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1.0 Introduction 

Broadwater Energy, a joint venture between TCPL USA LNG, Inc., md  Shell 
Broadwater Holdings LLC, is filing m application with the Federal Energy Regulatory 
Commission (FERC) seeking all of the necesxvy authorizations pursumt to the Natural 
Gas Act to construct md  operate a msrine liquefied natural gas (LNG) terminal md  
subsea connecti ng pi pel i ne for the importation, storqe, regasif i cati on, md  trmsportati on 
of natural gas. The Broadwater LNG Project (the Project) wi I I increase the avai Iabi l i ty of 
natural gas to the NEW Y ork md  Connecticut markets through m interconnection with 
the Iroquois Gas Trmsrnission System (IGTS). The FERC application for the Project 
requires the submittal of 13 Resource Reports, with each report evaluating project effects 
on a pat i cul sr aspect of the envi ronment. 

Thi s Suspended Sediment / Water Quality Monitoring Plan (the PI m) provi des gui dace 
in monitoring the Project's mticipated short-term md  long-term effect on water quality 
md  provides guidance on reporting requi rements duri ng pre md  post-i nstal l ati on 
operations. The ultimate goal of the Plm is two-fold: during construction the goal is to 
characterize, to the extent practi of sediment disturbace on 
the overlying water column; m to adequately characterize, 
to the extent possi bl e my sdf ects th al i ty result i ng from dai l y operati ons of 
the FSRU md  incoming LNG 

The proposed Broadwater LNG termi n Long Islmd Sound (the 
Sound), approximately 9 miles (14.5 ki the shore of Long Island in 
NEW York State watas, as shown on Figur facilitates the seato- 
l a d  trader of natural gas a d  provides of LNG, which relies on 

and regasify LNG at m 
d will be capable of 

er the regasified LNG to 
to the l GTS pi pel i ne. 

i n a sepsrate document. 

will consist of a floating storqe md  regasification unit 
1,215 feet (370 meters [m]) in length, 200 feet (60 m) in 
y 80 feet (25 m) above the water I i ne to the trunk deck. 

oximately 40 feet (12 m). The freebosrd md  m m  drsdt of the 
. This is achieved by 

ballast control to maintain the FSRU's trim, stability, md  drsdt. The FSRU will be 
designed with a net storqe capacity of approxi matel y 350,000 cubic meters [m3] of LNG 
(equivalent to 8 billion cubic feet [bcf] of natural gas) with base vaporization capabilities 
of 1.0 bcfd using a closed-loop shel l md  tube vaporization (STV) system. The LNG wi I I 
be delivered to the FSRU in LNG csrriers with cargo capacities ranging from 
approxi mately 125,000 m3 to 250,000 m3 at the frequency of two to three mriers per 
week. 
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The FSRU wi I I be connected to the send-out pi pel i ne, which rises from the seabed a d  is 
supported by a stationsry tower structure. In addition to supporting the pi pel i ne, the 
stati onay tower also serves the purpose of securi ng the FSRU i n such a maner to al low 
it to orient in response to prevailing wind, wave, a d  current conditions (i.e., 
weathervane) sround the tower. The tower, which is secured to the seabed by four legs, 
wi I I house the yoke mooring system (Y M S) al lowing the FSRU to weathervae around 
the tower. The total srea under the tower structure, which is of open design, will be 
approxi matel y 13,180 squsre feet (1,225 squsre meters [m2] ). 

A 30-i nch-diameter natural gas pi pel i ne will del iver the vaporized natural gas to the 
existing IGTSpipeline. It will beinstalled beneath thesedloorfrom thestationsry tower 
structure to a interconnection location at the existing 24-i nch-dimeter subsea section of 
the l GTS pi pel i ne, approxi mately 22 miles (35 km) west of the proposed FSRU site. 
Figure 1-1 presents the proposed pi pel i ne route. 

The water quality monitoring progrm will use Optical Back Scatter (OBS) sensor in 
combination with Acoustic Doppler Current Prof i l er (ADCP) techno1 ogy, a d  grab 
samples from vsryi ng water col umn depths duri ng prei nstal I ati on j et-pl ow trials a d  j et- 
plow pi pel i ne trenching operations to monitor the project related effects on existing water 
quality conditions within the Proj limits. A report summsrizing the results of 
field measurements a d  water col u alysis will be provided to the NYSDEC 
staff after completion of the Project. 
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2.0 Establishment of Ambient Background Conditions and Project Related 
Suspended Sediment Concentrations. 

