


The Satellite Analysis Branch (SAB)

Part of the U.S. National Oceanic and Atmospheric Administration (NOAA)
Satellite and Information Service

Based on the outskirts of Washington D.C. in College Park, MD
Staffed 24 hours a day, 7 days a week

Mission: Operate new proof of concept satellite analysis techniques needed
to support disaster mitigation and warning services for U.S. federal agencies
and the international community.

5 operational desks: Tropical cyclones, volcanic ash, heavy precipitation,
wildfires, and oil spills




In 2009 a formal request was made by
NOAA’s Office of Response and
Restoration for satellite support of oil
spill emergencies and for assistance in
monitoring intentional and accidental
crude oil discharges in U.S. waters

Oil Spill desk became fully operational
in 2011.

Customers/users include the U.S.
Coast Guard, NOAA/ National Ocean
Service, the Bureau of Safety and
Environmental Enforcement, the
Environmental Protection Agency,
and State Agencies (e.g. Florida Fish
and Wildlife, Texas General Land
Office)

As of 1 March 2018, Marine Pollution
Surveillance Reports (MPSRs) are
published to the web and publicly
available.

NOAA’s Oil Spill Monitoring Program

Gulf of Mexico imaged by MODIS in 2010 during
the Deepwater Horizon incident



2015-May-10 10:21:02 UTC

Altitude : 4857.1 km

Height : 0 meters.
Intersection Mode ON
Selection criteria: Max Area
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Exclusive Economic Zone
(EEZ) and their approaches,
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Manmade crude oil slicks occur for two reasons:

1. Accidental discharges. Examples — Exxon Valdez, Deepwater Horizon, platform equipment failure,
pinhole leaks in pipelines, damage to platforms/rigs from natural disasters, sunken vessels.

2. Intentional discharges. Examples — Pumping bilge waste at sea instead of paying to properly dispose of

the waste in port.

Synthetic Aperture Radar
 Radarsat-2

e Sentinel-1A
e Sentinel-1B
Optical

e Landsat-7

e Landsat-8

e NPP-VIIRS

e Sentinel-2A

e MODIS Terra
e MODIS Aqua

Software Used to Analyze Satellite
Imagery and Create Reports

ENVI

Geospatial image analysis program that features
spectral interrogation, enhancements and
stretches, and target detection, among other
tools.

ARC GIS

Geospatial map interface that also allows for
imagery analysis as well as the creation of
shapefiles that depict the boundaries of the oil



ldentifying Oil in Synthetic Aperture Radar

Visual Characteristics of Bilge Dumping

Image Date: 20170706
Image Time: 0350 _53Z
Sentinel -1B :

Vessel Coordinates: 152 29" 13" W, 57 0' 52" N

Feathering signature

Widening with distance

Widening with distance

Discontinuous

Satellite; Sentinel 14
Date: June 4, 2017
Time: 1110Z
Vessel Location:

24 58" 42" N 7oA 1VTW
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Bilge Dumping Observed in SAR
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MARINE POLLUTION
SURVEILLANCE REPORT
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Analysis Provided by: The National Oceanic and

Atmospheric Administration/National Environmental
Satellite, Data and Information Service (NOAA/NESDIS)
REPORT DATE: AUGUST 28, 2016
REPORT TIME: 1545Z (1245 ADT)

ANALYST: SHEFFLER

DATA SOURCE: SENTINEL-1A

MODE: Interferometric Wide (IW) VV

RESOLUTION: 5 x 20 meter

IMAGE DATE/TIME: 8/28/2016 1006Z (0706 ADT) Possible Oil

Legend

B Fossible Oil False-Positive
Suspected Point Source; ("t
-$ [18°2'19" N/ 63°24'52" W |
Center Point of il Slick:
[18°6'52" N/ 64°11'47" W]

9.2 km? Area of Possible Oil

| CONFIDENCE: Medium-High
REMARKS:
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Sateliite imagery shows an area of possible oil
approximately 36 miles NE of St. Croix and 25 miles
SE of the British Virgin Islands, just outside of U.S.
waters (blue line).The anomaly appears to be a classic

Sd\B"?'-ﬁwg U|' aI:ilge W{"P[‘;‘Q with a ‘“‘EP’ ‘l:“"m 50““"«" Analyst was unable fo differentiate between thicker and thin oil areas due to
identified to the east Dimensions of the area of sitner imagery lmitatons or unfavorabie environmental conditions,
b o are 93 s 1 ongth by 045 s i = : . AlIS data revealed the beacon was turned off between
width. Some feathering of the oil sheen is seen in the N —— Miles kopernlcus
image increasing confidence in the analysis. Winds at dh. 0 3 6 12 18 ?:‘ T 3 3
the time of the image were light and variable. vw E ;::;4_.1;1’3“"”‘ iles ; 07 172 — 08222. Sentlnel_lA Imaged the area at 10062.
[ = = = a =
8 e fometers [© Copernicus Sentinel data (2016)]
T

Possible oil discharge was reported by SAB in British Virgin Islands waters from a vessel departing Puerto
Rico bound for St. Maarten. The MPSR was picked up by the USCG Sector San Juan and the USCG
Maritime Intelligence Fusion Center — Atlantic (MIFCLANT) in Virginia Beach. A cutter investigated and
found a light remnant sheen. Coordination was established with the British CG as this is a MARPOL
violation (The International Convention for the Prevention of Pollution from Ships).



