Loss of Seagrass in Tampa Bay

An Example of the Effects of Upland Activities on an Estuarine Ecosystem

Seagrasses provide both food and shelter for many marine animals, especially young fish and shellfish.  A significant decline in the extent of seagrass beds or a change in their composition is one measure of undesirable change in marine ecosystems.  Since 1950, when population growth began to increase exponentially in the Tampa Bay, Florida area, nearly half the bay's marshes and 40 percent of its seagrasses have disappeared.  Evidence indicated that the dieback of seagrasses could be attributed to the rapid urbanization of the Tampa Bay region.  Urbanization contributed excessive nitrogen to the bay, which stimulated an overabundance of phytoplankton (algae suspended in the water column) which, in turn, resulted in insufficient light reaching submerged grasses.

Nutrients such as nitrogen and phosphorus are necessary for growth of plants and animals and help to support a healthy aquatic ecosystem.  In excess, however, nutrients can be a cause for concern.  Much of the nutrient input to estuaries comes from upland sources in the coastal watershed, including point and non-point sources such as sewage treatment plant discharges, runoff of storm waters from lawns and agricultural lands, faulty or leaking septic systems, animal wastes, groundwater discharge, and atmospheric deposition originating from power plants or vehicles.
Excessive nutrients stimulate the growth of algae.  As the algae die, they decay and rob the water of oxygen.  The algae also prevent sunlight from penetrating through the water column.  Fish and shellfish are deprived of oxygen, and underwater seagrasses are deprived of light.  Animals that depend on seagrasses for food or shelter leave the area or die.  Increased algae and their decay products may also cause foul smells and decreased aesthetic value in coastal areas.

Wastewater (sewage) discharges were once a major source of nitrogen to Tampa Bay. In the 1970s, major improvements to sewage treatment plants reduced the nitrogen in wastewater by more than 90 percent, leading to clearer water and sparking a recovery of seagrasses that continues to this day.  However, improvements in sewage treatment plants were not the entire solution to the problem because the estuary is also affected by nitrogen from nonpoint sources such as urban and agricultural stormwater runoff.  The Tampa Bay Estuary Program (TBEP), established in 1991 under the guidance of the U.S. Environmental Protection Agency, forged an unprecedented partnership of federal, state, regional and local interests.  Because of concerns about seagrass loss and other problems associated with excess nutrients, the TBEP organized the Nitrogen Management Consortium, a precedent-setting alliance of local governments, regulatory agencies and key industries affecting Tampa Bay. Consortium members developed a comprehensive plan to control nitrogen inputs to Tampa Bay from the coastal watershed as a means of restoring vital underwater seagrass beds.  Seagrass beds were selected by TBEP as a yardstick by which efforts to improve the bay could be measured because of their overall importance to the bay ecosystem and because they are an important indicator of long-term changes in water quality.  The TBEP’s short-term management goal was to cap nitrogen loadings to the bay at 1992-1994 average levels, requiring a reduction in nitrogen loading by 17 tons per year (or 85 tons in 5 years) to compensate for expected population growth.  The long-term goal is to recover 12,350 acres of seagrasses bay wide, while maintaining the existing 25,650 acres. This number roughly represents the seagrass acreage that existed in 1950, excluding areas that have been permanently altered by dredging or filling activities.
When fully implemented, the actions proposed by TBEP’s comprehensive conservation and management plan (Charting the Course for Tampa Bay, 1996) will reduce the amount of nitrogen entering the bay by an average of 134 tons over a five-year period--exceeding the reduction target by 60 percent.  Management actions and projects include: 1). stormwater facilities and upgrades; 2). wastewater effluent reuse; 3). atmospheric emissions reduction; 4). industrial upgrades; 5). agricultural best management practices or BMPs; 6). land acquisition and protection; and 7) education and public involvement.
Success in restoring Tampa Bay is measured by the collective progress in achieving the priority goals of the program.  For example, nitrogen reduction has led to seagrass recovery at a rate of 500 acres per year baywide.  TBEP’s success in reducing watershed nutrient loadings and restoring seagrass beds in the estuary is an example of how management actions in upland coastal watersheds directly impact the condition of estuarine receiving waters.  

In addition to restoring habitat in the estuary, reducing nutrient loading to estuaries also results in a reduction of nutrients entering the oceans.  The positive effects of coastal watershed nutrient load reductions may include improvements in water quality that reduce or suppress excessive algae growth and negative impacts to shellfish and other commercially important species.
The Tampa Bay study is an example of the kinds of data that will be provided by the monitoring Network for most of the important estuaries in the United States.  The Network will generate data on loads of nutrients and other chemicals from major tributaries and will sample water chemistry and biological condition within the estuary itself.  Although the density of sampling may not lead directly to the kinds of management actions taken in the Tampa Bay area, the Network will produce data of sufficient spatial and temporal scale to alert managers to widespread problems which can then be addressed by more detailed monitoring by local, state, and regional organizations.