The goal of the PIm is to chsracterize the effect of sediment disturbance on the overlying 
water column resulting from installation of the Broadwater pipeline, which will serve to 
verify, or truth the M I KE3 modeling that was conducted as pat of the FERC application 
process. Results of this modeling, presented as Appendix E to Resource Report 2 in 
Broadwater's Jmusry 2006 application indicate that sedimentation resulting from the 
plow operations is not mti ci pated to be signif i m t .  

2.1 Monitoring Procedures 

Monitoring will focus on defining the extent of the suspended sediment plume, md  
assessing the duration md  mqni tude of my resultant sedi ment plume that srises from 
installation activities. This will be accomplished using a combination of real-time 
instrumentation md  laboratory analysis of water m p l e s  as fol lows: 

1. Periodic turbidity prof i l i ng situ optical backscatter (OBS) monitoring 
equipment; 

g for suspended sediment 

3. Water col ratory analysis of TSS; 

ng measurements using conductivity, 

information using differential global positioning 

be used in conjunction with water column TSS grab 
poral coverqe of the suspended 
perature md  salinity will provide 
to the sedi ment plume dynamics. 

AI l col l ected data wi I I include ti me md  positional information from the shipboard DGPS 
system. 

Ssmpling efforts will be initiated in advmce of construction activities md  continue for 
the duration of the i nstal I ati on. Approxi matel y two-weeks prior to the pl mned i nstal I ati on 
activities, water samples will be collected at defined intervals along the length of the 
proposed pipeline, and at multiple points in the tidal cycle. Thiswill establish a baseline 
for vsri ati on of the suspended sedi ment loads along the length of the pi pel i ne, as wel l as 
vsriation of sediment loads throughout the tidal cycle. Ambient conditions of TSS will 
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be determi ned through real -ti me field measurements using mobi l e OBS sensors depl oyed 
from a survey vessel within the Project srea, md  cross referenced with grab ssmple 
col I ecti ons for l &oratory mal ysi s. 

Suspended sedi ment moni tori ng w i l l be conducted sround slack md  p& runni ng tides. 
Each ssmpling Iocation will include the collection of threewater simples for laboratory 
TSS malysisasfollows 

1. One sample tdten from 18 inches below the water surface; 
2. One sample tdten at mid-depth of thewater column; and 
3. One sample tdten approxi matel y 3 feet above the seabed. 

Vertical profiles of turbidity, water temperature, and salinity will be measured at each 
sampl i ng Iocation in conj unction with the grab samples. Turbidity wi l l be measured in 
Nephelometric Turbidiv Units (NTU) using OBS instrumentation. These data rn then 
be converted to suspended sediment concentrations on a mi I I i g rm per liter (mg/L) basis 
for field calibrations. A Conductivi tylTemperatura'Depth (CTD) instrument wi I I be 
attached to the OBS so that a single instrument cluster wi I I be lowered through the water 
column at each ssmpling Iocation. 

In addition, real-time acoustic back will be collected concurrently with the 
sampl i ng using ADCP i nstrumentat psred to si mu1 tmeous 
TSS and turbidity measurements p between acoustical 
backscatter md  su my potential error 
associated with thi uch greater spatial 

