OCHLOCKONEE-ST. MARKS STRAW MAN REPORT

RICK –This seems to be a better presentation for the introductory chapters and tie-in to watershed.  I think the assessment chapter needs additional work and more use of the prior document to serve the needs of a technical reader.  Lets discuss that – I have some ideas that you may like.  Here are some comments and edits to the first portion up to the start of GW Assessments (see tracking changes).  
SUMMARY OF MAJOR ISSUES AND FINDINGS

[executive summary….This would follow the format discussed, per USGS NAWQA report summary]
CHAPTER 1 - INTRODUCTION 

Scope and Purpose of This Document 

This document provides an overall assessment of the ground water quality in the Ochlockonee and St. Marks River Basins.  The physical hydrogeology is described, the population inﬂuence on the ground water resources is addressed, aquifer ground water quality data is assessed and key issues discussed, and ground water-surface water interactions are identiﬁed. 
Understanding ground water quality is very important because of its importance as a resource in the state.  In the Ochlockonee and St. Marks basins, ground water provides nearly 100 percent of the drinking water supplies for the 300,000 residents.  Most of this water is drawn from the Floridan aquifer system, a vast carbonate geologic formation that stores tremendous amounts of freshwater.  Total ground water withdrawal from the Floridan aquifer system within these basins is approximately 62 million gallons per day - more than half of this total is for drinking water.  

Ground water also recharges surface streams and supports their base ﬂow, ecological resources depend on the ground water contributions, and springs discharge tremendous volumes – enough to create rivers. 

Florida’s Watershed Management Approach 

Florida’s Watershed Management program assesses water quality from a basin-wide perspective that assists in setting protection and restoration priorities. This advances the historical practice of controlling individual pollution sources to one that considers the cumulative effects of human activities. Watershed Management provides a framework for identifying complex environmental problems, focusing limited resources, and enhancing coordination among state, regional, local, federal, and private interests. Watershed Management engages residents of the watershed to participate in setting priorities, developing solutions to problems, and implementing these solutions. Watershed Management focuses government’s efforts on working with the community to solve problems, not to implement programs. 

The Department began implementing the watershed management approach in July 2000 and it will implement the water resource programs, including ground water assessments as part of the watershed cycle.  Florida’s Watershed Management program divides the state into basin groups that are individually assessed for their surface and ground water quality on a rotating cycle.  The basins are represented in Figure 1.1.
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The Department’s statewide watershed management approach includes measures for restoring and protecting surface water quality and addressing Total Maximum Daily Load (TMDL) Program requirements.  A TMDL is a calculation of the maximum amount of a given pollutant that a surface waterbody can assimilate and remain healthy, such that all of its designated uses are met.  Under Section 303(d) of the federal Clean Water Act and the 1999 Florida Watershed Restoration Act (Chapter 99-223, Laws of Florida), TMDLs must be developed for all surface waters that do not meet their designated uses (such as drinking water, recreation, and shellfish harvesting) and are thus defined as impaired.  
The Department’s watershed approach on a basin scale uses planning units that are based on prominent subbasin hydrologic characteristics.  Planning units help organize information and management strategies on a larger scale than single TMDL waterbodies.  The Department has identified 13 watershed-based planning units in the Ochlockonee and St. Marks Basins that are reflective of sub-basins or aggregates of sub-basins.  These provide a geographic basis for assessment, reporting of data, and planning activities under the watershed management approach.  Table 3.1 lists these planning units, and Figure 3.1 shows their locations and boundaries within the Ochlockonee and St. Marks Basins.

Table 3.1:  Ochlockonee and St. Marks River Basin Planning Units

	Planning Unit


	Description

	North Ochlockonee River
	Ochlockonee River and all tributaries in Florida that drain into Lake Talquin

	South Ochlockonee River
	Ochlockonee River and all tributaries south of Lake Talquin except Telogia Creek and Sopchoppy River

	Lake Iamonia
	Lake Iamonia Basin 

	Lake Jackson
	Lake Jackson Basin

	Telogia Creek
	Telogia Creek Basin and all tributaries

	Sopchoppy River
	Sopchoppy River Basin and all tributaries

	St. Marks River
	St. Marks River Basin including all tributaries except Wakulla River

	Lake Miccosukee
	Lake Miccosukee Basin

	Lake Lafayette
	Lake Lafayette Basin

	Lake Munson/Fred George Sink
	Combined area of Lake Munson and Fred George Sink Basins

	Lost Creek/Fisher Creek
	Combined area including Lost Creek and Fisher Creek watersheds

	Wakulla River
	Wakulla River Basin including all tributaries

	Coastal Watersheds and Apalachee Bay
	Apalachee Bay and all watersheds that drain directly to the bay and not within St. Marks or Ochlockonee River drainage


Figure ___:
Planning Unit Locations and Boundaries in the Ochlockonee and St. Marks Basins  
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Activities in the Ochlockonee and St. Marks Basins

To date, Watershed Management Program activities in the Ochlockonee and St. Marks basins have included a preliminary evaluation of surface water quality, a surface water quality assessment to verify impaired surface waterbodies, and some TMDL development.  TMDL development occurs on a schedule that is based on a priority ranking system.

