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UNDERSTANDING ORGANIC CONTAMINANTS 

AND GROUND WATER QUALITY
Introduction

Organic chemicals or synthetic compounds are being found more frequently in ground water and are currently considered by EPA to be the contaminant group of greatest concern.  EPA ground water surveys conducted over the last decade confirm the widespread occurrence of man-made organic contaminants.  Sampling for these contaminants is both difficult and expensive due to at least 65,000 synthetic chemicals are in common use today.  Since most ground water monitoring programs are not able to fund analyzing for all possible organic contaminants, lists of the most commonly found have been useful (Table 1).  The 1984 U.S. Office of Technology Assessment (OTA) names 175 different organic compounds that have been found in ground water surveys.  The USGS studied volatile organic compounds in ground water as part of the National Water Quality (NAWQA) program.  Benzene, methyl bromide, methyl chloride and toluene were most frequently detected in samples from agricultural areas, whereas chloroform, methyl tertiary butyl ether (MTBE), tetrachloroethene (PCE), trichloroethene (TCE) and cis-1,2-Dichloroethene were most frequently detected in samples from urban areas.  The USGS is currently investigating new emerging contaminants such as pharmaceuticals and hormones and other more common organic wastewater contaminants from a targeted sampling project in 2000 of 56 wells across 17 states including Florida.  

The fate and transport of many organic contaminants is dependent on numerous degradation pathways that include at times the presence of various microorganisms.  Some organic chemicals readily degrade in hours while others can persist for a number of years and are a greater threat to ground water.  The fate and mobility of organic contaminants in ground water may be controlled by a combination of solubility (Ksp) (solubility increases with temperature and salinity), organic-water partitioning coefficient (Kow), adsorption properties (Koc), volatilization, hydrolysis, biodegradation, pH and the presence of other chemicals.  

Organic compounds are commonly divided into synthetic organic contaminants (SOCs) and semi-volatile to volatile organic contaminants (VOCs).  Synthetic organic contaminants are pesticides, herbicides, insecticides, rodenticides, & fungicides that are associated with various human activities (e.g., agriculture, residential lawn care, termite protection, golf courses).  Some SOCs can also volatilize.  Volatile organic compounds are carbon-containing compounds that readily evaporate at normal air temperature and mainly are a result of human activities, although some can occur naturally.  They are generally mobile, persistent and toxic and large portions of an aquifer can become contaminated downgradient from a VOC source.  Volatile and semi-volatile organic compounds will persist for long periods of time if they are halogenated (contain chlorine structure).    

Special Issues in Assessing Organics

This assessment of organic contaminants consists of the identification of common organic contaminants and the wells showing exceedances of the ground water standards or guidance concentrations.  Although the assessment calculates the percentage of detections for each analyte, these percentages must be used with the understanding that data can produce a high number of nondetections and be misleading if limited analyte lists were used and/or the sampling did not occur where organic contaminants are used.  The analysis of the spatial extent will determine if there is a basin wide concern but will not identify localized plumes and specific sources of organic contaminants.   

Because organic chemicals are so numerous, have a limited areal presence and are associated with high analytical laboratory costs, they are usually sampled only within a targeted sampling design.  Due to these considerations, the Status Network did not include any organic chemical analytes.  The data analyses for organic contaminants rely on other DEP targeted ground water sampling that include the Background Network and Very Intense Study Areas (VISA).  These data are also supplemented with DEP’s WSRP Private Water Well Sampling data, DOH HRS Private Well Study and Public Water Supply monitoring data.  These data are inventoried to identify common ground water organic contaminants in Florida along with those commonly found elsewhere in the country (Table 2).  The most common organic contaminants in ground water for the country are listed by group with DEP’s ground water maximum contaminant limit (MCL) or guidance concentration (GCL) in Table 1.  

TABLE 1.  COMMON ORGANIC CONTAMINANTS
_____________________________________________________________________________________

CONTAMINANT                MCL OR GCL (ug/L)

 
 POSSIBLE SOURCE

______________________________________________________________________________________

Synthetic Organic Chemicals 
______________________________________________________________________________________

Ethylene Dibromide (EDB)
0.02



Agricultural 

Endrin                    

2



Agricultural


Lindane                   

0.2



Agricultural

Methoxychlor              
40



Agricultural/Residential

Toxaphene                 
3



Agricultural

2,4-D                     

70



Agricultural

Atrazine


3



Agricultural/Residential

2,4,5-TP (Silvex)         
50



Agricultural

______________________________________________________________________________________

Volatile Organic Chemicals  *
______________________________________________________________________________________

1,2-dichloroethane             
3     



Degreasing/Paint Removal

1,1-dichloroethylene           
7       



Degreasing/Solvents

1,1,1-trichloroethane          
200       



Metal and Plastic Cleaning

Benzene                        
1     



Gasoline/Manufacturing

Carbon Tetrachloride               3     



Industrial/Residential

Tetrachloroethylene (PCE)
3



Dry Cleaning/Metal Degreasing

Toluene


40



Gasoline/Manufacturing

Trichloroethylene (TCE)           
3



Dry Cleaning/Metal Degreasing

Vinyl Chloride                 
1



Plastics/Manufacturing

Xylenes


10000



Gasoline/Solvents

______________________________________________________________________________________

Disinfection By-Product Chemicals  *
 _____________________________________________________________________________________

Bromoform

4



Disinfection Product

Bromodichloromethane
0.6



Disinfection Product

Chloroform

6



Disinfection Product

Dibromochloromethane
1



Disinfection Product

Total Trihalomethanes     
100



Disinfection Products

______________________________________________________________________________________

*  Includes semi-volatile and volatile

	Statewide Pesticide 

Synthetic Organic Exceedances

	 

	 
	Total
	 Data
	Total
	Exceeds
	Percent 

	District
	Stations
	Type
	Samples
	MCL
	Exceeds

	 
	
	
	
	
	 

	NWFWMD
	1298
	BKGD
	5265
	0
	0.00%

	 
	
	HRS
	16168
	6
	0.04%

	 
	 
	VISA
	27155
	14
	0.05%

	 
	
	
	
	
	 

	SWFWMD
	1412
	BKGD
	8957
	0
	0.00%

	 
	
	HRS
	16431
	2
	0.01%

	 
	 
	VISA
	9613
	15
	0.16%

	 
	
	
	
	
	 

	SFWMD
	1403
	BKGD
	12000
	5
	0.04%

	 
	
	HRS
	13024
	0
	0.00%

	 
	 
	VISA
	10598
	3
	0.03%

	 
	
	
	
	
	 

	SRWMD
	958
	BKGD
	3848
	0
	0.00%

	 
	
	HRS
	7064
	1
	0.01%

	 
	 
	VISA
	10221
	0
	0.00%

	 
	
	
	
	
	 

	SJRWMD
	1427
	BKGD
	3946
	0
	0.00%

	 
	
	HRS
	13196
	1
	0.01%

	 
	 
	VISA
	20784
	21
	0.10%


TABLE 2.  SUMMARY OF PESTICIDES EXCEEDING THE

GROUND WATER STANDARDS OR GUIDANCE CONCENTRATION
BY WATER MANAGEMENT DISTRICT
