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TECHNICAL MEMORANDUM 
 

 

Date:  November 20, 2012 

 

To:  SRWMD and SJRWMD 

   

From:  ATKINS Team 

 

RE:  Upper Floridan Aquifer Regional Recharge Concepts and Feasibility Study 

Task 1 Technical Memorandum  

  Data Acquisition, Regulatory and Treatment Requirements 

 

 

1.0 INTRODUCTION 

 

The Suwannee River Water Management District (SRWMD), St. Johns River Water Management District 

(SJRWMD), and the Florida Department of Environmental Protection (FDEP) have entered into an 

agreement that formalizes the coordination of water resource management and planning in north Florida.  

The agreement calls for coordinated action in a number of areas, including working with stakeholders, 

developing shared tools to predict and assess water resource impacts, jointly studying regional declines in 

groundwater levels, implementing consistent methods for establishing minimum flows and levels (MFLs), 

sharing science-based data, and developing a regional water supply plan. 

 

The water management districts (Districts) are also participating in the North Florida Aquifer 

Replenishment Initiative (NFARI), a cooperative effort to protect and maintain regional aquifer water levels 

by capturing significant quantities of water to recharge the Upper Floridan aquifer (UFA) at strategic 

locations. Replenishment of the UFA would benefit lakes, springs, rivers and wetlands, and contribute to 

developing a sustainable water supply for the region.  

 

As part of the NFARI, the Districts contracted with ATKINS North America, Inc. (ATKINS) in July 2012 to 

perform a feasibility study to develop conceptual approaches for recharging the UFA, including identifying 

key project components and associated capital costs for selected recharge concepts. This aquifer recharge 

study is based on consideration of hydrogeologic and ambient groundwater quality conditions and typical 

water quality of potential source waters for recharge in the study area (Figure 1). The potential source 

water supplies for the recharge concepts include reclaimed water and surface water from both Districts. 

Proposed recharge mechanisms include both direct and indirect methods. Direct methods consist of 

groundwater recharge wells, while indirect methods include natural recharge features such as sinkholes, 

floodplains, and wetlands, or artificial features such as reservoirs, mine pits, and rapid infiltration basins 

(RIBs). Potential recharge areas are focused on areas with lowered UFA groundwater levels in the northeast 

and east-central boundary region of the SRWMD and the west-central boundary region of the SJRWMD.  
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Four conceptual recharge concepts are evaluated as part of this feasibility study.  Each aquifer recharge 

concept will, at a minimum, be evaluated in terms of source water availability, water quality and required 

treatment levels, regulatory permitting constraints, optimum aquifer recharge locations, infrastructure 

requirements, and planning level project cost estimates.   A brief synopsis of each recharge concept is 

presented here and summarized in Table 1.  

 

Recharge Concept 1: treatment of reclaimed water from northeast Florida for recharge into the UFA in 

the study area 

 

Based on discussions with District staff at the kick-off meeting, wastewater treatment facilities 

should have a capacity of greater than 10 million gallons per day (mgd) in order to represent a 

significant potential source of water available for recharge.  Reclaimed water supplies are limited 

since most wastewater treatment facilities in the study area have total wastewater flows averaging 

less than 10 mgd. A review of the wastewater treatment facility flow data provided by FDEP indicates 

that the only facilities in the study area with designed flows exceeding 10 mgd are located in the 

SJRWMD. Due to the high cost of transmission piping installation, any potential recharge project 

should focus on maximizing the quantity of wastewater/reclaimed water in the closest proximity to 

the potential recharge area. Therefore, this study will target either wastewater or reclaimed water 

sources for direct and indirect recharge in the SJRWMD portion of the study area.    

 

Recharge Concept 2: capture and storage of surface water from the upper Suwannee River for treatment 

and direct recharge into the UFA  

 

The source water for recharge concept 2 is the upper Suwannee River.  The study will seek to quantify 

the volume and timing of river water available to be captured and stored prior to direct recharge into 

the UFA.  Potential source water intake and storage areas will be identified on the basis of water 

availability, minimizing impacts to environmental features, and District-owned land availability.  Direct 

recharge options may include recharge wells and aquifer storage recovery (ASR) wells, which require 

various levels of source water treatment based on receiving aquifer water quality. Additionally, RIBs 

offer an indirect recharge technology with the capability to recharge the UFA in a more direct manner 

than reservoirs and storage ponds and will also be evaluated. The locations of potential recharge areas 

will be evaluated using a groundwater modeling impact analysis that will quantify the restored UFA 

water levels and increases in surrounding spring and river flows. 

 

Recharge Concept 3: capture of flood waters within the floodplain along the upper Suwannee River for 

storage and indirect recharge of the UFA 

 

The source water for concept 3 is the same as that described in concept 2, but with indirect recharge 

instead of direct recharge. This study will seek to identify potential flood water capture areas, close 

proximity water storage areas, and natural recharge areas based on source water availability, minimal 

impacts to environmental features, and District-owned land availability. Indirect recharge options may 

include storage ponds, wetlands, sinkholes, mine pits, and reservoirs with recharge initially occurring to 

the surficial aquifer system (SAS). Source water capture locations are expected to be located in close 

proximity to corresponding storage and recharge areas. Consequently, source water quality is not 

expected to be an issue, and treatment of the source water prior to recharge is not anticipated.  

Groundwater modeling impact analysis will be used to estimate the effect on UFA water levels and on 

surrounding spring and river flows. 
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Recharge Concept 4: capture and storage of surface water from the SJRWMD for treatment and recharge 

into the UFA 

 

Based on discussions with District staff at the kick-off meeting, potential source waters for concept 4 

include the Ocklawaha River/Rodman Reservoir, St Johns River south (upstream) of Palatka, Black 

Creek, and the St. Marys River along the Florida-Georgia border. The study will seek to establish 

whether river flows are sufficient to support a recharge project. In addition, potential recharge areas 

will be evaluated on the basis of whether or not the recharge will restore groundwater levels in the 

UFA. 

   

This feasibility study includes preparation of two technical memoranda (TMs) and a final summary report. 

This first TM includes a list and description of the hydrologic and hydrogeologic data reviewed as part of 

this study, an evaluation of the water treatment requirements of the source waters, and regulatory 

conditions for implementing each option. 

The second TM will include an evaluation of the hydrologic and hydrogeologic data focused on the feasibility of 

implementing the four conceptual recharge concepts. In addition, conceptual designs will be developed for the 

recharge concepts that include collection, storage, treatment, transmission and recharge of source waters into 

the UFA. Groundwater flow modeling will be used to determine the optimum locations of recharge facilities, 

and assess the effectiveness of aquifer recharge concepts 2 and 3. 

 

The final report will present potential relative benefits of the evaluated aquifer recharge options, planning level 

cost estimates for all four concepts in 2012 dollars, an implementation schedule that will identify project work 

elements to be completed within the District’s fiscal year, and the estimated funds needed yearly for each 

feasible recharge concept. The final report will also summarize the analyses and evaluations completed for the 

two TMs.   

 

Table 1.  Summary of Recharge Concepts and Components 

 

Recharge Concepts 
Source Water Supply Recharge Method 

Reclaimed Surface Direct Indirect 

1. Treatment of reclaimed water from northeast Florida 

and recharge into the UFA in the study area 
X  X X 

2. Capture and storage of surface water from the upper 

Suwannee River for treatment and direct recharge 

into the UFA 

 X X X 

3. Capture of flood waters within the floodplain along 

the upper Suwannee River for storage and natural 

recharge of the UFA 

 X  X 

4. Capture and storage of surface water from the 

SJRWMD for treatment and recharge into the UFA 
 X X X 
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2.0 HYDROLOGIC AND HYDROGEOLOGIC DATA  

 

Five source waters have been identified in the study area for the potential aquifer recharge projects:  

 

• St. Marys River along the Florida–Georgia border, 

• Rodman Reservoir on the Ocklawaha River,  

• St. Johns River upstream of the confluence with the Ocklawaha River,  

• Black Creek, a tributary into the St. Johns River located in Clay County, and 

• Upper Suwannee River from the Florida-Georgia border to the confluence with the Alapaha River. 

Available data were reviewed for relevance to the proposed recharge concepts and to determine data gaps that 

prevent proper assessment of the recharge options. The results of the data review and inventory indicate that 

the available data are adequate for this planning level feasibility study. However, additional data may be 

necessary for preliminary design engineering and permitting of the preferred project. Relevant water quality, 

hydrology, and ecological data that are available for these source waters are summarized below with respect to 

permitting the proposed recharge projects.  The data compiled for the five source waters are summarized in 

Table 2 (and expanded in Attachment 1).  

