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S Background: Hydrographic SurveyaDesign;

! Tio collect measurements within the study area
QUG each MeorINgl Cruise:
~ — Deployment

- — Service

— Retrieval

,;i*. Use a combination of CTD casts and XBT
' profiles considering:

— Data density
— Efficiency

— Coverage of study area

EVANS-HAMILTON, INC.



RPIOpeSEd Hydrograpnic Survey Design

*Grialol CTD/XBT stations i i i
— DeepCTD, ~2000m e
— Shallow CTD ~1000m | | |
- — Deep XBT (T5 ~1830m)
~ — Shallow XBT (T7~760m)
= ®IGId Spacing

— 10 nmi E-W direction

— 5 nmi N-S direction

* Grid pattern
— Alternating lines of CTD and XBT
— Each E-W transect line same type (e.g.,
all shallow CTD, all deep XBT, etc)
* Deep CTD cast at each mooring and
PIES

] [
eiss | @ pacp.exss OMCD2
1

EVANS-HAMILTON, INC.
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iHyaregraphic Cruise 1 Deployment
17231 Januany: 2005

Started at M4 with CT D cast
iellewing mooring deployment
(@8 January: 2005)

IHy/dro stations worked around
moeoring deployments (timed
ene/day during daylight hours)

Deep CTD casts collected at
each PIES location

Far west N-S transect not
measured due to lack of time

m,
wgotom t%' BYANSHAMILTON, ING Famsa™

FIGURE NO. 1

EVANS-HAMILTON, INC.
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IHVaregraphic Cruise 2: Service
186—25 August 2005

Start at CD-5

IH\V/drercruise 2 worked around
PIES dewnloeads and service of
Meorngs (retrieval one day and
iedeployment the following day)

EEIght-day cruise allowed time to
collect far west N-S transect
(appeared on edge of eddy)

Additional XBT dropped every
10km steaming to shore until
crossed eddy

l‘%‘ EYANSHAMILTON, ING: mamse™

JOB NO. 5375 FIGURE NO. 2

Closely watching weather!
EVANS-HAMILTON, INC.



Hurricanes

<. RPotential Impact te) Study Area
~ Following Hydrographic Cruise 2

~ — Katrina 26-29 August 2005 (Category 5)
~ —Rita 20-23 September 2005 (Category 5)
— Wilma 21-23 October 2005  (Category 3)

(south of study area)

EVANS-HAMILTON, INC.



HUrricane Katrina

Partial Hurricane Katrina Track Through Gulf of Mexico and Surrounding Study Area - 2005

Atlantic Ocean

8/26/05-23:00 "

8/28/05-11:00- ""'\-.
Gulf of Mexico : 8/26/05-01:00-%
: 8/26/05-11:30
- [ M1 Evans Hamillon . /4 BI27105-23:00
Mooring Locations
S Category S5
s Category 4 ¥
s Category 3 8/297/05-14:007
Category 2 1
‘Category 1
- Tropical Storm
Trepical Depression

< é
\8/26/05-23:00

Extent of Hurricane Force Winds
Extent of Tropical Storm Force Winds

D i e DWG CAS 1970200

i / ; I EVANS-HAMILTON, INC.

Scale In Nautical Mies AFPLIER SEELRSNRAPRT ANE WARIRE RBTANNCNTATINN P 06 SS0-0
Projection: UTM Zone 16, Meters. JOB NO. 5375 TSK4  FIGURE NO. 1
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Hurricane Rita

Partial Hurricane Rita Track Through Guif of Mexico and Surrounding Study Area - 2005

%,
-3
4
5 Atlantic Ocean

70 140

Scale in Nautical Miles
Projaction: UTM Zone 16, Maters.
\|

_—~9123]05-11:00

- 9I22/05:23:00

Gu!?'oﬁb_!exfco : | /8i22105
~0/21/05-23:00:
E M1 Evans Hamilion :
Mooring Locations
@ Category 5
asmmmms Category 4
epmmmms  Category 3
Category 2
Category 1
Tropical Storm
Tropical Depression

