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Presenter
Presentation Notes
The previous presentation showed nutrient loads from the watershed to rivers and streams, my presentation is focused on the end point or where the loads go and what the impact is to estuaries and coastal waters of the US. 
 
Our study of nutrient pollution, also called eutrophication, looked at nutrient related water quality conditions, sources of nutrient loads and expected future changes in conditions in 141 US estuaries.
 
The USGS load and trend results are very important to our work and critical to development and targeted application of management measures to help us understand how best to prevent further degradation and to improve degraded waterbodies




Global Context and Guiding Legislation: Nutrients 

US Clean Water Act of 1972, US 
Harmful Algal Bloom and Hypoxia 
Research and Control Act of 1998 

 

EU Water Framework Directive, 
Urban WasteWater Treatment 
Directive, Marine Strategy 
Framework Directive 

Diaz, R.J. and R. Rosenberg. 2008. Spreading dead zones and 
consequences for marine ecosystems. Science 321:926-928 

Eutrophication is a significant problem worldwide (US, EU, China, 
Japan, Australia and elsewhere) 

Presenter
Presentation Notes
Although our focus is the US, I want to show that the legislation we have in the US that mandates monitoring, assessment and management of nutrient loads and related water quality has parallel legislation in Europe, China and elsewhere - Nutrient pollution issues are a global problem.
 
This map of Europe shows impaired areas in red dots and areas of concern in yellow dots.



What does eutrophication look like? Where is it?  
Potomac River, MD Caloosahatchee Bay, FL 

Florida Bay, FL Washington State 

Presenter
Presentation Notes
These are photos of what you might have seen that is indicative of nutrient related problems which begin with algal blooms (shown here) cause low dissolved oxygen which cause fish kills, can shade and kill seagrasses and can include harmful algal blooms.
 
These problems occur all around the US: MD, FL, WA, it is recognized as a national problem.




Eutrophic Condition 
http://www.eutro.us 

http://www.eutro.org/register 
 
 

1990s – 69% assessed systems M to H 
 

2000s – 65% assessed systems M to H 
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Presenter
Presentation Notes
Our assessment study used a combination of the indicators just mentioned (algal blooms, low dissolved oxygen, loss of seagrass) to evaluate the nutrient related conditions in 141 US estuaries in the early 1990s and again in the early 2000s. 
 
This map shows conditions in the 141 US estuaries in the early 2000s. Red is highest level impact, blue is least, white is unknown.
 
Arrows pointing upwards indicate improved conditions since the early 1990s, downward facing arrows indicate worsening conditions.
 
We see that conditions are worst in areas of high population density (i.e. mid-Atlantic). Of note is the Mississippi River Outflow mentioned in the previous presentation – high impact, drains 2/3 of the US.
 
The majority of US estuaries evaluated in the study have a moderate to high level of nutrient related degradation. Overall, conditions have remained the same since the early 1990s; 65-70% of systems with moderate to high impact in both timeframes despite the effort to reduce loads, and we have seen from the previous presentation that nutrient loads have increased in many places. The largest sources are from agricultural runoff – from USGS data.
 

http://www.eutro.org/register


Future Outlook 

1990s – 71% assessed systems – worsen 
               7% assessed systems – improve 

 

? Unknown No Change 

Worsen High Improve Low 

Worsen Low Improve High 

http://www.eutro.us 
http://www.eutro.org/register 

 
 

? 

2000s – 65% assessed systems – worsen 
             20% assessed systems – improve 

 

Presenter
Presentation Notes
Our study also looked at what conditions are expected to be 20 years in the future given what we know about present conditions, existing and planned management measures, and changes in population and land uses.
 
From those systems we have been able to evaluate (unknowns in white) we see that most are expected to worsen (indicated by orange and red). The number expected to improve has increased slightly since the first assessment, which is indicative of attention being given to improving management measures.

http://www.eutro.org/register


Changes 1990s – 2000s 

Improved due to management efforts, primarily point source 
Worsened due to population increase and associated activities 

Analysis was possible for 58 of 141 systems 
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Trend in Nutrient Impacts in US Estuaries     
1990s -2000s  

Presenter
Presentation Notes
This slide shows the changes in eutrophic condition in the decade from the early 1990s to the early 2000s for the systems that could be evaluated. An equal number of systems have improved and worsened, most have remained the same, for many we do not have adequate data to evaluate. 
 
The systems that have changed are all small and represent about 20% of the total US estuarine area. 
 