 

Surface Water Quality 

 

Water quality data from the Impaired Water Rule (IWR) database (compiled by the state of Florida from 

the United States Environmental Protection Agency [STORET], and the United States Geological Survey 

[USGS]) will be used to evaluate the water quality of the source waters.  A preliminary review of the IWR 

database indicates data are available for the source waters being considered (Table 2). 

 

Characterizing the water quality of the source waters is important for identifying water treatment processes 

that may be necessary prior to recharging surface waters and/or groundwater. The source water quality is being 

evaluated with respect to regulatory standards, including Total Maximum Daily Loads (TMDLs), impaired water 

bodies, and FDEP water body classifications. TMDL and Basin Management Action Plan (BMAP) reports are not 

available for the St. Marys River or the Ocklawaha River/Rodman Reservoir, although this is not considered a 

critical data gap since surface waters will not be discharged into these rivers under any of the recharge concepts 

examined for this study. 

 

Florida’s surface water quality standards have been developed to maintain healthy surface water bodies, as 

set forth primarily in Chapter 62-302 of the Florida Administrative Code (F.A.C.). Under this regulation, surface 

water discharged to another surface water (wetland or river) must not violate surface water quality standards. 

Florida’s groundwater standards are the same as the state’s drinking water standards, and are addressed 

specifically in Section 3.0 Regulatory and Treatment Requirements of this report.  

 

Water quality statistics for selected parameters that affect the selection of treatment and disinfection 

processes for meeting drinking water standards were determined for the five source waters under evaluation. 

Data were downloaded from http://www.dep.state.fl.us/water/basin411/download.htm, the FDEP IWR Run46 

database. Polygons associated with these are mapped in Figure 2. Minimum (Min), mean, median, and 

maximum (Max) values were generated for January 2002 through May 2012 for chloride, fecal coliforms, total 

coliforms, total dissolved solids (TDS), total nitrogen (TN), total organic carbon (TOC), and total suspended 

solids (TSS) for comparison with relevant drinking water standards. Surface water quality for the five raw water 

sources is summarized in Table 3 and includes values for water quality parameters important to determining 

treatment requirements. 
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Table 2.  Summary of Available Data Relevant to the Recharge Concepts under Evaluation (X=Available; NA=Not Available) 

Data Topic 
St. Marys 

River 

Ocklawaha River/ 

Rodman Reservoir 

St. Johns 

River  

Upper Suwannee 

River 
Black Creek Source 

H
y

d
ro

lo
g

y
 

Satellite Imagery/Aerial Photography X X X X X LABINS, SJRWMD 

Topography X X X X X USGS 

Government-Owned Parks, WMAs X X X X X FGDL 

Existing, Ongoing Watershed Studies  X X X X X SJRWMD, SRWMD 

Existing Water Supply Plans X X X X X SJRWMD, SRWMD 

Rainfall Stations and Data X X X X X USGS, SJRWMD, SRWMD 

Stream Flow Stations and Data X X X X X USGS, SJRWMD, SRWMD 

Water Stage Recorders and Data X X X X X USGS, SJRWMD, SRWMD 

Finalized MFL NA NA NA 2013 NA SRWMD, SJRWMD 

MFL Information (Schedule, Map, Reports) X X X X X SRWMD, SJRWMD 

Floodplain X X X X X FGDL, SRWMD, FEMA 

B
io

lo
g

y
/E

co
lo

g
y

 

Springs Reports X X X X   SJRWMD, SRWMD 

Geology/Soils X X X X X NRCS 

Land Use/Land Cover X X X X X FGDL, SJRWMD, SRWMD 

Sensitive/Unique Habitats X X X X X FGDL, SHCA 

Threatened/Endangered Species  X X X X X FGDL, FNAI, FFWCC 

Recorded Cultural Resources Sites X X X X X FGDL   

National Wetland Inventory X X X X X USFWS 

W
a

te
r 

Q
u

a
li

ty
 

Primary and Secondary DWS X X X X X FDEP 

Class III Water Standards X X X X X FDEP 

Surface Water Quality Data X X X X X SRWMD, SJRWMD, USGS, FDEP 

TMDL/BMAP Reports NA NA X X X FDEP 

Reclaimed Water Quality Characterization X X X X   SRWMD, SJRWMD, FDEP 

WBID Boundary X X X X X FDEP 

WBID Impairment Status X X X X X FDEP 

Supplemental  Reports X X X X X 
SJRWMD, SRWMD, USGS, ATKINS, 

FDEP 

DWS = Drinking Water Standard; NRCS= National Resources Conservation Service; FEMA =Federal Emergency Management Agency; FGDL= Florida Geographic Data Library; SHCA= 

Strategic Habitat Conservation Areas; TMDL= Total Maximum Daily Load; BMAP= Basin Management Action Plan; WBID= Water Body Identification number 

 



6 
 

Table 3. Summary of Surface Water Quality for the Five Proposed Raw Water Sources               

(parameters listed will be used to determine treatment requirements) 

 

Water Source Parameter Unit Criteria N Min Mean Median Max 

Black Creek 

Chloride mg/L 250 398 4 244 11 4600 

Fecal Coliforms #/100mL 200 104 3 106 25 1300 

Total Coliforms #/100mL 200 11 300 1133 668 6000 

Total Dissolved Solids mg/L 3000 387 5 511 90 7570 

Total Nitrogen mg/L 10 425 0.1 0.7 0.6 2.1 

Total Organic Carbon mg/L 3 419 4.6 18.8 16.0 57.5 

Total Suspended Solids mg/L 5 407 1.4 6.2 5.0 73.0 

Lower St. Johns 

River 

Chloride mg/L 250 617 44 209 200 369 

Fecal Coliforms #/100mL 200 123 1 39 18 380 

Total Coliforms #/100mL 200 97 8 193 116 2460 

Total Dissolved Solids mg/L 3000 554 273 557 540 1340 

Total Nitrogen mg/L 10 696 0.7 1.3 1.2 3.3 

Total Organic Carbon mg/L 3 527 7.3 16.6 16.5 30.7 

Total Suspended Solids mg/L 5 690 2.0 11.7 10.0 98.0 

Ocklawaha 

River/ Rodman 

Reservoir 

Chloride mg/L 250 60 15 42 35 111 

Fecal Coliforms #/100mL 200 1 460 460 460 460 

Total Dissolved Solids mg/L 3000 54 199 315 310 407 

Total Nitrogen mg/L 10 1177 0.1 0.8 0.7 5.9 

Total Organic Carbon mg/L 3 63 1.0 9.6 8.2 21.3 

Total Suspended Solids mg/L 5 63 1.4 6.0 5.0 58.0 

St. Marys  

River 

Chloride mg/L 250 137 3 9 8 39 

Fecal Coliforms #/100mL 200 36 3 135 45 2600 

Total Coliforms #/100mL 200 15 85 259 232 460 

Total Dissolved Solids mg/L 3000 101 43 103 101 212 

Total Nitrogen mg/L 10 164 0.4 1.2 1.2 2.7 

Total Organic Carbon mg/L 3 122 1.5 48.1 50.3 95.0 

Total Suspended Solids mg/L 5 103 1.0 5.0 5.0 16.0 

Upper 

Suwannee  

River 

Chloride mg/L 250 453 2 7 7 15 

Fecal Coliforms #/100mL 200 226 0 108 20 2100 

Total Coliforms #/100mL 200 56 40 943 255 7800 

Total Dissolved Solids mg/L 3000 295 5 115 112 277 

Total Nitrogen mg/L 10 473 0.2 1.5 1.4 28.3 

Total Organic Carbon mg/L 3 478 0.5 50.3 51.9 100.0 

Total Suspended Solids mg/L 5 200 0.0 5.4 4.0 116.0 

#= colony forming units (CFU); N= number of samples 

The criteria are applicable to surface water quality and not drinking water standards.
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Based on the elevated concentrations for each of the source waters, additional treatment could be 

necessary to satisfy drinking water standards. Black Creek values for mean total coliforms, TOC and TSS 

concentrations, plus maximum concentrations for fecal coliform and TDS, were elevated. In addition, 

elevated chloride concentrations were observed in the downstream portions of the selected river systems. 

