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INTRODUCTION

This report documents the ocean currents, surface waves, and wind conditions observed diday the
period September 185, 2016 in shelf break region approximately 100 nautical miles (nm) sduth Mar t h a
Vineyard Island, MAwhereNathan Carmam adrifting life raft was recovered at3P0 (all times in this report
are local, EDST timeon Septemér 25, 2016 by the freight@RIENT LUCKY The objective of this report
was to estimate the path of the drifting life raft Tatays prior taCarmanbeing recovered using a reverse drift
analysis. The reverse drift analysis calculates the combined fifredéisd, waves, and ocean currents on the
life raft over the7-day period using redime, highquality observations from a Woods Hole Oceanographic
Institution instrumeted surface mooring located 23dutical milesim) NNW from the ORIENT LUCKY s
position on Septembeb22016 at B20. The reverse drift analyst®ncludeghe life raft moved on average
toward W by N (282° True) at a mean speed of 0.23 kt fomgmimed days prior to being recoverethe
reverse drift estimated position of whéie life raft and Natha@arman would have starteddfar mano6s v
hadsunkon September 18, 20M8as 39° 29.98' N69° 45.02' W.

In addition, independentollaboratingdata froml) satellte sea surface temperatuyg OSCAR (Ocean
Surface Current Analysis Retiine) derived ocean curremntand 3)paths oftwo satellitetracked surface
drifting buoys that passedearBlock Canyorduring September 201&re provided to directly sport this
reverse drift analysis.

It is my opinion, to a reas@ble degree of certainty as a physic@danographer, thassuming the
Chicken Poxsank on September 18, 201i6e reverse drift analysis this report indicatethe Chicken Pox
sank approximatel89 nautical milegast by soutfl02 True) from where the life raft was found adrift on
September 25, 2@ by theORIENT LUCKYand notat Block Canyon 42 nmorthwestof the ORIENT LUCKY
position

This report is organized as follows: brief background of the known facts is summarisgtbwed by a
methodologydiscussion of moored meteorological and oceanographic data collected by the Woods Hole
Oceanographic Institution near the drifting life raft. Tla@nanalysi®f 1) life raft reverse drift to th©RIENT
LUCKY recovery locationand 2) life raft forward drift from the reported Block Canyon sinking locatoa
given.Next a review of the USCG SAR flight paths is giv€hena section discusses additional supporting
observations of westward life raft drift frosatellitesea surface temperatutatg ocean model|sand satellite
tracked drifting buoysfollowed by conclusions and Appends.All wind and current data used in this reverse
drift analysisreport is includedn Appendices 1112.



BACKGROUND

The 3%foot centerconsole recreational vessghhickenPoxd e part ed Ramés Head M
IslandSeptember 17, 2016 around 23@€h a mother and son onboard planning to fish near Block Island
overnight and to returthe nextmorning The vessel was reported migson September 18, 2016. One
survivor, the son Nathan Carman aged 22, sigisteddrifting aloneat sea in a life raffFigure 1)by the
freighterORIENT LUCKYseven (7days lateatabout1240 on Septembers 2016 approximately 100m
sout h of Ma randhGadnan wdd pitlked ugp atd320.

Figure 1 Carmanat seain thedrifting 4-manlife raft on 9/25/2016 just before pickugy ORIENT LUCKY

Also see Appendix 1 for a copy of the email sent on September 25, 2016 to the USCG by the Master of the
ORIENT LUCKYw i t h sSQRIENELWCKYV/ 1 per s on Appenslix 2ioeORENT LJEKYO |,
Automatic Identification SysterfAIS) position dateon S@tember 25, 2016btained from
www.vesselfinder.comand Appendix 3for acopy of theORIENT LUCKYshipds logon 9/25/2016Navigation
Charton September 25, 201@ndCertificationof Navigation Gart September 25, 2016

During an Examination Under Oath of Nati@armanon December 16, 201€arrell& Smith LLP
(pages 161163), Carmanstatedi | coul d e stheivesselCheckenRog t siatn k( é. hal f
betweentheX and t h eDuangthedepbsgtidn@€arman madeand* marksin Block Canyomear
the 140 fathom depth contoon NOAA Chart 12300 showinthe estimateginkinglocaton halfway between
his X and * markgseeFigure 2)Car man st ated under oath Awe starte
trolling northodo and the asterisk represents fithe
started trolling northo.


file:///C:/Richard/Personal/consult/nc/docs/www.vesselfinder.com
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Figure 2. Selected areaf NOAA Chart 12300 showing Block Canyon &d r m anarkssestimating the

sinking locatiorhalfwaybetweerhis X and* marksnearthe 140 fathom depth contodlsoshownare the

location of theORIENT LUCKYwhen theCarmanwas recovered on September 25, 2G@i®l the location of

an instrumented Woods hole Oceanographic Institution Offshore Surface Moorind@88Wwhere
oceanographic data was collected to estimate the lifésnadverse drifpathduring September 125, 2016
Depthson Chart 1230@re in fathomsF or scal e t he di stance between C
the distancdoetweet he Lucky Orient position and a.8mar k hal

Thegeneral aremcludingBlock Canyonan€€Car ma n 6 s ma rikoften referreé to asuhe e 2
shelf break. Thelelf breakis thesubmerged offshore edgetbt relativelyshallow continental shelfith
depths less than 100 fathoms (~200 where the seafloor transitionstt@ deepecontinental slopeTheshelf
break is characterized by markedly increased slope gradients toward the deep ocean bottom.



It is important to note thahe reportedieployment othelife raft at Block Canyon on September 18,
2016 and the locatiomastwardvhere the life raft and Carmaverefound by thefreighterORIENT LUCKYon
September 25, 2016 anet consistent with the historical winds and mean westward current®or this region
shown in Figure 3 (Chen, K., and Re, 2015, Flagg et. al., 2006)
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Figure 3. The comparison between observed (red) and rsidellated (blue) 2062013 mean alonghelf,
depthaveraged currents cm/s ~ 0.1 ki-rom Chen, K., and R. He, 2015.

The mean westwaritbwing currentsobserved and modellegear Block Canyoim Figure 3 are a robust
character of the neaurface currents in the shelf break region south of Massachusetts, Rhode Island, Nantuck
Shoals and Georges Bank. However, therdiares when the mean westward current in this regiommesaken
and flow offshore oeven floweastwardat times. This occurshen meanders of the Gulf Stream or Gulf
Stream ringgmeanders that detach from the Gulf Stream)observed in the shelf bremdgion(Figure 4)

These rings and meandénghe shelf break regiocare anomalous, infrequent events #matlose warm north
Atlantic Ocean wateand arezasily detectable with satellite images due to the higindacetemperaturénside
the meanders oapared to the surroundirogldershelf water



Figure 4 showsatellite seaurface temperature data combined with feeaface drifter velocities
showing both warm and coldcore rings near the Gulf Stregiximeburner and Beardsley, 1997The red
arrows are neasurface drifter mean velocities within 0 &juares for the fivelay period centered on June 13,
1997, the time of the sea surface temperature in@ggerved \@rm-core rings always circulate clockwise.
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Figure 4. Satellite seasurface temperature datan June 13, 199Zombined witHive-day averagecdhear
surface drifter velocities showirggGulf Stream meander, améarm- and coldcore rings near the Gulf Stream.
150 cm/see- 3 kt. (Limeburner and Beardsley, 199Depth contour shown is 200m (=109 fathoms).

However, atellite seasuface temperature imageoyn Septembef 8, 2016(seeAppendix § showsno Gulf
Stream meanders nor warm core rings were present near Block Canyon nor t@RIENT LUCKY
position.

