
SAB-INC Requests and Questions
for EPA’s N Research Program

• Provide US EPA's nitrogen research on ecosystems; 
• What plans does US EPA have to help INC's workings move forward.
• How do reactive nitrogen compounds impact ecosystem goods and services?
• Are there certain services for which RN is the sole or major factor (can

be positive or negative)?
• Are certain of the RN-impacted services more sensitive than others? 
• Which of the RN-impacted services have been the most affected?
• What are the most appropriate metrics for ecosystem goods and services (e.g. 

dollar value, quantity of goods, flux of materials)? 
• For such metrics, what are the best reference points or states relative to RN-

impacted services? 
• What are the gaps in knowledge or data for RN-impacted goods and services?
• Is there enough information to establish trends in ecosystem goods and 

services? 
• Describe how EPA is addressing these gaps.
• Are there known, or suspected, tradeoffs among RN-impacted goods and 

services (i.e. different goods/services coupling)? 
• Tradeoffs among N-impacted and those impacted primarily by other factors 

(e.g. biogeochemical coupling)?
• What are EPA's strategies for integrating research on RN impacts? 
• How could this strategy be translated into improved resource management 

policies?



• Inventories of EPA N Research
Air Monitoring and Modeling
Water Quality - Nutrient Criteria Development
Ecosystem Monitoring and Assessments (Including NEPs)

• Impacts on Ecosystem Goods & Services
Identification
Metrics
Data availability
Reference points
Sensitivity
Tradeoffs
Gaps

• Mechanics of future research planning and 
information flow

How will EPA address gaps?
How will efforts be integrated?
How will SAB – INC be kept informed?

• Outcomes
How will research results inform policy and practices?

Categories of Questions



Proposed Nitrogen Research Within 
ORD’s Revised Ecological Research 

MultiYear Plan
• The pollutant-specific component of ORD’s revised MultiYear Plan 

for Ecological Research wiill focused on reactive nitrogen (Nr) 

Identifying and quantifying ecological services affected by nitrogen 
pollution and Nr controls
Across spatial scale and media 
In combination with place-based and ecosystem-specific (wetlands) 
research foci

Long-Term Goal (still in discussion)

• “By 2013 half of EPA Regional Offices and all coastal states, 
including those on the Great Lakes, will be using guidance and 
decision-support tools developed by ORD and its partners to meet 
Clean Water and Clean Air for reactive nitrogen (Nr)”



Supporting Functions and Structures
Biogeochemical cycling

Carbon, storages and sequestration
Nutrient cycling (all major and 

minor)
Primary production

Terrestrial 
Aquatic

Regulating
Water purification
Nutrient regulation

Aquatic trophic structure
Soil and sediment fertility

Air quality regulation

Provisioning
Food production
Water quality
Raw materials for building

Plant
Animal

Energy Production
Biofuels

Cultural Services
Recreation

Ecotourism
Leisure
Boating
Recreational sports

Aesthetic
Air quality

Fossil Fuel Burning

Energy Production

Transportation

Industrial N-Fixation

Fertilizer

Reactive 
Nitrogen

in Air , 
Soils,

and Water

Chemical
Feedstocks

Non-reactive Nitrogen

Ecosystem Services Anthropogenic Sources

Proposed ORD N  Research Focus on 
Ecosystems Services



Research & 
Data Inputs

Pollutant Specific 
Research 

Integrated Multi-
Media Nitrogen

•Data Assembly
•Data Management
•Optimization Model
•Analysis Tools
•Decision Support 

Eco District

Wetlands 

N 

Eco District

Wetlands 

N 

N 

Eco District

Wetlands 

N 

N 
N 

On-going Air 
Research and 
Monitoring

On-going Water 
Research and 
Monitoring

On-going place-based
Research and Monitoring

Clean Air Goals

Sustainable Land
Use

Clean Water Goals

Scientific Basis  for
Secondary Std

BMP
Guidance

Scientific Basis
forWQ Criteria 

Environmental
Results

Proposed Framework 
for ORD’s Nitrogen 

Research Effort 



Critical Path Concept For ORD’s
Reactive N Research

∆Nload

Ecosystem
Model

Ecological
Services
Module

Services
Valuation
Module

Sources
Decision Support

Tool
Control Decisions

And Tools
• Natural
• Anthropogenic

Valuation of
Effected 
Services

Example: Wetlands Impacts on
Wetland 
Services
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