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* Role and Functions

 Subsurface Monitoring

* Results and Status

* Lessons Learned




Primary Objectives

In support of the Unified Command response:

|Wellhead and Riser Pipe

1. Characterize and determine the distribution of any | : =

. . . ® Velhead
subsurface oil beyond the immediate area of the e
release; Ens

* Presence/Absence (Where/Extent) . i

- 542916 Day174_5217

2. ldentify changes in oil characteristics and transport
associated with response measures at the release
point;

 Characteristics (What/Source)

3. Support verification of oil fate and transport models

and
* Fate/Transport (When/Forecast)

4. Provide context for longer-term integrated ecosystem

assessment of oil spill impacts.
* Impacts/Assessment

ﬁ@ Region 6 RRT Winter Meeting, 1-2 DEC 2010 3



&
gt o ©

& s
SRV staged Anngted b ade
el BOF s wirbosa.
aesmrle:
[T
1st ROV 2
fempt 1o close.
BOP
[ = ]
| e, Bisectiie 2
|y et |

Dissolved Oxygen (ml) at Bottom Cast Dapth
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Changing Requirements

fIECO-AFL® Flugrescence. Wetlah ECO-AFLFL [mg/m”]

« NOAA WP-3D aircraft deployed

8 10 LES. L LN B — u!;"‘fs'v_u”' "‘;“ ;.T"" A | || airborne expendable current and
I conductivity with depth probes
(AXCP and AXCTD, respectively) to
provide deep-water (~1000m)
"] profiles of currents and salinity in the
400 - ) . - e -y vicinity of the spill and in the Loop
i 51 " - . Current and its Eddys
CTDD FLU
£ 800 s TPH
£ CTD DO
o
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Do2
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sheoxOMa/L: Ouxygen. SBE 43 [mg!l]

Source: Layer Mayer, Tom

Mean Fluorescence 1100-1300 m .;‘ Weber (UNH) and Glenn Rice
All processed thru 21 June— 2 day ’ (NOAA Corbe)
persistence

2010 5




ERG00EE

Changing Requirements

- = n 5 T ]
s -

o \

e

i Ll 0=

: 0=

1 O

o " e

\ m---

: |-

as- 0 Trea :?_7? M-
45 ET) D ™ '

RV WeatherBird I
Montaring &ctivity
s in Tramst
R—

= ERMABeached OF (DS00COT 2010MAYIE

ERMA il Extent Forecast

0600COT 2010MAY2S
—— FORECAST UNCERTANTY

SEFERATOR

I FomecasT meavy
I ForecAsT MEDIUM

[ oFFSHORE FORECAST LGHT

PC1003
Observed Seeps

18 kHz EK60 ~

3 “'th

/J

e

(g.iulper" AUV /De/p; oyed Adaptively -~
EsB“e‘CiaIM’fdeep water (1,500 m max)

of are
conpumed
by copepods
and excreted?




-~
ay
+
HENRY BIGELOW
-
"Lr
R/VBROOKS .
MCCALL 2
R/VOCEAN ﬁ
VERMAS
ACADEMIC AMERICAN P NOAA SHIP
VESSELS

SHIP DEPLOYED AUVs

Autonomous Underwates Vehicles
eployed from the ships

DIVER .;_____—-7-"*-"" HSCES_ s ! !
|

“CORE SAMPLER

Integrated Subsurface Monitoring
Region 6 RRT Winter Meeting, 1-2 DEC 2010




/) Subsurface Monitoring Unit Composition
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Key Positions: e NOAA
* Lead Scientist * EPA
e Chief (NOAA Corps) * USCG
* Operations/Staffing * BOEMRE
« Logistics (NOAA/USCG) * USGS
» Data Coordinator * NSF
« GIS/SME * FL, MS, AL, LA
e  NRDA/ASA
) Academ e Lla 'son Personnel Associated with SMU -states represented

» Data Embeds/IHs g

Related Teams:
* JAG
e OSAT
* Federal Data Centers
* ERMA/GeoPlatform

* Modeling

1%
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Sustained Monitoring Assets

Sub-surface assets: * Fluorescence
 Surface vessels * Temperature
* Ocean gliders e Conductivity/Salinity

