedrock beneath the Atlantic Coastal Plain consists of 
crystalline rocks of Precambrian. Early Paleozoic. and Triassic ages. The bedrock surface beneath the 
Atlantic Coastal Plain is highly irregular due to structural ,,~,arping associated with past tcctonism. 

As shown on figure 4.1.1-1. site-specific soil boring data from the I.NG terminal site indicate that 
the site is underlain by the following deposits and geologic units: 

Layer 1, Dredged Fill - The surficial layer is dredged material placed onsitc between the 
1930s and 1960s during dredging of the Delaware P, ivcr. The unit extends from the 
surface to an average depth of 4 feet and is composed of silts and sands in varying 
proportions. 

Layer 2. Sand/Gravelly Sand - This unit is referred to as the (7ape May Formation and is 
of Pleistocene alluvial origin. The unit is approximately 5 to 20 fiaet thick at the site. 

Layer 3, Clayey Silt - Layer 3 forms a confining unit between the overlying ("ape May 
Formation and the underlying Potomac-Magothy-Raritan Formation (undifferentiated) of 
Layer 4. The unit is Upper Cretaceous or Tertiar7 in age and was deposited in marine or 
lacustrine environments. Layer 3 is 85 to 95 feet thick and consists primarily of clayey 
silt with interbedded sand seams. Due to its signilicant thickness and compressibility, 
Layer 3 poses geotechnical issues to the proposed LNG terminal, as discussed in section 

4.1.4.2. 

Layer 4, Sand and Gravel - This unit forms the Potomac-Magothy-Raritan Formation and 
is believed to bc of Cretaceous alluvial origin. The unit is 10 to 20 tcct thick beneath the 
site. Piles proposed for the foundations of the LNG storage tanks and other critical 
structures would bc driven to Layer 4. 
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regulations governing the use of explosives, including PA Ccxle Chapters 210 and 211 and Next, Jersey 
Administrative Cede (NJAC) 12: 190. The general provisions of the blasting plan include: 

Installation of blast mats in congested areas, in shallow waterbodies where necessary, and 
near structures to prevent damage by fly-rock; 

• Posting of warning signals, signs, flags, and barricades in the area; 

Following procedures for the safe storage, handling, loading, firing and disposal of 
explosives; 

• Manning adjacent pipelines at valves fi~r emergency response; and 

Controlling excessive vibrations by limiting the size of the charge and staggering charges 
in a series of explosions. 

4.1.3 Mineral Resources 

Sand, gravel, and clay have been mined in the project area for construction and industrial 
purposes (U.S. Geological Survey (USGS), 1908; 2[X)2a; 2(X)2b). Two active sand and gravel pits and 
one active dimension-stone quarry were identified in Delaware County, Pennsylvania; however, none of 
these active operations are located within 1 mile of the project (Pennsylvania Geological Sur',ey (I'(;'S), 
1997; USGS. 2004a). Aerial photograph review and site reconnaissance did not identify any abandoned 
or active mining operations within 0.25 mile of the project, and soil borings did not identify an)' 
commercially exploitable mineral delx)sits at the proposed LNG terminal site. Coal. petroleum, and other 
commercially exploitable mineral resources are not known to exist in the project area (P(;S, 1903; 2[X)2). 

Construction and operation of the proposed projects would not impact any current mineral 
resource recovery operations. Based on the lack of significant and unique mineral resources and thc high 
degree of development that exists in the area, the projects would not significantly reduce thc future ability 
to recover sand, gravel, clay, or other mineral resources. 

4.1.4 Geologic Hazards 

Geologic or other hazards in the project area consist of seismic-related hazards; load-bearing 
capacity of soils at the LNG terminal site; slope instability, subsidence, and flooding. Conditions 
necessary for the development of other geologic hazards including karst terrain, avalanches, and 
volcanism are not present in the project area. 

In general, the potential for geologic or other natural hazards to significantly affect the 
construction or operation of the proposed projects is low. The risk of damage resulting from geologic or 
other natural hazards would be avoided or reduced by specific engineering design criteria, ground 
modification, and o~her construction techniques and operating procedures to be implemented by Crown 
Landing and Texas Eastern 

4.1.4.1 Seismic-related Hazards 

The proposed projects are situated in an area with a relatively low potential for significant seismic 
activity. Potential seismic-related hazards that exist in the area include earthquakes, surface faulting, soil 
liquefaction and related soil failures, and tsunamis. 
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( 'rown Landing conducted detailed, site-specific geotechnieal and geoseismic studies to evaluate 
the risk of seismic-induced damage to the proposed LNG terminal. Texas Eastern also conducted a 
general seismic review of the area for construction of the Logan Lateral. The results of the LNG terminal 
site studies are presented in reports entitled Geotechnical Engineering Investigation Report - Liberty 
[no~ Crown L~mding] LNG Project, l~gan Township, Gloucester County, New Jersey (WPC. 2(X)3aJ and 
Seismic tlazard Study Report - Liberty [now Ctw~ n Landing] LNG Project, Logan Township. Gloueester 
C.'ottnly, New Jersey (WP(', 2tlO3b). These reports v, ere reviev.cd by Dr. Felix Yokel (2004). an expert in 
geotechnical engineering, l)r. Yokel concluded that the geotcchnical investigation '..','as thorough and of a 
high quality, providing adequate and reliable data ['or the design of the project. Dr. Yokel also concluded 
that the seismic risk assessment was a state-of-the-art analysis ,,~hich complied with seismic hazard 
provisions of 49 CFR 193 and NFPA 59A (2(X)l edition) Standard.fi,r the Production. Storage, and 
ltandling of l,iqu<fied Natural Gas (LNG) and which met the guidelines in NBS[R 84-2833, l)ata 
Requirements fi,r the Sei,~mie Review of LNG Facilities. 

Earthquakes 

The majority of significant earthquakes around the world are associated with tectonic subduction 
zones, where one crustal plate is overriding another (e.g.. the Japanese islands), or where plates are 
sliding past each other (e.g.. California). Unlike these highly active tectonic regions, the East Coast of the 
United States is located on the "trailing edge" of the North American continental plate, which is relatively 
seismically quiet. Earthquakes. however, do ~x:cur in the project area, largely due to trailing edge 
tectonics and residual stress release from past orogenic (mountain building) evcnts. 

The project area is located near the border between Seismic Zones 1 and 2A as defined in the 
Llniform Building ('ode. The area is characterized by generally low magnitude events that have beet) 
recorded for the past 3(X) years, ahhough stronger earthquakes have occurred in the region. Two notable 
earthquakes have occurred in relatively close proximity to the projects: 

An 1871 earthquake occurred in northern Delaware. about 12 miles from the LNG 
terminal site. This earthquake resulted in Modified Mercalli Intensity (MMI) VII 
damage, including toppled chimneys and broken v, indows. In an MMI VII event. 
damage is negligible to buildings of go~xl design and construction (PGS, 2(X)3): and 

A 1944 earthquake occurred approximately 7 nfiles from the LNG terminal site, resulting 
in MMI V damage such as broken v, indows and cracked plaster. The level of shaking 
associated ,.~ ith an MM1 V event is generally below the threshold of damage to well built 
structures. 

Other larger, but more distant, earthquakes have also affected the project area including the 1811 
to 1812 earthquake sequence near New Madrid, Missouri and the 1886 earthquake near Charleston, North 
Carolina. These and other earthquakes ,,,.'ere considered in the seismic hazard assessment for the LNG 
terminal site. 

As required by NFPA 59A. a site-specific seismic hazard analysis was conducted to develop 
seismic design criteria for the proposed LNG terminal. The results of the site-specific seismic hazard 
analysis were used to predict the level of shaking associated with the Safe Shutdown Earthquake (SSE. 
defined as the 5.(XXI-year mean return earthquake) and the Operating Basis Earthquake (()BE. scaled as 
two-thlrds of the Maximum Considered Earthquake (MCE). which is the 2,5tX)-year mean return 
earthquake). The OBE represents the level of shaking through which the thcility should be able to operate 
and continue operating after its occurrence, with perhaps a brief shutdown for a safety inspection to 
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confirm that no damage occurred The larger SSE represents the level of shaking that should not damage 
the vital, salety-rclated components of the facility to the extent that they could not ftmction. 

Detailed seismic design criteria are presented in the seismic report (WPC. 2(X)3b). In general, the 
seismic hazard analysis indicates that the LNG terminal site would experience a peak ground acceleration 
(PGA) of 10.4 percent of the acceleration due to gravity (0.104 g) during the 2,500-year earthquake and a 
PGA of O. 129 g during the 5,000-year earthquake. The OBE ',~ ould result in a }<;A of 0.069 g. 

To provide a higher level of safety, Crown Landing would construct the LNG storage tanks to 
allo'~, lot safe shutdown during an earthquake with a recurrence interval of IO,(X)O years, rather than 
5.0~X) years as currently required by NFPA 59A. Based on the seismic hazard analysis performed for the 
site. the LNG terminal would experience a PGA of 0.153 g during the 10,(X)0-year earthquake event. 

In conclusion, based on the evaluation conducted for the LNG terminal site. the likelihood of a 
major earthquake cx:curring in the project area during the operating life of the LNG facility is low. Crown 
Landing's commitment to meet or exceed applicable seismic design standards v, ould further reduce the 
potential effects associated with earthquakes to the I,NG terminal. These seistnie design elements 
include: 

installing a pile foundation system beneath the LNG tanks and other critical structures, 
which would dissipate a substantial portion of earthquake-induced vibrational energy int~ 
the supporting soil, thereby dampening the effects of ground motions to the LNG tanks 
themselves; 

designing the outer and inner LNG tanks to account for the predicted seismic motions in 
accordance with NFPA 59A and ACI 318 guidelines; and 

accounting for the calculated LNG slosh wave height in the dimensious and design of the 
LNG tanks resulting from the predicted seismic loads. 

Ground shaking would not be expected to materially affect the proposed pipeline, which would 
be constructed of modern steel that is capable of remaining elastic during the le',el of shaking that could 
potcntially occur in tbe area (O'Rourke and Palmer. 1994). 

Surface Faulting 

There are no mapped surface faults in the project area (USC;S, 1908; 2CX)4b) and site-specific 
geotechnical and seismic studies did not identify any evidence of active surface faults at the propomd 
LNG terminal site. Furthermore, the low to moderate level of seismic activity that does occur within 125 
miles of the project has not been associated with movement on any specific fault (Yokel, 2(Xgl). 

In conclusion, the potential for surface faulting to occur in the project area is low. The proposed 
LNG storage tanks and other LNG facility structures and the proposed pipeline would be constructed to 
meet or exceed all applicable engineering and seismic design standards, further reducing any potential 
damage that could occur in the highly unlikely event of surface faulting in the project area. 

Soil Liquefaction 

Secondary seismic effects triggered by strong ground shaking are often more serious than the 
shaking itself. One such secondary effect, soil liquefaction, is a physical process in which saturated. 
cohesionless soils temporarily lose their load-bearing strength when subjected to strong and prolonged 
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shaking. Soil liquefaction can also lead to other ground failures, including settlement and lateral 
spreading. 

Standard penetration tests (Sir1"), cone penetration tests (C1~'1"1, llat-blade dilatometer (DMT) 
soundings, geophysical measurements, and laboratory analyses ',,,'ere performed to evaluate the physical 
and engineering properties of existing soils at the LNG terminal site. A liquefaction analysis was 
performed based on the CPT data using a commercial computer program (LiquefyPro). whicb employs 
the Robertson and Wride (1998) rnethcxt. CPT gathers data at a much smaller sampling interval than SlrT` 
and DMT, which helps detect weak pockets or lenses within the soil column. The analysis indicates that 
soils at the LNG terminal site would not liquefy,, it  subjected to the level of ground shaking associated 
with the 10.000-year earthquake predicted for the site (WPC, 2003al. The installation of deep foundation 
piles beneath the LNG tanks and other critical structures, as proposed, would further reduce any potential 
for liquefaction to affect those structures. 

Because the risk of a strong earthquake in the project area is low, the potential for soil 
liquefaction to ~x:cur along the proposed pipeline is low. Due to their strength and ductility, m<xlern steel 
pipelines can span considerable distances unsupported without threatening the integrity of the pipeline. 

Tsunamis 

Tsunamis are long oceanic waves generally caused by seismic activity. While a tsunarni could 
potentially occur along the East Coast of the United States, only tv,'o Atlantic Ocean tsunamis have been 
recorded: a tsunami which struck Lisbon, Portugal in 1755, and one which struck eastern Canada in 1929. 
The probability of a significant tsunami occurring along the East Coast is very low (NOAA. 2(1031 and 
would not pose a significant risk to the projects. 

4.1.4.2 l~md-Bearing Capacity 

The physical and engineering properties of existing geologic materials at the LNG terminal site 
were determined using Sir1". CFU', DMT soundings, geophysical measurements, test pits, and laboratory 
analyses (WPC, 2(X)3a). These analyses determined that. without foundation improvement, excessive 
settlement would occur beneath the LNG tanks and process area due to the compressibility of the thick, 
clayey silt layer at the site (Layer 3). 

l 'reliminary recommendations for the LNG tank foundation system include a reinforced concrete 
pile cap supported by 18-inch-diameter steel pipe piles driven into the hard sand and gravel layer (Layer 
4) at an approximate depth of 111() feet below ground surface. Other preliminary LNG tank foundation 
design elements include placement of 6 inches of coarse granular fill beneath the center of the concrete 
pile cap to protect the foundation from fi-ost heave during construction, and installation of heating cables 
in conduit embedded within the concrete pile cap to prevent frost heave during operation of the terminal. 
Corrosion protection could also be necessary to further protect the steel piles. 

Final settlement criteria have not been developed for the LNG tanks; however, settlement criteria 
for similar projects included permissible tilting of 7 inches across the tank and 6 inches of differential 
settlement between the center and edge of the tank. The preliminary foundation design for the proposed 
LNG tanks would result in an estimated total settlement of 1.5 inches, a majority of which should be 
uniform and occur during hydrostatic testing of the tanks (WPC, 2(~)3a). Crown Landing will conduct 
additional CPT tests and field pilot tests to finalize the LNG foundation design. 

Excessive settlement is also the primary concern for equipment foundations in the LNG process 
area. Existing grades in the process area vary from 5 to 10 feet NAVD. Assuming a final grade elevation 
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of up to 12 feet NAVI) in this area, 2 to 3 feet of fill would be needed in the majority of the process area, 
with up to 7 feet of fill required in some areas. An estimated total settlement of 10.5 inches would occur 
from 7 leer of fill and approximately 8.5 inches of settlement would occur due to foundation loads. The 
total settlement to be experienced by the equipment in the process area would be somewhere between 
one-half to two-thirds of the total combined settlement due to the fill and foundation loads, or 
approximately 9.5 to 12.5 inches. Preliminary foundation improvement options considered for the 
process area include mat foundations in conjunction with surcharging and piles. Crown 1,anding will 
conduct additional field tests to finalize the foundation designs for the process area and other terminal 
structures. 

The engineering and construction of the proposed I,NG tanks are discussed in more detail in 
section 4.12. Based on preliminary engineering analysis, it appears that the potential for excessive 
settlement to occur at the LNG terminal site can be effectively mitigated through foundation design. 

4.1.4.3 Slope Instability 

An earthen dike with sideslopes ',,could be constructed around the three LNG tanks to prevent 
LNG from flowing off the terminal site in the unlikely event of a double failure of the steel inner tank and 
the concrete outer tank. Initial designs indicate that the dike would be approximately 78(1 feet by 9(~) 
teet. with a top elevation of 18 feet NAVD. The engineering and construction ot" slopes to be created at 
the proposed LNG terminal site are discussed in more detail in section 4.12. Based on preliminary 
analysis, it appears that the stability of site slopes can be ensured by implementing sound engineering and 
construction methods. 

The proposed pipeline would traverse areas of low relief in New Jersey and Io'.~, to moderate 
relief in I'ennsylvania. Elevations along the proposed route vary from sea level near the Delaware River 
to approximately 1(~1 feet NAVD between MPs 2 0  and 3.0. The project is in an area of moderate 
landslide susceptibility but low landslide occurrence. (USGS, 1982) as no Holocene debris flows or 
landslides have been identified in the area (USGS, 1999a). Therefore, the I'~tential |or landslides or other 
slope failures to affect the proposed pipeline is low, and would be further reduced through the use of 
appropriate erosion control measures during construction and operation. 

4.1.4.4 Subsidence 

Regional subsidence is most often caused by significant groundwater use or petroleum 
production. The proposed projects are not hx:ated in an area of regional subsidence and they do not cross 
any known underground mines or karst areas. Therefore, subsidence or localized land surface collapse 
events would not be expected to aflect the projects. 

4.1.4.5 Flooding 

Flash Flooding 

The potential for flash flooding to occur and significantly impact construction or operation of the 
proposed projects is low. The greatest potential for flash flooding to occur in the project area is 
associated with tropical storms or severe frontal storms, which are usually accompanied by significant 
precipitation over a short period of time. The potential effects associated with high rainfall events during 
construction of the LNG terminal would be mitigated by implementing our Plan and Procedures and 
Crown Landing's SESC Plan. After construction, the proposed LN(i terminal would be stabilized with 
permanent erosion control measures such as vegetative cover, and a stormwater management system 
would be constructed to treat and manage stormwatcr runoff. Texas Eastern's implementation of our Plan 
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and Procedures and its SESC Plan would also minimize the effects of rainfall events during construction 
and operation of the proposed pipeline. 

Storm Surge 

Storm surge, the abnormal rise in sea level due to the wind and pressure forces associated with 
hurricanes and other tropical storms, is often the most significant cause of damage to facilities and 
property in low-lying coastal areas. According to the NOAA (2(~4b). one Category 1 hurricane made 
landfall in New Jersey from 19(X) through 1996. Category I storms have sustained winds of 74 to 95 
miles per hour and storm surges on the order of 4 to 5 teet. No hurricanes made landfall in Delaware 
during tile same time period. 

A storm surge study of the proposed LNG terminal site determined the 1,0(X) year flo~x] elevation 
to be 12 feet NAVI). The terminal area to the east of the LNG tanks and the metering area to the west of 
the tanks ,,~ould be constructed with a finished grade of at least 12 feet NAVI). The base of the LNG 
tanks themselves would be approximately 7 feet NAVD, but the top of the earthen dike surrounding the 
tanks would be 18 feet NAVD. Therefore. the proposed LNG terminal site would be protected against 
storm surge associated with tropical storms of the magnitude that are likely to affect the project area. 

4.1.5 Paleontological Resources 

('onstruction and operation of tile LNG terminal would not impact important paleontological 
resources. The project area is not known to contain sensitive paleontological resources, but is underlain 
by Cretaceous age sediments which often contain paleontological artifacts (New Jersey Paleontological 
Society, 2(X13). Cretaceous age sediments are not found at the surface of the proposed LNG terminal site, 
but occur at an approximate depth of 10 feet below ground surface. No paleontological resources were 
discovered during the cultural resource surveys on the LNG terminal site, which included the excavation 
of several trenches and shovel test pits. 

Construction of the proposed pipeline would be unlikely to encounter an3,' significant 
paleontological resources, and the route dtx~s not cross an)' protected paleontological resources (PGS, 
21X)4; New Jersey Geological Sur',cy. 2004; New Jersey Natural History Museum, 2004). 
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4.2 SOILS AND SEI)IMENTS 

4.2.1 Soil Resources 

So'l (,haracter'stics at the I,NG Terminal Site 

Soils at the proposed LNG terminal site are highly variable with textures ranging from gravelly 
sand)' soils to silts and clays. Table 4.2.1-1 summarizes the characteristics of the soils on the site. 
Borings indicate that the majority of the proposed construction area is primarily sands and gravels, with 
some traces of silt and clay. Soil testing and USDA soil mapping indicate that approxirnatcly 147 acres 
or 84 percent of the soils at the site consist of Made-land. This Made-land, v, hich is up to 4 feet in depth, 
consists of dredged material that '.','as placed onsite during dredging of the Delaware River, primarily 
between the 1930s and 196t)s (USDA, 1962). The Made-land materials consist of two textural types: 
Made-land/coarse (Me), which predominates on the northern and central portions of the site: and Made- 
land/fine (M0, which is present along the southern and southeastern portions of the site. Based on the 
distribution of these tv, o Made-land types, it seems likely that dredged materials ",,,'ere placed on the 
northern end and then the finer textured materials were redeposited to the southern portions of the site 
during de',~ atcring operations. 

The remaining soils on the LNG terminal site include 20 acres of Woodstown/Klej and l)owner 
loamy sands. 4 acres of Fallsington sandy loam, and 4 acres of tidal marsh. None of the soils on the I.NG 
terminal site are classified as prime thrmland 

TA8LE 4 2A-1 

Acreage of Soils and Soil Characteristics at the Proposed LNG Terminal Site 

Sod Series Area on Site Tempora~ Permanent Sod Characteristics Prume or 
(acres) Disturbance Disturbance Unique 

Area Area Farmtand 
(acres) (acres) 

Made-Land/ 61 2 373  37 3 Moderately well-drained, coarse-textured Undetermined 
Coarse material, poor structure, variable m 

texture and depth 

Made-Land/ 85 7 < 0 86 < 086  
Fine 

Fallsington 3.5 < 0 3 0 
Sandy Loam 

Tidal Marsh 3 5 0 0 

Woodstown 19.2 3 7 0.5 
Loamy Sand 

Downer Loamy < 1 7 < 0.3 0 
Sand 

Total 174.8 42 5 38.7 

Fine-textured material w~th poor 
slructure, variable texture and depth 

Poody drained, permeeNe sandy loam 

Saturated soils 

Deep, mo<fefately well-drained lOamy 
sand 

Deep well-drained loamy sand 

Undetermined 

No 

No 

No 

No 

Soil Quali ty at the LNG Terminal Site 

Seventy-one soil samples from the proposed LNG terminal site were analyzed for EPA priority 
pollutants, semi volatile organics (SVOCs), volatile organics (VOCs), polycyclic aromatic hydrocarbons 
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(PAHs), pesticides, polychlorinated biphenyls (PCBs), phenols, cyanide, total petroleum hydrocarbons 
(TPH). and metals. The soil sampling locations are shown on figure 4.2.1-1. The results were compared 
with New Jersey Soil Cleanup Criteria (NJSCC). The soil samples that exceeded NJSCC criteria are 

listed in table 4.2.1-2. 

TABLE 4.2 1-2 

Analytical Results of Soil Sample= Collected within the Proposed LNG Terminal Site 

Parameter Type NJSCC NJSCC Sampling Analytical 
(residential) _a/ (non-residentnal) La/ Locations _b/ Results 

Arsenic Metal 20 m ~ g  20 mg/kg AST-3 24.7 mg/kg 
AST-4 23 0 mg/kg 
AST-5 268  mg/kg 
AST-6 24 3 mg/kg 
AST-7 23.5 mg/kg 
AST-8 229  mg/~g 
SB-32 24 3 mg/kg 

Dieldnn Pesticide 42 ug/kg 180 p~kg 

TPH Petroleum 10.000 mg/kg NO Craeria 

Benzo(a)anthracene SVOC/PAH/Fuel/ 900 .ug/kg 4,000 ,ug/kg 
Hydrocarbons 

Benzo(b)tlouranthrene SVOC/PAH/FueV 900 pgh~g 4,000 ug/kg 
Hydrocarbons 

Benzo(k)tlouranthrene SVOC/PAH/Fuel/ 900 p~kg 4,000 ug/kg 
Hydrocarbons 

Benzo(a)pyrene SVOC/PAH/FueV 660 ug/kg 660 .ug/kg 
Hydrocarbons 

_a/ 

_.0/ 

SB- t 54 ,ug/kg 

SB-2 84 .ug/kg 
SB-21 74 ,u g/kg 
SB-22 79 ,ug/kg 
GTB 6 82 ,ug/kg 
GTB 11-18 50 ,ug/kg 
GTB 21-29 72 ,ug/k g 

AST-t 46.800 mg/kg 
AST-2 53,000 mg/kg 

S8-24 1.600 ,ug/k g 

GTB-Area 31 1,900 ,u g/Rg 

SB-24 1,500 ,ug/kg 
GTB-Area 31 1,100 ug/kg 

SB-24 960 ,ug/kg 

GTB-Area 31 1,400 pg/kg 

SB-24 830 ug/kg 
GTB-Area 31 1.200 ug/kg 

NJDEP Sod Cleanup Critena, May t999 New Jersey Admnmstrative Code 7:26D 
See figure 4 21- t  for samphng locations AST - abovegrouod storage tank; SB - soil boring; GTB - geotenhnncal 
bonng. 

mg/kg miLhgrams per kilogram 
ug/kg mncrograms per kilogram 

The results of the laboratory analyses indicated elevated concentrations of TPH, SVO('s, arsenic, 
and dieldrin in a few limited areas. The elevated TPH concentrations were only found ira the vicinity of 
two abandoned 275-gallon aboveground storage tanks (AST l and 2). The SVOCs were only found in 
the upper 6 inches of soil in two adjacent borings (SB-24 and G'l'B-Area 31 ). 
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Figure 4.2.1-1 
(Page 4-13) 
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Elevated arsenic levels were detected in the vicinity of an abandoned 1,500-gallon storage vessel 
(AST-3 to AST-8)0 and one other isolated boring (SB-32). All of the results were slightly above the 
NJSCC (i.e., 22.9 to 26.8 milligrams per kilogram (mg/kg) relative to the cleanup criterion of 20 mg/kg). 
The cause of  the elevated arsenic level is unknown but could be the result of a spill from a storage vessel, 
historic use of arsenic-containing pesticides in the project area ~, or high native arsenic levels associated 
with the dredged materials that were removed from the Delaware River. The NJDEP estimates that 
background arsenic concentrations in the New Jersey Coastal Plain province are between 1.15 and 6.15 
mg/kg in rural areas and between 5.2 and 13.6 mg/kg in urban areas (Sanders, 2003). Thus the arsenic 
concentrations on the site soils are between five and twenty times higher than background estimates for 
rural areas of tbe  Coastal Plain. 

The analytical results also indicated elevated levels of dieldrin near the soil surface in 7 of the 71 
soil borings. Dieldrin, a persistent organic compound that degrades very slowly in the environment, was 
once commonly used in agriculture as an insecticide. The use of dieldrin has been banned in the United 
States by the EPA since 1987 (Agency for Toxic Substances and Disease Registry, 2003). All seven of 
the soil borings containing elevated levels of dieldrin were located in historic dredge disposal areas above 
the elevation of the underlying natural soil. None of the concentrations in these seven samples were 
above the NJSCC for non-residential use, but all exceeded NJSCC residential standards. The source of 
dieldrin is unknown but may be from the dredged material that was deposited on the site or the result of  
the spraying of insecticides associated with agricultural operations subsequent to the dredged materials 
being deposited. 

Soil Impacts from LNG Terminal Construction and Operation 

Crown Landing proposes to use fill material to raise the LNG process area above the 1,000-year 
design storm surge elevation of 11.4 feet NAVD and to create a containment dike around the LNG 
storage tanks. Approximately 150,000 cubic yards of fill would be needed. Crown Landing would 
import soils of suitable structural and chemical quality for use as fill material. Some of this material 
could consist of reclaimed and dewatered dredged material obtained from offsite sources. 

Initial site preparation (grading and other soil disturbing activities), including the removal of 
existing vegetation, and placement and grading of  fill to raise the site grade, could increase the potential 
for soil compaction, soil erosion, and sedimentation of adjacent waterbodies and wetlands. Of  these 
potential effects, compaction is not anticipated to be a significant issue since the soils on the terminal site 
are almost entirely moderately-well drained sands and gravels, which are not compaction prone. 

Crown Landing would minimize the potential for erosion and sedimentation by implementing the 
measures specified in our Plan and in a site-specific SESC Plan that would require approval from the 
Gloucester County Soil Conservation District. These measures would include installation of sediment 
filters and barriers during construction to prevent the flow of silt-laden water into adjacent wetlands and 
the Delaware River. Following construction, Crown Landing would permanently stabilize disturbed soils 
on the site by establishing a vegetative or gravel cover and installing other appropriate landscaping. 

Soil contamination from a variety of sources was identified on the LNG terminal site. Most of 
the contamination occurs in limited areas and at low concentrations. Only TPH and benzo(a)pyrene 
exceeded the NJSCC for non-residential use. Arsenic and dieldrin were identified at concentrations 
above the residential NJSCC but below the non-residential NJSCC. 

Gloucester C¢~Jnty had some of the higl'cst agricultural ars~mc usage in New Jc~cy between 1900 and 1980 (Vowinke], ¢1 a l ,  2001); 
therefore, it sterns more hkeiy that ckzvat¢ci arsenic c~centraUons arc a result of former ag~cultural practices 
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Construction workers would have higher risk of exposure to the contaminated soils. To minimize 
this risk and protect construction workers, Crown Landing proposes to further delineate the extent of 
TP}I- and SVOC-eontaminated soils and excavate and dispose of the contaminated soils and the 
associated aboveground tanks at a permitted disposal facility prior to construction. Cro~n Landing would 
also further delineate the areas of elevated arsenic and dieldrin contamination and consult with the 
NJDEP regarding whether any remedial actions other than the removal of the 1.500-gallon storage vessel 
and/or institutional controls (e.g., restricting any future residential use of the LNG terminal site) would be 
necessary to mitigate the arsenic and dieldrin contamination. 

All of the samples with elevated contaminant concentrations, except core SB-32, ~v,.'cur in areas 
that would be located beneath the LNG process area. Thus most of the contaminated soils would be 
buried by a significant volume of fill material placed to raise the site grade and to create the containment 
berm fnr the storage tanks. The fill pad. containment berm, and LNG prc~ess facilities v.'ould eftcctively 
isolate the contaminated soils from future human exposure. 

Soils Along the Pipeline Route 

According to published soils information (USDA, 1963), the proposed pipeline route from MP 0 
to MP 4.9 crosses eight difl~rent soil series and one miscellaneous land type in l'ennsylvania The soil 
series include: 

Manor series - well to somewhat excessively drained soils with loam and channery loam 
textures and mcxterate permeability; 

Sassafras series - well drained soils with a sandy loam texture and moderate to 
moderately slow permeability; 

(}lenelg series - well drained soils with a channery silt loam texture and mcxlerate 
permeability; 

Congarec series - well to moderately well drained soils with a silt loam texture and 
moderate permeability; 

Beltsville and Butlertown series - moderately ",,*'ell drained soils with a silt l,aatn texture 
and slow to very slow permeability; 

Chewaela series - somewhat poorly to moderately ,z, ell drained soils with a silt loam 
texture and moderate permeability; and 

Othello series - poorly drained soils with a silt loam texture and moderately slow 
permeability. 

The miscellaneous land types that would be crossed by the Pennsylvania portion of the pipeline 
include tv,'o Made-Land map units: map unit Ma, which is dominated by gravelly-textured materials, and 
map unit Me, which is dominated by materials derived fi'om metamorphic bedrock (schist or gneiss). 

In New Jersey, the proposed pipeline route from MP 4.9 to MP 11 crosses four soil series and two 
miscellaneous land types (USDA, 1962). The soil series include: 

Klel series - moderately '.~,cll drained soils with a loamy sand texture and rapid to '.'cry 
rapid permeability; 
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l)owner series - moderately ,,,,'ell drained soils with a loamy sand texture and moderate to 
moderately rapid permeability; 

Woodstown series - moderately well drained soils with a loamy sand texture and 
moderate permeability; 

Fallsington series - poorly drained soils with a sandy loam texture and moderate to 
moderately slow permeability; and 

Pocomoke series - very poorly drained soils with moderate to moderately rapid 
permeability. 

The miscellaneous land types that would be crossed by the New Jersey portion of the pipeline 
include tidal marsh and two Made-land map units: map unit Mc, which consists of  coarse material, and 
map unit Mf, which consists of fine materials. 

Soils along the pro[x)sed pipeline route were evaluated for characteristics that would affect 
construction or increase the potential for construction-related soil impacts. Table 4.2.1-3 provides a 
summar 3' of significant soils characteristics along each segment. Each soil characteristic is discussed 
separately below. 

[ ~ TABLE 4 2  t-3 

Acreage of Soil Characteristics for the Propoaeo Pipel ine Right-of-Way ~/ 

Prime Compact:on Highly Rovogetat~on 
Route Total Farmland b/ Hydrlc Soils _cJ Prone d/ Erodible _e/ Concerns .f/ 

42.1 105 21 21  2 4  166 

Pennsylvan,a 

M P 0 - M P 4 9  

NewJersey 

M P 4 9 - M P 1 1  590  O0 109 2 7  81 0.0 

P~peline Total 

_a/ 

_b/ 

£u 
_d/ 

f/ 

1011 105 13.0 4 9  106 166 

Acreage ~s based on a vanab~e-width construchOn right-of-way, but does nol include access roads or temporary extra 
workspace. Soil charactenstics do not add across rows because so~ls may occur in more than one charactenstbc 
class, or may not occur in any class hsted 

AS designated by the Natural Resources Consen~at~on Service (NRCS) and includes farmland of local or statew~de 
importance. 

AS designated by the NRCS 

Includes sods Ln somewhat poor to very poor drmnage classes w~th surface textures of sandy clay loam and finer. 

Includes sods with slopes greater than 8 percent and soils designated by NRCS as highly erod~ble land and 
potentially h~ghly eredible land. 

Inc)udes soils with slo!0es greater than 8 percent, high content ol surface stones, and dense subsomls, inCLuding 
fragipans 

Pipeline construction activities such as clearing, grading, exca;,ation, backfilling, and the 
movement of construction equipment along the right-of-way could impact soil resources in several ways. 
Clearing v,'ould remove protective cover and expose soil to the effects of wind, sun, and precipitation, 
which could increase the potential for soil erosion and the movement of sediments into sensitive areas. 
Grading and equipment traffic could compact soil, reducing porosity and percolation rates resulting in 
increased runoff potential and decreased soil productivity. Trench excavation and backfilling could lead 
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to mixing of topsoil and subsoil which could lower soil prcxluctivity. Contamination from spills or leaks 
of fuels, lubricants, and coolants from construction equipment could also impact soils. 

Prime Farmland 

About 25 percent (10.5 acres) of the soils that would be affected by the pipeline in Pennsylvania 
arc designated prime farmland. None of the soils that would be affected by the pipeline in New Jersey are 
designated prime tarmland. Most of the prime tarmland soil in Pennsylvania is within or directly adjacent 
to commercial or residential developments and none of it is actively cultivated or a',ailable for larming. 
Pipeline construction would temporarily impact this soil. Since no aboveground facilities would be 
constructed on prime farmland, no prime farmland would be permanently lost as a result of the 
construction activities. Texas Eastern would minimize temporary impacts on prime ta.rmland by 
segregating topsoil from subsuil prior to trenching and returning the segregated topsoil to the trench 
following backfilfing of the trench spoil. Other potential impacts on prime fannland would be reduced 
and controlled by minimizing erosion, replacing or repairing damaged tile drainage systems (if present), 
and preventing the introduction of invasive/nuisance plant species. 

Hvdric Soils 

llydric soils are defined as "soils that formed under conditions of saturation, tlooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the upper part" (Federal 
Register. July 13, 1994). Soils that are artificially drained or protected from fltxxling (e.g., by levees) are 
still considered hydric if the soil in its undisturbed state would meet the definition of a hydric soil. 
Hydric soils include poorly and ','cry lx)orly drained soils and some somewhat poorly drained soils. 

Ahoul 13 percent (13.0 acres) of the soils along the entire pipeline route arc hydric soils. Two 
percent (2.1 acres) of the hydric soils occur in Pennsylvania and 11 percent (10.9 acres) of these soils 
occur in New Jersey. [lydric soils can be susceptible to compaction (as discussed below). In addition. 
high groundv,.ater levels associated with hydric soils could create a buoyancy hazard for the pipeline. 
Special construction techniques such a concrete coating and other weighting rnethc~ts would be used to 
overcome buoyancy hazards during operation of the pipeline. Practices such as dr), season construction 
and/or trench dewatering would typically be used to minimize buoyancy problems during construction. 

!'-~npaction Potential 

Construction equipment traveling over wet soils could disrupt the soil structure, reduce pore 
space, increase runoff" potential, and cause rutting. The degree of compaction is dependent on moisture 
content and soil texture. Fine-textured soils with poor internal drainage that are moist or saturated during 
construction are the most susceptible to compaction and rutting. 

As noted above, hydric soils can be susceptible to compaction. Of  the total acreage of hydric 
soils along the proposed pipeline route, about 38 percent (4.9 acres) have surface layers with silt loam or 
finer textures that are somewhat poorly drained or wetter. The Othello series and areas mapped as Tidal 
Marsh account for most of these soils (4.1 acres). The other 0.7 acre consists of very poorly drained 
Pocomoke loam soils The remaining hydric soils are not susceptible to compaction but may be 
susceptible to rutting impacts if construction activities occur when the soils are wet. 

Impacts related to soil compaction would be minimal due to the limited acreage of compaction- 
prone soils. Texas Eastern would minimize compaction and rutting of some soils by using construction 
mats where wetland soils cannot support equipment. In addition, in agricultural areas Texas Eastern 
would implement the compaction mitigation measures in its SESC Plan. In residential areas Texas 
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Eastern has requested a variance from the FER("s  Plan requirement lor compaction mitigation. As 
outlined in section 1.2 of the SESC Plan, Texas Eastern has prolx~sed to not conduct compaction testing 
and mitigation in residential areas. Instead. the SES(" Plan specifies topsoil segregation or replacement in 
all residential areas. Texas Eastern suggests that subsequent freeze tha',~, cycles of the upper portion of 
the subsoil would provide sutficient natural mitigation of any compacted areas of the right-of-v, ay in 
residential areas within 2 to 3 years. 

Soil compaction in residential areas not only aftizcts the rooting depth of grasses and shrubs but 
also influences water movement through the soil. Excessive application of water to lawns attd shrubs in 
soils with substantial subsurface soil compaction could lead to water-logged conditions and increased 
incidence of disease and insect damage. Itowever, because Texas Eastern would segregate or replace 
topsoil in residential areas, and because its SESC Plan requires that they monitor the right-of-way 
following construction and rectify any landowner complaints regarding revegetation (as discussed !n 
section 8.1 of its SESC Flan), we grant this variance request to omit compaction testing and mmgatton m 

residential areas. 

Erosion 

Erosion is a continuing natural process that can be accelerated by human disturbance. Factors 
that influence the degree of erosion include soil texture, soil structure, length and percent of slope, 
vegetative cover, and rainfall or v. ind intensity. Soils most susceptible to erosion by water are typified by 
bare or sparse vegetative cover, noncohesive soil particles with low infiltration rates, and m,,xlerate to 
steep slopes. Wind erosion processes are less affected by slope angles. Clearing, grading, and equipment 
movement could accelerate the erosion process and, without adequate protection, result in discharge of 
sediment to '.~.aterbodics and wetlands. Soil loss due to erosion could also reduce soil ti:rtility and impair 

revegetation. 

Erosion potential is m~xlerate to slight for the majority of soils that would be afleeted by the 
proposed pipeline. Only about 0.4 acre of Manor soils and 2.1 acres of Glenelg soils located in 
Pennsylvania exhibit severe erosion potential. The New Jersey segment contains no highly er~xtiblc soils. 
However, this segment does contain 6.7 acres of Downer soils and 1.4 acres of Sassafras soils which are 
considered potentially highly erodible. Texas Eastern's SESC Plan specifies the use of erosion control 
devices and construction practices that v,'ould minimize erosion during construction such as silt fence, hay 
bales, and soil berms. After construction is complete, Texas Eastern would mininaize further erosion by 
re-grading and reseeding disturbed areas. Follov,'ing restoration and clean up, Texas Eastern would 
monitor the disturbed areas to maintain erosion control structures and repair any developing erosion. 

Ston'~/Rocky Soils and Shallow-to-Bedrock Soils 

Grading, trenching, and backfilling may bring stones to the surtace that could interfere with or 
damage agricultural equipment, and hamper revegetation eftorts by reducing soil moisture holding 
capacity. Additionally, ripping and blasting of shallov,' bedrock during construction could incorporate 

bedrock fragments into the topsoil. 

Stony and rocky soils present in the Pennsylvania segment include the G'lcnelg channery silt loam 
(GeB2, GeC2) and Manor loam and channery loam (MhE) map units. These soils account for 5.1 acres 
along the proposed pipeline right-of-way. In addition to having stony/rocky surface layers, the Manor 
soils in Pennsylvania also contain shallow bedrock. These soils account for less than I percent of the 
total route (about 0.5 acre) but could require blasting to excavate the trench. Stony/rocky soils and 
shallow bedrock or fragipan are not present along the New Jersey segment of the pipeline route. Impacts 
on soils due to excess rock in surface horizons would be minimal due to the limited acreage of these soils. 
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In addition, Texas Eastern would remove excess rock from the upper 12 inches of the soil in all rotated 
and permanent cropland, hayfields, pastures, residential areas, and other areas at the landowner's request. 
Rock would bc removed until the size. density and distribution of nv,:k in surface soils arc similar on and 
off the right-of-,,~ ay. 

Revel_el ation Potential 

Successful restoration and revegetation are important to maintain soil pr~xiuctivity and to protect 
the underlying soil from potential damage such as erosion. About 16 percent (16.6 acres) of the soils that 
v, ould be affected by pipeline construction activities exhibit poor revegetation potential (table 4.2.1-3). 
All of these soils are in Pennsylvania. Soils with poor rcvegetation potential include those that have stony 
or nx:k) surface layers, dense subsoils (e.g.. fragipans) that could restrict rt×~t penetration, and soils v,'itil 
slopes greater than 8 percent that are potentially erosive and would require additional stabilization, such 
as mulch, to prmnotc germination and seedling establishment. In accordance with its SESC Plan, Texas 
Eastern would mitigate the cflccts of poor revegctation potential by applying lcrtilizcr, pH modifiers, and 
using mulch (,,~hcre appropriate) in areas with poor rcvegetation potential in order tc~ create a favorable 
environment for the re-establishment of vegetation. Texas Eastenl would further enhance revegetation 
potential by using seed mixes approved by hvcal soil conservation authorities to reseed the right-of-x~,ay 
following construction. 

The discussion of revegetation success in section 8.3.1 of Texas Eastern's SESC Plan (see 
Appendix 1)) does not appear to be consistent with section VII.A.2 of our Plan. l-)etcrmining if 
revcgetation measures have been successful should be consistent with the guidelines in our Plan. 

Soil Contamination 

C'ontamination from spills or leaks of fuels, lubricants, and coolant li'om construction equipment 
could adversely aftect soils. The effects of contamination would typically be minor because of the Io'.,, 
frequency and volumes of spills and leaks. Texas Eastern has developed an SPCC Plan that specifies 
cleanup procedures in the event of soil contamination from spills or leaks of fuel, lubricants, coolants, or 
solvents. This SP('C Plan. which is included in Texas Eastem's SESC Plan (see Appendix 1)). ',~ould 
minimize the potential to contaminate soils. 

Texas Eastern conducted a database search of all areas within 0.25 mile of the proposed pipeline 
route to determine the location of federal and state hazardous waste sites as identified in various 
government databases. Twenty-seven hazardous, potentially hazardous, and solid waste sites are I(x:ated 
within 0.25 mile of the proposed pipeline route. Of these 27 sites, the proposed pipeline route would 
cross two ha7.ardous waste sites and would run parallel to a leaking underground storage tank (LUST), a 
solid waste facility, and an abandoned, uncontrolled, or inactive hazardous waste site. Further details 
about the database search results are provided in sections 4.3.1 and 4.8.4. Construction of the pipeline in 
the vicinity of these sites could disturb contaminated soils. Although Texas Eastern has included a 
Contaminated Contingency Plan in its St"CC t'lan, it does not adequately address potential impacts and 
mitigative measures associated with encountering contaminated soils during construction. To be prepared 
in the event of encountering contaminated soils and groundwater in the construction right-of-way, we 
recommend that: 

Texas Eastern prepare a Plan for the Discovery and Management of Contaminated 
Soils and Groundwater. This Plan should comply with applicable state and federal 
regulations and should provide for management of contaminants at known sites and 
include procedures for the identification and management of unknown 
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contaminants in other locations The Plan should be filed with the Secretary for 
review and approval by the Director of OEP prior to construction. 

4.2.2 Sediments 

Construction of the LNG terminal would require dredging about 800.000 cubic yards of sediment 
to create the berth area for the ship unloading facility. To characterize the sediments that would be 
dredged. Crown Landing collected a series of six vibracores from within or near the proposed dredging 
footprint (see figure 4.2.2-1). Each core was advanced to about 30 feet below the sediment water 
intert~.ce. Samples were collected from three stratums within each core (one from 18 inches below the 
surlace; one at about 12 feet below the surface; and one at about 30 feet below the surlace), resulting in a 
total of 18 sediment samples from the six cores. None of the cores were composited for analytical 
purposes. Each of the 18 samples represents a discreet stratum from an individual core. 

Physical Analyses 

Crown Landing did not conduct an analysis of the physical properties of the sediment samples. 
However, sediment samples were collected and analyzed by the COE from the Marcus Hook reach of the 
river as part of the Delaware River Comprehensive Navigation Study (Black and Veatch Waste Science, 
1996). Vibracores collected from the berth area of the BP Oil facilities across the river from the LNG 
terminal site consisted primarily of organic silts overlying layers of well-graded sands. These sediments 
extended from about 41 feet to 49 feet below MLLW. This is deeper than the proposed depth of dredging 
for the proposed LNG ship berth, but the upper, silty sediment observed in the berth area cores probably 
represents recently deposited material and is likely representative of the sediment that would be dredged 
for the proposed berth area. Crown Landing has indicated that it will conduct analyses of the physical 
properties of samples collected from the proposed berth area as part of its geotechnical study of the berth. 
The geotechnical stud)' is expected to be conducted in the Spring of 2005, and the results of the physical 
analyses will be discussed in the final EIS. 

Chemical Analy~s 

Chemical analyses of the proposed dredged sediments included the EPA list of 126 priority 
pollutants and an additional 40 non-priority organic compounds. Of  the 166 constituents that were 
analyzed, only the following eight metals were detected in the sediment samples: arsenic, cadmium, 
chromium, copper, lead, mercury, nickel, and zinc. Average metal concentrations for the surface, middle, 
and bottom of each sediment core in comparison to NOAA sediment screening criteria are presented in 

table 4.2.2-1. 

The highest concentrations of all metals were detected in the surface sample of (?ore 104. This 
sample ,.,.'as also the only sample in which cadmium was detected. Arsenic ,,,,'as detected in all but one 
sample and ranged from 3.1 to 31 mg/kg. Mercury was detected in only 2 core samples (both from the 
surface layer) at concentrations less than 0.20 mg/kg. The five remaining metals were detected in all 
samples. Chromium concentrations ranged from 20.2 to 46.5 mg/kg; copper concentrations ranged from 
5.7 to 36.2 mg/kg; lead concentrations ranged from 6.8 to 78.2 mg/kg; nickel concentrations ranged from 
13.2 to 26.9 mg/kg" and zinc concentrations ranged from 39.2 to 279 mg/kg  Similar concentrations for 
all of these metals have been reported at several sites along the Marcus }hx3k of the Delaware River 
(Black and Veatch Waste Science, 1996). 
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TABLE 4 2.2-1 

Comparison of Average Metal Concentrations in the Sediment Samples and NOAA Sediment Screening Criteria 

NOAA Sediment 
Dredged Sediment Sam~es Screening Criteria 

Metals (concentrahons Jn mg/kg) 
Surface (18 

inches) Middle (12 feet) Deep (30 feet) TEL a/ PEL 

Arson,; 11 4 5.3 6 4 5 9  17 0 

Cadmium 1 1 _c.t ND d_! ND 0.596 353  

Chromium 35.1 31.6 35.7 373  900  

Copper 181 8 7 8 7  35.7 197 0 

Lead 33 1 10 9 9 5 350  91 3 

Mercury 0 17 _e/ ND NO 0 174 0.486 

Nickel 16 3 17.8 20.3 18 0 35.9 

Zinc 116 6 532  54.6 123 1 315.0 

_a/ 

cl 

_d/ 
e~ 

TEL = ThreshOld Effects Level 

PEL = Probable Effects Level 

Value represents a single analytical ~esult from Core 104. the remmmng surface samples contained non-detectable 
levels of cadmium 

ND - not detected. 

