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• National problem, regional characteristics

• National programs for funding HAB research

• West Coast efforts

• HABHRCA and National HAB Program    

changes

• Expected HAB Summit outcomes and 

benefits
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• Two National HAB research programs authorized by 
1998 Harmful Algal Bloom and Hypoxia Research and 
Control Act (HABHRCA): ECOHAB & MERHAB

• Research and management needs identified through 
workshops like this one, which then form basis of 
competitive announcements

• Partnerships established between researchers and 
managers in federal, state and local agencies, tribes, 
academia, and private industry

• Result is development of tools and strategies to 
protect human and ecosystem health and coastal 
economies



• Improve understanding of HAB ecology to 
develop new management tools, 
predictive models, and prevention 
strategies

• Develop understanding of trophic transfer 
of toxins, biosynthesis and metabolism of 
toxins, and impacts of toxins on higher 
trophic levels to guide management 

Model output predicting Alexandrium 
abundance in the Gulf of Maine, 
Image: D.McGillicuddy, WHOI 



• Builds capacity of local, 
state, and tribal 
governments, and the 
private sector for less 
costly and more precise 
and comprehensive HAB 
monitoring and response ORHAB

Photo: Vera Trainer 



• ECOHAB & MERHAB: 
$16.6 million

• ECOHAB PNW
• ORHAB, Cal-PReEmpt, 
MERHAB RAPDALERT, 
MERHAB coastal Oregon Preparing a shellfish sample for 

analysis

Photo: Gregg Langlois , CA DHS
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Ecohab: 9.4 million (NOAA $5M), MERHAB $7.2 million



• ECOHAB & MERHAB: $10 million
• 20 ECOHAB projects; include
research on causes and
controls, food web impacts, 
macroalgae

• 6 MERHAB projects; include 
development of instruments
and assays for detection Applying a shellfish sample to a 

field test for PSP toxins

Photo: Gregg Langlois , CA DHS
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ECOHAB: $8.5 million (NOAA 5.8M)
MERHAB: $1.5 million




• 2004 HABHRCA  – added a new program: 
• RDDTT

Research, 
Development, 
Demonstration, and 
Technology Transfer

…to Reduce HAB Impacts

Photos: Fish kill in Texas, The Facts, Brazoria County; 
Shellfish closure sign, J. Kleindinst  WHOI



Presenter
Presentation Notes
Workshop Report—Workshop held in 2007 with 50 attendees, including researchers, tribal, state, and federal managers, and private industry.  Represents a detailed plan.




Elements of RDDTT
(Research, Development, Demonstration and 
Technology Transfer)

 Establish Prevention, Control 
and Mitigation (PCM) Program

 Expand Event Response

 Develop Core Infrastructure 
Program

Photos: R. Pierce (Mote), J. Glass (TPWD), 
NOAA CCEHBR
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Although the legislation focuses on PCM, the community felt that management and response could not be improved without efforts to enhance event response capabilities and to improve the core infrastructure needed to address HABs and their impacts.



• New, peer-reviewed competitive 
research program

• Develop , demonstrate and  
transfer new technologies, 
strategies, and methods for HAB 
PCM

Photos: J.Culter & D. Ayers



Change environmental conditions such as 
nutrients/hydrodynamics; minimize or prevent 
introductions of invasive HAB species and their 
cysts

Photo: USDA

PCM – Prevention
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Photo: shellfish aquaculture in Massachusetts 

From report: Minimize or prevent introductions of invasive HAB species, their cysts, and organisms that facilitate the success of HAB species
Objectives: 
Evaluate the effectiveness of existing  technologies (e.g., molecular, immunological, rapid/automated enumeration) for identifying, quantifying, and assessing the viability of HAB species/cysts and HAB-promoting species in ballast water and other vectors, such as bivalve aquaculture. 
Evaluate existing ballast water treatment  strategies and methods (e.g., ballast water exchange, biocides, mechanical removal) for efficacy in removing or killing HAB cells and cysts. 
Develop models to estimate the probability  that a nonindigenous HAB species would become established in a new habitat following introduction via ballast water or other vectors. 
Rationale: 
There is compelling evidence that HAB cells and their cysts can be transported across wide geographic ranges through several vectors, notably ballast water, and become established in the new environment. Therefore, efforts should focus on preventing their introduction prior to delivery into a new habitat and predicting the likelihood of their success in a given area.



Eliminate or reduce the levels of HAB 
organisms and their toxins through 
mechanical or biological mechanisms

Photos: J. Culter and Mario Sengco

PCM – Control
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Photo Note:  photo on right showns two normal alexandrium cells (red circles) along side with one infected with a parasite (shown in green).  The parasite is emerging, bursting and killing the alexandrium cell.