Improvements were attributed to management efforts, mostly point source controls which are relatively more cost effective and easier to manage than are non-point sources.
 
Worsening conditions were attributed to continued population increase and associated activities within coastal watersheds.
 
The USGS nutrient model results were key to putting this picture together and are needed to help target management measures.




Top 20 Mississippi River Basin Watersheds 
Contributing the Largest Amounts of  
Total Nitrogen to the Gulf of Mexico 

Presenter
Presentation Notes
As an example, I borrowed this slide from the USGS. It shows the top 20 Mississippi River Basin watersheds contributing the largest amounts of nitrogen to the Gulf of Mexico. In order to make progress on improving estuarine water quality, we need to understand which nutrient sources and which areas are contributing the largest amounts of nutrients to our estuaries. This information will help us target our management actions.
 
USGS nutrient models can be used to identify which nutrient sources and areas that contribute the most nutrients to estuaries, such as the Gulf of Mexico. The dark areas shown in this map of the Mississippi River Basin contribute the largest amounts of nutrients to the Gulf of Mexico. The top 20 basins contributing the largest amounts of total nitrogen to the Gulf are outlined in yellow.



Sources of Nitrogen: 
Top 20 watersheds Contributing the Largest Amount 

 of Total Nitrogen to the Gulf  of Mexico 

Atmospheric Deposition 

Fixation and Legume Sources 

Manure (Confined) 

Urban Land 

Farm Fertilizer 

Sewerage Point Sources 

Presenter
Presentation Notes
The USGS models can provide new insights about which sources are contributing the largest amounts of nutrients to streams and eventually to the Gulf of Mexico. This slide focuses on the top 20 watersheds contributing the largest amounts of nutrients to the Gulf of Mexico, those outlined in yellow in the previous slide. We see that nonpoint sources, such as farm fertilizer, are generally the largest sources of nutrients transported to the Gulf. In 3 of the top 20 watersheds, point sources are the dominant nitrogen source. These USGS findings are reflective of what our NOAA assessment found on a national basis, that the biggest concern is management of non-point sources and specifically agricultural sources.
 
Knowledge of the location and magnitude of sources helps us target nutrient management actions where they will have the greatest impact on downstream waterbodies, and it additionally helps resource managers to target limited dollars on managing those sources.
 
Knowledge of the location and magnitude of sources helps us target nutrient management actions where they will have the greatest impact on downstream waterbodies, and additionally helps resource managers to target limited dollars on managing those sources.



Tampa Bay – A management success 
Nutrient impact: Loss of seagrass 1950-1990  

3 major actions since 1980: 
1. WWTP improved treatment (90%   N from this source)  
2.  Stormwater treatment regulations reduced N loads  
3. Phosphate industry Best Management Practices (BMPs) 

reduced spills of N and P at docks 
 

(cost: $28.7 million / year for projects and actions) 

60% reduction N loading since 1980 
Significant increase in seagrass acreage  

Presenter
Presentation Notes
To leave off on a hopeful note, I wanted to share the story of Tampa Bay, FL.
From the 1950s to the early 1990s Tampa Bay lost nearly half of its seagrasses due to nutrient pollution. The goal from the 1980s was to bring back seagrasses to 1950s levels.
 
Three actions were put into place: 
Improvements to WasteWater Treatment Plants, 
Stormwater regulations were implemented and 
The phosphate industry improved their practices of loading/unloading fertilizer at the dock to reduce spillage.
 
This has cost nearly $30 million per year
 
One note is that there was a lag of several years after nutrients were reduced before improvements were seen, investigations showed that groundwater sources were partly responsible. BUT - 

Since the 1980s, loads have been reduced by 60% and there has been a significant increase in seagrass acreage.




Summary 
• Moderate - high level nutrient impact in 65% of US estuaries 

• Improvements are possible, have been observed 

• Worsening is seen in an equal number of systems 

• Overall, little change early 1990s – early 2000s 

• Continued management is needed  

• Innovative management measures are being explored such 
as nutrient removal through shellfish aquaculture  

• USGS nutrient monitoring/modeling results critical to this work 
 

Try the ASSETS model yourself:   www.eutro.org/register  
 
For more information contact: Suzanne.Bricker@noaa.gov 
Websites: http://www.eutro.org,  http://www.eutro.us  
 

Presenter
Presentation Notes
USGS nutrient monitoring / model load estimates are critical to putting together the status and trends picture for nutrient pollution impacts.
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