
CLEANER II: Workshop 
 

Major River Basins 
 

Responses to Questions: Notes taken during the meeting are in plain font. Postcript 
comments are in italics, based on my (L. Baker) recollection/reflections from the 
meeting. 
 
Question 1A:  What should CLEANER be? 
This question was not on the original list, but was raised because there seemed to be a 
wide variety of ideas about what CLEANER is or should be.  Here are some responses 
collected after 10 minutes of meditation: 
 
Fundamental research for cost-effective solutions of national environmental problems. 
Engineering science approach over a series of spatial scales 
Promote collaboration 
Unique 
Focus on restoration 
Integrated network of facilities to support research on the built and natural environment 
Provide solutions to wide-ranging environmental problems 
Quantitative studies that focus on largest impacts (urban/ag) 
Framework and infrastructure for complex regional ecosystems using quantitative 
information-based tool, models.  
A validation, analysis, prediction and decision processes.  
Transfer knowledge – education outreach 
Share results on national and international scale 
Independent scientists and agencies to supplement existing data collection on large-scale 
problems to answer questions that cannot be addressed by individual agencies or groups 
or disciplines alone. 
Sustainable society – healthy welfare 
Understanding feedback loops 
Production/Use ! Environment ! fate/transport ! chemicals 
Exploiting advanced technology, measuring, data management, modeling 
Social & biophysical 
A common theme was that CLEANER should be developed to address long-term vision – 
not just short-term problems. And it must have the flexibility to adapt too future needs. 
 
EFF: Our definition is a network of facilities or people or data or technologies. Includes 
outreach. The definition emphasized people, not physical infrastructure, a point 
reiterated throughout the meeting (see notes below).   
 
Question 1: Examples of important research questions related to river basins that 
could not be addressed (or not addressed satisfactorily) unless you had an EFF. 

Emphasis on episodic events as a unique theme for this program? 
Nutrient Cycling 
N Transport 



Pathogen Transport 
Dynamics of rivers (sediment stability) 
Hg Cycling- old versus new 
Real-time simulation 
Biota recovery [salmon through entire life stages] 

 
Question 2: Physical infrastructure needed for an effective EFF. 

A. Distributed sensor networks (mobile) [ground-base] 
Remote sensors  

 Multi sensor fusion [algorithmic tools] 
 Methodology of scaling 

B. All scales are appropriate up to 100,000 
C. For rivers – focus on episodic events – special tools to collect data 

Linked sensors. 
The dynamics of rivers makes CLEANER a particularly useful approach. 
CLEANER would allow measurement of that dynamic nature.  This is particularly 
important for understanding fluxes of sediment, nutrients, etc., which are largely 
driven by episodic events.  Over longer periods, satellite imagery would be useful 
in measuring fluvial dynamics, also important in understanding long-term fluxes 
of nutrients and pollutants. 

 
Question 3: Management structure for EFFs 
 Consortium 
 Analysis Unit for each theme (River Basins) – similar to NCEAS? 
 Possibility of one CLEANER Center to link airshed/watershed issues 
  
Question 4: Organization and structural elements for effective collaboration across 
disciplines and universities  

Autonomy for researchers but being able to move things up to the more holistic 
level. 
Common IT  
Open architecture 
Face-to-face 
Data integration early on 
Set rules for data sharing, publications, graduate student supervision 
Logistics 
Management support/facilitator [research on management structure] 
Common Goal/Vision with shared objectives 
Rewards for integration? 
Project Leadership  [Management consultants/development]    

There was a strong sentiment that CLEANER should avoid developing a centralized 
infrastructure — that a distributed system would be better, using cyberinfrastructure for 
communication, data sharing, etc. The group was strongly influenced by the awareness of 
a rapidly evolving potential for cyberinfrastructure development. 
 



Further Questions: 
Question 1: How should EFFs be linked to promote information exchange and 
enhance interdependency among systems and regions? 
   IT framework 
 Grad student exchange  
 
Question 2: What infrastructure would provide for rapid assessment of research 
needs? Should planning grants be used to better define EFFs before full-scale 
development?  
 Rapid assessment 
  Two steps: problem and approach 
  Advisory board (regulatory, community (technical and non-technical) 
 Planning grants 
  Put together an inventory of existing (potential) stations 

The group felt that several types of planning grants might be needed 
1. Single initial planning grant for CLEANER development 

   2. Later, each EFF will probably do its own planning grant 
  Focus problem or representative environmental compartment 
  Flexible EFF 
   Permanent 
   Flexible sites 
   Not necessarily a permanent building 
 
Question 3: How can the networked EFF infrastructure be used to articulate science, 
engineering and policy alternatives?  
 Modular (not one lab in one place) 
 Permanent and non-permanent study sites 
 Mobility of equipment 
 Necessary physical infrastructure 
 Instrument development, emergent technology, continuous technical development 
 Provides interface with NEON (NEON fixed, CLEANER mobile) 
 Communication is central 
  Science/policy research 
   Need policy types 
   Novel communication 
  Modeling/visualization 
 
Question 4: Extent (and how) should data collection and quality assurance protocols 
be standardized to improve data comparability among EFFs.  
 To the extent possible, with eye toward modernization 
 Focus on metadata, etc. 
The group recognized that new methods (e.g., new sensors) would be developed over 
time, requiring continuous development of protocols. 
 
Question 5: Role of modeling in experimental design/analysis and integration of 
information within and among EFFs 



 Interpolation, extrapolation 
 Hypothesis testing 
 Community model 
 Prototype 
The community/prototype model theme emerged as a central focus. The idea here would 
be to develop models with open architecture that could be used by everyone. The 
“prototype” concept referred to models in an early development stage, possibly 
developed with simple language (such as Excel) that could be used by a wide variety of 
individuals (researchers, students) with minimal learning curve. 
 
Question 6: EFF activities in relation to education at various levels and community 
outreach programs. 
 Flexible students to go with flexible infrastructure 
 Use current data for education purposes 
 Graduate education 
A theme that developed here was the idea that raw or minimally processed data might be 
used by many agencies at various levels of government to provide feedback loops. An 
example of widely used sensor data was the USGS river gauging stations, which collect 
real-time flow data. These data often are used by kayakers and other recreational users 
(some sites even have a Webcam, so you can see the river). 
 
Another example was the use of inferred lake turbidity (from satellite imagery) by real 
estate agents in Wisconsin.  
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