el ati onshi p devel oped 
to create m uninterrupted prof i l e 

quality monitoring. 
cul ate sound vel oci ty 

Th i ng from the construction zone will lsrgely be 
determined by the measured extent of sediment plumes. Broadwater proposes that 
suspended sediments wi I I be monitored to the point when levels fa1 l below 10 mgll above 
background, as these levels would lsrgel y not be visible. As such, monitoring wi l l be 
limited to daylight hours, although construction activities will be conducted sround the 
clock. Although the exact monitoring sites will vsry, locations will be selected so that 
the monitoring trmsects, relative to the pipeline installation operation, will fully 
encompass the antici pated sediment plume. Previous experience suggests that sites up to 
800 feet down-current should provide adequate monitoring coverage. The specific sites 
will be determined in coordination with the pipeline installation contractor to ensure 
safety md  non-interference with construction activities and support crsdt (e.g. mchor 
hmdl ing tugs). The length of each trmsect will vsry (primarily determined by current 
velocity); however, each trmsect will be of sufficient length to establish the spatial extent 
(outer boundary) of the sedi ment plume. 
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During the course of construction, monitoring will focus in the srea of ongoing plow 
operations, a d  will extend out radially in all directions to the point where suspended 
sedi ment l eve1 s sre con9 stent with background l eve1 s. Background moni tori ng wi l l be 
performed throughout the pi pel i ne instal lation operation outside the boundsry of the 
expected sediment plume (as depicted in the sediment modeling) for comparison 
purposes. The number of m p l  i ng I ocati ons necesssry to establ i sh adequate background 
conditions wi I I be refined during implementation of the p l a ;  however, m p l  i ng wi I I be 
conducted, at a minimum, at one location during each phase of the tide (e.g., slack, p& 
ebb, pedc flood) during which time monitoring is performed. Monitoring frequency wi I I 
typically occur at least twice per tidal cycle (12.4 hours) ine installation 

tide. Based on 
frequent interval is 

determined to adequately capture the extent of the sedi oni tori ng frequency 
may be decreased as the proj ect progresses. 

Once pi pel i ne i nstal l at i on operati 
a a l  ysis wi l l be traderred to a 

will immediately be 

ing log for all sediment m p l i n g  activities a d  
inimum, thefol lowing information: 

monitoring used to guide the field monitoring effort. 

Weekly reports summsrizi ng m p l  i ng efforts a d  laboratory results wi I I be forwsrded to 
FERC and appropriate permitting qenci es. These reports wi I I include the f i ndi ngs of the 
ongoing monitoring, a d  if suggested by data aalysis, mdte recommendations to the 
frequency a d  distribution of m p l  i ng locations to more effectively capture the extent of 
the sedi ment pl ume. 
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Fol l owi ng completion of pi pel i ne i nstal l ati on operations, a f i nal monitoring report shal l 
be prepsred to include, at aminimum, thefollowing information: 

Procedures a d  method01 ogi es f ol lowed; 
* *  Field and analytical testing results; 
* *  Findings; and 
* *  Limitations of the monitoring progrm during each phase of the Plan's 

implementation. 

The final report shall include the actual correlations between real-time optical a d  
acoustical backscatter equipment, and corresponding TSS measurements, compsri sons of 
measurements with relevat water qual i ty stadsrds, a d  QAIQC data from l &oratory 
a d  field monitoring activities. All aalytical results a d  laboratory reports associated 
with each ssmpling station shall be included asappendicesto thefinal report submitted to 
the appropri ate qency . 

Broadwater Suspended Sedi ment I Water Qual i ty M oni tori ng PI a 
P q e  7 



2 0 0 7 0 2 2 8 5 0 3 2  R e c e i v e d  FERC OSEC 0 2 / 2 8 / 2 0 0 7  0 3 : 1 5 : 4 0  PM D o c k e t #  C P 0 6 - 5 4 - 0 0 0 ,  ET AL. 

3.0 Establishment of Ambient Background Conditions and Project-Related 
Water Quality Concentrations 

The goal of the PI m is to chsracteri ze the effect of mi scel I meous B roadwater discharges 
from the FSRU md  associ ated L N G Csrri ers duri ng the course of operati on. B roadwater 
mticipates that regulsr mplinglmalysis will be undertdten for the lifetime of the 
FSRU operation as pat of a compl imce monitoring with N w  Y ork State Department of 
Environmental Conservation (NY SDEC) under State Pol l ution Dischsrge El i mi nation 
System (SPDES) requirements. While the Plm below out1 ines the f rmwork  for the 
water quality monitoring, Broadwater mticipates that the I ist of psrmeters which wi I I be 
monitored will befinalized following completion of design of the FSRU, and prior to the 
i nstal l ati on md  stat-up of the FSRU . As detai led i n Resource Report 2 of Broadwater' s 
Janusry 2006 application, operation of the FSRU will result in up to seven poi nt-source 
dischsrges into the Sound, including ballast water md  treated wastwater among others. 
While the LNG csrriers will not directly dischsrgewhile moored to the FSRU, the LNG 
Carriers will require the use of Long Islmd Sound for cooling water. Broadwater 
mti ci pates that al l discharges from the FSRU wi I I meet effluent I i mi tati ons as devel oped 
by NYSDEC. As indicated in Resource Report 2, impacts resulting from operational 
di schsrges sre not mt  i ci pated to be 