Value repres~.,nts the mean of two analyses from CoreS 104 and 105; the remaining surface samples contained non- 
detectable levels of mercury 

Table 4.2.2-1 provides a comparison of average sediment concentrations with ecologically risk- 
based screening criteria to assess the potential hazards posed to the aquatic environment by the dredged 
sediment. Freshwater sediment values presented in the NOAA Screening Quick Ret~rence "Fables 
(Buchman. 1999) were used in assessing the sediment core results. The following NOAA screening 
criteria for freshwater sediments were used for comparisons: 

Threshold Effects Level (TF.I.) represents a conservative screening value at which the 
sediments are not expected to pose a threat; and 

Probable Effects Level (F'EL) represents a concentration screening value above which 
adverse biological effects are frequently expected. 

The concentrations of most metals in all samples were belt)v, the TEl. values, indicating that the 
sediments would not be expected to pose a threat to the aquatic environment. Onl> the concentrations of 
arsenic, cadmium, and nickel exceeded tile TEL screening criteria. The average concentration of arsenic 
in the surface and bottom core increments varied from h I to 1.9 times the TEL value but ',~,as still below 
the PEL criterion. Similar concentrations of arsenic ',,,'ere reported from vibracore samples collected in 
the Marcus Ilook segment of the Delaware River by the COE (Black and Veatch Waste Science, 1996). 
Arsenic is widespread in the geologic Formations and soils of the Delaware River basin and the 
concentrations in the sediment cores are similar to those reported as background tbr soils in urban areas of 
the Atlantic Coastal Plain Province (Sanders. 2003). Cadmium ',,,'as only detected in a single sample from 
tile surface of Core 104. The concentration of cadmium in the sample from Core 104 was about twice the 
TEL but '.','ell below the I'EL value. Similar cadmium concentrations were reported for other parts of the 
Marcus Hook segment (Black and Veatch Waste Science, 1996). Elevated nickel concentrations were 
limited to the bottom segment of the core samples. The average nickel concentration of 20.3 mg/kg is 
only slightly higher than the TEl. value of 18 mg/kg but well below the PEL criterion. Similar nickel 
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concentrations were reported in other parts of the Marcus Hook segment of the Delaware River (Black 
and Veatch Waste Science. 1996). 

Cro'.~.n Landing has indicated that it will conduct additional sampling and anal3,sis of sediment 
from the proposed ship berth area when it receives approval of its sampling and analysis plan (SAP) from 
the NJDEI' and I)NREC. Crown Landing will file the approved SAP with the FER('. The SAP and the 
results of the updated chemical analyses will be analyzed in the final E1S. 

To minimize the resuspension of sediment during dredging. Crown I,anding x~ould primarily use 
hydraulic cutterhead dredging to excavate the berth area. Studies by the COE indicate that cutterhead 
dredging generally results in lower sediment resuspension than other forms of dredging (e.g., clamshell or 
hopper barge) (COE. 1986; COE, 1988a). l)redgcd material would be transported by pipeline directly to 
an existing, permitted upland confined disposal facility. The disposal facility is located about 4 miles 
fi-om the berth area (see section 2.4.1.3 for further discussion of dredging and dredge disposal activities). 

Dredging operations to excavate the ship berth would suspend sediments and affect v.ater quality. 
In general, dredging-related water quality impacts would include both the physical cflects of suspended 
sediment and alterations of water chemistry due to the release of various chemical constituents associated 
with the sediment (see section 4.3.2 lot further discussion of water quality impacts). 
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4.3 W A T E R  RESOURCES 

4~.1 Groundwater 

Regional Groundwater Quality and Quantity 

The proposed LNG terminal site and pipeline route in New Jersey are located within the Northern 
Atlantic Coastal Plain aquifer system, which underlies an arca of approximately 50,000 square miles and 
extends from North Carolina north to Raritan Bay, New Jersey (USGS. 1997). The western limit of the 
aquifer system is the Fall Line between the Atlantic Coastal Plain and Pcidmont Physiographic Provinces; 
the eastern limit is eflectively the Atlantic Ocean. 

The Northern Atlantic Coastal Plain aquifer system consists of six regional aquifers. The 
boundaries of these aquifers are irregular and none extend over the entire area. The majority of 
groundwater withdrawn in the project area is from the Potomac-Raritan-Magothy aquifer, which is part of 
the Not-them Atlantic Coastal Plain aquifer system. The Potomac-Raritan-Magothy aquifer is composed 
of alternating layers of clay, silt. sand. and gravel of Cretaceous age. Regionally. this aquit?r extends to a 
depth of between 50 and 1.8(X) feet, and typically yields 5(X) to 1.000 gallons per minute (gpm) but can 
exceed 2.000 gpm (USGS. 2003). Most of the wells completed in this aquifer arc 90 to 105 leer deep. 
Water from the Potomac-Raritan-Magothy aquifer is generally low in dissolved solids, although iron and 
manganese present localized problems due to the low pH of the groundwater. In southern New Jersey, 
the Potomac-Raritan-Magothy aquifer contains salt',' groundwater with chloride concentrations ranging 
from less than 250 milligrams per liter (mg/L) to as high as 27,0(X) mg/L. Chloride concentrations in the 
groundwater increase with depth as well as toward the ocean. 

In Pennsylvania, the pipeline route crosses crystalline rock and sand and gravel aquifers. 
Crystalline rock aquifers have very small fractures so storage capacity and yield are relalively low. The 
water is generally soft and yields are commonly 5 to 25 gpm (Water Resources Education Network 
(WREN). 2(X)3). The sand and gravel aquifers contain large quantities of water, which can be easily 
withdrawn and commonly yield I,(XX) gpm. The natural quality of this groundwater is good to excellent 
(WREN, 2(X)3). 

Sole Source Aquifers 

The proposed LNG terminal site and the pipeline route in New Jersey are located within the New 
Jersey Coastal Plain Sole Source Aquiter and the proposed pipeline route in Pennsylvania is located 
within the stream flow source zone for the New Jersey Coastal Plain Sole Source Aquiter (EPA. 2003). 
EPA-designated sole source aquifers are those that contribute more than 50 percent of the drinking water 
to a specific area and for which there are no reasonably available alternative sources of water should the 
aquifer bccome contaminated. The proposed projects are not on or do not cross any state-designated sole- 
source aquifers. 

Public and Private Water Supply Wells 

Crown l.anding consulted with the Gloucester County Department of Health to identify the 
locations of water wells proximate to the LNG terminal site. Based on this consultation, the nearest water 
supply well is located approximately 1,6(X) feet to the northeast at the Logan Generating Station. The 
LNG terminal site is not located within an)' designated wellhead protection zones (New Jersey 
Geographic Information Network, 2(X)4). 
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Well location information from Environmental Data Resources. the Delaware River Basin 
Commission (DRBC), and Gloucester County identified eight water supply wells within 150 feet of the 
proposed construction right-of-way for the Logan Lateral (see table 4.3.1-1). Civil surveys of the 
proposed right-of-way indicate that the two wells identified at MP 9.3 in table 4.3.1-1 likely represent the 
same well, which is owned by Solutia Inc. and Fcrro Corp. No public water supply wells were identified 
within 0.25 mile of the proposed pipeline route in New Jersey or within 3 miles of the pipeline route in 
Pennsylvania. 

TABLE 4 3.1-1 

Water Supply Wells Located Within 150 Feet of the Logan Lateral Route 
Approximate Distance From 

Milepost Location Supply Type Construction Right-of-Way (feet) 

3 2 Delaware, PA Domest~: Use 150 

3 8 Delaware, PA Groundwater Well 150 

3 9 Delaware, PA Groundwater Well 150 
Located within the construction right- 

9 3 Gloucester, NJ Unknown of-way 

Located within the construction right- 
9 3 Gloucester, NJ Industrial of-way 

9 9 Gloucester, NJ Industrial 150 

10 3 Gloucester. NJ Industrial 150 

l0 3 Gloucester. NJ Industrial 150 

The proposed Logan Lateral would cross one designated wellhead protection zone in Gloucester 
County, from approximate MP 6.0 to MP 7.3. 

G r o u n d w a t e r  Conditions at the LNG Terminal  Site 

A detailed description of the geologic units present at the LNG terminal site is provided in section 
4.1.1. In general, the water table occurs at a depth of 2 to 6 feet below the surface of the site within the 
unconsolidated Pleistocene sand and silt deposits of the Cape May Formation. This formation is 
underlain by an approximately 85- to 95-foot-thick clayey silt confining unit that limits groundwater 
movement from the Cape May Formation to the underlying Potomac-Raritan-Magothy aquifer. 

Crown Landing installed eight monitoring wells to obtain site-specific groundwater data at the 
LNG terminal site. The monitoring wells were installed in the surficial aquifer of the Cape May 
Formation to a depth of approximately 20 feet below ground surface. Based on the results of groundwater 
elevation monitoring in these wells, the surficial aquifer flows towards the Delaware River in the not'them 
and '*vestem portions of the site and towards Oldmans Creek in the eastern and southern portions of the 
site. 

The monitoring wells on the site were sampled in accordance with NJDEP requirements. 
Groundwater samples from the wells were analyzed for petroleum products, VOCs, SVOCS, priority 
pollutant metals, priority pollutant pesticides, PCBs, cyanide, and phenols. All of these compounds 
except arsenic were either not detected in the groundwater samples or detected at concentrations below 
groundwater quality standards. Arsenic was detected at concentrations ranging from 13.9 to 114 
micrograms per liter in five of the eight ,,,*'ells, exceeding the New Jersey Class IIA Groundwater Quality 
Standard of 8 micrograms per liter. 
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As discussed in section 4.2.1, the cause of the elevated arsenic level at the site is unknown but 
could be the result of a spill from an abandoned onsite storage vessel, historic use of arsenic-containing 
pesticides in the project area, or high native arsenic levels associated with the dredged materials that were 
historically removed from the Delaware River. Crown Landing will enter into a Memorandum of 
Agreement (MOA) with NJDEP to perform further site investigations and remediation, if needed. The 
MOA will allow NJDEP to review, comment, and approve of all documentation submitted in support of 
site investigation, remediation, and contaminated media management. The MOA process should result in 
NJDEI' issuance of a No Further Action letter, possible establishment of a classification exemption area 
for impacted groundwater, and possible issuance of a deed restriction for impacted soils. The MOA 
process would benefit the environment by ensuring that any remediation is conducted according to 
NJDEP regulations and by reducing the potential for Imman exposure to existing contamination at the 
site. 

I,NG Terminal Groundwater Requirements 

Because the LNG terminal site is not located near an existing municipal water supply system, at 
least one water supply '.,.'ell would be installed at the site to provide freshwater for short-duration 
construction-related uses and long-term faciliLv operations. The number of '.,.'ells to be installed would 
depend on the ,,*.'ell yield. Preliminary intormation indicates that more than one well. but probably not 
more than tv,'o wells, would be needed to meet the construction and operation needs of the facility. The 
x~ell or ,,,,ells would likely be completed in the Potomac-Raritan-Magothy aquifer in accordance with a 
NJI)EP Bureau of Safe Drinking ~,ater well construction permit. The well or wells would provide a one- 
time demand of 250.(X)O galhms of freshwater to rinse each I.NG tank after completion of hydrostatic 
testing and an estimated 5(10 to 1.500 gallons per day for normal facility operations such as firewater 
makeup, la~n sprinkling, and sanitary purposes. Potable water would bc delivered to the LNG facility. 

Groundwater Resources Impacts and Mitigation 

LN(i Terminal 

Construction and operation of the proposed LNG terminal and pipeline facilities would not 
significantly affect groundwater quality or quantity in the prqiect area. Most ground'.~.ater impacts would 
be avoided or minimized by use of standard construction techniques as set forth in our Plan and 
Procedures. and by implementing project-specific SESC and SPCC Plans. 

Dredging of the berth area for the ship unloading facility could affect groundwater recharge 
through introduction of salt- or brackish water into the Potomac-Raritan-Magothy aquifer. The COE 
evaluated the effects of dredging on saltwater intrusion into the Potomac-Raritan-Magothy aquifer as part 
of the Delav,'arc River Main Channel Deepening Project Final Supplemental Environmental Impact 
Statement (COE, 1997). The COE concluded that dredging the Dela'.~.are River navigation channel to 45 
feet deep '.~.ould have a negligible effect on the recharge characteristics of the aquifer, and not pose undue 
risk to water quality of the aquifer. Because the Crown l+anding I.NG Project would require significantly 
less dredging (0.8 million cubic yards) than the Delaware River Main Channel l)eepening Project (33 
millkm cubic yards), dredging associated with construction of tile LNG terminal is also anticipated to 
have negligible effects on the recharge characteristics and groundwater quality of the Potomac-Raritan- 
Magothy aquifer. 

Other construction activities at tile LNG terminal, including grading, excavation, and construction 
of f¢×Jtings and foundations could potentially cause minor fluctuations in the Cape May Formation 
surficial aquifer and/or increase turbidity within this aquifer. These impacts would be temporary and 
localized and would not extend off of tile LNG terminal site. Due to the presence of the thick confining 
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unit belo,,~ the Cape May Formation, these relatively shallow impacts would not be expected to affect the 
underl',ing l 'otomac-Raritan-Magothy aquifer. Deep pile foundations would be used to support the 
proposed I,NG tanks, pier, and possibly some process equipment. These piles would extend from the 
ground surface, through the 85- to 95-foot-thick clayey silt confining unit, and into the underlying 
Potomac-Raritan-Magothy aquiIer. These piles would be driven, thus fortning a tight seal between the 
piles and surrounding soil. and likely decreasing the vertical permeability of soils adjacent to the piles. 
Therefore, the use of deep driven piles should not increase the potential for shallow, arsenic-impacted 
groundwater in the Cape May Formation to migrate vertically down to the Potomac-P, aritan-Magothy 
aquifer. 

Potential impacts on groundwater associated with the use of oils, lubricants, and other hazardous 
substances during construction and operation of the LNG terminal v, ould be minimized by Crown 
Landing's compliance with federal regulations related to fuel transport, handling, and spill response 
prcx:edures and its implementation of a project-specific SP('(" l'lan. 

P i~l inc  Facilities 

As shown in table 4.8.4-1, Texas Eastern reviewed state and tederal environmental regulator) 
databases and identified several known and potential sources of contaminatiun within approximately 0.25 
mile of the proposed pipeline route. The pipeline route crosses t',,,o of these sites and is adjacent to three 
other sites. The pipeline route also crosses property associated with the PECO Chester Generating Station 
located in Chester. Pennsylvania adjacent to the l)elaware River. This site is not included in table 4.8.4- 
h hov, c~er, according to the PADEP, this site was contaminated as a result of its historical use as a coal- 
fired power plant and has undergone remediation. Based on the presence of these known contaminated 
sites in the vicinity of the proposed pipeline route, contaminated soils and groundwater could be 
encountered during construction of the pipeline. As detailed in section 4.2.1. we have recommended that 
Texas Eastern develop a site-specific Plan tbr the l)iscovery and Management of Contaminated Soils and 
Ground,,~ater. Implementation of this Plan would protect the safety of workers and ensure that an)' 
contaminated media encountered during construction is properly managed in accordance with applicable 
regulations. 

1,imited blasting may be necessary for construction of the Logan Lateral (see section 4.1.2). 
Hov, ever, blasting is not anticipated within 1 mile of any of the wells listed on table 4.3.1-1. If blasting is 
required v. ithin 150 teet of any wells, pre- and post-construction monitoring of well yield and water 
quality would be conducted with the well owner's permission. If it is determined that any private water 
supply is damaged as a result of  the project, Texas Eastern would provide a temporary source of water 
until the damaged well is restored to its fi~rmer capacity. Similarly, for wells located within 150 feet of 
the construction right-of-way but not within any blasting areas, Texas Eastern would also provide pre- 
and post-construction monitoring of well yield and water quality at the landowner's request. 

Other pipeline construction activities could result in minor, temporary impacts to shallow 
groundwater resources in proximity to the proposed pipelines. These impacts could include increased 
turbidity, groundwater level fluctuations, short-term disruption of recharge, localized flow along the 
pipeline trench, contamination from a spill or leak of hazardous substances, and decreased water yield. 
Most potential impacts would be avoided or minimized by the use of standard construction methods and 
measures set forth in our Plan and Procedures, and appropriate hazardous materials management and spill 
response procedures contained in Texas Eastern's SPCC Plan. Therefore, construction and operation of 
the proposed pipeline would not have a significant impact on overall groundwater quality in the area. 
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4.3.2 Surface Water 

Watershed Descriptions 

The Crown Landing LNG and Logan Lateral Projects would be located within the Delaware 
River Basin. The mainstem of the Delaware River extends approximately 330 miles from the confluence 
of its east and west branches near Hancock. New York to the Atlantic Ocean near Cape May, New Jersey. 
The Delaware River Basin is 13539 square miles in size and drains portions of Delaware. New Jersey. 
New York, and Pennsylvania (DRBC, 2004). The tidal influence along the Delaware River extends to 
Trenton, New Jersey at approximate RM 133 (USGS, 2002c). The tidal range within the project area is 
between 5.53 and 5.86 feet. with salinity levels ranging between 0.0 and 0.5 parts per thousand, which 
indicates a predominantly freshwater system. The average annual flow of the river upstream of Trenton is 
a/x)ut 11,700 cubic feet per second (USGS, 1999b). 

Based on information provided by the PADEP and the NJDEP, the LNG terminal and pipeline 
lacilities would not be located within a surface water protection area (Newbold, 2003; NJDEP, 2003a). In 
addition, no surface water intakes are currently located along the Delaware River in the vicinity of the 
LNG terminal site or the proposed pipeline crossing. 

Waterbody Classifications 

I,NG Terminal 

The proposed LNG terminal would be constructed adjacent to and within the Delaware River and 
near Oldmans Creek. The I)RI3C classifies and regulates uses of water within the Delaware River. The 
DRBC establishes the water quality standards for the Delaware River in cooperation with the States of 
Delaware, Pennsylvania, New Jersey, and New York. The LNG terminal site is located in Zone 5 at 
approximate RM 78.4. The designated uses in Zone 5 include: 

• industrial water supplies after reasonable treatment; 

• maintenance of resident fish and other aquatic life; 

• propagation of resident fish from RM 48.2 to 70.0; 

• passage of anadromous fish; 

• wildlife; 

• recreation; and 

• navigation. 

The State of Delaware also regulates water use for the portion of the Delaware River that lies 
within the Delaware state boundaries. The DNREC designates the following uses between RMs 48.2 and 
78.8: 

• industrial water supply; 

• primary contact recreation; 
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sccondar)' contact recreation; and 

fish, aquatic life, and wildlife. 

The water quality classification for Oldmans Creek is FW2-NT/SEI. 
FW2 waters include: 

The designated uses in 

~naintenance, migration, and propagation of the natural and established biota: 

industrial and agricultural water supply; 

public ix)table water supply after conventional filtration treatment (a series of pr~x:esses 
including filtration, flocculation, coagulation, and sedimentation, resulting in substantial 
particulate removal but no consistent removal of chemical constituents) and disinfection; 
and 

• an}' other reasonable use. 

The NT designation for Oldmans Creek indicates non-trout waters. These waters ~rc generally 
not suitable for trout because of their physical, chemical, or biological characteristics, but are suitable for 
a variety of other fish species. 

The designated uses in SE1 waters include: 

• shellfish harvesting in accordance with NJAC 7: 12; 

• maintenance, migration, and propagation of the natural and established biota; 

• primary and secondary contact recreation: and 

• any other reasonable uses. 

Pipeline Facilities 

Construction of the Logan Lateral Project would require crossing eight perennial waterbodies, 
including the Delaware River, and four intermittent streams. Waterbodies crossed by the proposed 
pipeline are listed in table 4.3.2-1. Descriptions of the fishery resources in these waterbodies are provided 
in section 4.6.2. 
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TABLE 4 3 2-1 

Waterbodle= Crossed by tile Logan Lateral Project 

State/ Waterbody Name Flow Regime Crossing State Water Quality Fishery Proposed 
Milepost _a/ W~lth Classff~atzon b/ Classification Crossing Method 

(feet) £/ 

Pennsy lvan ia  

1.5 Chester Creek P 104 TSF Warmwater HDD 

1.7 Baldwin Run P 20 WWF Warmwater Open-cut 

1.8 Unnamed Tributary I 2 TSF. MF Warmwater Open-cut 
of Chester Creek 

3 2  Unnamed Dftch I 10 Not Classffled Warmwater Open-cut 

Pennsylvania and New Jersey 

4 9 Delaware R~ver P 4,576 WWF. MF (PA) Warmwater HDD 

Zone 4 (DRBC) 

F-W2-NT/SE2 (N J) 

New Jersey 

7 3  Raccoon Creek P 606 

8.0 Unnamed Ditch I 15 

8 3  Unnamed Ditch I 10 

9 2 Birch Creek P 50 

10.3 Tributary of OIdmans P 30 
Crook 

103 Tributary of O~dmans P 20 
Creek 

109  Tributary of Oldmans P 40 
Creek 

_a/ P =Perennial. I=lntermittent 

b/ PennsyIvama 

TSF - Trout StOcking Fishery 

WWF .- Warmwater Fishery 

MF - Marine Fishery 

D£1aware River Basin Commission 

Zone 4-  Designated uses include: 

industrial water supplies after reasonable treatment; 

maintenance of resident fish and other aquatic hfe; 

passage of anadromous fish: 

wildlife: 

recreation below RM 81.8. and 

navigat~n. 

New Jersey 

c/ 

FW2-NT/SE2 Warmwater HDD 

Not Classified Warmwater Open-cut 

Not Classified Warmwater Open-cut 

F3N2-NT/SE2 Warmwater HDD 

FW2-NT/SE2 Warmwater Open-cut 

FW2-NT/SE2 Warmwater Open-cut 

FW2-NT/SE2 Warmwate," Open-cut 

FW2 - General sur face water classif icat~.n appl ied to freshwaters that are not des ignated as FVql or P ine land Waters  

NT - Non-t rout  waters 

SE - Sal ine Estuar ies 

HDD - hor izontal  direct ional drill 

Sensitive Waterbodies 

None of the waterb~u, ties identified in table 4.3.2-i are designated as a National Wild and Scenic 
F,i,.er in the vicinity of the LNG terminal site or pipeline facilities (NationaI Park Service, 2004). The 
Delav,'are River is listed oil the EPA's National Estuary Program. The National Estuary Program ',','as 
established in 1987 to improve the quality of estuaries of national importance. Section 32() of the Clean 
Water Act directs the EPA to develop plans for attaining or maintainin~ water qualit) in these estuaries. 
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None of the other waterbodics crossed by the Logan l,ateral Project are characterized as sensitive by any 
state or federal agency (Newhold. 2003; Springer. 2003). 

Contantinated Sediments 

Based on review of Integrated Monitoring and Assessment Reports prepared by the PADEP and 
NJDEP, none of the waterbodies in the project area, except the Delaware River, are suspected of 
containing contaminated sediments (PADEP, 2(l(g; NJDEP, 2004a). Crown Landing collected and 
analyzed sediment samples from the proposed dredge area v,'ithin the Delaware River. The sediments 
were found to have detectable levels of eight metals (arsenic, cadmium, chromium, copper, lead, mercury, 
nickel, and zinc). A detailed discussion of the sediment sampling and analysis program is provided in 
section 4.2.2. 

Surface Water Resources Impacts and Mitigation 

LNG Terminal Construction Impacts 

Construction of the Crown Landing LN(I Project could adversely alfect surlace water quality in 
the Dela~,arc River during dredging operations, construction of the ship unloading facility, and the 
appropriation and discharge of hydrostatic test water. In addition, surface water runoff during clearing. 
grading, aod the placement of fill material at the LNG terminal site could impact v, ater quality in the 
Delaware River and the wetlands located adjacent to the LNG terminal site. Bccause Crown Landing 
v, ould maintain a bufler zone of v, etlands between Oldmans Creek and the LNG storage and process 
facilities, construction and operation of the LNG terminal is not anticipated to ha',e any effects on the 
creek. 

The primary impact on water quality associated with dredging would be the resuspension e l  
sediment into the water column. The suspended sediment could: reduce light penetration and lower the 
rate of photosynthesis and aquatic productivity in the area; introduce organic material and/or nutrients 
which could lead to an increase in biological oxygen demand and reduce dissoh'ed ox',gen; and release 
chemical constituents, such as metals, contained m the sediment. In addition, an accidental release of fucl 
or other hazardous materials during construction could degrade water quality. 

(.'ro'~n Landing is proposing to primarily use hydraulic dredging to remove approximately 
801),000 cubic yards of sediment fl'om the Delaware River. The hydraulic dredge operates by displacing 
bottom sediments with a cutterhead and then capturing the sediment slurry using pumps that transport the 
slurry via a pipe to an existing confined disposal facility. In addition to the hydraulic dredge. Crown 
Landing indicated that it may be necessary to mechanically dredge in select areas if boulders or other 
obstructions are encountered during dredging operations that would preclude the use of the hydraulic 
dredge. The mechanical dredge would differ from the hydraulic dredge in the method of sediment 
removal and transportation to the disposal site. The mechanical dredge would operate using a crane to 
lower a clamshell bucket to the river bottom to excavate a load of sediment. After picking up a load of 
sediment, the clamshell bucket would be raised through the water column and emptied into a scow for 
transportation to the disposal site. 

As part of the environmental analysis for the Delaware River Main Channel Deepening Project. 
the COE conducted computer modeling of dredging-induced sediment impacts on water quality in the 
Marcus Hook segment of the river, which is located adjacent to the LNG terminal. The purpose of this 
modeling was to determine whether potential sediment contaminants that may be released during 
dredging operations could exceed Delaware River water quality criteria. The I)I~,EDGE model (Hayes 
and Jc, 20tX)) was used to estimate the suspended sediment concentrations, the size and extent of the 

4-31 



Unofficial FERC-Generated PDF of 20050222-0062 Issued by FERC OSEC 02/18/2005 in Docket#: CP04-411-000 

suspended sediment plume, and the particulate and dissolved contaminant concentrations in the water 
column from hydraulic and mechanical dredging operations within a 2(X)-foot mixing zone (Versar, 

2001). 

Bulk sediment data collected from the Marcus Hook channel and Marcus Hook ship berths were 
used by the COE to model impacts from hydraulic dredging and mechanical dredging, respectively. 
Table 4.3.2-2 provides a comparison of the metal concentrations in the sediments located at the proposed 
I,NG terminal site, Marcus Hook channel, and Sun Marcus Hook berth. 

TABLE 4.32-2 

A Summary of Metal Concentrat ions in Sediments from the Proposed LNG Terminal  Site and the 
Marcus Hook Channel  and Berth 

Proposed LNG Terminal Site Marcus Hook Channel _a/ Sun Marcus Hook Berth _a/ 

Metal (mg/kg) Mean .I.12/ Max,mum Mean ( , ; /  Maximum Mean _d/ Maximum 

Arsenic 7 84 31 0 7 25 18.4 3 78 6.4 

Cadmium 0.06 e/ 1 1 1.15 4.0 0.17 0 39 

Ctl rorniom 34 12 465 2854 63.7 22.25 378  
Copper 11 81 36 2 13.54 38 4 15.73 24.70 

Lead 17.87 782  22 41 78.9 10.2 22 8 

MercuP/ 0 019 .f/ 0.183 0 180 0484  0 1 3  0 16 

Nncke.I 1813 26 9 1927 31 6 14 43 21.8 

Zinc 74.78 279 74.84 240 46 68 98.6 

a/ 

b/ 

_d./ 

l/ 

Data obta,ned from a report tufted Near-F~etd Water Quality Modeling of Dredging Operations in the Delaware River 
(Versar, 2001 ) 

Number of samples = 18 

Number of samples = 23 

Number of samples = 4 

Mean us based on only a snngle detectable eoncectratnon 

Mean is based on only two detectable concentrations 

Hydraulic Dredging 

The model results indicated that the concentration of suspended sediments resu)ting from 
hydraulic dredging (based on total suspended solids (TSS)) would be highest close to the channel bottom 
and would decrease rapidly downstream and higher in the water column (i.e., further from the channel 
bottom). Mcxteled total suspended sediment levels more than 0.5 meter (I.6 feet) above the river bottom 
were predicted to be no higher than background levels. Actual field results from a monitored dredging 
project in the same area were consistent with the total suspended sediments predicted by the DREDGE 
model, ahhough measured and predicted sediment concentrations varied (Farrar et al., 2001 as cited in 
Versar, 2(X)I). Elevated total suspended sediment levels measured near the river bottom extended 
downstream from the dredge site for a distance of up to 300 feet. Field measurements of suspended solids 
at the water surface and middle of the water column downstream of the dredging operation were not 
measurably different than background levels (Farrar et al., 20()1 as cited in Versar, 2001 ). 

Crown Landing used the DREDGE model to predict total suspended sediment concentrations that 
could be expected from dredging the ship berth. Based on a conser',auve 1SS background concentrat on 
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of 5 tng/L." the modeling results indicate that TSS concentrations would be less than background 
concentrations at points within the water column located 2 meters or more above the river bottom. "/'he 
model predicted that background TSS concentrations ~,ould be exceeded at a point 1 meter above the 
river bottom beginning approximately 82(1 feet downstream of the dredge for a distance (51" approximate b 
1,150 feet. 

As described previously and shown in table 4.3.2-2, the concentrations of metals in the proposed 
dredged sediments at the LNG terminal site are similar to those in the sediments modeled by the COE in 
the Marcus Hook Range of the river. Based on these similarities, it is possible to estimate tile potential 
for water quality impacts ass(x:iated with alterations of v, ater chemistry due to tile release (5t" various 
chemical constituents from the sediments at the LNG terminal site. 

Tile ( 'OE estimated dissolved concentrations of various metal constituents in the v.atcr column 
near the cutterhead of the hydraulic dredge using the equilibrium partitioning method in the DRED(;E 
model. Based on the maximum metal concentrations for the Marcus Hook segment listed in table 4.3.2-2. 
only mercury and chromium concentrations were predicted to exceed the water quality criteria. Predicted 
mercury concentrations exceeded the chronic exposure water quality standard near the river bottom and 
up to 0.5 meter (1.6 feet) above the bottom. River bonom mercury concentrations exceeded chronic 
exposure levels for a distance of as much as 350 meters (1,148 feet) downstream of the point of dredging. 
At ().5 meter above the bottom, mercury concentrations exceeding chronic exposure levels extended ai'x)ut 
180 meters (590 feet) downstream. Generally, chronic exposure criteria apply to continuous releases of 
contaminants, rather than short duration releases from activities such as dredging. Predicted mercury 
concentrations 0.5 meter and higher above the bottom were within acceptable water quality criteria. 
Because the valence state of chromium was not indicated for the COE data. we conservatively assumed 
that all chromium '.,,'as hexavalent (a more toxic torm of the metal with the most stringent water quality 
criteria|, tinder this assumption, predicted chromium concentrations at the river Nsttom exceeded both 
acute and chronic exposure criteria up to 80 meters (262 feet) downstream of the point of dredging. 
Predicted chromium concentrations at 0.5 meter and higher in the water column were v, ithin acceptable 
water quality criteria. The predicted concentrations of the remaining six metals did not exceed acute or 
chronic v.ater quality standards at any depth in the water colunm. 

The COE also conducted additional modeling using a much more conservative approach to 
estimate dissolved metals. This approach assumed that 80 percent of tile sorbed metals could he 
dissolved in solution. Using this highly conservative model, chromium, copper, and zinc exceeded acute 
water quality criteria at the edge of a (~) meter (about 201) feet) mixing zone, but only near the river 
bottom. Cadmium, chromium, copper, lead, and mercury exceeded chronic exposure criteria near the 
bottom out to 60 meters. Most metals were below chronic exposure water quality criteria at 0.5 meter or 
higher in the water column. Only chromium, lead, and mercury exceeded chronic exposure criteria at 0.5 
meter above the river bottom at the edge of the 60-meter mixing zone. 

Mechanical Dredging 

The COE model results indicated that the concentration of total suspended solids for mechanical 
dredging would be approximately 162 mg/L at the point of dredging and decrease to approximately 50 
mg/L within 100 meters (328 feet) downstream of the dredging operation. Unlike the modeling 
completed for the hydraulic dredge, which calculates the suspended sediment concentration at any 

Based on TSS momtt~nn 8 completed h} Cru~n Landing betv.cen March and June 20(13. "FSS concentralJt~ns ran~cd from 13 9 1, 24 9 mg/L 
Oi l ie r  TSS data obta ined fTom lilt" I)elav, ar¢ RP.cr Basin ( '( lr i l l l l lSSiOll IN(~IC,~[CS Ihat. f i l r  (bib rt-aeh t) l  the l ~ : l a u a l e  Ri~ or, TSS c()nce.qllr~llf)li% 
ma) range from 3 Io 60 mg/I. 
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position in the water column, the modeling for the mechanical dredge calculates the depth-averaged 
concentration throughout the water column. 

The COE estimated dissolved concentrations of metals in the water column near the mechanical 
dredge. Based on the maximum metal concentrations for the Sun Marcus Hook Berth identified in table 
4.3.2-2. none of the dissolved metal concentrations exceeded the v, ater quality criteria at the edge of a 00- 

meter mixing zone, 

Similar to the modeling completed for the h)draulic dredging, the COE completed a more 
conservative model, which assumed that 80 percent of the metals sorbed to the sediment could be 
dissolved into the water column upon suspension. Using the maximum metal concentrations for the 
sediments in Sun Marcus Hook Berth, the COE determined that. with the exception of chromium and 
mercury, none of the other metals exceeded water quality criteria at any point within the 60-meter mixing 
zone. Chromium exceeded water quality criteria out to a distance of 40 meters ( 131 feet) from the point 
of dredging and mercury, exceeded water quality criteria out to a distance ot  100 meters (328 tect). 
However, mercury concentrations were below method detection limits and the value used in the model 
was one-half the detection limit, which could be substantially higher than actual values. There|ore. even 
using a conservative approach, no metals with measurable sediment concentrations exceeded water 
quality criteria outside of a 00-meter mixing zone during the modeling of the mechanical dredge. 

The m(xieling results described above indicate that using even the most conservative 
assumptions, metal concentrations in the water colunm from hydraulic dredging activities associated with 
the proposed ship berth would only be likely to exceed v, ater quality criteria for a short distance from the 
dredging operations, and generally v, ithin about 0.5 meter of the river bottom. For mechanical dredging. 
metal concentrations would not be expected to exceed water quality criteria beyond a 60-meter mixing 

z o n e .  

Ship Unloading and l.and-Based Facilities 

As described in section 2.4.1.2, construction of the LNG ship unloading facility would be 
completed using land-based equipment to build the pier from the shore out into the l)elaware River, This 
construction technique would avoid dredging in the near-shore waters that would otherwise be required to 
provide sufficient water depths to install the pier using barge-based construction methods. While 
installation of the piles v, ould disturb the river bottom, the impacts would be localized and temporary. 

Construction of the proposed LNG terminal would require importing approximately 150.(X~) 
cubic yards of fill material to raise the LNG terminal above the I.(XX) year stoma range elevation and to 
construct the I.NG storage tanks containment dike. Stormwater runoff from the disturbed soils on the 
construction site could affi:ct water quality by increasing suspended sediment and turbidity levels in the 
river near the construction activities. Erosion and sedimentation at the site would be controlled and 
mitigated through implementation of the measures specified in our Plan and in a site-specific SESC Plan. 
Crown Landing would also develop and implement a stormwater management plan to control and treat 

stormwater runoff 

LNG Terminal  Opera t ion  Impacts 

In addition to the construction-related impacts discussed above, the l)elaware River could be 
affected during operations of the proposed facilities. During operation of the LNG terminal, maintenance 
dredging and prop wash from LNG ships and tugs would temporarily increase suspended sediments and 
turbidity within the ship channel and berth area. Crown Landing estimated that as much as 60,000 to 
90.000 cubic yards of sediment may be deposited in the LNG ship berth each year and indicated that 
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annual maintenance dredging would likely be required to remo~e these sediments. Impacts associated 
v,'ith prop ,.,.'ash ,,~ould occur more frequently than dredging since as many as 12(1 to 180 I,NG ships may 
travel to and from the terminal annually. 

The LNG ships would also need to take on ballast v,'ater to stablilize the ship during transit. 
Crown Landing indicates that a 138,0(X) m ~ 1,NG ship would withdraw approximately 13.7 million 
gallons of v, ater and a 2(~),000 m a LNG ship would withdraw about 19.8 million gallons from the 
Delaware River. Crown Landing estimates that the water would be taken in over about a 10-hour period 
at intake rates of about 1.4 million gallons/hour (23.[~)0 gpm) lot a 138,(XX) m ~ LNG ship and about 2 
million gallons/hour (341100 gpm) for a 200,000 m ~ LNG ship. The intake rates of 23.t]O0 gpm to 34,(X1() 
gpm for ballasting represents less than (I. 1 percent of the average flow of the Delaware River. Assuming 
120 to 181) LNG ships (138,01X) tn ~ capacity) offload at the terminal each )'ear. a total of between 1.6 and 
2.5 billion gallons of water could be removed from the Delaware River by LNG ships annually. Because 
tSzv,'er 2IX),IX~I m ' LNG ships would be needed, the total ballast withdrawal volumes on an annual basis 
would be similar lot these ships. No ballast water would be discharged to the l)elaware River. 

An I,NG spill on the water of the river is another potential impact that could occur during 
operations of the terminal. Although we consider the potential tor a spill of LN(i on the l)elaware River 
unlikely, if" a spill were to occur on the river, the cryogenic liquid would vaporize rapidly upon contact 
with the warn1 air and water. Being less dense than water, the LN(i would float on the surlace before 
vaporizing. Because I,NG is not soluble in water and the LNG would completely vaporize shortly after 
being spilled, there would be no liquid left that could mix v,'ith and/or contaminate the water. Therefore, 
v. ater quality would not be alfected by an I,NG spill. 

To manage stormwater runoff from the developed LNG" terminal site during operations of the 
facility, Crown Landing would provide stormwater management facilities that would bc designed in 
accordance with N.IDEP guidelines. The stornv, vater management system would include a treatment pond 
kx:ated outside of the LNG storage area containment dike. Stormwater runoff in the storage area would 
be collected in a sump and pumped to the treatment pond. Runoff from other portions of the facility 
would flow to the pond through a gravity system. After treatment in the pond, the stormwater would be 
discharged to the Delaware River. 

Pipeline Construction and Operation Impacts 

Texas E.astem has proposed to install the Logan Lateral across Chester Creek, Delaware River, 
Raccoon ('reek, and Birch Creek using the HDD construction technique. The HDD technique is a 
trenchless crossing method that involves drilling a hole beneath the waterbody and installing a pre- 
fabricated section of pipe through the hole to complete installation. This technique would avoid 
disturbing the bed or banks of the waterbodies and minimize environmental impacts. Texas Eastern is 
currently completing geotechnical investigations at the four waterbodies to characterize subsurface 
conditions along the drill path and to determine the feasibility of using the HI)I) construction technique 
for crossing each waterbody. If Texas Eastern determines that installing the pipeline using the HDD 
technique is not feasible at any of these waterbodies, an alternative crossing technique would need to be 
developed; therefore, we recommend that: 

Texas Eastern prepare a site-specific crowing plan identifying all areas that would 
be disturbed by construction if alternate crossing methods are proposed at Chester 
Creek, Delaware River, Raccoon Creek, or Birch Creek. Texas Eastern should file 
this plan with the Secretary concurrent with its application to other federal and 
state agencies for a permit to construct using the alternate method. The Director of 
OEP must review and approve this plan in writing prior to construction. 
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Texas Eastern would install the pipeline across the other waterbodies listed in table 4.3.2-1 using 
the open-cut construction technique. Pipeline construction across perennial streams using the open-cut 
construction technique could adversely affect surface waters. Potential impacts from clearing and 
grading, in-stream trenching, trench dewatering, and backfilling could modify aquatic habitat, increase 
sedimentation rates and turbidity levels, decrease dissolved oxygen concentrations, increase ~,,ater 
tetnperature, and inmxluce fuels and oils from accidental spills. 

The impacts of the open-cut construction method on perennial streams located along the proposed 
pipeline would generally be localized and short term. Clearing, grading, and trenching within and 
adjacent to these streams would have the greatest affect on water quality. Sediments would be 
resuspended by in-stream construction activities or by erosion of cleared stream banks and riparian areas. 
Turbidity resulting from the resuspended sediments could reduce light penetration and the corresponding 
photosynthetic oxygen production. Resuspension of deposited organic material and inorganic sediments 
could cause an increase in consumption of biological and chemical oxygen, decreasing available 
dissolved oxygen. Texas Eastern would be required by our Procedures to complete most in-stream work 
within 24 hours for minor waterNxly crossings (i.e., those less than 10 feet wide) and within 48 hours for 
intermediate waterbody crossings (i.e. those greater than 10 feet wide, but less than 100 leer wide). In 
addition, Texas Eastern would be required to stabilize and restore the stream banks after construction is 
completed. 

Construction impacts would be temporar T and suspended sediment and turbidity levels would be 
expected to return to preconstruction levels soon after the stream crossing is completed. By implementing 
the construction and restoration methods identified in our Procedures and in Texas Eastem's SESC Plan, 
we believe that the impacts would be minimized and no long-term impacts on surface water quality would 
occur. Other ti~deral, state, or local agencies may require Texas Eastern to implement additional 
protective measures as part of their permit requirements. 

Hydrostatic Testing 

Hydrostatic water for testing of the LNG storage tanks would be obtained from the Delaware 
River. Crown Landing estimates that a total of about 75 million gallons of water would be required to 
test the three tanks. Water would be appropriated from the Delaware River over a 2-week period at an 
intake rate of approximately 2,(X)O to 4,(X)O gpm. To minimize entrainment and impingement of aquatic 
organisms, Cro,.~,n Landing would screen the intake with a 2 mm v,,edgewire screen and limit the velocity 
at the intake to 0.5 feet per second (see section 4.6.2). Crown Landing indicated that the hydrostatic test 
water may need to be chlorinated to prevent microbiologically influenced corrosion, a condition that 
could lead to corrosion of the tanks and piping from the presence and interaction of bacteria, fungi, and/or 
algae, if not treated. Chlorine would be added to the test water at levels significantly less than EPA water 
quality standards. Following the testing, Crown Landing would discharge the test water back to the 
l)elaware River over a 1 to 2 week perkxt in accordance with National Pollutant Discharge Elimination 
System (NPDES) permitting requirements. To minimize erosion and scour that could occur if the water 
were discharged in the nearshore portion of the l)elav.'are River, Crown Landing indicated that it would 
discharge test water in deeper waters in the vicinity of the Marcus Hook anchorage area. Crown Landing 
would then flush each tank with approximately 250,(XX) gallons of freshwater obtained from onsite wells 
to remove the remaining brackish river water from the tanks. The rinse water would also be discharged 
into the Delaware River. 

Based on preliminary plans, Texas Eastern proposes to appropriate water from Ridley Creek 
(located adjacent to Chester Junction at MP 0.0), Delaware River (MP 4.9), and/or municipal sources 
located within the project area to hydrotest the pipeline. Texas Eastern indicated that no chemical 
additives would be required to complete hydrostatic testing and that intakes would be screened with wire 
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mesh to prevent the entrainment or impingement of aquatic species. After the testing is completed. Texas 
Eastern proposes to discharge the water back to Ridley Creek and/or the Delaware River in accordance 
v,'ith NPI)ES permitting requirements. 
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4.4 WETLANDS 

Regulator)' Permits 

Wetlands affected by the proposed projects would be regulated by federal, state, and local 
agencies. At the federal le'.cl, the COE has authority under sectkm 4(M of the CWA and section 11) of the 
Ri;'ers and tlarbors Act to revie,.~ and issue permits for activities that would result in the discharge of 
dredged or fill material into v.aters of the United States. In 1994, the NJDEP assumed responsibility for 
administering section 404 of the CWA for the majority of the v.'etlands and waterNxlies located in the 
state under the New Jersey Freshwater Wetlands Protection Act rules as specified in the New Jersey 
Administrative Ccxle (NJAC 7:7A). In addition to section 41)4 responsibilities, the NJDEP uses the 
standards and procedures identified in NJAC 7:7. 7:7A. and 7:7E to determine v.'hether the activity 
complies with the state's water quality standards, a prerequisite to issuing a section 401 water quality 
cellificate. While Nev, Jersey's Freshv.ater Wetlands Protection Act P, ules operates in lieu of the section 
4()4 program in certain waters, the COE has retained jurisdiction over interstate and navigable waters, 
such as the Delav,'arc River and its adjacent v, ctlands. 

In Pennsyh'ania. construction activities v, ithin v,'etlands and v.'aterbc.dies v, ould be regulated by 
the PADEP under the Chapter 1(15 Water Obstruction and Encroachment Permit Program. The Chapter 
105 Program regulates obstructions and encroachments located in, along or across, or projecting into a 
walurcoHrsc,  |]o(y.Jway or body o f  water .  ~ h c t h e r  t e m p o r a r y  or ['~.2rnlant2nl, and is the nc'4tls for 

determining ~hether tile activity complies with the state's water quality standards as required by section 
401 of the C W A  The two types of Chapter 105 authorizations include General Permits and Individual 
Permits. General l'ermits arc used to streamline the permitting of activities that are sufficiently similar in 
design or construction to v, arrant general requirements or conditions, such as utility line stream crossings. 
The PADEP has delegated the processing of General Permits to local agencies, including the l)elav,'are 
County Conservation District. 

Construction within v, etlands v, ould require compliance, at a minimum, with the requirements ot" 
sections 401 and 404 of the CWA, section 10 of the Ri'.ers and H a r ~ r s  Act, and the respective state 
permitting programs. As part of complying with [hderal. state, and/or local regulatory requirements. 
( 'rown Landing and Texas Eastern nmst demonstrate that impacts on v, etlands ha;'e been avoided to the 
extent practicable. Where unavoidable wetland impacts would occur, the agencies would require 
measures to mitigate the efti~cts of construction. We believe this is consistent with the Council on 
Environmental Quality Regulations for Implementing the Procedural Provisions of the NEPA (40 CFR 
1508.20). v, hich defines mitigation to include the following criteria: 

• avoiding tile impact altogether by not taking a certain action or parts of an action; 

minimizing impacts by limiting the degree or magnitude of the action and its 
implementation; 

• rectifying the impact by repairing, rehabilitating, or restoring the atletted environment; 

reducing or eliminating the impact over time by preservation and maintenance operations 
during the life of the action; and 

compensating for tile impact by replacing or providing :,ubstitute resources or 
environments. 
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Wetlands on the LNG Terminal Site 

Crown Landing conducted wetland delineations at the proposed LNG terminal site using the 
methods specified in the 1987 COE Wetlands Delineation Manual (COE, 1987). As shown on figure 4.4- 
1, six wetlands were identified and delineated within the 175-acre LNG terminal site. The wetland 
boundaries were reviewed and approved by the COE and the NJDEP. The wetlands occupy about 109 
acres of the site and consist of emergent, scrub-shrub, and forested types. Table 4.4-1 provides a 
summary of wetlands located on the proposed site. A description of vegetation in these wetlands is 
provided in section 4.5. 

