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Photo # 1:  SIS staff preparing to sample finished water from the Seminole Improvement District repump station
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Glossary of Terms
micrograms/Liter  (ug/L):   A unit of measurement.  A microgram is equivalent to one millionth of a gram.  
milligrams/Liter (mg/L):  A unit of measurement.  A milligram is equivalent to one thousandth of a gram.  
Dissolved Oxygen:  The amount of oxygen freely available in water.
Florida Primary Drinking Water Standard (FPDWS):  Health-based drinking water standards defined in Florida Administrative Code (F.A.C.) 62-550.  Also applicable to ground water as defined in F.A.C. 62-520.
Florida Secondary Drinking Water Standard (FSDWS):  Organoleptic-based drinking water standards defined in Florida Administrative Code (F.A.C.) 62-550.  They ensure that drinking water has acceptable taste, odor or color.

Gross Alpha:  The total radioactivity due to alpha particle emissions as inferred from measurements on a dry sample.

Groundwater Cleanup Target Level (GCTL):  Health and organoleptic-based cleanup criteria defined in Florida Administrative Code (F.A.C.) 62-777.  
Herbicide:  A chemical pesticide designed to control or destroy plants, weeds, or grasses.
Ion Exchange:  A common water-softening method that removes some organics and radium by adding calcium oxide or calcium hydroxide to increase the pH to a level where the metals will precipitate out of solution.
Maximum Contaminant level (MCL):  The maximum permissible level of a contaminant in drinking water which is delivered to any user.
Method Detection Limit (MDL):  The minimum concentration of a substance being analyzed that has a 99 percent probability of being identified.
Non-Detect (ND):  The analyte being measured is not present in the sample above the MDL.
Oxidation-Reduction Potential (ORP):  The electric potential required to transfer electrons from one compound or element (the oxidant) to another compound (the reductant).
Pesticides:  Substances or mixtures thereof intended to prevent, destroy, repel, or mitigate any pest. Also, any substance or mixture intended for use as a plant regulator, defoliant, or desiccant.
pH:  An expression of the intensity of the basic or acidic condition of a liquid; may range from 0 to 14, where 0 is the most acidic, 7 is neutral and 14 is the most basic. 
Point of Entry (P.O.E.) Treatment Device:  A device that treats water entering a house or building in order to reduce contaminants in the drinking water distributed throughout the house or building.
Radium 226/228(1):  Radium (Ra) is a naturally occurring radioactive element that is present in varying amounts in rocks and soil within the earth’s crust. Small amounts of radium also can be found in ground water supplies. Radium can be present in several forms, called isotopes, of which radium 226 and radium 228 are examples. The main type of radiation emitted by radium 226 is the alpha particle.
Radionuclides:  Radioactive element or particle, man-made (anthropogenic) or natural, with a distinct atomic weight. Can have a long life as a soil or water pollutant.
Reducing:  The addition of hydrogen, removal of oxygen, or addition of electrons to an element or compound.
Reject/Concentrate Water:  Water containing high levels of dissolved solids removed by the filter membrane in the RO process.
Reverse Osmosis (RO):   A treatment process used in water systems by adding pressure to force water through a semi-permeable membrane. Reverse osmosis removes most drinking water contaminants. 
Semivolatile Organic Compounds (SVOCs):  Organic compounds that volatilize slowly at standard temperature (20 degrees Celsius and 1 atmosphere).
Specific Conductance:  Rapid method of estimating the dissolved solid content of a water supply by testing its capacity to carry an electrical current.
Total Dissolved Solids (TDS):  All material that passes the standard glass river filter; also called total filterable residue. Term is used to reflect salinity.

Treated Water:  Ground water passed through a water treatment system to remove any potential contaminants or undesirable properties.
Turbidity:  A cloudy condition in water due to suspended silt or organic matter.
Untreated Water:  Native ground water.
Volatile Organic Compounds (VOCs):  Organic compounds that have high vapor pressure and relatively low water solubility.  The gasoline constituents benzene and toluene are examples of VOCs.
1.0 Introduction