This report estimates the actual drifting path of the life raft and Nathan Carman over 7 days from the
reportedtime of theChicken Poxsinking to the known time and position when @RIENT LUCKYfound
them.Thereverse drift analysis usedalttime, local observed surface currents and wind observations, and
satellite derived sur f ace backwamdsimtimsThetrasultsohthicandlysist e
indicatetheChicken Poxsanku s i ng Car mametdsl1200 enSeptemled®, 2016 approximately 39
nautical milesast by soutl102 True) from where the lone survivor was picked up by @RRIENT LUCKY
and not at Block Canyon 42 nautical miregthwestof theORIENT LUCKYposition
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METHODOLOGY

Forces on Floating Debris

An object floating on the sea surface moves horizontally under the combined forces of the wind, surfac
waves, tidal current, and othlew frequencycurrents. The wind alone will move a floating object downwind at
~1% to 5% of the wind speed dependingwhether the floating object has more cresstional area above the
water surface (sail area) or below the water surface (keel area). For instaegptMerchanil spill in
1976 over Nantucket Shoals mowaabler the influence of the wind a downwird direction at 3% the wind
speed. Floating debris such as the cork life jackets frol8Méortlanddisaster in 188 drifted downwind
under the influence of the wirad 4% the wind speed since they had more sail area above the water surface the
keel ar@a below. Bodies from the Air France 447 plane crasluime200 initially drifted just below the sea
surface at about 2% the wind speed (Chen et. al., 2012).

By combining the wind effects on floating debris, the surface waves effects, the tidals;uanehthe
background ocean current | can estimate the actual drifppatfioating objectn time. Knowledge of the
wind and ocean currentgin also beised to estimate the reverse drift track backwards in time from where the
drifting life raft was recovered and thisverse drifanalysiswill give a good estimate of where the floatiifg
raft originally came fromIn general, regional iwds were nostrong and waves were not bkaay over
September 125, 2016and wind wave heights were less than. &xtept for the last 48 hours whemrface
waves were & ft. (see Appendixd). Waves were travelling toward therthwest September 48 andtheir
effecton surface current ixalled the Stokes DrifiStokes, 1847)The Stokes Drifon thelifer a f t 6isthig r a ¢
reportwasminimal (estimatedess thard.5nm/day) and thus nancludedin this report.

Another possible influence on the path of ¢néting life raft was the nearby Gulf Stream, Gulf Stream
rings and meanders that could entrain the life raft into uregberenturrent structuregor exampleshown in
Figure 4for 1997 However ,Appendix5 shows sea surface temperature for the regio8eptembet8, 2016
and nowarm (> 24°C)Gulf Stream, rings nor meanders were near the life raft at that time.

Woods Hole Oceanographic Institution Moored Data

Fortunately, during September 2016 there were National Science FoundationGureded
Observatories Initiativ€OOI) instrumented moorings in the shelf break redsae the small yellow reangle
south of Marthés Vineyardin Figure5) locatednear the Septembeb220160RIENT LUCKYposition. The
New England shelf break south of Rhode Island and Cape @dtkre offshore depths change from 100
fathoms to 1000 fathoms in about 20 nautical malegthis regionis historically well known to have a mean
westward neasurface current d.1 m/s (0.2 kt) (Flagg et. al., 2008his westward historical jet is
conveniently | abel | esdThdiGOP®heérArrayrmoarikgs Weeetdaployechand=i g u r
maintained by the Woods Hole Oceanographic Intuition.

All OOI data used in this report was obtained fromitternetOOI Data Portal
http://oceanobservatories.org/dgiartal/and ayone with an internet connection can create a login on OOINet
and &cesghe OOI dataused in this reporA short videdhttps://youtu.be/D26iLlep5] presents a quick
overview of the data portal, including how to browse the list of OOI sites, the Data Stream catalog, how to
create a quick plot of data, and mo#d.the raw quality controlled data used in this life raft reverse drift
analysisreport was originally in NETCDF formalETCDF is a set of software libraries and s#dfscribing,
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http://oceanobservatories.org/data/
http://oceanobservatories.org/data/
http://oceanobservatories.org/data-portal/
https://youtu.be/D26iLlg-a5I

machineindependent data formats tisaipport the creation, access, and sharing of -@miapted scientific
data.NETCDF files are complex and special programs are needed to read thisodaite. calculations and

figures in thidife raft reverse drift analysis repdrise MATLAB thatcombines a desktop environment tuned
for iterative analysis and design processes with a programming language that expresses matrix and array

mathematics directhAppendix 16 documents explicit access to the OOl dsgal in this report
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Figure 5. Instrumented oceanographic moorings in the Northeast US during 2016 and the U Ocea
Observatories Initiativd’ioneer Array of real time oceanographic observations (red, white, and yellow
rectangles). Of special interest is the Frontal Array moorings (irsthallyellow rectangle aboveouth of
Mar t haodos Vi)rNets, the historica memmsthelf break imesd currents labelled above as the
AShel f B(llestaation By dackoCook, Woods Hole Oceanographic Institution Graphic Services)

Buoy Wind Observations

A complete suite of meteorological instruments and a duplinateorologicalinstrument package were
mounted on the OOI Pioneer Array Off Shore Surface Mooring (OSSM) buoy during the period 2014 to prese

(see Figures for atypical surface buoy setiprhesesurface buoynstruments measured higjuality
meteorological parametecentinuously and recordedw data(see Appendix 12 for st of thehourly

averagednetdataused in this repoyt The hour averaging effectivelgemoves any buoy heaving and pitching

motionsandsmooths the wind gusts the wind data. Other quil control actions weré&ken to insure good
guality dataThe OSSM surface buoy was locagfi4nm from the September 25, 200RIENT LUCKY
recovery position andiso located between Block Canyon and@ENT LUCKY(Figure 2).



Figure 6. Typical Wood Hole Oceanographic Institution OOI surface buoy with dual meteorological sensor
packages. Note the 2 propeller sensors and 2 acoustic sensors (top) for measuring wind speed and direction

Onehour averaggwind data from the OOI Pioneer Array Off Shore Surface Mooring (OS&isft)
represents the wind forcing and these datee used for altalculations in this report arade shown in Figuré
andthe dataare listed in a table in Appendix 1Phe OSSM surfze buoy was locatezi3.4nautical miles from
the ORIENT LUCKYposition at B20 on September 25, 2016. The wind and wave conditeatkng up tdhe
assumed time of théhicken Posxsinking, September 18, 2016G800 t01200, were as followswind less than
10 kt from the southwest, and significant waves 3.3 ft. high with 9 sgmaratls coming from the southeast.

The wind observations Figure7 aregenerally moderataith averagevind speed 20kt from the
southwestor the #day period except for strong 16 kt windlem the easbn 9/22/16, stronger 17 kt winds
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Figure 7. Hourly wind data from the OSSM buoy Septembe25,82016. Top panel is a vector stick plot

showing the direction the wind is blowing towafasm the 0 horizontal linemiddle panel is a plot of the wind
speed in kt, and lower panel the eastward (positive blue) and westward (negative blue) wind component and
northward (positive red) and southward (negatigd) in kt. All times are locaData listed in in Appendix 12.

from the northeasin 9/24/16, and 17 kt windsom the northon 9/25/2016. The net effect of therth/'south
component of the wind was minimal over the 7 dalys north component of the wind approximately balanced
the souh component)but theon average the negative dasstcomponent of the wind indicatedmearwind
toward the west during September28 2016 Note winds are conventionally described as the direction the
winds come from, but the plotted winds in theport are vector winds and direction is the direction the wind is
going towards.

Buoy Near-Surface Current Observations

Nea-surface ocean current data froime OSSMmooringis shown in Figur@. A Nortek AquaDopp
current metewas locatedt anearsurfacedepth 7m (23 ft.) and measured currents continuously and recorded
raw east and nortburrentcomponentsThe raw data was hourly averaged and tihesely currentsareplotted
in Figure8 andthe dataare listed in a table in AppendiX. The datashows a combination of tidal currents,
wind driven currents, and other low frequency currents including a mean westwardsaloaity flow. Note for
the eastward and northward component currents (and winds), the convention is positive. Southward and
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westward currents (and winds) are negatiVbee lower panel in Figure 8 shows the eastward (blue) component
of the current is generally negative on average indicting a mean westward flow.