 Dissolved Oxygen
e LISST Particle Sizing
 TPH, TPAH, VOA

* Air-dropped profilers
* ADCPs
e Acoustics

Surface assets:

e High frequency radar
* Drifting buoys

* Remote sensing

e Moored buoys

* Wave gliders
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Generalized Subsurface Monitoring Data Flow

DWH Subsu rface Monitoring Unit: Portion of Data Flow (not entire process)

Vessel P —_ i
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Analytical Results in

1
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Oceanographic Data Sample Information : EDD*
{Daily or post-cruise) Daily Deliverable : .
_________ e e e e e e e e e e e TN SO ...
Key
e EPA ERT Data
Quality Data Management
- : Verification/QC £ .
[ifoiriation epadwh@gmail.com
Data / -
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Chemistry
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Information

—_— flow
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Rk i Science
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EDD:Electronic Data Deliverable {spreadshest format) 1 1
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ERMA ‘ Environmental Response Management Application
Gulf of Mexico
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»  Location of Analyzed (Quantitative) Samples
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/) Summary of Effort for SMU

e Over 25 open water vessels

e Over 125 dedicated cruises

e Over 850 days at sea

e Over 31,000 physical samples

Adaptive Sampling

e Over 40,000+ ocean obs. sites (Guided by Sentry cbservations)

1 S
Sentry Sampling (daily
stations) = p ¢

e Data types collected:
e Chemistry
e Sediments
* Acoustics
* Imagery
e Conditions

ﬁ;ﬁi Region 6 RRT Winter Meeting, 1-2 DEC 2010 13
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g'@’x Synthesized Information to Define Sampling

»«’km of “dﬁp
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* Source control/SIMOPS Tom— [ [ 7 /

2,

ELLE = #

* Model output -—

I\W\v‘,f'/ .’l#lu’

e Empirical data/statistics

* Understanding dynamics e

* Physical/chemical N —

|
Figure 8. Modeled total hydrocarbon concentrations in oil droplets, assuming all droplets are 20um in
diameter (which also tracks movements of dissolved components), for a release from 3 June to 15 luly,
2010 — snapshot taken Jul 31, 2010 at 1300 CDT — cross-section from W to E in the center of the plume.
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Sub-Surface Operational Products

Date: 06242010 Subsurface Monitoring Stations

Date: 21-August-2010

Subsurface ing: Mission e
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Offshore —
Blue Water
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All Sampling by Month April 28th to October 28, 2010
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a@‘ Benthic and Wave Gliders
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e Autonomous

* High Endurance

e Customized Payloads Spray Glider - Scripps SeaGlider- IRobot’
* Typical Measurements: Froint Ml Zepieni )
eeston  Seadlon "”i“’""'
* temperature L pae
e salinity
* currents
e chlorophyll

* fluorescence

e acoustic backscatter
e dissolved oxygen
* XYZ, time

Wave Glider - Liquid Robotics’
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months of DWH spill response.
9 Federal/Non-Federal gliders provided critical
ocean state data

LT Altirg lrmag Tetral

http://www.nodc.noaa.gov/General/DeepwaterHorizon/support.html

http://rucool.marine.rutgers.edu/deepwater/

NATIONAL OCEANOGRAPHIC
DATA CENTER (NODC)

Back to Glider and Float Data | NODC Home

Glider Data

Long load times are possible.

If all gliders da not appear please refresh the page.

An underwater glider is a type of autonamous underwater vehicle (ALY)
that uses small changes in its budyancy in conjunction with wings to
conwert wertical motion to horizontal, and thereby propel itself fonward
with wery |ow power cansumption. This is a Google Maps presentation of
oceanographic data stored in the Global Temperature and Salinity
Profile Programme {GTSPP) database in the wicinity of the BF
Deepwater ail spill.

Click any data point to get detailed information about that point.

W Glider48900 & W Glider 45901 8 ¥ Glider 48902 8@
M Glider 48903 70 M Glider 48904 7 M Glider 48905 7
M Glider 48906 8 M Glider 48008 @ ™ Glider 48308 &
W Glider 45910 8

CallSign: 43301
GTSPP DBID: 3434472

LAT: 87.788%'N LON: 84.425"W 2010,/05/81 12:50 UTC

34 37

TEMPERATURE gc)
20 5

SALINITY (FF
35 ¢ ?‘B

15 30

_20 — -

—40 -

DEPTH (METERS)