During August and September 2009, the Site Investigation Section (SIS) of the Florida Department of Environmental Protection (FDEP) supervised the collection of ground water, surface water and drinking water samples from The Acreage, a residential community located in Palm Beach County, Florida.  SIS coordinated the water sampling with the assistance of Joe Lurix, Waste Program Administrator for the FDEP Southeast District.   FDEP initiated this sampling after some residents of The Acreage expressed a concern that specific health problems reported in the community might be caused by environmental factors such as contaminated ground water.  During this investigation, ground water samples were collected from 50 private wells providing water for residential use.  In addition to samples collected from the private wells, ground water samples were collected from five public supply wells (PSWs) operated by the Seminole Improvement District (SID).  The PSWs provide potable water to schools, shopping centers and businesses located in and around The Acreage. 
The ground water samples collected from the 50 private wells and the No. 3 Seminole Improvement District PSW were analyzed by the FDEP Central Laboratory for a complete suite of potential contaminants including volatile and semi-volatile organic compounds, 1,4-dioxane, pesticides, herbicides, metals such as arsenic, lead, mercury and chromium, petroleum hydrocarbons and nitrite/nitrate.  In addition, Florida Radiochemistry Services, Inc. in Orlando analyzed all ground water samples for gross alpha particle activity and a smaller subset of ground water samples for radium 226 and radium 228 (radium 226/228). 
In a subsequent sampling event, SIS collected treated and reject/concentrate water samples from the SID water plant and untreated water samples from all PSWs, as well as surface water samples from various canals located in The Acreage.  These samples were analyzed for gross alpha particle activity and radium 226/228.
2.0 Site Background
The Acreage is located in north-central Palm Beach County, Florida, just north of the city limits of Royal Palm Beach.  The Acreage consists of about 17,000 lots with a minimum size of 1.14 acres 2 and according to the most recent U.S. census (2000) a population of approximately 29,000 was present 3.  The community is located in a rural area and the residences primarily consist of site-built homes.  Residents of The Acreage primarily use private wells and septic tank systems for their potable water and waste water disposal needs.  According to South Florida Water Management District records reviewed by SIS, production intervals in the private wells in The Acreage ranged from 20 to 100 feet below land surface (BLS), with the typical private well producing water from between 25 to 45 feet BLS.  Well completion reports indicate that the private potable wells are completed into the sand and shell-hash lithology of the area’s surficial aquifer system.  Topographically, elevations at the site range from approximately 10 to 20 feet (National Geodectic Vertical Datum, 1929).  
The Seminole Improvement District well field is located in the south-central portion of the community.  This well field is located in a citrus grove and consists of five public supply wells that provide water to schools and businesses in The Acreage.  The five PSWs range in depth from 65 to 80 feet BLS and produce water from the surficial aquifer system.  Two of the wells are 5 inches in diameter and produce ground water at a rate of 50 gallons per minute (GPM) while the three remaining 12-inch diameter wells produce ground water at a rate of 200 GPM.  Water from the well field is treated using the reverse osmosis (RO) process prior to distribution.  Water containing the elevated dissolved solids removed by the RO process is designated reject/concentrate water.  For disposal purposes, the reject/concentrate water is blended with surface water from a canal and used to irrigate the citrus grove property upon which the well field is located.

Near the western and southern boundaries of The Acreage are the L-8 and M canals.  The L-8 canal draws water from Lake Okeechobee and transports it southward.  Water from the L-8 canal is also pumped into the M canal which flows eastward towards West Palm Beach.  
3.0 Site Investigation Section Field Activities