The current at the sea surface is very similar to the currém am instrument deptisince theravas a
surface mixed layer approximately 10 m deHpis is because the surfamend stresss easilymixed vertically
in the surface mixed laydy turbulenceAlso surface waves were generally not breaking over -th@yferod.
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Figure 8. Hourly nearsurface current data from the OSSM buoy Septent@612016. Top panel is a
vector stick plot showing the direction the current is flowing towards, middle panel is a plot of the current spe
in kt, and lower panel theastward (blue) and northwarded) current components in kt. All times are local.

ANALYSES
Reverse Drift of the life raft to the ORIENT LUCKY during September 1825, 2016

The drift of theChicken Poife raft was calculated by combimg the wind anaurrent forcingrom the
OSSMmooringobservations during the period from 9/18/16 at 1200 to 9/25/18at The OSSMmoored
wind and oce@ current observations wemeasured continuously aodly 1-hour averagedatawereused in
the analysisThis 1-houraveraging smoot#dthe data by removing high frequency variabilitels as
oscillatory surfacevave motionsr shortsmallscalewind gustsThe wind and current speeds were measured
in meter/se@ndconverted to knotkor my calculations

Wind drift (leeway)on an occupie®evered-man life raft(required by USCG, Appendix 6) has been
observedn the peerreviewed scientific literaturte be2.0% of the wind speed for a deejballasted drogued
10



life raft and3.5% for a deep ballasted life raft with nodrogue (Allen et. al., 1999Breivik et. al., 2011
Appendix 3. For the reverse drift estimate in this regarsed 2.5%0f thewind speed fothe hourlywindage
displacemensince Carman testified under oath that he deployed the drogue (sea anchgrpdirihe 7 days
adrift.

The combined (added togethégurly current and wind vectatata then represented a displacement in
nautical miledor each hourThe tourly displacementectorswereadded i ahead to taisensgto calculate a
displacemenbver the sevemlay periodof drifting life raft. Simply stated,His is similar to actually plotting on
a paper chart a start position, then plotting fromstaetposition the next hoér gector drift distance and
direction, and then recording thewlatitude and longitudeand repeating this operation for each h&ather
than plot on a paper chart | use a computer to perfaswéttoroperationl canestimate the life raft drift path
backwards in time from the ORIENT LUCKposition(Figure 9), offorward in time from the reported sinking
location in Block Canyon (Figure 10).

Life Raft Drift - OSSM Buoy wind and current
: 2

15'

15l E— - e ' . —— -
Figure 9. Reverse drift estimate of the liferaftpétts ol i d bl ue | i ne tHeRQRENT LI f e

LUCKY0 September 125, 205 using observations of wind and current at the OS$8ddring Depthsare
shown in metex The locations of the OSSM wind and current data buoy and the September 20 R2BNT
LUCKY position are also shown. The estimated path assumes the drift begdiDairl3eptember 18, 2016.

The total displacement of the drifting life rafie to wind and current was 8 toward 282 True
(approximately W by N) over theday period wih a mean speed of 0.23 Kigure9).
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Forward Drift of the life raft from Block Canyon September 1825, 2016

The track of the life raft can also bstimatedorward in time from the reported sinking location at
Block Canym on September 18, 2016 at 12D@ift path estimates are given fooththe life raftwith the
drogue deplged plue lines, 2.0%of wind speed leeway), and without the drogue depldgganlines 3.5%
leeway)in Figure 10 Carman stated under oath he deployed the life raft di@gsea anchogn 6 of the 7
days he was adrifBoth the drgued sea anchor 2% wind leeway drift rate and thednogued sea anchor
3.5% wind leeway rate weresedto estimate the error(+/- 4 nmlongitudinally) in the calculatiordue to the
depl oyment of the | ife raft sea anchor for 6 of
under oath)

Theforward drift analysis beginning at Block Canyonindicates the life rafivould be located at 1320
on September 25 at thneestern end of th2 tracks on leftin Figure 10 since the currents flow westward in this
region. The previou@Figure 9)westwardreverse drift analysisending atthe ORIENT LUCKY is also
plottedin Figure 10 belovby the2 trackson the right Thedifference between the reported Block Canyon drift
track (eft) and the know®©RIENT LUCKYend position reverse drift trackght) is 78 nm. This 78 nm
difference is too large an error for theldy drift estimates this reportand this fact provides &ence in my
opinion that the reported Block Canyon sinking location is not consistent with the known evidence and is
suspect.

Deep Ballasted Life Raft Drift with (blue) and without (cyan) drogue- from observed wind and current
T

30

A\

lock Canyon

®0OSSM Buoy

— Q

/ k_/\__/
Céent Lucky
LR Startg
LRS

tart no drogue F
L:_:_:_:_ I | |

720W 30 71 OW 30 700W 30

45'

30"

Figure 10.Estimated life raft drift paths September28,2016 using reatfime wind and current observations

at buoy OSSM. Onight thereverse drift estimate of thée raft path to the ORIENT LUCKY. On left the

forward drift estimate for théfe raft path from the reported sinking location at Block Canyon. Drift path
estimates are given for the life raft withe drogue deplyed,a blue line(2.0% wind speed leewaynd without

the drogue deployed, a cyan li(85% leeway)Carman stated under oath he deployed the life raft drogue on 6
of the 7 days he was adrift.
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USCG Search and Resle (SAR) Flight Pathsand Other Vesses

The USCG Search and Rescue (SAR) flight pathisid September 185, 2016 arshown in Figurell. The
USCGinitially only had knowledge that tl&hicken Poyplanned to fish near Block Island and not aid&l
Canyon where the vesdater reportedlyank. Extensive SAR operatiomgere focused near Block Island and
oneBravo flight path September 19, Zbdxtended to Block Canyon. If the life rafas deployed September
18, 2016nearBlock Canyon(solid yellow line drift track in Figure 11jhen the SR aircraftsearch of area
Bravo @lsoAppendix8) should have sedhe life raft near Block Canyaon Septemberd, 2016 TheUSCG
search are®ravoflight paths9/19/2016 12041600(local time) near Block Island armlit to Block Canyorare
shown in redFigure 11) Additionally, there were numerous vessels navigating in the general area of both
Block Canyon and where ORIENT LUCKY recovered Mr. Carman during the week he was adrift. (See
Appendixes 13 & 14) There was even one vessel in Block Canyon ten8ep 18, 20167. (See Appendix 15).

D NOAA 44008

e

e

Block €anyon

Orient Lucky
Est. Life Raft Start

Figure 11. USCG SAR flight patterrised and cyanyluring September 185, 2016. Theolid white line is the
reverse drift estimated path of the life raft theORIENT LUCKY If the Chicken Pox sank near Block Canyon
at an assumed time of 1200 on September 18, 201G tloeward drift analysis of the life raffrom Block
Canyonwould indicate it would be located aB20 on September 25 at the western end of sbéd yellow
coloredline (track) since the currents flow generally westward in this region.
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SUPPORTING OBSEVATIONS OF WESTWARD LIFE RAFT DRIFT

OSCAR (Ocean Surface Current Analysis Reatime) derived ocean currents

An independent estimate of the nsarface currents is shovim Figure12 by National Aeronautics and
Space Administration (NASAnodelledOSCAR (Ocean Surface Current Analysis R&ak) derived ocean
currents. https://www.esr.org/research/oscar/ossarfacecurrents/ OSCAR contains neaurface ocean
current estimates derived using momentum equations. The horizontal velocity is directly estimated from sea
surface height, surface vector wind and sea surface temperature. These data were collected from the various
satelltes andn situ instruments. Data aggvenona 1/4 degree grid with a 5 day resolution. Figleeshows
the OSCAR(colored surface current arrows on September 19, 2016 overlaid.