Water quality in the lower St. Johns River downstream of its confluence with the Ocklawaha River indicate 

elevated mean TOC and TSS, as well as elevated maximum fecal and total coliform concentrations. Similar 

to Black Creek, chloride concentrations were elevated in the lower St. Johns River. In the Rodman 

Reservoir, mean fecal coliforms, TOC and TSS concentrations were elevated. Total coliform data were not 

available within the Rodman Reservoir. Data from the St. Marys River indicate elevated mean TOC and 

maximum TSS, and fecal and total coliform concentrations. The upper Suwannee River water quality data 

included elevated mean TOC and TSS, and maximum TN, fecal, and total coliform concentrations. Although 

total organic halogens (TOXs) is a commonly applied, increasingly important surrogate used to estimate the 

quantity of potentially harmful halogenated organic material in water, TOX data are not included in 

Florida’s surface water database and were not evaluated.    

Surface water diversion, storage, and subsequent natural groundwater recharge in the Suwannee River 

floodplain (recharge concept 3) are unlikely to violate water quality standards, but would require a joint 

application for Environmental Resource Permit (ERP)/ Authorization to use Sovereign Submerged Lands/ 

Federal Dredge and Fill Permit from FDEP. A permit from the United States Army Corps of Engineers 

(USACE) for the surface water diversion structures would also be required. The ERP would address dredge 

and fill activities and associated water quality regulations (e.g. Federal Clean Water Act [CWA] and the 

National Pollutant Discharge Elimination System [NPDES] regulations). The IWR (Chapters 62-302 and 62-

303, F.A.C.) describes the water quality standards and methods used to determine water quality 

conditions for specified designated use categories. 

 

Chapter 62-303, F.A.C. identifies water bodies or river segments for which TMDLs are, or will be, established. 

The appropriate criteria are distinguished based on the water body class designation, e.g. waters designated 

for potable use (Class I) versus recreational use (Class III). The Suwannee River is classified as a Class III water 

body and as such, water quality must support designated uses for recreation, plus the propagation and 

maintenance of a healthy, well-balanced population of fish and wildlife. Water released from storage back 

into the Suwannee River under recharge concept 3 must meet Class III water quality standards based on the 

conditions of human and aquatic life, and expressed as concentrations, levels, or narrative descriptions of 

impacts. Rule 62-302.530, F.A.C. sets forth for all waters of the state that "in no case shall nutrient 

concentrations of a body of water be altered so as to cause an imbalance in natural populations of aquatic 

flora or fauna.” Florida also has an “anti-degradation” water quality standard (Rule 62-302.300, F.A.C.) that 

is a public interest test and requires an evaluation of the water quality impacts of a discharge to assure that 

water quality criteria are not violated, i.e. that the use or action is consistent with (benefits) the public 

interest. 

 

ATKINS has previously evaluated water quality data for the Rodman Reservoir, Ocklawaha River, St. Johns 

River, Suwannee River, and other water bodies and is familiar with the IWR database, its uses, and the 

timing of quarterly data updates and releases from FDEP. Data will be evaluated using the appropriate 

water quality criteria, based on the recharge option selected for water storage and aquifer recharge.  

  

Water bodies presently designated as “impaired” by the state of Florida will also be identified with respect 

to discharging (returning) stored water to impaired/unimpaired surface waters. At this time, the Suwannee 

and Santa Fe Rivers have TMDLs that address dissolved oxygen (DO) and nutrients.  The results of the water 
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quality analyses are important to the identification of potential treatment options required to satisfy 

permit requirements 

 

Nitrate-nitrogen (N) concentrations in spring waters and in the Suwannee River have increased 

substantially over the past several years (Hornsby et al. 2002, Katz et al. 1999). Numerous domestic and 

monitor wells have yielded water with nitrate-N concentrations that exceed 10 milligrams per Liter (mg/L) 

which is the maximum contaminant level set by the Environmental Protection Agency (EPA) for infant 

health reasons. Consequently, groundwater recharge projects will also be carefully examined with respect 

to their contribution of additional nutrients into these systems.     
 

Surface Water Hydrology  

 

Hydrologic data are available from rainfall stations, stream flow stations, and water stage recorders for the 

five potential water sources. Federal Emergency Management Agency (FEMA) flood data are also available 

for these watersheds. Information related to MFLs is available, although MFLs have not yet been 

designated for any of the five potential water sources selected (although the SRWMD is expected to set an 

MFL for the upper Suwannee River in 2013). The lack of established MFLs is considered a substantial data 

gap with respect to evaluating the source water volumes that are available for aquifer recharge. The source 

water volumes that may be available for aquifer recharge will be statistics-based estimates (see Indicators 

of Hydrologic Alteration discussion below), not ecologically-based since no field work is to be performed as 

part of this study. Streamflow, water level, and other data are available for the hydrology analysis, and 

those data sources are listed in Table 2. 

 

MFLs provide the limit at which water cannot be removed from the system without causing significant 

harm. Therefore, the volume of water that may be available from a particular water body for aquifer 

recharge is dependent on the MFL for that water source. Available source water could be identified from 

water bodies with established MFLs by comparing MFLs with United Stated Geological Survey (USGS) 

discharge data and permitted water withdrawals. For example, the adopted MFL for the lower Suwannee 

River below the Wilcox gauge requires a minimum of 6,600 cubic feet per second (cfs) for a flow duration 

frequency of 50 percent for the period May 1 through October 31. Based on this information, surface 

water withdrawals at the Wilcox gauge cannot reduce discharges below 6,600 cfs over the identified time 

period.  Flows in excess of the MFL may provide a source of water for a recharge project.  

 

Portions of the Suwannee River watershed have adopted MFLs (e.g., the lower Suwannee River and 

springs, and the upper Santa Fe River) while MFLs for other portions of the watershed will not be 

established until late 2012 (e.g., the lower Santa Fe and Ichetucknee rivers and associated springs) or 2013 

(e.g., the upper Suwannee River).  MFLs for several segments of the St. Johns River have been established 

and MFLs for the Ocklawaha and Silver rivers will be established in 2013.  In the absence of an adopted 

MFL, an analysis using Indicators of Hydrologic Alteration (IHA) may provide a means of identifying 

potential sources of water for recharge projects. Recently, the IHA was used to develop “conceptual 

instream flows” for the Chattahoochee and Flint rivers, in Georgia, for comparison with both ecologically-

based and IHA-developed instream flows (ATKINS 2012). 

  

The IHA provides an alternative hydrologic statistics-based approach for describing changes in flow 

patterns as a precursor to the habitat based approach. The IHA is not a habitat-based method; rather, it 

assumes that each IHA parameter has some meaningful biological relevance (IFC 2004). The IHA is a 

software program developed by The Nature Conservancy (TNC) to evaluate hydrologic records and quantify 

changes in hydrologic regimes by analyzing within-year changes to frequency, timing, magnitude, and 
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duration of flood events to assess the effect of human interactions on a watershed. Although this 

technique does not provide an environmental flow prescription, it can inform the user about the hydrologic 

baseline, and how to determine what dimensions of the hydrographs have been altered the most (IFC 

2004).  The IHA assesses 32 parameters and generates 64 statistics, or Indicators of Hydrologic Change 

(Richter et al. 1996) based on daily streamflow records for typically 20 years (to sufficiently account for 

inter-annual variability) of data from each gage site. For example, the timing and maximum flow of each 

year’s largest flood or lowest flows, and corresponding mean and variance of these values over some 

period of time can be calculated. The IHA can be used to compare flow statistics under different conditions 

(e.g. dam construction or more gradual trends associated with land- and water-use changes), but not to 

identify flows associated with water levels needed to maintain riverine habitats.   

 

Alternately, the IHA could be used in a comparative fashion as a starting point for discussion of what a 

reasonable MFL is for the purposes of the alternatives analysis.  TNC has recently recommended a 

presumptive environmental flow (Richter et al. 2011) which is based on a percent of flow approach. Based 

on their review of case studies, Richter et al. (2011) suggest that protecting 80 percent of daily flows will 

maintain ecological integrity in most rivers. A higher percentage of flow (90 percent) may be needed to 

protect rivers with at-risk species and exceptional biodiversity. The Southwest Florida Water Management 

District (SWFWMD), SJRWMD, and SRWMD have established MFLs for numerous water bodies and the 

percent flow reductions established for these water bodies may also provide a range of volumes on which 

to base water availability estimates for this study.   

 

Biology/ Ecology 

 

For each potential aquifer recharge project, sensitive ecologic and biologic indicators must be identified 

and evaluated to ensure their protection. Land use, land cover, soils, habitat, and documented species 

occurrences are important considerations when evaluating potential impacts to the ecology of a project 

area. For example, the Florida Natural Areas Inventory database can confirm the absence/presence of 

species of interest in a proposed project area. To the extent feasible, sensitive areas shall be avoided to 

reduce impacts to native species and habitats that could occur due to project implementation. Soils maps 

and National Wetlands Inventory data can be used to identify areas of interest for water storage and 

aquifer recharge. MFL information also provides relevant information for biota, such as fish passage and 

depths in rivers. Federal and state permitting would be required in the event that pipelines, RIBs, wells, 

spreader berms, or other structures could adversely impact (directly or indirectly) listed species or their 

habitat. 