Extent of Hurricane Force Winds
Extent of Tropical Storm Force Winds

S8 Ed-buriruin_sia DWG CAS 102072008

EVANS-HAMILTON, INC. i@ "s

AFFLIER SETARSNRAPET AMS ARIKE TRMTANNEATATORE P (0] So6SeT

JOB NO. 5375 TSK4  FIGURE NO. 1
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Hurricane Wilma

Partial Hurricane Wilma Track Through Gulf of Mexico and Surrounding Study Area - 2005

Gulf of Mexico

&I M1 Evans Hamillon
Mooring Locations
S Category S
e Calegory 4
e Category 3

Category 2 T —10/23/05-234
Category 1 :

- Tropical Storm

- Tropical Depression

Extent of Hurricane Force Winds
Extent of Tropical Storm Force Winds

70... - 140 ; ? A ; - B C 4808 Lo Bay . HE
i) F~10i2b0sNy 00 EVANS-HAMILTON, INC, #mis

Scale in Nautical Mlee AFFLIER SETARSNRAPET AMS ARIKE TRMTANNEATATORE P (0] So6SeT
Projection: UTM Zone 16, Meters. ; Baad JOB NO. 5375 TSK 4 FIGURE NO. 1

S8, Ekd-buaririn_wima OWG CAS 107202000
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- Post Hurricane Study

P",ldditional funds earmarked for post- hurricane
yarographic study

~ — Vessels unavailable following Hurricanes Katrina
- and Rita

* \/essel requirements: capable of CTD casts

— How best to use funds to benefit the program

EVANS-HAMILTON, INC.



IHyareaiaphic Cruise 3: Retrieval
2025 January 2006

IH"— - S e -

~ ® [Fine-scale (intensive) survey for final cruise

_ geref'tne’lCoep Current
- — Edge of the eddy

— Erontal features

® Satellite imagery showed general features at start of
- cruise

— Edge of the Loop Current

— Double cold core eddies at south half of study area

— Water squeezed by bathymetry at north side of study area
possibly producing jets

— No time for delay in order to catch these features

EVANS-HAMILTON, INC.



IHyaregraphic Cruise 3: Planning
2025 January 2006

MMS Study and Surrounding Gulf of Mexico Area_Proposed Cruise Track Over
Real Time Altimetry Data (January 18th, 2006)

0 P40
Scale in Nautical Miles

oy
&

L{s

& Mooring Location
« PIES Location

XBT -TF .5 . L i Source: Map prepaned from altimedry data image provided by
* XBT-T5 7y N p University of Colorado at Boulder,

CTD DEEP (near bottom) : J

CTD SHALLOW (>1200m)

" 4

12708

SITSO6.DWE CAS

EVANS-HAMILT INC.

APFLIEE WERARORRAPET 4N RARIE LT

JOB NO. 537503 FIGURE NO. 1

EVANS-HAMILTON, INC.



Hydrographic Cruise 3: Planning
2028 January 2006

Run to south across Loop
i rrent (1 to 2)

e

F--

—
—

— Deep CTD/XBT at each
- mooring and PIES and at the
outer corners of the pinwheel to
maximize the area available for
deep contours

— Retrieve moorings and PIES as
progress

EVANS-HAMILTON, INC.



IHydregiaphic Cruises: Planning
2028/ January 2006

e Deep CTD/XBT at each
" ~ mooring and PIES and at the
outer edges of the pinwheel to
maximize the area available for
deep contours

— Retrieve moorings and PIES as
progress

EVANS-HAMILTON, INC.



Hydrographic Cruise3: Planning
20—26 January: 2006 s e

I el

2 r)JS,EE\AZ eI shape

"{uq anter'to find cold cor

(3- --t ([0) 1)

= .U'h to south across Loop
Current (1 to 2)

'_'

_ Continue clockwise progression S '
=i to sample new water ' -

I'||

e o —
[ =
- e

—

e Deep CTD/XBT at each

” mooring and PIES and at the
outer edges of the pinwheel to
maximize the area available for
deep contours

— Retrieve moorings and PIES as a.s ﬁ
progress

EVANS-HAMILTON, INC.