Ocean Surface Current Vectors (.. X

8 m/s 8.5

Block Canyon ‘OSSM

Orient Lucky

Est. Life Raft Start

Sep 19, 2016

Figure 12. Reverse drift path (solid white line) of the life raft Septembe25,8017 to the location where the
Lucky Orient recovered the life raft. OSSM observed wind drift of 2.5% and currents were used in this analysi
Satellitederived surface currents frothe OSCAR dataset averaged within ¥4° (~15 nautical mile)
latitude/longitude boxes on September 19, 2016 are overlaid colored arrows. The OSCAR surface current co
bar scale in m/s is shown above (1 m/s = 2 kt). A 5 nautical mile error estimate is davma she estimated

life raft start position

The results of this present analysis suggesCtiieken Poxsank approximately 40 nm edmst south
from where the life raft was picked up by thecky Orientassuming a sinking on September 18, 2016 at.1200
TheBlock Canyon locatiomvas 42 nmfrom the Lucky Orientposition.
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NOAA Northeast Fisheries Science Center satelltracked surface drifters

A NOAA Northeast Fisheries Science Cer{tdEFSC)satellitetrackedIrina surface driftel65420705
(Figure B) was deployed 6/19/2016 near Gloucester, MA by Gloucklggr School students and passed
within 2 nautical miles (nm) of Block Canydntitps://www.nefsc.noaa.gov/driftesh 9/1/201617 days before

the Chicken Poxpresumed sinking on 9/18/2016 (Figurds thin white line). A second surface drifter
165420691(thin cyan line in Figure4) was deployed by the TrudA Central School and was located near
the OOI Pioneer Array Off Shor8urface Mooring (OSSM)osition on 9/14/2016, 4 days before @leicken
Poxreportedsinking.

Figure 13. An Irina satellitetracked surface driftefThelower canvass drogued component is below the sea
surface.

Thesetwo surfacedrifters werenot directly affected by the wirglnce there walittle direct winddrag
andleewaydue to the minimal sail aredove the water ling-igure B) andthuslrina surface drifterslo not
perfectly compare to the track of astndeep ballast lifeaft with windage However, the winsgl generally
were not strong September-28, 2016. Theetwo drifter tracls (Figure ¥) moved westward on average
during AugustSeptember 2016 anddependentlonfirm the westward historical character of the surface
currents irthe shelf break region south of Mart&/ineyardduring September, 2016
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Orient Lucky
9/6
Est. Life Raft Start

Google Earth

Figure 14. TWoNOAA Northeast Fisheries Science Center satdl#ekedsurface driftels movedwestward
during AugustSeptember2016- shown by thin white andhin cyan lines Onedrifter (thin white line) moved
steadily westwar@and passed within 2 nm of Block Canyon on 9/1/20%t& second drifter (thin cyan line) was
located near the OSSM mooring on 9/14/200lewestwardreverse drift analysis track of the life raft to the
ORIENT LUCKY on 9/25/2016 is shown by a thicker white lirf@rifter location dates during 2016 are shown
along each drifter track Also shown are the locations of Block canyon, the OSSM buoy, aBRIE&NT
LUCKY.

The intermittent loops along tlaifter tracks in Figure4 are called inertial oscillatiorendthese
commonwavelike motionscan be trappetb the shelf breaknd theypropagate westwarthertial wavesre
primariydue t o t he ear twhvwperiodsghe tnte togamauadrihe driftea leopilependent on
latitude, approximately 18.8 hours fiiedrifter] at i t ud e Thé loopate srBal \Gith-Ginm
diametersThese are 18.8 hnertial wavesand are not Gulf Stream rings that have a typical diameter of 60
nm.

Appendix 9gives a link to an animation of all NOAA NEFSC Irina surface drifteer Georges Bak
during AugustSeptember 2016, but does include the region to 716 88° W.

Appendix 17 documents explicit access to the NOAA Irina drifter data.
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CONCLUSIONS

The use of real time meteorological data amtependenbceanographisurfacecurrent data near Block
Canyon weraised taaccuratelyestimatea westwardrack of the drifting life raft and sole survivor fan
assumed days during SeptembeB-25, 2017 The reverse drift analysis this reportindicated theChicken
Poxsank approximatel89 nautical mileapproximatelysoutreast of where the life raft was found adrift on
September 25, 2@y theORIENT LUCKYand notat Block Canyon 42 nm NW of tt@RIENT LUCKY
position

| will use the inserts, tables, and appendices herein as exhibits as necessary at trial.

As a physical oceanographerd my professional assessment with a reasonable degree of certainty that
Mr.Cama n 0 s t stairighistboahsank near the H&hom curve in Block Canyon on September 18,
2016 is in not consistent with my analysis &atmanbeing picked un September 25, 2016 at OKIENT
LUCKY®0 position at 1300.

This report is the best pression of my findings and opinions, and | reserve the right to amend or extenc
this report upon receipt of additional information.

The photos, figures, and referenaeshis reporidepict my trial exhibits. My opinions are stated to a
reasonable degrex professional certainty as a Physical Oceanographer.

Richard Limeburner April 19, 2019
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APPENDICES

Appendix 1. Email message from the Captain of tORIENT LUCKYto the USCGon
9/25/2016.

orient Lucky Rescue Email 1

From: ORIENT LUCKY [orientlucky@amosconnect.com]
sent: Sunday, September 25, 2016 3:34 PM
Tu' D01-5ME-D1CMDCenter

FTPT; ????; 1607 sub-owner3; 1607 sub-ownerd; 77777,
160? usa Agent
subject: [Non-DoD Source] Orient Lucky//Rescue 1 person from sea
Attachments: D5C_5653.jpg; DSC_5706.jpg; DSC_5718.jpg; DSC_S788.jpg; DSC_5817.jpg

Dear Miss/sirs
Goodday _
Pls see the photo of Survival according you required by phone.

MASTER OF MV.ORIENT LUCKY

T BYRMENALF OF REGISTERED OMNERS,

AS AGENT ONLY

INMARSAT TEL:O0870 773238317
E-maIL:orientlucky®amosconnect.com
Dear Miss/sirs

orient Lucky Rescur 1 person from Sea at position(39-38.05N 070-34.40w)

The Person Mame: He is from wakefield, RI USA. He said that he
and his mother, 15 Tishing before overboard. He aTreadi fall into
water 1 week. H1s healt ooks Tike normal. I, master of Orient Lucky, arrange

food, water and care for him.

orient Lucky now is drifting at currrent Position for changing Ballast water.
orient Lucky ETA Boston PM Z27th/Sep.

No doctor on board. I will pay more attention to the survival. If his
condition hecome worth, I will contact to you.

MASTER OF MV.ORIENT LUCKY

FOR AHE ﬂ! EEHALF OF REGISTERED OWMERS,

AS AGENT ONLY
INMARSAT TEL:Q0870 773238317
E-MATL:orientlucky@amosconnect. com
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Appendix 2. ORIENT LUCKYAutomaic Identification SystenAlS) position data obtained
from www.vesselfinder.com

Copy of email to Richard Limeburner from Dan McQuin, Vesselfinder.com
Dear Richard,

We have checked the AIS data availability for the requested V@BSENT LUCKYwithin the specified time
range from 12:00 UTC to 23:59 UTC on 25 Sep, 2016.

We have 7 position records atrinute time resolution. We usually charge our customers for the data but due tc
the low amount of the data in the report, in the table below,gramding you the positions free of charge.