 

Hydrogeology 

 

Hydrogeologic conditions within the study area have been documented since the inception of the various 

data collecting organizations.  Both the USGS (started in 1879), and the Florida Geological Survey (started in 

1907) have conducted numerous hydrogeological studies in north Florida in the past.  In more recent years, 

scientific studies conducted by other state agencies and private organizations have resulted in a detailed 

hydrogeologic understanding of the study area.  The culmination of this historical data collection and data 

interpretation has been detailed in the report titled: Simulation of Groundwater Flow in North Florida and 

South-Central Georgia, prepared by SDII Global, Inc., and prepared for the SRWMD in 2008.  Based on the 

discussions during the kick-off meeting, it was decided that the hydrogeologic framework as established by 

the above referenced study will be used as the basis for our evaluations. It is noted that the study area for 

that document encompasses all of our study area except for the southeast corner, which is outside the 

areas projected by ATKINS for aquifer recharge. It is assumed that the hydrogeologic framework presented 
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in that report is accurate and offers the best available hydrogeologic information to evaluate recharge 

concepts although Districts’ personnel will also be consulted as needed. Therefore, a generalized discussion 

and assessment of the hydrogeology in the study area is not a part of the scope of work for this project. 

This study will focus mainly on how the hydrogeology influences the implementation of the four recharge 

concepts.  In general, a recharge concept using a surface application of available water will require certain 

hydrogeologic conditions to be successful.  Conversely, a recharge concept applying direct aquifer recharge 

will require significantly different hydrogeologic conditions to be successful.   

 

As discussed in the introduction, two fundamental recharge concepts will be evaluated, including:  

 

1) Surface applications such as reservoirs, RIBS, ponds, and wetland storage, and 

2) Direct underground recharge using wells. 

The effectiveness of each concept is not determined solely by the availability of source water.  The source 

of the available water will, however, directly impact the treatment requirements prior to being recharged, 

as well as the transportation costs. The success of each recharge concept is dependent on the quantity and 

quality of available water, the cost, and the hydrogeological conditions that allow storage and conveyance 

of the available water.  The location and quality of the available water significantly affects the 

transportation and treatment costs.  This study will include an assessment of the hydrogeological 

conditions required for each recharge concept to be successful, using the available information, and will 

identify data gaps.  It is logical to utilize the hydrogeologic framework presented in the North Florida Model 

study (SDII Global 2008) for evaluating the success of each recharge option.    

Surface application of available water may use the concepts of RIBS and/or wetlands to store and 

subsequently recharge the available water.  For those concepts designed to infiltrate water into the SAS or 

the UFA and then replenish baseflow of springs and rivers, each concept requires a formation with 

sufficiently high hydraulic conductivity, and then allow the recharged water to travel to the point of 

discharge.  These concepts also require little or no confining bed conditions above or within the 

formations used for recharge. Surface applications also require a relatively thick unsaturated zone to 

provide sufficient storage capacity within that formation.  The preferred hydrogeologic conditions for 

locating areas for surface recharge applications would include the hydrogeologic characteristics outlined 

below. 

 

• Maximum head differential between the SAS and the UFA to provide underground storage in the 

SAS, 

• The lack of, or limited, confining beds below the SAS to allow vertical aquifer recharge, and 

• A formation that is of sufficient thickness to provide adequate water storage volume. 

Surface applications to a river for flow maintenance may include the use of a reservoir or wetland to store 

available water adjacent to a river.  Locations that have exhibited reduced spring and river flows (areas 

within the groundwater’s hydraulic flow pattern that is toward the point of discharge) will be favored. In 

these cases, other hydrogeologic conditions are favorable, which include: 

 

• A minimal unsaturated zone that restricts groundwater recharge so maximum storage is 

contained in the reservoir for controlled releases, and 

• The existence of confining beds that prevents groundwater recharge to underlying formations. 
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Aquifer recharge has the benefits of raising the hydraulic head in the UFA for sustainable spring and river 

base flow, altering the hydraulic head patterns, shifting local or regional groundwater basin boundaries, 

and replenishing groundwater supplies depleted from over pumping.  Specific hydrogeologic conditions 

are preferred to accomplish these results.  The receiving aquifer should have: 

 

• Sufficient hydraulic conductivity and storage characteristics to accept water recharge, and then 

provide sufficient natural groundwater flow to influence spring and river base flow,  

• A relatively depressed potentiometric level over a period of time to accept recharge and increase 

the potentiometric level, 

• An upper confining bed to contain the recharged water resulting in rising potentiometric levels 

that generates flow to specific discharge locations such as springs and providing aquifer recharge 

to locations at some functional distance from the point of discharge, 

• An upper confining bed to contain the recharge water and develop increased potentiometric 

levels, consequently altering the position of the groundwater basin boundary if the aquifer 

recharge location is in close proximity to the basin boundary, and  

• A hydraulic head flow path that will result in groundwater flow toward the preferred location 

(such as springs or river discharge points). 

Hydrogeologic data and reports were requested from the SRWMD and SJRWMD in support of the project. 

Available data were provided by both agencies and include: 

• Geologic cross sections within the study area, 

• Potentiometric surface maps representing typical high and low groundwater levels, 

• Potentiometric surface maps representing drought, flooding, predevelopment, and pre-1972 

conditions, 

• Geophysical logs of wells deeper than 500 feet, 

• The location and results of aquifer performance tests (APTs), 

• The location and use of consumptive use permits (CUPs) equal to or greater than one mgd, 

• The location and use of all surface water withdrawals from the Suwannee and Santa Fe rivers, 

• Karst features maps (closed depressions and fracture traces), 

• Locations and discharges of springs within the study area, 

• Location and acreage of state and public lands, 

• Location of solid waste and SUPERFUND sites, 

• Geologic maps showing spatial location, structural top, and thickness of various geologic and 

hydrogeologic units, 

• Aerial photography with land surface elevation contours, 

• Location, type, and recharge capacity of permitted injection or aquifer recharge wells, and 

• Permitted wastewater and reclaimed water treatment facilities in the study area including 

information on flow and effluent water quality. 
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In addition to the data and reports provided by SRWMD and SJRWMD, information from the USGS was 

obtained to verify the hydrogeologic framework referenced in SDII Global (2008) within the study area. This 

information was available from the USGS website as a series of Geographic Information System (GIS) 

database figures (Bellino 2011). A digital dataset for the Floridan aquifer system in Florida and in parts of 

Georgia, Alabama, and South Carolina was developed from selected reports published as a part of the 

USGS Regional Aquifer-System Analysis (RASA) Program in the 1980s. These reports contain maps and data 

depicting the extent and elevation of both time-stratigraphic and hydrogeologic units of which the Floridan 

aquifer system is composed, as well as data on hydrology, meteorology, and aquifer properties. Maps and 

data of particular interest for aquifer recharge projects include thickness and transmissivity of the SAS, 

depth to and thickness of the upper confining unit, transmissivity and thickness of the UFA, and any lower 

confinement of the UFA. As discussed above, the hydrogeologic framework used in this report was also 

used in the North Florida Groundwater Flow Model, which was developed for the SRWMD. The North 

Florida Groundwater Flow Model will be used in Task 2 to evaluate the various aquifer recharge options. 

The use of this model will allow the initial site selections to be evaluated within a consistent and accepted 

hydrogeologic framework. 

Finally, the FDEP maintains a GIS database that is used to predict the vulnerability of Florida’s aquifer 

systems to surface sources of contamination. The Florida Aquifer Vulnerability Assessment (FAVA) was 

developed to identify areas of relative aquifer vulnerability based on the local hydrogeologic setting. 

Therefore, relative hydrogeologic maps have been generated for this study. These maps and data are used 

to support identifying potential aquifer recharge sites.  

 

Following receipt of the data, ATKINS generated a series of figures to assist in the assessment of potential 

recharge facility locations in the study area.  The figures can be reviewed at the end of the TM and include: 

 

• Figure 3.  Predevelopment Potentiometric Surface of the UFA within the Study Area, 

• Figure 4.  May 2010 Potentiometric Surface of the UFA, Representing Average Groundwater Levels, 

• Figure 5.  Springs, Sinkholes, Mines, and District Owned Lands Within the Study Area, and 

• Figure 6.  Confinement of the UFA within the Study Area. 

