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The definition of an EFF: An EFF is not to be viewed as simply a facility housing 
instrumentation by which researchers would come to collaborate to study a variety of 
environmental problems BUT as a defined collaboration with defined objectives and 
hypotheses for the study of the larger-scale stressed environmental system. Several EFFs 
should be supported (10 to 12 throughout the U.S.) that will be focused on different 
geographic regions and different environmental problems and their solutions. The EFF 
will be multi-institutional and multi-disciplinary. The region for the EFF should be 
focused on sources of the pollution problems, causes and effects, examining approaches 
for temporal and spatial characterization appropriate to the scale of the specific EFF. 
Although the study focus will be specific to the area, the scientific approaches should be 
general to the problem and translatable to other geographically areas for addressing 
ultimately sustainability of the system.  
 
Key common components of an EFF are envisioned and could include: 
1. Study of a perturbed system that is of an applied nature, addresses multiple problems 

and is solution oriented. 
2. Instrumentation of the system. This will be a critical component and could involve the 

development, deployment and/or testing (verification/standardization) of  instruments 
that might provide real-time or near-time data and can be accessed through  remote 
type sensing. (This could build on existing infrastructure in some cases, that 
originally was service oriented to layer over scientific investigations). The key goal is 
to provide better monitoring in some cases real-time, focused on taking measurements 
to solve problems. 

3. Monitoring of the system. There should be a commitment to standard types of data 
collection of diverse data sets – including metadata to describe data collected over 
time. It is critical to include metadata for data management, and raw data for quality 
control.  

4. Modeling of the system will be an integral component (and is needed to be able to 
integrate varying temporary and spatial scales and allow translation to other systems). 

5. Engineering of the system. This may be process-oriented, solution-oriented, decision-
oriented, examining along with key stakeholders the potential for adaptive 
management. Mechanism to assess uncertainty, related to environmental decisions 
should be included. This would allow for a defined societal dimension. 

6. An educational component.  
7.  A funding structure that will allow for building and critical mass for both 

infrastructure and intellectual capacity.  
 



Issues regarding the development of CLEANER 
 
The integration of EFFs can be partially accomplished via software integration and 
sharing of model and data development. It is critical that an EFF gather raw data as well 
as meta data for data management and QC. The data need to be archived, retrievable, 
with linkages documented (i.e., algorithms). The development of models, data, 
approaches, and instruments should be broadly applicable (to other EFFs, for example). 
An essential aspect will be the cyberinfrastructure connecting EFFs. 
 
The notion of standardization and compatibility should be part of the EFF infrastructure.  
But to go further, each EFF would have an agreement, and coordination on common 
problems, issues, and important policy questions that drive the research questions. For 
example what drives the costs and tradeoffs of each decision. Each EFF should involve 
air/water/land issues integration with a regional multimedia approach. 
 
Planning grants are seen as the best approach as part of the next effort in defining the 
EFF. This should include the community, stakeholder and educational components. 
 
 
Research issues in the study of Estuaries and Bays with an EFF approach 
  
EFFs are particularly necessary to study watersheds that link the freshwater system to the 
coastal environment. Why? Estuaries and Bays are generally large in scale and upstream 
and land-use activities will impact these systems. This makes them quite complex.   
Estuaries and Bays are ecologically important as well as economically important to 
communities and society. They encompass significant national problems. Interestingly, at 
even the basic level we don’t even know enough about the fresh water flows to these 
systems, which is critical for the geographic delineation of the estuary and it’s health. 
Thus EFFs are the most appropriate approach for bringing the needed science for better 
understanding system health and sustainability. This may all boil down for society to the 
problems of fish and beach advisories, which is one that needs to be addressed from 
large-scale and multi-disciplinary perspectives. 
 
It seems that all four coasts should have an EFF (Great Lakes, Pacific, Atlantic and Gulf 
of Mexico). A common question to be answered is “What are the chemical/biological/ 
physical processes the deliver contaminants and/or the impacts of these contaminants to 
the human environments?” The complete coastal margins would be included in this type 
of EFF. Riverine, atmospheric, and groundwater inputs, processes and exposures should 
be included. Long-term observational data can be included, and thus both retrospective 
and prospective designs for problem definition and solution can be addressed. 
 
In this case, it is best that there be linkages to the other EFFs or other programs  (to take 
into account the atmospheric/ground water and riverine inputs). 
Processes that need to be addressed include but are not limited to sediment transport and 
sediment chemistry, bioaccumulation, microbiologically-mediated transformation to 
define impacts, toxicity to ecosystem, bioavailability and associated fish advisories, 



transport and fate of pathogens. Knowledge of ecosystem structure and function is 
needed, and an integrated systems approach to couple physical and chemical processes to 
the biological through modeling and data acquisition will be critical.  
 
Clearly, the goal is to define ecological health for remediation/restoration and protection. 
Modeling of freshwater inputs and monitoring of chemical and biological water quality 
through instrumentation will be needed, focused on the three parts in the EFF approach. 
 
Sources  Processes       Remediation 
 
 
 
Some Key Study Issues and Areas Identified 
Some key problems that could be addressed with an EFF are as follows: 
 
1. Hypoxia in (Lake Erie, Chesapeake) Lake Erie hypoxia has been associated with fish kills.  

Explosion of Zebra mussels, 3 ft decrease in lake levels, PCB and DDT increasing, P loads are not 
greater, and chlorophyll is not higher – what is causing this? Data are missing to understand this 
phenomenon.   

2. Fish advisories, vectors impacting human health (San Francisco, Hudson, Gulf) How 
to reduce fish advisories in San Francisco Bay as vectors to human health and ecological damage – for 
example, PCBs and mercury. Where does the contaminant come from, and is there a remediation 
approach we can take to address this? Or, how does partitioning of contaminants between sediments 
and fish occur and how can we control it?  

3. Beach advisories (Gulf, Pacific and Great Lakes, Eastern Seaboard). There is a continued 
increase in bacterial pollution on recreational beaches, leading to economic damage in the community 
associated with the beach closure. Where are the bacteria coming from? Do they represent a human 
health risk? How to better sample, given the spatial and temporal variability of contamination events?  

4. Hazardous Algal Blooms (Gulf, Chesapeake, Bodega Bay) How to address algal blooms 
caused by nutrient loading into the Chesapeake bay? What effect would result from increasing WWTP 
effluent quality? Is agriculture a more important driver? 

5. Preservation of Ecologically important fish species (Hudson, Puget Sound) 
 
Infrastructure and management approaches 
 
For studies of estuaries, distributed facilities are likely the best approach, with centralized 
analytical laboratories and modeling centers. A core group of facilities will make up the 
EFF. The scale for EFFs is likely to be varied but on the large size (104 km2 in scale). 
 
LTER – is a good model, but there would be distinct differences. CLEANER would be 
more applied and include a societal dimension, taking measurements to solve problems.  
Cleaner would be more integrated, a networked series of sites rather than individual units.  
Also, the scale of CLEANER is much larger. CLEANER could encompass the LTERs, 
NAWQA, and their associated information databases for decision-making and more.  
CLEANER would be a solution provider versus NEON, which would provide baseline 
information on a system. 
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