3.1 Ground Water Sampling Week of August 3
During the week of August 3, 2009, SIS supervised the collection of water samples from 50 wells.  In order to determine ground water quality within The Acreage, the wells selected for sampling were spread broadly across the community (Figure 1).  The wells were sampled by SIS personnel and by staff from Ecology and Environment, Inc. (E&E), a SIS environmental contractor.  Ground water samples were collected from 49 private wells and the No. 3 PSW from the Seminole Improvement District well field located east of Seminole Pratt-Whitney Road.  All supply well sampling was conducted in accordance with FDEP Standard Operating Procedure (SOP) 001/01 FS 2300 Drinking Water Sampling.  To ensure accurate representation of ground water quality, private wells were typically purged at a high flow rate (approximately 10 to 15 GPM) for approximately 15 minutes while ground water parameters including pH, temperature, specific conductance, dissolved oxygen, oxidation-reduction potential and turbidity were measured using calibrated meters.  Each well was sampled after ground water parameters had stabilized and the well’s pressure tank and piping had been completely purged.  The majority of the private wells were equipped with water treatment systems; however, the ground water samples collected by SIS were untreated as they were collected prior to the water entering the treatment systems.
The No. 3 PSW was sampled without purging as it had been running continuously at approximately 200 GPM for over 10 hours.  The No. 3 PSW sample was also untreated as it was collected directly from the well head.
After the ground water samples were collected, they were preserved as required by the SOP and placed in a cooler with ice.  The sample names were recorded on a chain-of-custody form and the coolers containing the samples were then sealed and shipped via overnight courier to the FDEP Central Laboratory in Tallahassee for analyses.
Analyses conducted by the FDEP Central Laboratory included volatile organic compounds (VOCs) by United States Environmental Protection Agency (EPA) Method 8260C, semi-volatile organic compounds (SVOCs) by EPA Method 8270D, 1,4-dioxane by EPA Method 522, chlorinated pesticides and polychlorinated biphenyls (PCBs) by DEP SOP GC-011-5, organophosphate and organonitrogen pesticides by DEP SOP GC-012-3, herbicides by DEP SOP LC-001-2, petroleum hydrocarbons by FL-PRO, 1,2-dibromomethane (a fumigant) by EPA Method 504, metals by EPA Methods 6010C, 6020A and 7470A and nitrite/nitrate by EPA Method 353.2 Rev. 2.0.  Gross alpha particle activity and radium 226 and radium 228 analyses were conducted by Florida Radiochemistry Services, Inc. using EPA Methods 900.0, 903.1 and Ra-05, respectively.  Radium 226/228 analyses were conducted on a subset of the ground water samples collected during the week of August 3, 2009.
A list of chemical compounds and elements analyzed for by the FDEP Central Laboratory and the analyte’s method detection limit (MDL) is provided below.  Units are in micrograms per liter (ug/L) or milligrams per liter (mg/L).
Volatile Organic Compounds
	Analyte Name
	MDL
	Units

	1,1,1-Trichloroethane
	0.2
	ug/L

	1,1,2,2-Tetrachloroethane
	0.5
	ug/L

	1,1,2-Trichloroethane
	0.2
	ug/L

	1,1-Dichloroethane
	0.2
	ug/L

	1,1-Dichloroethene
	0.5
	ug/L

	1,2-Dichlorobenzene
	0.5
	ug/L

	1,2-Dichloroethane
	0.2
	ug/L

	1,2-Dichloropropane
	0.5
	ug/L

	1,3-Dichlorobenzene
	0.5
	ug/L

	1,4-Dichlorobenzene
	0.5
	ug/L

	2-Butanone
	10
	ug/L

	Benzene
	0.2
	ug/L

	Bromodichloromethane
	0.2
	ug/L

	Bromoform
	0.5
	ug/L

	Bromomethane
	0.5
	ug/L

	Carbon tetrachloride
	0.2
	ug/L

	Chlorobenzene
	0.2
	ug/L

	Chloroethane
	0.5
	ug/L

	Chloroform
	0.2
	ug/L

	Chloromethane
	0.5
	ug/L

	cis-1,2-Dichloroethene
	0.5
	ug/L

	cis-1,3-Dichloropropene
	0.5
	ug/L

	Dibromochloromethane
	0.2
	ug/L

	Ethylbenzene
	0.5
	ug/L

	m,p Xylene
	0.5
	ug/L

	Analyte Name
	MDL
	Units

	Methylene chloride
	0.5
	ug/L

	Methyl-t-butyl ether
	0.5
	ug/L

	o-Xylene
	0.2
	ug/L

	Tetrachloroethene
	0.5
	ug/L

	Toluene
	0.5
	ug/L

	trans-1,2-Dichloroethene
	0.5
	ug/L

	trans-1,3-Dichloropropene
	0.2
	ug/L

	Trichloroethene
	0.2
	ug/L

	Trichlorofluoromethane
	0.5
	ug/L

	Vinyl chloride
	0.5
	ug/L


Semi-Volatile Organic Compounds & Petroleum Hydrocarbons 
	Analyte Name
	MDL
	Units