The assessment of the data will result in supporting the following work elements, which will then allow for 

the selection of aquifer recharge options and designing of the preferred aquifer recharge options, which 

include: 

 

• Defining the extent of confinement between the SAS and the UFA, 

• Selecting the primary aquifer characteristics necessary for assessing the aquifer recharge options,  

• Selecting the SAS characteristics that are essential for surface recharge system siting, and 

• Defining the UFA issues that are essential for siting and conceptually designing a UFA recharge 

system. 

Upon review of the data submitted by the SRWMD, SJRWMD, as well as the hydrogeologic databases 

obtained from the USGS and FDEP, it appears that the data requirements for this project have been 

met, and that the data are of sufficient quality to proceed with the evaluations.  It is possible during 

implementation of Task 2 that additional data needs may be identified.  
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3.0 REGULATORY AND TREATMENT REQUIREMENTS 

 

The application of direct and indirect aquifer recharge rules are predicated on the classification of the 

receiving groundwater of the state of Florida. Groundwater classifications and designated uses are defined 

under FDEP Chapter 62-520, F.A.C.  The groundwater classifications (F-1, G-I, G-II, G-III and G-IV) are 

primarily differentiated on the basis of TDS concentrations of the aquifer. Within the study area, the TDS of 

the SAS and UFA is less than 10,000 mg/L based on data presented in the Florida Geological Survey - Special 

Publication No. 34 (1992), which results in a G-II groundwater classification for both aquifers. For the 

purpose of this study, any evaluations of aquifer recharge regulatory and water quality treatment 

requirements will be based on a G-II groundwater classification.       

 

Direct Aquifer Recharge and Applicable Rules 

 

Direct aquifer recharge can be achieved by the recharge of surface water or reclaimed water through 

recharge wells or ASR wells.  Recharge wells refer to wells that only convey water to the aquifer, while ASR 

wells involve both the introduction and recovery of water to and from the aquifer.   

 

Recharge and ASR wells are regulated under FDEP Chapter 62-528, F.A.C., also known as the Underground 

Injection Control (UIC) rule.  The purpose of the UIC rule is to protect the State’s underground sources of 

drinking water (USDW) and prevent the degradation of the quality of other aquifers adjacent to the 

recharge storage zone
 
(Rule 62-528.100(1), F.A.C.). The USDW is designated as groundwater having less 

than 10,000 mg/L of TDS. 

 

Aquifer recharge using reclaimed water is further regulated under FDEP Chapters 62-600, F.A.C., (Domestic 

Wastewater Facilities) and 62-610, F.A.C., (Reuse of Reclaimed Water and Land Application).  These 

Chapters include additional treatment, disinfection, and monitoring requirements in addition to those 

listed in the UIC rule.  The requirements for what constitutes a public water supply in conjunction with 

receiving groundwater (TDS levels between 1,000 and 3,000 mg/L) of an ASR project are listed in Rule 62-

610.466(9), F.A.C., which limits the public water supply to within 1,000 feet radially from the ASR well or 

located within the radial extent of the extended zone of discharge (area of well influence) plus an 

additional 500 feet radially in the horizontal direction. 

 

Indirect Aquifer Recharge and Applicable Rules 

 

For the purpose of this TM, indirect aquifer recharge can be achieved by the use of natural features such as 

sinkholes, floodplains, and wetlands, or artificial features such as reservoirs, mine pits, and RIBs, using 

either surface water or reclaimed water.  A RIB is an earthen basin that is designed to rapidly percolate 

water through the soil and to the groundwater.  The use of RIBs with reclaimed water is regulated under 

FDEP Rules 62-610.500 to 62-610.525, F.A.C.  These rules require that the reclaimed water be treated to at 

least secondary treatment standards (for wastewater treatment) and basic disinfection levels prior to the 

RIB application, but also requires additional treatment depending on the location of the RIB, subsurface 

drainage, and hydraulic loading rate. 

 

According to current FDEP regulations there are no specific water treatment regulations concerning 

indirect recharge using surface water. However, FDEP may implement water quality restrictions depending 

on: (1) the type of recharge, natural (sinkholes, floodplains, and wetlands) vs. artificial (reservoirs, mine 

pits, and RIBs), (2) proximity of the source water to the receiving groundwater, (3) quality of the source 
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water and receiving groundwater, and (4) special conditions identified in an ERP.  For the purpose of this 

TM, the following are assumed: 

  

• Indirect natural aquifer recharge systems with surface water that is (1) in close proximity to the 

recharge location and (2) of similar quality to the receiving groundwater will not require water 

treatment, and   

 

• All other indirect aquifer recharge systems using surface water will require compliance with the 

Primary Drinking Water Standards (DWS) or subsequent secondary water quality criteria exemption 

(WQCE). This is the same treatment requirements for direct aquifer recharge using surface water. 

Based on review of the existing applicable rules and discussions with FDEP, treatment and disinfection 

requirements for direct and indirect aquifer recharge to Class G-II groundwater are summarized in Tables 4 

and 5, respectively. 
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Table 4 

Treatment and Disinfection Requirements for Direct Aquifer Recharge 

 

 

 

 

 

Source of Recharge 

Water/Type of 

Recharge System

Applicable Rules and Required 

Treatment 
Comments

FDEP Rule 62-528.610(1), F.A.C.

All Class V wells shall be used or 

operated in such a manner that they do 

not present a hazard to an underground 

source of drinking water.

FDEP Rule 62-520.310(8)(a), F.A.C.

Surface water for aquifer recharge well 

or ASR shall be of comparable quality of 

the receiving groundwater.

The receiving groundwater is classified 

as G-II  which is for potable water use.  

Therefore, the surface water will need 

to be meet primary and seconday DWS 

(or subsequent secondary WQCE).

FDEP Rule 62-610.466(9)(b)1, F.A.C. FDEP Rule 62-610.466(12)(b)1, F.A.C.

Reclaimed water shall meet the 

principal treatment disinfection 

requirements contained in FDEP Rule 

62-610.563, F.A.C. except for 

modification described in FDEP Rules 

62-610.466(9)(b)1a to 62-

610.466(9)(b)1.d., F.A.C.

Water recovered from the ASR shall be 

monitored for Carbonaceous 

biochemical oxygen demand (CBOD5), 

TSS, and fecal coliform and shall meet 

the limits established in FDEP Chapter 

62-610 Part III, F.A.C.

FDEP Rule 62-610.563(2)(a), F.A.C.

Secondary Treatment

High-Level Disinfection

TSS: 5 mg/L maximum before 

application of disinfectant

FDEP Rule 62-610.563(2)(b), F.A.C.

Filtration

FDEP Rule 62-610.563(3)(b), F.A.C.

Primary  DWS The parameters listed as primary DWS 

shall be applied as maximum single 

sample permit limitations.  The primary 

DWS for asbestos and sodium does not 

apply.

The fecal coliform limitations 

associated with high-level disinfection 

does not apply.

Surface Water/ 

Recharge Well or 

ASR Well to 

Groundwater                

Reclaimed Water/ 

ASR Well to 

Groundwater                

(1,000 - 3,000          

mg/L TDS)               

Only applies if receiving 

groundwater is not 

currently used as a 

source of public water 

supply.

The requirements for 

what constitutes a public 

water supply in 

conjunction with 

receiving groundwater of 

an ASR project are listed 

in Rule 62-610.466 (9), 

F.A.C., which limits the 

public water supply to 

within 1,000 feet radially 

from the ASR well or 

located within the radial 

extent of the extended 

zone of discharge (area 

of well influence) plus an 

additional 500 feet 

radially in the horizontal 

direction.
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Table 4 (cont.) 

Treatment and Disinfection Requirements for Direct Aquifer Recharge 

Source of Recharge 

Water/Type of 

Recharge System

Applicable Rules and Required Treatment Comments

FDEP Rule 62-610.560(2), F.A.C.

Reclaimed water to groundwater 

containing 3,000 mg/L or less TDS for 

recharge shall meet the full treatment 

disinfection requirements contained in 

FDEP Rule 62-610.563, F.A.C.

FDEP Rule 62-610.563(2)(a), F.A.C.

Secondary Treatment

High-Level Disinfection

TSS: 5 mg/L maximum before application 

of disinfectant

FDEP Rule 62-610.563(2)(b), F.A.C.

Filtration

FDEP Rule 62-610.563(2)(c), F.A.C.

TN: 10 mg/L  maximum annual average

FDEP Rule 62-610.563(3)(b), F.A.C.

Primary and Secondary DWS

FDEP Rule 62-610.563(3)(c), F.A.C.