TABLE 4.4-1 

Wetlands and Wetland Transition Areas Located on the Propoead LNG Terminal Site Prope~'ty 

WefJand Wetland Classification g/ Total Wetland Ares Tempo~-ary Impact Transition Area W~dltl 
Identification (acres) Ares (acres) (feet)/Acree of Impact 

Wetland I PEM 7.4 0.0 50/0.0 
Wetland D PFO 7.8 0.0 150 / 4.1 

Wetland E PEM/PFO 63.2 0.3 50 / 0.3 

Wetland H PSS 1.8 0.0 50/0.9 

Wetland J PFO 8.5 0.0 50 / 0.0 
Wetland K PEM/PFO 20.5 0.0 50 / 0.2 

Project Total 109.2 0.3 NA / 5.5 

~V Cowarclin Clessifmetioa System: 
PEM Palustrme Emergent 

PSS Palustdne Scrub Shrub 
PFO palustdne Foreste¢l 
We(land transiti~ areas regulated by the NJDEP unde¢ the New Jersey Freshwater Wetlands Prc4ection Act (N,J.S.A. 
13:98) 

Crown Landing designed the proposed LNG terminal facilities to avoid wetlands on the site. 
Thus no wetlands would he permanently filled or drained as a result of  construction of the LNG terminal. 
Construction of the Columbia Gas pipeline interconnect would temporarily impact about 0.3 acre of 
Wetland E, a palustrine emergent wetland. Following installation of this interconnect, the disturbed 
wetland area within the construction right--of-way would be restored to original contours and allowed to 
naturally revegetate. 

In addition to wetlands, the NJDEP regulates transition areas of varying widths along the borders 
of wetlands in the State of New Jersey. Transition areas provide an ecological transition zone from 
uplands to freshwater wetlands and provide temporary refuge for wildlife during high water episodes, 
critical habitat for animals dependent upon but not resident in freshwater wetlands, and slight variations 
of freshwater wetland boundaries over time due to hydrologic or climatologic effects. In addition, 
transition areas provide sediment and stormwater control zones to reduce the impacts of development on 
freshwater wetlands and associated plants and animals. The transition areas are based on the resource 
value of the wetland and can be 50- or 150-feet wide. Wetlands of ordinary resource value do not have a 
regulated transition area. Wetlands of intermediate and exceptional resource value have regulated 
transition area widths of 50 and 150 feet, respectively. With the exception of the forested wetland located 
adjacent to the Delaware River (Wetland D), all of  the wetlands located on the LNG terminal site are 
classified by the NJDEP as having intermediate resource value. Due to the potential presence of foraging 
bald eagles, Wetland D is classified as having exceptional resource value. 
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Non-Intemet Public 

Figure 4.4-1 
(Page 4-40) 

Public access tbr the above information is available only 
through the Public Reference Room, or by e-mail at 

public.referenceroom@ferc.gov. 
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As shown in table 4.4-I, construction of the LNG terminal would permanently impact about 5.5 
acres of transition area. During construction, ground-disturbing activities in the wetland transition areas 
could increase erosion and sedimentation and alter wetland hydrology and drainage patterns. To 
minimize these impacts, Crown Landing would implement the measures contained in our Plan and 
Prcx:edures and its SESC Plan, including, but not limited to, installing and maintaining sediment barriers 
and restoring disturbed areas tollowing construction. While these measures would minimize impacts 
during construction, the resource values provided by the transition area (e.g., habitat, fl¢xxt control) would 
be modified during operation of the facility and would require a transition area permit from the NJDEP. 
The NJI)EP indicated that impacts on transition areas, especially the area adjacent to Wetland D which 
provides wintering and foraging habitat for bald eagles, would require some type of mitigation. Crown 
Landing discussed mitigation options with the NJDEP and the FWS on September 13, 20{)4 (Clark, Mars. 
Wilkinson, 20{)4). Based on these discussions, the following three options were identified as potential 
mitigative measures to compensate for transition area impacts: 

Option 1. Planting native tree species along Oldmans Creek to provide a buffer and habitat 
for bald eagles and enrolling undeveloped portions of the LNG terminal site into 
a conservation easement program. 

Option 2. Restoring onsite habitat, such as planting trees along Oldmans Ditch, controlling 
the spread of Phragmites australis, and/or creating inlets to improve tidal flow 
and fish and wildlife habitat within adjacent wetlands. 

Option 3. Purchasing land in the vicinity of the LNG terminal site and enrolling it into a 
conservation easement program. 

Crown 1,anding indicated that it would continue to coordinate with the NJDEI' and the FWS on 
the development of an appropriate mitigation plan. Because Crown Landing has not selected a transition 
area mitigation site or developed a transition area mitigation plan, we recommend thai: 

Crown i.anding continue to consult with the NJDEP, FWS, and other appropriate 
agencies, and prepare a wetland transition area mitigation plan. This plan should 
include details regarding the amount, location, and forms of mitigation proposed; a 
monitoring plan with clearly defined criteria for determining if and when the 
. l it igation is successful; and remedial measures, as nece&sary, to ensure that 
compensatory mitigation is successful. Crown Landing should file the wetland 
transition area mitigation plan with the Secretary prior to construction. 

Wetlands Located Along the Proposed Pipeline Route 

Texas Eastern completed a wetland survey in June 2004 using the current federal and state 
delineation methodologies to identify and delineate wetlands along the Logan Lateral route. Based on the 
results of this survey, the Logan Lateral would cross about 2.5 miles of wetlands (approximately 22 
percent of the total pipeline length). Table 4.4-2 identifies the state, milepost location, wetland 
classification, wetland identification number, crossing length, acreage affected during construction, and 
acreage affected during operation for wetlands located along the proposed pipeline route. 
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TABLE 4.4-2 

Wetlands Located Along the Logan Lateral Route 

State/ Wetland Wetland ID Crossing Length Acreage Affected by Acreage Affected by 
Mileposl Location Classification _a] (feet) J2/ Construction ~J Operation d/ 

Pennsylvania 

1.80 PEM W-DE-100 48 0 04 0.0 

2 11 PEM/PFO W-DE-t01 100 0.08 0.06 
2.21 PEM/PSS/PFO W-DE-102 1.689 1 09 0 34 

2 34 PFO W-DE-t03 197 022 0.07 

2.44 PFO W-DE-104 480 0 7 0 1 t 
3.22 PFO W-DE- 105 215 0 29 O. 13 

3 34 PFO W-DE-t06 70 0.03 0.0 
2,790 2.45 0.71 

Subtotal 
New Jersey 

' 5 38 
5.45 

7 33 

7.49 
= 

764 
803 
8.29 

i 8.33 
. 8 72 

892 

9 08 

9 89 

1088 I 
StJbfot~l 

Project Total 

J ~  

I b/ 

o/ 

L 

PFO/PEM W.GL-100 300 0 64 0 25 

PEM/PSS W-GL-t02 3,550 3.44 0.8 

PEM/OW e/ 290 1 44 0 0 

PEM/OW _e/ 250 0.6 0 0 

PE M/OW ~/ 160 0.36 0 0 
PEM W-GL-109 61 014 0,0 

PEMIPFO W-GL- 112 0 0 03 0.0 

PEM/PFO W-GL-1 t 1 50 01 0 03 

PEM W-GL-t 14 800 1.66 00 
PEM/PFO W-GL-115 757 t 29 0.23 

PEM/PFO W-GL-116 2.038 201 0 01 
PEM/PFO W-GL- / 13 270 1.02 0 0 

PE M/PSS/PFO Crown 2.516 7.18 0 33 
Landing 

Wetland #3 
11,042 19.91 1.65 

13,832 22.36 2.36 

CQward,n Classification ~ystem: 

PEM Palustnne Emergent 

PSS Palustrine Scrub Shrub 

PFO Patustrine Forested 

OW Open Water 
A crossing length of zero (0) ,nd~ates that the pLpeline would not Cross the wetland, but that temporary workspace 
would be located w~thin the wetland, 
Acreage affected by construction ~ncludes the temporary construction right-of-way and temporary workspaces 

Acreage reflects a mamtmned permanent right-of-way width of 30 feet centered over the i~Pelme in forested we,ands 
and 10 feet cenlered over the pipeline ~n sCrub-shrub wetlands. Emergent wetlands would not be affected during 
operat,on of the pipehne, 
Due to lack of survey access, these wetlands nave not been Iield delineated and are based on NWl data. In 
accordance wfth the FERC staff's Procedures. Texas Eastern would be r e q u i t e d  to complete field defineatlons and 
submit a wetland delineabon report to the FERC prior to construction 

No wetlands would be permanently filled or drained as a result of construction. In addition, none 
of the access roads identified by Texas Eastern would affect wetlands. In addition to siting the facilities 
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outside of wetlands to the extent practicable, Texas Eastern would utilize specialized construction 
techniques to avoid trenching across wetlands. For example, Texas Eastcru proposes to cross Birch ('reek 
utilizing the HI)I) construction methcxl, which would avoid trenching across about 1,5(X) feet of v.'ctlands 
at MP 2.21. 

1"he primary impact of pipeline construction and right-of-way maintenance activities on wetlands 
would be the temporary alteration of wetland vegetation and the permanent conversion of forested 
v,'etland to scrub-shrub or emergent v,'etlands. Construction of the Logan l,ateral would temporarily 
disturb approximately 22.36 acres of wetlands and, through right-of-way maintenance activities, 
approximately 2.36 acres of scrub-shrub or forested wetlands would be pern~anently maintained in an 
herbaceous state. Impacts on emergent wetlands would be considered temporary because herbaceous 
vegetation would likely regenerate within a few growing seasons following restoration of the right-of- 
way. In a letter dated September 14, 2004, the FWS recommended that Texas Eastern compensate for 
permanent wetland impacts (FWS, 2004a). The FWS indicated that mitigation should be in the form of 
in-kind compensation at a 2:1 ratio (i.e.. 2 acres created for every 1 acre of wetland impacted). Texas 
Easteru indicated that it would coordinate with the t O E .  NJDEP, and }'AI)EP during the permitting 
process to identify appropriate mitigation measures. Because ( ' town Landing has not prepared a v.ctland 
mitigation plan, we recommend that: 

Texas Eastern consult with the COE, FWS, NJDEP, and PADEP and other 
appropriate agencies on wetland mitigation requirements. If the agencies determine 
that compensatory wetland mitigation is required, Texas Eastern should prepare a 
wetland mitigation plan describing the type of mitigation proposed, the location and 
size of the mitigation site, and any monitoring requirements that would be required 
to ensure the successful implementation of the compensatory mitigation. Texas 
Eastern should file its wetland n|itigation plan with the Secretary p r io r  to 
construction.  

Clearing. trenching, and other ground disturbing activities in wetlands could alfi:ct wetland 
hydrology and water quality. Operating heavy equipment could compact wetland soils, create ruts. and 
result in increased sedimentation and turbidity. In addition, the pipeline trench could act as a conduit tot 
subsurface water flow v, hich could impact wetland hydrology. These eftects would be greatest during 
and immediately following construction. 

To minirnize potential impacts on wetlands during construction of the pipeline, Texas Eastern 
would implement the protective measures specified in our Prt~edures and its SESC Plan. including the 
following: 

limiting the construction equipment operating in the wetland to that necessary to 
complete construction; 

facilitating revegetation by leaving existing root systems in place except over the trench 
and where safety considerations requires their removal; 

• segregating topsoil from the trench in unsaturated wetland soils; 

installing and maintaining sediment barriers across the entire construction right-of-way 
and along the edges of the right-of-way as necessary to prevent sediment from entering 
wetlands; and 

• installing trench breakers as necessary to prevent the draining of wetlands. 
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We believe that these measures would minimize impacts on wetlands and promote revegetation 

following pipeline installation. 

Operational impacts are primarily limited to periodic vegetation clearing over the pipeline 
ccnterline and Texas Eastern would minimize impacts on wetlands by adhering to the wetland vegetation 
maintenance requirements specified in our Procedures. Specifically, Texas Eastern would limit 
vegetation maintenance in wetlands to annual mowing of a 10-foot-wide strip centered over the pipeline 
and the periodic cutting of trees greater than 15 feet in height that are located within 15 feet of the 

pipeline centerline. 
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4.5 VEGETATION 

I.N(, Terminal 

The proposed LNG terminal site is an undeveloped parcel located adjacent to the Delaware River. 
The vegetation communities on the site consist primarily of agricultural land and emergent wetland, with 
scattered areas of open, forest, and shrub lands. These vegetative communities are described below. The 
offshore portion of the proposed LNG terminal (i.e.. ship unloading facility) would be partially located in 
a shallow, intertidal area of the river that is almost devoid of vegetation. 

Agricultural crops are the most predominant upland cover type on the LNG terminal site. Typical 
crops grown on the site include soybeans and wheat. The onshore LNG facilities ~ould be located within 
an agricultural field that has recently been planted in soybeans. 

Emergent wetlands on the site are dominated by common reed grass. Other species ~ithin these 
wetlands include soft rush, cattails, reed canary grass, stray, colored sedge, lady's thumb, jewelweed, blue 
flag iris, arrow arum, and sensitive fern. Scrub-shrub wetlands primarily bordering onsite drainage 
ditches are dominated by black willow, silky dogwood, false indigo, blue flag iris, common reed grass, 
and square stem monkey flower. 

(.)pen land on the site consists of existing farm roads and dikes. Common species in these areas 
include late-flowering thoroughwort, yello~' foxtail, pineapple-weed, jimsonweed, lady's thumb, bull 
thistle, Canada thistle. Asiatic tearthumb. Pennsylvania smartweed, ground cherry, switchgrass, and 
crabgrass. 

Upland shrub land, including young forest, occurs as narrow strips located adjacent to field roads. 
These areas arc dominated by common elder and white mulberry interspersed with common reed, Asiatic 
tcarthumb, pokeweed, and Japanese honeysuckle in the understory. 

Forest land on the site includes a narrow strip of forested wetland along the river and some 
remnant areas of forested wetland scattered throughout the site. The forested wetland along the river is 
dominated by black willow and has an understory consisting predominantly of false indigo, soft rush, and 
silverwecd The other forested wetlands are dominated by black willow, green ash, common reed grass, 
stilt grass, Asiatic tearthumb, and Japanese honeysuckle. Some upland areas adjacent to the forested 
wetlands are being invaded by the tree-of-heaven. 

Crown Landing designed the LNG terminal facilities to avoid the natural vegetation communities 
on the site to the extent practicable. Most of the facilities would be constructed within cropland. Of  the 
38.6 acres of vegetative communities that would be permanently developed into LNG facilities, 35.4 
acres (91 percent) would be in agricultural fields that have most recently been planted in soybeans and at 
present are fallow. Table 4.5-1 summarizes the vegetative communities that would be affected by 
construction and operation of the LNG terminal. A more detailed discussion of the wetland impacts is 
provided in section 4.4. 

To minimize disturbance to vegetative communities, Crown Landing would restrict construction 
activities to the area disturbed within the permanent facility footprint to the extent practicable. A 3.8-acre 
temporary staging area would be needed during construction and would be located in an agricultural field 
adjacent to U.S. Route 130. About 0.3 acre of emergent wetland on the site would also be temporarily 
affected during construction of the Columbia Gas pipeline interconnection. Both of these temporary 
construction areas as well as other disturbed areas that are not required tor buildings, roads, gravel, or 
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other hard surfaces would be restored in accordance with our Plan and Prtxzedures and Crown Landing's 
SESC Plan after construction of the LNG terminal. 

TABLE 4.5-1 

Acreage of Vegetative Communities Affected by Construction and Operation of the Propoled LNG Terminal 

Cropland Open Land b/ Shrub Land Wetland Total 

Area Affected by 39.2 t .7 1 5 0 3  42 7 
Construction (acres) 

Area Affected by 35.4 1.7 t 5 0 0  38 6 
Operation (acres) 

_a~ Portions of the Logan Laleral would be located within the boundaries of the proposed LNG lerminal These 
impacts are discussed under the Pipeline Facilities sectK)n. 

Includos existing farm roads and dikes 

Pipeline Facilities 

Vegetati,,e communities crossed by the Logan Lateral route include torest land. open land, shrub 
land, and cropland interspersed among developed commercial and residential areas. Most of the pipeline 
route in Pennsylvania crosses urban areas with limited vegetative communities. The pipeline route in 
New Jersey crosses mostly undeveloped areas that are predominantly open land and cropland (soybean 
fields). 

Upland forest located along the proposed pipeline route includes mixed-forest communities of 
maple-ash and beech-oak. The maple-ash communities are dominated by red maple, green ash, box elder, 
and tulip tree with an understory dominated by honeysuckle. The beech-oak communities are dominated 
by American beech and white oak with an understory, consisting mostly of black cherry, white mulberry, 
bittersweet, and honeysuckle. Forested wetlands crossed by' the pipeline route are primarily located in 
bottomlands and fltxxlplains adjacent to waterl:x.-,dies and are dominated by black willow, red maple, 
sweet gum. black gum, pin oak, and ash. 

Open areas located along the proposed pipeline route include undeveloped areas and existing 
utility and road rights-of-ways. Plant species such as stinging nettle, bristle foxtail, curly dock, pink 
knot'.veed, goldenrc, d, and blackberry are common. Shrub lands are also considered open areas and along 
the pipeline route are dominated by red maple, sv, eet gum. and willow. 

] 'he proposed pipeline would cross numerous emergent and scrub-shrub wetlands. The emergent 
wetlands are dominated by common reed grass, foxtail, deer tongue, switchgrass, rushes, and cattails. 
The scrub-shrub wetlands are dominated by willows, red maple, sweet gum. arrow wood, alder, foxtail, 
bushy bluestem, and locust. 

Table 4.5-2 summarizes the impacts of pipeline construction and operation on each vegetative 
community. The Pennsylvania [x)rtion of the pipeline route is primarily composed of open and forest 
lands accounting for 9.4 acres attd 17.8 acres, respectively, of the construction right-of-v.ay and extra 
workspace. The New Jersey portion of the pipeline route is mostly comlx)sed of croplands and open 
lands accounting [or 50.8 acres and 25.6 acres, respectively, of the construction right-of-'.,,ay and extra 
v.'orkspace. 
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- I  
TABLE 4 5-2 

Acreage of Vegetative Communities Affeeted by Construct ion and Operation of the Logan Lateral Project Ll/ 
Facility Forest Lands ~V Wetlands .£/ Open Lands Cropland _d/ Totals 

Const. Oper. Const Oper. Const Oper. COw, st Oper Const Oper 

Pennsytvanla 

Pipolntle Right-oI-way 12.4 4.8 0.6 0 3 5 6 5 0 O.O 0.0 18.6 10.1 

Temporary Extra 5 4  0 0  <0  1 0.0 3 8 0 0 g 0  0 0 9 2  0.0 
WorKspaces 
Aboveground Facilities O.O 0.0 0 0 0 0  <0 1 <0 1 0 0  0 0  <0 1 <0 1 

Pennsylvanna Subtotal 178 4.8 0 7 0.3 9 4  5 1 0.0 O.0 279  t0 1 

New Jersey 
Pnpeline R,ght-of-way 3 7  3 8 139 4.7 181 t4.0 18.7 9.3 54 4 31.8 

Temporary Extra 1.9 0.0 1.9 0.0 7 3  0 0 31.7 0.0 42.9 0 0  
Wo~kspaces 
Aboveground Facihhes 0 0  0 0  0 0  0 0 0 0 0 0 0 5 0 5 0 5 0 5  

• New Jersey Subtotal 5 6  3 8  15 8 4 7 25 6 14.0 50 8 9 7 97.8 32,3 

P~pehne Facililies 
Subtotal 

Pipeline Right*of*way ~6 I 8 5  14 6 5 0  23.7 19.1 187 9 3  730  419  

TemboraryExtra 7 3  0 19  O0 113 0.0 31.7 O.0 522 0O 
Workspaces 

Aboveground FacnlnheS 0.0 0.0 0 0  0 0 <0.1 <0.1 0.5 0 5  0 5  0 5  

P,pehne Facilihes Total 234  8.5 16.5 5 0  350  191 50 8 9 7  125 7 424  

_a/ 

b/ 

C/ 

_d] 

Const. 
Oper. 

Note: 

Based on a 100*foot-wnde construction rnght-of-way Socne areas would have a reduced construction right-of-way to 
avond impacls on resndent~m and wetland areas Operation acreage is based on a SO-toot-wide permanent nght-ot-way 
in all areas except at road crossnngs and within roadways where the right-of-way width WOuld be as permitted by the 
local agencnes Beginning at approximately MP 10, the pnpeline right-of-way WOuld be located wnthnn the proposed 175- 
acre LNG terminal site but does not overlap the 39 acres that would be permanently developed for the termnrml 
facilnlies 

Forest lands include both upland and wetland forest. In forested areas where portions of the existing right-of-way are 
used for both permanent and temporary right-of-way, the acreages for both open land (existing righl-of-way) and 
forested (new nght-ot-way) have been determined and separated accordingly. Operation nrnpacts on forest lands 
nnclude those areas that will be maintained free of trees Forested areas avoided by HDD are not nncluded 

Impacts on wetlands include those areas affected by construction and retention of a permanent right-of-way These 
impacts do not include forested wetlands and farmed wetlands. 

Cropland Impacts include fannod wetlands 

Constr uctK)n Impacts 
Operation Impacts 

The totals shown in this table may not equal the sum of addends due to rounding. 

During construction, existing vegetation would be temporarily removed from within the 
construction right-of-way and other necessary workspaces to facilitate the installation of the pipeline. 
The impact of clearing and the amount of time required for complete recovery of vegetation to pre- 
disturbance levels would depend on the size and age of the pre-existing vegetation. In general, impacts 
would be greatest in forest lands because they are more structurally complex than other vegetation types 
and take longer (perhaps 30 to 40 years) than other vegetation types to become reestablished to 
preconstruction conditions. In addition, as discussed below, trees would be prevented from growing on 
the permanent right-of-way by routine pipeline maintenance activities. Texas Eastern would avoid most 
impacts to forest land adjacent to Chester Creek and Raccc~m ('reek by using the HDD technique to 
install the pipeline at these stream crossings; impacts on vegetation would be limited to a 3-fc~)t-wide 
corridor cleared over the pipeline for a line-el-sight down the corridor. 
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The loss of vegetation could also have secondary impacts, including forest fragmentation and the 
loss of wildlife habitat. Other secondary impacts could include increased erosion, from the conversion of 
deep rooted vegetation to shallow rooted vegetation on the right-of-way and increased solar radiation, 
which could dry the soil and stimulate the growth of early successional species within and immediately 
adjacent to cleared areas. The removal of trees on the right-of-way could also expose trees growing 
adjacent to the newly cleared areas to higher levels of wind. which may increase the risk of blov¢ downs. 
The majority of these effects would be minor and temporary and would diminish upon restoration and 
revegetation of the right-of-way. 

Operation and maintenance of the proposed pipeline facilities would have additional effects on 
vegetation after site clearing and right-of-way restoration are completed. The pipeline right-of-way 
would be maintained in accordance with our Plan and Procedures and Texas Eastern's SESC Plan. 
Implementation of the measures provided in these Plans and Procedures would minimize potential long- 
term impacts by allowing annual maintenance of only a 10-foot-wide strip centered over the pipeline, 
Additionally, routine vegetation maintenance across the entire permanent right-of-way could occur only 
once every 3 years in uplands and would be restricted in wetlands to the pericx.lic clearing of trees greater 
than 15 feet in height that are within 15 feet of the pipeline centerlines, 
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4.6 WILDLIb'E AND AQUATIC RESOURCES 

4.6.1 Wildlife Resources 

The proposed LNG terminal site consists primarily of agricultural lands with small areas of open 
land, forest, shrub land. and v,'etland. The two active agricultural fields, which encompass most of the 
proposed area to be developed, provide foraging and cover habitat for mammals and birds: however, these 
fields provide limited breeding habitat since spring tilling and planting occur during the breeding season 
for most of the mammal and bird species that may use the site. Wildlife species that utilize active 
croplands in the project area include locally common species typical of agricultural lands in New Jersey 
such as the white-footed mouse, meadow vole, eastern cottontail rabbit, white-tailed decr, mourning dove. 
northern bobwhite, and ring-necked pheasant. Canada geese and white-tailed deer were observed 
foraging in these fields. 

The open land at the LNG terrninal site ',','as previously used for farming but is now covered by 
old field vegetation. Typical wildlife that utilize open land habitat in the project area include cottontail 
rabbit, coyote, red fox, raccoon, opossum, common crow, rock dove, European starling, common grackle. 
field sparrow. Carolina wren, brown-headed cowbird, red-tailed hawks, and many species of rodents. 

The three narrow bands of forest land on the site may provide more vegetatively and structurally 
diverse wildlife habitat than the agricultural fields and open areas, l Iowever, their small size reduces their 
suitability fur many wildliti: species. The microhabitat components (e.g., snags, cavities, downed wood, 
open water) of the forested areas provide breeding habitat for amphibians and birds. Birds likely to nest 
in these areas include riparian forest species such as downy and hairy wocx.tpecker, American crow, red- 
eyed vireo, and great-crested flycatcher. Three amphibian species, spring peeper, gray tree frog, and bull 
frog. may breed in the open waters within the forested areas. The narrow forested and scrub-shrub 
wetlands along the drainage ditches and along the shoreline of the Delaware River also provide cover and 
foraging habitat for riparian wetland species such as the green heron, snowy egret, belted kingfisher, 
water shrew, white-footed mouse, and raccoon. 

The LNG terminal site also includes intertidal and open water habitats associated with the 
Delaware River and Oldmans (.?reek. Aquatic species known to inhabit these waterb,,xlies are described in 
section 4.6.2. No marine mammals (e.g., whales, dolphins, or seals) arc known to travcl this far up the 
l)ela,.varc River. Common mammals using the open water or coastal habitats of tile river and creek 
include muskrat, mink, and raccoon. The shoreline habitats associated with the waterbodies also support 
a diverse assemblage of avian species, including shorebirds, wading birds, and waterfowl. Some of these 
bird species are year-round residents but most are migratory and spend only a portion of the year in the 
area. 

Habitat types crossed by the proposed Logan Lateral route include remnant open land. wetland, 
open water, forest, shrub land, and agricultural land interspersed among developed commercial and 
residential areas. 

The open land habitat consists primarily of existing utility rights-of-way and undeveloped land 
adjacent to residential and commercial/industrial areas. Wildlife associated with these areas is similar to 
those discussed for open land areas at the proposed LNG terminal site. 

The wetlands that would be crossed by the proposed pipeline consist primarily of monotypic 
stands of common reed grass. These wetlands are often of little value to most wildlife due to the density 
of the vegetation and because they lack other native plants. Bird species that are known to nest in 
common recd grass include red-winged blackbird, common yellowthroat, swamp sparrow, marsh wren. 
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and black-crowned night-heron. Several waterfowl species are also known to use common reed grass for 
nesting sites and as nest material, including American black duck. Canada goose, ruddy duck, pied-billed 
grebe. American coot, and green-winged teal (Kane. 2001). Common reed grass also pro',ides protective 
cover for turtles, snakes, and small mammals throughout the year: ducks during their flightless molting 
period in late summer; and resident wildlite species such as deer, foxes, coyotes, and raccoons in the 

winter. 

The forested areas along the pipeline route consist of isolated second growth stands dispersed 
within developed areas and a larger lorested area adjacent to Chester Creek. Common mammalian 
species that may utilize these forests for feeding, breeding, and cover include white-tailed deer. red fox, 
Virginia opossum, gray squirrel, tlying squirrel, and striped skunk. Common bird species in these forests 
may include rufous-sided towhee, down',' wc~v.tpecker, red-tailed hawk. screech owl. and tufted titmouse 

(Go,.xlrich et al., 20{)3). 

Aquatic habitats along the pipeline route include intertidal and open water habitats within the 
Delaware River and some of its tributaries such as Birch (?reek, Chester Creek. and RaccOon ('reek. 
Aquatic species known to inhabit these areas are described in section 4.6.2. Mammals associated with 
these open water areas are similar to those described for the open v,'ater areas at the I.NG terminal site. 

Sensitive or Significant Wildlife Areas 

I)NREC ~2(}04a) expressed concern regarding a colony (rel~zrred to as a heronr>) of nesting 
herons and other wading birds Oll Pea Patch Island. Pea Patch Island is located in the l)elawarc River 
about 15 miles do'anstream of the proposed LNG terminal site. Several thousand pairs of 10 species of 
heron, egret, and ibis nest on the island each year. In the late 198t)s. this heronry supported over 12.(XX) 
nesting pairs. Ilowevcr, in recent years, only about 3,(X)0 nesting pairs have been documented at the site. 
In an efibrt to identify causes of the decline and protect the heronry and the resource on which it depends. 
the I)NREC, Coastal Program has developed a Special Area Management Plan d)NREC. 1998) for the 

region surrounding the heronry. 

The original Special Area Management Plan identified a 15-kilometer-radius area around the 
heronry as the primary area used for foraging by individuals nesting on the island This original area 
extended to ,.,.ithin about 6 miles of the LNG terminal site. A progress report issued in 2001 (DNREC, 
2IX)I) included an expanded heronry region that included about 1,500 square miles. The northern edge of 
the expanded region follows the boundary between New Castle County, Delaware and Delaware County. 
t 'ennsylvania, across the Delaware River to the Salem County - Gloucester County boundary in New 
Jersey. The I.NG terminal site is located in the section of Gloucester County that is included in the 

expanded region. 

Although the proposed project area cxzcurs within the expanded heronry region, the original 15 
kilometer radius likely captures the majority of critical foraging areas used by species nesting at the site. 
The proposed conversion of agricultural land to industrial land is not likely to affect the ability of 
foraging individuals to hxzate adequate food. The addition of LNG ships in transit to the LNG terminal 
would slightly increase the overall amount of ship traffic that passes the heronry, but the eflect would be 
similar to the effects of other large ships that currently pass the island, and thus would not be expected to 
deter individuals from nesting at the heronry or result in long-term impacts on Pea Patch Island. The 
slight increase in ship traffic on the 1.)elaware River also would not likely increase shoreline erosion on 
the island. Potential risks associated with an accidental release of LNG from a transiting ship are 
discussed in section 4.12.5. Due to the low probability of an accidental LNG release from a ship during 
transit, the heronry on Pea Patch Island would be at low risk to be affected by an LNG ship accident. 
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Wildlife Resources Impacts and Mitigation 

Construction and operation of the Crown Landing LNG and Logan Lateral Proiects would result 
m both short term and permanent aheration of wildlife habitat, directly impacting ,,~ildlifc through 
disturbance, displacement, injury, and/or mortality. 

Vegetation clearing necessary to construct the LNG terminal would reduce cover, nesting, and 
foraging habitat for sornc wildlitiz. Of the wildlife species present in the project area, the larger more 
mobile species would be temporarily displaced from the construction areas to similar adiacent habitats. 
where available. Because most of the project area is dcveloped and fragmented, the area is not likely to 
support abundant v, ildlifi: populations, floweret, the developed nature of the project area also limits the 
amount of habitat that would he available to wildlile displaced by construction. It is expected that 
wildlife displaced by construction would return to the temporary construction areas and adjacent 
undeveloped habitats soon after completion of construction and the restoration and revcgetation of 
disturbed areas. However, some individuals of less mobilc species, such as small mammals, reptiles, and 
amphibians, as well as nesting birds located in the construction areas, could be injured or killed by 
construction activities. 

Development of the terminal would convert approximately 35.4 acres of cropland to developed 
land. Additionally, the improvement and widening of the existing dirt road to provide access to the 
proposed I,NG terminal would convert a small area of ruderal vegetation and roughly 1.7 acres of open 
land to impervious surtace. While these areas provide only marginal habitat and, therefore, are unlikely 
to support much wildlife, any v, ildlife using the areas would be displaced to other habitats on the site or in 
the immediate ,.icinity. The construction of the containment dike around the LNG tanks could also alter 
or intertere 'aith the mo,,ement patterns of some mammals, amphibians, and reptiles at the site. 
particularly betv, eeu the southern portion of the site and Oldmans Creek and the Delaware River. 

Construction of the liquid unloading pipeline between the pier and the LNG storage tanks and 
construction of the foundation for the flare '.~,ould result in the loss of 1.5 acres of shrub and young 
deciduous [orcst along the existing berm that runs between the shoreline and the active cropland. The 
aflccted habitat provides limited wildlife value because it occurs in a narrow band (less than 211 fcct wide) 
between the shoreline and the dirt access road, contains no mature trees, and supports abundant Japanese 
knotweed, an invasive species. 

Construction of the Columbia Gas pipeline interconnection at the LNG terminal would result in 
the temporary disturbance of about 0.3 acre of wetland habitat on the western portion of the site. Wildlife 
species that inhabit the affected area would be temporarily displaced and required to compete with other 
species in adjacent areas for habitat requirements. 

Operation of the low- and high-pressure flares at the terminal could pose a threat to raptors that 
like to use tall objects such as trees and power poles as perches. The flares would be incorporated into a 
120-foot-high self-supporting stack and located within 150 feet of the Delaware River shoreline, which is 
a high use area for foraging raptors. In general, the risk of the flares to raptors would be minimal since 
use of the flare would be limited to emergency situations. To further reduce the risks to raptors and other 
birds, Crown Landing proposes to install perch guards on the flares to discourage or eliminate perching. 

Wildlife would also be affected by construction of the Logan Lateral, which would require the 
clearing of about 23.4 acres of forested vegetation and result in the permanent conversion of 8.5 acres of 
lorest land to commercial/industrial, herbaceous, and shrub cover types. The forest /and adjacent to 
Chester Creek likely contains the most diverse and abundant terrestrial wildlife populations. Impacts on 
this area would be minimized by using the Ill)l) method to cross the creek and by constructing the 
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pipeline adjacent to an existing pipeline right-of-way. Forest habitat on the temporary construction right- 
o f  way for the pipeline would be allowed to re-establish to preconstruction conditions following 
construction. However, it could take several years for tree saplings to become established and man)' 
decades before there are mature trees on the restored right-of-way 

Generally, forest clearing can contribute to fi'agmentation, which has been shov,'n to have an 
adverse impact on forest interior species. The project would not contribute significantly to forest 
fragmentation since most of the proposed facilities would be located in open non-forested areas and the 
majority of the pipeline would be adjacent to existing utility or road corridors. Additionally, Texas 
Eastern proposes to cross the large forested areas along Chester Creek and Raccoon (?reck using the HDD 
method, which would avoid impacts on these areas. 

The non-forested habitats that would be affected by construction and operation of the pipeline 
include wetlands, open land, agricultural land, residential areas, and open water. The finpact of the 
proposed project on most of these habitats and associated wildlife species would generally be minor and 
short term. Following construction, these areas would be restored and. except for open water areas. 
revegetated. 

To minimize the clearing of vegetated areas for construction activities. Texas Eastern proposes to 
install 16 percent of the pipeline within existing streets, use the HDD method to cross several 
waterbodies, and co-locate 58 percent of the pipeline v¢ith existing utility corridors. Furthermore, in areas 
designed for HDI). clearing of vegetation would be limited to that necessars,' to comply with operation 
and inspection under the FERC and DOT requirements. 

The impact of the pipeline on birds and mammals using the shoreline and surface water habitats 
of the Delaware River and its tributaries is expected to be minor and temporary. Some birds may move 
away from the construction area but would return after site restoration. Impacts on Chester (?reek, the 
Delaware River. Raccoon Creek. and Birch Creek are not anticipated because these areas would be 
crossed using HDD techniques. Potential impacts on pied-billed grebe habitat along Birch Creek are 
discussed in section 4.7. 

Long-term impacts on wildlite resources along the pipeline route would be minimized by Texas 
Eastern's adherence to its SESC Plan and our t"lan and Procedures. As discussed in section 4.5. these 
plans only allow annual maintenance of a 10-foot-wide strip centered over the pipeline. Routine 
vegetation maintenance across the entire permanent right-of-way could occur only once every 3 )'ears in 
uplands and would be restricted in wetlands to the periodic clearing of trees greater than 15 l~zet in height 
that are within 15 teet of the pipeline centerline. To further protect nesting birds and in accordance with 
our Plan and Procedures, Texas :Eastern would conduct routine vegetation maintenance only between 
August 1 and April 15, which is outside of tbe  typical nesting season for most bird species. 

4.6.2 Aquatic Resources 

The proposed LNG ternainal site is located on the Delaware River which is listed on the EPA's 
National Estuary Program (El'A, 2(X)4). The salinity distribution in the Delaware River is primarily the 
result of saltwater inflow from the Atlantic Ocean and freshwater inflow from the Delaware River Basin. 
The mixing o! salt and fresh water forms a salinity gradient that ranges from less than 0.5 parts per 
thousand (ppt) in the freshwater tidal portion of the Delaware River to about 32 ppt at the mouth of the 
Delaware Bay. This salinity gradient is not static, but is subject to change based on freshwater inflow. 
weather conditions, and other factors. Fish, benthic invertebrates, aquatic vegetation, and. to a lesser 
extent, wildlife distribute themselves within the Dela,,,are River in accordance with their salinity 
tolerances (COE. 1997). 
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The riverine area near the project site (located at about RM 78) supports a warmwater fish 
assemblage that includes anadromous, resident, and catadromous species. ]'he I.NG terminal site is 
located in the oligohaline to freshwater transition zone. Salinity at the site typically ranges tip to about 1 
ppt. 

New Jersey legally defines fisheries downstream of the Commodore Barry Bridge as marine 
fisheries (NJr)EP, 2003b). th)wever. NOAA Fisheries considers Oldmans Creek to be the upstream limit 
of saltwater intrusion (National Marine Fisheries Service (NMFS), 2(X)3) and fisheries biologists with the 
NJDEP (2(X)3c) indicated that the project area supports a tidal freshwater fishery. Therefore, for the 
purposes of regulating fishery resources at the state level, the fishery offshore of the LNG terminal site is 
considered marine, even though most of the species found there are more characteristic of freshwater 
environments. 

Table 4.6.2-1 lists fish species that based on correspondence with resource agencies and/or field 
assessmenls are known to occur in or near the project area. 

Common Name 

TABLE 4.6 2-1 

Representative Game and Commercial Fish Species Known to Occur in the Project Area 
Commercial Recreational Nursery and/or Fishery 

Fishery Fishery Spawning Management Threatened or Endangered 
Habitat Plans 

Alewife X X 

American eel X X X 

Amer:~en shad X X 

Atlantic croaker X 

Atla nl.,c menhaden X X 

Alia nnc sturgeon X X 

Banded killfish 

Black crappie 

Brueback herring 

Brown bulhead 

' Chain p=ckerel 

Channel catfish 

Golden shiner 

Hickory shad 

Norfolk spot 

Largemouth bass 

Redear sunfish 

Redtin p~ckerel 

Shortnose sturgeon 

Smellmouth bass 

Striped bass 

Striped kilffish 

White catfish 

White perch 

Whrte sucker 

Yellow perch 

X 

X 

X 

X 

X 

X 

X 

X X 

X 

X X 

State-listed endangered 
(Delaware end Pennsylvania) 

X 

X 

Federally endangered, state- 
listed endangered (New Jersey 

and Pennsylvania) and 
threatened (Delaware) 
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Three general types of aquatic habitat exist within the Delaware River at the LNG terminal site: 

open waters of the Delaware River ship channel, Marcus Hook anchorage, and the area 
between the anchorage and the subtidal shallows; 

• intertidal and subtidal shallows; and 

• benthic habitat. 

The open water habitat includes all of the waters channelward of the subtidal shallows. This 
habitat ranges from 4 feet deep to more than 411 feet deep at MLLW and is characterized by turbid, low- 
salinity (brackish) water over a substrate of fine sand and silt. Atlantic croaker, white perch, bay 
anchovy, hogchoker, channel catfish, and striped bass are the most abundant species using this habitat in 
the project area (O'Herron et al., 1994). The project area also provides habitat for Atlantic sturgeon. 
brown bullhead, white catfish, yellow perch. Norfolk spot. naked goby, and golden shiner. Most of these 
fish are polyhaline species, which can tolerate a wide range of salinities, and all arc physiologically 
adapted to the natural variations in water quality and the general environmental conditions characteristic 
of tile estuarine environments. Most of these species are also habitat generalists. St)me of the smaller 
species, including hogchokcr, naked goby, and bay anchovy, use both the deep open water and shallow 
water areas of the Delaware River. 

The areas between the spring high water line to a depth of 4 feet below MI.LW include both 
shallow water habitat (subtidal shallows) and areas exposed during low tide (intertidal shallo'.~,s). Within 
the project area. the slope and v, idth of the subtidal and intertidal zones is relatively uniform along the 
river and the substrate is a mix of sand. gravel, sparse cobble, and silt. The subtidal shallows extend an 
average of 550 feet channelward from the mean low water line and are characterized by mcxlerate wave 
action, generally turbid conditions, and silt substrate. Based tm several observations made during June. 
July, and August 211)03. there is almost no aquatic vegetation within the offshore areas of the site area. 
Several smaller species of fish, such as eastern silvery minnow, banded killifish, tessellated darter, and 
mummichog are residents of the subtidal and intertidal shallows almost year round. Some of these 
species, particularly mummichog, are common in the tidal ditches. These species may exhibit a slight 
shift to deeper environments during ,.,,'inter, hov.'ever, they rarely move significant distances during 
seasonal migration. Juvenile Atlantic sturgeon, striped bass, white catfish, channel catfish, yellow perch. 
white perch. Atlantic croaker, and Norfolk spot also utilize the subtidal zone. particularly in the summer 
months. Managed species that use shallow water habitat are discussed below in the Special Concern 
Aquatic Resources section. 

The NJDEP (21X)3c) reported that there are no commercial shellfisheries in the project area. 
}lowever, adult male blue crabs have been collected on industrial intake screens at RM 81.2, 
approximately 3 miles upstream of the project site. This data suggests that the project area may provide 
suitable habitat seasonally (during the summer) for blue crabs. 

A study conducted by Crown Landing in 21)03 revealed the presence of five major 
macroinvertabrate taxa in the l)elaware River at the site: Bivalvia, Isopoda, Amphiptxta, Oligochaeta, and 
Chironomidae. Asiatic clam (Corbicula fluminea) was determined to be the dominant species in the 
subtidal shallows. Data from the study revealed that the abundance of benthic macroinvertebrates is 
closely related to substrate condition, water quality, and macrohabitat features. The study also revealed 
that the species composition of the benthic community in the project area difli:rs from benthic 
communities elsewhere in the Delaware River estuary in the following ways: 
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the overall density of benthic macroinvertebrates at the project site is low when compared 
to densities elsewhere in the estuary, and is also low compared to the mean total density 
of organisms documented for Zone 5 (approximately 1,3(X) per square meter), which v.as 
the lowest for all five zones evaluated during the COE study in 1993a; and 

excluding the Asiatic clam, the overall biomass of the benthos at the project site is low 
when compared to biomass of hentbos across all five zones documented by the COE 
(1993). 

Oldmans ( 'reek constitutes the only tidal creek habitat near the project site. The creek is 
generally turbid, has a silt or sand bottom, extensive vegetated shallows, and lacks significant bathymetric 
complexity. Numerous small tidal streams and ditches on the LNG terminal site rio',,,' into Oldmans 
(';reek. These streams and ditches have mud or sand bottoms and generally lack significant aquatic 
vegetation. The proposed pmiect would not directly impact any of these waterbtxties. 

The proposed pipeline route runs perpendicular to the Delaware River in Penns>lvania and 
parallel to the Delaware River in New Jersey. The pipeline route crosses eight perennial waterbodics. 
The largest of these is the Delaware River, which would be crossed using HDD techniques. ('hester 
(,"reek (about 105 t~et wide), Raccoon (7reek (about 30(l feet wide), and Birch Creek (about 50 feet wide) 
would also be crossed using HDD techniques to avoid impacts on the waterbodies and adjacent wetlands. 
The four other streams that would be crossed by the pipeline are Baldwin Run, which is a tributary to the 
Delaware River, and three unnamed tributaries to Oldmans Creek. Texas Eastern currently prolx~ses to 
cross all four of these waterbodies using open-cut construction methods. Because these latter waterbodies 
have limited fisheries and the in-stream pipeline construction activities would be temporary, the aquatic 
resources in these streams would not be adversely affected by the proposed project. 

Special Concern Aquatic Resources 

There are no exceptional or rare recreational fisheries in the project area, but there are l~,o 
protected fish species that may occur in the waterbodies that would be afli~ctcd by the project (see section 
4.7). Aquatic areas near the project have been identified as spawning and/or nursery habitat and 
commercial and recreational fisheries for several finfish species (see table 4.6.2-1). 

The Upper Delaware River provides key spawning and nursery habitat for the An'mrican shad 
along its entire length and the LNG terminal site is located within a section of the Delaware River 
considered as a critical nursery area for striped bass. Tyrawski (1979) also found that the Marcus Hook 
area on the opposite side of the river as the project site has high densities of anadromous fish larvae front 
April through June. The value of subtidal shallows as nursery habitat for young finlish generally relates 
to the abundance of food in these areas and availability of refuge habitat. The abundance of 
macroinvertebrates is a direct indication of the availability of food for the juvenile fish. Studies 
conducted for the project indicate that macroinvertebrates are not abundant in the shallow areas 
surrounding the LNG terminal site. The subtidal shallows in the project area may provide limited refuge 
from large predatory fish due to the extremely shallow depths and the nearly complete lack of submerged 
aquatic vegetation, woody debris, and olher large habitat features. However, shallow water and the lack 
of structure in the area also increase the vulnerability of juvenile fish to avian predators. Therefore, the 
limited availability of fo~x,t and lack of refuge habitat likely limits the value of subtidal shallows in the 

"tile COE c¢,lducted a stud) in 1¢F~3 of the h~nthtc habitats In the Delaware River e~tuar) between the ('&D Canal (near RM 5*)) a ,d 
Trenton. Nov. Jersey (near RM 133) "l~i ~, study ~IratJficd lhc nvcr inl0 fi~c zt)lhc~, each with three physical hzlt~ilat t)pcx Imtcrttdal lone. 
sh;I]h}v¢ ln[crmcdlal{ hilt)l[a[, and fla~,'l~a[ion charlnl:]), alld evaluated the btomas~. ~pecles ¢omposltmn. and rt-laliv¢ dcllSil? or" N.-nthl~ 
ma,:roin%crlchratc~, ~llhlrt (:ach zcmc and ph)%ical hat)lilt l? pc "rrle proposed LNG l~:rminal site (~:¢ur~ near the upriver Ixmlldar) o1" Zonc 5 
ot file ( 'Ob's study (COE. 19{)3) 
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area as nurser)' habitat. Juveniles of several of these predatory species are also commonly found in near- 
shore open water and. to a lesser extent, deepwatcr, especially in the upper reaches of the Dclav.'are River 
estuary. 

The American eel is the only true catadromous fish (a species that spawns in the ocean but 
completes most of its life cycle in fresh water) that may occur in the project area. Several age classes of 
eels could be present at any given time. Like many of the fish discussed above, the American eel is a 
habitat generalist and. thus may occur in Ix)th deep and shallow water. 

Aquatic Resources Impacts and Mitigation 

I,NG Terminal Construction 

D r e d ~  

The proposed LNG terminal would require dredging of about 8fX).000 cubic yards (approximately 
27.4 acres) of material from the Delaware River to create a berth for the LNG ships. Tbe project v.ould 
also require construction of an approximate 2.(XX)-lbot-long pier that would be supported by 
approximately 80 steel pilings, each 3 teet in diameter. Dredging in the vicinity of the pier would result 
in the conversion of existing subtidal shallow water habitat to deeper, channel-like habitat. This dredging 
~.ould directly impact up to 27.4 acres of benthic habitat and result in a net loss of approximately 7.4 
acres of subtidal shallow habitat and a net gain of 7.4 acres of deep channel habitat. I)uring the NEPA 
Pre-filing Process. Crown Landing redesigned the pier configuration to reduce impacts on subtidal 
shallow habitat by about 4(1 percent. 

