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Introduction:

     What is the ecological health status of Earth’s Ocean?  This probing question seeks information about two essential principles of “Ocean Literacy” (National Geographic Society, 2006).  The fifth essential principle of achieving a comprehensive understanding of the ocean is used to evaluate the great diversity of life forms that exist in the ocean.  The sixth essential principle reflects upon the interconnection between the ocean and human life.  What type of life does the ocean support?  The ocean supports tiny microorganisms, such as the dinoflagellates to the enormous behemoth blue whale.  The chemistry of the ocean determines the fluid environment that sea life could thrive in.  When the ocean is polluted, several marine organisms are at risk.  This prompts the following question:  in what way is the ocean related to human life?  Much of the biological world could be found in the ocean biome.  Humans have used the ocean for all of the following:  food, transportation, and raw materials.  It is essential to be good stewards of the Earth’s Ocean if various living species of biological organisms are going to thrive.  My hypothesis is stated as:  the monitoring of water quality along U.S. coastlines has often been short-sighted and lacking in dynamic details.  I will use scientific data to research this topic.  
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Methods:

     The Environmental Protection Agency of the United States of America maintains a “National Summary of Impaired Waters and TMDL Information” with data collection from 2008  (EPA, 2010).  The data derived from this dated source could be studied to determine changes in the chemistry of major watersheds leading into ocean waters.  Differences in data could be attributed to a wide array of causes.  Comprehensive analysis of patterns and trends will provide a detailed view of what is occurring in these U.S. waters. 

     Graphic representations will be used to show various levels of toxic chemicals as causes of water quality impairment.  Discussion will follow analysis of data.

Observations:

     A listing of impairments to U.S. waters was studied in a section 303(d) report under the jurisdiction of the U.S. Clean Water Act (http://iaspub.epa.gov/waters10/attains_nation_cy.control?p_report_type=T}.  This provided a state by state analysis of impaired waters.  The listing of causes of impairments was also given.  A grouping under cause of impairment by name was linked with the magnitude number for a particular chemical indicator.  The list included each of the chemical/biological causes of impairment.  They are as follows:  “pathogens, non-mercury metals, nutrients, organic enrichment/oxygen depletion, sediment, PCBs (polychlorinated biphenyl’s}, mercury, pH/acidity/caustic conditions, unknown cause-impaired biota, turbidity, temperature, pesticides, salinity, total dissolved 
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solids/chlorides/sulfates, cause unknown, noxious aquatic plants, habitat alterations, algal growth, dioxins, toxic organics, ammonia, toxic inorganic, total toxics, other cause, oil 

and grease, taste, color and odor, flow alteration{s}, trash, fish consumption advisory, biologics, radiation, chlorine, nuisance exotic species, cause unknown-fish kills, and nuisance native species” (US EPA, 2010).  

     In a conference entitled “Taking the Pulse of Our Ocean,” Dr. Mike Newman (2007) in conjunction with COSEE (Centers for Ocean Sciences Education Excellence) asked focus questions to discern the reliability of ocean data.  He evaluated coastal risk of pollution. He tracked the movement of chemical contaminants through a fluid environment.  Dr. Newman correlated coastal ocean management with credible data.  This echoed the call to action put forth in a preliminary report entitled:  “Creating a National Water Quality Monitoring System” (U.S. Commission on Ocean Policy, 2002).  The results of this study demonstrated the condition of extreme water monitoring limitations in and around coastal U.S. continental areas.  The recommendation of “interagency coordination” (U.S. Commission on Ocean Policy, 2002) was promoted to encourage improved water quality monitoring.  The scarcity of accurate water quality monitoring led me to study water quality data reported by the U.S. E.P.A…

     The following data was reported by the EPA (2010) at 
 http://iaspub.epa.gov/waters10/attains_nation_cy.control?p_report_type=T#causes_303d 

and I will comment on it.  The data uses broad categories instead of providing MSDS specific chemicals based on water quality data from consistent water monitoring sites. 
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The graphic data reports the number of cases.  However, we need to collect more data and determine the impact of each category on the general population.  In addition, we need to find the point or non-point source of the contamination in order to solve the problem.  When we read pathogens, we need to determine the colonies of bacteria and where they are getting into the water supply.  Metals are usually found on industrial sites.  We need to determine the amount of metal that enters the water supply as waste.  Nutrients are another major category.  Agricultural sites are usually associated with excess nutrient amounts in the water.  However, food waste may also enter into the picture.  Sediment continues to be a problem in water.  We need to find out why large amounts of sediment are churned into the water.  Mercury continues to pose a danger to human health.  I will look at the impact of mercury in saltwater when contrasted with mercury in freshwater. 
     Based upon the data, I made the following observation.  Whereby pathogens were the primary cause of impairment for square miles threatened or impaired water quality for reported waters nationwide, mercury was listed as the primary cause of impairment in 

assessed ocean waters and near coastal waters.  According to an article printed in the New York Times (BHANOO, 2010) methylmercury has an affinity for chloride.  The mercury connects to the chloride and is eaten by marine animals.  This methylmercury thereby has a greater toxic impact in seawater.  In freshwater, methylmercury attaches to dead animals and plants and is broken down by sulight.
 Discussion:

     The data reported by the EPA (2010) is a starting point.  However, more frequent data collection along with a comprehensive study of the long term effects of chemical imbalance in ocean waters is necessary in order to determine the implications of chemical contamination and pollution of ocean waters. Fragmented data sets and changes in the way data is reported compound the problem of getting an accurate idea about the ecological health of ocean waters.  Improved coordination of data collection, reporting and analysis will help the general public understand what is happening to U.S. ocean waters.  The imperative that I see as essential is to get to work on this in the near future. The first step is to provide opportunities for study in the high school Chemistry and Earth Science curriculums.  Students could be recruited to make contacts with monitoring sites.  They could be guided toward making thoughtful decisions about bringing more attention to this important issue by writing letters to Congress. 

Conclusion:

     I am thankful for the data that I was able to access for this study.  However, I do believe that my hypothesis is true.  The monitoring of water quality along U.S. coastlines has often been short-sighted and lacking in comprehensive details.  

Further Study:

The EPA has trained personnel that are helpful in answering specific questions in relation to this study.  They could be reached at the following telephone numbers:
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(202) 564-5700 Water Office

(202) 566-0430 Science and Technology 

(202) 566-1233 Office of Watersheds

Monitoring                         

(202) 566-1187 Susan Holtzworth

(202) 566-1063 Tanya Code

REFERENCES

Agence France-Presse — Getty Images Unloading a fresh catch of tuna in Jakarta, Indonesia
Bhanoo, S.N. (2010) Toxic Mercury is More at Home in Seawater, Study Finds,

      New York Times, at http://green.blogs.nytimes.com/tag/mercury/ 

http://nces.ed.gov/nceskids/createagraph/default.aspx?ID=62eec3d35d2d4544bebce90f86cc2c6e   

National Geographic Society (2006) Essential Principles of Achieving Ocean Literacy

Newman, M. PhD and COSEE (2007) Taking the Pulse of our Ocean, 

     at http://www.cosee-ma.net/education/ocean_pulse/sect4_ecosystem.html 

U.S. Commission on Ocean Policy (2002) Creating a National Water Monitoring       

     Network, at http://oceancommission.gov/documents/prelimreport/chapter15.pdf 
U.S. Environmental Protection Agency (2010) Section 303 (d) report under jurisdiction 

     Of the U.S. Clean Water Act, 

     at http://iaspub.epa.gov/waters10/attains_nation_cy.control?p_report_type=T 

     and http://iaspub.epa.gov/waters10/attains_index.control