DATE TIME (UTC) MMSI LATITUDE LONGITUDE COURSE  SPEED HEADING
IMO NAME CALLSIGN AISTYPE A B C D DRAUGHT
DESTINATION ETA

201609-25 12:33:44352521000 40.40736 -70.72535 89.4 11.3 85 943611

ORIENT LUCKY  3FRF6 70 170 30 10 22 8 BOSTON 09-27
00:00
201609-25 12:39:45352521000 40.40792 -70.70289 904 111 85 9436111

ORIENT LUCKY  3FRF6 70 170 30 10 22 8 BOSTON 09-27
00:00
201609-25 12:57:45352521000 40.39128 -70.6144 115.1 11.7 115 9436111

ORIENT LUCKY  3FRF6 70 170 30 10 22 8 BOSTON 09-27
00:00
201609-25 13:00:45352521000 40.39128 -70.6144 1151 11.7 115 9436111

ORIENT LUCKY  3FRF6 70 170 30 10 22 8 BOSTON 09-27
00:00
201609-25 1554:52 352521000 39.79531 -70.56664 181.1 12.4 180 9436111

ORIENT LUCKY  3FRF6 70 170 30 10 22 8 BOSTON 09-27
00:00
201609-25 15:58:10352521000 39.79531 -70.56664 181.1 12.4 180 9436111

ORIENT LUCKY  3FRF6 70 170 30 10 22 8 BOSTON 09-27
00:00
201609-25 16:01:11352521000 39.79531 -70.56664 181.1 12.4 180 9436111

ORIENT LUCKY  3FRF6 70 170 30 10 22 8 BOSTON 09-27
00:00

Data included in the vessel movements report is:
DATE / TIME - time stamp of last r&tved position record (in UTC)
MMSI number- Maritime Mobile Service Identity

LATITUDE - geographical latitude AIS format (WGS84)
20
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LONGITUDE - geographical longitude AIS format(WGS84)

COURSE- course over ground (in degrees)

SPEED- spee@ over ground (in knots)

HEADING - heading of the vessel's hull (in degrees). 511 indicates there is no heading data.
IMO number- IMO ship identification number

NAME - vessel's name

CALLSIGN -vessel's call sign

AIS TYPE-vessel's typaccording to AlS specification (more info at Table 11. Codes for Ship Type).
A - distance between AIS receiver and bow of the vessel (in meters)

B - distance between AIS receiver and stern of the vessel (i.e. Ship Length = A + B)

C - distance btween AIS receiver and port side of the vessel (in meters)

D - distance between AIS receiver and starboard of the vessel (i.e. Ship Width = C + D)
DRAUGHT - vessel's draught at the time of the position record

DESTINATION - destination port theessel is sailing to (as manually entered by the Master)

ETA - estimated time of arrival (as manually entered by the Master)

If there is anything else | can assist you with, please let me know.
Best regards,

Dan McQuin

Email: info@vesselfinder.com

Web: www.vesselfinder.com

Note: TheORIENT LUCKYwas on a southerly course when the drifting life raft was found. The freighter was
assumed to be going offshoreftcc h a n g e b gORIEAE LUCKY@aptair, see Appendix pyior to
going to Boston.
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Appendix 3. ORIENT LUCKY Log on 9/25/2016
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Appendix 3 cont ORIENT LUCKY Navigation Cart September 25, 2016
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Appendix 3 cont ORIENT LUCKY Navigation Cart September 25, 2016 Certification

UNITED STATES DISTRICT COURT
DISTRICT OF RHODE ISLAND

NATIONAL LIABILITY & FIRE INSURANCE CO.

and
BOAT OWNERS ASSQCIATION OF THE Civil Action No: 17-0038-S-PAS
UNITED STATES :

: In Admiralty
Plaintiffs, :
V.

NATHAN CARMAN :

Defendant.

ORIENT LUCKY CHART CERTIFICATION

I, _\Wu_ Yané Wi , Master of the Motor Vessel ORIENT LUCKY certify that the
AVD DRIGLMAL

attached docurnent is a true cup:-,rrcf the M/V QRIENT LUCKY s nautical chart used on
September 25, 2016, and that | am the custodian of this chart. Nautical charts are used to record
the navigation activities of the ship, and to safely navigate. The officers on watch or the captain
plot positions on the nautical chart as the vessel reaches said positions. Nautical charts are
maintained in the ordinary course of the ship’s business. Recording events on the nautical chart,
including the rescue of Nathan Carman and the position of his rescue, was a regular practice of
using the nautical chart.

I declare that this certification is truthful and realize that [ would be subject to a

criminal penalty in the Republic of Indonesia where I am signing this certification

{as ORIENT LUCKY is currently berthed here in the Port of Dumai) if the

certification were not truthful.
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[ declare that this certificate is truthful and realize that I would be subject to a
criminal penalty in the Republic of Panama, the flag of ORIENT LUCKY, if the
certification were not truthful.

I declare that this certificate is truthful and realize that I would be subject to a
criminal penalty in the People’s Republic of China, as this is my nationality, if the
certification were not truthful.

I verify and declare under the pain and penalty of perjury of the laws of the

United States of America pursuant to 28 U.S.C. § 1746 that the foregoing is true

N

MT Y% R AR

]} Date

#56329349 1

Vel



Appendix 4. Wave data from NOAA Buoy 44008 historically Nantucket Lightship) for
September 1826, 2016.

NOAA Buoy 44008was located 81 nm NE of tHeRIENT LUCKYposition on Septembeb22017.
Top panel mean wave directio(degrees trugyom where the waves came. Middle painsignificant wave
height (average of the 1/3 highest waves). Lower panel dominant wave period (blue) and average wave peric
(red).Time in this Figure i€DST stating September 18, 2016 at 0600
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Appendix 5. Satellite sea surfacegemperature °C on 9/18/16.

The solid black square indicates tygproximatdocation of theORIENT LUCKYon 9/25/2016. Note,
there were no Gulf Stream rings near the shelf break south of Naxtimeyard at thisime. Image Source

https://marine.rutgers.edu/cdsdt data/?product=sst&region=bigbight&nothumbs=0
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Appendix 6. Revere Offshore Elite Liferaft 4-Person / Canister
Capacity: 4 People, Application: Offshore, Pack Type: Canister (No Cradle)
Warranty: 12Year Limited Warranty Valid with ¥ earService Intervals*

Full-Featured Lightweight Offshore Raft with Oversized Tubes, Inflatable Floor

Revere SurvivaDf f shore El iteE Liferaft

Features:

(2) large, multichambered buoyancy tubes up to 11.25" in diameter
Automatically inflated canopwith zippered windows and reflective strips
Inflatable floor
Stowage pockets
Extralarge ballast pockets improve stability in rough sea conditions
Heavyduty selfinflating boarding ramp
Flashing strobe
Vacuumpacked for protection against the eoviment and to minimize service costs
Self-deployed sea anchor
Floating rescue ring and 75 ft. (23 m) line
Equipment included:
o (3) USCG / SOLAS approved red hand flares
(2) parachute signal rockets
Signal mirror
Repair kit
Seasick tablets
Rescue whistle
Watertight flashlight with spare batteries
Floating knife
Fishing kit
Food rations and drinking water
(2) sponges
Bailer
First aid kit
Scissors
Owner's manual

=A =4 =4 =4 4 -4 -4 -4 4 -4 -4

O OO O 0O O O 0O OO0 OoOOoO OoO Oo
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1 *12-Year limited warranty valid with:
o Required 3year service interval
o Service performed by Revere Supply Compaeitified service stations
o Proper installation and use in accordance with Revere Owner's Manual
o Warranty registration

Specifications:

Revere Survival Model No. 46E4C

Application / Intended Use: Offshore

Max. Capacity: 4 people

Floor Space per Person: 4 sq. ft.