The conversion of 7.4 acres of subtidal shallow habitat to dcepwater habitat could affect most of 
the resident species within the project area to some degree. NOAA Fisheries, NJDt-P, and DNREC 
expressed specific concerns about the potential impacts of this habitat loss on spawning adults (primarily 
striped bass) and migrating anadromous fish within the Delaware River. These agencies have indicated 
that mitigation would be necessary to offset the loss of shallow water habitat and its permanent 
conversion to deepwater habitat. NOAA Fisheries recommended that mitigation should involve creation 
of shallow water habitat in an area near the proposed project. Crown Landing is currently working with 
the applicable resource agencies to de,,clop a mitigation plan for potential impacts on shallow water 
habitat. The plan may include creation of shallow ,,~ater habitat near the proposed project and conducting 
or funding studies that would further prmnote the understanding of sensitive aquatic resources in the 
l)ela',~,are River. Because mitigation plans have not been finalized, and thus not provided to the FERC tot 
review, we recommend thai: 

Crown I.anding continue coordinating with NOAA Fisheries and other applicable 
agencies in developing plans In mitigate for impacts on shallow water habitats. The 
plan, along with agency concurrence, should be filed with the Director of OEP for 
review and approval prior to initiating dredging activities in the Delaware River. 

The dredging of the ship berth may adversely affect fish and fish habitat. Potential adverse 
effects on fish and fish habitat include impairment of water quality, destruction of benthic habitat, and 
direct and indirect effects on fish and their prey species. The extent of these ef|ects depends on project 
timing and duration, sediment texture and composition, and fish life stage and behavior. 

The water quality of the Delaware River is currently degraded by upstream discharges and runoff. 
The proposed dredging could contribute to further degradation of water quality through increases in 
turbidity, releases of chemical and nutrient pollutants from sediments, and introduction of chemical 
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contaminants. Turbidity resulting from the suspension of sediments would reduce light penetration and 
the corresponding primary production of aquatic plants, algae, and phytoplankton. Additionally. the 
suspension of organic materials and sediments could cause an increase in biological and chemical use of 
oxygen, resulting in a decrease of dissolved oxygen concentrations in the affected area. Lower dissolved 
oxygen concentrations could cause a temporary displacement of motile organisms and may stress or kill 
sessile benthic organisms within the affected area. 

Dredging activities v,'ould result in the disturbance of about 27.4 acres of benthic substrate in the 
I)elav,'are River. As previously indicated, there is no commercial shellfishery or abundance of 
commercially important shellfish species in the proiect area. Project dredging would primarily affect the 
Asiatic clam, as well as various oligochaetes, amphipods, and isop¢~s. These benthic invertebrates are a 
fo~xt source for demersal species of finfish during part or all of their life cycles. The benthic 
maeroinvertebrate data collected at the project site for the channel and sballow water areas suggest that 
the species composition of thc benthic communities in both areas is impoverished and similar. 
Additionally. the relative importance of the major taxa in terms of biomass in the shallow water area and 

the channel is nearly identical. 

The direct alteration of the benthic substrate via dredging would remove the existing benthic 
community and may adversely affect finfish through loss of or changes in prey species abundance or 
availability. However. pioneering benthic invertebrates would likely colonize the dredged area soon after 
completion of dredging. Also, conversion of shallow benthic habitat to deeper, channel-like benthic 
habitat would not likely alter the benthic community in the project vicinity. 

Dredging also has the potential to intr~xluce deleterious compounds cun'ently in the bottom 
sediments (e.g., metals) into the water column. In addition to potentially causing behavioral responses in 
fish, certain chemical contaminants could have acute and/or chronic growth and physiological elfects in 
fish. To evaluate these risks, Crown Landing perlbrmed a sediment characterization study that analyzed a 
number of organic and inorganic chemicals in the sediments. We compared the average concentrations of 
these cbemicals to ecologically risk-based screening criteria to assess the potential hazard of the 
sediments on the aquatic environment. The results of this analysis showed eight metals (arsenic, 
cadmium, chromium, copper, lead. mercury, nickel, and zinc) with detectable concentrations in the 
sediment samples collected from tile proposed dredging area. All of these metals were detected at 
concentrations below the PEL (i.e., below the value at which adverse biological effects are frequently 
expected), suggesting that no adverse effects on aquatic resources are likely from the resuspcnsion of the 
sediments. A detailed discussion of the study and its results are provided in section 4.2.2. 

In addition to potentially releasing deleterious compounds into the water column, suspended 
sediments could have direct and indirect physical effects on pelagic and benthic communities in the 
Delaware River. Direct impacts could result from the exposure to sediment particles and indirect impacts 
could result from habitat alteration caused by sediment deposition. Crown Landing's proposal to 
primarily use a hydraulic dredge would only minimally increase suspended sediments, thus impacts from 
sediment suspension and/or subsequent sediment deposition are not expected to result in long-term or 
substantial effects on aquatic resources near the project area. 

Dredging could affect all life stages of the smaller, common resident species (e.g., eastern silvery 
minnow, banded killifish, tessellated darter, and mummichog), juveniles of the large resident species, and 
juveniles of anadromous species. However, the larger polyhaline species, such as brown bullhead, white 
catfish, channel catfish, yellow perch, white perch. Norfolk spot, and Atlantic croaker, are more 
commonly found in deep, opcn-water habitats. Thus dredging associated with the project would likely 
have only a limited effect on the adults of these species as the)' would be able to use the deep habitat 

created by the dredged berth. 
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Use of a hydraulic dredge would reduce turbidity and sedimentation associated with dredging and 
limit the extent of impacts on aquatic resources. However, dredging could entrain or impinge juvenile 
fish. fish larvae, and eggs during certain times of the year. To address this potential impact, resnurcc 
agencies have recom~nended that Crown Landing adhere to specific dredging windows. In response to 
these recommendations and to protect anadromous fish during fish migration and spawning, Crown 
Landing revised its dredging schedule to avoid dredging and other in-stream construction activities from 
March 15 to August 1. 

Pier Construction 

The pier for the ship unloading facility would be supported on approximately 80 steel pilings. 
each 3 feet in diameter and 1(~) to 120 feet long. The pier and unloading platfon'n would be constructed 
over about 2.4 acres of riverbed. Construction of the pier and breasting dolphins would result in a direct 
loss of approximately 1,900 square feet (0.04 acre) of benthic substrate within the footprints of the 
individual pilings, of which 1,800 square teet would c~,:cur in the intertidal or subtidal shallov,'s. 

The pier would be constructed using driven steel piles, which would produce sound waves that 
could injure fish. The degree to which an individual fish exposed to sound waves would be affected is 
dependent upon variables such as the peak sound pressure level and frequency as ,.,,'ell as the species, size, 
and condition of a fish (e.g., small fish are more prone to injury by intense sound waves than are larger 
fish of the same species). In s o m e  cases, sound pressure levels greater than 155 decibels can illicit 
avoidance beha,,iors or stun small fish (NOAA Fisheries. 21103). Sound levels greater than 190 decibels 
are thought to physically injure some fish (Hastings, 2(X)2). The presence of predators can also influence 
how a fish might be affected by pile driving (e.g., fish stunned by pile-driving activities may be more 
susceptible to predators). The intensity of the sound pressure levels produced during pile driving depends 
on a ",ariety of tactors including, but not limited to, the type and size of the pile, the firmness of the 
substratc into which the pile is being driven, the depth of water, and the type and size of the pile-driving 
hammer. 

It is anticipated that the majority of the piles would be installed with a Delmag D46-32 diesel 
impact hammer. Each pile would take approximately 5 hours to install. However, the actual driving time 
per pile would only be about 30 to 45 minutes depending on the load criteria and the soils encountered. 
Additional time would be required for barge positioning, pile handling, and bracing for the batter piles. 
The entire pile driving operation would take about 6 to 8 months to complete. 

Driving tubular steel piles with an impact hammer in similar settings has been shown to generate 
sound levels from 192 to 194 decibels "~, which are above the level that is thought to injure some fish. 
Depending on the specific conditions at the site, these sounds can have a transmission loss rate oft).021 to 
I).046 decibels per fex)t (Nedwell and Edwards, 2002; Nedwell et al., 2003). Based on these values, the 
use of an impact hammer during construction of the proposed ship unloading facility could generate 
underwater sound levels of 190 decibels as far as 190 feet from a steel pile and sound levels of 155 
decibels as tar as 1,860 feet from a steel pile. Although the sound waves of the greatest intensity would 
be limited to the immediate vicinity of the piles, sound levels of 155 decibels could extend out into the 
Delaware River while piles for some of the mooring dolphins are being driven. 

Dri'~ing hollow steel piles with impact hammers produce intense, sharp spikes of sound that can 
miure fish. In some cases, fish may be startled by the first few strikes of an impact hammer. }towever, 
this response can wane and the fish may remain in the area (NOAA Fisheries, 2001). As such, the 
potential effect on fish from impact hammers could be magnified because fish would not only be exposed 

A l l  sound levels arc expr¢sscd as dcclb¢l~. ~t a rt'l 'crence pressure o f  I mlcropa~cal  
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to intense sound waves but may not avoid pile-driving activities, which .*ould prolong their exposure to 
the potentially harmful sounds and increase their risk of injury or death. 

Ahhough some fish may become acclimatcd to certain sounds, acoustic disturbance could cause 
other fish to avoid the construction area. If pile installation occurred during anadromous fish migrations, 
the avoidance of the nearshore areas could restrict migrating fish to deepwater areas that are less suitable 
for some species, which could in turn increase the susceptibility of some smaller species to predation. 
Although gi,,'en the small area that would be affected by acoustical disturbance, it seems unlikely that 
these effects would substantially alter migration patterns, the relationship of predator or prey species, or 
their abilities to find shelter or forage. Additionally, Crown Landing has committed to avoiding 
construction activities in the Delaware River between March 15 and August 1 to avoid impacts on 
migrating and spawning fish species. Nonetheless, because the area is considered a critical nursery area 
for anadromous fish species and both federally and state-listed fish species are known to occur in the area 
(see section 4.7), we recommend that: 

Crown l,anding consult with federal and state agencies to determine the need for 
additional measures to further avoid or minimize impacts on aquatic resources as 
the result of pile-driving activities. Copies of consultations with these agencies 
should be filed with the Secretary prior to construction. 

The bottom of the pier deck and unloading platform would be approximately 12 feet above the 
sur|ace of the water, dcpending on tidal fluctuations, and would shade a total of approximately 2.4 acres 
of intertidal, subtidal, and open-water habitat. Predatory species, especially those that forage primarily by 
sight, are often sensitive to intense sunlight and seek shade or deeper water during periods of intense 
sunlight. The aquatic habitat in the Delaware River is almost completely devoid of aquatic vegetation in 
the offshore area of the site and lacks shaded areas "*'here fish can avoid direct sunlight during the day. 
Shading of the area underneath the pier could enhance the habitat for predatory species, such as striped 
bass and other species that avoid intense direct sunlight during the day. 

Construction of the pier and the marine dolphins could increase the complexity of the aquatic 
habitat, provide an additional hard substrate for colonization by sessile aquatic organisms, and provide 
eddy habitat downstream of the pilings that could be used by resident and migrating fish species during 
high flow periods. Blueback herring and American shad could utilize the shallows for nursery habitat 
because they do not specifically require vegetation for shelter. 

Other Potential Impacts 

Construction of the onshore portions of the LNG terminal would temporarily increase erosion, 
stormwater runoff, and the potential for sediments to reach the Delaware River. If uncontrolled, this 
sediment could degrade water quality, increase turbidity, affect fish usage of the affected area, and 
smother aquatic life, especially benthic invertebrates. To minimize the effects of erosion and 
sedimentation on the river, Crown Landing would construct the facility in accordance with our Plan and 
its SESC Plan. 

Stormwater runoff during operation of the LNG terminal also has the potential to adversely affect 
water quality and thereby indirectly affect aquatic life. To minimize this potential impact, Crown 
Landing proposes to construct a permanent stormwater management system at the LNG terminal site in 
accordance with the New Jersey Stormwater Management Manual (NJDEP, 2lXI4b). 

Direct spills of petroleum products into the Delaware River from construction equipment could 
be toxic to fish. To reduce the potential for direct surface vcater contamination during construction and 
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dredging, Crov,'n Landing v,'ould implement a SPCC Plan. This plan would include provisions that 
prohibit the storage of fuel and other potentially toxic materials within specified distances of waterlxxlies 
and procedures to minimize potential spills during the refueling of equipment. This plan would also 
outline procedures for containing, cleaning up, and relx~rting spills. 

I,NG Terminal  Opera t ion  

Natural river sedimentation would occur within the LNG ship berth. It is estimated that 60,O{X) to 
90.(X~) cubic yards would be deposited annually. Crown Landing anticipates annual maintenance 
dredging would be required to remove the sediment from the ship berth. The dredged material would be 
disposed of at the Weeks Marine disposal facility, which is also proposed for initial dredged material 
disposal. This facility reportedly has ample capacity to handle maintenance dredged material. Impacts 
associated with annual maintenance dredging v.'ould be similar to those described above tor initial 
dredging activities, but v, ould occur on a shorter and smaller scale compared to initial dredging 
operations. 

During operation of the LNG terminal, prop ,.,,'ash from LNG ships and tugs could temfx)rarily 
increase suspended sediments and turbidity within the ship channel and ship berth. As a vessel navigates 
through a waterway, it generates hydraulic disturbances in the form of waves and currents, mainly 
drawdown, return current, slope supply currents, wash waves, and jet '.,,ash (Wolter and Arlinghaus. 
2003). These activities have the potential to suspend and redeposit sediments similar to but not 
necessarily on the same scale as dredging. 

Modeling was conducted for the Boston Harbor Navigation Improvement Project to assess the 
effect of ship passage on tile resuspension of surface sediments in a federal ship channel (COE. 1995). 
The modeling was developed based on the post-dredging dimensions of the channel and information 
collected during interviews with pilots regarding the operation of various types of vessels. The analysis 
modeled the effects of an LNG ship, a container ship, a 41,000 ton displacement weight tanker, an ocean 
tug, and a harbor tug. The modeling assumed a channel depth of 45 feet and varying vessel drafts from 
12 to 42 feet. The study concluded that silt, the predominant grain size of the surface sediments assessed 
in the model, can be msuspended by currents as slow as 0.65 feet per second. The study also found that 
bottom velocities generated by cargo vessels passing at slow speeds through the harbor can exceed this 
value up to 1,312 feet astern of the vessel and that tugs can generate bottom velocities above this value up 
to 656 feet astern of the vessel. Ship turning areas were found to be particularly susceptible to this 
influence. The COE modeling results indicated that the surface sediments in the federal channels and 
berth areas are subject to resuspension during essentially every ship passage. Thus impacts associated 
with prop ,,,,ash would occur more frequently than dredging since 120 to 180 ships may berth at the 
proposed Crown Landing terminal annually, ttowever, the results of the modeling also indicated that 
ship-induced bottom velocities dissipate rapidly following the passage of the ship and that sediments 
resuspended by these currents settle back to the substrate after being transported relatively short distances, 
suggesting that the substrate and water column would return to ambient conditions during periods 
betv,'een ship passages. 

l'rop wash could also affect the substrate within and adjacent to the navigation channel and could 
limit the recolonization of benthic species in those areas. Vessel propellers also have the potential to 
directly strike fish species that use the navigation channel and proposed ship berth. Adult Atlantic 
sturgeon have been found along the shoreline of the river that have been killed by vessel propellers 
(DNREC, 2(X)4a). Potential indirect effects of vessel tnovement through the waterv, ay could include 
disturbances preventing fish from nest-guarding (Mueller. 1980; cited in Wolter and Arlinghaus, 2(X)3) or 
feeding (Barrett et al., 1992; cited in Wolter and Arlinghaus, 2003), and dislodgement of eggs and 
redistribution of eggs and larvae in Iess suitable habitats (}Iofbauer, 1965. Jude et al., 1998; cited in 
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Wolter and Arlinghaus. 2(X)3). Obstructing nest-guarding behavior and dishvdgement and redistribution 
of eggs into less suitable habitats could lower tile reproductive success of aftccted fish species. 

LNG ships calling from international ports could potentially introduce aquatic invasive species 
into U.S. waters. Alternatively, visiting LNG ships could transport native species to other parts of the 
world. Although the potential for this to occur cannot be entirely eliminated, several lactors, both general 
and specific to the project, tend to mitigate this potential impact. First, LNG ships would not discharge 
ballast water into the Delaware River, which would significantly reduce the potential to spread invasive 
aquatic species. Second. the LNG ships that would visit the proposed terminal would arrive from I:x~rts 
located primarily throughout the Atlantic region, which is also where the project is located. Third, 
Delaware River is not a new port and ships of all types originating fi-om dift~zrent ports have and will 
continue to visit the Delaware River. Fourth, legislation is currently being considered by the I;.S. Senate 
that would require all ships entering I.;.S. ports to have on board an aquatic species managcment plan 
outlining actions to minimize the transfer and intr(xluction of invasive species. Finally, in February 2004, 
a nev, international convention to prevent the potentially devastating effects of the spread of harmful 
aquatic organisms carried by ships' ballast water was adopted by the International Maritime Organization 
(IMO). the United Nations agency responsible for the safety and security of shipping and the prevention 
of marine pollution from ships. The ('onvention will require all ships to implement a Ballast Water and 
Sediments Management Plan. All ships will havc to carry a Ballast Water Record Book and will be 
required to carry out ballast water management procedures to a given standard. Existing ships will be 
requircd to do the same, but after a phase-in period. With the adoption of this Convention. the IMO has 
made global provisions to control and manage ships' ballast water and thus prevent, minimize, and 
eliminate the transfer of harmful aquatic organisms and pathogens. 

I,NG ships are equipped with a ballast water system that pumps water into ballast tanks as cargo 
is unloaded. The maximum ballast demand for a 138,(XX) m ~ and 200,000 m ~ LNG ship is about 13.7 
million gallons and 19.8 million gallons, respectively. Typical LNG ships have three ballast water 
intakes, each with ballast pumps rated at 3,t)~X) m'/hr. Two of tile pumps are generally operated during 
ballasting with the third as a back-up in case of failure of one of the primary pumps. The average intake 
rates are about 5.200 m~/hr for a 138,(X)0 m ~ ship and about 7500  m 3 for a 200,O(X) m ~ ship. Thus the 
likely intake rates tor the 138,(X)0 m ~ and 200,IX)0 tn ~ ships are estimated to be about 23,(XX) gpm and 
34,(X)~) gpm, respectively. The total area of the two lower intake openings is 3.55 square meters. 
Openings are protected by bar-type grids having ,1.5 mn~ bars spaced 25 mm apart, reducing the clear 
flow area to 2.36 square meters. The highest and lowest points of the openings are about 8.4 and 9.5 
meters below the ship's waterline, respectively. 

Because LNG ships would unload LNG at the proposed terminal on average about 150 times 
annually and during all seasons, each time requiring up to about 13.7 million gallons of ballast water (for 
a 138,000 m 3 ship), it is likely that ballast water intakes would result in the entrainment, impingement, or 
loss of aquatic resources, especially larvae and eggs. The New Jersey Division of Fish and Wildlife 
(NJDFW) and NOAA Fisheries have expressed concern about the proposed ship berth functioning as a 
collection basin for eggs and larvae transported by tidal tnovements from adjacent shallow water habitats 
and the potential for higher rates of entrainment, impingement, or loss of these organisms during ballast 
water intake from within the proposed ship berth. Crown Landing has indicated that it would minimize 
the amount of ballast water withdrawal (approximately 8 million gallons) needed for ship stability while 
moored at the ship berth. 

To assess the potential impacts of ballast water withdrav,'als on fish populations within the 
Delav, are River, we reviewed data included in a Delaware River case study (EI'A, 2(X12) and used in the 
EPA's  analysis of potential impacts from cooling water intake structures within the Delaware River 
system In tile case study, actual impingement and entrainment data were available only for tile Salem 
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Nuclear Generating Station. The EPA extrapolated potential impingement and entrainment losses at other 
facilities withdrawing water from the Delaware River system using the actual data from the Salem 
facility. One of the facilities the EPA estimated potential impacts for was the Logan Generating Station, 
which is located immediately adjacent to the proposed LNG terminal site. The Logan Generating Station 
withdraws about 730 million gallons annually from the Delaware River. Using a simple extrapolation 
formula based on volume of water withdrawn and assuming 150 138,0(X) m 3 ships would unload cargo at 
the LNG terminal annually, each requiring 13.7 million gallons of ballast water, for a total annual water 
withdrawal volume of about 2.1 billion gallons, we estimated annual fish losses from ballast water intakes 
associated with operation of the proposed LNG terminal (see table 4.6.2-2). Although the potential exists 
for Crown Landing to utilize 200,(K)0 m 3 LNG carriers, which would withdraw more water per ship, ships 
of that size would unload at the terminal less frequently than 138,(100 m 3 ships. Thus total annual 
withdrawals for ballast water for 2(X),0(X) tn 3 carriers would be similar to ballast water volumes 

withdrawn for 138,000 m ~ carriers. 

TABLE 4.6 2-2 

Fish Species 

Estimate of Potential Impacts on Selected Fish Species in the Delaware Rive as the Result of Ballast Water Withdrawal 
by LNG ships Unloading Cargo at the Proposed LNG Terminal ~/ 

Production Foregone (pounds) 
Age-1 Equivalents (individuals) _b/ Yield Lost (pounds) _o/ _d/ 

Alewife 42 0 39 
Amer,can Shad 3 0 28 
AtlantB¢ Croaker 54,043 11.004 30,722 

Atlantic Menhaden 7,630 3.830 666 
Bay Anchovy 956.693 0 22,912 
Blue Crab 5,561 176 1.036 

Blueback Herring 185 0 101 

S.lvers~le 350 0 0 
Spot 78.322 8.772 21.140 

Striped Bass 1.456 2,022 10,489 
Weakfish 4,287 3.368 t 2.292 

White Perch 4.287 6 1.137 

Non-RIS F~sheq/ 
Species _e/ 45.800 4.091 52.746 

Non-RIS Forage 
Species _e/ 27.202 0 978 

Estimated Total Entrained 1.185,861 33.269 154.286 
by LNG Sh~ps 

Estimated Total Entrmned 
by Delaware River 630,733.201 16.679,018 61,215.570 
Facihhes (EPA, 2002) !/ 

_a/ 

b/ 

_W 

e/ 

!/ 

Assumes on average 150 LNG ships would unload cargo at the proposed LNG terminal annually and that each sh~p 
would intake about 13 7 mdhon gallons of ballast water. 
"Age-1 Equivalents" are the number of impinged and entrained individuals that would otherwise have survived to be 
age-1 plus the number of impinged individuals which are assumed to be impinged at age 1 
"Yield Lost" is a measure of the amount of fish or shellfish that IS not harvested because the fish are lost to 
unpingemant and entra0nment. 
"preduction Foregone" is the expected total amount of future growth of individuals that would be impinged or entrained 
had they not been impinged or entrained. Foregone preducbon for forage species is used to est~nate the subsequent 
reductKm in harvested species yield that results from a decrease in the food supply 
RIS are "recreat~onally ~mbortant species" as defined by EPA (2002). See EPA (2002) for a hst of species on these 
categories. 
Th~s estimation includes 12 other currently operating facilihes along the Delaware River See EPA (2002) for additional 
details on these facdities 
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appears to bc the only practicable source capable of providing the necessary volume of water for testing 
the LNG tanks. Therefore, in accordance with our Procedures, Crown Landing v,'ould be required to 
consuh with appropriate permitting and resource agencies to obtain authorization to use the Delaware 
River as a hydrostatic test water source and disposal location. 

Water would be appropriated from the Delaware River over a 2-week peri(xl at an intake rate of 
approximately 2,(XX) to 4,000 gpm. Similar to ballast v.'ater withdrawals by LNG" carriers during 
operation of the proposed LNG terminal. ,.,,ithdrawal of hydrostatic test water from the Delaware F, iver 
during construction would result m entrainment and intpingement of ichthyoplankton. Using the same 
analysis technique as discussed previously for ballast water, we estimated entraininent and impingement 
losses from hydrostatic test water withdrawals (see table 4.6.2-3). Unlike ballast water withdrawals that 
,,~ould ix:cur throughout the year during the operations of the facility, water withdrawals for hydrostatic 
testing of the I,NG tanks v.ould only require a one-time withdrawal of 25 million gallons for each tank. 
However. since the estimates presented in table 4.6.2-3 are based on a proportion of" the losses at the 
Logan G'enerating Station which occur throughout the year. the actual nuinbcr of individuals that are lost 
due to hydrostatic test water withdrawals could increase or decrease depending on whether test water 
withdrawals ssere conducted during periods of high or low ichthyoplankton densities, respectively. 

TABLE 4 6 2 . 3  

Estimate of Potential Impacts of Hydrostatic Test Water Withdrawal during Construction of the Proposed LNG Terminal on 
Selected Fish Species in the Delaware River a/ 

Yield Lost (pounds) 
Fish Species Age-1 Equivalents (mdivEluals) _b/ ProdLK;tion Foregone (pounds) _d/ 

C, / 

Alewife 2 0 1 

American Shad 0 0 1 

Atlantic Croaker 1,930 393 1.097 

Allantic Menhaden 273 137 24 
Bay APchovy 34,168 0 818 

81ue Crab 199 6 37 
81ueback Hernng 7 0 4 

Silvers,de 13 0 0 

Spot 2,797 313 755 
Striped 8ass 52 72 375 
Weakfish 153 120 439 

White Perch 268 0 41 

Non-RIS Fishery 
Species _e/ 1.636 146 1,884 
Non-RIS Forage 
Species ~/ 972 0 49 

Total 42,470 1,187 5,525 

w 

I 

e/ 

Assumes three LNG storage tanks would be hydrostatK;ally tested and thal each tank would require the w~thdrawal of 
about 25 mill~n gallons of water from the Delaware River 

"Age-t Equivalents" ate the number of impinged and entrained individuals that would otherwise have sunaved to be age- 
1 plus the number Of ~mpinged individuals which are assumed to be impinged at age 1, 

"Yield Lost* ts a measure of the amount of fish or shellfish thai LS not ha~ested because the fish are Io51 to ~mpmgement 
and entrainment. 

"Preduc f~  Foregone ~ ~ the expected total amount of future growth of individuaJs thai woutd be impinged or entrained 
had they not been impinged or entrained. Foregone production for forage spscies Js used to eshmale the subsequeni 
reduction in harvested species yield that results from a decrease in the food supply 

RIS are "recreat~onally important species" as defined by EPA (2002). See EPA (2002) for a list of species in these 
categories 
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"1"o minimize entrainment and impingement of aquatic organis;ns, particularly eggs and larvae. 
Crown Landing would screen the intake with a 2 mm wedgewire screen and limit the velocity at the 
intake to 0.5 teet per second pursuant to the recommendations of NOAA Fisheries. Additionally. Crown 
l,anding proposes to withdraw the water from the dredged berth area at a depth of 6 to 8 feet below the 
water surface. 

The discharge of hydrostatic test watcr could create minor, localized, and temporary' increases in 
turbidity in the project area. To avoid impacts on the subtidal shallows and minimize eroskm and 
scouring of the river bed. Crov.'n Landing proposes to discharge the hydrostatic test water and tlushing 
v.'ater in the drcdged berth area over a muhi-v.'eek period in accordance with NPDES permitting 
requirements. Fish and other aquatic species that occur in the vicinity of the project are adapted to the 
turbid conditions that are common to the Delaware River; therefore, a temporary, localized increase in 
turbidit3" in this location would ;lot likely cause significant stress to these organisms. The hydrostatic 
testing process vmuld not involve significant changes in the temperature of the test water and would not 
result in an3,' thermal impacts as a result of its discharge to the Delaware River. Crown Landing indicated 
that chlorine may need to be added to the test water at concentrations significantly below EPA water 
quality standards. 

Texas Eastern would also conduct hydrostatic tests to ensure the integrity of the protxlsed 
pipeline before placing it in service. The test water would be obtained from municipal sources, the 
Delaware River, and/or Ridley ('reek. Texas l{.astem would be required to consuh with appropriate 
permitting and resource agencies to obtain authorization to use the Delaware River or Ridley ('reek as a 
h)drostatic test v, ater source and disposal Iocatkm. The impacts on these v,'aterbodies would be similar to 
those impacts described above for hydrotest water tor the I,NG storage tanks. 

4.62; Essential Fish Habitat 

The MSA (Public Law 94-265 as amended through October 11. 1996) was established, along 
with other goals, to promote the protection of EFfl in tile review of projects conducted under federal 
permits, licenses, or other authorities that affect or have tile potential to aft~act such habitat. EFtl is 
defined in the Act as those waters and substrate neccssar3' to fish for spawning, breeding, feeding, or 
growth to maturit3.'. 

Federal agencies which authorize, fund, or undertake acth'ities that may adversely impact EFH 
must consult with NOAA Fisheries. Although absolute criteria have ;lot been established k~r conducting 
F, FH consuhatinns. NOAA Fisheries recommends consolidated EFII consultations with interagency 
coordination procedures required by other statutes, such as the NEPA. Fish and Wildlite (k×)rdination 
Act, ESA. or the Federal l'ower Act (50 CFR ~)f).920(e)) in order to reduce duplication and hnprove 
efficiency. Generall3'. tile EFH consultation process includes the following steps: 

1) Notification - The action agency should clearly state tile process being used for EFH 
consultations (e.g.. incorporating EFH consultation into EIS. section 10 permit, etc.). 

2) EFII Assessment - The action agency should prepare an EFt! Assessment that includes I~th 
identification of affected EFH and an assessment of impacts. Specifically. the EFH should include: 1) a 
descripUon of the proposed action; 2) an analysis of tile effects (including cumulative effects) of the 
proposed action on EFH. tile managed fish species and major prey species; 3) the federal agency's views 
regarding tile effects of the ac6on on |-FH; and 4) proposed mitigation, if applicable. 

4-66 



Jnofflclal FERC-Generated PDF of 20050222-0062 Issued by FERC OSEC 02/18/2005 in Docket#: CP04-411-000 

3) EFH Conservation Recommendations - After reviewing the EFH Assessment, NOAA 
Fisheries v,,ould provide recommendations to the action agency regarding measures that can be taken by 
that agency to conserve EFH. 

4) Agency Response - Within 30 days of receiving the NOAA Fisheries recommendations, the 
action agency must respond to NOAA Fisheries. The response must include a description of measures 
proposed by the agency for avoiding, mitigating, or offsetting the impact of the activity on EFH For any 
conservation recommendation that is not adopted, the action agency must explain its reason to NOAA 
Fisheries tbr not following the recommendation. 

FERC staff proposes to consolidate EFH consultations for the Crov, n Landing LNG Project and 
the Logan Lateral Project with tile interagency coordination procedures required under NEPA. For 
purposes of reviewing this project under NEPA, the FERC is the lead federal agency and the COE, EPA, 
F'WS. NOAA Fisheries, and Coast Guard are cooperating federal agencies (see section 1.4). As such, the 
FER( TM requests that NOAA Fisheries consider this draft EIS notification of initiation of EFH consultation. 
The EFH Assessment includes the analysis in section 4,6 as well as the document in Appendix E of this 
draft EIS. We will address the NOAA Fisheries comments and/or conservation recommendations to the 
draft EIS and the EFI[ Assessment in the final EIS. 
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4.7 THREATENED,  ENDANGEREi) ,  AND OTIIER SPECIAL STATUS SPECIES 

Federal agencies are required by section 7 of the Endangered Species Act (Title 19 United States 
( 'ode Part 1536(c)), as amended (1978, 1979, and 1982), to ensure that any actions authorized, funded, or 
carried out by the agency do not jeopardize the continued existence of a federally listed endangered or 
threatened species, or result in the destruction or adverse modification of the designated critical habitat of 
a federally listed species. The action agency (i.e., the FERC) is required to consult with the FWS and/or 
NOAA Fisheries to determine whether lederally listed endangered or threatened species or designated 
critical habitat are found in the vicinity of the proposed project, and to determine the proposed action's 
potential effects on those species or critical habitats. For actions involving major construction activities 
with the potential to affect listed species or designated critical habitat, the federal agency must prepare a 
BA. The action agency must submit its BA to the FWS and/or NOAA Fisheries and, if it is determined 
that the action may adversely affect a listed species, the federal agency must submit a request for formal 
consultation to comply with section 7 of the ESA. In response, the FWS or NOAA Fisheries would issue 
a Biological Opinion as to whether or not the federal action would likely jeopardize the continued 
existence of a listed species, or result in the destruction or adverse modification of designated critical 
habitat. In compliance with section 7, the FERC requests that the FWS and NOAA Fisheries consider 
this draft EIS as the BA for the Crov, n Landing LNG and Logan Lateral Projects. 

For purposes of this environmental analysis, special status species of plants and animals include: 

species that arc listed by the federal government as endangered, threatened, or candidate 
species; and 

species that arc listed by Pennsylvania, New Jersey, or Delaware as endangered, 
threatened, or species of concern. 

Preliminary informal consultations with the I:WS. NOAA Fisheries. and the Natural lleritagc and 
Nongame and Endangered Species Programs of the PAI)EP, NJDEP, and DNREC were initiated in April 
2(X)3 to assess impacts on special status species. These agency consultations resulted in the identification 
of nine t;,:deral and/or state special status species (one of which is also a Species of Concern undergoing 
status review) that might occur in the project area. During subsequent review of the project, NOAA 
Fisheries indicated that the environmental analysis of the project should also include indirect effects of 
increased vessel traffic on federally endangered marine mammals with the potential to occur in the project 
area. specitically the right whale. NOAA Fisheries also reported that the loggerhead sea turtle should be 
addressed in addition to the green and Kemp's ridley sea turtles. With the addition of these two species. 
11 special status species were considered during the analysis of the project. These 11 species are listed in 
table 4.7-1 and are discussed below. Crown Landing would not bc authorized to begin project work until 
we have completed consultation with the FWS and NOAA Fisheries regarding these federally listed 
species. 

4.7.1 Federally Listed Threatened and Endangered Species 

North Atlantic Right Whale 

The North Atlantic right ,.,,'hale is a federally listed endangered species and a state-listed 
endangered species in New Jersey. The North Atlantic right whale population was historically depleted 
by commercial whaling and has not recovered despite protection from commercial harvest (NOAA, 
2t104c). The current population is thought to number about 300 individuals and, thus is considered one of 
the most critically endangered large whales in the world (NOAA. 2004c). The Mid-Atlantic region of the 
United States is a principal migratory corridor for right whales that travel between the calving and nurser)' 
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areas in the southeastern United States to the feeding grounds in the northeastern United States and 
Canada. 

TABLE 4.7-1 

Special Status Species Potentially Occurring in the Project Area 
ocies Federal Status a/ State Status a/ Comments 

Mammals 
North Atlantic Right Whale 
Euba/aena g/ac~a/is 

Birds 

Bald Eagle 
Hahaeetus /eucocephalus 

E NJ-E 

T PA-E; NJ-E 

Pied Bille~t Grebe None NJ-E 
Pod~/ymbus podiceps 

Peregrine Falcon None NJ-E 
Falco peregnnus 

Fish 
Shortnose Sturgeon E PA-E; N J-E: 
Actpenser brewrostrum DE-T 

Atlantic Sturgeon SC PA-E; DE-E 
Ac~penser oxyrhynchus 

Reptiles 
Bog Turtle T PA-E; NJ-E 
Clemmys muhlenbergti 
Kemp's RLdley Sea Turtle E PA-E; NJ-E 
Lep dochelys kemp 
Green Sea Turtle E DE-E; NJ-E 
Chelon~a mydas 
Loggerhead Sea Turtle T DE-E; NJ-E 
Caretta caretta 
Red-belhed Turtle None PA-T 
Pseudemys rubnventrts 

I ~ -  Status definitions: 
E = endangered 
T = threatened 
C = candidate for I,stmg 
None = no designatnon under the Endangered Specnes Act 
PA = Pennsylvania 
DE = Delaware 
NJ = New Jersey 

Not I,kely to occur nn the pro~ect area, but could be affected by 
increased ship traffic and LNG carriers entering Delaware Bay 
whnle ~n transit to the proposed LNG tenminal 

Active nests are located wnthin 3 and 12 mdes of LNG terminal: 
the closest nest is 2 miles from the proposed pipeline route. 
Foraging habitat us located within the project area at the 
proposed LNG terminal site and along the pnpeline route 

This species has the potential to occur on the site and along the 
proposed pipeline route Breeding habitat does not exist on the 
site. 

Known to nest near the project on the Commodore Bar~ 
Srndge 

Known to occur w~thin the project area, but abundance is 
unknown. 

Likely to occur within the project area throughout the year, put 
age distribution in project area is unknown. 

Surveys dotermnned that suitable habitat for this species was 
not present within the project area. 

Not hkely to OCCur within the project area. 

Not likely to occur wnthin the project area 

Not likely to occur wnthin the project area 

Suntable nab,tat present at Delaware River and Chester Creek 

The two most significant human-caused threats to right whales are entanglement in fishing gear 
and collisions with ships. Because right whales are known to occur in or adjacent to many major shipping 
corridors along the eastern United States and collisions are known to account for over 5() percent of 
human-induced mortality in right whales, NOAA Fisheries established a right whale ship strike reduction 
program. Despite the measures implemented as part of that program (e.g., aerial surveys to notify 
mariners of whale locations, supporting shipping industry liaisons, mandatory reporting programs, etc.). 
right whales continue to be killed by vessel strikes. In response to this continuing problem, NOAA 
Fisheries developed a Strategy to Reduce Ship Strikes of Right Whales (Strategy), which is intended to 
minimize the overlap between ships and ,,~hales and reduce the likelihood of ship strikes to the extent 
practicable (NOAA, 2004c). 
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Although NOAA's Strategy is not yet finalized, the primary regulatory measure proposed to 
reduce ship strikes in the Mid-Atlantic region is the establishment of uniform speed restrictions within 2() 
to 3() miles of the approaches of specific ports and areas, including Delaware Bay (NOAA, 2004c). 
NOAA (2(X)4c) indicated that proposed speed restrictions may be in the range of 10 to 14 knots. For 
Delaware Bay, these speed restrictions would be enforced from February through April and from October 
through December. 

Assuming that up to 180 LNG carriers could unload cargo at the proposed terminal each year, 
about 90 of those ships would be expected to unload at the terminal during the total 6 months from 
February to April and from October to December. These 90 vessels approaching and entering Delaware 
Bay ',,,ould be in addition to the existing ship traffic entering the bay and visiting various ports along the 
Delaware River. The additional ship traffic likely increases the potential risk of a right whale ship strike. 
However. adherence of I,NG ships to NOAA Fisheries" proposed speed restrictions during the applicable 
time periods, in addition to other currently required measures, would be expected to eBectively minimize 
tile potential for strikes, consistent with N O A A  Fisheries' goals of the Strategy. Crown Landing has not 
yet committed to enforcing the applicable speed restrictions for incoming and outgoing LNG ships. 
However. to provide right whales the maximum protection possible, we recommend that: 

Crown Landing should coordinate with NOAA Fisheries to determine the 
appropriate speed for LNG ships and file copies of related correspondence with the 
Secretary prior to commencing operations. 

Although LNG ships servicing the proposed terminal have the potential to strike right whales in 
the ,,icinity of l)elav, are Bay, adherence to speed restrictions proposed by NOAA Fisheries would 
minimize the potential for strikes such that the proposed project is not likely to adversely affect North 
Atlantic right ',','hales. 

Bald Eagle 

The bald eagle is a federally listed threatened species and a state-listed endangered species in 
New Jersey and Delaware. A proposal to remove the bald eagle from the (ederal list of threatened species 
was submitted in 2(X)() and is currently under review by the FWS. In the Delaware Bay region, bald 
eagles inhabit freshwater and estuarine shoreline habitats and their associated tributaries throughout the 
)'car and require large blocks of mature forest in proximity to aquatic foraging areas tor nesting (FWS, 
1996). Nests arc typically located within 1 mile of shallow surface water ti~eding areas. Preferred nest 
sites typically occur in areas with minimal human disturbance; however, bald eagles successfully nest in 
close proximity to human activity and development throughout their range (Livingston et al., 1990). 

The NJI)FP Landscape Project has identified and mapped most of the LNG ternfinal site as 
potential bald eagle foraging habitat (NJDEP, 2(X)4c) and bald eagles are known to tbrage near the site, 
particularly during the breeding and chick-rearing season from January through August. Designated bald 
eagle foraging habitat has also been identified along Raccoon (?reek (NJDEP, 2(X)4c). Because the 
Landscape Project designates foraging habitat primarily through spatial analysis rather than biological 
evaluation or ground-truthing of specific areas, not all mapped areas have been confirmed as preferred 
foraging sites. 

Crov, n Landing designed the terminal such that the forested areas along the river, the only areas 
of the terminal site considered preferred foraging habitat, v,'ould be avoided. As such, construction of the 
I,NG terminal would not directly affect preferred bald eagle foraging habitat. Additionally, the pipeline 
across Raccoon Creek would be crossed by the IlDD method, which v,'ould avoid permanently disturbing 
foraging habitat and potential perch trees adjacent to the creek. Nonetheless, the LNG facilities would be 
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constructed within mapped foraging habitat. The NJDEP (2(~)4c) stated that the loss of these foraging 
habitat areas as mapped by the Landscape Project should be mitigated for. Crown Landing has 
coordinated with the NJ1)EP and the FWS to develop a mitigation plan and is currently considering four 
potential mitigation options: 1) plant a forested buffer along Oldmans Creek using native tree species; 2) 
provide habitat enhancements in the southern portion of the terminal site, such as tree plantings, 
Phragmites control, and creation of water inlets; 3) purchase the parcel west of the terminal site and 
protect it from development; and/or 4) purchase the known bald eagle winter roost site along Oldmans 
Creek. Because mitigation plans have not yet been finalized and thus v,'e ha'.e not had the opportunity to 
review them, we recommend that: 

Cruwn Landing should continue coordinating with the FWS and NJI)EP to develop 
appropriate plans to mitigate for potential impacts on bald eagle foraging habitat. 
Crown Landing should file final mitigation plans, including copies of 
correspondence with applicable agencies, with the Director of the OEP for review 
and approval prior to construction. 

Bald eagles could be temporarily displaced fi'om the toraging areas during construction activities. 
but would be expected to return to utilize the areas once construction activities are completed. Bald 
eagles are not particularly sensitive to disturbance when foraging (EWS. 1996) and thus would likely only 
be displaced during the major construction activities. "l'his displacement would not adversely affect bald 
eagles because foraging habitat is not limited in the immediate vicinity of the terminal site and pipeline 
route and there is sufficient toraging habitat nearby. Bald eagles do not exhibit high site fidelity to 
foraging areas and typically move among difterent foraging sites, so any displacement caused by the 
project should not cause a major disruption in foraging activity. 

The shoreline of the Delaware River in the vicinity of the proposed LNG terminal, eslzecially that 
portion that contains tall, mature trees, is suitable for perching by foraging bald eagles. The proposed 
project would not affect the lorested wetland on the LNG terminal site and would not remove potential 
bald eagle perch trees. However, construction of the proposed 120-foot-high emergency flare at the LNG 
terminal would provide a potential eagle perch site. Any bald eagle using this perch when the flare is 
acti'.atcd could be injured or killed. Crown Landing proposes to eliminate the potential risk of the flare 
on bald eagles by installing perch guards on top of the flare to restrict or eliminate perching. 

'File FWS reported that two bald eagle nests occur in the project area (F'WS, 2(X)3). These nests, 
referred to as the Raccoon (?reek and Mantua ('reek nests, occur about 3 and 12 miles north of the LNG 
terminal site, respectively. The Raccoon Creek nest has been active since 1996 and is located in a 
forested area adjacent to an industrial facility. In the past 5 years, the eagle pair using the Raccoon Creek 
nest have been unsuccessful in producing their own young (hatch failure), possibly due to organochlorine 
contaminants (Smith, 2003). However, every year from 1999 to 2002, the nesting pair has successfully 
raised a foster chick to a fledging (Smith, 2003). The Mantua Creek nest has been active since 2(X)I and 
is also located in a forested area adjacent to another industrial facility. The bald eagles nesting at Mantua 
Creek nest were unsuccessful in producing young in 2001 and 2(X)2. probably due to disturbances 
associated with the proximity of the nest to a road. The pair produced two eaglets in 2003 after moving 
their nest site further from the road and closer to the Delaware River (but still adjacent to the industrial 
facility) (NJDEP, 2001, 2002a; Smith, 2003). 

Although most eagles in this region are relatively habituated to human activity and disturbance, 
they are sensitive to disturbance during the earl)' nesting cycle, which typically occurs in New Jersey 
between January and April. Eagles are least sensitive to disturbance after the young are fledged (late July 
and August) and before nest selection begins (September to January). 
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The Raccoon Creek nest site is located approximately 2 miles from the nearest point of the 
proposed pipeline route and the Mantua Creek nest is approximately 12 miles away. Thus potential 
impacts on nesting bald eagles are not likely and the FWS has indicated that project restrictions due to 
nesting eagles are not warranted. Furthermore. equipment used during construction of the pipeline would 
be lower than tree height. Therefore, imposition of restrictions due to foraging eagles is similarly not 
anticipated (FWS, 21X)4b). 14owever. the FWS has indicated that they will continue to monitor the prc~iect 
area for bald eagle activities. Should conditions change (i.e., new eagles nesting in the area), the FWS 
would reevaluate potential effects of the project on eagles and, if impacts are anticipated, mitigation 
measures may be required. 

Construction and operation of the proposed LNG terminal and pipeline facilities would not 
destroy or remove any known bald eagle nests or roost trees but may disrupt foraging activities of 
individual bald eagles and eagles may temporarily avoid some foraging habitats. Crown Landing has 
committed to providing mitigation for the permanent loss of foraging habitat. This mitigation v, ould 
alleviate potential long-term impacts on bald eagle foraging and the impacts associated with construction 
would bc short term and minor. Thus construction and operation of the proposed LNG terminal may 
affect but are not likely to adversely affect the bald eagle. Additionally. given the distance of the 
proposed pipeline route from knov,'n nest Icx:ations and the avoidance of potential foraging areas by 
completing HDD crossings of suitable toraging habitat, neither nesting nor foraging eagles are expected 
to be affected by the construction of the proposed pipeline. 

S h o r  t no.,.;e S t u r g e o n  

The shortnose sturgeon is a federally listed endangered species and a state-listed endangered 
species in New Jersey and 1)elawarc. Shortnose sturgeon occur along the Atlantic Ocean seaboard near 
river mouths, estuaries, and major rivers from the St. John's  River in Florida to the St. John River in New 
Brunswick. Canada. The sbortnose sturgeon is not known to undertake large-scale oceanic migrations. 
and typically spends its entire lite cycle within its native estuary or river system. The Delaware Ri~.er 
population of shortnose sturgeon is thought to be one of 19 separate, reproductively isolated populations 
on the Atlantic Coast. 

In the Delaware River and Bay, shortnose sturgeon occur from the lower bay upstream to 
Lambertvillc. New Jersey at approximate RM 148. Based on tagging studies (O'Herron, 1993), most 
sturgeon activity occurs between RM 118 and RM 137 and they tend to congregate in upper tidal reaches 
of the river primarily between RM 118 and RM 13t).5 from November through March. Recent surveys 
have identified shortnose sturgeon along tbe ',~,est side of the ship channel on the northern and southern 
ends of the Cherry Flats (approximate RM 71; Shirey et al., 1~)9). NOAA Fisheries (unpubl. data. 2004) 
documented shortnose sturgeon downstream of Philadelphia in 2003 and 2004. 

Shortnose sturgeon typically spawn in areas with clean gravel or cobble bottom in swift water 
(Jenkins and Burkhead, 1994), although some evidence exists that the firmness of the substrate may be a 
more important indicator of habitat suitability than particle size. Shonnose sturgeon spawning typically 
occurs in late March through April, mostly north of Trenton, New Jersey. Male sturgeon typically stay on 
the spawning grounds longer than temales. After spawning, the adults rapidly migrate downstream to 
summer foraging areas (COE. 1997) and then return upriver during the summer (NOAA Fisheries. 1996). 