Bilge Dumping Observed in SAR
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Analysis Provided by: The National Oceanic and
Atmospheric Administration/National Environmental L]
Satellite, Data and Information Service (NOAA/NESDIS)

REPORT DATE: FEBRUARY 27, 2018
REPORT TIME: 1350Z (0750 CST)
ANALYST: WHISNANT

DATA SOURCE: SENTINEL-1A

MODE: Interferometric Wide (IW) VV

RESOLUTION: 5 x 20 meter

IMAGE DATE/TIME: 2/27/2018 0008Z (2/26/2018 1808 CST)

23°20'N

LEGEND
- Possible Qil False
. X X Positive
- Possible Thicker Qil (not ail)
_$_ Suspected Point Source:

[23°17'32" N/ 90°15'22" W]

11.9 km? | Area of Possible Qil j 2
_ rpos‘Sible‘O‘“ .

REMARKS:

Anomaly believed to be oil was observed in satellite e R
imagery and was located 148.22 nautical miles ; i :

south of the U.S. EEZ (moving toward it). The :
anomaly stretched a total of 16.20 nautical miles it T P
while widening with distance from the suspected i S
point source. This is a known characteristic of a
bilge dump. The edges were mostly well defined and
showed good contrast with its background. The

23°10°'N

anomaly was not in the vicinity of natural seeps and i Analyst was unable to differentiate between thicker and thin oil areas due to
certainly appeared out of place. Surface winds were efther imagery o, : esa
out of the East at 10 knots around the time of the 57 e e s— oS
image. Confidence is deemed High given these 1 0 2 4 6 8 e = m
characteristics are often associated with a bilge 1 i i .

W E e Nautical Miles C Comession
dump. i % o 1 2 3 4 Op?ﬂl'ﬁ}iﬁ

S BN Kilometers g
1 2 4 6 8
G 2 A e S P e S e o i 5

Possible oil discharge was observed in the Gulf of Mexico from a vessel cruising approximately 150 NMI
south of the U.S. EEZ. Report was picked up by the USCG Maritime Intelligence Fusion Center — Atlantic
(MIFCLANT) in Virginia Beach. The vessel was boarded when it reached port in Savannah, GA on 3 March
2018. We are awaiting feedback on the results of the investigation.



Bilge Dumping Observed in S

79°20'W 79°10'W

MARINE POLLUTION ' ' o
SURVEILLANCE REPORT opermicy

OF ATMO
A\ A S
4 2 ;)
;

In A

STares of"]

Analysis Provided
Atmospheric Admi
Satellite, Data and In

REPORT DATE: O(Q
REPORT TIME: 1231
ANALYST: RAMIREZ

DATA SOURCE: SE
MODE: Interferomet
RESOLUTION: 5x 2
IMAGE DATE/TIME:

Legend
B Fossible g

Suspected
4 [26°0257
Center Po
[ 26°13'33

REMARKS:

Possible bilge dump
IMPORTANT: This a
traveling from the

towards the direction
route is unknown. At
suspected of prod

outside of the U.S. E
approximately 0.15

directly connected td
contrast against thg
widens with distance
the possibility of the 4
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Has a point source

Well defined edges
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@ Copernicus Sentinel data (2017)
Analysis Provided by: The National Oceanic and Analysis Provided by: The National Oceanic and
Admini: i E: Atmospheric Administration/National Environmental
Sateliite, Data and Information Service (NOAA/NESDIS) Sateliite, Data and Information Service (NOAA/NESDIS)
REPORT DATE: AUGUST 14, 2017 REPORT DATE: AUGUST 12, 2017
REPORT TIME: 1125Z (0625 CDT) = REPORT TIME: 1040Z (0640 EDT)
ANALYST: VELASCO f. ANALYST: VELASCO
DATA SOURCE: SENTINEL-1A ~ : DATA SOURCE: SENTINEL-1A
MODE: Interferometric Wide (IW) VV Possible il MODE: Interferometric Wide (IW) WV
RESOLUTION: 5 x 20 meter RESOLUTION: 5 x 20 meter
IMAGE DATE/TIME: 8/14/2017 00012 IMAGE DATE/TIME: 8/11/2017 2242Z (1842 EDT)
Legend Legend
I Fossibie Oil Fa;e-_;osi!im B Fossible Oil False-Positive
. 5 " not ol (not oil;
B rossible Thicker Oil B  Possible Thicker Oil et
Destroyed Taylor Platform : CGoimbra Tankes Shipwreck:
¢' [28°56'9" N/ 88°58'12" W] ¢' [40°24'4" N ,72n22.n|:.w]
921 km? | Area of Possible Oil 13.9km* | Area of Possible Oil
g |
REMARKS: 2 An anomaly believed to be an oil slick was detected in
= Z ] satellite imagery. The narrow slick was approximately
An anomaly believed to be an oil slick was detected in 19 nmi long, was connected to the site of the Coimbra
sateliite imagery. The slick seems 1o originate from the ip : eastward in with
d!SlfﬂV:dﬂtTT;llﬂwf‘péﬂﬁom: Sll‘ﬂ a!_':d B!Itlan:ng sasll for 10-15 kt winds in the area at the time of the image. The I
approximate 8 nautical miles. ad a large 7 " g i i its.hi
w‘:lrast 15 6 surcnciogs. wils: DUt oF plede, i Analyst was unable o diflrentiae betwoen thicker and thin ol areas due fo ann(r:!a\z'(s I?enhtv as :\I is further supported by its high Anaiyat was. unabie 1o difsrentiske bebwesn icksr snd thin of arses dus 1o
exhibited sharp tums and feathering due to10Kt eitner imagery unfavorable contrast to [ts surroundings either imagery limitations or unfavorable enviranmental conditions.
northeasterly winds at the time of the image. N ™
1 N - — w— iles
0 2 4 6 y 8 i 0 15 3 45 6
W F eCEC———— Nautical Miles . [ ——
G 4 @ A | “®)_ . i . . dNau(\ca\ Miles
s Kilometers | -
0 25 5 75 0 | s 0 2 71 aKiIame!ers
T T armewrs ey ;

Possible oil discharge was observed south of
Long Island, NY. This ongoing oil release is the
result of the Coimbra Tanker, which was
torpedoed by a U-boat and sank in January
1942. This wreck is part of NOAA’s Remediation
of Underwater Legacy Environmental Threats
(RULET) project, and SAB satellite reports serve
as documentation of the ongoing discharge.

