Integrating Ground Water into Watershed Management

Integrating ground water into FDEP’s watershed management approach has required a shift in the approaches of both 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 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, 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 ground water quality from the perspective of an aquifer’s contribution of base flow to surface water.  It uses threshold reference values based on toxicity to aquatic organisms.  
The statewide 305(b) report contains a generalized evaluation of water quality by the use of the GRI and SRA screening tools.  Basin-specific and more detailed evaluations may be performed where ground water quality issues are identified. 

Ground Water Resource Index

To assess the potential significance of a ground water quality issue within a basin, a Ground Water Resource Index (GRI) screening tool was designed to identify statistically significant exceedances of ground water standards based on human health–related criteria.  For a specific parameter, this index is based on the percent of well samples that exceed the applicable ground water maximum contaminant level (MCL) or risk indicator (in the absence of an MCL or when an MCL cannot be directly related to the data).  Risk indicators include the following:  (1) using ground water MCLs (applicable to total constituent concentrations) to evaluate dissolved (ﬁltered) constituent data, since MCLs are based on total constituent concentrations (unﬁltered samples); (2) evaluating fecal coliform (which presently has no ground water standard), using the MCL for total coliform; (3) using published ground water guidance concentrations for other constituents without MCLs; and (4) evaluating water quality based on future proposed changes to a ground water standard (e.g., the MCL for arsenic will change from 50 to 10 g/L).
The GRI was designed so that it can be used for individual analytes and for grouped analytes when appropriate (i.e., nitrate and nitrite; cumulative statistics for organic analytes).  Specific treatments may differ for each contaminant group and are detailed in each of the respective assessment subsections.  The GRI is calculated by resource type (i.e., confined or unconfined) for the initial evaluation and then by major aquifer type when appropriate.  A parameter or indicator group with an exceedance frequency greater than 10 percent for MCLs or risk indicators reflects a potentially significant issue within a basin and would receive a more intensive evaluation.  The evaluation in this chapter includes the statewide screening only, which identifies potential parameters of concern by basin.

Ground Water–Surface Water Relational Assessment

The Ground Water–Surface Water Relational Assessment (SRA) tool was designed to identify subregional areas where ground water contributions to surface water have the potential for adverse impacts to aquatic organisms in surface waterbodies.  In the SRA (statewide) screening, ground water concentrations that exceed surface water “adverse impact” criteria are identified.  The SRA is initially based on the percent of wells that exceed parameter-specific thresholds related to the environmental conditions necessary to support aquatic life.  The SRA thresholds identify ground water wells containing analytes of concern to surface water, as quantified by threshold reference values established from surface water quality criteria, probable effects levels (PEL), known aquatic toxicity values and/or appropriate guidance levels (i.e., nutrients).  In the more detailed evaluation, the list of impaired surface waterbodies and associated pollutants is reviewed for each basin and compared with the results of the SRA.  Where similar pollutants or analytes occur, the potential for discharge from ground water to surface water is assessed.  This chapter, which includes the statewide assessment only, identifies the potential for adverse impacts to surface water based on water quality data only.
As needed, more detailed evaluations to quantify ground water contributions to surface water are conducted when more than10 percent of the wells exceed reference thresholds for a given analyte on a basinwide or subregional basis.  While the initial geochemical analyses target an area of interest, the subsequent integrated (more detailed) assessment to confirm that a ground water–surface water intersection exists is critical for a comprehensive conclusion.  In an even more detailed assessment of ground water interaction with a specific surface waterbody, local ground water quality and hydrologic data necessary for calculating base flow and ground water loadings would be obtained from existing monitoring programs.  Hydrologic data would include potentiometric surface maps on a local scale, estimates of aquifer transmissivity, and surface water discharge data over an extended period.  A new, targeted sampling survey may be necessary when there are insufficient data.