Shortnose sturgeon are moderately tolerant of a range of salinities. Although sturgeon have 
occasionally been found in salinities a high as 30 ppt. the)' prefer minimally saline conditions (0 to 5 ppt) 
and are primarily residents of estuaries and large, brackish coastal rivers. The proposed LNG terminal 
site is located at the oligohalme-freshwater interface, and thus is in an area where sturgeon are likely to 
congregate, especially juveniles during ,,,,'inter. Although not expected near the proicct area in summer 
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months, a juvenile shortnose sturgeon was captured near the mouth of Oldmans (?reek, just downstream 
of the proposed terminal location, during August 2004 (Shirey, 2004). Juvenile sturgeon are not normally 
caught in this portion of the river, but this capture indicates that juvenile shortnose sturgeon may occur in 
the vicinity of the project area, especially when salinities are low as they were in the summer of 2004. 
With the exception of the spawning season, adult and juvenile shortnose sturgeon prefer areas with little 
or no current (FWS. 1989). Shortnose sturgeon tend to occupy deepwater habitats during the day where 
sufficient oxygen is available but move into shallow areas at night to feed. Adults show a general 
tendency to use deeper areas (approximately 30 to 100 feet deep) more often in winter than in summer 
when they are usually found in water from approximately 4 to 30 t;eet deep. Although not strictly 
nocturnal, shortnose sturgeon tend to be most active at night. 

Shortnose sturgeon are benthic feeders. Adults primarily feed on mollusks, insects, crustaceans. 
and small fish while juveniles eat crustaceans and insects. O'Herron and Hastings (1985) reported that 
the primary food source for sbortnose sturgeon in the Delaware River was the Asiatic clam. This 
mollusk, although generally more numerous in shallow water areas, is known to be widely distributed at 
all depths in the upper tidal areas of the Delaware River (NOAA Fisheries, 1996) and was thc 
predominant benthic invertebrate identilied in samples collected from the proposed dredging area at the 
LNG terminal site. 

NOAA Fisheries (1996) reported that due to the limited information available for shortnose 
sturgeon, it has not been able to accurately identify the ecological patterns of all age classes and sexes of 
the sturgeon in the Delaware River. However, dredging in areas of suitable habitat for any life stage, if 
individuals are present, could affect sturgeon by disrupting migratory movements, destroying habitat/prey 
resources, and/or entraining fish in hydraulic dredges (NOAA Fisheries, 1996). 

The migration o1" sturgeon moving upstream from their ovcrwintering grounds to spawn during 
March could be affected it" individuals encounter dredging activities. Although turbidity does not seem to 
negatively affect sturgeon and individuals encountering suspended sediment plumes could pass through 
the plumes, some individuals may avoid the dredging activities and not return to spawn. Fish movements 
or feeding patterns may also be slightly altered due to turbid conditions. For example, the higher turbidity 
levels resulting from dredging may cause some sturgeon to be more active during the day than normal, 
particularly in shallow waters. Crown Landing proposes to avoid dredging between March 15 and 
August 1, which would mostly avoid impacts on migrating adults returning to spawning grounds. 

As discussed in section 4.6.2, fish are likely to be affected by noise resulting from pile-driving 
activities during pier construction. Since sturgeon could occur in the area during pile driving, they would 
be susceptible to the same potential impacts as other fish (e.g., avoidance of construction areas, especially 
during migrations, injury, or death). Our recommendation in section 4.6.2, which requires Crown 
Landing to discuss with applicable agencies the need for additional conservation measures to avoid or 
minimize potential effects of pile driving on fish, could possibly alleviate potential impacts on sturgeon. 

Dredging could also remove and reduce the availability of benthic food sources. As mentioned 
above, the Asiatic clam was the predominant invertebrate identified in benthic samples collected in the 
proposed dredging area and is the primary food source of shortnose sturgeon in the Delaware River. 
Removal of Asiatic clams during dredging activities could reduce the amount of forage available for 
sturgeon. Based on previous studies, it is expected that Asiatic clams would recolonize disturbed areas 
quickly following construction, although the individuals in the recolonized areas could be smaller and 
thus provide less biomass (O'Herron and Hastings, 1985). Additionally, maintenance dredging and prop 
wash from LNG ships could result in the periodic removal of invertebrates from the proposed ship berth 
and result in a long-term reduction in forage available in the project area. However, this impact would 
not likely affect sturgeon populations since Asiatic clams are known to inhabit all depths of the l)ela~are 
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River and are common upstream of the proposed LNG terminal site, where sturgeon occur in greater 
abundance. 

The NJDFW (NJDEP. 2004e) expressed concern about the Ix)tential for entrainment of sturgeon 
during initial dredging activities. Crown Landing proposes to primarily use a hydraulic dredge to 
excavate the ship berth, Because sturgeon are typically on or close to the bottom substrate, hydraulic 
dredges have the potential to entrain sturgeon, particularly juveniles, in the suction area immediately 
surrounding the aperture of the cutterhead 3"he NJDEP (2004c) has recommended that the outlet at the 
dredge disposal site be monitored to determine whether sturgeon are being entrained. If monitoring 
indicates that entrainment of protected species is occurring, the NJI)EP (2004c) suggested that dredging 
be suspended until further studies are completed and the entrainment of sturgeon is addressed. Crown 
Landing has proposed to monitor the dredge outlet but has not committed to suspending dredging 
operations it" sturgeon are detected in the dredge disposal outlet. To minimize the repeated taking of 
sturgeon during the dredging operations, we recommend that: 

Crown Landing monitor the outlet at the dredge disposal site to determine whether 
sturgeon are being entrained. If monitoring indicates that sturgeon are being 
entrained, suspend dredging operations until NOAA Fisheries and the FERC are 
contacted and provide guidance on how to proceed. 

Crown Landing estimates that sedimentation is expected to occur in the ship berth at a rate of 
60.CX~) to 90,(~X) cubic yards per year and proposes to conduct maintenance dredging on an annual basis. 
hnpacts on shormose sturgeon described tor the initial dredging effort could also c~:cur during annual 
maintenance dredging. 

Water withdrawals fi'om the Delaware River for hydrostatic testing of the LNG storage tanks and 
by I.NG ships during intake of ballast water could also entrain shortnose sturgeon. For hydrostatic test 
water. Crown Landing proposes to withdraw the water from the river over a 2-week period. As discussed 
in section 4.6.2, Crown Landing would screen the intake with a 2 mm wedgewire screen and limit the 
veh~ity at the intake to 0.5 feet per second to minimize entrainment and impingement of aquatic 
organisms, particularly eggs and larvae. Crown Landing proposes to withdraw the water from the 
dredged berth area at a depth of 6 to 8 feet below the v,'ater surface. In addition, Crown Landing proposes 
to avoid hydrostatic test water withdrawals during the month of May, which is typically a period of high 
ichthyoplankton densities. 

Because LNG ships would unload LNG at the proposed terminal between 120 and 180 times 
annually and during all seasons, each time requiring about 13.7 million gallons of ballast water at the 
marine terminal, it is likely that ballast water intake would result in the entrainment, impingement, or loss 
of aquatic resources. Also, NOAA Fisheries and the NJDFW expressed concern about the proposed ship 
berth functioning as a collection basin lot eggs and larvae transported by tidal movements from adjacent 
shallow water habitats and the potential for higher rates of entrainment or impingement of these 
organisms during ballast water intake. To account for these potential impacts, we have recommended that 
Crown l.anding coordinate with resource agencies to determine the need for mitigative measures to avoid 
or minitnize these impacts on aquatic resources in the project area (see section 4.6.2 for additional 
discussion on potential effects of ballast water intake), 

Although water withdrawals have the potential to impact aquatic resources, these activities are 
not likely to affect shortnose sturgeon eggs or larvae. The primary spawning area tbr shortnose sturgeon 
is about 70 Iniles upstream of the proposed LNG terminal site. Given that sturgeon eggs are adhesive and 
attach to available substrate or structure within minutes of being spawned, eggs are not likely to occur in 
the project area. Larval shortnose sturgeon exhibit demersal behavior shortly alter hatching and arc 
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exclusively dcmcrsal by the time the post-yolk sac stage is reached (v,'ithm 10 days of hatching). 
Although it is possible that demersal larvae could travel the 70 miles from the spawning grounds to the 
proposed tcmainal s~te while still of  a size susceptible to water intakes, the hydrostatic test water intake 
structure would be located m the mid to upper levels of the water column and would nut hkcly affect 
demcrsal orgamsms. Depending on final configurations of the ballast water intakes and intake rates, 
juvenile fish occurring in the area have the potential to be entrained during ballast water intake if they 
have not reached a size in which they are able to swim faster than the intake velocity. 

In summary, although Crown Landing would avoid dredging during the period when sturgeon are 
migrating to spawmng grounds, dredging associated with the proposed prnjcct could still reduce the 
amount of torage available and could entrain juvemlc and adult individuals if present near the cuttcrhcad. 
Additionally, ballast v.,ater intakes have the potcntml to entrain juveniles ff present in the water column 
and not of sufficient size to swim faster than the intake velocity. "l'herctorc. the Crown Landing I,NG 
Project is likely to adver.~cly affect shortnose sturgeon. We recommend that: 

• (?rown Landing should not begin construction activities until: 

a .  FERC staff receives comments from NOAA Fisheries, Protected Resources 
Division regarding the proposed action; 

b. FERC staff completes formal consultation with NOAA Fisheries, Protected 
Resources Division; and 

e .  Crown I,anding receives written notification from the Director of the OEP 
that construction may begin. 

With the issuance of this draft EIS, we are asking NOAA Fisheries to open formal consultation 
and issue a Biological Opinion specific to the shortnose sturgeon. 

Because Texas Eastern proposes to use HI)D techniques to install the pipeline across the 
Delaware River, impacts on the river and associated biological communities would be avoided. 
Therefore. the I,ogan Lateral Project would have no eJJect on the shortnose sturgeon. 

Bog Turtle 

The bog turtle is a federally listed threatened species known to occur in wetlands within Chester 
and Delaware Counties in Pennsylvania (Pennsylvania Fish and Boat Commission (PAFBC), 2003a). 
Bog turtles are a semi-aquatic, omnivorous species that prefer relatively open sphagmum bogs and marshy 
wetlands. Bog turtles have specific habitat requirements that include specific vegetative communities, 
mucky soils lbr burrowing, and open wetlands associated with slow moving springs and/or groundwater 
(Pennsylvania Department of  Conservation and Natural Resources (PADCNR), 2003). Bog turtles are 
threatened as a result of  a loss of  habitat, degradation of  the remaining suitable habitat, and poaching. 
Due to the lack of suitable habitat, bog turtles in some cases have become accustomed to disturbed, low 
quality wetlands that often have a semi-enclosed canopy (PAFBC, 2003a). Bogs turtles are also known to 
use forested v.,etlands with small streams or springs as dispersal corridors to other more open marshes. 

The PAFB(" (2003a) indicated that a Phase 1 habitat suitability assessment for bog turtles would 
be reqmred if any direct or indirect impacts to wetlands are expected. Texas Eastern conducted a Phase 1 
study of the proposed pipeline corndor during early summer 2004. The assessment determined that none 
of  the wetlands traversed by the proposed project provide suitable bog turtle habitat. The PAFB(" (2004) 
reviewed the assessment and concurred that tile project is not likely to cause adverse impacts on bog 
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turtles. Smcc statable habitat for this species is not present along the proposed pipeline route, the l.ogan 
Lateral Project would have no effect on the bog turtle. 

Sea Turtles 

Three sea turtle species were identified by NOAA Fisheries as having the potcmial to occur near 
the project area: the Kemp's  ridley, green, and loggerhead sea turtles. The Kemp's  ridley and green sea 
turtles are federally listed (and state-listed) as endangered. The loggerhead sea turtle is federally listed as 
threatened and is a state-listed endangered species m Delaveare and New Jersey. None of these species 
are known to nest in the project area. 

Green turtles occupy three habitat types: high energy oceamc beaches (nestmg), convergence 
zones in pelagic habitat (juvenile lbraging), and benthic feeding grounds in relatively shallow, protected 
v.aters (aduh lbragmg). The primary, green turtle nesting area within the Umted States is hm~ted to a six- 
county area in east central aDd southeast Florida. Common adult foraging habitats are pastures of 
seagrasses and/or algae but small green turtles can also be fbund over coral reefs, worna reefs, and rocky 
bottoms (NMFS and FWS. 1991a). Coastal development threatens nesting habitat and popuhtinns while 
commercial fisheries and pollution pose sigmificant threats to the marine environment. 

"['he major nesting beach where Kemp's ridley turtles emerge m any concentration to lay eggs is 
on the northeastern coast of  Mexico, although additional nesting has been reported from Texas. Florida, 
and South Carolina. Juveniles frequent bays, coastal lagoons, and river mouths. Although adults are 
sometimes tbund on the eastern seaboard of the northwestern Atlantic Ocean, they are typically confined 
to the Gulf  of Mexicn. Members of  this genus are usually found in water with low salimty, high turbidity, 
high organic content, and ,,,,'here shrimp arc abundant. Major threats to this species include incidental 
mortally, in commercial shnmping, marine pollution, and dredging activmes. 

I.oggcrhead turtle nesting in the United States occurs primarily on the beaches of Flnnda but has 
also been reported from North Carohna, South Carolina, and Georgia (NMFS and FWS. 1991b). Post- 
hatchling and juvenile habatat use is associated with sargassum and/or debris in pelagm drift lines. 
Subadult habitat usage is associated with nearshore and estuarine waters along continental margins, which 
are used as developmental habitat. Adult habitat selectmn ~s not well understood but it seems clear that 
adults can use a variety of habitats. Coastal development threatens nesting habitat and populations, while 
commercial fisheries and pollutmn pose significant threats to their marine environment. 

"lhe greatest potential threat tu sea turtles, if present in the project area, would be impingement or 
entrainment into the hydrauhc dredge cutterhead. Hov.,ever. NOAA Fisheries has previously determined 
that pipeline dredges are unlikely to adversely afi~ct sea turtles (NOAA Fisheries, 1996). In addition, it is 
likely that turtles would be able to avoid hydraulic dredges. Also, dredging is not currently scheduled to 
occur dunng the summer months ,,,,'hen sea turtles have the greatest potential to occur in the project area. 
Therelbre, consm.lction of  the proposed LNG terminal is not likely to adverse(v qffect sea turtles. 

Because Texas Eastern proposes to use IIDI) techniques to install the pipeline across the 
Delaware River. impacts to the river and associated bmlogical commumties v,,ould be avmded 
Therefore. the l.ngan Lateral Project would have no ef/ect on tile sea ttualcs. 
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4.7.2 State-listed Species 

Atlantic Sturgeon 

The Atlantic sturgeon is a state-listed endangered species in Pennsylvania and New Jersey and a 
candidate species tbr federal listing. Although petitioned for federal listing in 1998, it was determined 
that hstmg the Atlantic sturgeon as a federally endangered or threatened species was not warranted 
l lowc,.er, NOAA Fisheries has retained Atlantic sturgeon on Its hst of cand,datc species to monitor. "lhe 
Atlantic sturgeon is protected by several federal, state, and intcmatlonal programs and the Atlantic States 
Marine Fisheries Commission has prepared a Fishcrnes Management Plan to regulate the harvest and 
coordinate the management of stocks from Maine to Fhn'ida (NOAA Fisheries and FWS. 1998). 

The Atlantic sturgeon is an anadromous species that inhabits large estuaries and Atlantic coastal 
waters. Atlantnc sturgeons are occasionally found within different salinity regions m the Dela`.vare River. 
Juvcndes also spend time in the I)elaware P, iver before going to the ocean (PAFBC. 2001). Atlantic 
sturgeons generally remain in the l)elaware Bay area throughout much of the year but may migrate up the 
river in June when the water warms. The abundance of sturgeon in the upper reaches of  the nvcr  tends to 
decline in September, which likely reflects an outward migration of adults to the Atlantic Ocean in early 
fall. Ju,.'eniles live in fresh,.vatcr for about 4 years betbre moving to ocean waters to mature (PADCNR. 
2003: NJDFW, 2003) and thus could be present in the river near the proposed I.NG terminal snte 
throughout the year. 

Preferred Atlantic sturgeon spawning areas consist of  clay. rubble, gravel, or shell v.'lth fast- 
flowing `.vater at depths less than 30 feet (Vladykov and Grceley, 1963). Spav.'nmg runs generally begin 
in April and peak in May. Records indncate that most spawning occurs downstream of  the LNG terminal 
site. llowever, a study conducted by the Atlantic Sturgeon Status Review Team (ASSRT) in 1998 
indicated that the primary spawning and nursery habitat lbr the Atlantic sturgeon in the Delaware Rv,'cr is 
located upstream of  the proposed I,NG terminal site between the Delawarc-Pennsylvama border and 
Trenton (ASSR'I', 1998). A similar study also determined that Marcus Ilook area appears to hc primary 
habitat tot immature Atlantic sturgeon during the summer months (O'Herron. 1993). Thus the project 
could impact spawning migrations, egg development, and individuals that may occupy the site during tbe 
summer months, tlowcver, because the shallow water areas in the proposed dredging area for the 
proposed ship unloading facdity contains a substrate of fine sand and silt, which is unsuitable as spawning 
habitat, the project is not expected to impact spawning habitat. 

Crown Landing proposes to adhere to agency recommended timing restrictions for dredging 
activities and would not conduct dredging operations between March 15 and August I. Avoiding 
dredging during this period would likely avoid potential impacts on Atlantic sturgeon migrating upstream 
in the spring to spawn and sturgeon migrating upstream in summer to locate warmer water. However, 
sturgeon migrating downstream to the Atlantic Ocean in late summer or early fall could pass by active 
dredging operations. Potential impacts on sturgeon during out-migration would be similar to those 
discussed previously for shortnose sturgeon. Specifically, dredging could disrupt migratory movements, 
destroy habitat/prey resources, and/or entrain fish in hydraulic dredges. Although adults and larger 
juveniles would be expected to avoid dredging operations, smaller sturgeon, which remain in the 
Delaware River tbr several years, could be present and potentially affected in the project area during 
dredging operations. The NJDEP (2004c) has recommended that the discharge outlet should be 
monitored at the dredge disposal site to determine `.vhether sturgeon are being entrained. As stated m 
section 4.7.1 regarding the shor~nose sturgeon, wc recommend that Crown 1,anding momtor the outlet at 
the disposal site. If momtormg indicates that sturgeon arc being entrained, `.`.'e recommend that dredging 
operations be suspended untd NOAA Fisheries antt the FEP, C are contacted and provide guidance on how 
to proceed. 
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Smlilar to the shortnose sturgeon, water v,'ithdrawals from the I)elaware Rivcr for hydrostatic 
testing of the I.Nfl storage tanks and by I.NG ships durmg intake of ballast water could also entrain 
Atlantic sturgeon. To account for these potential impacts, we have recommended that Crown Landing 
cnordinatc ,a,th resource agencies to determine the need for mmgative measures to avoid or minimize 
these mlpacts on aquatic resources in the project area (see section 4.6.2). Although spawning by Atlantic 
sturgeon is not expected to occur within the proposed dredging area. spawning m adjacent suitable 
habitats could occur and eggs and developing larvae have the potential to be transported via currents or 
active migration into the proposed project area. Thus. eggs and larvae could be entrained during water 
intakes. However, similar to shortnose sturgeon, Atlantic sturgeon eggs are adhesive and are expected m 
adhere to the substrate or other suitable strueturc soon after being spawned. Additmnally. Atlantic 
sturgeon larvae become primarily demersal within 10 days of  hatching; thereforc, the likehhood of 
Atlantic sturgeon eggs or larvae being withdrawn into water intakes located in the m~d to upper level of 
the water column is Iov,'. 

Similar to shortnose sturgeon, since Atlantic sturgeon could occur in the arca during pile driving, 
they would be susceptible to the same potential impacts as other fish (e.g.. avoidance of constructmn 
areas, especmlly dunng migrations, injury, or death). Our recommendation in section 4.6.2, v,hlch 
requires Crown Landing to discuss with applicable agencies the need for additional conservation 
measures to avmd or minimize pntential effects of pile driving on fish. could possibly alleviate potential 
impacts on sturgenn. 

In summary, because juvenile Atlantic sturgeon have the potential to occupy shallow water areas 
of the project site throughout the year, there is a potential for the project to affect the spemes, directly 
thorough entrainment and indirectly through habitat and prey loss. It is likely that measures implemented 
to avoid and/or minimize impacts on shortnose sturgeon would also provide conservation benefits to the 
Atlantac sturgeon. However, also similar to the shortnose sturgeon, there is a potential lbr individuals to 
Ix.' adversely' aflected by the proposed project. 

Because Texas Eastern proposes to use HDD techmques tu install the pipeline across the 
Delaware River. impacts to thc river and associated biological communities would be avmded. 
Therefore, the I,ogan l..atcral Project would have no effect on the Atlantic sturgeon. 

Red-bellied Turtle 

The red-bellied turtle is listed as threatencd in Pennsylvania due to limited habitat, draining and 
filling of wetlands, water pollution, and competition from the non-native red-eared slider. Red-belhcd 
turtles can be found in relatively large, deep creeks, rivers, ponds, lakes, and marshes (PADCNR. 2003). 
I 'hc streams, lakes, and marshes inhabited by thc red-bellied turtle must have permanent water and plenty 
of  basking sites. The red-bellied turtle is known to inhabit the Delawarc River and may be found in other 
watcrbodies that v,'ould be crossed by the l,ogan Lateral. At the recommendatiun of  the PAFBC (2003a), 
Texas Eastern conducted a habitat assessment of  the proposed pipehne route in early summer 2004. The 
habitat assessment determined that althuugh some of the streams that v,'ould be crossed by the pipeline 
could provide basking habitat tor red-bellied turtles, none provide the required habitat Ibr nesting or 

foraging. 

The PAFBC (2004) reviev,'ed Texas Eastern's assessment and determined that only Chester Creek 
and the Delaware River provide suitable habitat for the red-bellied turtle. The PAf'B(" concluded that use 
of  the HDD methnd v,'ould avoid impacts on any turtles inhabiting these waterbodies. Since Texas 
Eastern proposes to use the HDD method to cross these t;vo v,'aterbodies, the proposed project is not 
likely to havc adverse impacts on red-bellied turtles. 
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Pied-billed grebe 

The pied-billed grebe is a state-listed endangered species in New Jersey. Pied-balled grebes are 
not known to use the proposed LNG terminal site but have been documented m the vicinity of the site 
(NJDEP. 2003d). f h e  pied-billed grebe Is a small duck-hke diving bird of freshwater marshes, lakes, 
ponds, bogs. reservoirs, and slov,' moving rivers. }hstoncally. pied-billed grebes were a common nesting 
species m suitable habitat m New Jersey. By 1940. hov.'cver, human aclivities (primarily hunting Ibr both 
food and feathers) had reduced the numbers of  nesting pairs in the state to 12. From the 1940s through 
the 1060s, pied-billed grebe populatmns increased as large amounts of  land were protected anti managed 
lor ,.vaterfov, I. Since then. the number of nesting grebe populatmns has declined. 

Pied-billed grebes spend nearly all of  their time in water. "lhey are particularly v,,ell adapted to 
swmm~mg underwater v. here they forage for mollusks and crustaceans. Pied-billed grebes nest m 
fresh'.;ater marshes associated v.,ith slov,,' moving rivers, ponds, bogs, lakes, and reservoirs. Breeding sites 
arc typically associated with areas of fairly dcepv,'ater interspersed with submerged or floating aquatic 
vegctatum and dense emergent vegetation such as cattails, common reed. anti bulrushes (NJDFW 2003). 
During the non-breeding season, pied-billed grebes can be tbund in a variety of aquatic habitats, including 
brackish and tidal areas ",,.'hen freshwater freezes (Andrle and Carroll, 1988). 

Wetland surveys identified emergent wetlands at the I.NG terminal site that could be used by 
grebes during the non-breeding season, when individuals have less rigid habitat requirements, are highly 
mobde, and move according to weather patterns and Ibod availability. The emergent wetlands on the 
proposed site, hov,'ever, do not contain open-water areas that would make them suitable breeding habitat 
for prod-balled grebes, l 'he only open-water areas on the site are drainage ditches, which have strong, 
tidally influenced currents that make them unsmtable for nesting grebes. Additionally, no grebes were 
seen or heard during wetland surveys in April, May, and August 2003 (Environmental Resource 
Management, 2003). Pied-billed grebes are extremely secretive during the breeding season, but when 
disturbed, the',' make a distractive alarm call that would hkely have been heard during wetland surveys if 
individuals ,,,,'ere on the site. 

"lhe agencies did not request that "lexas Eastern conduct surveys fbr pied-billed bn'ebe along the 
pipeline route, llov,'cvcr, records indicate that pied-billed grebes nest in the wetlands adjacent to Birch 
Crock near MP 9.2 and may also use suitable habitat along Raccoon Creek (Enviroweb, 2003). A habitat 
assessment conducted by Texas Eastern determined that suitable habitat for the prod-billed grebe does not 
exist at these wetland areas due to the lack of open-water wetland habitat. Results of this assessment 
were submitted to the NJI)FW on August 30, 2004. Comments provided by the NJDFW wdl be reviewed 
and included in project plans, as applicable. 

Texas Eastern proposes to use the HDI) crossing method to cross Birch and Raccoon Creeks, thus 
minimizing potential impacts on pied-billed grebes that may utilize these waterbodies as foraging habitat. 
However, the current proposed alignment of  the tlDD for Birch Creek dc~s not avoid all of  the emergent 
wetland area adjacent to the waterbody. Following installation of  the pipeline, emergent wetlands would 
be restored and would likely return to near preconstruction condition within a year after construction. 

Since Texas Eastern proposes to use the HDD method to cross Birch and Raccoon Creeks and 
suitable habitat has not been identified within the construction workspace, the proposed project is not 
likely to have adverse impacts on the prod-balled grebe. 

Peregrine Falcon 

The peregrine fhlcon ,.,,'as t;.:derally listed as endangered in 1970 and state-listed as endangered by 
New Jersey m 1074 and by Pennsylvania m 1984. The breeding population of peregrine falcons m 
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eastern North America was extirpated by the mid-1960s primarily due to the use of the pesticide 
dlchlorcxhphenyhrichloroclhane (llD'l') (PAI)('NR, 2003. NJDFW. 2003). "lhe use of I)DT was banned 
in the United States in 1972 and a Peregrine Falcon Recovery Plan was initiated in 1975. Since that time. 
a reintroductmn program as ,.','ell as the mstallatum of artificml nest s~tes have resulted in stable breeding 
populations in most of the eastern United States. Because of these programs the national recovery goals 
;','ere met and the peregrine fhlcon ,.','as removed from the tederal endangered species list in 1999 
(NJDI'W. 2003). Hov,ever. the peregrine falcon remains a state-hsted species in New Jersey and 
Pennsylvania. Peregrine falcons historically nested ahmg the cliffs and rocky outcrops of the Delaware 
Rv,'er. As humans moved into their habitats, peregrine falcons incorporated the use of man-made 
structures such as bridges and tall buddings into its breeding and foraging habitats. 

Peregrine falcons are fimnd near the project and have been known to nest on the Commodore 
Barry Bridge (COE. 1997). (Siven the distance of the bridge from the LNG terminal site (upstream abuul 
3 miles) and the regular disturbance associated with traffic on the bridge and boat traffic on the Delaware 
River. it is unhkely that the falcons v,,nuld be affected by the project even i fa  pmr of peregrine thleons is 
nesting on the bridge during conslructmn. 
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4.8 LAND USE, RECREATION,  AND VISUAL RESOURCES 

4.8.1 Land Use 

4.8.1.1 LNG Terminal  

The proposed LNG terminal v,'ould be located on a privately owned site on the south side of the 
l)elaware River in l.ogan Township, Gloucester County. New Jerscy. The site consists of approximately 
175 acres of land between tJ.S. Route 13('; and the Delaware River. The site is currently undeveloped and 
contains mostly wetlands and active and inactive farm fields. The active farm fields have most recently 
been planted in soybeans, ttistorically (primarily between the 1930s and 1960s) the site was used for 
dredged material disposal. The site is currently zoned as "light industrial' by l.ogan Township. Permitted 
uses ,,~,ithm light industrial areas include freight terminals, light manufacturing, and warehousing. Ten 
pipelines (t~,o natural gas pipelines, one nitrogen pipeline, three inactive pipelines, and four product 
pipellnel traverse the site. 

Of  the 175-acre site, about 39 acres would be permanently developed for  the LNG terminal 
facilities. Table 4.8.1-1 summarizes the acres of each land use that would bc affected by the proposed 
LNG terminal. In addition to the 39 acres permanently developed for the LNG ten'ninal facilities, about 4 
acres would be used as a temporary staging and expanded work area during construction. The 4-acre area 
would be located in the southeast corner of the site adjacent to the access road and approximately 3(X) feet 
north of U.S. Route 130 and would include construction offices, material storage, and parking. The 
fhcility septic system v, ould also be located in this area. The majority of the 4 acres v,'ould be graded and 
returned to open space after construction; however, 0.5 acre would be used for a septic system drain field. 
Dual teed electric transmission lines would be extended to the LNG terminal site from the existing 
('onectiv electric substation across U.S. Route 130 from the site entrance and along the site access road to 
the terminal area. About 3,5fX) feet of transmission line would be supported by transmission poles spaced 
an average of 225 teet apart. 

TABLE 4.8 1-1 n 

Land Area Affected by the Proposed LNG Terminal i 
_J 

Description Wetlands Cropland Upland Shrub Industrial/Developed Total 
(acres) (acres) (acres) (acres) (acres) 

ExJstpn 9 Sure Conditions 109 2 60.8 3 1 1.7 a] 174.8 

Proposed Site Conditions 109.2 25.4 1 6 38.6 b/ 1745 

Land Use Change 9.9 (35.4) (1.5) 36.9 9.0 

_a/ 
b/ 

Incfud6~ existin 9 farm roads, 

Includes the 1.7 acres of existin 9 farm roads plus an additional 2.4 acres for roads, 1,3 acres for administrative areas, 
181 acres for LNG storage, 13 9 acres for LNG process areas, and 1 2 acres for tie-nn to the existing natural gas 
pipeline systems on site. 

The Crown Landing LNG Project would also require about 29.8 acres of riverbed associated with 
the Delaware River for a pier (approximately 2.4 acres) and berthing facilities (approximately 27.4 acres, 
including the area to be dredged). The majority of the offshore ship unloading facility would be located 
in Delaware waters within the boundaries of New Castle ('ounty. 

Existing land uses surrounding the proposed LNG terminal site include a mixture of industrial, 
agricultural, open space, and scattered residential uses. Land use on the New Jersey side of the Delaware 
River is dominated by agricultural and open space uses with scattered residential and industrial uses. 
Northeast of the proposed LNG terminal site are two industrial facilities, the Logan Generating Station 

4-81 



Unofficial FERC-Generated PDF of 20050222-0062 Issued by FERC OSEC 02/18/2005 in Docket#: CP04-411-000 

and Ferro Industries plant. The Delaware and Pcnnsylvania side uf the l)elaware River, which is about 
1.1 miles wide at the proposed I,NG terminal site, is more heavily developed than the New Jersey side. 
The river frontage on the Delaware and Pennsylvania side is dominated by heavy industrial uses such as 
oil refineries and petrochemical industries. 

4.8 .1 .2  Pipe l ine  Faci l i t ies  

The Logan Lateral Project would involve construction of a 30-inch-diameter pipeline that would 
connect the LN(J terminal with the existing Texas Eastern natural gas pipeline .system in Brookbaven 
Borough. l)elav.'are County, Pennsylvania 5. The pipeline would consist of about 11 miles of 30-inch- 
diameter pipeline in Delaware County, Pennsylvania (4.9 miles) and Gloucester Count'.'. New Jcrscy (6.1 
miles). Table 4.8.1-2 summarizes the land uses crossed by the proposed pipeline route. 

TABLE 4.8 1-2 

Land Uses Crossed by the Pipeline Route for the Logan Lateral Project 
State Open Roadway/ Forest Agricultural Open Commercial/ Other Residential Total 

Land Railroads Land ~/ Land _d/ Water _el Industr.al Land ~/ Land _h/ (miles) 
_a/ b/ (miles) (miles) (miles) Land !/ ImlleS) tmlles) 

(miles) Imiles) (miles) 

Pennsylvania 09  16 0.9 00 0.5 06  03  01 49 
New Jersey 31 0.2 0.8 15 05 00  0.0 00  61 
Prelect Total 40 18 17 15 10 06 0,3 0,1 110 

J (360,,) (16%) (15"%) (14%} 1'9%) (6%) (3%1 (T%) (100%) 

_a/ Open land consists of vacant parcels or open space not specifically designated for outdOOr recreation. Includes mowed 
areas (nol resLdential lawns) and undeveloped areas of property owned by commercial/industrial operations or private 
residents idso includes op~n field recJrowth and upland scrub Emergent and scrub-shrub wetlands and open maintained 
existing pipeline nght-of-way are also included in this land use category. 
Roadway and railroads include both state and federal road and road nght-of-way crossings and all active railroad Crossings 
Forest land consists of upland and wetland forest areas not being used for agricultural or forestry specific purposes 
Agricultural land consists of areas primarily used for active cropland, orchards, vineyards, or hay fields 
Open water includes stream cross,rigs greater than 10 teat in width (e,g. the Delaware Rtver crossing) 
Commerctal/industrial land tncludes electric power plants or gas utilily stations, manufacturing or industrial plants, and 
commercial or retail facilities 
Other land includes spectal use areas including schools, parks, and churches, 
Remdential land consmts of areas used primarily for private dwelhngs Remdential yards, subdivisions, and planned new 
residential developments are also included in this land use category. 

i : 131 
_c; 

i _e/ 

! _~' 

Of the 11 miles of the proposed pipeline, about 6,4 miles (58 percent) v.'ould be constructed 
within or adjacent to various existing rights-of-way. Of the 6.4 miles, 3.1 miles v, ould be h',catcd ,,~ithin 
Texas Eastern's existing pipeline easement (1.4 miles) or other existing pipeline eascn/ents (1.7 relics), 
3.1 miles would be located v,'ithin existing roadways, and 0.2 mile would be located within an existing 
railroad right-of-way. The remaining 4.6 miles (42 percent) '*ould be constructed on newly created right- 
of-way. The predominant land use that would be crossed is open land comprising about 4.0 miles (36 
percent) of the pipeline route. The remaining land uscs crossed include roadway/raih'oads (1.8 miles or 
16 percent), retest land (1.7 miles or 15 percent), agricultural land (1.5 miles or 14 percent), open water 
(1.0 mile or 9 percent), commercial/industrial land (0.6 mile or 6 percent), other land (0.3 mile or 3 
percent), and residential land ((.I. 1 mile or 1 percent). The construction right-of-way associated with the 
pipeline v, ould also be located within 511 feet of several residenccs (see section 4.8.3.2). 

"I*hc t i t  m ~i th  the ( 'o lumbia Gas Jnd Tr .msco natural ga~ pipt 'hnc ~} s tems wouid t~:cur '.~ithm lhc propt)~cd I_N(; t c n n m a l  sJtc 
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Land use impacts associated with the pipeline would include the disturbance of existing land uses 
within the right-of-way during construction and retention of a new permanent right-of-way for operation 
of the pipeline. Texas :Eastern proposes to use a maximum lfX)-foot-wide construction right-of-way. The 
construction right-of-way would be reduced as necessary in residential and wetland areas. A 50-foot- 
wide right-of-way would be permanently retained in all areas except at road crossings and within 
roadways where the right-of-way width would be as permitted by the local agencies. The typical right-of- 
way cross sections that Texas Eastern would use for the proposed pipeline are provided in Appendix B. 
In addition to the construction right-of-way, Texas Eastern would use various temporary extra 
,.,,orkspaces. staging areas, and access roads to facilitate construction activities. No pipe yards have been 
identified by Texas Izastern at tiffs time. The hx:atiuns and sizes of the identified tempora D' extra 
workspaces and staging areas are listed in table C-I in Appendix C. Table C-2 in Appendix C lists the 
proposed access roads that would be used during construction of the Logan l,ateral Project. 

Texas Eastern proposes to modify and upgrade one existing aboveground facility and '.,,ould 
construct two new aboveground facilities. Mtxlifications and upgrades would be made to Chester 
Junction, which is an existing 1.3-acre fenced facility located on a 5.7-acre site owned by Texas Eastern 
within a residential ncighborhcxxl in the Borough of Brookhaven. The work would be conducted within 
the limits of the existing site and no new property would need to be acquired by Texas Eastern. The 
Logan mainline valve at MP 2.1 would be a new facility located partially within Texas Eastern's existing 
right-ot-way in an open area behind buildings associatcd v, ith the 1-95 Industrial Park. Texas Fastern 
would need to acquire an additional 0.1 acre of land tor construction and operation of this facility. Thc 
new Crown Landing meter and regulation station would be kx:ated within the proposed developed area of 
the 175-acre I,NG terminal site. The facility would require a 0.5-acre area within the site. 

Construction of the pipeline facilities would disturb a total of about 177.3 acres ot land, including 
the pipeline construction right-of-way, temporary extra workspace and staging areas+ access roads, and 
abo,,eground fhcilities. Of this total, 101.1 acres would be disturbed by the pipeline construction right-of- 
way, 65.6 acres would be disturbed by temporary extra workspace and staging areas. 4.4 acres would be 
disturbed by access roads, and 6.2 acres would be disturbed by aboveground facilities. Table 4.8.1-3 
summarizes the acres of each land use that would be affected by construction and operation of the 
proposed pipeline facilities. 

()pen land would be the primary land use affected by construction of the pipeline facilities 
totaling about 51.5 acres (29 percent). The remaining land uses that would be disturbed consist of 50.8 
acres (29 percent) of agricultural land, 23.4 acres (13 percent) of forest land, 17.7 acres (I0 percent) of 
roadway/railroad. 16.8 acres (9 percent) of commercial/industrial land, 15.4 acres (9 percent) of other 
land, 1.4 acres ( 1 percent) of residential land. and 0.3 acre (<1 percent) of open water. 

Of the 177.3 acres of land affected by construction of the pipeline facilities, about 54.1 acres 
would be retained as permanent right-of-way for the pipeline and 1.8 acres for the aboveground facilities. 
The land that is retained as permanent right-of-way for the pipeline would be allowed to revert to former 
use with certain restrictions. Activities such as the construction of alxweground structures, including 
houses, house additions, garages, patios, [x×~ls, or any other object not easily removable, or the planting 
and cultivating of trees or orchards, would be prohibited within the permanent right-of-way. The 
remaining 121.5 acres that are used for construction would be allowed to revert to prior uses following 
construction with no restrictions. 
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TASLE 4 8 1-3 

State]Facilily Open Land 
Acres of Land Affected by Construction and Operation of the Pipeline Facil!tles_ f0~" the Logan Lateral Project 

Agncultural Forest Land Roadway/Railroad Commercnal/Industnal Other Land Res~denlial 
Land (acres) (acres) (acres) Land (acres) (acres) Land (acres) 

Const. Oper. Const. Oper. Co~st. Oper 

(acres) 
Const. O p e r .  Const. Oper. Const Oper Const Oper. 

Open Water Total (acres) 
(acres) 

Const Oper. Const, Oper. 

124 4 8  8 8  0 0  94  3 8  3,8 2 0  1.4 0.3 0.1 2 8  421 18,9 

5 4  0 0  0,1 0.0 16 O.0 11.5 0.0 0O 0,0 0,0 0 0  22.5 OO 

0O 0 0  10 0,0 01 0 0  0 0  0.0 0O 0O 0 0  0 0  11 O.0 

0 0  0O 0O 0.0 5 7  1.3 0 0  O.0 0 0  0 0  O0 0O 5.8 13  

17.8 4.8 9 8  0.0 168 51 154 2,0 1.4 0.3 0.1 2 8  714  20.2 

3 7  3 8  4 4  0 0  O0 0.0 0.0 0 0  0O 0,0 0.2 3 3  590  35.1 

1.9 9 0  0.2 0.0 0 0  0.0 0,0 0 0  0 0  0.0 0 0  0.0 432  0.O 

Pennsylvania 

Pipeline 6.2 5 3 0 0 0.0 
Right-of- 
Way ~/ 

Tem0orary 3 8  0.0 0 0  0 0  
Extra 
Workspace 
and Staging 
Areas 

Access 0 0  0.0 0.0 0 0  
Roads 

Aboveground 0,1 01 0 0  0 0  
Facilities ~/ 

Pennsylvania 10.1 5.4 0,0 0 0  
Subtotal 

New Jersey 

Pipeline 320  188 187 9.3 
Rnght-of- 
Way ~/ 

Temporary 9.4 0 0  317  0.0 
Extra 
Workspace 
and Staging 
Areas 

Access 0,0 0 O 0 O 0 0  
Roads 

Aboveground 0.0 0,0 0.5 0 5  
Facdnties ~/ 

New Jersey 414  188 5 0 8  9.7 
Subtotal 

Pipeline 
Facilities 
Subtotal 

Pipeline 38.2 24,1 18,7 9.3 
Right-of- 
Way 

0.0 0.0 3 3  O.0 0.0 0 0  0 0  0 0  0 0  O0 O.0 O.0 3 3  O0 

O.0 0 0  0 0  0 0  0 0  0 0  0.0 0.0 0 0  0O 0,0 0 0  0 5  0.5 

5 6  3 8  7 9  0 0  0 0  0,0 0 0  0 0  0.0 0.0 0 2  3 3  106,0 35.6 

161 8.5 131 0O 94  3 8  3 8  2.0 14 0.3 0.3 61 1011 54.1 
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TABLE 4 8 1-3 (cont'd) 

A c r ~  of Land Affected by Const ruct ion and Operation of the Pipel ine Facil i t ies for the Logan Lateral Project 

0 

f l  

I 

State/Facility Open Land Agricultural Forest Land Roadway/Railroad Commercial/]edustnal Ott~er Land Resndential Open Water Total (acres) 
(acres) Land (acres) (acres) (acres) Land (acres) (acres) Land (acres) (acres) 

"--" Const. Oper. Const. Oper. Const. O l ~ r  Const. Oper Const Oper Const. Oper  Const (::)per Const Ober Const. Oper, 

Temporary 13.2 0.0 31.7 0.0 7.3 0.0 0.3 0 0  16  0.0 1 l 5 0 0  0,0 0 0  0 0  0.0 
Extra 
Workspace 
and Staging 
Areas 

Access 0.0 0.0 0.0 0.0 0.0 0.0 4,3 0 0  0 1 0.0 0 0  0 0  0 0  0.0 0 0  0.0 4.4 
Roads 

Aboveground 0.1 0.1 0.5 0 5  0.0 0.0 0 0  0 0  5.7 1.3 0,0 0,0 0 0  0 0  0.0 0.0 6 2  
Faciht=es 

Pipeline 515  24.1 50.8 9.7 23.4 8 5  17.7 0 0  168 81 154 2.0 1.4 0,3 0 3  6.1 177,3 
Facilities 
Total 

b/ 

Const, 
Oper 
Note: 

65.6 0 0  ~0 
13. 

0.0 0 

r~ 
1 8  o o 

U1 
o 

55.8 

i 
o 
o 

i,.( 

~0 
13. 

['=1 

c~ 

o 
['=1 

o 

co 

o 
o 
u1 

o 
(3 

~0 
t-,t =a: 

Based on a 100-foot-wx:ia construction right-of-way. Some areas would have 8 reduced COnstruchon nght-of-way to avoid impacts on resndentlal and wetland areas. OperatK)n 
acreage is based on a 50-foot-w4de permanent right-of-way in all areas excedt at road crossings and Wlthnn roadways where the right-of-way w~dth would be as penmitted by the local 
agencies. Beginn~g at approximately MP 10. the p ip ,  ida right-of-way would be located w~thm the proposed 175-acre LNG terminal sae but does not ovedap the 39 acres that would 
be permanently developed for the tenmioal facilities. 

The modifications and upgrades at Chester Junction would be conducted w~thin the existing 1 3-acre fenced facihty located on a 8 7-acre site owned by Texas Eastern The work 
would be conducted Within the limits of the existing site and no new p~'oberty would need to be acquired by Texas Eastern. The Logan mainline valve would require an additional 0 1 
acre Outside o~ Texas Eestern's existing right-of-way. 

The Crown Landing mater and regulation station would be located within the developed area (i.e., 39 acres) of the 175-acre LNG terminal si te 

Construction impacts 
Operat k~, Impacts 
The totats shown in this table may not equal the sum o~ addends due to rounding 
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The majority of the pipeline would be located on privately owned lands. Public lands that v,'ould 
be crossed include roads, waterlxxlies, one small tract of forested property associated with a sewage 
treatment plant south of Cbester (':reek owned by Aston Township, two small tracts of forested property 
owned by Chester Township, and one municipal park owned by the City of Chester (see section 4.8.5.1 ). 
Texas Eastern would need to acquire easements or property to construct and operate the proposed 
facilities. The easement would convey both temporaD' (for construction) and permanent rights-of-way to 
Texas Eastern and would give Texas Eastern the right to construct, operate, and maintain the pipeline 
facilities. Texas Eastern would negotiate a one-time payment for each easement. An easement agreement 
between a company and a landowner typically specifies compensation for losses resulting from 
construction, including losses of non-renewable and other resources, damages to property during 
construction, and restrictions on existing uses that would not be permitted on the permanent right-of-way 
after construction. 

If an easement cannot be negotiated with a landowner and the project has been certificated by the 
FERC, the company may use the right of eminent domain granted to it under section 7(h) of the NGA and 
the procedures set forth under the Federal Rules of Civic Procedure (Rule 71A) to obtain the right-of-way 
and extra workspace areas. The company would still be required to compensate the landowner for the 
right-of-way and damages incurred during construction. Hov, evcr, the level of compensation would be 
determined by a court according to state or federal law. In either case, Texas Eastern would compensate 
landowners for use of the land. 

4.8.2 Existing Residences and Planned Developments 

4.8.2.1 LNG Terminal  

Existing Residences 

Based on a review of aerial photographs and supported by a field survey, about 20 residences are 
located within 1 mile of the entrance to the proposed LNG tcrminal site. The closest residence is 
approximately 2.3(X) feet from the proposed LNG terminal. All but three of the houses are located across 
U.S. Routc 130 from the proposed LNG terminal site. Of tbe 20 houses, nearly all are located in clusters 
south and southeast of the site along U.S. Route 130 and Center Square Road. The other houses are 
scattered along ~hc south side of U.S. Route 130 and in Oldmans Township. As of 2(XX), the population 
living in a 1 mile radius of the proposed I,NG terminal site was approximately 28. The population living 
in a 2 mile radius of the site, which includes portions of Delaware and Pennsylvania on the other side oI 
the river, was approximately 3,538 (I.'.S. Bureau of the Census. 2(X)I). 

During construction of the LNG terminal, short-term impacts on nearby residences could include 
increased construction-related traffic on local roads, dust generated during site construction, and noise 
from construction equipment. In general, as the distance to the construction site increases, the impacts on 
these areas decreasc. Additional information on measures Crown Landing ',~,ould implement to reduce 
impacts associated with increased traffic, dust, and noise is presented in sections 4.9.4, 4.11.1, and 4.11.2. 
respectively. 