Possible oil discharge was observed in the Gulf
of Mexico just offshore from the birds foot delta
in Louisiana. This ongoing oil release is the result
of a Taylor Energy platform that was damaged
by Hurricane lvan in 2004. Litigation remains
ongoing, and each satellite report generated by
SAB serves as documentation.
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Analysis Provided by: The National Oceanic and
Atmospheric Administration/National Environmental
Satellite, Data and Information Service (NOAA/NESDIS)

REPORT DATE: DECEMBER 24, 2017
REPORT TIME: 1130Z (0530 CST)
ANALYST. RAMIREZ

DATA SOURCE: SENTINEL-1A

MODE: Interferometric Wide (IW) VV (=
RESOLUTION: 5 x 20 meter o
IMAGE DATE/TIME: 12/24/2017 0001Z N
LEGEND
B FPossible Ol False

i . ; Positive
B Possible Thicker Oil (not oil)

_$_ Suspected Point Source:

[ 29°25'45" N / 89°08'07" W]

Area of Possible Ol

| CONFIDENCE: Medium-High

REMARKS:

Possible oil anomaly was observed in satellite
imagery emanating from a structure in Breton
Sound block 53. The anomaly had good
contrast against the ocean background but the
edges were moderately diffuse thus slightly
reducing the confidence that the composition is
crude oil. The anomaly initially moved south
then curved to take on the shape of a "C". Total
measured length is 3 nmi and the width varied
between 0.05 - 0.35 nmi.

29°24'N

Analyst was unable to differentiate between thicker and thin cil areas due to '3
either imagery limitations or L.

; 0 03 06 09 12 1
There is a high degree of confidence that a L wA : [ e — e Nautical Miles
discharge took place, but the uncertainty is 06 02 04 05 (:fl . =i
e . . 9 S BN Kilometers = ¢ TR AT
whether or not the composition is crude oil. » 01 .G85, 07 408 A4 ~ [6'Copernicus Sentmelgdataz(zoﬁ)'
DEUEES R A L E S R AL SR S e e L e e e ol

On Sunday morning December 24, 2017 a three mile long possible oil sheen was detected in the Gulf of
Mexico using a 0001Z Sentinel-1A satellite image. The USCG Sector New Orleans determined that the
discharge was ongoing and originating from a decommissioned oil production platform. The Coast
Guard’s Incident Management Division (IMD) opened a Federal Project and contracted OMI
Environmental Solutions to assess the incident and install a containment boom on December 25th.
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Common Pitfalls for Oil Detection in
Synthetic Aperture Radar
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MARINE POLLUTION

. . . SURV||_|_ANCE REﬁ?RT © Copernicus Sentinel data (2015)
e Low wind conditions @ ||

Z=xs s
° S I i W I s Analysis Provided by: The National Gceanic and

Satelite, Date and Information Service (NOAAINESDIS)

REPORT DATE: NOVEMBER 28, 2015
REPORT TIME: 0900Z

e Sheltering

DATA SOURCE: SENTINEL-1A
MQDE: Interferometric Wide (IW) V¥
RESOLUTION: 5 x 20 mater

IMAGE DATETIME: 11/26/2015 2236Z

* Upwelling pan S

False-Positive (not oil)

< Suspected Point Source:
[ 18°5227" N/ 66°2520" W]
Area of Possible Oil

e Biogenic slicks or organic comnoence: ok

REMARKS:

A 15.5 mile long anomaly was detected northwest of San
. Juan on 28 November at 2236Z. The source of the
anomaly appeared to be a vessel located 34.4 miles to

materia

Although the anomaly widens with distance from the:
suspected point source, confidence that the anomaly

N 0 + 6 s
was oil was medium because winds were in the low o - Nauticsl Miles
C——
. . . . moderate range and the anomaly was not connected to W Bligoea B 3 i
[ I I S I n g Act I v I ty the point source and did not exhibit sharp turns.

< o
012 4 8 8
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g CO nveCtive OUtflow MARINE POLLUTION

SURVEILLANCE REPORT
* (Grease lce D
\&/
Analysis Provided by: The National Oceanic and
. . . . Satelite, Data and Information Service (NOAA/NESDIS)
Despite exhibiting good e Ao

contrast, the anomalies trailing

MODE: Interferometric Wide (IW) WV
RESOLUTION: x 20 meter

the vessels neither show

feathering nor widening with O

distance and are retroactively E—

REMARKS:

An anomaly was detectsd associated with a vessel in
waters off Southeast Alaska. The anomaly was 8.8 miles
long. Winds were from the northwest at 10-15 knots at
assessed to be wakes. i s e

L
h

Confidence that the anomaly is a pollutant is only
medium because there is no appreciable widening of the
anomaly with distance from the vessel; and there are
some lower contrast edges 1o the anomaly. Still, the
anomaly stands out amidst homogeneous surroundings R — ometers
00785 3 45 &
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hi . edges and good contrast against the
e i mEy i <ein ocean background

illumination

Can appear white and

Unnatural turns

Does not emit in the Near IR portion of the electromagnetic spectrum, as this would be
indicative of vegetation (e.g. algal bloom)