IHyaiegiaphic Cruise 3: Planning
2025 January: 2006

Run to south across Loop
i rrent (1 to 2)

e

F--

—
—

— Deep CTD/XBT at each
- mooring and PIES and at the
outer edges of the pinwheel to
maximize the area available for
deep contours

— Retrieve moorings and PIES as
progress
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IHydregiaphic Cruises: Planning
2028/ January 2006

I el

2 r)JS,EE\AZ eI shape

"{uq anter'to find cold cor

= .U'h to south across Loop
Current (1 to 2)

'_'

_ Continue clockwise progression S '
=i to sample new water ' -

I'||

= = —
[ =
- e

—

e Deep CTD/XBT at each

” mooring and PIES and at the
outer edges of the pinwheel to
maximize the area available for
deep contours

— Retrieve moorings and PIES as a.s ﬁ
progress
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IHydregiaphic Cruises: Planning
2028/ January 2006

Run to south across Loop
i rrent (1 to 2)

."H’

— Deep CTD/XBT at each
- mooring and PIES and at the
outer edges of the pinwheel to
maximize the area available for
deep contours

— Retrieve moorings and PIES as
progress
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IHydregiaphic Cruises: Planning
2028/ January 2006

Run to south across Loop
i rrent (1 to 2)

."H’

— Deep CTD/XBT at each
- mooring and PIES and at the
outer edges of the pinwheel to
maximize the area available for
deep contours

— Retrieve moorings and PIES as
progress
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IHydregiaphic Cruises: Planning
2028/ January 2006

e Deep CTD/XBT at each
" ~ mooring and PIES and at the
outer edges of the pinwheel to
maximize the area available for
deep contours

— Retrieve moorings and PIES as
progress
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IHyaiegiaphic Cruise 3: Planning
2025 January: 2006

s Deep CTD/XBT at each
- mooring and PIES and at the
outer edges of the pinwheel to
maximize the area available for
deep contours

— Retrieve moorings and PIES as
progress

EVANS-HAMILTON, INC.



[HVarearaphic Cruise 3: Actual
2025 January 2006

s Modified the cruise track S

— ["oop current feature slid north | '_ o
So Initial legs were shortened

— (G00d weather windows were
used to retrieve moorings and
PIES

*= Viodified station plan

— Some stations sampled with
multiple probes (CTD and
XBT)

— Some stations sampled

TR &

; XBT - DEEP BLUE
- = scros @ CTD DEEP (near botiom)
multiple times e,
]
3 L] i ring Locations (f

EVANS-HAMILTON, INC.



-
';I_

it by e

[HVarearaphic Cruise 3: Actual
2025 January 2006

s Viedrfied the cruise track e

— ["oop current feature slid north
so Initial legs were shortened

_~— Study Area

— Good weather windows were
used to retrieve moorings and
PIES

*" Viodified station plan

— Some stations sampled with
multiple probes (CTD and
XBT)

— Some stations sampled
multiple times

EVANS-HAMILTON, INC.



[HVarearaphic Cruise 3: Actual
2025 January 2006

* Viediified the cruise track

MMS-EGoM Hydrographic Cruise 3 - January 2006

—|"eop current feature sl nerth T
SO Initial legs were shortened

— Good weather windows were

used to retrieve moorings and
PIES

*" Modified station plan

— Some stations sampled with

multiple probes (CTD and
XBT)

— Some stations sampled
multiple times

EVANS-HAMILTON, INC.