Potential impacts on nearby residences during operation of tile LNG terminal include increased 
visibility of aboveground structures associated with the facility, increased traffic, changes in air quality, 
and safety hazards. These impacts and applicable mitigation measures are discussed in sections 4.8.6.1, 
4.9.4.4.11.1, and 4.12 respectively. 
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Planned Developments 

There are no planned residential, commercial, or industrial developments within 2 miles of the 
proposed LNG terminal site. The clo,',est planned development to the LNG terminal site is a proposal for 
residential de,.elopment approximately 2 miles northeast of the site on land adjacent to the eastern side of 
the Ferro Industries plant and southwest of Racct~'m ('reek. Logan Tov,'nship has also expressed possible 
interest in developing a riverfront park on land near the Commodore Barry Bridge. The Wharf on the 
Boardwalk is a planned commercial development on the site of a tormer power plant in Chester, 
Pennsylvania about 3.2 miles northwest of the LNG terminal site. Construction has begun on this 
development and is scheduled to be completed in the fall of 2(X)4. Because of the distance between these 
planned developments and the proposed LNG terminal site, the facility is not expected to conflict with the 
development plans. ]lowever, the pipeline associated ,,~,ith the Logan Lateral Project v,'ould cross a 
portion of the Wharf on the Boardwalk development (see section 4.8.2.2). 

4.8.2.2 Pipeline Facilities 

Existing Residences 

Texas Eastern's proposed construction work area for the pipeline facilities (i.e., construction 
right-of-v, ay and temporary extra workspaces) would bc located within 50 |;zet of 147 residences or 
residential structures (e.g., garages, sheds). Of  these 147 residential structures. 29 v,'ould be located 
within 25 feet of the construction work area, including 18 within 10 leet. Table F-I in Appendix F lists 
these residences by mile[x)st and indicates the distance of each fl'om the proposed construction work area. 
There are also nine commercial/industrial buildings located within 50 feet of the construction ,.,,ork area. 
There arc no additional residences or commercial/industrial buildings located within 50 feet of the 
proposed abovcground facilities. 

In residential areas, typically the two most significant impacts associated v, ith construction and 
operation of a pipeline arc disturbance during construction and encumbrance of property for future uses 
(e.g.. the limitation on future permanent structures within the permanent right-of-way). Residences 
v, ithln 5(1 feet of the construction work area would be most likely to experience the effects of construction 
and operation of the prc~iect. In general, as the distance to the construction work area increases, the 
impacts on residences decrease. 

Temporary construction impacts on residential areas could include inconvenience caused by noise 
and dust generated by construction equipment, personnel, and trenching of roads or driveways; ground 
disturbance of lawns; removal of trees, landscaped shrubs, or other vegetative screening between 
residences and/or adjacent rights-of-way; potential damage to existing septic systems or wells; and 
removal of aboveground structures, such as sheds or trailers, from within the right-of-way. 

Texas Eastern would implement the following general measures to minimize construction-related 
impacts on residences and other structures located within 50 feet of the construction right-of-way: 

notify landov,'ners in advance of construction activities and any scheduled disruption of 
household utilities; 

• adhere to the residential mitigation measures contained in the SESC Plan; 

fence the construction work area for a length of 100 feet on either side of a residence to 
ensure that construction equipment and materials stay within the confines of tile approved 
construction right-of-way; 
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• maintain a minimum of 25 feet between the residence and the construction v.'ork area for 
a distance of 11)0 feet on either side of the residence; 

• secure all open ditches with orange safety ti:ncing; 

• minimize the duration of an open trench to the contractor's working hours lor a distance 
of ltX) feet on either side of a nearby residence: 

• use the stovepipe or drag section construction method; 

• offer to temporarily relocate the landowner to a motel and provide a meal allowance it 
construction activities in a residential area disrupts landowner ingress/egress to the 
a fthcted residence; 

• attempt to leave mature trees and landscaping intact within the construction right-of-way 
unless the trees and landscaping interti~re with the pipe installation techniques or present 
unsafe v,'orking conditions; 

• restore all lawn areas immediately after backfilling the trench; 

• restore fences, mailboxes, and other structures tllat were removed during construction: 

• restore sidewalks, driveways, and roads as soon as practical after construction; and 

• contact landov, ners after construction to ensure that conditions of all agreements have 
been meet. 

In addition. Texas Eastern would prepare site-specific residential construction mitigation plans to 
minimize disruption and maintain access to the residences hxzatcd within 50 feet of the construction work 
area. 

Residential properties encumbered by pipeline easements v.'ould sustain long-term impacts 
associated with the permanent right-of-way. The casements would prohibit certain types of use. such as 
the construction of aboveground structures, including house additions, garages, patios, ~o ls ,  or any other 
object not easily removable, or the planting and cuhivating of trees or orchards. Howe',er. because the 
pipeline would be installed within roadways for much of the route through residential areas, many of the 
residences within 50 feet of the construction v,'ork area would not be affected by the permanent right-of- 
way. 

Texas Eastern would also apply the mitigation measures identified alx~,,'e to the nine 
commercial/industrial structures h',c~ted within 50 feet of the construction work area. 

Planned Developments 

Seven planned developments have been identified as being crossed or located within 0.25 mile of 
the proposed pipeline route. The h~ations of these planned development and the distance to the proposed 
pipeline route are presented in table 4.8.2-1. 
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TABLE 482-1  

Planned Developments wi th in  0.25 Mile of the Proposed Pipel ine Route 

State Approx. Planned Developcnent Appfox, Distance from Project Start and End 
Milepost Pipeline Route Dates 

Pennsylvama 

0 0 Proposed Senior Home/Active Adult 1,000 feet None Given 
Community Development 

0 08-0.15 10,000 SF Off~e Space NA - Crossed None Given 

1 66  Rails-to-Trails Project NA - Crossed None Given 

1 88 Nine Building Business Park NA - Adjacent None Given/Currently 
Under Construction 

2,59 Chester Charter School/Franklin 500 feet None Given 
Elementary (Would be used for a 

staging area) 

447  Renovated Office Space - Parking NA - Crossed None Given/Currently 
Lot/Wharf on the Boardwalk Under Construction 

New Jersey 

757 County Equestrian Park NA - Crossed None Given 

Within the Borough of Br(×)khaven an active adult community development is proposed south of 
Ridley Creek between Brookhaven Road and Radio Park Lane about l,(~lO feet northwest of the 
beginning of the pipeline route at Chester Junction. According to both the Borough Zoning Officer and 
the County Planning Board, this development is currently under preliminary review and no construction 
schedule has been provided. The installation of the proposed pipeline would not interfere with the future 
construction of this development (Hampton, 2iX)3). 

According to the Delaware County Planning Board, Faith Baptist Church ov,'ns a portion of the 
area located between Williamson Avenue and Edgemont Avenue. In July 2iX)2 the church was given 
approval to subdivide their property and construct a 10.(X)O square foot office building; however, this 
development has not heen built and no construction schedule has been filed with the county. Because the 
proposed pipeline would be constructed adjacent to Texas Eastern's existing pipeline in this area, no 
impacts on this planned development are anticipated. 

The proposed pipeline would cross an abandoned railroad line within the limits of a sewage 
treatment facility at about MP 1.66. A community group called the Friends of Chester Creek is in the 
process of trying to turn the inactive rail line into a trail. According to the Friends of Chester ("reek, the 
proposed rails-to-trails project is in the final planning stages and they are trying to secure right-of-way 
(Fusco, 2(X)3); however, no permits have been obtained and no plans have been submitted to the 
township. Construction of the pipeline could temporarily affect this planned development if it were to 
occur after the trail is in operation or if the construction schedules of both projects overlap. Because of its 
location below ground, operation of the Logan Lateral Project would not affect use of the proposed trail. 

A large development is currently under review for Chester Township by the Delaware County 
Planning Department immediately north of Concord Road. The 68-acre area is the proposed site for a 
business park that would contain nine buildings. The site is currently being cleared but a construction 
start date has not been provided to the county. Texas Eastern's existing pipeline right-of-way runs along 
the eastern edge of the property and the proposed pipeline would be adjacent to this existing pipeline. As 
a result, no impacts on this planned development are anticipated. 
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Within Chester Township plans have also been filed with the county for the expansion of the 
Chester Charter School located on Green Avenue. The school is currently vacant and partially burned-out 
but the plans indicate an expansion of this facility although construction plans are currently on hold. The 
proposed pipeline route would be about 5(X) feet south of the building but Texas Eastern is planning to 
utilize the property surrounding the school for a staging area. The staging area would be used temporarily 
during construction and should not interfere with future development plans. 

The existing PECO Chester Generating Station located adjacent to the Delaware River is 
currently being renovated for "Class A" office space by Rivertown Developers LP. A parking lot 
associated with the building is currently under construction. The proposed pipeline would cross the 
Delaware River adjacent to the office building and would cross the associated parking lot, which would 
be completed before pipeline construction. As a result, the installation of the pipeline would impact the 
newly constructed parking lot. To minimize parking-related impacts, Rivertown Developers LP has 
indicated that they could provide a vacant lot that Texas Eastern could asphalt in order to provide 
alternate parking for tenants during construction. Texas Eastern would repair any construction-related 
damage to the permanent parking lot after completion of construction. The portion of the development 
referred to as the Wharf on the Boardwalk would not be directly aftected by pipeline construction or 
operation. Prior to construction, Texas Eastern would work with Rivertown Developers Ll" to minimize 
noise and traffic-related impacts on the development. We also evaluated alternative Delaware River 
crossing locations that would avoid this new development. However, these alternatives were not 
considered to be environmentally preferable to the proposed pipeline route (see section 3.5.2). 

Within Logan Township, Gloucester County, New Jersey, a project proposal championed by the 
County hnprovement Authority is in the preliminary planning stages and would include conversion of a 
dredge spoil area to a prolx)sed equestrian park south of Raccoon (?'reek and west of U.S Route 130. The 
proposed pipeline ,,,ould cross the property under consideration for the equestrian park; however, no site 
plans for the proposed park have been submitted for approval at either the local or county level. 

In addition to these planned developments, two dredge disposal sites proposed by the COE for its 
l)elaware River Main Channel Deepening Project could be affected by the proposed Logan Lateral 
Project. One of the dredge disposal sites is located on Raccoon Island. The portion of the proposed 
pipeline route along Ferry Road on the island crosses this proposed disposal site. The other dredge 
disposal site is located west of Raccoon Creek adjacent to U.S Route 130 (Site 15D). Texas Eastern met 
with the COE to discuss the proposed dredging of the Delaware River and the use of the proposed 
Raccoon Island Site and Site 15D for the disposal of dredged material. Texas Eastern is currently 
evaluating several options discussed with the COE to accomm~xtate both the proposed dredging project 
and the Logan Lateral Project. 

4.8.~ Coastal Zone Management 

In 1972, Congress passed the CZMA to "preserve, protect, develop, and where possible, to 
restore or enhance, the resources of the nation's coastal zone for this and succeeding generations" and to 
"'encourage and assist the states to exercise effectively their responsibilities in the coastal zone through 
the development and implementation of management programs to achieve wise use of the land and water 
resources of the coastal zone" (16 USC L452, section 303 (1) and (2)). 

Section 307 (c)(3)(A) of the CZMA states that "any applicant for a required federal license or 
permit to conduct an activity, in or outside the coastal zone, affecting any land or water use or natural 
resource of the coastal zone of that state shall provide a certification that the proposed activity complies 
with the enforceable policies of the state's approved program and that such activity will be conducted in a 
manner consistent with the program." In order to participate in the coastal zone management program, a 
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state is required to prepare a program management plan for approval by the NOAA, Office of Coast and 
Ocean Resource Management (OCRM). Once the OCRM has approved a plan and its entbrceablc 
program policies, a state program gains "federal consistency" jurisdiction. This means that any federal 
action (e.g.. a project requiring federally issued licenses or permits) that takes place within a state's 
coastal zone must be round to be consistent with state coastal policies before federal action can take place. 

The Crown Landing LNG and Logan Lateral Projects are subject to a federal Coastal Zone 
Consistency Review because they would 1) inw~lvc activities within the coastal zones of New Jersey, 
Delaware, and Pennsylvania as described in sections 4.8.3.1, 4.8.3.2, and 4.8.3.3, respectively; and 2) 
require several federal permits and approvals (see tables 1.3-1 and 1.3-2). New Jersey, Delaware, and 
Pennsylvania all have approved coastal zone management programs administered by the NJDEP, the 
DNREC, and the PADEP, respectively. A description of each state's program, the applicable project 
activities, and information provided by Crown Landing in its FERC section 3(a) application and Texas 
Eastern in its FERC section 7(c) application regarding consistency of the projects with state policies is 
provided below. 

4.8.3.1 New Jersey 

The New Jersey Coastal Management Program (NJCMP) was approved by the OCRM in 198(I 
and updated in 2(X)O. Federal consistency reviews are conducted by the NJDEP using the Coastal Zone 
Management rules, which contain several state laws that are the primary implementing authorities for the 
NJCMP. These laws included the Coastal Area Facility Review Act (CAFRA), the Waterfront 
Development Law, and the Wetlands Act of 1970, Tidelands Statues, and the llackensack Meadowlands 
Reclamation and Development Act (NJDEP, 2002b). In addition to its coastline along the Atlantic 
Ocean. New Jersey's coastal zone includes, among other areas, the Delaware River and Bay and other 
tidal streams of the Atlantic Coastal Plain. New Jersey defines its coastal management area as including 
all lands up to 500 feet from mean high water. 

The activities associated with the Crown Landing LNG and Logan Lateral Projects within the 
coastal zone of New Jersey and subject to the policies of the NJCMP include: 

the portion of the pier associated with the LNG terminal in waters under the jurisdiction 
of the State of New Jersey; 

• the LNG terminal and associated transmission line facilities; and 

approximately 0.9 mile of the pipeline adjacent to and within the Delaware River. 
Raccoon Creek, Birch Creek, and two unnamed tidal waterways. 

The Crown Landing LNG Project is not subject to the CAFRA or the Hackensack Meadowlands 
Reclamation and Development Act because the project facilities are not located within the areas subject to 
these laws6; however, it is subject to the other laws associated with the NJCMP. Crown Landing and 
Texas Eastern state that the projects would be consistent with the applicable rules; however, they have not 
yet filed draft federal consistency certifications with the NJDEP and have not received concurrence from 
the NJDEP regarding the project's consistency with the NJCMP. If the Crown Landing LNG and Logan 
Lateral Projects are approved by the Commission, concurrence from the NJDEP that the projects are 

The CAFRA area Ix-gins where Ihc Chet'sequake (!reek enters Rantan Bay in Old Bridge in M0ddlesex County and extends south along lhe 
coast around Cape May and north akmg Delaware Bay to the Kdcohcyok Natlt~al Wildlife Refuge in Salem County, about [5 redes 
do,~nstrcam of the propos't~ LNG tcrrmnal site The Hackcnsack Mcadowlands I)islnct is a 19.730.acre asea of '~ater, wetlands, and 
a~stx:0ated uplands in Iludson and Bergen CounUcs 

4-91 



Jnofflclal FERC-Generated PDF of 20050222-0062 Issued by FERC OSEC 02/18/2005 in Docket#: CP04-411-000 

consistent with the NJCMP must be received prior to any issuance of a Notice to Proceed with 
construction l'?nm the Secreta~' of the I:ERC. Therefore. we recommend that: 

Crown Landing and Texas Eastern file documentation of concurrence from the 
NJDEP that the projects are consistent with the NJCMP with the Secretary prior to 
construction. 

4.8.3.2 l)elaware 

The agency responsible thr implementing Delaware's coastal zune management program is the 
I)NREC. The Delaware Coastal Management Progn'am (DCMP) ',,,'as approved by the OCRM in 1979 
and updated in 1993 and 1998. Delaware differentiates between the 'coastal zone" and the 'coastal strip' 
of the state. The coastal zone includes the entire state. ,,vhlch is managed by the DCMP through several 
state lav,'s and authorities, including the tederal CZMA. The coastal strip ',,.'as defined by the Delaware 
State Coastal Zone Act of 1971 (I)SCZA) as a band of land approximately 4 miles wide that parallels the 
entire Dclav.'are coasthne. The DSCZA is the primary authority tbr regulating heavy industry. 
manufacturing, and bulk transfer thcfllties in the coastal strip (DNRt'IC, 2004b), 

"lhe uffshore facilities of the Crown l.anding LNG Project would be located within the coastal 
zone of Delav,'are. which extends to the New Jersey shoreline, and, therefore, would be subject to the 
pohcles of the I)CMP. Crown I.andmg has not yet filed a draft federal consistency certification with the 
I)NRI-C and has not received concurrence from the I)NREC regarding the project's consistency with the 
DCMI'. If the Crown Landing I.NG Project is approved by the Commission, concurrence from the 
DNREC that the prqlect is consistent with the DCMP must be received prior to any issuance of a Notice 
to Proceed v,,'lth construction from the Secretary of the FEll(.'. Therefore, we recommend that: 

('ruwn Landing file documentation of  concurrence from the DNREC that the 
project is consistent with the DCMP with the Secretary prior to construction. 

1"he ofl~-;hore facihties would also be located within the coastal stnp as defined by the DS(.'ZA. 
According to the DS('ZA, "heavy industry uses of any kind not in operation on June 28, 1971, are 
prohibited in the coastal zone and no permits may be issued therefore. In addition, offshore gas. liquid or 
solid bulk product transfer facihties which are not in operation on June 28, 1971. are prohibited in the 
coastal zone, and no permit may be issued therefore" (7 Del. C. 1953, § 7003:58 [)el. l.aws, c. 175; 64 
l)el. I.aws. C. 240, § 6 :66  Del. I.av,,s, c, 256, § 1; 71 l)el. Laws, c. 348. § 2). Bulk product transfer 
facilities are defined as "any port or dock facihty, whether an artificial island or attached to shore by any 
means, for the transfer of bulk quantities of any substance from vessel to onshore facility or vice versa. 
Not included in this definition is a docking facility or pier for a single industrial or manuthcturmg facili~' 
for wbich a permit is granted or ,,vhlch is a nonconforming use. Likev, qse, docking facilities for the Port 
of Wilmington are not included in this definition" (7 l)el. ('. 1953, § 7002; 58 l)el. Laws, e. 175:61 Del. 
l..av,'s, c. 116. § 88(a); 62 Del, l.aws, c. 119, § 1,2:63 [)el. I.av,'s. c. 191, § l(a); 71 Del. Laws, c. 348, §). 

Because the Cro;vn l.anding LNG Project would involve construction of a new pier and other 
facilities ;vithm Delav,'are's coastal zone to convey I.NG from ships to the terminal, a determination on 
whether the thcilmes would be a permissible use under the DSCZA is required. On December 7. 2004, 
Crown l.anding submitted an application to the DNREC for a status determination on the nc;v pier within 
Delav,'arc's coastal zone. The application is the first step in determining whether the pier would be 
permitted under the I)S('ZA. In its application. ('rov, n l.anding claims that the construction of the 
proposed pier is a permissible use under the DSCZA pursuant to the pruvisions of § 7002(t) of title 7 
because it v.'ould exclusively support a single fhcility that meets the defimtion of "manufacturing" 
pursuant to § 7002(d). 
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In a letter dated February 3, 2005 from DNREC to Crown Landing, the DNRI-C issued a Coastal 
Zone Act Status l)ecisum, which deternmlcd that the proposed LNG off-loading pmr m the l)elawarc 
Rwcr is prohibited by the State's Coastal Zone Act. The I)NREC Decision has a 14-day appeal period, 
which was ongomg at the time of printing of this draft EIS. As a result. ('rov.'n Landing may seek to 
appeal the decismn or present an alternative. Regardless. Cro;vn landing ,.,.ould still be required to lile 
documentatmn that the project ~s consistent v,'ith each affected states" coastal zone management program 
before any construction of the project could begin. 

4.8.3.3 Pennsylvania 

Pennsyh'ama's coastal zone management program is administered by the PADEP and its Coastal 
Zone Management Plan (P('ZMP) ;','as approved by the OCRM in 1980. The P('ZMP is based on a 
netv.ork of regulato W and non-regulatory pohcies that rcqmre specific coastal actiwties to comply ,.,.~th 
pertbrmance standards defined in the plan and m the regulations of other state authorities (PADEP, 2002). 
Pennsylvania's coastline along the Delav,'are River is 57 miles hmg and includes land in Bucks. 
Philadelplna. and l)elawarc Counties. The coastal zone along this area ,,aries from about 0.1 mile wldc in 
urban areas to over 3.5 miles in rural areas and extends to the boundary v,,ith New Jersey m the middle of 
the Delav,arc Rp.'er. In the proposed project area. the coastal zone parallels the active Amtrak:SEPTA raft 
llne running north to south. About 0.8 mile of the pipeline associated with the Logan l.ateral Project 
v.'ould bc located within the coastal zone of Pennsylvania and subject to the tx)hcies and pertbrrnance 
standards of the PCZM P. 

Texas Eastern has not yet filed a draft federal consistency certification with the PADI-P and has 
not recce,'cd concurrence from the PAI)I'~P regarding the project's consistency with the PCZMP. If the 
I.ogan l.atcral Project is approved by the Commission, concurrence fi'om the PAI)EP that the project is 
consistent ,.v~th the P('ZMP must be received prior to any issuance of a Notice to Proceed v, ith 
constructmn from the Secretary' of the FER('. "l here fore. we recommend thai: 

Texas Eastern file documentation of  concurrence from the PADEP that the project 
is consistent with the PCZMP with the Secretary prior to construction. 

4.8.4 Hazardous VCaste Sites 

No hazardous waste sites have been identified within the proposed 1.NG terminal site: however, 
eight potential areas of concern were identified through site reconnaissance and a prior Phase I 
Environmental Site Assessment. Softs around two of the sites contained elevated concentratmns of total 
petroleum hydrocarbons and one site contained elevated concentrations of arsenic. No contamination was 
found at the remaining five sites. Additional information on potential contamination of soils and 
groundwater within the LNG terminal site arc provided m sections 4.2.1 and 4.3.1, respectively, and 
potential contamination of sediments within the Delaware River is prowded in section 4.2.2. 

A search of several databases was conducted to tdent.ify hazardous waste sites within (I.25 mile of 
the proposed pipeline facilities. The databases identified a total of 30 hazardous, potentially hazardous, 
and solid waste sites crossed by or located within 0.25 mile of the proposed pipeline fatalities (see table 
4.8.4-1). 

l he  proposed pipeline would cross three hazardous waste sites and would be located adjacent to 
three others. ] 'wo of the sites crossed by the pipeline arc located in l.ogan Township in New Jersey and 
include the former Monsanto Chenatcal Company facility (currently Ferro Solutions) and the Logan 
Generating fatality. Both sites have a history of spills and releases revolving chemical substances such as 
nm'ogcn oxide, diesel fuel. chlorine gas, hydrochloric acid gas, and other chemicals. The Monsanto 
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Company ns a Comprehensive tmvironmcntal Response, Compensation, and l,iabiliry Intbrmation System 
(CERCLIS) site that has received no further remedial action and is listed lbr spill and rclcascs in addition 
to other corrective actions. "Fhc I.ogan Generating facility is also listed for spills and releases. The third 
site is the PECO Chester Generating Station located adjacent to the Delaware River. "lhe site is hsted as a 
small-quantity generator and according to the PADEP has undergone past remediation associated with its 
historical use as a coal-fired generating plant. The site was reportedly remediated under the PAI)EP Act 
2 program. 

The three sites located adjacent to the proposed pipehne route include a I,USI' s~te, a solid waste 
facility, and a CERCI.IS site. 'lhe AMF Auto Clinic is located ahmg Edgemont Avenue and had a LUSI" 
resulting in petroleum contamination that has since been remediated. The state waste thcility lcvcated 
adjacent to the pipeline route is the Haulaway/Bantas Transl~r Station located at 2 '~ Street. ]his  site is 
registered as a solid waste facility and landfill and is a private facility that pr~x:csses municipal waste. 
The last site is Front Street Tanker, which is a CH~,CI,IS site owned by the City of Chester. l w o  
abandoned tankers were discovered onsitc m 1988. one of which contained oil contaminated with PCBs. 

Contaminated soils associated with these or other, undocumented hazardous waste sites could be 
encountered during construction of the proposed pipeline facilities. To reduce any potential impacts, we 
have recommended that Texas Eastern prepare a Plan tbr the Discovery and Management of 
Contaminated Soils and Groundwater (see section 4.2.1). 
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State 

TABLE 484-1 

Potential Hazardous and Solid Waste Sites within 0.25 Mile of the Proposed Pipeline Facilities 
Name/Address M~lepost D~stance/Direction Description 

from Centedine (feet) 

Pennsylvania 
Neary Property 0.20 1,320/west 

165 Ridge Blvd. Bro(~haven 

Atlantic 0 20 1.320/west 

4236 Edgemont Ave, 8rookhaven 

Br(x)khaven Boro Bldg 

Edgemont Ave/Brookhaven Rd 

020 660/west 

AMF Auto Clinic 020 Adjacent 
3808 Edgemont Ave, Brookhaven 

Sec Cleaner Service 0.20 792/east 

3401 Edgemont Ave. Brookhaven 

M&M Restaurant Supply 2,00 924/west 

One McDonald Drive, Aston 

Penske TruCk Leasing 2 00 924/west 
10 McDonald Blvd. Aston 

Jefferson Smurfit 2.00 

100 McDonald Bivd. Aaron 

ActK)n Mailers 2.27 

90 Commerce Drive, Chester 

Ashland Aston Chem~al Dis. Fac. 2.27 

100 N. Commerce Drive. Aaron 

De, co Beverage Co. 227 

100 Commerce Ddve, Aston 

Alloy Surfaces CO., Inc. 2.27 
121 N Commerce Drive, Chester 

Benjamin Beeneker Plaza Apts 

2101 W. 7 ~ St, Chester 

Teledyne Packaging 
2300 W. Fourth St, Chester 

B&S Mobile 

2200 W. 2 '~ St, Chester 

3.55 

3 76 

392 

924/west 

528Jnorthwest 

670/northwest 

670/northwest 

1,320/northwest 

1,320/east 

550/east 

T/0/east 

Unregulatod leak,ng tanks 
Contaminant is BTEX and the 
status of the case is unknown 

Leaking underground storage tank 
containing petroleum. RemediaJ 
screens have been initiated or 
completed 

Leaking underground storage tank 
contaimng petroleum Caseis 
inactive Also unreguJated Jeaking 
tanks w~th fuel od #2 Case is 
closed 

Leaking underground storage tank 
containing petroleum Cleanup has 
been completed 

Leaking underground storage tanks 
containing fuel oil #2. Status of 
case is unknown. 

Leakmg underground storage tank 
containing petroleum Cleanup has 
been completed 

Two leaking underground slorage 
tanks both corlta~nmg potroleum 
One has had cleanup completed 
and the status of the second is 
unknown. 

Unregulated leaking tanks 
containing PHC's The status of 
the case is unknown 

Unregulated leaking tanks with 
BTEX as a contaminant The 
status of the case ~s unknown 

Voluntary Cleanup Program and 
Act 2 Nno-res~dent=al and s,te 
specific cleanup standards. 
Leaking underground storage tank 
containing petroleum, Cleanup 
completed. 
Site has numerous FINDS 
vio~abons dating from 2000 to 
2003. Site is also a large quantity 
generator and has three ASTs 
containing chemicals 

Contains unregulated tanks with 
fuel oil #2. Cleanup is requJ~ed but 
status of the case has nol been 
reported. 

Leaking underground storage tanks 
containing petroleum Also 
unregulated tanks with BTEX 
contaminant. Closure not reported. 

Leaking underground storage tank 
containing petroleum. Remedia[ 
actK)n initiated in 1994 and 200t  
No status g~ven 
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State 

TABLE 4 8.4-1 (conrd) 

Pote~ltJal Hazardous and Solid Waste Sites within 0.28 Mile of the Proposed Pipeline Facilities 
Name/Address Milepost Distance/Dirent~on Description 

from Centerline (feet) 

New Jersey 

West End Boat Club 3.92 1.210/east 
Jeffery St/Delaware Ave. Chester 

Haulaway/Bantas Transfer Station 3.92 Adjacent 

24-1 W. 2 "~ St. Chester 

Shahadis Landfill 3,83 650/onrtheast 
2614 W. 3 '~ St, Chester 

PECO Gould Chemclear 4.00 880/southeast 

Jeffery St]Delaware Ave, Chester 

Frent Street Tanker 4.10 Adjacent 

Front/Ward Streets, Chester 

Chest rees Coalition 4.24 660/northwest 

235 Hayes Street. Chester 

Westinghouse Electric Corp. 4.24 800/west 
Front/Thurlow Streets, Chester 

Delaware WTE 436 600/southwest 
Chester City 

PECO Chester Generating Station 4.47 Traverse 

Chester 

Bridgeport Boat Yard 

116 Buttonwood Lane. Bridgeport 
6 26 1.320/south 

Bridgeport Maintenance 7 19 402/east 

Facd~ty Rt 130. Logan Twp 

Monsanto Chem,cal Co 9.65 Traverse 

(aka Solutia. Ferro) 

Route 130, Bridgeport 

Bridgeport Airport 8 52 1.320/southeast 
Route 322. Logan Twp. 

Logan Twp Municipal Uhhty 9 00 660/southeast 
Authonty 
Jefferson Lane & Route 130. 
Bridgeport 

Logan Generating Station 10.00 

(aka Keystone Co-Gen Plant) 

Route 130. Logan Twp. 

Traverse 

Leaking underground storage tank 
Release of petroleum contaminant 
~n 1969. Status inactive. 

State waste facility landtdL Private 
operation that dons mumcipal 
procesmng 

Historic inacbve landfill 

Site has des,gnabon of FINDS. 
RAATS, CORRACTs. and small 
quantity generator 

CERCLIS site owned by the 
mumcipality. Two abandoned 
tankers onsite, one containing oil 
contaminated with PCBs, 

Unregulated leaking tanks 
containing fuel o~1 #2, Status of 
c a s e  is unknown, 

State waste facility and landfill. 
Facility type ~s residential 
incinerator and has a private 
operating status Also acts as a 
municipal transfer station 

State waste facd~ty and landfill 
Munic,pal fac~lrty type. 

Small quantity generator Site has 
undergone past remed~atia41 
associated w~th is h~stoncal use as 
a coal-fired generating plant 

Leaking underground storage tank, 
Site has been ~ssued letter of no 
further action. S~te has one a r e a  of 
concern w~th one media of 
concern 

State hazardous waste site Active 
site with on-site sources of 
contain,nation 

Numerous spdls and releases of 
chlorine gas. hydrochloric acid gas. 
butyl benzyl phthalate 

State hazardous waste site. Sde 
with on-site sources of 
contamination Case status 
pending 

Numerous spills of raw sewage 
exist and releases to the Delaware 
River 

Numerous historical sp~lls and 
releases of nitrogen oxide, diesel 
fuel, and sulfur dioxide. 
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4.8.5 Recreation and Public Interest Areas 

The Crown Landing LNG and the Logan Lateral Projects would not affect any state forest land, 
national or state parks. Indian reservations, wild and scenic rivers, designated natural or scenic areas, 
game management areas, or registered natural landmarks. There are no developed recreation sites located 
on or adjacent to the LNG terminal site. There are. however, several other designated recreation and 
public interest areas located near the proposed facilities or crossed by the proposed pipeline. Areas for 
general recreational activities, including boating and fishing, are also located in the project area. 

4.8.5.1 Designated Recreation and Public Interest Areas 

New Jersey 

The closest recreational areas to the I.NG terminal in New Jersey arc kx:ated approximately 4 
miles from the site. About 13 acres of public recreation land is located on Beckett Road approximatel> 4 
miles south of the terminal site and a 0.5-acre playground is located approximately 4 miles east of the 
terminal site in Bridgeport. Because of the distance from the proposed LNG terminal site. the Crown 
I.anding I.NG Project would not affect recreational uses in these areas. 

The portion of the proposed pipeline in New Jersey would not cross any designated recreation or 

public interest areas. 

Delaware 

The closest recreational site in Delaware to the proposed I.NG terminal is Fox Point State Park, 
which is located approximately 3.3 miles southv.est of the site along the Delaware Ri'.er. The park is 
about 171 acres in size and includes picnic pavilions, bike and pedestrian trails, playgrounds, and 
,.olleyball courts. In the summer, the park averages about 3(X) visitors per day. Because of the distance 
from the proposed LNG terminal site. the Crown I.anding t.NG Project would not affect recreational 
activities at Fox Point State Park. Cro~.~,n Landing did, however, conduct a visual analysis from Fox Point 
State Park to determine if the proposed LNG terminal would be visible from the park and to determine the 
potential impacts on visual resources (see section 4.8.6.1). 

TIle pipeline would not affect any recreational areas in l)ela'..vare. 

Pennsylvania 

The closest recreational sites in Pennsylvania to the LNG terminal site include the Marcus Hook 
Public Park and the Wharf on the Boardwalk, both of which are located along the Delaware River. 
Marcus Hook Public Park is located about 1.1 miles northwest of the LNG terminal site. The park 
includes a picnic pavilion and playground equipment. The Wharf on the Boardwalk is a planned 
commercial development, which will be located immediately downriver from the Commodore Barry 
Bridge and approximately 3.2 miles from the LNG terminal site. Because of the distances from the 
proposed LN(; terminal site, the Crown Landing LNG Project would not affect recreational activities or 
other uses at either of these facilities. Crown Landing did, however, conduct a visual analysis from both 
Marcus Hook Public Park and the Wharf on the Boardwalk development to determine if the proposed 
LNG terminal would be visible from these locations and to determine the potential impacts on visual 
resources (see section 4.8.6.1). 

Tile Pennsylvania portion of the proposed pipeline would cross Veteran's Memorial Park in tile 
City of Chester for atx)ut 1.2(K) feet at MI' 3.59. This municipal park consists mainly of maintained grass 
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and baseball and football playing fields. The peak peri,,xl for park usage is during the summer months but 
the park does not have any seasonal restrictions, l)ismption and noise during construction could preclude 
the use of the park and temporarily restrict park activities. The degree of these impacts would depend on 
the timing of construction. Construction of the pipeline during the summer months when park activities 
are at their peak would cause more of a disruption than construction during the off-peak, winter months. 
Some of the construction-related impacts would be unavoidable but the duration of the impacts would be 
shorl-term, lasting several days to several weeks until the right-of-way and affected park areas are 
restored in accordance with the requirements specified in the easement agreement between the City of 
Chester and Texas Eastern. Texas Eastern would also implement measures to minimize disruption to the 
park, including scheduling work during non-peak hours of the day. Operation of the pipeline would not 
affect long-term park activities because the construction and permanent right-of-way v,'ould be allowed to 
revert to former use; however, certain activities such as the construction of aboveground structures or the 
planting of trees would be prohibited within the permanent right-of-v,'ay. 

The pipeline would also cross land associated with the First Baptist Church (between MPs 0.08 
and 0.15) and Toby Farms School (MP 1.32). Disruption and noise during construction would 
temporarily restrict activities in these areas. Some of the construction-related impacts v,'ould be 
unavoidable but the duration of the impacts would be short-term, lasting several days to several v,'eeks 
until the right-of-way and aftected areas are restored in accordance with the requirements specified in the 
easement agreement between the owners of these facilities and Texas Eastern. Operation of the pipeline 
would not affect hmg-term activities in these areas because the construction and permanent right-of-way 
~ould be allowed to revert to former use; however, certain activities such as the construction of 
atxp,'eground structures or the planting of trees would be prohibited within the permanent right-of-way. A 
proposal by' Faith Baptist Church to subdivide its property and construct a lO,0~K) square ft×~t office 
building and the potential impacts associated with pipeline construction and operation is discussed in 
section 4.8.5.1. 

4.8.5.2 General Recreation 

The Delaware River provides ample opportunities fl)r recreational boating and fishing. There are 
six public boating access points to the Delaware River and its tributaries in the vicinity of the proposed 
projects. The closest of these boating access points to the LNG terminal site is the Borough of Marcus 
I-h×~k Boat Ramp approximately 1.3 miles to the north. The others include the Richards Buttonwotxl 
Marina (2.5 miles eastL Bridgeport Boat Yard (2.7 miles northeast), Raccoon Creek Boat Club (2.8 miles 
northeast'l, City of Chester Boat Ramp (3.5 miles northeast), and 7" Street Park Boat Ramp (7.7 miles 
southwest). 

The Richards Button;',cx~ Marina, Bridgeport Boat Yard. and Racc(×m Creek Boat Club are all 
located on Raccoon Creek within Logan Township in New Jersey and have 12. 20, and 30 boat slips, 
respectively. There is an operating drawbridge ,,,,'here LJ.S. Route 130 crosses Raccoon Creek, allov, ing 
larger boats access to the upstream segment of Racccu0n Creek. The bridge is opened an average of 300 
times per }'ear, primarily during the summer months, and is operated by the New Jersey Department of 
Transportation (NJDOT). Approximately halt" of the annual openings are for boats and the other half are 
for testing and training (NJDOT, 2003). 

There are no marinas on Oldmans Creek but there is a single, private residential dock in use on 
the ;vest side of Oldmans Creek downstream of the U.S. Route 130 bridge near the LNG terminal site. 
This bridge is still used as part of U.S. Route 130 but the drawbridge is no longer functional. Bridge 
clearance over Oldmans Creek is approximately 5 tk:et, allowing only limited passage to low boats. 
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Delav,'are River boat access from the Pennsylvania side of the river in the project area is provided 
by the Borough of Marcus Ilook Boat Ramp or the City of Chester boat ramp at the base of the 
Comm(xlore Barry Bridge (PAFBC, 2003b). River access ti'om Delaware is provided by the Christina 
River at the 7 tt~ Street Park Boat Ramp in Wilmington (DNREC, 2003). 

Boating on the Delaware River in the project area is primarily limited to power boating for 
recreation and fishing. Water-skiing is rare. Sailboats are occasionally observed on the river but the trips 
originate from outside the project area. There is some evidence that tbe proposed LNG terminal site has 
been used informally for recreational fishing and hunting. These activities have not been permitted by the 
property owners and the site is posted with "No Trespassing" signs. 

']'he Delaware River ( 'reck Survey (DRCS) prepared for the Delaware River Basin'Commission 
providt's tile most recent fishing data for the Delaware River. The objectives of the DRCS were to 
determine the amount of recreational angler fishing that took place on the Delaware River from mid- 
March through October 2(X)2. The survey area included the tidal and non-tidal portions of the river, from 
tile l)elaware Memorial Bridge to Downsville, New York. 

For tile purposes of water-based recreation, the project area was defined as a 7-mile-long portion 
of the l)elaware River from RM 75, located 6 miles upstream of the Delaware Memorial Bridge, to RM 
82 at the Commtxlore Barry Bridge. Unifc, rm distribution of fishing activity throughout the tidal portion 
of the Delaware River ',','as assumed, v,'hich means that the project area for water-based recreation 
represents approximately 10 percent o! the total tidal fishing activity in the DR('S. Highlights of the 
DR('S as applied to the project area using tile assumptions mentioned above are as follows: 

total fishing effort for the project area is estimated to be about 4,019 trips encompassing 
13.962 hours of fishing" 

the average length of a fishing trip for boat anglers was 4.3 hours. Shore angler trips 
averaged 2.1 hours; 

approximately 66 percent of the total fishing effort occurred from March through June, 
coinciding with major fish spawning runs; 

• daytime fishing (7 AM to 9 PM) accounted for 92 percent of the total fishing effort; 

aerial surveys showed that 90 percent of the fishing was from boats. Many anglers were 
observed fishing from large (greater than 20 feet in length) recreational fishing boats, 
especially on weekends; 

• approximately 85 percent of the fishing was catch and release; and 

• channel catfish was the most common species caught. 

Overall the popularity of recreational fishing in the immediate project area is limited due to fish 
consumption advisories for the lower Delaware River assc.ciated with the risks of PCB or dioxin 
contamination (NJDEP, 2(X)3e). There is a small commercial bait fishery in the project area but there is 
no commercial fishery for human consumption. In addition to the Delaware River, the mouth of OIdmans 
('reek is a popular fishing area and is located approximately 3,5(X) feet downriver of the LNG terminal 
site. 
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Construction-related activities associated with the LNG terminal could impact recreational 
boating and fishing within the Delaware River and its tributaries. These include the dredging of the ship 
berth at the LNG terminal site and construction activities associated with the pier. Construction of the 
pipeline across the river would not have an affect on recreational boating and fishing because it would be 
installed using the HDD construction method (see section 2.4.2.2). In accordance with federal and state 
restrictions to protect anadromous fish during migration and spawning, dredging would only be 
conducted between August 2 and March 14. According to the DRCS, less than one third of the annual 
recreational fishing effort occurs during this period because most fishing activities coincide v,'ith the 
major fish spawning runs from March through June. As a result, the proposed dredging should not have a 
significant impact on recreational fishing in the area. Safety zones would not be required around the pier 
during construction but noise from pile driving associated with the pier could discourage recreational 
fishing in the immediate vicinity. However, pile driving for the pier would also be limited to between 
August 2 and March 14 and would not coincide with the prime fishing season. 

Operation of the project facilities would only impact recreational boating and fishing during the 
arrival, unloading, and departure of the LNG ships. Crown Landing estimates that about two to three 
ships per week would transit the Delaware River to deliver its cargo to the LNG terminal. Docks in the 
area currently accommodate both industrial and commercial ships, including liquefied petroleum gas 
(LPG) ships. As a result, marine traffic associated with the project would not introduce any significant 
new type of impacts on recreational boating or fishing, ttowever, as part of its Letter of 
Recommendation, the Coast Guard would impose safety exclusion zones around I.NG ships during transit 
up the [)elaware River and while berthed at the LNG terminal. The Coast Guard has not yet determined 
the extent of a safety exclusion zone that would be enforced around LNG ships on the Delaware River 
and Bay. The Coast Guard currently enforces a Regulated Navigation Area (RNA) under 33 CFR 
165.510 for vessels carrying "dangerous cargoes" within the Delaware River and Bay. This RNA places 
additional requirements on vessels carrying dangerous cargoes as well as vessels operating in the vicinity 
of those carrying dangerous cargoes. 

The safety exclusion zones enforced around each LNG ship and around the ship unloading 
facility while a ship is docked would be restricted to boaters. This could cause impacts on recreational 
boating and fishing but the impacts would be tempora O, while the boat is in transit or moored at the ship 
unloading facility. Because of the relatively low volume of recreational boating in the immediate project 
area, any impacts are expected to be minor. The popular fishing area at the mouth of Oldmans (';reek 
could be temporarily affected during LNG ship transit past the area but any impacts would be minor and 
short term (i.e., lasting only several minutes). If the (?oast G'uard requires a 1,500-foot safety exclusion 
zone for the LNG ships, the area would not be affected when an LNG ship is berthed at the terminal 
because the safety exclusion zone would not extend to the mouth of the creek, which is 3,500 feet from 
the proposed pier. Additional information on marine traffic and the salety exclusion zones is presented in 
sections 4.9.4.2 and 4.12.5. 

Shoreline fishing from the LNG terminal site would be prohibited. As previously discussed, the 
site is posted with "No Trespassing" signs so only those currently using the site without the owner's 
permission would be affected. In addition, according to the DRCS, shoreline fishing accounts for only 
approximately 10 percent of the total fishing effort on the Delav,'are River. 

4.8.6 Visual Resources 

4.8.6.1 LNG Terminal  

The degree of visual impact that may result from a proposed project is typically determined by 
considering the general character of the existing landscape and the visually prominent teatures of the 
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proposed facility. The proposed LNG terminal would be constructed at a currently undeveloped site, 
primarily consisting of wetlands and agricultural fields. The site is surrounded by a mixture ol  industrial, 
agricultural, open space, and scattered residential uses. The site is bordered on the north and west by the 
Delaware Rivet': the cast by industrial uses and LI.S. Route 130; and the south by Oldmans (?reek and 
open areas. The terrain in the area of the site is relatively level and low-lying with elevations rangin~g 
from sea level to approximately 10 feet above mean sea level. 

The dominant visual teature in the area of the LNG terminal site is the Logan Generating Station. 
The station itself is 180 feet high and the combustion stack is 430 feet high, which is visible from public 
roads, bridges, and the l~laware River. A coal pier serving the Logan Generating Station extends 
approximately 1,5(X) feet into the Delaware River and the coal storage facility is kx:ated along the 
shoreline. Northeast of the l.ogan Generating Station is the Ferro Industries facility. The Ferro plant 
includes industrial buildings, aboveground pipes, and tanks that are clearly visible fi-om U.S. Route 130. 
The primary visual character along other areas on [I.S. Route 130 is rural with views of open land, farm 
fields, small clusters of one and two story residential structures, and scattered businesses. The right-of- 
way along U.S. Route 130 is heavily vegetated and provides limited views into the proposed t.NO 
terminal site. The shoreline along the Delaware River at the LNG terminal site is mostly wooded and 
currently has a relatively natural appearance from the ',~,ater with the exception of tv, o large warning signs 
on the site indicating the presence of underwater pipeline crossings. Powcrlines and cell phone towers in 
the project area also interrupt views of an otherwise rural landscape. 

The western shore of the l%laware River in Pennsylvania and Delaware (e.g.. Marcus Hook) is a 
heavily industrialized area. The oil refineries and other heavy industry located in this area are visually 
prominent with large storage tanks, emission stacks, and burning flares from almost all vantage points. 

The ( 'OE uses a Management Classification System (MCS) to provide general guidelines on the 
degree of and nature of visual change acceptable in a landscape (COE. 1988b). The five management 
classes include: preservation, retention, partial retention, modification, and rehabilitation, with 
preservation area having the most distinct visual quality and rehabilitation having the least distinct ",,isual 
quality. The characteristics and visual management objectives for these areas include: 

t'rc.~era'ation." areas considered to be unique and having the most distinct visual quality 
in the region. They are highly valued and are often protected by federal and state policies 
and laws. While limited project activity is not precluded, it should not be readily evident. 

Rete.tion: areas are regionally recognized as having distinct visual quality but may not 
be institutionally protected. Project activity may be evident but should not attract 
attention. 

Partial Retention." areas are locally valued for above average visual quality but are rarely 
protected by institutional polices. Project activity may attract attention and dominate the 
existing visual resource. 

Modification." areas are not noted for their distinct qualities and are often considered to 
be of average visual quality. Project activity may attract attention and dominate the 
existing visual resource. 

Rehahilitatio.." areas are noted for their minimal visual quality and are often considered 
blighted areas. Project activity should alter the existing undesirable visual resources. 
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Based on the characteristics of these management classes, the proposed LNG terminal site would 
be included in the "mcxlification' class. 

The most prominent visual feature of the proposed LNG terminal would be the LNG storage 
tanks. The tanks would be about 250 teet in diameter and about 175 fizet high. Other prominent visual 
features include: 

an approximately 2,(XXl-foot-long pier that would extend approximately 1,650 feet into 
the Delaware River and be located approximately 15 feet above mean sea level; 

• a 140-foot-high nitrogen distillation tower; 

• a 120-foot-high emergency flare tower; and 

a berth for a single LNG ship. The LNG ships would be up to about I,(XX) feet long and 
would be berthed at the LN(J terminal approximately 30 to 40 percent of the year. 

The facility would also include one story buildings to the east of the LNG storage tanks, 
including administrative shelters and offices, and meter and regulation stations to the ',vest of the LNG 
storage tanks. Approximately 3,500 leet of dual feed electric transmission line supported on transmission 
poles spaced about 225 feet apart would also be installed as part of the project. The poles would be 
approximately 47.5 feet high. This transmission line would replace a smaller existing powerline that 
extends along the site entrance road to the proposed terminal area. 

The terminal and pier would be lit at night for satcty and security reasons. Lighting at the 
terminal would be based on nationally recommended practices and in accordance with recommended 
illumination levels. Outdoor area lighting would be provided for all process areas and certain roadways. 
Security lighting would be provided on the perimeter fence around the terminal, on the pier roadway, and 
beneath the pier structure. The LNG storage tanks and other elevated structures would be equipped with 
warning lights to comply with air safety regulations. Navigational lighting would be installed on the 
marine structures in accordance v,'ith applicable code requirements. 

A visual analysis was completed from eight vantage points to determine the potential visual 
impacts associated with the LNG terminal. A summary of the visual analysis is presented in table 4.8.6-1. 

