
 

 

 

 

One of four centers funded under EPA-STAR program for ‘National Centers for Innovative and  

Sustainable Water Research, Incorporating a Systems View of Nutrient Management’ 

EPA water research challenges addressed in this project: nutrient reduction, tools for state and local 

implementation, watershed and groundwater systems governance structures and markets. 

 

APPROACH:   

Innovative and integrative process to identify optimal locations for nutrient interventions (tactics and strategies) within 

watersheds combined with an explicit stakeholder engagement process. 

1) Find optimal solutions to reduce nutrient pollution by understanding the sources and flowpaths of nutrients 

that impact water quality and ecosystem function and how individual management practices integrate and 

aggregate from field to watershed scales. We accomplish this by addressing two main types of challenges 

associated with non-point source nutrient problems: system level challenges (addressed through strategies at 

landscape and watershed scales) and enterprise level challenges (addressed through tactics at scale of 

individual farms or stormwater facilities). 

2) Provide ‘real-world’ examples that identify areas of opportunity at various scales (e.g., farm, community, 

county, and watershed) where a set of management strategies and tactics can be combined to achieve a net 

response in nutrient reduction.  

3) Enlist community involvement in the design, acceptance and implementation of nutrient management 

systems (a.k.a. discuss the areas of opportunity, strategies, and tactics with the CPC to collectively determine 

plausible scenarios). Scenarios are realistic sets of interventions to control nutrient inputs and outputs to a 

study area. Choose scenarios that span the range of attainable nutrient targets for a defined area (~3-6 per 

geographic unit) 

COMPONENTS: (Figure 1) 

Figure 1. The CNS is 

administered by the Executive 

Leadership Team (ELT), assisted 

by the Consortium Council and 

Project Coordinator. The Scientific 

Advisory Committee, Project 

Evaluator, and Community 

Partners Council advise, interact, 

and provide feedback to the ELT.  
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SCENARIO-BUILDING STEPS: (Figure 2) 

 

 

                                    
  

 

1) Model to identify target areas and nutrient drivers (Team 1 and Team 2) 

2) Validate nutrient predictions and outcomes with ecological indicators (Team 3) 

3) Identify realistic intervention options ranging from farm-specific BMPs to regional policies to help 

build scenarios (Team 4) 

4) Compile building blocks for scenarios, including modeling results, intervention options, and lessons 

learned from annotated case studies (Team 5) 

5) Evaluate (valuate) the costs, benefits, and consequences of each scenario with regard to economics, 

ecosystem services, and uncertainty (Team 6) 

6) Evaluate sets of scenarios at “All Hands” and stakeholder meetings to elicit reactions, choices, etc. , 

which are documented and transformed into lessons learned (Team 7 and Community Partners 

Council) 

7) Engage stakeholders throughout steps 1 – 6 (Team 7 & Community Partners Council) 

 

 

 

PHASES: 

The above steps will be carried out repeatedly across the following three phases of the project: 

1) PHASE 1 (Experimental Watersheds) 

4 original watersheds are characterized with models and empirical data to build the scenarios. Study 

watersheds include Conewago Creek (PA), Mahantango Creek (PA),  

Spring Creek (PA), and Manokin River (MD). Local stakeholders in each watershed will be engaged, 

including conservation districts, watershed managers, county planners, municipalities, watershed and 

conservation groups, and agricultural interests. 

2) PHASE 2 (Scaled Watersheds) 

Phase 1 process is repeated for 2 of the original watersheds at a broader geographic scale. 

3) PHASE 3 (Priority Watersheds) 

Phase 1 process is repeated for 2 new watersheds with limited available data (selected with stakeholder 

and sponsor input) and repeated again for wider application. 

 

 

**Note: The primary objective of the CNS is to develop a process to identify, articulate and address the “webs of 

nutrient flows” that characterize nutrient inputs and outputs of both agricultural and non-agricultural systems. Thus, 

the scenarios and lessons learned are the main product. Actual implementation of the preferred nutrient 

management strategies and tactics gleaned from the scenarios and lessons learned are beyond the scope of this 

project and represent next steps for future projects.  

Figure 2. Steps used to develop the 

process for identifying realistic strategies 

and tactics for addressing nutrient issues 

(i.e. building realistic and applicable 

scenarios). 
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