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NOAA and Deepwater Horizon

• Overview of NOAA
• NOAA’s Scientific Support Role

– Coordination
– Tools

• NOAA’s Trustee Role and Natural Resource Damage 
Assessment

• DWH Research and Data ‐ How will it change NRDA and 
Response?

• Where do we go – Answering the “What if” question
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Our Mission and Mandates
To provide world-class science and information-based 
solutions to protect and restore the nation’s resources and 
their uses from coastal environmental hazards.

OR&R supports some of the 
nation’s strongest ocean protection laws.
•Oil Pollution Act of 1990
•CERCLA/Superfund
•Marine Debris Act
•Clean Water Act
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Activities
• Cleanup strategies
• Shoreline assessment and 

aerial observations 
• Coordinate NOAA’s resources 

(i.e. forecasts, fisheries)
• Analyze pollutant chemistry & 

environmental effects
• Identify Resources at Risk
• Train emergency responders



NOAA Scientific Support Includes:
• Science coordination
• Trust resource representation
• Weather/Trajectory forecasts
• Protection/Cleanup recommendations 
• Field assessments
• Resources at Risk assessment
• Chemical assessment/analysis
• Seafood Safety
• Satellite & Aerial Imagery
• Aircraft & Vessel operations

– Including UASs and UAVs
• Navigation support
• Hydrographic surveys and water levels
• Integrated Ocean Observations (IOOS)
• Information & data management
• Damage Assessment and Restoration
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Restoring Injured Natural Resources
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OR&R and co-trustees have generated over $1.5 billion for natural resource 
restoration projects through resolution of liability, and worked cooperatively to 
restore over 15,000 acres of habitat, 47 stream miles, and built facilities to support 
the public’s use of coastal resources. With the DWH early restoration and recent 
settlement an additional $8.8 billion has been and will be used for restoration. 

Key Products
•DIVER
•Habitat Equivalency Analysis 
•Natural Resource Economic 
Surveys
•Damage Assessment and 
Restoration Plans



Why do a Natural Resource Damage 
Assessment (NRDA)?

• Public Resources
– Public resources injured?
– Public deserves compensation

• It’s the Law
– Oil Pollution Act 1990
– Comprehensive Environmental Response Compensation & 
Liability Act (CERCLA)

– National Marine Sanctuaries Act
– National Park System Resource Protection Act
– State Law



Headline

Text (flush left or centered)

5/3/2016 11



NRDA Process

 Source
 Pathway
 Exposure
 Injury



Assessment: what is an injury?

“Injury” includes adverse effects on:
• Survival, growth, and reproduction
• Health, physiology, and biological 

condition
• Behavior
• Community composition
• Ecological processes and services
• Physical and chemical habitat quality or 

structure 
• Public services, such as recreation



Proposed NRDA settlement

Up to $8.8B for NRDA with Restoration outlined in PDARP/PEIS
PDARP – Programmatic Damage Assessment and Restoration Plan
PEIS – Programmatic Environmental Impact Statement

Payments must be used to restore or replace nature resources lost or injured by 
the spill – restoration projects
Payments include:
• Unknown conditions and adaptive management – up to $700 million
• $1B in Early Restoration
• Costs of assessment
Will be paid out over 15 years (starting one year after Consent Decree was final)  
The Judge signed off on the agreement on April 4, 2016
Trustee responses to public comments and associated PDARP revisions 
underway



Deepwater Horizon – Setting the Scene

⦿ The Deepwater Horizon 
offshore oil platform 
exploded on 04/20/10 and 
sustained an uncontrolled 
well release of oil from that 
date until 7/15.

⦿ It turned out to be the largest 
offshore oil spill in our 
nation’s history with 
estimates of 4-5 million 
barrels

⦿ More than 1,300 miles of 
shoreline fouled by oil.  5 
States were impacted

⦿ Oil slicks were observed 
cumulatively across 43,300 
square miles

Source: Oceaneering International

Source: U.S. Coast Guard



Aerial View
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A massive spill, a massive 
response, a massive NRDA
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Data Collection Efforts
• 20,000 trips to the field to collect data 
• 100,000 environmental samples collected
• 13 million records publicly available 
• Sampling of sediments, air, water, and 

tissue/carcasses; photos and videos; telemetry; 
aerial imagery; GPS data; and observations



NRDA assessment activities
NRDA Assessment Activities



Toxicity program 

Multiple tests on 40 species including fish, invertebrates, plankton, 
2 freshwater turtle species, birds, and marine mammals



Physiological Oil Response Constellation

Malabsorption/
dehydration

Sensory 
inhibition

Lung/gill 
damage



Toxicity program
• Adverse effects at sediment concentrations ~ 1 ppm (mg/kg) TPAH50 