As previously discussed, the project area is in the modification management class landscape 
where projects may display aesthetic characteristics of form, line, color, texture, scale, and composition 
that differ from those of the existing visual resources and ',,.'here project should exhibit good design and 
visual compatibility with its surroundings (('()E, 1988b). 

From most vantage points, views of the LNG terminal would be far ground or distant viev.'s. 
Near ground or close views v.'ould be limited to views from the Delaware River from commercial ships 
and the fe'.,, recreational boats that use the area around the LNG terminal site. M(xleratc to distant views 
v.ould occur from Marcus thx)k Public Park. Views form the Commtx,lore Barry Bridge would be brief 
and intermittent. Similar views would occur from the Wharf on the Boardwalk development except that 
these views may be long or short in duration. The views from both the Comm(x,torc Barry Bridge attd the 
Wharf on the Boardwalk would be distant and partially obscured. 

The terminal facilities would be partially visiblc from U.S. Route 130 and areas in Logan or 
Oldmans Township but would be somewhat screened by vegetation. By using the existing site entrance. 
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Cro,.~n Landing would preserve and possibly enhance the vegetative screening between the terminal 
facilities located along the shoreline and U.S. Route 130. 

While the LNG terminal would be visible and permanently impact visual resources in the area, 
the overall aesthetic effect would be minor. The visual character in the project area is defined by heavy 
industrial uses. dredged material disposal sites with clearly engineered slopes, the Commodore Barry 
Bridge. Interstate 495. and the large commercial ships that transit through this segment of the Delaware 
River. Many of these existing uses have already introduced large vertical and horizontal elements into the 
landscape along tile Delaware River. The facilities associated with the ( 'rown Landing LNG Project 
would be visually compatible with their surroundings and consistent with the management objectives of 
the modification class. 

4.8.6.2 Pipeline Facilities 

The pipeline facilities would be located on private or local lauds that arc not subject to federal or 
state vb.ual management standards. Visual resources along the pipeline route are a function of geology, 
climate, and historical processes and include topographic relief, vegetation, water. ~.ildlifc, land use, and 
human uses and development. The vegetation along the pipeline route consists largely of grasses, shrubs. 
and small- to medium-diameter trees on mostly tlat to rolling terrain. In Pennsylvania. the proposed 
pipeline route crosses predominantly mixed commercial and residential areas with maintained lawns. 

Texas Eastern proposes to use a maximum of a l(Xl-foot-wide construction right-of-way. Some 
areas along the route would be widened for temporary extra workspaees. Visual impacts associated with 
the construction right-of-way and temporary extra workspaces would include the removal of existing 
vegetation and the exposure of bare soils, as well as earthwork and grading scars associated with heavy 
equipment tracks, trenching, and machinery and tc×~l storage. Other visual effects could result from the 
removal of large individual trees that have intrinsic aesthetic value; the removal or alteration of vegetation 
that may currently provide a visual barrier from undesirable views: or landform changes that introduce 
cont ras t s  ill visual scale, spatial characteristics, form. line. color ,  or texture. 

Visual impacts would be greatest where the pipeline route parallels or crosses roads and the 
pipeline right-of-way may be seen by passing motorists, on residents where landscaping and vegetation 
would be removed, and in forested areas. The duration of visual impacts would depend on the type of 
• .egctation that is cleared or altered. The impact of vegetation clearing would he shortest in open lands 
consisting of scrub-shrub vegetation, where the reestablishment of vegetation following construction 
would be relatively fast (generally less than 5 years). The impact would be greater in forest land. which 
would take many years to regenerate mature trees. The greatest potential visual impact would result from 
the removal of large specimen trees, which would take longer than other vegetation types to regenerate 
and would be prevented li'om reestablishing on the permanent right-of-way. 

Construction and operation of the modified and new aboveground facilities associated with the 
pipeline would have a permanent impact on visual resources. However. the modifications at Chester 
Junction would occur within the limits of the existing facility so no significant impacts on visual 
resources are anticipated. The site for the new Crown Landing meter and regulation station is currently 
undeveloped but would be part of the proposed 175-acre LNG terminal site. The meter station would be 
located adjacent to the buildings and facilities associated with the LNG terrninal so they would not have a 
significant impact on visual resources. As previously discussed, the LNG terminal would be visually 
compatible with its surroundings and consistent with the management objectives of the modification class 
(see section 4.8.6.1). 
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TABLE 4.8 6-1 

Vantage Point (State) 
Summary of Visual Anal~}sls Conducted for the Crown Lendln~l LNG Project 

Depth of View Type Number of Spatial Scale Compatibdfty Overall 
View and Duration Daily Dominance Contrast _e/ Visual 

Viewers a/ b/ Effect d/ 
Delaware River Near, Unobstructed An average Co- Moderate Somewhat Shght to 
(Delaware) m~ddle, view Short or of 22 dominant to compatible h~gh. 

and long duration, recreational subordinate, depeodmg 
distant boats and 8 depending on beat 
views commercial on view location 
depending vessels par 
on boat day. 
location 

Marcus Hook Public Distant Unobstructed Unknow~n Co- Moderate Somewhat Slight to 
Park View (t.1 view. Short or dominant to compatible moderate 

miles) long duration, subordinate, depending 
depending on Iocat=on 
on wew and 

~nterest 
Fox Point State Park Distant Unobstructed An average Subordinate Moderate Somewhat Shght 
(Delaware) View (3.3 Short or long of 300 compatible 

miles) duration vimtors per 
day 
(summer 
average) 

Interstate 495, MP 8 Distant Intermittent An average Subordinate Moderate Somewhat 
(Delaware) View (1.2 sightlines of 81 200  compatib|e 

miles) Short vehlclos por 
duration, day. 

Commodore Barry Elevated Obscured by An average Co- Moderate Compatible 
Bridge, east & west but distant bridge and of 16,500 dominate to 
bound travel (New view (3.1 barriers vehicles per minimal 
Jersey/Ponnsylvama) miles) Short day 

duration 
The Wharf on the D=stant UnobstrL~;ted Unknown, Subordinate Moderate 
Boardwalk View (3 2 Shore or long still under to 

miles) durat~.n, construction minimal 
U S. Route 130, Mid- Partially An average Co- Moderate 
including the bridge ground obscured by of 4,700 dominant to 
over Oldmans Creek v~ew (0 5 vegetation vehicles per subordinate 
(New Jersey) mile) Short day. depending 

duration, on the view. 
Delaware Memorial D~stant Obscured by An average Subordinate Moderate 
Bridge, east & west view (10 bridge Short of 80.000 to 
bound travel miles) duration vehicles per mimmal 
(Delaware) day 

Slight 

Shght 

Compatible Slight 

Somewhat Shght to 
compatible moderate 

Compatible Negligible 

_a/ Spahal dominance ~s the prevalent Occupation of a space in a landscape by an object(s) or landscape element Spalial 
dominance can be descnbed in reruns of being do~mnant co-dominant, or subordinate. 
Domina~ - the modification is the major object or area ,n a confined setting and occupies a large part of the setting. 

- the modification is one of the major objects or areas ~n the confined setting and its features are of equal 
visual ~mpartance 

- the modiflcatk3n is insignificant and occupies a minor part of the setting. 
b/ Scale contrast is the difference in absolute or relative scale ~n relation to other distinct objects or areas in the landscape 

Scale contrast can be described in terms of being severe, moderate, or minimal. 
~evere - the modification is much larger than the surrounding objects. 

- the modification ~s slightly larger than the surrounding objects 
M~nimal - the modification is much smaller than the surrounding objects. 

_C/ Compatibility is the degree to wfltch landscape elements and characteristics are still unified within their setting, 
Compatibility can be described ~n terms of being compahble, somewhat compatib4e, or nol compatible, 

- the modification is harmonious w~thin the setting, 
Somewhat Compatible - the modfficatK)n is more or less harmonious within the setting. 
Not Comj3atible - the medffw_.at~on is not hamnonious within the setting. 

_d/ H~gh - clear, unobstructed views of the project. 
Moderate - project wi[[ be visib4e, but views will be of short or medium duration and wholly or partially obscured. 
ShQht - project will be visible, but views wdl be of shorl duration and/or b~end into the background and will be dominated by 
exisbng features in the landscape 

- sffe will be scarcely vrsible. 
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4.9 S O C I O E C O N O M I C S  

The potential socioeconomic effects from construction, operation, and maintenance of the Crown 
Landing LNG and Logan Lateral Projects are related to the number of construction workers that would 
work on the project and their impact on population, public services, nearby homes and businesses, and 
temporary housing during construction. Other potential impacts are related to construction and operation 
of the LNG terminal, such as increased ship traffic or disruption of normal vehicular traffic patterns in the 
vicinity of the terminal site. 

The potential impacts of the project on land use and residences in the project area are discussed in 
section 4.8. A discussion of the project's effects on population and employment, housing, public 
services, transportation and traffic, property values, tax revenue, and environmental justice is provided 
below. 

4.9.1 Population,  Economy, and  Employment  

Table 4.9.1-1 provides a summary of selected demographic and socioeconomic statistics for the 
state, county, and communities where project facilities are proposed. The population of Gloucester 
County. New Jersey ',','as 254,673 in 2(X)O, which was a 10.7 percent increase over the 1991,) population. 
The population of Delaware County, Pennsylvania was 550,864 in 2(X)O, v,'hich ,.,,'as a 0.6 percent increase 
over the 19911 population. New Castle County. Delav,'are, located across the Delaware River from the 
proposed LNG terminal site, had a population of 500,265 in 2(X)O. which was a 13.2 percent increase over 
the 1990 population. 

Logan Township, where the proposed LNG terminal would be located, has a population density 
lower than the rest of Gloucester County and the State of New Jersey. Of the communities crossed by the 
proposed pipeline, the City of Chester and Bmokhaven Borough have the highest populations and 
population densities in the project area. These communities have highcr population densities than that of 
Delaware County and the State of Pennsylvania. 

Tile main industries in the countics and communities that would be affected by the projects are 
trade, transportation, and utilities, and educational, health, and social services. The unemployment rate 
for Logan Township is well below the unemploymcnt rate for Gloucester County and the State of New 
Jersey (5.8 percent). In Pennsylvania, the unemployment rates in the communities crossed by the Logan 
Lateral are higher than the state rate of 3.5 percent. Specifically, the City of Chester has the highest 
unemployment rate (9.9 percent), which is more than triple the unemployment rate for Delaware County 
(3.1 percent). The City of Claymont has a lower unemployment rate (3.0 percent) than both New Castle 
County and the State of Delaware. 

Crown Landing estimates that an average of 360 workers would be employed during the 36- 
month-long construction period for the LNG terminal, with a peak workforce of approximately 650 
personnel during construction months 15 through 22. Texas Eastern estimates that 275 workers would be 
required to construct the natural gas pipeline facilities. Crown Landing and Texas Eastern estimate that 
the vast majority of the workers would be hired locally (i.e., within 50 miles of the project facilities), with 
a total of approximately 90 non-local workers temporarily relocating from outside the project area. The 
non-kxzal hires would include personnel highly qualified in mechanical, electrical, and instrumentation 
work and control tradesmen. 

4-105 



Jnofflclal FERC-Generated PDF of 20050222-0062 Issued by FERC OSEC 02/18/2005 in Docket#: CP04-411-000 

TABLE 4.9 1-1 

Existing Socioeconomic Conditions for the Crown Landing LNG and Logan Lateral Projects 

Populahon Per Civilian Unemploy- 
State/County/ Population Density a/ Capita Labor ment Rate 
Community 1990 2000 1990 2000 Income Force (percent) Major Industry b/ 

(2O0O) (20DO) 20OO 

Trade, 
NEW JERSEY 7,730.188 8,414.350 1.042 1.134 27,006 4.194.931 5.8 transportation, and 

utilities 

Trade, 
Gloucester County 230,082 254,873 709 784 22,708 132.737 60 transportation, and 

utilities 

Trade. 
1.9 transportation, and 

utilities 

3,4 Educational, health, 
and socml services 

3,5 EducatiOnal. health, 
and soctal set.noes 

3.0 Educational, health, 
and socml serv=ces 

3.5 Educational. health, 
and social sen~ioes 
Educational. health. 3.1 and social services 

9 9 Educational, health, 
and social sen4ces 

5 4 Educational, health. 
and social services 

3 2 Educational, health, 
and So31al services 

Logan Township 5.147 6.032 228 267 26,853 3.138 

DELAWARE 666,168 783.600 341 401 23.305 401,152 

New Castle County 441.946 500,265 1.037 1.174 25.413 263,440 

City of Claymont 9.800 9.220 4.645 4.371 20.211 4.799 

PENNSYLVANIA 11,877.228 12.281.05 265 274 20,880 5.000.512 
4 

Delaware County 547.579 550.864 2.976 2.990 25.040 272.268 

City Of Chester 41,856 36,854 8,636 7.604 13,052 15.898 

Chester Township 5,399 4,604 3.856 3.302 16,072 2.015 

Brookhaven 8,567 7,985 5.048 4.705 23,706 4.392 Borough 

a/ Persons per square mile 

12/ Based on North Amerr, an Industn/Classification System and U S Census classifications 

Source: U S  Census Bureau. Census of Population and Housing; 2000 and 1990 

Population impacts within the project area are expected to be temporary and relatively minor. 
Most impacts would come from the temporary influx of construction personnel. The total population 
change would equal the total number of non-local construction workers, plus any family members 
accompanying them. Assuming all 90 non-local construction workers relocate to the project area with 
family members, this would equate to 233 people using a typical household size of 2.59 persons (U.S. 
Census, 2003). This temporary increase in population corresponds to less than l percent of the existing 
population and would not have a permanent impact on population. A brief decrease in the unemployment 
rate could occur as a result of construction due to the hiring of local workers for construction and the 
increased demands on the local economy. However, given the relatively short construction perkxl, the 
impacts on the economy and employment as a whole would be temporary and minimal. 

About 60 permanent employees would be required for operation of the LNG terminal. Crown 
Landing has indicated it would hire and train local workers to the extent possible. Operation of the 
pipeline would be undertaken by existing employees from Texas Eastern's Eagle Station facility in 
Delaware County. C;iven the small number of permanent workers that would be added, the projects 
would not have a significant impact on the permanent population, economy, or employment in the area. 
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4.9.2 Housing 

Housing is relatively abundant in the vicinity of the Crown Landing LNG and Logan Lateral 
Projects. In the three counties within the project area, there over 5(X),(XX) housing units with 
approximately 25,(XX) of these classified as vacant (see table 4.9.2-1). Logan Township, New Jersey had 
76 vacant housing units in 2(XX), while the community across the Delaware River, the City of Claymont, 
Delaware, had 4(11 vacancies in 2(XX). The communities crossed by the pipeline route had a combined 
total of 2,470 vacant housing units in 2(h')0. The highest housing vacancy rates are in the City of Chester 
( 14.4 percent) and the City of Claymont (9.6 percent). 

TABLE 49 2-1 

2000 Housing Characteristics for the Project Area 

State/County/Community Total Housing Units Total Vacant Housing Un i t s  Vacancy Rate [percent) 

NEW JERSEY 3.310.275 245.630 7 4 

Gloucesler County 95,054 4.337 4.6 
Logan Township 2.077 76 3.7 

DELAWARE 343,072 44.336 12.9 

New Castle County 199,521 10,586 5 3 
C,ty of Claymorlt 4.193 40t 9 6 

PENNSYLVANIA 5,249,750 472,747 9 0 

Delaware County 216,978 10,658 4 9 

City of Chester 14.976 2.162 144 
Chester Township 1,754 113 6.4 

Brookhaven Borough 3.595 119 3 3 

Source: U S. Census Bureau. Amer~an FactFinder 

Table 4.9.2-2 provides the nunlber of temporary housing units tor the counties and communities 
m the vicinity of the proposed projects. The largest number of total vacant temporary housing units (7(17) 
is in New Castle County, Delaware. The rental vacancy rate is highest in the City of Claymont, Delaware 
( 14.2 percent). The rental vacancy rates in the communities crossed by the pipeline route range from <1.0 
percent in I,ogan Township to 7.4 percent in the City of ('hester. 

Construction of the LNG terminal and associated pipeline could affect the availability ol housing. 
Assuming that local construction workers do not require housing, and given the number of available 
vacant units and existing temporary housing available, the current housing conditions should be sufficient 
to meet the demand for short-term housing required by the non-local construction workforce. 
Additionally, abundant temporary housing is available in the form of motels, hotels, inns, or campsites 
within the project area. 

The additional 60 employees anticipated for operation of the LNG terminal would not 
significantly affect local housing availability. 

4-107 



Jnofflclal FERC-Generated PDF of 20050222-0062 Issued by FERC OSEC 02/18/2005 in Docket#: CP04-411-000 

TABLE 4.92-2 

Temporary Accommodations Available in the Project Area 
State/County/Community Rental Vacancy Rate Vacant Housing Units Available for Seasonal. Recreational. or 

(percent) Occasional Use (2000) 

NBN JERSEY 
Gloucester County 5 7 274 

Logan Towrlshlp <1 0 6 

DELAWARE 
New Castle County 7.4 707 

City of Claymonl 14.2 7 

)ENNSYLVANIA 
Delaware County 6 0 423 

City of Chester 7 4 24 

Chester Township 4 9 0 

Brookhaven Borough 67 6 

Sources: U S. Census Bureau, DP-1. Profite of General Demographic Characteristics 2000 

4 .93  Public Services 

Two hospitals are l~x:ated in Gloucester ( 'ounty, New Jersey, with a combined total of 917 beds. 
The closest hospital to 1,ogan Township. New Jersey is 16 miles from the project site. There are two 
hospitals in Dclax~are County. Pennsylvania within 2 miles of the project area. These hospitals have a 
combined total of over 7(X) beds. The closest hospital to the pipeline route is the Community Hospital of 
Chester. which is located adjacent to proposed pipeline corridor at approximate MP 3.4. Given the 
projects' proximity to medical services, and the extent of these services, no impacts on these services are 
anticipated during construction or operation of the proposed facilities. 

l 'he Logan Township Police l)epartment had a law enforcement workforce of 17 police officers 
in 2(X13. The Logan Tov, nship Fire Department has two engine companies with a total of 64 volunteer 
personnel. This fire department also provides emergency medical services. Brookhaven Borough has a 
fire department that also provides emergency medical services. Several other fire departments and 
companies are located within 5 miles of the proposed pipeline route. Brookhavcn Borough, City of 
Chcster, and Chester Township each have police departments that provide local lay, enforcement services. 
Sufficient law enforcement and fire response services are located within the project area to the extent that 
temporary impacts on these services are anticipated to be minimal. 

The limited number of permanent employees associated with the proposed project would not 
result in long-term impacts on public services. However, fire and other emergencies at the proposed LNG 
terminal could require the services of local fire departments and emergency response units. Crown 
Landing has committed to coordinating with the local emergency set;ice providers to ensure sufficient 
and efficient response to potential emergencies. Section 4.12.X provides more detailed information 
regarding emergency response and evacuation planning. 
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4.9.4 Transpor ta t ion  and  Traffic 

4.9.4.1 Vehicle Traffic 

i,NG Terminal 

Tile LNG terminal site is located directly adjacent to U.S. Route 130 and will share an access 
road with the Logan Generating Station, U.S, Route 130 is a major, tour-lane, north-south transportation 
corridor that generally follows the Delaware River. To the cast of the project area, U.S. Route 130 
intersects with Interstate 295 in Bridgeport, New Jersey, near the Commodore Barry Bridge. To the west 
of the LNG terminal site. U.S. Route 130 intersects v, ith Interstate 295 near the Delaware Memorial 
Bridge. 

Traffic levels near the I.NG terminal site are generally low. The average annual daily traffic 
(AADT) on U.S, Route 130 east of the Commodore Barry Bridge was 20,176 in 2(XX). The AAI)T v,'est 

of the Commodore Ba~' Bridge was 4300 in 2001. Specifically, traffic levels during peak hours in the 
morning and evening on [I.S. Route 130 are between 4(X) and 5(X) vehicles. Based on a traffic study of 
U,S. Route 130 conducted by ('ro'a,n Landing using the ltighway Capacity Manual (Transportation 
Research Board. 2000), the two intersections nearest the site (the intersection with the proposed entrance 
road and the intersection v,'ith Center Square Road) both currently operate at acceptable Levels of Service 
(l.evels A or B) during the morning and evening peak hours. Level of Service is a qualitative nz, easure of 
tile effect of traffic flow factors, such as speed, travel time. interruption, freedom to maneuver, driver 
comfort, convenience, and indirectly, safety and operating costs. It is expressed as levels of service "A" 
through "F." Level "A" is a condition of Ii'ee traffic flow where there is little or no rcstricfion in speed or 
maneuverability caused by presence of other vehicles. Level "F" is forced-flow operation at low speed 
with many stoppages. 

Construction activities at the I.NG terminal site are estimated to generate about 65() vehicle trips 
per day based on the peak worktorce of up to 65(} workers traveling to and from the site during LNG 
terminal construction and dredging activities. Additionally, 20 vehicle trips per day related to 
construction equipment and materials delivery (including concrete) are anticipated during a normal day, 
with a peak of I(XI trips a day during construction months 2 through 6 for the delivery of fill material. 
Construction workers and material delivery trucks would access the site via U,S. Route 130 and Center 
Square Road within the Pureland Industrial ('omplex. It is expected that some construction workers 
would park in a temporary parking lot located along Center Square Road, and be shuttled to the main 
construction area. Crown Landing has indicated that it is evaluating two other mitigative measures to 
minimize traffic impacts during construction: 1) increase the length of the left turn lane on U.S. Route 
130 into the entrance road to accommodate larger trucks and/or multiple cars; and 2) install a temporary 
traffic signal at the intersection of U.S. Route 130 and the entrance road to be used during peak 
construction periods. The increased traffic levels would be temporary and limited to the period of 
construction (about 3 years) and would be minimized by implementation of the mitigative measures 
discussed above, 

The traffic during operation of the LNG terminal would be primarily limited to the employees 
traveling to and from the terminal and an occasional delivery of supplies and materials, About 60 
employee vehicle trips are estimated per day during average operating conditions, with about 25 of these 
trips occurring during the morning and evening peak hours. These new vehicular trips would result in 
only a minimal increase in the existing road traffic. As discussed above, the left turn lane on U.S. Route 
13() may be extended to accommodate additional and/or larger vehicles turning into the entrance road to 
the LNG terminal. 
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Pipeline Facilities 

Construction of the pipeline would involve 275 workers consisting of one pipeline spread (200 
workers) and one aboveground facility spread (75 workers), generating up to 275 vehicle trips per day 
from these spreads. Additional vehicular traffic would result t¥om equipment or material deliveries into 
and out of the pipe/storage yards each day. Many of the roads adjacent to the pipeline right-of-way are 
narrow and may not be able to easily accommodate high volumes of construction workers'  vehicles. The 
parking of vehicles along these roads could increase traffic congestion. Typically. construction workers 
use contractor yards as the primary parking area for employee's personal vehicles and then are 
transported from the contractor yards to the construction site in buses. 

Traffic may also be slowed where construction of the pipeline crosses roads or where 
construction occurs witlfin existing roads. The pipeline would cross 34 paved roadways and 2 unpaved 
roads. In addition to road crossings, the majority of the pipeline route is either parallel to or within 
existing road rights-of-way. In Pennsylvania, the pipeline route is located within dense residential and 
industrial areas. In these areas, the pipeline would be constructed within five city streets, including 
Trimble Boulevard, Clearwater Avenue, Felton Avenue, Bethel Road, and Palmer Street. In New Jersey, 
the pipeline route follows the old Ferry Road (formerly U.S. Route 324) after crossing the Delaware 
River. This road was previously used to access a ferry service that operated on the river. It is now mostly 
abandoned except for the eastern portion which is used to access a few residences and businesses. The 
remainder of the route to the LNG terminal site is mostly adjacent to US.  Route (3tl. 

] 'he pipeline would be installed by boring beneath many of the paved roads, which would 
minimize impacts on traffic. Where roads must be open cut. Texas 'Eastern would attempt to keep at least 
one lane of traffic open. During the brief period when a trench is completely excavated across the road, 
steel plates would be available onsite to cover the open area to permit travel by emergency vehicles. 
Traffic lanes and home access would be maintained except for the temporary periods essential for laying 
the pipeline. Texas Eastern would also implement appropriate control measures such as detouring traffic 
where possible, signage, and flashing lights. 

Where the pipeline v.'ould be installed within or adjacent to city streets, Texas Eastern would 
generally use the stovepipe or drag section construction methods to minimize traffic-related impacts. 
Pipeline trenches in or adjacent to these streets would be backfilled or covered with steel plates daily. In 
addition, steel plates would be readily available to cover the trench in the event of an emergency that 
requires access across the trench. All roadway surtaces would be restored to the specifications of the 
local or state authorities. Impacts on local traffic would be temporary and limited to the period of 

construction. 

No impacts on traffic would occur along the pipeline route as the result of pipeline operation. 

4.9.4.2 Ship Traffic  

Approximately 3,200 to 3.3(10 vessels traverse the Delaware River each )'ear. These vessels use 
approximately 60 different ports between the Delaware Bay and the Port of Philadelphia, a distance of 
approximately 86 miles. Vessels that currently use the Delaware Rivcr on a daily basis include LPG" ships, 
crude oil tankers, barges, and other commercial vessels. 

The Coast Guard regulates ship traffic on the river. Coast Guard regulations and several other 
factors influence transit times and shipping schedules within Delaware Bay and River. The Coast Guard 
requires all vessels participating in foreign trade or weighing over 100 tons to have a pilot on board. 
Historically. approximately 2,0(X) of the total vessels per year tall into one of these two categories. These 
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include all of the I,PG vessels and crude oil barges and about one quarter of the other vessels. In addition, 
vessels with a draft equaling or exceeding 37 feet must enter Delaware Bay within 1 hour of flot~t tide. 
About half of the crude oil vessels and about one quaffer of the other vessel types are subject to the flood 
tide restriction. 

Current transit conditit)ns on the Delaware River do not require interruption of vehicular traffic 
across the one major bridge that spans the river downstream of the proposed L.NG terminal (the Delaware 
Memorial Bridge). The Coast Guard does not currently require the closure of the bridge during transits of 
vessels carrying dangerous cargoes. However, Coast Guard restrictions on vessels carrying dangerous 
cargo (e.g., LPG) do include safety/security zones. These safety/security zones consist of 5(X) yards on 
either side of the vessel, and 1 ,iX)0 yards ahead and asteru (on either end) of the vessel. 

The proposed LNG terminal is located at approximate RM 78 of the Delaware River, adjacent to 
the Marcus l-look anchorage area. which experiences heavy commercial tanker traffic. LNG ships are 
expected to arrive at the terminal every 2 to 3 days (approximately 120 to 180 ships per year). The 
average transit time for commercial vessels from Delaware Bay to the Marcus Hook area is about 5.5 
hours. Based on the dimensions, type of cargo, and the current regulations controlling ship traffic, it is 
assumed that the I,NG ships entering Delaware Bay and River would be required to have a pilot on board 
and would be restricted to entering the channel within 1 hour of flood tide. In addition, based on Crown 
Landing's consultation with the Coast Guard, it is assumed that at a minimum, the current regulations 
applicablc to vessels carrying dangerous cargoes (such as LPG)+ contained in the RNA in 33 
CFR165.51(1, would also apply to the proposed L.NG ships. Additional restrictions may be necessary 
based on results of a risk assessment currently being conducted by the Coast Guard. Given these 
restrictions+ duration of passage, location of Marcus Hook, and the relatively low number of proposed 
LNG vessels compared to the current volume of commercial traffic on the river, delays experienced by 
other vessels arc expected to be minor. Based on a ship traffic study conducted by Crown Landing 
(Moffatt and Nichol, 2003), the total annual delays are anticipated to he less than 5 hours tbr most vessels 
and up to 22 hours per year for barges, which are more abundant and slower. 

During operation of the LNG terminal, although there would be safety exclusiou zones around 
transiting LNG ships, the addition of 120 to 180 LNG ships per year would not have a long-term impact 
on commercial ship traffic in the area. The safety exclusion zones enforced around each LNG ship and 
around the ship unloading facility while a ship is decked would be restricted to other commercial traffic. 
A/though the Coast Guard 's  current RNA is subject to change based on the results of their risk 
assessment, the Delaware River is wide enough in this area to avoid significant impacts to other 
commercial ship traffic. The exclusion zones could cause impacts on recreational boating and fishing, but 
the impacts would be temporary while the ship is in transit or while moored at the ship unloading facility. 
Because of the relatively low volume of recreational boating in the immediate area, any impacts are 
expected to be minor (see section 4.8.5.2). See section 4.12.5 for additional discussion of shipping safety 
during operation of the proposed project. 

We received a scoping comment regarding potential impacts on the Big Stone Beach anchorage 
area, Cape May-Lewis Ferry service, and the cruise industry in the Port of Philadelphia as a result of L.NG 
ship traffic. Both the anchorage area and the ferry service are located in Delaware Bay at the mouth of 
the Delaware River, which is more than 60 miles downstream of the LNG terminal site. Because 
Delaware Bay is the widest portion of the waterbody, any impacts associated with moving exclusion 
zones around the transiting LNG ships are expected to be minimal. The number of cruise liners calling or 
departing from the Port of Philadelphia is negligible compared to the number of commercial ships 
navigating the Delaware River. They are also only present in the fort  of Philadelphia during the summer 
months. Giveu these conditions and the distance from the LNG terminal site. impacts on cruise ships in 
the }'off of Philadelphia are expected to be minimal. 
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4.9.5 Property Values 

Comments were received during the scoping process regarding property devaluation and impacts 
on homeowner's insurance rates caused by the presence of an LNG terminal. The LNG terminal would 
he constructed on upland fields previously used for dredge disposal and is currently traversed by several 
pipeline rights-of-way. The site is currently zoned for industrial uses. The Logan Generating Station is 
located immediately adjacent to the proposed site and has been in operation since 1992. 

The nearest residential property to the LNG terminal site is located across U.S. Route 130 and is 
approximately 2,3(~) feet from the proposed construction area. Given the presence of the power plant, the 
location across a four-lane highway, and the overall distance from the LNG terminal, no negative effects 
on property values are anticipated. The values of properties proximate to the site may already reflect their 
location near an industrial area. 

A real estate study performed by the Real Estate Counseling Group of Connecticut, Inc. for a 
planned Granite State Gas facility in Wells, Maine indicates that property values or price increases are not 
diminished because of an LNG facility (Real Estate Counseling Group of Connecticut, 1995). In this 
study, local assessors '~ere contacted and asked: 1) whether they had received property owner requests for 
lower valuations due to the presence of an LNG facility; and 2) whether the presence of a storage tank 
was a factor they considered in doing their valuations. Assessors ,,,.'ere contacted in a number of towns 
including tlaverhill, South Yarmouth, and Ludlow, Massachusetts. The study concluded that in no case 
did the planned LNG facilities play a role in either the assessment or homeowner complaints. 

Home~,,~ner insurance rates are generally set on a county-wide basis, with individual rate 
adjustments made to reflect the age and value of the property and the claims record of the owner; 
insurance rates are not based on the surrounding landscape or structures at the local level. Properties in 
the vicinity of an industrial facility may be older and not as well maintained, which can affect the 
availability of insurance coverage or the insurance rates. It is not anticipated that the presence of an LNG 
terminal would affect the insurance rates of nearby residences. 

Comments were also received during the scoping process regarding property devaluation caused 
by the construction and operation of the Logan Lateral l'roject. Appraisal methods used to value land are 
based on objective characteristics of the property and any improvements. The impact a pipeline may have 
on the value of a tract of land depends on man)' factors, including the size of the tract, the values of 
adjacent properties, the presence of other utilities, the current value of the land, and the current land use. 
Subjective valuation is generally not considered in appraisals. This is not to say that the pipeline would 
not affect resale values. A potential purchaser of property may make a decision to purchase based on his 
or hcr planned use, such as agricultural, future subdivision, or second home on the property in question. 
1t" the presence of a pipeline renders the planned use inteasible, it is possible that a potential purchaser 
would decide not to purchase the property. Hov.'ever, each potential purchaser has different criteria and 
difl~'ring capabilities to purchase land. 

The effect that an easement may have on property values is a damage-related issue and should be 
negotiated het,,~een the parties during the casement acquisition process or would be detcrmined during 
condemnation proceedings. This negotiation is beyond the scope of this EIS. 

Property taxes for a piece of property are generally based on the actual use of the land. 
Construction of the pipeline would not change the general use of the land, but it would preclude 
construction of abovcground structures on the permanent right-of-way. If a landowner feels that the 
presence of a pipeline casement reduces the value of his or her land, resulting in an overpayment of 
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property taxes, he/she may appeal the issue of tile assessment and subsequent property taxation to the 
local property tax agency. This is the proper forum for this issue to be addressed. 

4.9.6 Tax Revenues 

Construction and operation of the Crown Landing LNG Project would have beneficial impacts on 
local sales tax revenue. The total revenue of Logan Township in 2003 was S6,796.01~1 and $117.792,1X~) 
for Gloucester County. New Jersey. Property taxes in Logan Township account for approximately 22 
percent of that amount, and 77 percent for Gloucester County. 

The construction of the Crown Landing LNG Project is anticipated to generate at least $600,000 
annuall) in direct revenues for state and local governments. This estimate does not include additional 
revenues generated from secondary sources. Operation of the proposed LNG terminal is anticipated to 
generate approximately $6 million is annual revenues for state and local governments. Although only a 
portion of this tax money would be received by Logan Township, it would be a significant pozlion of the 
local go,,ernl'tlent's annual revenues. 

The construction of the Logan Lateral is expected to generate revenues to state and local 
governments within Pennsylvania and New Jersey. These revenues would be generated from the $77.3 
million cost to construct the pipeline. The majority of these revenues would be collected from payroll 
taxes and sales taxes on materials purchased during construction. The operation of the pipeline is 
expected to generate approximately $1.1 million in property tax revenue annually to the states of 
Pennsylvania and New Jersey. The estimated S3.900 in yearly payroll taxes would be negligible. 

4.9.7 Environmental  Justice 

Executive Order 12898 o n  Environmental Justice requires that each federal agency' address 
disproportionately high and adverse health or environmental effects of its programs, policies, and 
activities on minority' populations and low-income populations. Each federal agency must also ensure 
that public documents, notices, and hearings are readily available to the public. As part of the preparation 
of this EIS, the NF.PA review process must provide opportunities for effective community participation 
and involve consuhation with affected communities. If the proposed action will result in significant 
adverse effects to minority or hro.'-income populations or Native American tribes, the NEPA analysis 
should address those impacts as part of the alternatives analysis and identify appropriate mitigation 
measures to address the effects. 

The mailing list for the Crown Landing LNG and Logan Lateral Projects was initiated when the 
FERC's NOI was issued and has been continually updated throughout the EIS process. All property 
owners affected by the two projects received notices about the projects without any distinction based 
upon minority or income status. The distribution list for this draft EIS included federal, state, and local 
agencies; elected officials; environmental and public interest groups; Native American tribes; affected 
landowners; intervenors to the FERC's proceeding; and local libraries and newspapers (see Appendix A). 
Sections 1.4 and 1.5 of this EIS further describe the stakeholder involvement process and the public 
notification and review process, respectively. Section 4.10.2 describes contacts with Native American 
tribes that traditionally occupied the area. 

Crown Landing sponsored three infbrmational open houses: March 9 in Claymont. Delaware; 
March 10 in Logan Township. New Jersey; and March 11 in Marcus Hook, Pennsylvania. Texas Eastern 
participated in the March 10 open house in Logan Township and then held additional open houses in 
Pennsylvania on March 30 in Brea)khaven, March 31 in Chester Township, and April 1 in Chester. The 
primary purpose of these open houses was to provide project information to interested stakeholders and to 
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respond to questions and comments regarding the projects. A FERC representative was in attendance at 
these open houses to provide information on its regulatory process. The FERC held public scoping 
meetings and site visits on May 5, May 6, and June 9, 2004 to provide the general public and 
governmental agencies with the opportunity to comment on both the proposed I,NG terminal and 
pipeline. The locations and dates of these meetings were published in the NOI. 

Environmental Justice Areas and Potential Impacts 

We received comments regarding the environmental justice of siting the proposed pipeline 
facilities in Delaware County, Pennsylvania. To address these concerns, we identified environmental 
justice areas in the vicinity of the proposed project and conducted an analysis of potential impacts that 
could disproportionately affect these areas. We also evaluated both system and route alternatives to 
determine it" there were other options for transporting the natural gas from the proposed LNG terminal 
(see section 3.(I). 

To identify potential environmental justice areas, we reviewed available state, county, and 
municipal statistics regarding median income and poverty levels. Table 4.9.7-1 provides the general 
ethnic mix of the counties and communities that would be affected by the proix~sed pipeline. As shown 
on this table, the percentages of minority populations within Gloucester County and Logan Township are 
lower than the state averages, ttowever, in Pennsylvania the African American and Native American 
minority populations in the City of Chester and Chester Township are considerably higher than the state 
or county averagc. 

TABLE 4,9 7-1 

Racial/Ethnic Statistics for the Project Area 

Racial/EthmC Group, 2000 (percent) 

White Black Native As~an Native 
American Hawaiian 

and and Other 
Alaska Pacffic 
Native Islander 

State/County/Community 

Persons 
of 

Persons Persons 
Reporting Reporting H~spanic 

or Latino Some Other Two or More 
Race Races Origin 

(percent) 
_e/ 

NEW JERSEY 72.6 13.6 0.2 5.7 0 0  5.4 2 5  13.3 

Gloucester County 87  t 9.1 0 2  1 5 0.0 0 9 1.3 2 6  

Logan TownshLp 82.0 13.5 0, t 1 8 0 0  1.2 t 4 2 7 

PENNSYLVANIA 85 4 10.0 0.1 1 8 0,0 1.5 1.2 3 2  

Delaware County 803  14 5 0 1 3.3 0.0 0 6 1 2 1.5 

City of Chester 18.9 75.7 0 2  0.6 0 0  3,0 1 5 5 4  

Chester Township 22.7 733  0.3 0 6 0 0 1.0 21 21 

Brookhaven 95 6 2.0 0.1 1 2 0.0 0 4  0.6 1 1 
Borough 

aJ People who tdentify themselves as Hispantc or Lahno may be of any race. Thus the percent Hispanic shOuld not be 
added to the percentage for rac,al categories. 

Source: U S. Department of Commerce, U.S. Census Bureau, State and County QuickFacts. 

Table 4.9.7-2 provides the general economic status of the counties and communities where the 
proposed projects would be located. In Logan Township, the median household income ($67.148) is 
greater than the Gloucester County average of $54,273 and the State of New Jersey average of $55,146. 
In addition, the percentages of individuals below the poverty level and households receiving public 
assistance are lower than the county and state averages. In Pennsylvania, the communities of the City of 
Chester and Chester Township have median household incomes that are much Iov.'er than the Delaware 
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County and Slate of Pem~sylvania averages. The same trend can be seen in the percentage of persons 
below the poverty line and the percentage of households receiving public assistance. However, 
Br(×~khaven Borough has a median household income ($48,289) more indicative of the county average of 
$50,092. The percentages of persons below the poverty level and households receiving public assistance 
also follow the same trend in this community. 

TABLE 4.97-2 

Economic Statistics for the Project Area 

State/County/Lccality Median Household Persons Below the Poverty Households Receiving Public 
Inco~ne (2000) Level (1999) (percent) Assistance (percent) 

NEW JERSEY $55.146 8.5 2 8 
Gloucester County $54,273 6.2 1.5 

Logan Towlnship $67,148 4,3 0 8 
PENNSYLVANIA $40.106 11 0 3 1 

Delaware County $50,092 80  2.5 
Chester Cay $25,703 22.8 9 6 
Chester Township $32,576 17.1 5.9 
Brookhaven Borough $48,289 3.6 1.7 

Source: U S  Department of Commerce. U.S. Cemsus Bureau 

The site for the LNG terminal is located in Logan Township. In economic terms, the population 
of Logan Tov. nship is better off than the average Gloucester County resident or New Jersey resident. At 
the proposed site specifically, the percentages of minority residents and persons living below the poverty 
level are less than 10 percent. Based on the economic status of residents in Logan Township. the siting of 
the proposed LNG terminal would not disproportionately affect minorities or persons living belov, the 
poverty level. 

An environmental justice area is defined as an area where the community 's  minority population is 
equal to or greater than 50 percent of the community population and/or a community in which the 
percentage of persons living below the poverty level is higher than the county average. Figure 4.9.7-1 
shows enviromnental justice areas crossed by the proposed pipeline. The pipeline facilities associated 
with the Logan Lateral Project would traverse areas within the City of Chester and Chester Township 
',,,'here more than 71.) percent of the population is a minority and the percentage of persons living below the 
poverty level is higher than the Delaware County average (see tables 4.9.7-1 and 4.9.7-2). 

Although the proposed pipeline route crosses environmental justice communities, it would not 
disproportionately affect these communities for the following reasons. First, the purpose and need of a 
pipeline from the LNG terminal would necessarily route the pipeline though this area. The route must 
cross these areas because the pipeline must provide service from the proposed LNG terminal to Texas 
Eastern's Chester Junction Facility. Without this service, a portion of the purpose and need of the project 
would not be met. Second, Texas Eastern has routed the pipeline to follow, as much as possible, existing 
Texas Eastern pipeline rights-of-way and other existing rights-of-way. Finally, although the pipeline 
route does traverse areas of high minority population and areas with a greater number of persons living 
below the poverty level, the route also crosses areas of higher-income communities and areas with a 
minority population more indicative of the two counties where these communities are located. More 
specifically, of the approximately 10 miles of the proposed route oil land, less than 3 miles traverse 
through environmental justice areas. The remaining portion of the on-land route crosses areas that are not 
classified as environmental justice areas, and are more indicative of the project area in general. In 
addition. 155 structures are located within 50 feet of the proposed construction right-of-way. Of  this 
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total, only 48, or about one-third, of these structures occur within the environmental justice areas and the 
other two-thirds of the structures are located outside of environmental justice areas. 

In addition to the siting of the project, potential impacts during construction and operation of the 
project could also include visual impacts from the presence of the LNG storage tanks, traffic impacts 
associated with the construction and operation of the project, and air quality and noise impacts. A 
summary and analysis of these impacts as they may pertain to environmental justice is presented below. 
More detailed assessments of visual resources, traffic, air quality, and noise are included in sections 4.8.6, 
4.9.4.4.1 l . l  and 4.11.2 of this draft EIS, respcctively. 

As discussed in section 4.8.6, the primary visual impact of the project on the surrounding area 
would be the LNG storage tanks. The LNG storage tanks would be equally visible from the Pennsylvania 
side of the Delaware River, the location of the low income and high minority areas, as the New Jersey 
side of the Delavcare River. Furthermore, the Logan Generating Station, located adjacent to the proposed 
I,NG terminal site, stands 180 teet and the associated combustion stack stands 430 feet. "l'bercfore, visual 
impacts would not be disproportionate given that the I,NG storage tanks would not be dissimilar from the 
current landscape and would be equally visible from both sides of the Delaware River. 

The increased amount of vehicular traffic during the construction of the Logan Lateral would 
impact the environmental justice areas crossed by the proposed pipeline. As described in section 4.9.4. 
these impacts would be minor and limited to the construction peritxl. Increased traffic levels on U.S. 
Route 130 during the construction of the LNG terminal would be minimized through the implementation 
of the proposed mitigation measures described in section 4.9.4. Because similar impacts v,'ould occur in 
both environmental justice and non-environmental justice areas, disproportionate impacts would not occur 
from increased vehicular traffic. 

As discussed in section 4.11. h operation of the proposed project v,'ould result in air emissions 
from two sources: LNG ships and tugs and stationary equipment (heaters and emergency engines) 
associated with the LNG facility. These air emissions ,.,,ould not cause or significantly contribute to a 
violation of an ambient air quality standard. Therefore. the environmental justice areas would not be 

disproportionately affected by the project. 

Impacts from noise during the construction and operation of the LNG terminal are discussed in 
sectitm 4.11.2. The increased amount of noise during construction of the Logan I,ateral would impact the 
enviromnental justice areas crossed by the proposed pipeline. These noise impacts would be temporary 
and limited to the construction area. Also, these temporary noise impacts would occur along the entire 
length of the pipeline and would not disproportionately affect the environmental justice areas in 
Pennsylvania. "['he construction and operation of the LNG terminal would not result in disproportionate 
impacts on environmental justice areas given the location of the proposed facility across the Delaware 

River from the environmental justice areas. 

In summary, we do not believe construction and operation of the proposed project would result in 
disproportionate adverse impacts on environmental justice communities. The project is expected to 
generate a number of temporary and permanent employment opportunities, taxes and other revenue 
streams within the project area, and, with the use of appropriate mitigation measures, would not result in 
significant adverse impacts on the local environment and natural resources. Although some of the 
neighborhtx~ls crossed by the proposed pipeline route have lower incomes than average, the potential 
impacts described above would affect all of the communities crossed by the pipeline, and would not 
disproportionately impact only the environmental justice areas. 
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4.10 CULTURAL RESOURC~S 

Section 106 of the NHPA ( 16 LISC 470) requires the FERC to take into account the effects of its 
undertakings (including the issuance of a Certificate) on properties listed, or eligible for listing, on the 
NRHP and to provide the ACHP an opportunity to comn~nt on its undertakings. Crown Landing and 
Texas Eastern, as non-federal parties, are assisting the FERC in meeting its obligations under section 106 
and the implementing regulations in 36 CFR 8(R). 

4.10.1 Results of the Cultural Resources Surveys 

LNG Terminal  

Aboveground Cultural Resources 

Crown Landing conducted background research and a field survey to identify aboveground 
historic properties that could bc affected by construction of the proposed LNG terminal (Cleven and 
Williams. 2004). Crown Landing defined the area of potential effects (APE) for this investigation as the 
proposed terminal site plus a 1.5-mile-radius viev,'shed. 

Background research identified only one previously recorded historic property within the APE: 
the Is.S. Route 130 Bridge across Oldmans ('reek (Structure 1710152). The bridge is k~ated outside the 
LNG terminal site but within the viewshcd of the proposed facility. It consists of a tv, o-lane, Waddcll- 
type, vertical lift truss bridge built in 1936 and an adjoining operator's house. The structure was listed on 
the NRItP in 1992 for its engineering and design. 

The field survey revisited Structure 1710152 and identified 31 additional built resources greater 
than 50 years in age v, ithm the APE. All 31 of the newly documented structures are located outside the 
LNG terminal site but within the viewshed of the facility. Of  these, 28 structures are dwellings, one is a 
farmstead, one is a gas and service station, and one is a commercial building. "l'he dwellings generally 
consist of simple, wood-frame, gabled houses dating from the late nineteenth to the mid twentieth 
centuries, with examples of Colonial Revival, ( 'ape Cod, and Four Square style homes also present. The 
farmstead contains a ca. 1900, two-story, wocxl-frame house and five associated wc×xl-frame 
outbuildings. The gas and service station is a ca. 1930 wcx)d-frame, gable-front building. The 
comn'tercial building consists of a ca. 1955, tv,'o-story masonry building. Crown Landing recommended 
all of the newly documented structures except the farmstead as ineligible tbr listing on the NRHP. Crown 
Landing indicated that the ca. 190(I farmstead may be significant for its association with the history of 
agriculture in Gloucester County and for the design and construction of its constituent buildings; and 
recommended it as potentially eligible for inclusion on the NRHI". 

Crown Landing subsequently assessed the potential affects of its project on the U.S. Route 13(1 
bridge and the ca. 1900 farmstead Ahhough both properties are kx:ated outside the LNG terminal site. 
the LNG tanks would be partially visible from both resources, and thus could potentially have a visual 
aftect on the bridge and farmstead Crov,'n Landing concluded, hovcever, that because the viewshed is not 
a character-defining feature of the bridge or the farmstead, the project would not affect either property. 