Raft Color: Red / yellow

Pack Type: Canister (cradle not included)
o Packed Dimensions: 22" W x 31.5" L x 12.5"D
o Weight: 71 Ibs

=A =4 =4 =4 -4 4

ReferenceDefender website item # 453620 and # 550824 lifesgadts.
https://www.defender.com/category.jsp?id=2290102&pxit}i35|2290100

Appendix 7.Four-personmaritime life raft leeway for deep ballasted life rafts(blue) with
and without drogues.

Leeway speed [cmiz] and divergence at 10 mfs wind with error ellipses
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ReferenceBreivika, @yvind, A. Allen, C. Maisondieu and J. Roth, 2011. Wimdliced drift of objects at sea:
The leeway field methodpplied Ocean Research/olume 33, Issue 2, Pages 1009.
http://dx.doi.org/10.1016/].apor.2011.01.0Copyright © 2011 Elsevier Ltd All rights reserved.
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Appendix 8. USCG Search area bravo 9/19/2016 120800 out to Block Canyon.
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Appendix 9. Surfacelrina drifter animation .
https://www.nefsc.noaa.gov/drifter/anim/drifter WCR_2016.gif
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Appendix 10. Same as Figure 6ut the raw OOl meteorologicaldata are plotted indead of
the hourly averaged data shown in Figure 6.
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Appendix 11.Near-surface Current data hourly - Woods Hole Oceanographic Institution
OSSM Buoy

Local Time EDST
Year Mon Day Hr EastwardNorthward
kt kt

2016 9 18 12 0.03 0.27
2016 9 18 13 -0.04 0.24
2016 9 18 14 0.07 0.23
2016 9 18 15 0.02 0.16
2016 9 18 16 0.06 0.08
2016 9 18 17 0.04-0.03
2016 9 18 18 0.01 0.01
2016 9 18 19 -0.02 -0.04
2016 9 18 20 -0.04 -0.05
2016 9 18 21 -0.23 -0.18
2016 9 18 22-0.32 -0.20
2016 9 18 23 -0.25 0.11
2016 9 19 0-032 -0

2016 9 19 1 -0.43 0.08
2016 9 19 2 -0.42 0.19
2016 9 19 3 -0.37 0.15
2016 9 19 4 -0.32 0.22
2016 9 19 5 -0.34 0.8
2016 9 19 6 -0.22 0.34
2016 9 19 7 -0.09 0.42
2016 9 19 8 0.03 0.35
2016 9 19 9 0.22 0.27
2016 9 19 10 0.25 0.03
2016 9 19 1 0.26-0.05
2016 9 19 12 0.19-0.24
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2016 9 24 13 -0.27 0.19
2016 9 24 14 -0.33 0.25
2016 9 24 15 -0.26 0.21
2016 9 24 16 -0.11 0.26
2016 9 24 17 -0.04 0.12
2016 9 24 18 0.05 0.14
2016 9 24 19 0.12-0.04
2016 9 24 20-0 -0.18
2016 9 24 21-004 -0.23
2016 9 24 22 -0.30 -0.06
2016 9 24 23-030 -0.08
2016 9 25 0 -0.25 -0.02
2016 9 25 1-0.17 -0.11
2016 9 25 2 -012 -0.11
2016 9 25 3 -0.18 0.02
2016 9 25 4 -0.16 -0.11
2016 9 25 5-0.22 -0.23
2016 9 25 6 -0.25 -0.24
2016 9 25 7 -0.24 -031
2016 9 25 8 -0.22 -0.22
2016 9 25 9 -0.26 -0.29
2016 9 25 10-048 -0.19
2016 9 25 11 -049 -0.05
2016 9 25 12 -0.46 0
2016 9 25 13-0.25 0.05
2016 9 25 14 -0.09 0.10
2016 9 25 15 -0.02 0.19



Appendix 12. Wind Data hourly - Woods Hole Oceanographic Institution OSSM Buoy
Local Time EDST
Year Mon Day Hr EastwardNorthward
Local EDST kt kt

2016 9 18 12 6.40 7.21

2016 9 18 13 4.75 8.66
2016 9 18 14 3.10 8.23
2016 9 18 15 4.23 6.52
2016 9 18 16 2.47 8.13
2016 9 18 17 1.92 7.14
2016 9 18 18 3.26 6.88
2016 9 18 19 245 9.19
2016 9 18 20 1.69 8.92
2016 9 18 21 1 8.43
2016 9 18 22 1.54 11.02
2016 9 18 23 1.46 9.32
2016 9 19 0 2.28 8.03
2016 9 19 1 2.57 8.72
2016 9 19 2 2.85 10.79
2016 9 19 3 5.45 10.88
2016 9 19 4 5.75 9.98
2016 9 19 5 5.40 11.54
2016 9 19 6 8.29 10.38
2016 9 19 7 4.43 11.95
2016 9 19 8 3.55 9.63
2016 9 19 9 0.37 11.94
2016 9 19 10 2.69 252
2016 9 19 11 4.67 12.99
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Appendix 13. AIS hourly positions from September 185, 2016, shown in Local Time.
(Note actual data is in MicrosoftExcel format)

Automatic Identification System (AIS) position data obtained fromwww.vesselfinder.confor relevant
areafrom September 1825, 2016

SubjectRe: Vesselfinder.com new historical data request from Richard Limebarimaeburner@whoi.edu
DateFri, 22 Feb 2019 14:42:35 +0200
FromVessel Findesinfo@vesselfinder.com>
ToRichard Limeburnegrlimeburner@whoi.edu>

Hi Richard,

We have received confirmation about your payment and | have attached the ordered data. Thank you
very much.

You can access the voyage analyser service based on the purchased data at this link.
Data included in the vessel movements report is:

T DATE / TIME - time stamp of each position record (in UTC)

TMMSI number of the vessel

TLATITUDE - coordinates (WGS84)

TLONGITUDE - coordinates (WGS84)

1 COURSE - course over ground (in degrees)

I SPEED - speed over ground (in knots)

THEADING - heading of the vessel's hull (in degrees). 511 means that there is no heading data.

T IMO number of the vessel

TNAME of the vessel

T CALLSIGN - vessel's call sign

TAIS TYPE - vessel's type according to AlS specification (reference Ship Type Codes section
at http://www.bosunsmate.org/ais/message5.php)

T A - distance between AIS receiver and bow

9B - distance between AIS receiver and stern (i.e. Ship Lenght = A + B)

9 C - distance to port

9D - distance to starboard (i.e. Ship Width = C + D)

T DRAUGHT - vessel's draught at the time of the position record

I DESTINATION - destination port (as entered by the Master)

TETA - estimated time of arrival (as entered by the Master)

Please confirm safe receipt.

Best regards,
Alexander Tonev

Email: info@vesselfinder.com
Web: www.vesselfinder.com

VesselFinder Ltd.
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On Fri, Feb 22, 2019 at 9:51 AM Vessel Findéo @vesselfinder.comwrote:
Dear Richard,

Thank you very much for your response.

We have rechecked the data availability for the newly requested area (see the attached image for verification) and we
can offer ya:

1 5,793 position recordsit 1-hour time resolutionfor 283 MMSI numbersvithin the time rangefrom 00:00 UTC
on 18 Sep, 2016 to 04:00 UTC on 26 Sep, 20hé.cost of the report i820 EUR.

Should you decide to proceed with the purchase, | have generated an online invoice for 320 EUR which can be

paid via credit/debit card or a PayPal account. You just need to fdtlievinkand fill the form. If you pay from a

company account, registered in the European Union, make sure to enter your company VAT number in order to omit
additional VAT charges.

| will send you the data as soonwe have it processed and you complete the payment process.

Best regards,
Alexander Tonev

Email: info@vesselfinder.com
Web: www.vesselfinder.com

VesselFinder Ltd.