	1,2,4,5-Tetrachlorobenzene
	0.99
	ug/L

	1,2,4-Trichlorobenzene
	0.99
	ug/L

	1,3,5-Trinitrobenzene
	3.9
	ug/L

	1,3-Dinitrobenzene
	2
	ug/L

	1,4-Naphthoquinone
	20
	ug/L

	1-Naphthylamine
	9.9
	ug/L

	2,3,4,6-Tetrachlorophenol
	2
	ug/L

	2,4,5-Trichlorophenol
	0.99
	ug/L

	2,4,6-Trichlorophenol
	0.99
	ug/L

	2,4-Dichlorophenol
	0.99
	ug/L

	2,4-Dimethylphenol
	9.9
	ug/L

	2,4-Dinitrophenol
	15
	ug/L

	2,4-Dinitrotoluene
	0.99
	ug/L

	2,6-Dichlorophenol
	0.99
	ug/L

	2,6-Dinitrotoluene
	0.99
	ug/L

	2-Acetylaminofluorene
	0.99
	ug/L

	2-Chloronaphthalene
	0.99
	ug/L

	2-Chlorophenol
	0.99
	ug/L

	2-Methyl-4,6-dinitrophenol
	3
	ug/L

	2-Methylnaphthalene
	0.99
	ug/L

	2-Naphthylamine
	9.9
	ug/L

	2-Nitroaniline
	0.99
	ug/L

	2-Nitrophenol
	0.99
	ug/L

	2-Picoline
	0.99
	ug/L

	3,3'-Dichlorobenzidine
	39
	ug/L

	Analyte Name
	MDL
	Units

	3,3'-Dimethylbenzidine
	20
	ug/L

	3-Methylcholanthrene
	0.99
	ug/L

	3-Nitroaniline
	0.99
	ug/L

	4-Aminobiphenyl
	3.9
	ug/L

	4-Bromophenyl phenyl ether
	0.99
	ug/L

	4-Chloro-3-methylphenol
	0.99
	ug/L

	4-Chloroaniline
	0.99
	ug/L

	4-Chlorophenyl phenyl ether
	2
	ug/L

	4-Nitroaniline
	0.99
	ug/L

	4-Nitrophenol
	15
	ug/L

	5-Nitro-o-toluidine
	0.99
	ug/L

	7,12-Dimethylbenz(a)anthracene
	0.99
	ug/L

	Acenaphthene
	0.99
	ug/L

	Acenaphthylene
	0.99
	ug/L

	Acetophenone
	0.99
	ug/L

	Aniline
	0.99
	ug/L

	Anthracene
	0.99
	ug/L

	Azobenzene/1,2-Diphenylhydrazine
	0.99
	ug/L

	Benzidine
	99
	ug/L

	Benzo(a)anthracene
	0.99
	ug/L

	Benzo(a)pyrene
	0.99
	ug/L

	Benzo(b)fluoranthene
	0.99
	ug/L

	Benzo(g,h,i)perylene
	0.99
	ug/L

	Benzo(k)fluoranthene
	0.99
	ug/L

	Benzyl alcohol
	0.99
	ug/L

	Bis(2-chloroethoxy)methane
	0.99
	ug/L

	Bis(2-chloroethyl)ether
	0.99
	ug/L