Text from report:
Objectives: 
Evaluate various options for destroying and/ or removing HAB cells and toxins through chemicals, biological agents (e.g., viruses, bacteria, parasites, grazers), and mechanical means (e.g., flocculation, filtration, skimming, ultrasonic disruption), as well as approaches involving genetic engineering (e.g., reducing toxicity of HAB species) and environmental manipulations similar to those outlined above (see Prevention section).
Characterize the short- and long-term  environmental impacts of these control strategies on natural communities and the environment.
Determine the fate and effects of toxins released through application of individual control measures.
Develop technical and engineering solutions to large-scale application of various control options.
Conduct knowledge, attitudes, and perceptions (i.e., KAP) studies on the community acceptability of HAB control for developing outreach materials to educate the public about HAB control initiatives. 
Rationale: 
Current management approaches consist mainly of strategies for responding to the presence of HABs cells and toxins to minimize their adverse effects (i.e., mitigation). Strategies to directly control or reduce the concentration of organisms as well as the toxins they produce are generally lacking and should be pursued as part of a comprehensive management program. Studies of social issues related to bloom control strategies are needed as well. 



Forecasting to allow proactive 
management measures

Image: D. McGillicuddy and R.He, WHOI

PCM – Mitigation
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From page 24: Objectives: 
Develop data assimilative predictive models that • can forecast HABs in a cost-effective and timely manner.
Develop food-web based models for the fate and • effects of HAB toxins. 
Model long-term risks to ecosystems from • exposure to HAB toxins.
Develop models of socioeconomic costs of • HAB impacts and the cost effectiveness of PCM strategies to support decision makers.
Rationale: 
Models are needed at various levels for effective HAB management. The application of in situ observations from coastal observing system and remote sensing platforms will improve HAB model forecast accuracy, and information on toxin dynamics in different food web compartments is critically important for managers charged with the protection of public and ecosystem health. Quantifying HAB toxin impacts on habitat degradation and the sustainability of coastal and freshwater ecosystems is also an essential aspect of resource management. Furthermore, providing information on economic impacts of HABs on coastal communities, as well as the risks/benefits of PCM strategies to economies, aquaculture enterprises, etc. will be necessary to develop cost-effective management strategies.



Monitoring of recreational waters and 
drinking water sources - improve drinking 
water treatment and protect public health

Photos: Greg Boyer

PCM – Mitigation
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From page 23:
Drinking water monitoring and treatment
Objectives: 
Establish guidelines for safe levels of HAB toxins in drinking and recreational water.HAB Research, Development, Demonstration, and Technology Transfer National Workshop Report
Monitor source water for HAB cells and toxins, and develop real-time monitoring systems for toxins and cell fragments during water treatment. 
Develop supplemental water treatment processes  for toxins.
Rationale:
Neither regulatory nor guideline levels for HAB toxin concentrations in finished drinking water or recreational waters have been established in the United States. Water should be monitored during treatment to determine whether supplemental treatment processes are needed to prevent toxins from entering the finished water stream. Supplemental treatment processes for water utilities are also needed to reduce toxin concentrations to safe levels.



Understanding social and economic impacts 
of HABs and human responses to HAB 
management

PCM – Mitigation

Photo: D. Ayers, 
State of WA

Presenter
Presentation Notes
From page 26 on human dimensions:
Human Dimensions
Objectives:
Measure and anticipate the social and economic • costs and benefits (intended and unintended) of PCM strategies to inform societal decision-making, including the justified level of investment.
Develop an understanding of public knowledge, • attitudes, and perceptions of PCM to produce communication strategies that promote public trust, awareness, and risk-reducing behaviors.
Identify and evaluate approaches (e.g., economic • incentives, laws, and education) for facilitating changes in human behaviors/attitudes needed to develop and implement PCM strategies.
Conduct “institutional analysis” (i.e., research • on the nature, strengths, and weaknesses of how people work together) to improve the coordination of researchers, decision-makers, and stakeholders involved in PCM research and implementation.
Rationale: 
Human dimensions research brings to bear tools of the social and behavioral sciences and the humanities to enhance HAB response and is critical to ensure socially-responsible development and effective implementation of PCM strategies. 



Region 2010 2011 2012
Gulf of Mexico, 
Caribbean,
Pacific Islands

MERHAB ECOHAB PCM

West Coast,
Alaska, 
Great Lakes

ECOHAB PCM MERHAB

South Atlantic,
Mid-Atlantic,
Gulf of Maine

PCM MERHAB ECOHAB



• West Coast Regional HAB Research 
and Action Plan to guide resources
• Fostering of partnerships to implement 

recommendations
• Greater protection of human health, 

marine resources and coastal 
economies
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