As stated previously, Florida employs a 5-year rotational approach toward identifying and addressing impaired surface waterbodies in the state.  As part of the initial step in this area, a Basin Status Report was produced in 2000.  It provided a Planning List, or preliminary identification, of potentially impaired surface waterbodies in the Ochlockonee and St. Marks Basins.  Following a period of additional monitoring and data gathering, an Assessment Report was produced in 2003.  It contains a Verified List of impaired surface waters for which TMDLs must be developed and implemented.  Based on the assessment results, 23 surface waterbodies or waterbody segments in the Ochlockonee and St. Marks Basins are verified impaired for one or more parameters (includes biology and fish impairments).  TMDLs for ???? [Suggest we list the impairment categories here – i.e., nutrients, conventionals, metals etc.] must be developed for these waters, unless the impairment is documented to be a naturally occurring condition that a TMDL cannot abate, or unless a management plan is already in place to correct the problem.  In 2004, TMDLs were developed for 2 waterbody segments for ?? [Suggest we list the impairment categories here – i.e., nutrients, conventionals, metals etc.].  The TMDL Program web site contains summary information on surface water assessment activities, the lists of impaired waterbodies, and draft TMDLs (http://www.dep.state.fl.us/water/tmdl/index.htm).
The basin-specific evaluation of ground water quality also fits in to the watershed-based approach that to this date has addressed only surface water.  In particular, ground water data are being utilized to evaluate the influence of ground water on potentially and verified impaired surface waterbodies.

Integrating Ground Water into Watershed Management

Integrating ground water into FDEP’s watershed management approach has required a shift in the approaches of both ground water monitoring design and data analysis.  The majority of ground water protection efforts in the past emphasized land use and aquifer vulnerability, investigating and remediating local point sources of contamination to protect potable water supplies.  Nonpoint source–related activities have to-date been centered on monitoring subregional ground water resources affected by agricultural practices and developing agricultural BMPs to reduce the levels of nitrate in ground water.  

Integrating ground water into watershed protection, however, has required an additional consideration with regard to ground water contributions to surface waterbodies (base flow).  The water quality of base flow is now also considered an equally important designated use to ensure the support of aquatic life in surface waterbodies.  This is particularly important in Florida, where ground water contributions to surface water can provide 80 percent of the total flow.  Identifying and quantifying ground water contributions where substances with extensive natural abundances in geological deposits coexist with high percentages of base flow are also important in evaluating impaired surface waterbodies.

Assessing ground water quality in every basin in the state has required the development of new screening tools to evaluate the resource for drinking water supplies and contributions to surface waterbodies (Harrington, et al., 2004).  The Ground Water Resource Index (GRI) was developed to evaluate the water quality in aquifers used for potable supply and is based on primary and secondary ground water standards (based on human health effects and aesthetics) or guidance levels, where applicable.  The Ground Water–Surface Water Relational Assessment (SRA) was developed to evaluate where ground water exceeds surface water thresholds related to the support of aquatic life and then confirm ground water to surface water interaction.  Using threshold reference values based on toxicity to aquatic organisms and surface water standards, the SRA evaluation parallels the impaired surface waterbody evaluation.  Figure G1 illustrates the overall watershed  evaluation approach for ground water.

The ground water quality evaluation in this report contains both a generalized basin-wide and more sub-basin specific evaluation of water quality by use of the GRI and SRA screening tools.  This report may recommend still more detailed evaluations for some ground water quality issues that are identified. 

Figure G1.  Florida’s Ground Water Assessment Approach

 CHAPTER 2 -BASIN OVERVIEW [THIS IS A COMFORTABLE TITLE THAT IS IN COMMON WITH THE STATUS REPORTS- SOME OF THE MATERIAL FROM THE CHAPTERS YOU HAVE BEEN WORKING ON MAY BE INSERTED HERE BECAUSE IT IS MORE APPROPRIATE IN AN “OVERVIEW” DISCUSSION]
The Lower Ochlockonee River Basin and the Apalachee Bay-St. Marks River Basin (referred to hereafter as the Ochlockonee and St. Marks basins) are located in the Big Bend region of northwest Florida and southern Georgia (Figure ___).  This is one of the more pristine areas of Florida, there is a much lower population, and there are fewer stresses on the environment than almost anywhere else in the state.  Consequently, the rivers, streams, lakes, and estuaries have not been so greatly altered by man as they have elsewhere.  Vast areas of land remain relatively undeveloped and many waterbodies have not been significantly modified.  However, in some areas urban and residential development, agricultural practices, and other influences threaten the health of watersheds.