	Bis(2-chloroisopropyl)ether
	3
	ug/L

	Bis(2-ethylhexyl)phthalate
	15
	ug/L

	Butyl benzyl phthalate
	4.9
	ug/L

	Chrysene
	0.99
	ug/L

	Dibenzo(a,h)anthracene
	0.99
	ug/L

	Dibenzofuran
	0.99
	ug/L

	Diethyl phthalate
	0.99
	ug/L

	Dimethyl phthalate
	9.9
	ug/L

	Dimethylaminoazobenzene
	0.99
	ug/L

	Di-n-butyl phthalate
	4.9
	ug/L

	Di-n-octyl phthalate
	0.99
	ug/L

	Dinoseb
	3.9
	ug/L

	Ethyl methanesulfonate
	0.99
	ug/L

	Fluoranthene
	0.99
	ug/L

	Fluorene
	0.99
	ug/L

	Analyte Name
	MDL
	Units

	Hexachlorobenzene
	0.99
	ug/L

	Hexachlorobutadiene
	3
	ug/L

	Hexachlorocyclopentadiene
	3
	ug/L

	Hexachloroethane
	3
	ug/L

	Hexachloropropene
	2
	ug/L

	Indeno(1,2,3-cd)pyrene
	0.99
	ug/L

	Isophorone
	0.99
	ug/L

	Isosafrole
	0.99
	ug/L

	m,p-Cresols
	2
	ug/L

	Methapyrilene
	3.9
	ug/L

	Methyl methanesulfonate
	0.99
	ug/L

	Naphthalene
	0.99
	ug/L

	Nitrobenzene
	2
	ug/L

	Nitroquinoline-1-oxide
	20
	ug/L

	N-Nitrosodiethylamine
	0.99
	ug/L

	N-Nitrosodimethylamine
	2
	ug/L

	N-Nitrosodi-n-propylamine
	2
	ug/L

	N-Nitrosodiphenylamine/ Diphenylamine
	3
	ug/L

	N-Nitrosomethylethylamine
	2
	ug/L

	N-Nitrosomorpholine
	0.99
	ug/L

	N-Nitrosopiperidine
	0.99
	ug/L

	N-Nitrosopyrrolidine
	2
	ug/L

	o-Cresol
	2
	ug/L

	o-Toluidine
	0.99
	ug/L

	Pentachlorobenzene
	0.99
	ug/L

	Pentachloroethane
	49
	ug/L

	Pentachloronitrobenzene
	0.99
	ug/L

	Pentachlorophenol
	3
	ug/L

	Phenacetin
	3.9
	ug/L

	Phenanthrene
	0.99
	ug/L

	Phenol
	0.99
	ug/L

	Pyrene
	0.99
	ug/L

	Pyridine
	3.9
	ug/L

	Safrole
	0.99
	ug/L

	TRPH (Total Recoverable Petroleum Hydrocarbons)
	0.27
	mg/L

	
	
	

	
	
	


Herbicides 
	Analyte Name
	MDL
	Units

	2,4,5-T
	0.21
	ug/L

	2,4-D
	0.21
	ug/L

	Acifluorfen
	0.21
	ug/L

	Silvex
	0.21
	ug/L

	
	
	