_60 — -

80 -

NOAS NESDIS AN OB
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MBARI Gulper:

e Hybrid AUV-Glider

* Deployed for DWH

e Capable of Sample Capture

e Carries Sensor Payload

MBARI Gulper being deployed from NOAA Ship Gordon
Gunter in support of Deepwater Horizon response

Region 6 RRT Winter Meeting, 1-2 DEC 2010
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Initial Sub-Surface Observations

* Fluorometry and CTD observations are excellent complementary tools

* Dissolved oxygen depression (but not hypoxia) observed

 Very few measured exceedences of human/ecological thresholds

e Subsurface model projections were validated by in situ observations

* Strong evidence of dispersed oil between 1000m-1400m (at depth)

e Particle-sizing is an important technique for determining dispersion path
e Ongoing evaluation of acoustic technology (dispersed oil and seeps)
 Both direct and indirect sampling/monitoring techniques were useful

* Degradation in deepwater environments remains an area for future study

17
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Map Date: 27-August-2010 Dissolved Oxygen Results 1000 - 1500 Meter Depths Mission Guidance <

Data Cumulative from 03 Aug to 26 Aug, 2010 Deepwater Horizon Response, Gulf of Mexico
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Sampling Results and Status

Minimum Dissolved Oxyggl from 1000 to 1300 meters
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Temporal Distribution of PAH Exceedences
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* Primary sampling complete

* Ongoing communications
(JAG, OSAT, R4 Mobile reports)

e Comprehensive evaluation
e Actionable sub-surface oil
e Human health thresholds
 Ecological thresholds

* Transition to NRDA teams

* Data Management:
e Validation efforts
* Transitioning off-site
e Exposure and archive

==RRT 6.

-

Current Status of SMU Effort

Data Collected

Oil/Dispersant

Detected? |

Yes No

Actionable? No further

action required

Yes No

Are actions feasible and
consistent with Net No
Environmental Benefits?

NRDA/
Restoration

Yes

Actions proceed

Region 6 RRT Winter Meeting, 1-2 DEC 2010
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a"“@‘* Lessons Learned

i

'ﬁ"tmof

* Interagency collaboration
was critical to success

* Redundant personnel
rotations are optimal

* Modern communications
had pros/cons (e.g., wiki)

e Data management is a
crucial operational component

DRAFT
08-19-2010

e Communicating results was
challenging

e Research vs. Response
e Closer tie to modeling teams

e R&D opportunities abound

==RRTE
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Research and Development Opportunities

% &
%""tmof &\F’

e Rapid deployment and calibration

e Data integration and visualization
 Sustained ocean observing systems
e Additional acoustic mapping (seeps)

* NRT analysis is needed
e Dedicated labs
* In situ GC/MS

* AUVs and Gliders
e Depth limitations |
* Need for centralized fleet (NAVO)
e Air/water interface with wave gliders

% Region 6 RRT Winter Meeting, 1-2 DEC 2010 29
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Archived Deepwater Climatology Products Ocean Currents Data [ — Em
Horizon Data RestoreTheGulf.gov

HOME RESPONSE ASSISTANCE HEALTH & SAFETY FISH & WILDLIFE ENVIRONMENT NEWS

Matural Resource Damage

Assessment
Satellite Data Ocean Profile Data Coastal Ecosystem Maps
. Ajrcrant, Flosts, Giders, Sheps and more
X TS )"‘:W" \{
WS
Ocean Observation Data Restoration Efforts
http://www.nodc.noaa.gov/General/DeepwaterHorizon/support.html http://www.restorethegulf.gov

Subsurface Monitor Newsletter

Click an issue below to download a PDF of
our newsletters:

+ October 20th, 2010
fssue 3

« October 21st, 2010
fssue 4

+ October 15th, 2010
fssue 3

+ October 7th, 2010
Issue 2

« September 30th, 2010
Issue 1

Analytical Chemistry Data and Related DWH Data Subsurface Monitoring Program Updates
http://www.geoplatform.gov http://www.restorethegulf.gov/release/2010/10/02/subsu
rface-oil-monitoring-overview

—
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http://www.geoplatform.gov/
http://www.nodc.noaa.gov/General/DeepwaterHorizon/support.html
http://www.restorethegulf.gov/
http://www.restorethegulf.gov/release/2010/10/02/subsurface-oil-monitoring-overview
http://www.restorethegulf.gov/release/2010/10/02/subsurface-oil-monitoring-overview
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