Vegetation vs. Oil

1.5 meter resolution WV2

Vegetation band enhancement
(NearIR-Red-Green)

|

1.5 meter resolution WV2

True Color image
(Red-Green-Blue)



Marine Pollution Surveillance Rep
Optical Imagery
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] MISSISSIPPI CANYON

Analysis Provided by: The National Oceanic and 4 Analysis Provided by: The National Oceanic and
Atmospheric Administration/National Environmental r Atmospheric Administration/National Environmantal
Satellite, Data and Information Service (NOAA/NESDIS) £t 4 - 1 Sateliite, Data and Information Service (NOAA/NESDIS)
REPORT DATE: JULY 21, 2017 MY, £ REPORT DATE: JULY 21, 2017
REPORT TIME: 2130Z (1630 CDT) Y REPORT TIME: 1430Z (0930 CDT)
ANALYST: KIM ANALYST. BOLL
DATA SOURCE: SENTINEL-2A DATA SOURCE: ASTER VNIR
MODE: Multispectral MODE: Multispectral
RESOLUTION: 10 meter RESOLUTION: 15 metar
IMAGE DATE/TIME: 7/20/2017 1638Z (1138 CDT) IMAGE DATE/TIME: 4/25/2017 1404Z (0804 CDT)
Legend Legend
- Possible Oil False-Positive | =z 7 - Possible Oil False-Positive
: . (not ail) & < 7 _ _ _ (not oil)
Vo) :csslh::dh;:;srl: 2 gt 4 B rossivle Thicker Oil
us nt Source:
fos (260247 N | 822083 W) ; 4 Destroyed Taylor Platiorm
[ 28°56'3" N/ 88°58'12" W]
Area of Possible Oil Area of Possible Qil
|counm: Medium-High |conmsuee: High
REMARKS: REMARKS:
A possible oil bige dumping was observed in satellite Satellite ar!alysls indicated a p[)SSIb‘e oil anumaly
Sy, T ik Aol 5 it S o veuil extending from the Destroyed Taylor Platform located
centered in the Vermillion area in block #44. The northem : A
in Mississippi Canyon lease block 20. The anomaly
segment of the anamaly from the ship extends west 3.5 nm in it Trors s A NM. Iy e M-S disaction med
length. The other segment of the anomaly extends from Analyst was unable o differentiate between thicker and thin oil areas due o exian Nhfl’ b h 3 Analyst was unable to differentiste between thicker and thin oll aress dus fo
northeast to southwes! measuing 8.4 nm in length and oF unfaverable cenditions. was 4.25 NM at its greatest wid . either imagery limitations or unfavorable enviranmental canditions.
before turning northwest and measuring 9.4 nm in length. £ Measured winds at the time of observation in the area
The shapes of the anomaly for all segments are namow and 7 O — a— il . were 10 knots and from the West. N T —
slightly jagged and appears to show very strong contrast | & 0 15 3 45 [ 2 4 Confidence was determined to be High given the 0 15 3 45
Spminat e cossn beokground . with & :shvary Wnd dark T — — autical Miles anomaly is connected to known repeal leak source W o ——Nautical Miles
appearance near sun glint 0 1 2 3 a ' fan while also possessing a silver sheen within the sunglint 0 1 2 3 4
RO W Kilometers o area. I W Kiometers
0 15 3 45 & % (T Ty e T |
f = - . T




Marine Pollution Surveillance Report (MPSR)
Optical Imagery

91°3R"W. 91°37'W

MARINE POLLUTION

Analysis Provided by: The National Oceanic and
Atmospheric Administration/National Environmental
Satellite, Data and Information Service (NOAA/NESDIS)

REPORT DATE: JULY 31, 2017
REPORT TIME: 1045Z (0545 CDT)
ANALYST. RAMIREZ

DATA SOURCE: SENTINEL-2A

MODE: Multispectral

RESOLUTION: 10 meter

IMAGE DATE/TIME: 7/30/2017 1654Z (1154 CDT)

Legend Possible Oil Jil =———p3
B Possible Ol False-Positive

(not oil)
B rossible Thicker Oil

-éb- Suspected Point Source:
[28°43'57" N /91°36'29" W]

Area of Possible Oil

|CONFIDENCE: Medium-High

REMARKS:

Suspected oil anomaly was cobserved in satellite
imagery emanating from an oil facility in Eugene Island
block 184, located 50 miles south of Marsh Island, LA.
The; possible oil glick: was orienleg southesst, .o Analyst was unable to differentiate between thicker and thin oil areas due to
northwest, and was approximately 3 miles long by 0.25 either imagery limitations or unfavorable environmental conditions.

miles wide. It showed good contrast against the ocean

background and was out of place, but the edges were ;
somewhat diffuse thus slightly decreasing confidence e 0 0.25
The anomaly tested negative for vegetation A

-_—— Miles

05 0.75 1
T e Nautical Miles e
5 o o015 03 045 06 Co\pm\_lggg
BN W <iometers

0 025 05 075 1 © Copernicus Sentinel data (2017)

Early on Monday July 315t the marine pollution analyst in the Satellite Analysis Branch (SAB) detected a
three mile long oil sheen in the Gulf of Mexico using a 1654Z Sentinel-2A satellite image. The oil sheen
appeared connected to a platform in the Gulf of Mexico. The owner, NorthStar Offshore Group, LLC
acknowledged that a sheen was observed but they failed to report it to the National Response Center.
The Bureau of Safety of Environmental Enforcement investigated.
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Marine Pollution Surveillance Report (MPSR)
Optical Imagery