(reporting LC20s)

• Adverse effects at water concentrations ~ 1 ppb (ug/L) for fish and ~ 13 
ppb for invertebrates TPAH50

• Some toxic effects conserved across species (e.g., cardiotoxic effects in fish 
and birds, adrenal impairment in fish, birds and mammal cells, other)

• Oil mixing methods: for a given species and life stage, the toxicity of DWH 
oil to fish was generally similar across WAF preparation methods when 
toxicity is expressed in terms of the concentration of TPAH50 
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Toxicity program

• Source: NOAA. Figure 4.3‐11. Cardiotoxic effects of oil on developing fish. Two images are shown of early life‐stage red drum 
from Trustee studies (Morris et al. 2015b; Morris et al. 2015d). The top picture is a control fish that was not exposed to oil. 
The bottom fish was exposed to DWH oil (Slick A LEWAF) for 36 hours. This fish developed edema (excess fluid) around the 
heart (arrow). Other developmental deformities observed included curved spine and reduced growth (Incardona & Scholz 
2015). Young fish in the wild with these types of effects are considerably less likely to survive
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Water Column
•Average daily volume of water affected by surface oil slicks was 57 billion 
cubic meters (15 trillion gallons)

•Toxicity data for representative high and low sensitivity fish and invertebrates 
used to bracket range of injury in both UV and non-UV areas

Surface Oil and Sargassum
•Fish larvae and invertebrates, larger fish, sea turtles, sea birds rely on 
Sargassum as habitat, foraging area, protection from predators

•Sargassum concentrates in convergence zones  -- as does surface oil

•Loss of up to 23 percent of this habitat including lost growth of 4,300 square 
miles

Surface Oil and Sea Floor Floc
•Larger quantities of floc were observed on the sea floor beneath areas 
experiencing persistent surface oil and application of dispersants

Nearshore Oysters
•4-8.3 billion subtidal adult ‘oyster equivalents’ lost Gulf-wide from combination 
of oiling and river-water releases



Marine Mammals

•Tens of thousands of marine 
mammals exposed to DWH 
surface slick inhaled, 
aspirated, ingested, physically 
contacted, and absorbed oil 

• Oil damaged tissues and organs; led to adverse health effects 
including lung disease, reproductive failure, adrenal disease, poor 
body condition

• Mammal exposure to DWH oil contributed to the largest and 
longest lasting marine mammal unusual mortality event (UME) on 
record in the northern Gulf of Mexico (>1,000 stranded)

• Barataria dolphins one of the most severely injured populations.  
• 35%increase in death
• 46% increase in failed reproduction
• 37% increase in other adverse health effects 



Where can I find the data?

https://dwhdiver.orr.noaa.gov and http://gomex.erma.noaa.gov
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https://dwhdiver.orr.noaa.gov and http://gomex.erma.noaa.gov

Where can I find the data?



How might DWH research inform 
and possibly change our planning 

and response?



Some of the groups that have done and 
are currently doing oil spill research

Gulf Environmental Benefit Fund



What could this mean for emergency 
response?

More coordination in planning and preparedness

Public expectations and understanding of impacts may change

Technology will continue to play an evolving role
•Satellites
•UAVs and UASs
•Water column impact measures when using alternative technology
•Instant field GIS and display

Potential for political overlay

Setting public expectations for response actions, assessment and timeliness of 
restoration 



Where do we go?
• We have an unprecedented amount of data and now it would be good to 

answer the “What if …?” questions

• The answer to those answers may change our Scientific Support 
Coordinator recommendations to the Federal On Scene Coordinator on 
what response actions should be taken and what Damage Assessment tools 
and research would be appropriate for the next event



Questions



Consent Decree Payments

Summary of payments



DWH allocation 

up to $8.8B
for Natural 

Resource Damages

• Includes $1B for 
Early Restoration 
(partially paid)

• Includes up to 
$700M to address 
future unknown 
conditions

$5.5B
for Clean Water Act 

civil penalties

•$4.4B (80%) will 
flow through the 
RESTORE Act
•$1.1B (20%) will go 
to the Oil Spill 
Liability Trust Fund

$5.9B
for economic 

claims

•$4.9B to the 5 Gulf 
states
•Up to $1B to local 
governments in the 5 
Gulf states

$0.6B
for additional 

payments

•$0.35B NRD 
assessment costs
•$0.25B False 
claims act royalties 
on oil; response & 
other costs

$20.8 B



Civil penalty: where does the 
money go?

Allocation of Gulf Coast Restoration Fund 
For more information on the Restore Act visit: www.RestoreTheGulf.gov