[image: image3.jpg]CES

Mexico

Figure 2.1. Geopolitical Map of the Ochlockonee and St.Marks Basins




Extending from Decatur, Grady, and Thomas Counties of southern Georgia to the Gulf of Mexico, the Lower Ochlockonee and St. Marks basins drain a combined area of more than 2,700 square miles (EPA, 1999).  In Florida, the area includes all of Leon and Wakulla Counties, significant parts of Gadsden, Jefferson, plus smaller parts of Liberty, and Franklin Counties.  Although they exist as two distinct hydrologic basins, the Ochlockonee and St. Marks basins both drain to Apalachee Bay of the Gulf of Mexico.  The physiography, geology, ecology, and cultural settings in both basins are similar. [Lets discuss this prior statement] 

Land Use 

The Ochlockonee and St. Marks River Basins include a relatively sparsely developed area of north Florida. The land cover primarily consists of managed forests or wetlands (Figure 2.5).  Urban and agricultural areas make up less than 15% of the area.  More than one third of the area, over 630,000 acres, is protected as publicly owned conservation lands, much of it in the Apalachicola National Forest, St. Marks National Wildlife Refuge, and Wakulla Springs State Park. 

Although a relatively small percentage of the Ochlockonee and St. Marks basins is used for urban and agricultural land uses, in some areas land uses can alter ground water quality.  Fortunately, upland forests and wetlands cover approximately 80% of the area deemed most vulnerable. [Lets discuss this prior statement]   While land use does not currently pose an undue threat to regional ground water quality, expansion of urban land use into southeastern Leon and eastern Wakulla counties should be carefully considered.  Coliform bacteria have been detected in the ground water at several locations, exceeding the ground water standard in this vulnerable area (see Biological Assessment in Chapter 3 ). 
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ERROR – CORRECT SPELLING OF WETLANDS IN FIG ABOVE
Physiography and Hydrology 

This area contains broad uplands in the north and coastal lowlands to the south.  The physiographic regions are shown in Figure 2.2.  There is an approximate 200-foot change in elevation from the Georgia-Florida state line to the coast.  The Tifton Uplands region (locally known as the Tallahassee Hills) consists of clay-capped ridges that have been eroded and dissected by streams.  The potential for runoff in the upland area is relatively high, whereas in the flat sandy coastal lowlands, runoff potential is low and most rainfall recharges ground water directly.  The Cody Scarp is a physical feature resulting from high dissolution rates that abruptly divides the upland from the lowland region.  Much of the Gulf Coastal Lowlands region is a karst plain where sinkholes form, natural limestone springs discharge, and streams disappear underground.  This area is known as the Woodville Karst Plain.  The remaining part of the coastal lowland is river floodplain, forested wetland, and coastal marsh.  Along the coastal marsh belt, the area includes mostly natural, sparsely developed shorelines and a healthy and diverse estuary system in Apalachee Bay.  

SURFACE WATER RESOURCES

Rivers and Streams [reduce-I pulled this from status report since existing ground water chapters didn’t seem to have a discussion of surface waterbodies]  [SUGGEST THAT WE USE A MAP AND DO AWAY WITH MOST DETAILS]
The Ochlockonee Basin drains 2,416 square miles and extends through 11 Florida and Georgia counties.  This total basin area is the seventh largest for Florida rivers (Fernald and Purdum, 1998).  Approximately 1,080 square miles of this area (48 percent of the total basin) is in Florida.  Surface water bodies of interest are shown on Figure 2.?.