the impacts to water quality 
Csrriers, while moored to 

bi nation of real-ti me instrumentation 

es to record flow, dischsrge temperature, 

m p l e  collection for laboratory chemical analysis of 
mpsri son to water qual i ty parmeters; 

re md  salinity profiling measurements using conductivity, 
(CTD) equipment; and 

4. Concurrent time md  positional information using differential global positioning 
system (DGPS) 

Ssmpl i ng wi I I be initiated approxi matd y one yea prior to the FSRU being commissioned 
toestablish bdineconditionswithin theSound. Ssmpling will beconducted qusrterly 
in the year prior to the FSRU entering into service to establish a baseline of water qua1 ity 
condi t i ons. 
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Water qual i ty monitoring wi l l be conducted sround slack md  p& running tides. Each 
sampl i ng I ocation wi I I include the col I ecti on of two-water m p l  es for l aboratory analysis 
asfollows 

1. One sample tdten from 18 i nches bd ow the water surface; md  
2. One sample tdten at mid-depth of thewater column; and 

Vertical profiles of turbidity, water temperature, and salinity will be measured at each 
sampling location in conjunction with the grab samples. T I I be measured in 

ese data rn then 
be converted to suspended sediment concentrations on a per l i ter (mg/L) basis 
for field cal i brati ons. A Conductivi ty1Temperat rument will be 
attached to the OBS so that a single instrument cl u 
column at each m p l i n g  location. 

Upon commissioning of the FSRU, Bro 
quality m p l  ing quarterly. If results confi 
of two y s s  of m p l  i ng, Broadwater wi I I propo 
semi-mnual l y. 

through coordination 
with the NYSDEC in advmce of com 
f i nal engi neeri ng d 

l i ne physical psrameters, Broadwater 
include m a y  or all of the psrmeters 

Oi I md  Grease 
Total Resi dual C hl ori ne 
Ammonialmmoni um 
Total Col iform 
Nitrata'Nitrite Nitrogen 
Total Phosphorus (as P) 
l ron 

I I Mmaanese I 
I Heavy Metals I Heavy Metals (copper, mercury, chromi um, 
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3.2 Sampling and Analysis Schedule 

Water Quality Monitoring for the Broadwater Project 
Anticipated Target Analytes 

Prior to initiating my  ssmpling effort, Broadwater will develop a specific water quality 
ssmpling protocol for submittal to m d  approval by NYSDEC. The protocol will identify 
specific ssmpling and malytical methods that Broadwater proposes to implement as to 
meet the goal of this PI m. Because the engi neeri ng design of the FSRU needs to be 
finalized, Broadwater bel ieves it premature to develop m d  formalize a plm at the current 
time. 

Other Si gnif i m t  Pol I utmts 

Water ssmples analyzed for priority pol lutmts will be collected qusrterly. These water 
tment of Health certified 

l &oratory i mmedi atel y f ol l owi ng The certified l &oratory turnaround ti me 
i d l y  expected to be 21- 

to 28-days. 

will be in accordacewith 
SPDES regulations ed pursumt to 40 CFR Pat 

er and NYSDEC. 

lead) -based on coordination with NYSDEC 
Ethyl ene glycol 
Others - based on coordination with NY SD EC 

will be maintained in a log onboard 
ed. Results of discreet water quality 
encies qusrterly. The monthly reports 

timing of sampling; 
A catalog of data col l ected; m d  
The l &oratory m d  mal yt i d techniques used; 

* *  Resultsof all malyses 
QAIQC documentation. 

In addition to quarterly ssmpl i ng Broadwater mtici pates submitting a yea-end summsry 
report to identify trends m d  to assess the adequacy of the monitoring plm. Broadwater 
will actively engage the resource agencies if the results of the qusrterly monitoring 
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identify potential deficiencies or excessiveness of the progrm, a d  work closely with 
qenci es to modify the PI an appropri atd y. 
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