20°48'W

R MARINE POLLUTION f’"‘}.
) SURVEILLANCE REPORT{} :
L

Analysis Provided by: The National Oceanic and
pheric Admini: /Nat | Environmental
Satellite, Data and Information Service (NOAA/NESDIS)

REPORT DATE: FEBRUARY 16, 2018
REPORT TIME: 0120Z (2/16/2018 1920 CST)
ANALYST: KIM

DATA SOURCE: LANDSAT-8 OLI

MODE: Multispectral

RESOLUTION: 30 meter

IMAGE DATE/TIME: 2/15/2018 1632Z (1032 CST)

LEGEND

Possible Oil False
Positi
Possible Thicker Oil (nﬁlo‘iﬁ

Center Point of Oil Slick:
[28°08'15" N /90°45'33" W]

Area of Possible Ol

| CONFIDENCE: Medium-High

REMARKS:

Possible oil seen in satellite imagery located approx.
114 nm SSW of New Orleans, LA. The anomaly is
centered in Ship Shoal area within block #331. The
anomaly is measured 3.8 nm in length and 0.6 nm
wide. The anomaly’'s orientation aligns well with
ocean current data flowing from the north and its
appearance is silvery and dark in high resolution
imagery. aly

Analyst was unable to differentiate between thicker and thin oil areas due to |¥

The shape of the anomaly lacks jaggedness and either imagery limitations or unfavorable environmental conditions.

sharp turns but given the anomaly’s close proximity ] ! J— Miles
to multiple oil platforms and pipelines this results in | N 0 06 12 18 24
a confidence level of medium high. L W [ e ——— Nautical Miles
: "~ 0 04 08 12 18
5 B W <iometers
0 07 14 21 28 Faho
Lt st razid) -»le"'-':' b L SEERTPOG . < oot R iy i e

On the evening of February 15, the marine pollution analyst in the Satellite Analysis Branch (SAB)
detected a 3.8 NMI long possible oil sheen in the Gulf of Mexico using a 16327 Landsat-8 satellite image.
In the morning on February 16t the Bureau of Safety and Environmental Enforcement (BSEE) Sector
Houma overflew the area and discovered an oil sheen measuring 1 NMI by 200 yards. The oil slick was
in the vicinity of numerous pipelines, but its source remains unknown at this time.



Oil Thickness Assessmen
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MARINE POLLUTION
SURVEILLANCE REPORT

MARINE POLLUTION
SURVEILLANCE REPORT

MISSISSIPPI CANYON r«,%ﬁw j . - MISSISSIPRI CANYON
G

ATWATER VALLEY

Analysis Provided by: The National Oceanic and

Analysis Provided by: The National Oceanic and

Satellite, Data and Information Service (NOAA/NESDIS) Satellite, Data and Information Service (NOAA/NESDIS) i -

REPORT DATE: JULY 28, 2017
REPORT TIME: 1300Z (0800 CDT)
ANALYST. BOLL

REPORT DATE: JULY 28, 2017
REPORT TIME: 1300Z (0800 CDT)
ANALYST. BOLL

DATA SOURCE: SENTINEL-2A
MODE: Multispectral

29°5'N

DATA SOURCE: SENTINEL-2A
MODE: Multispectral

RESOLUTION: 10 meter RESOLUTION: 10 meter z
IMAGE DATE/TIME: 7/27/2017 1643Z (1143 CDT) IMAGE DATE/TIME: 7/27/2017 1643Z (1143 CDT) h \
Legend Legend I .
I Fossible Oil False-Positive I Fossible Oil False-Positive Possible Oil
, i : (not oil) i . : (not oil) )

B FPossivle Thicker Oil B Fossivle Thicker Oil /

4 Destroyed Taylor Platform : 4 Destroyed Taylor Platiorm : [

[28°56'8" N / 88°5812" W] [28°56'9" N/ 88°58'12" W ] E
Area of Possible Oil Area of Possible Qil Possible Thicker Oil
{
. | —

REMARKS: REMARKS: 2
Satellite analysis indicated a possible oil anomaly Satellite analysis indicated a possible oil anomaly |3 b g
extending from the destroyed Taylor Energy platform in extending from the destroyed Taylor Energy platform in
Mississippi Canyon lease block 20. The anomaly Mississippi Canyon lease block 20. The anomaly
measured 13.2 NM in the N-S direction and 4.3 NM in measured 13.2 NM in the N-8 direction and 4.3 NM in
the W-E direction. the W-E direction.
Measured winds at the time of observation were calm. Measured winds at the time of observation were calm.
Modeled ocean currents in the area were 1.25 knots Modeled ocean currents in the area were 1.25 knots | Z
and towards the northeast, and towards the northeast. sS4 N - — —iles e | —
Confidence was determined to be High given the Confidence was determined to be High given the |32

anomaly was attached to a known repeat leak source,
possessed a silvery shimmer, and displayed a stark
contrast to its background surroundings

anomaly was attached to a known repeat leak source,

a 25 5 75 10
4 O — w— Nautical Miles
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e Bathymetric or
“bottom” features
e Fishing activity
e Ship wakes

e Cleaning agents
e Shadows

Similar anomaly 1 year earlier -

Optical Imagery

MARINE POLLUTION
SURVEILLANCE REPORT

e
.f@m“%
'(’ﬁ.i.u-h.u
Analysis Provided by: The National Oceanic and

Atmospheric Administration/National Environmental
Satellite, Data and Information Service (NOAA/NESDIS)