River and stream flow is a combination of runoff from rainfall, ground water seepage, and springs.  Baseflow is the component of the total flow in a stream or river that is attributed to ground water.  Base flow in the northern part of the Ochlockonee Basin (north of the Cody Scarp) comes from seeps and springs from shallow, relatively poorly yielding aquifers (Pascale and Wagner, 1982).  In the southern part below the Cody Scarp (Sopchoppy River and lower part of Ochlockonee River), base flow comes from the upper part of the Floridan aquifer system.  The base flow of most of the streams in the Ochlockonee Basin is low compared with streams in other areas of northwestern Florida.  Areas of high ground water discharge can be identified by analyzing where there is increased flow not attributed to confluences with tributaries.  Segments of streams or rivers that are gaining in flow are shown in conjunction with ground water flow directions on Figure ??? below.  Surface water traveling through the St. Marks Basin has an increased gain in flow over the reach south of the Cody Scarp, indicating the karst plain is an area of high ground water discharge.  This area of high ground water discharge is also coincident with a number of springs.  [NEED MORE DISCUSSION OF FIGURE?]
Surface water hydrology in the St. Marks Basin differs from that of the Ochlockonee Basin.  The Ochlockonee Basin is an integrated alluvial drainage system almost entirely drained by the Ochlockonee River and its tributaries.  The Apalachee-St. Marks Basin is disjointed, with no integrated drainage from most of the northern part of the basin, a short coastal drainage system composed of local streams draining coastal regions, and the St. Marks River being the only somewhat continuous integrated drainage system.  

The St. Marks remains swampy and poorly defined as it flows southward to the Cody Scarp.  Just north of the Leon-Wakulla County line, the St. Marks River enters the Woodville Karst Plain and is fed by Floridan aquifer springs, becoming wider and clearer as more ground water enters from spring flows (Figure ??). 
[image: image6.wmf]



Springs

Springs provide the most direct and obvious connection between ground water and surface water (Figure 2.3).  Springs are abundant in the Woodville Karst Plain of the St. Marks Basin.  Six of Florida’s twenty-seven first magnitude springs, or springs with flows greater than 100 cubic feet per second, are located in the St. Marks Basin.  Nine other named springs and countless unnamed smaller springs and seeps also are found in the Ochlockonee and St. Marks Basins.  Most of the flow in the St. Marks River and virtually all of the flow in the Wakulla River is from springs.  Springs contributing to the St. Marks River include Horn Springs (north of Natural Bridge) and St. Marks Spring  (where it emerges).  Several springs, including Natural Bridge Spring and the Rhodes Springs group, rise and disappear underground in the Natural Bridge area.  Wakulla Springs, one of the largest freshwater springs in the world, is the site of a state park (Edward Ball Wakulla Springs State Park).

Also in Wakulla County is the River Sink group, which includes a network of springs that do not occur in association with any river.  These include River Sink Spring and Kini Spring, both first magnitude, plus several other named springs.  Submarine springs are common near the coastline in this basin and contribute a significant flow of fresh water to the estuaries.  The submarine Spring Creek Springs group, located 25 miles south of Tallahassee near the coast in southern Wakulla County is considered to have the highest discharge of all Florida springs groups (Figure ??) [REDO FIGURE BELOW FOR JUST THOSE SUBMARINE SPRINGS FOR THIS BASIN].  Interpretations of the data showed that the spring discharge was 95 percent ground water that had a "local but not immediate" source, and that the area receiving the discharge was 80 percent ground water at 1, mi and 60 percent ground water at 2 miles into the bay (FGS, springs website).

FLORIDA'S SUBMARINE SPRINGS
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Figure ??.  Location of submarine springs in Floridan.  Aerial view of coastal discharge zone for submarine Springs Creek Springs group in the Ochlochonee/St. Marks Basin.
Lakes [reduce –I tried to make this more concise]
Lakes provide many advantages including recharge to ground water, important habitats, and a variety of recreational opportunities.  According to the U.S. Environmental Protection Agency (EPA), there are 324 lakes in the Ochlockonee Basin and 329 lakes in the St. Marks Basin, totaling 24,261 and 11,892 acres, respectively.  Figure 2.4 shows only the largest of the lakes in the two basins.

Most of the area’s lakes are found in the Tallahassee Hills physiographic region and commonly drain into the aquifer through sink holes.  
Karst features are more evident east of the Ochlockonee River, and many lakes in this area are formed in solution basins and swampy depressions.  Three of the larger lakes in this region are Lake Jackson, Lake Iamonia and Lake Miccosukee.  All three lakes drain when their karst drainage systems become unplugged or during periods of drought (Lane, 1986).  Most of the surface water in Lake Jackson drained through a sink hole connected to the aquifer during the most recent prolonged drought of 1999-2001, leaving the aquifer vulnerable to surface water runoff.  As a result of studying this rare event, a picture of the subsurface was created that provides a rare look at the interconnectiveness of lakes and ground water. 
 As of summer 2001, with the return of near-normal rainfall, the lake level has been slowly returning.  Located in northern Tallahassee, Lake Jackson has been the area’s most heavily used recreational lake.  Stormwater pollution from roadways and development threaten Lake Jackson and several smaller lakes in the Lake Jackson drainage basin, most notably Lake Hall and Lake Carr.