Crown Landing submitted a report on the results of its architectural survey to the New Jersey 
SHPO (Cleven and Williams, 2(X14) and the FERC. In a letter dated August 31,2(X~. (New Jersey SHPO, 
20041, the New Jersey StlPO indicated that "the project will have no adverse effect on the Route 130 
Bridge over Oldmans ( 'reck". We agree. 
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"lcrrestrial Archaeological Resources 

Crown Landing conducted background research and a field survey to identify any terrestrial 
archaeological sites that could be afl~actcd by construction of the proposed LNG terminal IChild c ta l . ,  
2(1~)4). The APE for this investigation was defined as the terminal site and an associated construction 
staging area. 

Background research identified four previously documented sites (28GL241, 28GL2a.2. 
28GL243, and 28GL244) kxzated immediately adjacent to, but outside of, the LNG terminal site and 
construction staging area. Sites 28GL242, 28GL243, and 28GL244 each were characterized as small 
concentrations of historic materials dating from the late nineteenth and twentieth centuries. Site 28GI~241 
consisted of a prehistoric lithic artifact scatter dating frmn the Late Archaic through Late Woodland 
periods. All four sites previously were recommended eligible lot listing on the NRHP. 

The field investigation combined pedestrian reconnaissance, shovel and anger testing, and 
backhoe trenching. One archaeological site v, as identified in the vicinity of the construction staging area. 
It consisted of a moderately dense scatter of prehistoric lithic materials, and appeared to represent an 
extension of previously documented Site 28GL241. Evidence of potentially intact cultural deposits ~as 
identificd at the site. and the newly recorded extension of Site 28GI,241 was recommended as eligible lot 
listing on the NRHP. Crown Landing subsequently mcxtified its construction plans to create a no-wnrk 
butler zone around the site, which would avoid disturbance or impact on the site and any area ',~ithin ltlO 
fcet of the site. 

A diffuse scatter of Ix)th prehistoric and historic artifacts also ',','us observed within the 
ctmstruction staging area but outside the extension of Site 2gGL241. This material was recovered fi'om 
disturbed depositional contexts and could not be associated with Sites 28GL241, 28GL242, 28GL243, or 
28GL244, described above. Crown Landing concluded that the "prehistoric and historic materials hx:ated 
outside 28GL241 lack sufficient material and integrity m be designated as archaeological sites" (Child et 
al., 2004:67), and no additional testing of this area was recommended. No other archaeological sites were 
identified during the survey. 

Crown Landing submitted a report (Child et al., 2004) on the results of its terrestrial 
archaeological survey to the New Jersey and Delaware SHPOs and to tile FERC. hi its letter of August 
31. 2tR)4 (New Jersey SIIF'O, 2(K}4), the New Jersey SIIPO accepted the report and indicated that the 
project would have "no effect" on Site 28GL241, predicated on installation of the 100-foot protective 
buffer around the site, maintenance of the buffer throughout the duration of the project, installation and 
maintenance of heavy duty temporary fencing, and monitoring by an archaeologist to ensure appropriate 
installation and integrity throughout the project. In a letter dated September 16, 2004, the Delaware 
SHPO also accepted the report agreeing that no historic properties would be affected by the project. We 
concur with both SHPOs. 

Crown Landing subsequently accepted the avoidance conditions for Site 28GL241 in a written 
plan submitted to the New Jersey SHPO and the FERC. In a letter dated October 1, 2tX~4, the SHPO 
agreed with the provisions of the plan. We also concur. 

Underwater Archaeological Resources 

Crown Landing conducted background research and a field survey to identify any marine 
archaeological sites that could be affected by construction of the proposed LNG terminal (Child et al., 
2004). The APE for this investigation was defined as the proposed pier and berthing area in the Delaware 
River bct,,~cen the New Jersey shoreline and the Marcus | look anchorage area. The portion of the project 
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located within the anchorage area was excluded from the APE because it was disturbed by previous 
dredging. 

Background research failed to document any previously recorded cultural resources or 
shipwrecks within the APE. The field investigation consisted of a marine remote-sensing survey utilizing 
a magnetometer, depth sounder, sub-bottom profiler, and side-scan sonar to examine the bed of the 
Delaware River. No evidence of shipwrecks or other cultural resources was identified during the survey, 
and no additional archaeological investigations of the pier and berthing area were recommended. 

Crown Landing submitted a report (Child et al., 2004) on the results of its marine archaeological 
survey to the New Jersey and Delaware SHI'Os, and to the FERC. The New Jersey SHPO accepted the 
report in its letter dated August 31, 2004 (New Jersey SHPO. 21X)4), as did the Delaware SHPO in a letter 
dated September 16, 21X)4 (Delaware SHPO, 2(X)4). 

Pipeline Facilities 

Aboveground Cultural Resources 

Texas Eastern examined its proposed construction corridor to identify built resources that could 
be affected physically by construction of the proposed pipeline facilities in New Jersey and Pennsylvania 
(Breetzke. 2004a, 2004b). One aboveground resource, the Chester Creek Railroad Bridge, was identified 
in Pennsylvania. This hridge consists of a train trestle dating from the mid-nineteenth century, l 'exas 
Eastern recommended this resource as ineligible for inclusion on the NP, HP. No built resources v,'cre 
identified within the construction corridor in New Jersey. 

In its initial review of the project, the Pennsylvania SHt 'O concluded that although significant 
built resources may he present in the project area, "there will be no effect on these properties" 
(Pennsylvania ltistorical and Museum Commission, 2003). The Pennsylvania SHPO also reviewed the 
site form for the Chester Creek Railroad Bridge and concurred with Texas Eastern that this resource is 
ineligible for listing in the NRHP (l'ennsylvania tlistorical and Museum Commission, 2(X)4). We also 
c o n c u r .  

Texas Eastern submitted separate reports (Breetzke, 2(X)4a, 2004b) on the results of its survey to 
the New Jersey and Pennsylvania SHPOs, and to the FERC. In a letter dated October 7, 2004. the 
Pennsylvania SHPO concurred with the results of the investigation in Pennsylvania. We also concur. 
The New Jersey SHPO has not commented on the New Jersey report. 

Terrestrial Archaeological Resources 

Texas Eastern conducted background research and a field survey to identify any terrestrial 
archaeological sites that could be affected by construction of the proposed pipeline facilities in New 
Jersey and ['ennsylvania (Breetzke, 2004a, 2004b). The APE for this investigation was defined as the 
proposed construction corridor as well as extra-workspace areas and ancillary facilities. 

Background research identified two previously documented sites in Pennsylvania (36DE25 and 
36DE26) and one in New Jersey (28GL241) located within or immediately adjacent to the survey 
corridor. Site 36DE25 was characterized as a historic farmstead. Site 36DE26 was described as a 
prehistoric artifact scatter with an unidentified cultural/temporal affiliation. Site 28GL241, as discussed 
previously for the LNG terminal, consisted of a prehistoric lithic artifact scatter dating from the I,ate 
Archaic through Late Woodland periods. Site 36DE25 was not previously evaluated for listing in the 
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NRttP. Site 36DE26 was previously recommended potentially eligible and Site 28GL241 as eligible for 
inclusion on the NRHP. 

The tqeld investigation fi~r the pipeline facilities combined pedestrian reconnaissance with shovel 
and auger testing and unit excavation. The survey examined a majority of the proposed pipeline lateral. 
Survey was not completed, hovcever, from MPs 7.26 to 7 9 0  and MPs 10.34 to 10.85 in New Jersey. In 
addition, survey was not completed within a pull-back area for one of the HDD crossings in New Jersey. 

The investigation revisited Sites 36DE25 and 36DE26 and identified three previously 
undocumented resources (Sites 36DE127. 36DE128, and 36DE129). Two of the three previously 
unidentitied sites (Sites 36DE127 and 36DE129) were found during the survey of an alternative pipeline 
corridor, and are not located along the proposed pipeline route. 

Although Sites 36DE25 and 36DE26 were recommended as potentially eligible for listing on the 
NRHP, Texas Eastern concluded that both sites are located outside of the proposed construction right-of- 
way and, therefore, would not be affected by the project. No additional testing of these two sites was 
recommended However, installation of a barrier l~zncc along the boundaries of the construction right-of- 
way in the vicinity of Site 36DE26 was recommended. 

Sites 36DE128 and 36DE129 both were characterized as historic artifact scatters asscxziated with 
partially intact building foundations. Site 36DE127 ,,,,'as described as a light scatter of historic materials. 
Texas Eastern assessed all three sites as ineligible for listing on the NRFtP, and no additional testing of 
these sites was recommended. 

Texas Eastern did not attempt to relocate or conduct additional testing at Site 28(-;L241. The 
delineation of site boundaries by Crown Landing indicated to Texas Eastern that the site is located outside 
the proposed construction corridor for the pipeline facilities and. theretbre, v¢ould not be impacted by the 
project. Texas Eastern recommended installation of a fence along the boundaries of the construction 
corridor in the vicinity of the site. 

Texas Eastern submitted separate reports (Breetzke. 2004a, 2IXJ4b) on the survey results to the 
New Jersey and Pennsylvania SHI'Os, and to the FERC. The Pennsylvania report contained avoidance 
plans tot Sites 361)E25 and 36DE26, and the New Jersey report contained an avoidance plan for Site 
28G1,241. In its October 7, 2(X)4 letter, the I'ennsylvania SHI'O concurred with the recommendations of 
the Pennsylvania report, including the avoidance plans for Sites 36DE25 and 36DE26. We also concur. 
The New Jersey SHPO has not commented on the New Jersey report. 

4.10.2 Native American Consultation 

Crown Landing identified and contacted four Indian tribes with historical ties to its project area: 
the Delaware Tribe of Indians, Delaware Nation of Westem Oklahoma, Nanticoke Lenni-Lenape Indians, 
and the New Jersey Commission of Indian Affairs-Rankokus Indian Reservation. Each tribe expressed an 
interest in or commented on the project. The Delaware Tribe of Indians requested consulting party status 
for the project as well as a copy of the archaeological survey report, and they asked to be notified in the 
event that human remains or artifacts are discovered during construction. The Delaware Nation of 
Oklahoma and the Nanticoke Lenni-Lenape Indians each requested a copy of the archaeological survey 
report and asked to be notified in the event that human remains or artifacts are discovered during 
construction. The New Jersey Commission of Indian Affairs-Rankokus Indian Reservation advised 
Crown Landing that there are several known archaeological sites hx:ated in the project area. 
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Crown Landing submitted copies of its archaeological survey report (Child et al., 2004) to the 
three tribes who requested them. Only the Delaware Tribe of Indians commented on the report. The tribe 
concurred with the findings of the investigation as well as the plans to avoid Site 28GL241, and deterred 
comment on the project to the Nov, Jersey SHPO. 

Texas Eastern identified and contacted 16 Indian tribes with historical ties to its project area: the 
Absentee-Shawnee Tribe of Oklahoma. Cayuga Nation, Delaware Nation of Oklahoma, Delaware Tribe 
of Indians, Eastenl Shawnee Tribe of Oklahoma, Oneida Indian Nation, Oneida Tribe of Indians ol 
Wisconsin, Onondaga Indian Nation, Seneca Nation of Indians, Seneca-Cayuga Tribe of Oklahoma, St. 
Regis Mohawk Tribe, Stockbridge-Munsee Community of Wisconsin, Tonawanda Band of Seneca 
Indians. Tuscarora Nation. Nanticoke-Lenni Lenape Indian (,enter, and New Jersey Commission of 
Indian Affairs-Rankokus Indian Reservation. Eight of these tribes responded to Texas Eastern. The 
( 'ayuga Nation stated that it has an interest in the project. The l)elaware Nation ol Oklahoma and 
Delaware Tribe of Indians each requested a copy of the archaeological survey reports and asked to be 
notified in the event of an unanticipated discovery during project construction. The Eastern Shawnee 
Tribe of Oklahoma, Seneca Nation of Indians, Seneca-Cayuga Tribe of Oklahoma. and the Nanticoke- 
Lenni Lenape Indian Center each asked to be notified in the event of an unanticipated discovery during 
project construction. The Oneida Indian Nation stated that the project area is located outside its 
aboriginal territory and, therefore, the tribe has no comment on the project. None of the other tribes 
responded to Texas Eastern's project consultation letter. 

Texas Eastern subsequently contacted five of the eight remaining tribes in addition to the Oneida 
Indian Tribe by telephone. The Oneida Indian Tribe, Onondaga Indian Nation, and St. Regis Mohawk 
Tribe each had no comment on the project but asked to be notified in the event of an unanticipated find 
during construction. The Absentee-Shawnee Tribe of Oklahoma requested additional information on the 
project. Neither the New Jersey Commission of Indian Affairs-Rankokus Indian Reservation nor the 
Tuscarora Nation provided comments on the project. Texas Eastern did not follow-up with the 
Stockbridge-Munsee Community of Wisconsin, Oneida Tribe of Indians of Wisconsin, or Tonawanda 
Band of Seneca Indians. 

l,astly, Texas Eastern submitted copies of its cultural resources survey reports (Breetzke, 2004a, 
2004b) to three tribes: the Absentee-Shawnee Tribe of Oklahoma, Delaware Nation of Oklahoma, and 
Delaware Tribe of Indians. None of these tribes provided comments on the reports. 

4.10.3 Unanticipated Discoveries 

('rov,'n Landing developed a plan for responding to the unanticipated discovery of historic 
properties or human remains during construction of the I,NG terminal and submitted it to the New Jersey 
and Delaware SHPOs. and to the FERC, as an appendix to its archaeological survey report (Child et al., 
2(X14). The New Jerscy SHPO accepted this report in its letter dated August 31, 2(X)4 (New Jersey SHPO, 
2(X)4), as did the Delaware SLIP() in its lettcr dated September 16, 2(X14 (Delaware SHPO, 2004). 

Texas Eastern also developed a plan for responding to the unanticipated discovery of historic 
properties or human remains during construction of the pipeline facilities and submitted it to the New 
Jersey and Pennsylvania SHPOs, and to the FERC. The New Jersey and Pennsylvania SHI'Os have not 
yet commented on the plan. 
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4.10.4 Compliance with the NHPA 

Texas Eastern has not yet completed its cultural resources surveys in New Jersey. In addition, the 
New Jersey SttPO has not yet commented on Texas Eastern's survey report for the pipeline facilities. 
Consequently, we have not completed the prcx:ess of complying with section I{K~ of the NItPA. 

To ensure that the FERC's responsibilities under the NIIPA and its implementing regulations are 
met. we recommend that: 

• Texas Eastern defer construction of the pipeline facilities until: 

a .  Texas Eastern files the New . Ier~y SHPO's  comment.s on the New Jersey 
cultural resources management  report; 

b. Texas Eastern completes tile outstanding cultural resources surveys of the 
pipeline corridor and ancillary use areas; 

C. Texas Eastern files with the Secretary all additional required cultural 
resources survey reports and any treatment plans, and the New Jersey 
SIIPO's  comments on all reports and plans; 

d. Texas Eastern adds the St. Regis Mohawk Tribe and Onondaga Indian 
Nation to the list of tribal contacts in its unanticipated finds plan; and 

e .  The Director of OEP reviews and approves all cultural resources reports 
and plans, and notifies Texas Eastern in writing that it may proceed with 
t reatment  measures or construction. 

All material filed with the Secretary containing location, character,  and ownership 
information about cultural resources must have the cover and any relevant pages 
therein clearly labeled in bold lettering: "CONTAINS PRIVILEGED 
INFORMATION - DO NOT REI.EASE." 
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4.11 AIR QUALITY AND NOISE 

4.11.1 Air Quality 

Climate 

The climate in New Jersey is extremely variable. Cold continental air masses from central 
Canada and the northcentral United States produce cold winter weather often as low as 0 ° F. In the 
summer, the major system that inlluences New Jersey's weather is a high pressure cell (the Bermuda 
High) generally located over the area extending from the Sargasso Sea region of the North Atlantic to the 
eastern Gulf of Mexico. The clockwise movement of winds around the Gulf of Mexico brings warm, 
moist air fi'om the Gulf of Mexico to the eastern United States; resulting in hot and muggy summer days 
that occasionally reach 100 ° F. The wind direction in New Jersey varies, although wind observations 
indicate that the predominant wind direction is noah. 

National Ambient Air Quality Standards 

The EPA has established National Ambient Air Quality Standards (NAAQS) for six pollutants: 
sulfur dioxide (SO,), carbon monoxide (CO). nitrogen dioxide (NO.,), ozone (03), particulate matter less 
than 10 microns in diameter (PMj0), and lead (Pb). The EPA is currently working to implement a 
NAAQS for I'M, ~. The NAAQS were set at levels the EPA believed were necessar 3, to protect human 
health (primary standards) and human welfare (secondary standards). The federal NAAQS for criteria 
pollutants are the same as the state standards established by the NJI)EP with the exception of a low 
secondary standards and a l-hour NO, "guideline" that the NJDEP uses to assess air quality. This 
guideline is not an ambient air quality standard under the New Jersey regulations; however, it is used as a 
guideline by NJDEP to assess the impacts of NO: on a short-term basis. The standards established by the 
NJI)EP are referred to as the New Jersey Ambient Air Quality Standards (NJAAQS). The project area is 
in attainment of the NAAQS for all criteria pollutants except ozone. The entire State of New Jersey is 
designated "nonattainment" for ozone. The NAAQS/NJAAQS are summarized in table 4.11.1-1. 
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TABLE 4.11.1-1 

Ambient  Air  Qual i ty  St l lndard l  

Air Pollutant Averaging Primary 
Period NAAOS 

( ta ~,/m 3 } 
Ozone 1-Hour ~/ 235 

8-Hour b/ 157 157 
Carbon Monoxnde 1 -Hour ~/ 40,000 

8-Hour c/ 10,000 
Nitrogen Dnoxnde 1-Hour _d/ 

Annual e/ 100 100 
Partnculate Matter less than 2 5 24-Hour I/ 65 65 
microns Annual g/ 15 15 
Total Suspended Partnculate 24-Hour ~J 

Annual _h/ 
Load Quarter e/ 1 5 1.5 
Partnculate Matter less than 10 24-Hour _cJ 150 150 
mncrons Annual _el 50 50 
Sulfur Dnoxide 3-Hour _c/ 1.300 

24-Hour ~/ 365 
Annual _e/ 80 

Secondary Primary Secondary 
NAAQS NJAAOS NJAAQS 

235 235 160 

40,000 40,000 
10.000 t 0,000 

470 
100 100 

260 150 
75 60 
1.5 1 5 

1,300 
365 260 
80 60 

_b/ 

d_/ 

e /  
?/ 

hJ 

The expected number of days with maximum hourly average concentrations greater than the standard must be equal 
to or less than one Thus standard will no longer be effective after June 15, 2005 

The 3-year average of the fourth-hnghest danly max,mum 8-hour average ozone concentrations at each Iocatnon wnthnn 
an area over each year must not exceed standard 

Not to be exceeded more than once per year (NAAQS)/12-month period (NJAAQS) 

Not to be exceeded 

ArithmelK: moan not to be exceeded 

The 3-year average of the 98th percentile of 24-hour concentratons must not exceed standard 

The 3-year average of the annual concentratKms from a single or multiple local shies must not exceed standard 

Geometric mean of 24-hour concentratnons durnng a 12 consecutive month period not to exceed standard 

pg/m ~ mncrograms per cubic meter 

Existing Air Quality 

Air quality data contained in reports from the NJDEP and monitoring data provided by the EPA 
Airdata network for 2001 were reviewed to characterize ambient air quality related to regulated criteria 
pollutants. The pollutants include O~, CO, NO.,, PM,s, total suspended particulate (TSP), Pb, PMto, and 
SO2. A summary of these data is presented in table 4.11.1-2. 

Air Quality Control Regions 

Air Quality Control Regions (AQCRs) were established by the EPA and local agencies, in 
accordance with section 107 of the CAA, as a means to implement the CAA and comply with the 
NAAQS through state implementation plans (SIPs). The AQCRs are intra- and interstate regions such as 
large metropolitan areas where the improvement of the air quality in one portion of the AQCR requires 
emission reductions throughout the AQCR. The project area is located in the Metropolitan Philadelphia 
Interstate AQCR. which is designated as a "severe nonattainment area" for the l-hour ozone standard and 
a "'moderate nonattainment area" for the 8-hour ozone standard. 
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TABLE 4.11.1-2 

Ex l I t l ng  Ambient  Air Concentrat ions for the Project Area 

Air Pollutant Monitoring Stat~n Averaging Period Existing Air Qualm/ 

(,g/m ~) 
Ozone Clarksboro 1-Hour 244 _a/ 

Clarksboro 8-Hour 200 

Carbon Monoxide Camden Lab t-Hour 7.105 _~ 

Camden Lab 8-Hour 5.824 _c/ 

Nitrogen Dioxide Camden Lab 1-Hour 134 _c/ 

Camden Lab Annual 38 _d/ 

Particulate Matter less than 2 5 m~;rons Gibbstown 24-Hour 45 c/ 

Gibbstown Annual 15 

Total Suspended Particulate Pennsauken 24-Hour 156 _c/ 

eennsauken Annual 54 _d/ 

Sulfur Dioxide Clarksboro 3-Hour 109 _c/ 

Clarksboro 24-Hour 72 c/ 

Clarksboro Annual 16 _d/ 

Parta;ulata Matter less than 10 microns Camden Lab 24-Hour 64 c/ 

Camden RRF Annual 26 _d/ 

i Lead Pennsauken Quarter 0 02 _c/ 

I 
a/ Concentration represents the 4 'r highest 1 -hour average between 1999 and 2001 but number of days with 1 -hour 

average over the standard is zero, 

_/ Concentrahon represents the 4'" highest 8-hour average between 1999 and 2001 and the number of days with an 8- 
hour average over the standard is 17 

_C/ Concentration ~s the maximum concentration measured for 2001 

_d/ Concentration is the annual average for 2001 

!Jg/m ~ m":rograms per cub.: meter 

Regulatory Requirements for Air Quality 

The proposed LNG terminal would generate air emissions through both short-term construction 
activities and long-term operation of the stationar 7 emission units at the facility. Emissions from all 
phases of construction and operation of the emission units would be subject to applicable state and federal 
air regulations. 

The new stationary air emission sources asscx:iated with operating the proposed I.NG terminal are 
listed in table 4.11.1-3. 

Air emission sources in Nev, Jersey are regulated at the federal level under the CAA, as an)ended, 
and at the state level by the NJAC. The federal regulations established as a result of the CAA and the 
NJAC that are potentially applicable to the project include: 

New Source Performance Standards (NSPS); 
Prevention of Significant Deterioration (PSD)/New Source Reviev, (NSR); 
Title V Operating l"ermits; 
National Emission Standards for Hazardous Air Pollutants (NESHAPs); 
Federal Class I Area Protection; 
(;eneral Conformity; and 
State Regulations. 
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TABLE 4.11.1-3 

Emission Source Information for LNG Terminal Equlpmemt 

Anr Em~':,ion Source (quanhty) Input Rating Output Bating Energy Source 
(MMBtu/hr) 

Water/Ethylene-Glycol Heaters (10) 98 4 (each) NA 

High-Pressure Flare (t) 0.085 (pilot) NA 

Low-Pressure Flare (1) 0.034 (pilot) NA 

Emergency Generator (1) NA 1 MW 

D=esel Fire Pump (1) NA 275 Hp 

MMBtu/hr million British thenmal units per hour 

NA No data available 

Natural Gas 

Natural Gas 

Natural Gas 

Diesel Fue~ 

Diesel Fue j 

Nev, Source Performance Standards 

NSPS regulations (40 CFR 60) establish pollutant emission limits and monitoring, reporting, and 
rect~rdkeeping rcquirenx;nts for various emission sources based on source type and size. These 
regulations apply to new. modified, or reconstructed sources. 

Subpart Dc of 40 CFR 60 applies to small industrial, commercial, or institutional steam 
generating units that are modified, constructed, or reconstructed after June 9, 1989 and have maximum 
heat input rates of more than 10 million British thennal units (MMBtu/hr) but less than 100 MMBtu/hr. 
Subparl l)c establishes specific emissions limits for SO, (for coal- and oil-fired units) and PM (for coal- 
fired units). The proposed b,,)ilers would not be coal- or oil-fired, so the emission limitations would not 
he applicable. However, Subpart Dc would be applicable for reporting and recordkeeping requirements. 

Subpart Kb of 40 CFR 60 applies to any volatile organic liquid storage unit that is modified, 
constructed, or reconstructed after July 23, 1984 and has a capacity of 75 m ~ or greater. Even though the 
I,N(; v, ould contain only a srnall quantity of volatile organic compounds it may still be, by definition, a 
volatile organic liquid because it has the potential to emit VOCs. However, there are several exemptions 
that may apply to LNG storage tanks at the proposed terminal. Subpan Kb exempts tanks that operate at 
an absolute pressure of greater than 2(~..9 kilopascals (kPa) or whose vapor pressure at storage 
temperature is less than 3.5 kPa. The proposed LNG storage tanks would operate above atmospheric 
pressure but below 204.9 kPa; however, the LNG tanks would operate at approximately -260 ° F and the 
vapor pressure of the VOC (assumed to be propane) at this temperature is ().IW)7 kPa. This is well below 
the applicability threshold of 3.5 kPa; therefore, the tank is not subject to NSPS Subpart Kb. 

Prevention of Significant l)eterioration 

Title I of the CAA establishes guidelines for the preconstruction/modification review of large air 
emission sources. Construction of sources in attainment areas must be reviewed in accordance with the 
PSD regulations. To be classified as a new major I:'SD source, the potential to emit (PTE) for the source 
must be either greater than I(X) tons per year (tpy) for any pollutant regulated by the EI:'A under the CAA 
for sources that are among the 28 source categories listed in section 169 of the CAA, or greater than 250 
tpy for any pollutant regulated by the EF'A under the CAA for sources that are not among the 28 source 
categories listed in section 169 of the CAA. A Best Available Control Technology (BACT) analysis and 
detailed dispersion modeling are required if a facility is classified as a major I'SD source. 
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Fossil fuel boilers (or combination thereof) totaling more than 250 MMBtu/hr heat input are 
identified in the list of 28 source categories in section 169 of the CAA; therefore, the applicability 
threshold for PSD review for the proposed LNG terminal is 100 tpy. 

Nonattainment New Source Review 

Construction of sources in nonattainment areas must be reviewed in accordance with the 
mmattainment NSR regulations. As discussed above, the project area is designated "'nonattainment" for 
ozone (40 ('FR 81.331). As such, there are special requirements for sources of VOC and NO, because 
these pollutants are precursors to ground-level ozone formation and are regulated by section 182(13 of the 
CAA for ozone nonattainment areas. The EPA has delegated responsibility of the nonattainment NSR 
program to the NJDEP. The NJDEP established nonattainment NSR requirements in NJAC 7:27-18 
outlining the review requirements for sources with a PTE greater than 25 tpy for NO, or VOC. The 
NJDEP has also established several NO, and VOC regulations for specific source types. These 
regulations are discussed in the State Regulations section of this draft EIS. 

Table 4.11.1-4 presents the annual maximum potential emissions from the proposed LNG 
terminal and relevant PSD and NSR threshold criteria. 

TABLE ¢11 1-4 

Operating Air Emissions Summary for the Proposed LNG Terminal _a/ 

NOz CO VOC SO2 PM.dPM~ 

Emission Unit (Quantity) Ib/hr tpy Ib/br tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy 

Water/Ethylene-Glycol Heaters 11 4 45 0 208  82 0 531 23 24 0 58 254  0 98 4.31 
(t0) _b/ 

H igh-PtessureFlare(1)~ 002  0.11 0.12 0.54 18E-03 0.01 2.0E-04 9.0E-04 2.5E-03 1,1E-.02 

Low-Pressure Flare (1)_c/ 0.01 0.03 003  0.14 4 6E-04 2 0E-03 5,0E-05 2.0E-04 6,3E-04 2 8E-03 

Emergency Generator (t)  _d/ 3230 404  1.40 0.18 0.96 0.24 2.43 0.30 1.05 0.13 

Fire Pump (1) ~/ 7.80 0.98 0.60 0.08 0.68 0.09 0.56 0.07 061 0.08 

Total 5016  8294 2358  2.91 4 53 

PSD Threshold Crfterta NA NA NA 100 NA NA NA 100 NA 100 

NSR Threshold NA 25 NA NA NA 25 NA NA NA NA 

_aJ 

!b/ 

Emissions of lead, beryllium, mercury, sulfurtc actd m~st. asbestos, wnyl chloride, fluondes, hydrogen sulfide, total 
reduced sulfur, reducEid sulfur compounds, CFCs, halons, and ozone depleting substances are negl~lible 

Annual emissions are based on the Ib~r emismon rates and 8,760 hours of operatK)n per year for nine heaters 

Annual emissions are based on the ]b~r emiss,on rates and 8,760 hours of operation per year 

Annual emissions are based on the Ib/hr emission rates and 250 hOurS of operation per year. 

NOz nttrogen dioxide 
CO carbon mc~oxide 
VOC volatile organic co~npound 
SOs sulfur dioxide 
PM,0 particulate matter loss than 10 m~crons in diameter 
PM~ ,, particulate matter less than 2 5 microns in diameter 
Ib~r pounds per hour 
tpy tons per year 

As shown in table 4.11.1-4, the PTE NO, is greater than the NSR threshold. Therefore, the 
proposed LNG terminal would be subject to nonattainment NSR. The nonattainment NSR would require 
emission offsets and demonstration of compliance with the lowest achievable emission rate (LAER). The 
LAER is the most stringent emission limitation established in the SIP. or achieved in practice, for a 
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similar source of air emissions. Crown Landing has proposed ultralow NO~ burners achieving a NO~ 
concentration of less than 9 parts per million by volume at 3 percent oxygen in the stack gas. Approval of 
the I.AER determination would be made by the NJDEP during the preconstruction NSR permitting 
process. 

Because the air emission estimates for CO and VOC are based on manufacturer's emission 
estimates and these emissions guarantees are used to avoid classification as a PSD or NSR major source 
for these pollutants, we recommend that: 

Crown Landing provide to the Commission a copy of the final m a n u f a c t u r e r ' s  
guarantees and NJDEP final permit prior to construction. If the estimated lYrE for 
CO or VOC is determined to be greater than the major source threshold, additional 
information regarding the method of compliance demonstra t ion should also be 
provided. This may include a i r  dispersion modeling for  CO or  an LAER 
determinat ion for VOC. 

Title V Operating Permits 

Title V of the ( 'AA requires states to establish an air operating permit program. The 
requirements of Title V are outlined in 40 CFR 70 and the permits required by these regulations are often 
referred to as Title V or Part 70 permits. New Jersey has incorporated this program in NJAC 7:27-22. 

Under NJAC 7:27-22, major sources (i.e., sources with a PTE greater than a major source 
threshold level) are required to obtain a Title V operating permit. Title V major source threshold levels in 
New Jersey are: 100 tpy for CO and PM,0, 25 tpy fbr NO, or VOC, 10 tpy for an individual hazardous air 
pollutant (HAt'). or 25 tpy for any combination of } tAPs. As shown in table 4.11.1-4, the lrl'E for NO, is 
greater than the major source threshold; therefore, the proposed LNG terminal would need to obtain a 
Title V operating permit from the NJDEP. 

National Emission Standards for Hazardous Air Pollutants 

The NESHAPs, codified in 40 CFR Parts 61 and 63, regulate HAl" emissions. Part 61 was 
promulgated prior to the 1990 Clean Air Act Amendments (CAAA) and regulates only eight types of 
hazardous substances (asbestos, benzene, beryllium, coke oven emissions, inorganic arsenic, mercury, 
radionuclides, and vinyl chloride). 

The 1990 CAAA established a list of 189 HAl's; resulting in the promulgation of Part 63. Part 
63, also known as the Maximum Achievable Control Technology (MACT) standards, regulates HAP 
emissions from major sources of HAP emissions and specific source categories that emit HAPs. Part 63 
defines a major source of HAPs as any source that has the potential to emit 10 tpy of any single HAP or 
25 tpy of HAPs in aggregate. 

LNG storage and process facilities are not one of the source categories regulated by Part 61; 
therefore, the requirements of Part 61 are not applicable. Part 63 establishes HAP emission standards for 
marine vessel loading operations (Subpart Y); oil and gas production facilities (Subpart HH); natural gas 
transmission and storage facilities (Subpart HHH); industrial, commercial, and institutional boilers and 
process heaters (proposed as Subpart DDDDD); and reciprocating internal combustion engines (Subpart 
ZZZZ). These subparts establish requirements lbr major sources of HAPs only. As indicated above, the 
potential ItAP emissions (in aggregate) from the I.NG terminal would be 8.3 tpy. The single largest HAP 
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emitted by the terminal would be hexane with a PTE of 7.9 tpy. Thereffsre, the I,NG terminal would not 
be a major source of ilAPs and would not be subject to the NESHAPs. 

Federal Class I Area Protection 

The U.S. Congress designated certain lands as Mandatory Federal Class I (Class 1) areas in 1977. 
(?lass I areas were designated because the air quality was considered a special feature of the area (e.g.. 
national parks or wilderness area). These Class I areas, and any other areas that have been redesignated 
Class 1 areas since 1977, are given special protection under the PSD program. The PSD program 
establishes air pollution increment increases that are allowed by new or modified air pollution sources. If 
the new source is required to comply with PSD program requirements and is near a Class I area, the 
source is required to determine its impacts at the nearby Class 1 area(s). The source is also required to 
notify the appropriate fizderal land manager(s) for the nearby Class I area(s). 

The proposed LNG terminal ,.~,ould not be subject to PSD review for CO and the nearest Federal 
(?lass I area is the Brigantine Wilderness Area located approximately 50 miles cast of Logan Township. 
Therefore. the operational impacts of the proposed LNG Terminal on the Brigantine Wilderness Area are 
not required as part of the preconstruction permitting process. 

General Conlormity 

A conlormity determination must be made it" a federal action would generate emissions that 
v, ould exceed the conformity thresholds levels (de minimis) of the pollutant(s) for v, hich an air basin is in 
nonattainment. A conformity determination must show that the emissions would contbrm to the SIP and 
would not reduce air quality in the air basin, which can be demonstrated through offsets. SIP provisions, 
or modeling. Emissions from sources subject to NSR or PSD requirements are exempt and are deemed to 
have conformed. The requirements for a conformity determination are listed ira 40 CFR Parts 6, 51. and 
93, and became effective March 15. 1994. 

As described above, the prqject area is designated as a "'severe nonattainment area" for the l-hour 
ozone standard and a "moderate nonattainment area" for the 8-hour ozone standard. A fi:deral conformity 
determination is required for any project in a "severe nonattainment" that v, ould result ira combined direct 
and indirect emissions of either NO~ or VOCs equal to or greater than 25 tpy. Since the combined 
potential direct and indirect emissions of NO~ from the proposed LNG terminal v,'ould be greater than 25 
tons per )'ear, a general conformity determination is required. A general conlormity determination is 
currently being prepared for the Crown Landing I,NG Project. The draft general conformity 
determination will be issued following the publication of this draft EIS. 

State Regulations 

Pre('on3trut'tion ]'ermit,g 

The NJI)EP requires a preconstruction permit for all new facilities meeting specific criteria set 
forth in NJAC 7:27-8. The regulation requires commercial fuel burning equipment with maximum heat 
input rates of 1 MMBtu/hr or greater to obtain preconstruction permits. In accordance with the 
regulation, Crown Landing would need to obtain air permits for the water/ethylene-glycol beaters, 
emergency generator, and fire water pump prior to construction. 
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Smoke and Particulate from Combustion Sources 

NJI)EP regulation NJAC 7:27-3 (Subehapter 3) and 7:27~ (Subchaptcr 4) limit visible (smoke) 
and particulate emissions from combustion equipment. Subchapter 3 establishes a 2() percent opacity 
limit for internal combustion sources, which includes the emergency generator, diesel water pump. mobile 
sources, and marine installations. Subchaptcr 3 also requires no visible emissions from the 
water/ethylene-glycol heaters except for 3 minutes in any consecutive 30-minute pcriccd. Subehapter 4 
establishes a particulate emission limit of 0.17 pounds per MMBtu for the water/ethylene-glycol heaters. 
The heaters would comply with the emission limitation and visible emission requirement by burning 
natural gas. 

Fuel Su!/itr Content 

Subchapter 9 of NJAC 7:27 limits sulfur content of liquid fuels. Crown Landing proposes to use 
liquid fuels in the generator and fire pump. Crown Landing would comply with NJAC 7:27 by using low 
sulfur distillate oil with a sulfur content of less than 0.2 percent by weight to run the proposed liquid fuel 
equipment. 

Control of Volatile Organie Compounds and Oxides of Nitrogen 

Subchapter 16 of NJAC 7:27 applies to any stationary source or group of sources that emits or 
has the potential to emit VOCs. Subchapter 19 applies to any stationary source or group of sources that 
emits or has the potential to emit 25 tpy of NO,. Together these subchapters are retorted to as the -VOC 
RACT Rule." Tile heaters and emergency generator at Crown Landing would be subject to these 
regulations. Specifically. the heaters must have VOC emissions no higher than 50 parts per million by 
volume on a dry basis (ppmvd) at 7 percent oxygen. CO emissions no higher than 1(~1 ppmvd at 7 
percent oxygen, NO~ emissions no higher than (1.1 pounds per MMBtu, and adjusted combustion 
processes that comply with NJAC7:27-16.24 annually. The generator must have limited NO, emissions, 
CO emissions no higher than 5(XI ppmvd at 15 percent oxygen, and adjusted combustion processes that 
comply with NJAC7:27-16.24 annually. 

tSnission OJf~et Rule 

Subchapter 18 of NJA(? 7:27 applies to new air emission sources in or affecting nonattainmem 
areas. As described above, the project area is designated as a "nonattainment area" for ozone. As such, 
NOx and VOC are regulated as nonattainment pollutants for the area. Prior to commencing construction, 
Crown Landing would be required under Subchapter 18 to obtain emission offsets from existing sources 
that have implemented a permanent, enforceable emission reduction. The emission offsets must be 
obtained at a ratio of 1.3 to I (i.e.. Crown Landing must obtain 1.3 tons of offsets for every 1 ton of 
emissions it would generate). In addition to offsets, Crown Landing would be required to implement 
LAER for NO~ emissions. The NJDEP would provide a LAER determination as part of the pre- 
construction permitting process. Crown Landing currently proposes the installation of ultra low N()~ 
burners on the heaters to reduce NO,~ emissions and to comply with LAER. 

Operating Permits 

The operating permit program in New Jersey is regulated under Subchapter 22 of NJAC 7:27. As 
discussed in detail above, the LNG terminal would require a Title V operating permit. 
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State-of-the-Art Requirements 

Under NJAC 7:27-8.12, new equipment and control apparatus are required to incorporate 
advances-in-the-art of pollution control for emission units that have the potential to emit more than a 
threshold quantity of an air pollutant. These requirements are typically referred to as the state-of-the-art 
(SOTA) requirements. The SOTA thresholds, which apply to each individual piece of equipment, are 5 
tpy tor all criteria pollutants except lead. v.'hich has a SOTA threshold of 20 pounds per year. The SOTA 
thresholds for HAPs and toxic substances vary per compound. The proposed LNG terminal would be 
subject to the SOTA requirements for the NO~ emissions from the heaters and the emergency generator 
and for the CO emissions from the heaters. Crown Landing's implementation of LAER for NO,~ 
emissions would satisfy the SOTA requirements. The NJDE[' SOTA manual for boilers currently sets the 
limit 1or CO emissions at 0.05 pounds per MMBtu. NJDEP recently published proposed revisions to the 
boiler manual that would lower the CO emissions level to 0.039 pounds per MMBtu. The NJDEP would 
determine Crown Landing's compliance with SOTA for CO emissions during the preconstruction 
permitting process. 

Air Quality Impacts and Mitigation 

Construction of the proposed LNG terminal and pipeline facilities would have temporary adverse 
impacts on air quality due to fugitive dust emissions. The amount of fugitive dust would depend on 
several factors including the amoun! of exr~sed soil, moisture content of the soil, amount of vehicular 
traffic, and wind speed. Construction of the LNG terminal and pipeline would also result in tailpipe 
emissions from a variety of sources, including bulldozers, cranes, trucks, backhoes, side boom tractors, 
pile drivers, and dredging vessels. 

The fugitive dust and tailpipe emissions from construction of the LNG terminal and pipeline are 
expected to be localized, minor, and temporary. This would be particularly true for pipeline construction, 
which would be of relatively short duration in any one area. Both Crown Landing and Texas Eastern 
propose to control fugitive dust resulting from construction activities by applying water as necessary. The 
construction vehicle emissions v,'ould be minimized by complying with the EPA mobile source emission 
regulations which may include 40 CFR Parts 85.86,  89. and 90. 

Operation of the LNG terminal would result in air emissions from mobile sources (LNG marine 
vessels, tugs, and commuter and delivery vehicles) and stationary equipment (heaters and emergency 
equipment) asscx:iated with the LNG facility. The estimated emissions from the stationary sources are 
summarized in table 4.11.1-4 and the mobile source emissions are summarized in table 4.11.1-5. 

Marine vessel emissions v,'ould be minimized by using diesel electric ships approximately half of 
the time. These ships are capable of using electricity while at berth to eliminate air emissions. When 
diesel electric ships are not used, Crown Landing would use ships that burn a combination of fuel oil and 
LNG. Mobile source emissions are regulated primarily through fuel mandates and engine emission 
standards that must be met by the engine manufacturers. These fuel mandates and engine standards 
would likely reduce the mobile source emissions identified above. One of the most significant reductions 
would be the SO., emissions from fuel oil and diesel fuel combustion as fuel mandates significantly 
reduce the allowable sulfur content in these fuels. 

The mobile source emissions from operation of the facility will be assessed in the general 
conformity determination for compliance with the SIP and demonstrate that the proposed project would 
not delay attainment of the ozone NAAQS. 
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T A B L E 4 1 1 1 - 5  

Est imated Air  Emiss ions  from Ule  C r o w n  Landing L N G  Mobi le  Sources  _a/ 

PM,~ SO~ ~' NO, CO VOC 

Source Ib/delivory tpy Ib/delwery tpy Ib/dehvery tpy Ib/delwery tpy Ib/delivery tpy 

rugs - Transport 25 1.9 195 14.3 664 484  84 6.1 30 2 2  

.NG Ships - Transport _c./ 47 1 8 839 3 1 2  486 302  309 16 4 22t 8.4 

LNG Ships - Berthing c/ 47 1 7 839 30 6 342 12.5 141 5.1 9 0.3 

Cornmuter/Delivery Vehicles --- 0.0 --- 0 0 --- 2 0 --- 7 3  --- 0.6 

Total --- 5.4 --- 76 1 --- 9 3  1 --- 3 4 9  --- 11 5 

~ n s  assume 146 dehvones per year. 
Ib/ The SOz omissions from the LNG sh~ps are based on an estfmaled fuel sulfur content of 225  I 

I 

weight percent 
i 

Ic/ The emissions estimates per delivery are based on the worst case scenario. It was assumed that half OI the LNG sh~ps 
would be powered by d esel electric systems and hal would be powered by dual fuel steam boders running fuel oil and LNG. 

oxides of nitrogen 
carbon monox~le 
sulfur dioxide 
particulate matter less than 10 microns in d~amoter 
volatile organtc compoueds 
pounds per LNG ship delivery 
tons per year 

'40, 
.2O 
$Oz 
~*MI 0 
,'oc 
bldelivery 

PY 

No air emissions v, ould be directly generated by the pipeline during normal operation. Rare 
situations may require blowing down a segment of the pipeline; however, the only regulated emission that 
would be generated in such event is a small quantity of VOC. 

4.11.2 Noise 

Noise Environment 

Project-related noise would affect the local environment during construction and operation of the 
proposed LNG terminal and pipeline. At any location, both the magnitude and frequency of 
environmental noise may vary considerably over the course of the day and throughout the week. "I'his 
variation is caused in part by changing weather conditions and the effects of seasonal vegetative cover. 
Two measures used by federal agencies to relate the time-varying quality of environmental noise to its 
known effect on people are the 24-hour equivalent sound level (Lc,v,.~) and the day-night sound level 
(La.). The L~q~,_.~ is the level of steady sound with the same total (equivalent) energy as the time-varying 
sound of interest, averaged over a 24-hour period. The L,.,, is the average of the daytime sound level 
(La.,r) and the nighttime sound level (Lni~t) with I0 decibels of the A-weighted scale (dBA) added to the 
L,,,g~,t. to account for people's greater sensitivity to sound during nighttime hours. L,~) is the average 
sound level from 7 am to 10 pm L.,,:h, is the sound representative of the location between the hours of 10 
pm and 7 am. 

In 1974, the EPA published Information on levels o f  Environmental Noise Requisite to Protect 
Public Health and Welfare with an Adequate Margin of  Safety. This publication evaluates the effects of 
environmental noise with respect to health and safety. The document provides information for state and 
local governments to use in developing their own ambient noise standards. The EPA has determined that 
to protect the public from activity interference and annoyance outdc×)rs in residential areas, noise levels 
should not exceed an Ld,, of  55 dBA. The FERC has adopted this criterion tor new compression and 
associated facilities and it is used here to evaluate the potential noise impact from operation of the LNG 
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terminal. An Ld, of 55 dBA is equivalent to a continuous noise level of 48.6 dBA for facilities that 
operate at a constant level of noise. The NJDEP regulates noise under NJAC 7:29-1; which prohibits 
continuous noise levels from industrial, commercial, public service, or community service facilities in 
excess of 65 dBA during the daytime (7 am to 10 pm) and 50 dBA during the nighttime (10 pm to 7 am) 
at any affected residential property line. Assuming a continuous noise source, the FERC standard of 55 
dBA l.,j, is more stringent (i.e., compliance with the FER(" standard ,,,,'ill ensure compliance with the 
NJDEI' noise regulation). 

There are several noise sensitive areas (NSAs) within 1 mile of the LNG terminal site. Figure 
4.11.2-1 shows the location of NSAs relatbe to tile LNG terminal site. 

Table 4.11.2-1 lists the distance and direction of each NSA frorn the LNG terminal site. The 
closest NSA (NSA 1) is a residence located about 2,300 feet east of the site. 

TABLE 4.112-1 

Noise Sensitive Areas Near the Proposed LNG Terminal Site 

NSA Distance and Direction _a/ Description 

I NSA 1 
. NSA 2 

I 2,312 feet Southeast Residence I 
2,488 feet Southeast Residence 

NSA 3 3,841 feet Southeast Resclence 
NSA 4 4.432 feet Southeast Residence 

a/ Distance and direction of each NSA is relative to the eastern most LNG storage tank / 
', NSA Noise sensftive area 

An ambient sound survey of existing noise levels near the NSAs in the vicinity of the I.NG 
terminal was conducted between August 19 and 21. 2003. The purpose of the sound survey was to 
document the existing acoustical environment near the NSAs prior to operation of the LNG terminal. 
Noise measurements were made for a period of about 40 hours at two locations: one adjacent to the 
boundaD' of NSA 1 approximately 20 feet from U.S Route 130 and the other on the LNG terminal site 
approximately 450 feet from the Delaware shoreline. The data obtained from the sound survey were used 
to estimate the existing background noise levels at the NSAs for evaluating compliance with our noise 
requirement of 55 dBA Lj, and the New Jersey noise requirement of 65 dBA l.cq~Za, at any nearby 
residential property line. The estimated existing noise levels for the NSAs based on the sound survey are 
listed in table 4.11.2-2. 

There are a total of 124 residences and 9 business establishments within 50 ti~et of proposed 
pipeline construction work areas. No background data are available for the noise sensitive areas along the 
pipeline route. Because most of these residences are located along streets in the City of Chester, the 
expected ambient noise levels at these residences are likely higher than the ambient noise levels measured 
at the NSAs near the LNG terminal site. 
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