REPORT DATE: AUGUST 28, 2015

REPORT TIME: 0032Z (8/27/2015 1932 CDT)
ANALYST. RAMIREZ

DATA SOURCE: LANDSAT-8 OLI

MODE: Multispectral

RESOLUTION: 30 meter

IMAGE DATE/TIME: 8/27/2015 1825Z (1125 CDT)

Legend
= Possible Oil
False-Positive (not oil)
4 Suspected Point Source:
[30°10°36" N / 88°32'40" W]
Area of Possible Oil

|coumm-:ncs: Medium-High
REMARKS:

Possible oil slick observed behind a vessel. The
suspected oil is 3.75km in length and 0.4km in width. It
has good contrast with the ocean background, and is
mostly dark save for an embedded silvery colored thread
running the length of the anomaly (typically indicative af
thicker oil). The anomaly exhibits jagged edges and
sharp tums. Uncertainties include that this anomaly is
close to share, and that it's in an area where waters are
shallow and sediment content is high.

True Color

Common Pitfalls for Oil Detection in

e for @ changing world

- — — il

2 3 4
Nautical Miles
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Has a source point, or
if not has another
report of oil co-located

Has appreciable
widening with
distance or feathering
or shimmery in
sunglint or very sharp
unnatural turns

Anomaly clearly stands
out from any other
feature in the image

Confidence Level Assessment

Medium-High

May or may not have a
source point

Has sharp, well defined
edges and good
contrast against the
ocean background

Is either removed from
or is distinguishable
from natural
phenomena

Anomaly moderately
stands out from any

other feature in the

image

Medium

Has a source point but
it is unclear if anomaly
is natural (e.g. ship
wake), oris in the
vicinity of natural
phenomena (e.g.
vegetation)

Doesn’t have a source
point but exhibits
moderately sharp
edges or moderately
sharp turns that
appear different from
any other feature in
the image



Comparison of SAR vs. Optical Imagery

ADVANTAGES DISADVANTAGES

SAR SAR

 Not dependent on daylight e Cannot distinguish oil from

 Can see through clouds vegetation or newly formed
ice

Optical Optical
e (Can test for vegetation  No night time detection
* Has color information e Requires cloud free

conditions




Emergency Services

For moderate spills expected to last more than 1 day, we can
request special satellite imagery. There are 3-4 satellite assets
that are available to us at no charge on an ad-hoc basis, but
typically take 1+ business day to get tasked and acquired.

For significant spills where the Pollution Recovery Funding
Authorization (PRFA) is activated and satellite imagery is
added, we can purchase satellite imagery in support of the
needs of the FOSC and SSC.



Routinely Acquired Imagery

April 11t 1550Z: Sentinel 2A
April 12th 1540Z: Landsat 8
April 13t 1536Z: Landsat 7
April 16th 1548Z: Sentinel 2B
April 18th 2255Z: Sentinel 1A

Specially Acquired Imagery (free source)

April 11t 1604Z: Aster
April 12t 1601Z: Worldview?2
April 13t 15527: Aster
April 13t 1633Z: Worldview3
April 15t 1550Z: Worldview?2
April 20t 1558Z: Aster




SAR for Purchase

Feasibility for April 12th, 2018

Satellite: COSMO-SkyMed 1
Sensor: ScanSAR (WideRegion)
Scenes: 2

Time: 22:43:40

Satellite: COSMO-SkyMed 1
Sensor: ScanSAR (WideRegion)
Scenes: 3

Time: 10:534:43

Satellite: COSMO-SkyMed 4
Sensor: ScanSAR (WideRegion)
Scenes: 2

Time: 10:30:46

COSMO-SkyMed ScanSAR (WideRegion) Feasibilities

Feasibilities for April 15, 2018

Satellite: COSMO-SkyMed
Sensor Mode: ScanSAR (WideRegion)

COSMO-SkyMed 2 COSMO-SkyMed 2 COSMO-SkyMed 3 COSMO-SkyMed 3 TarrasAR-X
Scenes: 3 Scenes: 2 Scenes: 3 Scenes: 2 Scenes: 2
Time: 11:00:32 Time: 22:49:58 Time: 22:31:45 Time: 10:42:34 Time: 11:06:17 c 5 A R g
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Routine Satellite Lag Times

e |tisimportant to note that the majority of the satellite
imagery we analyze for oil is non-NOAA and therefore timely
availability, portal maintenance and downtime, and download

restrictions are largely out of our control.

Landsat 7/8 — USGS

The Gulf is imaged around 12pm
local time and imagery is available
4h after acquisition. (downlinked
in South Dakota, uploaded to
Earth Explorer).

We are restricted to 2
simultaneous downloads.
Downloading, unzipping,
analyzing, and report creation and
dissemination typically add
another 2h.

TOTAL LAG: ~6h

Terra/Aqua — NASA

The Gulf is imaged between
12pm-2pm local time and imagery
is available 3h after acquisition.

Downloading, analyzing, and
report creation and dissemination
typically add another 1h.

TOTAL LAG: ~4h

Sentinel 1/2 — ESA

The Gulf is imaged by Sentinel-1A
at 7pm local time. Files are large
and we are restricted to 2
simultaneously downloads.

TOTAL LAG: 6-12h

The Gulf is imaged by Sentinel-
2A/B at 12pm local time. Files are
VERY large and we are restricted
to 2 simultaneous downloads.