[image: image8]
Lake Lafayette is an area of freshwater marsh and limited open water on the east side of Tallahassee, in the St. Marks Basin.  Its watershed includes the eastern part of the city as well as residential areas east and northeast of the city.  Like other lakes in the region, it too formed in a shallow series of interconnected solution depressions and periodically drains through sinkholes.  Like Lake Jackson, Lafayette is threatened by stormwater discharges from Tallahassee and residential subdivisions.

Several lakes, in southwestern Tallahassee, form the Bradford Brook Chain of Lakes that drain into Munson Slough.  Lake Bradford, the largest of the three lakes, is a heavily used recreational lake with residences on its northern side.  Lakes Hiawatha and Cascade are much smaller and shallower and subject to draining during periods of drought.  The two smaller lakes are classified as blackwater lakes, having the same ecology and chemistry as blackwater streams.

Lake Munson is located at the Cody Scarp transition between the Tallahassee Hills and the coastal lowlands known as the Lake Munson Hills.  Formerly a cypress swamp formed in a solution depression south of Tallahassee, Lake Munson was impounded decades ago as a millpond.  As mentioned previously, Lake Munson receives urban stormwater from more than half of the city of Tallahassee and has suffered from decades of nutrient loading and sedimentation from stormwater and municipal wastewater (Bartel and Ard, 1992).  Drainage from Lake Munson is transported by Munson Slough south of the lake to Ames Sink, where most of it goes underground into the aquifer.
Ground Water Resources

Aquifers and Hydrogeology 

The Ochlockonee and St. Marks Basin ground water resources exist in the surﬁcial aquifer system, the discontinuous intermediate aquifer system, and in the Floridan aquifer system that exists in both conﬁned and unconﬁned settings in the basin (Figure 2.4).  
The surﬁcial aquifer system exists within 50 feet of land surface, predominantly in the Tallahassee Hills region. This aquifer is limited in thickness, composed of sand and clay layers, and is absent in the eastern part of the St. Marks basin and south of the Cody Scarp. This aquifer is formed of sediment fragments derived from preexisting rocks or minerals (clastic material) and transported as separate sand and clay particles to the site of deposition. It is an inconsequential source of potable water use but does store water for recharge to the deeper aquifers. 
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The intermediate aquifer in this basin is a limited, discontinuous unit composed of limestone, clays and sands, existing mostly in Leon County. Some portions form minor-water bearing units that are infrequently used for private water supply, sometimes (inadvertently) in combination with the more productive limestone of the Floridan aquifer.  The intermediate unit also serves as a confining layer but is often absent or breached by sinkholes. 

The Floridan Aquifer System is the more productive source for ground water supply in the basin. It underlies the entire basin and is the main source for water supply. This enormous aquifer system extends from South Carolina, through portions of Alabama, Georgia and all of Florida. It is a carbonate aquifer, composed of limestones and dolomites, and it ranges from 100 to 2000 feet thick in the basin. Where the overlying sediments are thick and conﬁning materials are present, the aquifer is deeper and is under conﬁned conditions.  The Floridan aquifer is only consistently conﬁned in the western portion of the Ochlochonee River basin. On the Woodville Karst Plain, where the overlying sediments are thin and the Floridan aquifer is at or near the land surface, the aquifer is unconﬁned and very vulnerable to surface contamination. 
Two distinct aquifer chemistries exist in this basin and include the silica-enriched or surficial aquifer system and the carbonate or Floridan aquifer system.  The surficial aquifer’s ground water is relatively younger and directly influenced by precipitation.  The geochemical signature in the surficial aquifer is based on a composition of quartz sand and clay.  The presence of clay (aluminum), aluminum/iron oxyhydroxides (aluminum/iron) and organic carbon can increase the capacity of soils to protect deeper aquifers from metals and pesticides where the surficial aquifer is found.  The lack of carbonate geologic materials in the sands and clays of the surficial aquifer result in a lower pH that can promote the transport of some metals and pesticides to the deeper aquifers.  The Floridan aquifer has a carbonate geochemical signature based on a composition of limestone and dolostone.  Ground water from the Floridan aquifer is older, has more contact time with the rock where there is relatively little clay or organic material.  This is reflected in the higher values for the pH, alkalinity, calcium, magnesium, total dissolved solids (specific conductance) and total hardness as compared to ground water from the surficial aquifer. The unconfined Floridan aquifer is more susceptible to surface water interaction, dissolution and the transport of contaminants.  This is reflected in the higher values for turbidity, calcium, and coliforms in the unconfined Floridan aquifer when compared to the confined Floridan aquifer.
Ground water generally ﬂows from north to south across the basin, although the karst terrain may cause it to take a highly variable and imprecisely known paths, and water supply wellﬁelds can cause local ﬂow diversions (Figure ??). REFER TO GROUND WATER FLOW DIRECTIONS WITH GAINING STREAMS FIGURE FROM USGS  - DISCUSS]