On Thu, Feb 21, 2019 at 7:27 PM Richard Limebuniereburner@whoi.ede wrote:

Alexander,
I want to modify the search area to be slightly larger.
The periods still9/18/2016 @ 0000 UTC until 9/26/2016 0400 UTC
Forthearea] & odcb (G2 nnconQbsx
and new Long 069°W to 072 30°W.
Simple xls data and 1 hour frequency should be good.
The cost will be a little higher than your quote due to my slightly enlargatth area.
How can | best give you my credit card info to pay now? Telephone you?

| am requesting here a faster delivery if possible.
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Thanx again,

Richard Limeburner

On 2/21/2019 2:12 AM, Vessel Finder wrote:
Dear Richard,

Thank you very much for yottistorical AlS datequest.

REQUESTED DATA
Area: see the attached image for verification
Time rangefrom 18 Sep, 2016 to 26 Sep, 2016

AVAILABLE DATA

Number of positions1,607(see sample of the report in the attachment; here is t@scription of all data fields
Number of vesseld:85 MMSI numbers

Data resolution1-hour (available at Eminute or other resolution)

DELIVERED DATA

1A report in XLS/CSV format with all data fieldscribed here

T Access to the Voyage Analyser service, so you can expouessel movementsgiere is a Demof the Voyage
Analyser.

DATA PRICING

1-hour resolution:180 EUR
5-minute resolution:360 EUR

DELIVERMME 2 business days

PAYMENT METHQD&nk transfer; credit card or PayPal

You can read more general information about our historical AlS data ardfeves

If you needmore information, please let me know. | would be glad to assist you.

Best regards,
Alexander Tonev

Email; info@vesselfinder.com
Web: www.vesselfinder.com

VesselFinder Ltd
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Appendix 14. AIS hourly positions from September 185, 2016, shown in Local Tire.

All AIS one hour Position Data (511 pts) on September 18, 2016
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All AIS one hour Position Data (432 pts) on September 19, 2016
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All AIS one hour Position Data (1111 pts) on September 21, 2016
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All AIS one hour Position Data (385 pts) on September 25, 2016
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Appendix 15.Vessel Prudenc&lS hourly positions from Sepember 18, 2016

DATE TIME (UTC) MMSI LATITUDE LONGITUDE
CALLSIGN AISTYPE A

IMO NAME
DESTINATION ETA
9/18/2016 15:35 367573470
WDG8046 30 8
9/18/2016 18:32 367573470
WDG8046 30 8
9/18/2016 19:36 367573470
WDG8046 30 8
9/18/2016 21:11 367573470
WDG8046 30 8
9/18/2016 22:02 367573470
WDG8046 30 8
9/18/2016 23:00 367573470
WDG8046 30 8
9/19/2016 0:47 367573470
WDG8046 30 8
9/19/2016 1:02 367573470
WDG8046 30 8

39.95031
16 4

39.97916
16 4

39.97493
16 4

40.00254
16 4

40.03632
16 4

40.15613
16 4

40.37377
16 4

40.40392
16 4

-71.41803
3 0

-71.34742
3 0

-71.33818
3 0

-71.33893
3 0

-71.34499
3 0

-71.36112
3 0

-71.38711
3 0

-71.39M6
3 0
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COURSE
B C

264 6

199.6 5.5

195 5.9

1958 1.5

3521 7.7

352.1 6.8

357.8 7.6

3555 7.4

SPEED HEADING

D DRAUGHT

511 O PRUDENCE
511 O PRUDENCE
511 O PRUDENCE
511 O PRUDENCE
511 O PRUDENCE
511 O PRUDENCE
511 O PRUDENCE
511 O PRUDENCE



PS%UDENCE Position Data 1100-2400 local time on 18Sept2016
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Appendix 167 OOI Data access

The OOI CI (Computer letface) provides a common operating infrastructure, the OOl system software
(OOI Net), to connect and enable the coordinatioopefrations of the OOI marine components (Global,
Coastal, and Cabled Arrays) with the scientific and educational pursuits of oceanographic research
communities.OOI Net permits 24/7 connectivity to bring sustained ocean observing data to a user any time,
any placeAnyone with an internet connection can create a login on OOINet and access OOl daBee
https://oceanobservatories.org/data/

A username and password are free and required to download the data.

How to Obtain OOI Source Data used n this report

1. Go to the OOI homenttps://ooinet.oceanobservatories.organd login with your
username and password

e«
Fny l@ﬁ https://ooinet.oceanobservatories.org| v o @ ﬁl Q_ search 2no P =

i Ventusky %¥ Most Visited | & NYTimes @ Amazon | EJDisH N Netfix @ HBO & MWS Marine & NantBuoy [ Le Figaro

0oL 3

OCEAN OBSERVATORIES WITITVE

Research Arrays Select an array on the map or choose from the list.

Cabled v
Coastal Endurance v

Coastal Pioneer v

Global Argentine Basin v B
Global Irminger Sea v
Global Southern Ocean v

Global Station Papa v

2. Choose the Coastal Pioneer Research Arrg@™ from top)

55


https://ooinet.oceanobservatories.org/

08l 00! - Home b+ = a X

C @ @ & https;//ooinet.oceanobservatories.org e @ W | Q search X IN @ d] B[ =

[ Ventusky ¥ Most Visited | & NYTimes @ Amazon | EJDisH N Netfix @ HBO & MWS Marine & NantBuoy [ Le Figaro

QCOL COASTAL PIONEER

Terms and
# Home Science v Asset Management v Q Data Catalog Search l:l AHelp & Glossary ?FAQ
& Central Surface Mooring 134 40.13338 -70.77830 17' | il - :
(CPOTCNSM) * W Latiude: 29.113014 Longitude: 72.575684 i -
a | 47 Sound “
B | & Central Surface Piercing Profiler Mooring 134 40.13408 -70.77013 W Lot 93 e
(CPO1CNSP) - B 3,
i ) A0 O’Ucéer
EEN Inshore Profiler Mooring 92 40.36258 -70.87870 ' 4 55
(CPO3ISPM) 4 6/¢
H & Inshore Surface Mooring 95 40.35945 -70.88498
(CPO3ISSM) l'.
/
B & Inshore Surface Piercing Profiler Mooring 95 40.36437 -70.88813 [
(CPO3ISSP)
2 | & Mobile Assets 40.19698 -71.09015
(CPO5MOAS)
I Offshore Profiler Mooring 453 39.93658 -70.87933
(CP040SPM)
B | 455 39.93617 -70.88030
(CP040SSM)
B & Upstream Inshore Profiler Mooring 95 40.36490 -70.78035 T
(CPO2PMUI)
B | & Upstream Offshore Profiler Mooring 449 39.94120 -70.78037
(CPO2PMUO)
4\ g A
LR A e
e {/ Iso,
PR ‘L’) A
1ttps://ooinet.oceanobservatories.ora/platformnay?id=Q1AWNE9ITUOO=&array=PHNwYW4-+Q29hc3RhbCBQaWIUZWVYPCIzcGFuPg = = &lat=MzkuOTM2MTc=&Ing=LTcwLig4MDMw 2eA

Now <croll down on left sidéo the Offshore Surfac&looringand

3. Click the grid of 3x3 dots on leftsideto accesslata from the Offshore Surface Mooring
line.

Noteon the above web pagige depth in meters and position as decimal degrees latitudermimice. Note
the mooring locatioshown at right by a solid orange filled circle

All OOI data used in this report came from
Offshore Surface MooringDepth 455m 39.93617 Lat-70.88030 Lon
(CP040OSSM)
More specifically the data set from recosghost
Coastal PioneerOffshore Surface MooringSurface Buoy Bulk Meteorology Instrument Package

The next screen may offer a tour of the data, skip the tour and scroll down to the bottom.
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&« c o @ @ https;//oocinet.oceanobservatories.org/data_access/?search=CP040SSM o @ W Q search o dl m =