TOTAL LAG: 12-24h




Changes in 2018
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MARINE POLLUTION
- SURVEILLANCE REPORT
{w‘«\& Analysis by: The National Oceanic and
. f| Atmaspheric Administration, Satellite and g ‘}
'*.,' j' Information Service (NOAANESDIS) 3 j
REPORT DATE/TIME: 11/28/2017 1455 (UTC)

DATA SOURCE: SENTINEL1A

MODE: Extra Wide (EW) VW
RESOLUTION: 20x40 meter

IMAGE DATE/TIME: 11/28/2017 0001 (UTC)

B Fossible Oil
B Fossible Thicker Oil

_$_ Suspected Point Source:
[35°37'04" N/M21°14'40" W]

0.72 km? Total Area of Possible Qil

REMARKS: Possible oil was observed in satellite
imagery. This anomaly is unconfirmed as oil.

iy o

UNCERTAINTIES:

ANALYST: KIM

For further information on oil spill response and assassment go to:
hitps:iresponse restoration noaa_gevioil-and-chemical-spills/eil-spills

UNCONFIRMED AS OIL

"Possible Oil" depicts area that satellite analyst '
believes might contain oil but this is unonnﬂrmed od

o 2 =

[PossiblelOil e

Analyst was unable to differentiate between thicker and thinner ol
due te imagery limitations or unfavorable environmental conditions.

N 0 15 3 6 9 12 15
™ ™ s ™ s = |

Nautical Miles & Copernicus Sentinel data (2016)
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MOAA/NESDIS MPSR Issued for: Gulf of Mexico Inbos 3 & B

ﬁ

Oceanmap Mar 26 (4 days ago) -
to Ed, George, Brad, John, Mike, Paige, Scott, Rachel, Stephen.Werndli, Matthew, Steven, Adam, Mike, Doug, Kevin, Daniel, Liza, Amy, Liza, Brandi, David.Fish, Investigator, Andrew, Stacey. |-

Dear User,
2 possibkle il anomaly was cbhserved in satellite imagery. This anomaly is unconfirmed as oil.

REGION: Gulf of Mexico

SUBREGICN: N/2

REPORT DRTE: 03-Z6-Z018

IMREE DATE: 03-Z4-Z0113

IMARCE TIME: 1le2% UIC

SATELLITE: Sentinel Z2&

RESOLUTION: 10 meter

COCRDINATES: Z8°56"16™ N B88°538'14™ W

LEER: ZB8.8l sguare kilometers

CONFIDEMCE: High {(Low, Medium, Medium-High, High)

REMRREKS: Possible oil was chserved in satellite imagery. This anomaly is unconfirmed as cil. The slick was believed to be emanating from the
destroyed Taylor platform location and was ocriented in accordance with winds to the NHNE at the time of the image. The anomsly was distinguishable
from its homogeneous surroundings and contained a shimmery area that was believed to be relatiwvely thicker oil compared to the darker slick portion
of the 3lick surrpounding it. The N-5 feathering signature alsc supported the anomaly's identification as being oil.

UNCERTAINTIES: A more precise areal measure of the anomsly could not be attained due to the feathering and dark ccean background, but it is
possikle the arez was larger than that calculated in this report.

LNATYST: WVelasco

Maps and shapefiles can be accessed at: www.ospo.noaa.gov/Products/ocean/marinepollution/

For further information on oil apill response and assessment go to: httpa://response.restoration.noaa.gov/oil-and-chemical-spillsa/oil-sapills

IF ¥OU WOULD LIEE TC SHRRE ANY FEEDBACE RBOUT THIS REPCRT COR HRVE QUESTICNS, PLEASE CONTACT THE OPERATICMAL ANALYST AT (301) &33-1403 OR SEND TO
oceanmap@noaa _gov. REQUESTS TO BE ADDED TO THE EMAIL ALERTS SHOULD ALSO BE SENT TO oceanmap@noaa_gov. EMATL ALERTS ARE AVAILABLE ONLY TO THOSE
INVOLVED IN RESPONSE, ASSESSMENT, RECOVERY, ETC. PLERSE RALLOW UP TO 2 BUSINESS DRYS TO PROCESS THE REQUEST.

Distributions Lists: Atlantic, Gulf of Mexico, Great Lakes, Pacific
To request to be added, email ellen.ramirez@noaa.gov



A Note on the National Response Center |

e The National Response Center (NRC) is the designated federal
point of contact for reporting all oil spills, not NOAA.

e All Marine Pollution Surveillance Reports generate a NRC
incident.

e CG/BSEE/EPA/NOAA is by no means required to share
feedback with NOAA, but it is of paramount importance to the
quality of our program as oil confirmation or false positive
confirmation are valuable learning opportunities, and reduce
the chance of perpetuating mistakes.



SPECIAL MESSAGE:

GANIZATION

OFFICE OF SATELLITE
NOAA SRt

PRODUCTS OPERATIONS

NESDIS Marine Pollution Products

This MOAA site will no longer provide GOES-East imagery. For access to high resolution GOES-East imagery from GOES-18, please go to the
site: hittps:/fwww starnesdis. noss. gov/GOES/index. php. We apologize for the inconvenience and appreciate your patience.