Aquifer Vulnerability

Insert text
Water Use 

According to __________________, more than 80 percent of the water consumed in the basin is supplied by ground water sources, and the Floridan aquifer system provides 98% of the ground water supply in the basin.  The ﬁve counties in the Ochlockonee and St. Marks River basins withdraw more than 62 million gallons per day from the aquifer. 

The Northwest Florida Water Management District regulates water use in this region, and collects and evaluates aquifer and surface water level data to determine the cumulative impact of multiple withdrawals on the water resources.  Signiﬁcant increases in water use may lead to total pumping rates that exceed the recharge rate for the aquifer, leading to drawdowns in water levels, soil subsidence, and mining of freshwater supplies. This could affect spring ﬂows, water levels in wells dropping below the elevation of well pumps, and may eventually promote salt water intrusion into freshwater supplies. Drought conditions or pumping rates that cause the local shallow water table to drop signiﬁcantly can lower the customary water levels, and result in wetlands becoming drier, and lake water surfaces to be reduced to lower levels. 

The main water uses in the basin for 1995 are shown in Figure 2.6. More than 70% was being used for drinking water but the total volume is relatively small for a basin with a signiﬁcant urban area. The lack of a signiﬁcant agricultural presence results in a modest 17% water use from the aquifer for this use. Similarly, a small indus​trial community results in only a 4% water use, with power generation creating an additional 5% water use. 
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[WE SHOULD LOOK AT WHAT IS ALREADY DONE IN THE STATUS REPORT AND ON THE TMDL SITE FOR THE FOLLOWING SECTIONS…AND MAYBE REDUCE BY WHAT THEY ALREADY KNOW. http://www.dep.state.fl.us/water/basin411/stmarks/status.htm . ALTERNATIVELY WE CAN PUT IT LATER IN THE DOCUMENT AND RELATE TO ACTUAL ISSUES IDENTIFIED IN THE ASSESSMENTS.  I AM AFRAID WE ARE GOING TO LOSE OUR READERS ATTENTION AT THIS POINT BEFORE THEY SEE THE ASSESSMENTS.]
Point and Nonpoint Sources of Pollution

Point and nonpoint sources of pollution are associated with the land uses in the basins.  Point sources contributing pollution to surface water or ground water originate from discrete, well-defined areas such as a facility discharge from the end of a pipe, a disposal well, or a wastewater sprayfield.  They generally fall into two major types: domestic wastewater sources, which consist of sewage from homes, businesses, and institutions; and industrial wastewater sources, which include wastewater, runoff, and leachate from industrial or commercial storage, handling, or processing facilities.  Tables C-1 and C-2 in Appendix C provide summaries of the wastewater facilities in the portions of the Ochlockonee and St. Marks Basins within Florida.
Point Sources [SUGGEST WE ADD COMMONLY FOUND CONTAMINANTS IN THE DISCUSSIONS FOR POINT AND NONPOINT TO MAKE THIS PERTINENT – also check TMDL website for their list of same thing http://www.dep.state.fl.us/water/basin411/stmarks/status.htm]
Permitted Facilities Discharging to Surface Water

Currently, there are about 12 permitted facilities discharging domestic or non-domestic effluent to surface water in the Ochlockonee and St. Marks Basins (Florida Department of Environmental Protection Wastewater Facilities Regulation [WAFR] database).  These are shown in Figure 2.6. 
In Florida, most domestic wastewater facilities in the two basins now discharge secondarily treated wastewater to percolation basins or land apply their effluent, resulting in a discharge to ground water rather than surface water.  The City of Tallahassee operates the largest domestic wastewater treatment facility in the two basins (with a design capacity of 27.5 million gallons per day [mgd]).  This effluent is land applied.  The largest domestic wastewater discharge to surface water is by the City of Quincy municipal wastewater plant, operating at a design capacity of 1.5 mgd and discharging effluent to Quincy Creek.