Additional reductions of pollutants which 

otherwise would be discharged in 

quantities which would reasonably be 

anticipated to pose risk to public health 

because of acute or chronic toxicity shall 

be required.

FDEP Rule 62-610.563(3)(d), F.A.C.

TOC: 3 mg/L - monthly average and 5 mg/L - 

max single sample

Alternative TOC limitations can be 

granted if conditions in 62-610.563 

(6)(a) to 62-610.563(6)(d) are met.

FDEP Rule 62-610.563(3)(e), F.A.C.

Total Organic Halogen (TOX): 0.2 mg/L - 

monthly average and 0.3 mg/L - max single 

sample

Alternative TOX limitations can be 

granted if conditions in 62-610.563 

(6)(a) to 62-610.563(6)(d) are met.

FDEP Rule 62-610.563(3)(f), F.A.C.

The treatment process shall include 

processes which serve as multiple barriers 

for control of organic compounds and 

pathogens.

The multiple barrier approach is a 

concept that relies on more than one 

treatment technology to treat water.  

An example is filtration and UV for the 

control of pathogens.

FDEP Rule 62-610.564, F.A.C.

Pilot testing for one (1) year - including 

mutagenicity testing approved by the 

FDEP.

Possible reduction in the duration or 

scope of the pilot testing program if 

conditions in 62-610.564(5)(a) and 62-

610.564(5)(b), F.A.C. are met.

Reclaimed Water/ 

Direct Recharge to 

Groundwater                

<3,000 mg/L                

TDS
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Table 4 (cont.) 

Treatment and Disinfection Requirements for Direct Aquifer Recharge 

Source of 

Recharge 

Water/Type of 

Recharge System

Applicable Rules and Required Treatment Comments

FDEP Rule 62-610.466(9)(a)1, F.A.C. FDEP Rule 62-610.466(12)(b)2, F.A.C.

Reclaimed water to groundwater containing 3,000 

mg/L or less TDS for ASR shall meet the full 

treatment disinfection requirements contained in 

FDEP Rule 62-610.563, F.A.C.

Water recovered from the ASR shall be 

monitored for fecal coliform and shall 

meet the limits established in FDEP 

Chapter 62-610 Part III, F.A.C.

FDEP Rule 62-610.563(2)(a), F.A.C.

Secondary Treatment

High-Level Disinfection

TSS: 5 mg/L maximum before application of 

disinfectant

FDEP Rule 62-610.563(2)(b), F.A.C.

Filtration

FDEP Rule 62-610.563(2)(c), F.A.C.

TN: 10 mg/L  maximum annual average

FDEP Rule 62-610.563(3)(b), F.A.C.

Primary and Secondary DWS

FDEP Rule 62-610.563(3)(c), F.A.C.

Additional reductions of pollutants which 

otherwise would be discharged in quantities 

which would reasonably be anticipated to pose 

risk to public health because of acute or chronic 

toxicity shall be required.

FDEP Rule 62-610.563(3)(d), F.A.C.

TOC: 3 mg/L - monthly average and 5 mg/L - max 

single sample

Alternative TOC limitations can be 

granted if conditions in FDEP Rules 62-

610.563 (6)(a) to 62-610.563(6)(d), 

F.A.C. are met.

FDEP Rule 62-610.563(3)(e), F.A.C.

TOX: 0.2 mg/L - monthly average and 0.3 mg/L - 

max single sample

Alternative TOX limitations can be 

granted if conditions in FDEP Rules 62-

610.563 (6)(a) to 62-610.563(6)(d), 

F.A.C. are met.

FDEP Rule 62-610.563(3)(f), F.A.C.

The treatment process shall include processes 

which serve as multiple barriers for control of 

organic compounds and pathogens.

 The multiple barrier approach is a 

concept that relies on more than one 

treatment technology to treat water.  

An example is filtration and 

disinfection for the control of 

pathogens.

FDEP Rule 62-610.564, F.A.C.

Pilot testing for one (1) year - including 

mutagenicity testing approved by the FDEP.

Possible reduction in the duration or 

scope of the pilot testing program if 

conditions in 62-610.564(5)(a) and 62-

610.564(5)(b) are met.

Reclaimed 

Water/ ASR Well 

to Groundwater                

<3,000 mg/L TDS     
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Table 5 

Treatment and Disinfection Requirements for Indirect Aquifer Recharge 

Source of Recharge 

Water/Type of 

Recharge System

Applicable Rules and Required Treatment Comments

FDEP Rule 62-610.525(1)(a), F.A.C.

Additional levels of preapplication are 

required for the projects over ground 

waters in aquifers used for public water 

supply, which are unconfined, and have 

high permeable soil types

FDEP Rule 62-610.525(5), F.A.C.

Secondary Treatment

High-Level Disinfection
TSS: 5 mg/L maximum before application of 

disinfectant

FDEP Rule 62-610.525(6), F.A.C.

Filtration

FDEP Rule 62-610.525(7), F.A.C.

TN: 10 mg/L maximum annual average

FDEP Rule 62-610.525(8)(a), F.A.C.

Primary and Secondary DWS The parameters listed as primary DWS shall 

be applied as maximum single sample 

permit limitations. 

The primary DWS for asbestos and 

bacteriological parameters do not apply.  

Bacteriological parameters listed in the 

primary DWS include: Legionella, 

Heterotrophic Plate Count, 

Mycobacteria,and Total Coliforms.

* Note:  According to current FDEP regulations there are no specific water treatment regulations concerning the use of RIBs, 

storage ponds or reservoirs, and wetlands using surface water.  However, FDEP may implement water quality restrictions 

depending on: (1) the type of recharge, natural vs. artificial, (2) proximity of the source water to the receiving groundwater, 

(3) quality of the source water and receiving groundwater, and (4) special conditions identified in an ERP issued by the FDEP.

Reclaimed Water/ 

Indirect (natural or 

artificial) aquifer 

recharge

Surface Water/ 

Indirect natural 

aquifer recharge with 

surface water that is 

(1) in close proximity 

to the recharge 

location and (2) of 

similar quality to the 

receiving groundwater

No additional treatment needed Assumed*

Surface Water/ 

Indirect aquifer 

recharge (not included 

above)

Primary and Secondary DWS (or 

subsequent secondary WQCE)

Assumed*                                                                   

(This is the same treatment requirements 

for direct recharge using surface water.)
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4.0 TREATMENT PROCESSES 

 

Reclaimed Water Quality 

 

Based on the results of the kickoff meeting, only water reclamation facilities (WRFs) with a capacity of 

greater than 10 mgd were considered for evaluation. Monthly discharge monitoring reports (DMRs) 

between July 2009 to June 2012 from JEA-Buckman WRF, JEA-Arlington East WRF, JEA-District II WRF, and 

JEA-District II WRF were reviewed to assess the quality of reclaimed water available for recharge in the 

study area.  Reclaimed water quality data for TSS, TN, fecal coliform, and carbonaceous biochemical oxygen 

demand (CBOD5) are listed in Table 6. 

 

Table 6 

Reclaimed Water Quality Data for TSS, TN, Fecal Coliform, and CBOD5 

 

Parameter
Buckman 

Street WRF

Southwest 

WRF
District II WRF

Arlington East 

WRF

TSS (month average) 2.5 to 10.6 4.3 to 21.4 3 to 8.2 3 to 11.8

TSS (weekly average) 3.1 to 21 5 to 29.4 3 to 11.9 3.1 to 20.5

TSS (max month single sample) 5 to 85 7 to 38 5 to 40 5 to 41

TN (annual average 07/11 to 06/12) 6.29 5.27 11.06 5.73

TN (month average) 3.03 to 11.05 4.42 to 9.41 8.82 to 12.62 3.33 to 9.6

TN (month max single sample) 6.38 to 20.26 5.51 to 20.16 12.13 to 17.87 4.14 to 17.93

Fecal Coliform (monthly average) 2 to 18.08 2 to 21 2 to 20 2 to 4

Fecal Coliform (mo. max single sample) 4 to 2600 7 to 1200 2 to 120 2 to 880

CBOD5 (month average) 2 to 3.97 2 to 8.8 2 to 7.4 2 to 5

CBOD5 (weekly average) 2 to 9.57 3 to 14 2 to 13.4 2 to 6.9

CBOD5 (max month single sample) 2 to 16 3 to 20 3 to 19 3 to 19

* All values in mg/L except for Fecal Coliform which is in Coliform Forming Units (CFU) per 100mL  

 

From the reviewed DMRs, the following wastewater treatment assumptions were made to determine the 

necessary treatment processes to achieve the treatment conditions described in Section 3.0: 

 