Hudson
By

_ Image
Region Issue Date Source e Area (km?} Confidence  Products  Display
] ] 03242018 } o
Guifof Mexico 03262018 SentinslZA oo e 2881 High bt | iea | 22 (V] zoom
Guifof Mexico 03212018 Sentinsl2A  pepipe 152 Mediom <t | ipa | 22 (¥ zoom
Gulfof Mexico 02182018 Sentinal 14 O o 20l® 5821 High bt | ipa | 22 (V] zoom
0001 UTC
Guifof Moo 03102018 Sentinel 28 pvrime 0.4 MediumHigh et | 22 | 22 [¥] zoom
Guifof Moo 03082018 Sentinel 1A povtil'® 5925 High bt | iea | 22 (V] zoom
NG REPORT 200m

Information on the

http://www.ospo.noaa.gov/Products/ocean/marinepollution/

Marine Pollution Program and the Marine Pollution Surveillance Report (MPSR)

W TmenT oF



Thank you!

Contact Information:

24 x 7 operational marine analyst
(3201) 683-1403 or oceanmap@noaa.gov

Ellen Ramirez, Oil Spill Monitoring Operations Lead
ellen.ramirez@noaa.gov



mailto:oceanmap@noaa.gov
mailto:ellen.ramirez@noaa.gov

High resolution commercial imagery has been repeatedly requested by the NOAA Satellite
Analysis Branch (SAB) from 2015-2017 as part of a joint effort between NOAA and BSEE
which has enabled SAB to provide advanced oil analyses that include thickness information.

Ohmsett is the National Oil Spill Response Test
Facility, located in Leonardo, New Jersey and stands
for Oil and Hazardous Materials Simulated
Environmental Test Tank.

Pictures courté'sy of Ellen Ramirez : :
* Phase 1: Characterize the detection of known oil thicknesses and oil-emulsions in a controlled
environment, performing multiple tests and calibrations for thermal, optical, and microwave sensors.

e InJuly 2016 400 gallons of crude oil was released into the salt water tank and waves were applied to
simulate mixing in the open ocean.



Field Work Continued...

Controlled Spill Open Ocean ™~

Worldview-3 Images Acqired

Phase 2: Measure the open water oil thicknesses
and oil-emulsions at the damaged Taylor Energy
well field surface oiling site performing multiple
tests and calibrations for thermal, optical and
microwave sensors.

©2016 DigitalGlobe

©2016 DigitalGlobe
NextView License

NextView License
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Field Work Continued...

Image Courtesy of Oscar Garcia-Pineda & Image courtesy of ‘On Wings of Care’
I3 \ www.onwingsofcare.org

For a high resolution copy contact:
oscar.oggp@gmail.com

Image Courtesy of Oscar Garcia-Pined

=

Y

For a high resolutioncopy contact X B 7 - ‘ Fora high resolution copy contact

: Fes For a- high resolution copy contact:
astar.oggp@gmail.com b J § 4 oscar.oggp@gmail.com 9 =

dscar.oggp@gmail.com
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How Does This Translate
Into Operations?

MARINE POLLUTION
SURVEILLANCE REPORT

Analysis Provided by: The National Oceanic and
Atmospheric i i i
Satellite, Data and Information Service (NOAA/NESDIS)

REPORT DATE: JULY 10, 2017
REPORT TIME: 0045Z (7/9/2017 2045 EDT)
ANALYST. WESTBROOK

DATA SOURCE: LANDSAT-8 OLI

MODE: Multispectral

RESOLUTION: 30 meter

IMAGE DATE/TIME: 7/9/2017 1521Z (1121 EDT)

Legend
B Possible Oil False-Positive
(not oil)
B rossible Thicker Oil
$ Suspected Point Source:

[40°06'07" N/ 69°55'04"W |

Avrea of Possible Oil

REMARKS:

An anomaly suspected to be oil was observed in
satellite imagery. The anomaly measured 3 NM in
length and 0.28 NM in width. The anomaly was
observed 70 NM SSE of Nantucket. Winds were Skts
out of the SW.

Confidence is high that the anomaly seen was oil. It
was exhibiting sheen and feathering in addition to
having high contrast with the surrounding areas. It
appears to have originated from a known shipwreck.
No other natural phenomena or anomalies were seen
in the area.

MARINE POLLUTION %
SURVEILLANCE REPORT T
f‘n% ol
g .
@M’j
Analysis Provided by: The Naticnal Oceanic and
Atmospheric Administration/National Environmental

Satellite, Data and Information Service (NOAA/NESDIS)

REPORT DATE: JULY 10, 2017
REPORT TIME: 0045Z (7/9/2017 2045 EDT) o .
ANALYST. WESTBROOK Possible Oil

DATA SOURCE: LANDSAT-8 OLI

MODE: Multispectral

RESOLUTION: 30 meter

IMAGE DATE/TIME: 7/9/2017 1521Z (1121 EDT)

Legend
Possible Gil False-Positive

- (not ail)
B rossible Thicker Oil
&

‘Suspected Point Source:
[40°06°07" N/ 69°55'04"W |

Possible Thicker Qil =

Area of Possible Oil

Possible Qil  =———=p=

REMARKS

An anomaly suspected to be oil was observed in
satelite imagery. The anomaly measured 3 NM in
length and 029 NM in width. The anomaly was
observed 70 NM SSE of Nantucket. Winds were Skis
out of the SW.

Confidence is high that the anomaly seen was oil. It
was exhibiting sheen and feathering in addition to

having high contrast with the surrounding areas. It x

appears to have originated from a known shipwreck. W .

No other natural phenomena or anomalies were seen 1

in the area. I3 O W iometers Imagery Courtesy of the

0 045 09 135 18 U.S. Geological Survey

Prior to mid 2016, the Marine Pollution Currently, when possible and using an optical image,
Surveillance Reports denoted only the boundary the analyst will qualitatively assign areas of

of the entire oil slick

“relatively thick” oil based on visual inspection. We
can confidently report this because we have high
resolution imagery concurrent with field work
validation
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