Nondomestic permitted facilities in the basins include effluent from petroleum remediation sites, stormwater runoff from industrial sites, power plant cooling water, and industrial wastewater effluent.  The number of industrial wastewater facilities that discharge to surface waters continues to decrease as technological advances provide alternatives to industries.  According to Department records, Englehard Corporation, a mining operation with mining and related industrial discharges, has the largest industrial discharge to surface water in the Ochlockonee Basin of Florida.  There are numerous domestic and industrial wastewater facilities discharging to surface water north of the Florida-Georgia state line.  Discharges of untreated and partially treated domestic and industrial wastewater from plants in Georgia are documented and may be contributing to degraded water quality in the Ochlockonee River itself, Lake Talquin, and Lake Iamonia (Pope and McGlynn, 2001).

Permitted Facilities Discharging to Ground Water

The Ochlockonee and St. Marks Basins contain approximately 75 permitted domestic and nondomestic wastewater facilities that discharge to ground water by way of sprayfields, percolation ponds, or drain fields (Figure 2.6).  The City of Tallahassee Municipal Wastewater Treatment Plant (design capacity of 27.5 mgd) operates a land application sprayfield in the St. Marks Basin (Southeast Farm sprayfield) that accommodates most of the city’s wastewater.  It constitutes the largest wastewater discharge in the two basins.  
According to the Department’s database, the Ochlockonee and St. Marks Basins contain four Class I, II, or III municipal solid waste landfills that have been permitted.  Class I and II landfills receive general municipal and domestic solid waste.  Class III landfills contain construction and demolition debris, yard trash, and other materials that were not considered to produce leachates that pose a threat to public health or the environment.  There are also approximately 25 private construction and debris (C&D) landfills in the two basins (Figure 2.7).  There are also numerous closed, uncontrolled landfill sites within the two basins that do not fall under permitting requirements because they operated prior to the adoption of solid waste regulations.  Information on permitted solid waste landfills, C&D dumps, transfer sites, and other solid waste handling facilities for an area that includes the Ochlockonee and St. Marks Basins is provided in Table C-3 of Appendix C.

Nonpoint Sources

Rainfall transports pollutants, such as nutrients, heavy metals, and sediments, left on the landscape by human activities and natural sources.  The rain that falls on land becomes stormwater runoff, which flows over the land surface and through the ground, carrying nonpoint source pollution from many different sources to the basins’ streams and rivers.

Air pollution not only affects human health but can also affect water quality.  Atmospheric deposition on land or water through “wet” or “dry” processes is an important nonpoint source.  Wet deposition occurs when pollutants are bound in water droplets and fall out as rain or fog.  Dry deposition occurs as particles settle from the air onto land or water.  Both forms of deposition contribute significant loads of nutrients, heavy metals, and other chemicals to lakes, rivers, and coastal waters.  In Florida, most air pollutants are from fossil fuel combustion, mainly power plants and motor vehicles.  Other significant sources of air pollutants include waste incineration, sulfuric acid production, and the combustion of plant and animal biomass.  The air pollutants of greatest concern in Florida include sulfur dioxide and nitrogen compounds, which contribute to eutrophication of lakes and estuaries.  [Are these surface water issues – what about other problems including lead] Mercury that ends up in wetlands, lakes, and streams can be converted by bacteria to methylmercury, a toxic form that is accumulated and biomagnified at each link in the food chain. [Add statistics from WMD report [Chelette] on atmospheric deposition rates for nitrogen – why not discuss particulars in the SRA section where we have the nitrogen issues]
Some forms of nonpoint source contamination stem from activities that have long been considered benign or even beneficial.  For example, increases in nutrient levels in spring-fed streams and rivers often are related to no single source, but to practices long permitted and condoned.  Fertilizer applications to enhance agricultural crop yields and make lawns greener often exceed the capacity for plant uptake; this wastes the fertilizer and allows nutrients to leach into the ground water.  In low-density urban and rural areas, individual septic tanks and drainfields are used for domestic wastewater disposal.  Even properly sited systems can contribute nutrients to ground water and even low levels of nutrients in a ground water system can create significant problems in spring-fed rivers, streams, and estuaries.

Contaminated Sites
Contaminated site remediation activities cover a broad spectrum of programs to clean up ground water and soil contamination.  These include state-managed hazardous waste, drycleaning, and petroleum cleanup programs; as well as federal cleanups under the Comprehensive Environmental Response, Conservation, Liability Act (CERCLA), also known as the Superfund, and Resource Conservation and Recovery Act (RCRA) programs. 

The EPA’s National Priorities List (NPL) is a comprehensive list of the uncontrolled hazardous waste sites that pose the greatest threat to human health or the environment.  The agency’s Superfund Program administers the cleanup of NPL sites, and under the federal Superfund law, states are required to provide matching funds for site remediation. There are no active NPL sites within the Ochlockonee and St. Marks Basins.  