• Existing wastewater treatment plant effluent meets secondary treatment as defined by FDEP Rule 

62-600.420(1)(a), F.A.C., which requires annual averages of 20 mg/L TSS and 20 mg/L CBOD5.  No 

additional treatment is required to achieve secondary treatment, 

 

• FDEP Rule 62-600.440(5)(f)2, F.A.C., requires fecal coliform values from facilities with high level 

disinfection to be below 25 CFU/100mL for all samples.  From the data above, this requirement is 

not being met.  Additional treatment will be needed if high level disinfection is required, 

 

• FDEP Rule 62-600.440(5)(f)3, F.A.C., requires TSS values for all samples to be below 5 mg/L before 

high level disinfection.  From the data above, this requirement is not being met.  Additional 

filtration will be needed to reduce the TSS to less than 5 mg/L, 

 

• Three of the four facilities had a TN annual average of less than 10 mg/L.  It shall be assumed that 

no additional treatment will be necessary if a TN effluent limit of 10 mg/L is required.   Reclaimed 

water from District II WRF, which has a TN annual average of over 10 mg/L, may be blended with 
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water from the other WRFs to lower the TN value.  Consequently, the nitrate annual average (as N) 

is also less than 10 mg/L, and 

 

• WQCEs may be obtained to waive any secondary drinking water standards not reliably met in the 

recharge water. 

Surface Water Quality 

 

Surface water quality data from Black Creek, the lower St. Johns River, Rodman Reservoir, St. Marys, and 

upper Suwannee River for the period from January 2002 to May 2012 were reviewed to assess the quality 

of surface water available for recharge in the study area. Surface water quality data for chloride, total 

coliform, TDS, TN, TOC, and TSS are listed in Table 7.  

 

Table 7 

Surface Water Quality Data for Chloride, Total Coliform, TDS, TN, TOC, and TSS 

 

Parameter Black Creek
Lower St. 

Johns

Ocklawaha 

River/                  

Rodman 

Reservoir

St. Marys
Upper 

Suwannee

Chloride (Min - Max) 4 to 4600 44 to 369 15 to 111 3 to 39 2 to 15

Chloride (Average) 244 209 42 9 7

Total Coliform (Min - Max) 300 to 6000 8 to 2460 No Data 85 to 460 40 to 7800

Total Coliform (Average) 1133 193 No Data 259 943

TSS (Min - Max) 1.4 to 73 2 to 98 1.4 to 58 1 to 16 0 to 116

TSS (Average) 6.2 11.7 6.0 5.0 5.4

TDS (Min - Max) 5.3 to 7570 273 to 1340 199 to 407 43 to 212 5 to 277

TDS (Average) 511 557 315 103 115

TN (Min - Max) 0.15 to 2.11 0.70 to 3.27 0.13 to 5.90 0.35 to 2.66 0.2 to 23.8

TN (Average) 0.73 1.29 0.8 1.2 1.5

TOC (Min - Max) 4.6 to 57.5 7.3 to 30.7 1 to 21.3 1.5 to 95 0.5 to 100

TOC (Average) 18.8 16.6 9.6 48.1 50.3

* All values in mg/L except for Total Coliform which is in CFU per 100 mL

Source - FDEP. 2012. IWR WBID Run46 database. Watershed Assessment Program.  

http://www.dep.state.fl.us/water/basin411/download.htm. August 2012.  

 

Based on the data in Table 7, the following assumptions were made to determine the necessary treatment 

processes to achieve the treatment levels described in Section 3.0: 

 

• The available surface water quality generally meets the secondary DWS for chloride except for 

Black Creek and portions of the lower St. Johns River, 

 

• To meet the primary DWS for total coliform, the surface water from all potential sources must 

undergo high level disinfection.  FDEP Rule 62-600.440(5)(f)3, F.A.C., requires TSS values for all 

samples to be below 5 mg/L before high level disinfection.  From the data above, this requirement 

is not being met, 
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• The TDS concentrations of the surface water sources are comparable to that of the receiving 

groundwater and no additional treatment is likely to be required,  

 

• Elevated TOC levels in the surface water sources are likely due to decaying natural organic matter 

and not from synthetic sources such as detergents, pesticides, fertilizers, and herbicides.  

Therefore, TOC reduction or treatment is not required for indirect recharge using surface water 

due to the natural source of TOC.  If it is found that the elevated TOC levels are from synthetic 

sources that may cause violations to the primary DWS, treatment targeting these organics (such as 

granular activated carbon as described in Options 1A and 4A or UF filters in Options 1B and 4B) 

may be required, and 

 

• WQCEs may be obtained to waive any secondary DWS not reliably met in the surface water. 

 

Treatment Options 

 

Direct Aquifer Recharge 

 

1. Surface Water – Recharge well or ASR well  

 

FDEP Chapter 62-528, F.A.C., requires that surface water used to directly recharge an aquifer (whether 

through recharge or ASR wells) shall meet primary and secondary DWS.  Based on the raw surface water 

quality data that ATKINS has reviewed for the potential water sources (Table 7), two (2) treatment options 

for direct surface water recharge are proposed.  All options are described from initial to final treatment. 

 

Option 1A 

 

• Intake Screens – Intake screens are used to remove objects such as plants, logs, and other debris 

that could damage downstream process equipment, 

 

•  pH control – Lime is added to adjust the pH of the water to a level that will be optimal for 

subsequent treatment processes, 

 

• Coagulation/Flocculation – After the pH has been adjusted, a coagulant is injected and rapidly 

mixed with the water.  The purpose of the coagulant is to cause colloidal particles to destabilize 

and form larger particles referred to as floc.  Coagulation/flocculation results in the reduction of 

TSS, TOC, color, turbidity, algae, pathogens, Cryptosporidium, iron, manganese, and arsenic, 

 

• Clarification/Sedimentation – Flocs that are formed are allowed to settle out and are removed 

from the water as residuals.  The residuals are then thickened and dewatered prior to offsite 

disposal, 
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• Deep Bed Filtration – The water undergoes deep bed filtration to reduce TSS levels to less than 5 

mg/L.  The typical filtering medium is sand or anthracite with downward or upward flow through 

the media.  In addition to TSS removal, deep bed filtration can remove phosphorus, protozoan 

cysts, and oocysts.  Deep bed filtration equipment includes backwash facilities to flush out 

accumulated debris and particles from the filters, 

 

• Activated Carbon Adsorption (see note after Option 1A)* – This physical process removes organic 

compounds including pesticides and other chemicals that may be found in surface waters.  

Activated carbon filtration equipment includes backwash facilities to flush out accumulated debris 

and particles from the filters, and 

 

• Final disinfection – Ultraviolet (UV) disinfection is performed to inactivate bacteria and viruses in 

the water including Cryptosporidium and Giardia.  UV equipment shall be sized to deliver the 

dosage required to meet the removal/inactivation requirements found in the Surface Water 

Treatment Rule (SWTR) for Giardia and viruses and the Long-term 1 and 2 Enhanced Surface Water 

Treatment Rules (LT1ESWTR and LT2ESWTR) for Cryptosporidium.   The location of the UV system 

should be at the wellhead site.   

 

Option 1B 

 

• Intake Screens – See description in Option 1A, 

 

• pH control – See description in Option 1A, 

 

• Coagulation/Flocculation – See description in Option 1A,  

 

• Clarification/Sedimentation – See description in Option 1A, 

 

• Screen Filters (see note below)* – The purpose of the 300-micron screen filters is to remove solids 

that can damage or prematurely clog the Ultrafiltration (UF) filters, 

 

• UF filters (see note below)* – The UF filters operate at a range of between 0.005 to 0.2 microns.  

The UF filters remove biodegradable organics, priority organic pollutants, TSS, bacteria, protozoan 

cysts, oocysts, helminth ova, and bacteria.   The UF filters also produce consistently low turbidity 

regardless of feed water quality and quantity.  Similar to the activated carbon filters in Option 1, 

the UF equipment includes backwash facilities to flush out accumulated debris and particles, and 
 

• Final disinfection - See description in Option 1A. 