Pesticides & Polychlorinated Biphenyls (PCBs)
	Analyte Name
	MDL
	Units

	Alachlor
	0.6
	ug/L

	Aldrin
	0.01
	ug/L

	Alpha-BHC
	0.01
	ug/L

	Ametryn
	0.05
	ug/L

	Atrazine
	0.05
	ug/L

	Azinphos Methyl
	0.2
	ug/L

	Beta-BHC
	0.01
	ug/L

	Bromacil
	0.2
	ug/L

	Butylate
	0.2
	ug/L

	Chlordane
	0.2
	ug/L

	Chlorpyrifos Ethyl
	0.05
	ug/L

	Chlorpyrifos Methyl
	0.1
	ug/L

	DDD-p,p'
	0.02
	ug/L

	DDE-p,p'
	0.02
	ug/L

	DDT-p,p'
	0.03
	ug/L

	Delta-BHC
	0.01
	ug/L

	Diazinon
	0.05
	ug/L

	Dieldrin
	0.02
	ug/L

	Endosulfan I
	0.02
	ug/L

	Endosulfan II
	0.02
	ug/L

	Endosulfan Sulfate
	0.02
	ug/L

	Endrin
	0.05
	ug/L

	Endrin Aldehyde
	0.02
	ug/L

	Ethion
	0.05
	ug/L

	Ethoprop
	0.1
	ug/L

	Fenamiphos
	0.2
	ug/L

	Fonofos
	0.1
	ug/L

	Gamma-BHC
	0.01
	ug/L

	Analyte Name
	MDL
	Units

	Heptachlor
	0.01
	ug/L

	Heptachlor Epoxide
	0.02
	ug/L

	Hexazinone
	0.1
	ug/L

	Malathion
	0.15
	ug/L

	Metalaxyl
	0.25
	ug/L

	Methoxychlor
	0.05
	ug/L

	Metolachlor
	0.5
	ug/L

	Metribuzin
	0.1
	ug/L

	Mevinphos
	0.2
	ug/L

	Naled
	0.8
	ug/L

	Norflurazon
	0.15
	ug/L

	Parathion Ethyl
	0.15
	ug/L

	Parathion Methyl
	0.1
	ug/L

	PCB-1016
	0.2
	ug/L

	PCB-1221
	0.2
	ug/L

	PCB-1232
	0.2
	ug/L

	PCB-1242
	0.3
	ug/L

	PCB-1248
	0.2
	ug/L

	PCB-1254
	0.3
	ug/L

	PCB-1260
	0.2
	ug/L

	Phorate
	0.05
	ug/L

	Prometon
	0.2
	ug/L

	Prometryn
	0.15
	ug/L

	Simazine
	0.05
	ug/L

	Toxaphene
	0.75
	ug/L


Metals
	Analyte Name
	MDL
	Units

	Aluminum
	5
	ug/L

	Arsenic
	0.25
	ug/L

	Barium
	0.2
	ug/L

	Cadmium
	0.03
	ug/L

	Chromium
	0.3
	ug/L

	Copper
	0.5
	ug/L

	Lead
	0.2
	ug/L

	Mercury
	0.12
	ug/L

	Selenium
	0.2
	ug/L

	Silver
	0.025
	ug/L

	Analyte Name
	MDL
	Units

	Strontium
	2
	ug/L

	Titanium
	0.5
	ug/L


Fumigants, 1,4-Dioxane and Nutrients
	Analyte Name
	MDL
	Units

	
	
	

	1,2-Dibromomethane
	0.01
	ug/L

	
	
	

	1,4-Dioxane
	0.2
	ug/L

	
	
	

	Nitrite/Nitrate (NO2/NO3)
	0.004
	mg N/L

	
	
	


3.2 Ground Water & Surface Water Sampling Week of August 24
SIS returned to The Acreage during the week of August 24, 2009 because one of the 50 ground water samples collected during the week of August 3, 2009 exceeded Florida ground water quality standards.  Analyses of an untreated water sample collected from the SID No. 3 PSW indicated the presence of elevated levels of gross alpha particle activity and radium 226/228.  During the week of August 24, 2009, SIS collected untreated ground water samples from all five of the PSWs located at the SID well field.  In addition to the ground water samples, SIS collected two samples of the water plant’s treated water (samples designated 5Z-SID P.O.E. and 5Z-SID Repump Water) and a sample of the plant’s reject/concentrate water (sample designated 5Z-SID Reject Water).  “P.O.E.” stands for point of entry and indicates where water enters the distribution system after treatment.  “Repump water”  indicates a point in the water distribution system where treated water is pumped into a storage tank for redistribution.  
During the week of August 24, Ecology and Environment, Inc. collected a surface water sample from a canal that drains the property occupied by the citrus grove (sample designated 5Z-SID Outfall & Sycamore) and collected surface water samples from the L-8 tieback canal and the M canal.
SIS and E&E also collected ground water samples from ten private wells during the week of August 24.  Nine of the ten wells sampled were originally sampled for the conventional chemical suite and gross alpha particle activity during the week of August 3, while the tenth well (sample ID 5Z-15530 42nd Rd N) was a new well, not previously sampled.  These wells were sampled due to either their proximity to a canal or elevated (but not exceeding standards) gross alpha particle activity measured in samples collected during the August 3 sampling event. 
All samples collected during the week of August 24 were analyzed by Florida Radiochemistry Services, Inc. for gross alpha particle activity and radium 226/228.

3.3 Ground Water Sampling Week of September 14

SIS returned to The Acreage during the week of September 14, 2009 to collect additional samples from the potable well located at 15530 42nd Road North.   Because the well had been previously tested only for gross alpha particle activity and radium 226/228, additional samples were collected for analyses of the remaining conventional suite of chemical analytes by the FDEP Laboratory.
4.0  Results of Investigations