Ed Ventusk Most Visited | @ NYTimes @ Amazon DISH Netflix HBO & MWSMarine & Nant Buo Le Figaro
- & g

§ A~

OcEAN CESERMATORIES NTATNE - Terms and Conditions

# Home Science v Asset Management ~ Q Data Catalog Search I:l AHelp &Glossary ?FAQ Login &

|l | M 12 Hours I 24 Hours M Older than 24 hours Data are sorted by end date, most recent first
Depth Range Filter »
“ m Global search in grid for: (CPO40SSM Fel
- Actions Array Platform Name Node Instrument Start Time End Time - D“‘:)':;:'r““"‘ Latituc
@ (& Coastal Pioneer Offshore Surface Mooring Surface Buoy Platform Controller | 2014-12-12T21:47:00.000Z N ITERIRIRIT: 0 39.94(
Reset Depth Filter =
@ @ \ y | Coastal Pioneer Offshore Surface Mooring Near Surface Instrument F Data Concentrator Logger 2014-12-12T21:47:00.000Z 7 39.937
» ‘ = | Coastal Pioneer Offshore Surface Mooring Near Surface Instrument F Single Point Velocity Mete 2014-12-12T21:47:00.000Z FIIEREIREFRRNY: 7 3993
A Expand Filters —
@ @ \ y | Coastal Pioneer Offshore Surface Mooring Near Surface Instrument F Seawater pH 2014-12-12T21:47:00.000Z 7 39.93€
ARRAYS A ‘ = | Coastal Pioneer Offshore Surface Mooring Near Surface Instrument F Spectral Irradiance 2014-12-12T21:47:00.000Z HIENEINIFRERIAEY. 7 39.937
@ \ « | Coastal Pioneer Offshore surface Mooring Near Surface Instrument F Data Concentrator Logger 2014-12-12T21:47:00.000Z 7 39.93€
£y Coastal Pioneer Offshore Surface Mooring Near Surface Instrument F Spectrophotom eter 2014-12-12T21:47:00.000Z  EIENEINI PRI LIV 7 39.93
PLATFORMS A &) o pectrop

he @ \ « | Coastal Pioneer Offshore surface Mooring Near Surface Instrument F 3-Wavelength Fluorometer 2014-12-12T21:47:00.000Z 7 39.93
‘ £y | Coastal Pioneer Offshore Surface Mooring Near Surface Instrument F CTD 2014-12-12T21:47:00.000Z  EIER NS PRER IRV 7 39.93¢
\ « | Coastal Pioneer Offshore surface Mooring Near Surface Instrument F Dissolved Oxygen 2014-12-12T21:47:00.000Z 7 39.937
‘ = | Coastal Pioneer Offshore Surface Mooring Surface Buoy Data Concentrator Logger 2014-12-12T21:47:00.000Z HERFRIREFRURT LIV 0 39.93
\ = | Coastal Pioneer offshore surface Mooring surface Buoy 3-Axis Motion Pack 2014-12-12T21:47:00.000Z o 39.94(

‘ £y | Coastal Pioneer Offshore Surface Mooring Surface Buoy Hydrogen Sensor 2014-12-12T21:47:00.000Z  EIIER IR ERIEPITEY 0 39.94( @

\ = | Coastal Pioneer offshore surface Mooring surface Buoy Bulk Meteorology Instrum| 2014-12-12721:47:00.000Z -3 39.94C @
£y Coastal Pioneer Offshore Surface Moorin Surface Buo) Data Concentrator Logger 2014-12-12T21:47:00.000Z EIER IR ERINTRERY 0 39.93¢

g Y agf
< >
£ @ Column Changer Page 1 of 3 o om 15|V View 1-15 of 31
v

Scroll down to bottom.

4. Choose the 2 from bottom, Coastal Pioneer, Offshore surface mooringNode =
Surface Mooring, Platform controller = Bulk Meteorology Instrument by clicking the + on
the left of this line.
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¥l Data Access & Visualization X [EE

<« c @

E% Ventusky ¥ Most Visited | & NYTimes @ Amazon | I DIsH N Netfix @ HBO & MWS Marine & NantBuoy [3 Le Figaro

DATA ACCESS & VISUALIZATION
Q Data Catalog Search |:| AHelp &Glossary ?FAQ

- (1 X

@ @ hitps;//ooinet.oceanobservatories.org/data_access/?search=CP040SSM Zon @ Glm =

& W | Q search

A Home Science ~ Asset Management ~

4 Data Navigation

Login &

Plotting Annotations
Coastal Pioneer - Offshore Surface Mooring - Surface Buoy - Bulk Meteorology Instrument Package (CP040SSM-SBD11-06-METBKAQ00)
Stream
Actions Stream Type Stream Content Delivery Method  Start End
metbk_a_dcl_instrument Science Data Products telemetered 2014-12-12T21:47:00.000Z 2019-02-01T18:03:57.291Z
metbk_hourly Science Flux Data Products Calculated From telemetered 2014-12-12T21:47:00.000Z 2018-02-01T718:03:57.291Z
Hourly Averages
\ metbk_a_dc!_instrument_recovered = Science Data Products recovered-host 2015-04-08T00:13:26.835Z 2018-03-29T13:01:01.331Z
" metbk_hourly Science Flux Data Products Calculated From recovered-host 2015-04-08T00:13:26.835Z

2018-03-29713:01:01.331Z
Hourly Averages

Data Availability Plot (CP040SSM-SBD11-06-METBKAO000)
from 12/12/2014 9:47:00 PM to 2/4/2019 12:30:00 PM

2015 April July  October 2016 April July  October 2017 April July  October 2018 April July  October 2019

Deployments

recovered_host - Data Products
recovered_host - Flux Data Products Calculated
telemetered - Data Products

telemetered - Flux Data Products Calculated From

v

PR D)

Z11PM

5. Choos the 3" Stream from the top by clicking the + on leftunder Actions, Stream=

metbk_a dcl_instrument_recoveredStream type= sciencestream content Data Products,
delivery method= recoveredhost

w Rate fccess eisuglieation X

& C @ @ & https://ooinet.oceanobservatories.org/data_access/?search=CP040SSM e & W| Q search x N @ él ®|(=

Bl Ventusky %* Most Visited | & NYTimes @ Amazon | EJDisH N Netfix @ HBO & MWS Marine & NantBuoy |3 Le Figaro

DATA ACCESS & VIS!:JALIZATION

# Home Science v

Asset Management v

Status v

QuDataCatalogSearch| | AHelp BGlossary 2FAQ

& rlimehurl[ Terms and Conditions

Data Navigation

Show Additional Parameters

Coastal Pioneer Offshore Surface Mooring - Surface Buoy - Bulk

Meteorology Instrument Package

Plotting

metbk_a_dcl_instrument_recovered X Y

" Mean Wind Velocity - Eastward Relative to True North (m s-1)

-] eo

‘ Mean Wind Velocity - Northward Relative to True North (m s-1)

(OJNO)

( & Click To Add Another Parameter Input |

( clear Plot

@Pass @Fail @ Suspect @ Not Evaluated @ Not A;

( Pot | [ Download Data |

ANNOTATION INFO

lable @ Not Operational

Annotations

All times in UTC

& 2016-09-17 04:47:55.000 - 2016-09-26

10:46:44.000 ~

Plot Type: ‘ XX, - ‘
Plot Style: “Lme -
Orientation: ‘ Horizontal - ‘
Options: [ Notring selected -
Qaqc: e o]

Annotations:

Data points available: 573

6. Choose Plotting near the top of the page
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Now is the time to choose a custom start and stopgon®u do not download a huge data set

7. Openthe time boxin the upper right below the words fiAll times are in UTCO0 by
clicking the solid triangle at the end of the start and stop times

8. Choose a custom rangef time to limit the size of the dataset
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