[HVarearaphic Cruise 3: Actual
2025 January 2006

° |\/|Od ified the CI’UiSG track a;;"zaﬁa";fsz:zz:'.i%":.::s;!:ﬁ::n,m

— Study Area

— [_oop current feature slid north
SO Initiall legs were shortened

-
';I_

— (G00d weather windows were
— usedto retrieve moorings and
PIES

it by e

* Modified station plan

— Some stations sampled with

multiple probes (CTD and
XBT)

— Some stations sampled
multiple times

EVANS-HAMILTON, INC.



[HVarearaphic Cruise 3: Actual
2025 January 2006

° |\/|Od ified the CI’UiSG track a;;"zaﬁa";fsz:zz:'.i%":.::s;!:ﬁ::n,m

— Study Area

— [_oop current feature slid north
SO Initiall legs were shortened

-
';I_

— (G00d weather windows were
— usedto retrieve moorings and
PIES

it by e

* Modified station plan

— Some stations sampled with

multiple probes (CTD and
XBT)

— Some stations sampled
multiple times

EVANS-HAMILTON, INC.



PIES Station 2

CTD and XBT Comparison - MMS HydroCruise 3: January 2006

PIES Station 5

Station 6

Station 12

Preliminanry Results

Station 16
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EPreliminany:Results

ANIPXBT and CT D Profiles IHydrographic Cruise 3
DEpiConteu: Gl l5DEgree I setheHm (in)

HC3 Depth of the 15 Degree Isotherm (m)

@
]
=
®
-

-88.8 -88.6 -88.4 -88.2 -88 -87.8 -87.6 -87.4 -87.2 -87
Longitude
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Preliminany:Results

ANPXBT and CT D Proefifles IHydrographic Cruise 3
DEpiConeU Gl lSDEGREc I setaeHm(in)

HC3 Depth of the 15 Degree Isotherm (m)
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EPreliminany:Results

ANIPXBT and CT D Profiles IHydrographic Cruise 3
DEpiConteU: Gl 20MBDEgREE I setaeHm (in)

HC3 Depth of the 20 Degree Isotherm (m)

J——

Latitude

-88.8 -88.6 -88.4 -88.2 -88 -87.8 -87.6 -87.4 -87.2 -87
Longitude
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EPreliminany:Results

{."' .:-:_' ol

XBrand CTD Conteur iHydroegraphic Cruise 3
InRltizli2Rsectilnie Siudy. Alea

50 60 70 80 90
istance along track (km)
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EPreliminany:Results

XBrand CTD Conteur iHydroegraphic Cruise 3
EiRalii2nsect Ut e Sty Area

Depth (m)

40 50 60 70 80 90
Distance along track (km)
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EPreliminany:Results

ANIPXBT and CT D Profiles IHydrographic Cruise 3
DEpiConteu: Gl l5DEgree I setheHm (in)

HC3 Depth of the 15 Degree Isotherm (m)
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EPreliminany:Results

XBrand CTD Conteur iHydroegraphic Cruise 3
UERSECHS

30 40 50
Distance along track (km)

EVANS-HAMILTON, INC.



EPreliminany:Results

XBrand CTD Conteur iHydroegraphic Cruise 3
diansect4

Depth (m)

30 40 50
Distance along track (km)
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Preliminar/sResults

All XBT and CTD Profiles

HC 1 Jan 05
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Ereliminany:Results

All XBT and €D Profiles
IHydregraphic Cruise d

HC1 Depth of the 15 Degree Isotherm (m) HC1 Depth of the 20 Degree Isotherm (m)

CMooring 1

-87.8 -876 -87.4 . X X o -88.6 -88.4 -88.2 -87.8 -876 -87.4  -872 -87 -86.8
Longitude Longitude
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PreliminanysResults

All XBT and CTD Profiles
SV EIGGIRERRIGETUISE 2

HC2 Depth of the 15 Degree Isotherm (m) HC2 Depth of the 20 Degree Isotherm (m)

. ; s O .
-87.8 -876 -87.4 -87.2 -87 -86. X ’ -88. -88. -88.2 -88 -87.8 -876 -87.4  -872
Longitude Longitude
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