4.1 Explanation of Florida Ground Water Quality Standards
Table 1 in Chapter 62-777, Florida Administrative Code (F.A.C.) lists the Groundwater Cleanup Target Levels (GCTLs) developed for contaminated sites in Florida.  GCTLs annotated in Table 1 of Chapter 62-777, F.A.C.  as “Primary Standard” or “Secondary Standard” correspond to the drinking water standards previously established in Chapter 62-550, F.A.C.  Florida Primary Drinking Water Standards (FPDWS) are health-based standards and establish maximum contaminant levels (MCLs) in drinking water for chemicals such as benzene and toxaphene.  Florida Secondary Drinking Water Standards (FSDWS) are not health-based standards, but are based instead on organoleptic (pertaining to the senses) properties such as taste, odor, or color of the water.  Examples of elements with secondary standards include iron, aluminum and manganese.  In addition to the Florida Primary and Secondary Drinking Water Standards, Table 1 of Chapter 62-777, F.A.C. includes GCTLs developed specifically for 62-777, F.A.C.  These GCTLs are annotated as minimum criteria and are also either health-based or based on aesthetic criteria.   Health-based GCTLs are established to protect people from carcinogens or systemic toxicants.  Aesthetic–based GCTLs are established to prevent organoleptic problems in ground water. 
In summary:
· Florida Primary Drinking Water Standards (FPDWS) are health based standards defined in Chapter 62-550 F.A.C., and listed in Table 1 of Chapter 62-777, F.A.C.;
· Florida Secondary Drinking Water Standards (FSDWS) are not health based standards but are based on organoleptic criteria (taste, odor, or color). FSDWS are defined in Chapter 62-550 F.A.C., and listed in Table 1 of Chapter 62-777, F.A.C.;
· Groundwater Cleanup Target Levels (GCTLs) are defined in Chapter 62-777 F.A.C. and are subdivided into health based and organoleptic criteria.
4.2 Ground Water & Surface Water Sampling Results

4.2.1 Discussion of Ground Water Parameters
A review of ground water parameters collected during well purging (Table 1) indicates the following:
· pH values ranged from approximately 6 to 7.6 standard units in the surficial aquifer; 

· specific conductance values, which provide an estimate of total dissolved solids (TDS), ranged from approximately 300 to 3000 microSiemens per centimeter.  The highest specific conductance values were measured in and around the Seminole Improvement District well field;
· Dissolved Oxygen (DO) and Oxidation-Reduction Potential (ORP) measurements indicate that the surficial aquifer is anaerobic and exists under reducing conditions.  

During ground water sampling activities, SIS noted that almost all residences were equipped with some type of water treatment system.   In addition, the “rotten egg” smell associated with the presence of hydrogen sulfide was noted at many residences during well purging.  The widespread use of water treatment systems in The Acreage is most likely due to the elevated TDS present in the surficial aquifer and the presence of hydrogen sulfide.  

4.2.2 Private Well Results
A review of private well analytical results indicates that 46 of the 50 private wells sampled meet all applicable Florida ground water quality standards (Table 2).  The four private wells that did not meet Florida ground water quality standards exceeded the Florida Primary Drinking Water Standard (FPDWS) for gross alpha particle activity and/or radium 226/228.
VOCs were detected in three private wells.  These VOCs were reported at trace concentrations well below any applicable Groundwater Cleanup Target Levels (GCTLs).  The remaining 47 private wells were free of any VOCs.

The compound 1,4-dioxane was detected in two private wells at trace levels well below the applicable GCTL.  The remaining 48 private wells were determined to be free of 1,4-dioxane.
A trace amount of the pesticide hexazinone at a concentration below its applicable GCTL was detected in one private well while the remaining 49 private wells were determined to be pesticide free.  

No SVOCs, PCBs, petroleum hydrocarbons or 1,2-dibromomethane (a fumigant) were detected in any of the 50 private wells sampled.

Metals and nitrite/nitrate analyses indicate that the 50 private wells sampled met all applicable Florida ground water quality standards.

At the private well located at 15530 42nd Road North, the reported gross alpha particle activity of 23.7 pCi/L (picoCuries/Liter) exceeded the FPDWS of 15 pCi/L while the reported radium 226/228 activity of 13.3 pCi/L exceeded the FPDWS of 5 pCi/L.  Samples collected from private wells located at 11843 Tangerine Boulevard and 18852 42nd Road North exceeded the radium 226/228 FPDWS with reported activities of 5.6 pCi/L and 5.2 pCi/L, respectively.   
A private well located at 14692 Tangerine Boulevard exceeded the FPDWS for gross alpha with a particle activity of 15.6 pCi/L reported.  No radium 226/228 sample was collected from this well as a data transcription error caused a delay in identifying the elevated gross alpha particle activity.  Figure 2 provides the location of wells exceeding the FPDWS for gross alpha activity and/or radium 226/228.  Ground water samples from the remaining 46 private wells met applicable ground water standards for gross alpha activity and radium 226/228.
According to the EPA, “Most drinking water sources have very low levels of radioactive contaminants ("radionuclides"), which are not considered to be a public health concern.  Of the small percentage of drinking water systems with radioactive contaminant levels high enough to be of concern, most of the radioactivity is naturally occurring.  Certain rock types have naturally occurring trace amounts of "mildly radioactive" elements (radioactive elements with very long half-lives) that serve as the "parent" of other radioactive contaminants ("daughter products").  These radioactive contaminants, depending on their chemical properties, may accumulate in drinking water sources at levels of concern” 4.  
4.2.3 Seminole Improvement District Water Plant & Well Field Results