The Department’s state-funded cleanup program administers the cleanup of contaminated hazardous waste sites when enforcement action taken against responsible parties is unsuccessful or when no responsible party is identified.  There is one state-managed hazardous waste cleanup site in the Ochlockonee and St. Marks Basins (Figure 2.7).  Post and Lumber Preserving Company (Site ID No. 000000000107) is the site of a former wood-treating facility in the Ochlockonee Basin near Quincy.

Petroleum and drycleaning solvent sites comprise by far the bulk of the contaminated sites in the state and in these particular basins.  Current database inventory records indicate that there are more than 100 petroleum facilities and approximately 22 drycleaning sites in the Ochlockonee and St. Marks Basins that are eligible for cleanup under the state program.  By definition, eligible sites have documented contamination. 

The majority of ground water data on waste sites are from individual assessment reports and remedial action plans for contaminated sites.  This kind of information focuses on the extent of site contamination and the effectiveness of remedial action at individual sites, is not maintained in a common database, and is difficult to apply to a regional setting.

Delineated Ground Water Contamination Areas [SUGGEST THIS WHOLE DISCUSSION GOES INTO THE ORGANICS ASSESSMENT SECTION LATER SINCE ONLY TCE AND PCE ARE INVOLVED IN THIS BASIN]
The Department established the Delineation Program in 1988 in response to the discovery of ground water contaminated by ethylene dibromide (EDB), a soil fumigant used to control nematodes in citrus groves and row crops.  Although the program does not include all sources of contaminated ground water, it was expanded to include ground water contaminated by other pesticides, industrial solvents, and nutrients.  Its focus is to protect public health and minimize the potential for cross-contamination of adjacent ground water resources.

The St. Marks Basin contains a total of 3,255 delineated acres, all in three areas of Tallahassee (Figure 2.7).  These areas were delineated for ground water contaminated by chlorinated solvents (tetrachloroethylene and/or trichloroethylene).  It is believed the contamination in the Floridan aquifer originated from discharge of solvents at dry-cleaning facilities, wholesale supply facilities, and/or industrial users.  Twenty-five dry-cleaning facilities in Leon County have documented contamination; soil and/or ground water at ____ of them are currently being remediated.

By 1990, the City of Tallahassee Water Department had identified contamination from low levels of these solvents in seven of the public water supply wells serving Tallahassee residents.  The seven wells are located in two of these delineated areas.  The city addressed the concern over public health by installing treatment systems at the wellheads to remove the contaminants by activated carbon filtration.
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Ground Water Standards [Maybe we don’t need this ??] [LOOKS TO ME LIKE MAYBE THE APPENDIX WOULD BE GOOD FOR THIS]
Ground water quality standards protect the designated use of ground water used for potable supply needs and are used as a reference to determine when contamination occurs (Rule 62-520, F.A.C.).  They also provide a framework for the state’s various ground water protection programs to achieve their goals.  Primary numeric standards are established to protect public health, natural systems, and drinking water sources.  Secondary numeric standards are established to protect the aesthetic nature of ground water, e.g., taste and odor considerations.  The standards also include narrative “minimum criteria” that provide guidance in preventing contamination from substances not listed in the numeric criteria.  Florida maintains a list of guidance concentration levels (GCLs) that are used as screening tools for interpreting the narrative minimum criteria.  Florida’s ground water is categorized into five designated use classes. 

· Class F-I — Potable water use; ground water in a single source aquifer that has a total dissolved solids content of less than 3,000 mg/L and was specifically reclassified as Class F-I by the Environmental Regulation Commission.

· Class G-I — Potable water use; ground water in single source aquifers with a total dissolved solids content of less than 3,000 mg/L.

· Class G-II — Potable water use; ground water in aquifers with a total dissolved solids content of less than 10,000 mg/L.

· Class G-III — Nonpotable water use; ground water in unconfined aquifers with a total dissolved solids content of 10,000 mg/L or greater; or with a total dissolved solids content of 3,000 - 10,000 mg/L and either has been reclassified as having no reasonable potential as a future source of drinking water, or has been designated as an exempted aquifer.

· Class G-IV — Nonpotable water use; ground water in confined aquifers with a total dissolved solids content of 10,000 mg/L or greater.

A significant part of this ground water evaluation is directed at potable water sources or potential sources of potable water which are classified as G-II.  Water quality standards for G-II ground water resources are listed in Chapter 62-xx (reference….)
[CHAPTER 3…….

WE SHOULD DISCUSS FROM HERE ON – THERE ARE SOME GOOD IDEAS AND I THINK SOME OF THE MORE TECHNICAL TABLES/FIGURES SHOULD BE INTEGRATED A LITTLE MORE. 
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