Analyses of the untreated ground water sample collected from the Seminole Improvement District No. 3 PSW on August 5, 2009 indicated the following (Table 3):
· No VOCs, SVOCs, pesticides, 1,4-dioxane, PCBs, 1,2-dibromomethane  or petroleum hydrocarbons were detected in the ground water sample collected from the well;

· Metals and nitrite/nitrate analyses indicate that ground water samples collected from the well met all applicable Florida ground water quality standards;
· The ground water sample collected from the well exceeded the FPDWS for gross alpha activity and radium 226/228.  Gross alpha particle activity was measured at 15.3 pCi/L and radium 226/228 was measured at 11.1 pCi/L.  
During the week of August 24, 2009, treated water samples were collected from the SID water plant’s P.O.E and repump station along with a sample of the water plant’s reject/concentrate water.   In addition, untreated ground water samples were collected from all five PSWs.  A summary of radiological analyses for these samples indicated the following:

· Treated water samples from the water plant’s P.O.E (5Z- SID P.O.E) and repump station (5Z-SID Repump Water) were both non-detect for gross alpha particle activity and radium 226/228;
· As expected, the water plant’s reject/concentrate water sample (5Z-SID Reject Water) exhibited the highest levels of gross alpha particle activity and radium 226/228, 68 pCi/L and 31.4 pCi/L, respectively;
· The ground water sample collected from the No. 1 PSW did not exceed FPDWS.   Untreated water from the well exhibited gross alpha particle activity at 5.2 pCi/L and radium 226/228 at 3.6 pCi/L;
· The ground water sample collected from the No. 2 PSW exceeded the FPDWS for radium 226/228.  Untreated water from the well exhibited gross alpha particle activity of 14.7 pCi/L with radium 226/228 measured at 8.5pCi/L;
· Ground water samples collected from the No. 3 PSW on August 25 exceeded the FPDWS for gross alpha particle activity and radium 226/228. Untreated water exhibited gross alpha particle activity of 19.6 pCi/L and radium 226/228 was measured at 10.8 pCi/L. These results are similar to those from the ground water samples collected by SIS on August 5 2009;
· The ground water sample collected from the No. 4 PSW exceeded the FPDWS for gross alpha particle activity and radium 226/228. Untreated water exhibited gross alpha particle activity of 17.1 pCi/L and radium 226/228 was measured at 8.9 pCi/L;
· The ground water sample collected from the No. 5 PSW did not exceed FPDWS.   Untreated water from the well exhibited gross alpha particle activity at 11.4 pCi/L and radium 226/228 at 2.3 pCi/L.
4.2.4 Surface Water Results

Gross alpha and radium 226/228 activities of surface water samples were within applicable guidelines with gross alpha particle activities measured at 1.8 pCi/L or less and radium 226/228 measured at 1.4 pCi/L or less (Table 4).
5.0 Conclusions

The results of the SIS investigation revealed no evidence of significant anthropogenic (man-made) ground water contamination within The Acreage.  The results also indicate that treated water produced by the Seminole Improvement District water plant meets FPDWS for gross alpha particle activity and radium 226/228.
When compared to Florida’s health-based standards, ground water quality within The Acreage is generally good.   In a few cases, elevated levels of naturally occurring radionuclides exceeded FPDWS.  The EPA has determined that water treatment systems that use reverse osmosis or cation exchange methods are effective in reducing gross alpha and radium 226/228 to acceptable levels 5.  
Residents of The Acreage with elevated levels of gross alpha and/or radium 226/228 identified by FDEP sampling of untreated well water or residents concerned about the potential presence of these radionuclides in their drinking water, should have a water sample collected from a location inside their home and analyzed to determine whether their treatment system is working properly or to determine if they need a suitable treatment system installed.
The investigation also noted the presence of elevated TDS and hydrogen sulfide in some private wells that may cause taste and odor concerns for users unless treated. 
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