 

* Note – For the purpose of this TM, it is assumed that Activated Carbon Adsorption and Screen and UF 

filters are only required if it is found that organic compounds from synthetic sources are causing violations 

to the primary DWS.  If the elevated TOC levels are from natural sources, FDEP may not require treatment 

targeting these organic compounds. 
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2. Reclaimed Water – ASR to Groundwater (1,000 – 3,000 mg/L TDS) and not a source for public water 

supply within the study area 

 

This option is for reclaimed water that will directly recharge into an aquifer with TDS concentrations 

between 1,000 and 3,000 mg/L and not a source for public water supply.  The requirements for what 

constitutes a public water supply in conjunction with receiving groundwater are listed in Rule 62-610.466 

(9), F.A.C., which limits the public water supply to within 1,000 feet radially from the ASR well or located 

within the radial extent of the extended zone of discharge (area of well influence) plus an additional 500 

feet radially in the horizontal direction.  Treatment conditions for this option include: 

 

• Secondary treatment and filtration,  

• High level disinfection, 

• Primary DWS, and 

• TSS: 5 mg/L maximum before application of disinfectant 

An option for the treatment of reclaimed water to reach these treatment conditions includes: 

 

Option 2 

 

• Deep Bed Filtration – Secondary treated effluent from the wastewater treatment plant will 

undergo deep bed filtration to reduce TSS levels to less than 5 mg/L.  Typical filtering medium is 

sand or anthracite with flow being downward or upward.  Aside from total suspended solids, deep 

bed filtration can remove phosphorus, protozoan cysts, and oocysts.  Deep bed filtration 

equipment includes backwash facilities to flush out accumulated debris and particles from the 

filters, 

 

• Activated Carbon Adsorption – The necessity of the activated carbon adsorption process will 

depend on whether the requirements of the primary DWS can be met with secondary treatment, 

deep bed filtration, and final UV disinfection.  Activated carbon adsorption removes organic 

compounds, including pesticides, which are regulated under the DWS, and 

 

• Final disinfection – UV disinfection is done to inactivate bacteria and viruses in the water including 

Cryptosporidium and Giardia.  UV equipment shall be sized to deliver the dosage required to meet 

high level disinfection as defined in FDEP Rule 62-600.440(5), F.A.C.  The location of the UV system 

should be at the wellhead site.   

 

Further evaluations will be conducted during Task 2 to refine the TDS levels in the study area and identify 

locations where TDS levels are between 1,000 and 3,000 mg/L. 
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3. Reclaimed Water – Recharge Well or ASR Well to Groundwater with <3,000 mg/L TDS 

 

According to FDEP Chapters 62-600 and 62-610, F.A.C., reclaimed water that is to be used to directly 

recharge (recharge wells or ASR wells) an aquifer with less than 3,000 mg/L TDS will need to meet the 

following: 

 

• Secondary treatment and filtration,  

• High level disinfection, 

• Primary and Secondary DWS, 

• TSS: 5 mg/L maximum before application of disinfectant, 

• TOC: 3 mg/L – monthly average and 5 mg/L - max single sample, 

• TOX:  0.2 mg/L – monthly average and 0.3 mg/L - max single sample, and 

• TN: 10 mg/L maximum annual average. 

In addition to meeting the above requirements, reclaimed water directly recharging an aquifer with less 

than 3,000 mg/L TDS will consist of two potential treatment options based on the finished reclaimed water 

quality in the study area: 

 

Option 3A 

 

• Deep Bed Filtration – Secondary treated effluent from the wastewater treatment plant undergoes 

deep bed filtration to reduce TSS levels to less than 5 mg/L.  The typical filtering medium is sand or 

anthracite with downward or upward flow through the media.  In addition to TSS removal, deep 

bed filtration can remove phosphorus, protozoan cysts, and oocysts.  Deep bed filtration 

equipment includes backwash facilities to flush out accumulated debris and particles from the 

filters, 

 

• Activated Carbon Adsorption – The purpose of activated carbon adsorption is to reduce TOC and 

TOX levels to the required effluent limits.  In addition, organic compounds regulated under the 

DWS, including pesticides, may be removed through activated carbon adsorption.  Activated 

carbon adsorption equipment includes backwash facilities to flush out accumulated debris and 

particles from the filters.  FDEP Rule 62-600.540(3)(d), F.A.C., requires the use of activated carbon 

adsorption or a FDEP approved alternative technology prior to the direct aquifer recharge with 

reclaimed water, and 

 

• Final disinfection – UV disinfection is done to inactivate bacteria and viruses in the water including 

Cryptosporidium and Giardia.  UV equipment shall be sized to deliver the dosage required to meet 

high level disinfection as defined in FDEP Rule 62-660.440(5), F.A.C.  The location of the UV system 

should be at the wellhead site.   
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Option 3B 

 

Option 3B involves the use of reverse osmosis (RO).  From discussions with RO manufacturers, it was 

assumed that: (1) the reclaimed water has a silt density index (SDI) of greater than 5, so RO pre-treatment 

of the feed water is required, (2) microfiltration will be the only RO pre-treatment needed and (3) that 

other RO pre-treatment technologies such as chlorination, activated carbon adsorption, and chemical 

coagulation are not required.  It should be noted that, prior to design of the RO system, a complete water 

analysis must be done to assess the source water quality.  Parameters that need to be assessed include, but 

are not limited to, TOC, TSS, salinity (chloride), barium, pH, temperature, and turbidity.  A list of the 

minimum required water quality analyses are listed in Table 8.   

 

• Deep Bed Filtration – The purpose of deep bed filtration is to reduce the TSS to less than 5 mg/L 

and to remove solids that can damage or prematurely clog the Microfiltration (MF) filters.  See 

additional description in Option 3A, 

 

• MF filters – The MF filters operate at a range of between 0.08 to 2.0 microns.  The MF filters 

remove turbidity, residual suspended solids, protozoan cysts, oocysts, helminth ova, and bacteria.  

The MF filters also produce consistently low turbidity regardless of feed water quality and quantity.  

Similar to the deep bed filtration equipment, the MF equipment will include backwash facilities to 

flush out accumulated debris and particles.  MF filtration is a RO pre-treatment step that minimizes 

fouling, scaling, and degradation of the RO membranes,  

 

• Reverse Osmosis – The RO filters operate at a range of between 0.0001 to 0.001 microns.  The RO 

filters remove TOC, biodegradable organics, hardness, heavy metals, nitrate, priority organic 

pollutants, synthetic organic compounds, TDS, bacteria, protozoan cysts, oocysts, helminth ova, 

and viruses.  Similar to other filtration equipment, the RO equipment will include backwash 

facilities to flush out accumulated debris and particles, and 

 

• Final disinfection – UV disinfection is done to inactivate bacteria and viruses in the water including 

Cryptosporidium and Giardia.   UV equipment shall be sized to deliver the dosage required to meet 

high level disinfection as defined in FDEP Rule 62-600.440(5), F.A.C.  The location of the UV system 

should be at the wellhead site.   

 

Further evaluations will be conducted during Task 2 to refine the TDS levels in the study area and identify 

locations where TDS levels are between 1,000 and 3,000 mg/L. 
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Table 8 

Minimum Required Water Quality Analyses for RO Pretreatment 

 

 

 

 

Indirect Aquifer Recharge 

 

4. Surface Water – Indirect Aquifer Recharge 

 

As stated in Section 3.0, current FDEP regulations do not define specific water treatment regulations 

concerning indirect recharge using surface water. However, FDEP may implement water quality restrictions 

depending on: (1) the type of recharge, natural (sinkholes, floodplains, and wetlands) vs. artificial 

(reservoirs, mine pits, and RIBs), (2) proximity of the source water to the receiving groundwater, (3) quality 

of the source water and receiving groundwater, and (4) special conditions identified in an ERP.  For the 

purpose of this TM, the following are assumed: 

Aluminum* Potassium

Ammonia Selenium

Arsenic Silica Colloidal (as Sio2)

Bacteriological (coliform) Silica Soluble (as Sio2)

Bacteriological (Total) Silver

Barium* Sodium

Bicarbonate Strontium*

Cadmium Sulfate

Calcium Total Alkalinity (m value)

Carbonate Total Dissolved Solids

Carbonate Alkalinity (p value) Total Hardness

Chloride Total Iron*

Chlorine Total Organic Carbon

Chromium Total Phosphate

Color Total Suspended Solids

Conductivity Turbidity (NTU)

Copper Zinc

Dissolved Iron*

Fluoride

Free Chlorine

Lead

Magnesium On Site Measurements

Manganese Temperature

Nickel pH

Nitrate Carbon Dioxide

Orthophosphate Hydrogen Sulfide

* Recommended to be measured in µg/L

Note:  From Table 1. Pretreatment for Membrane Processes.  American Membrane Technology 

Association (www.amta.org)

Primary and Secondary Maximum 

Contaminant Levels
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• Indirect natural aquifer recharge systems with surface water that is (1) in close proximity to the 

recharge location and (2) of similar quality to the receiving groundwater will not require water 

treatment, and   

 

• All other indirect aquifer recharge systems using surface water will require compliance with the 

Primary DWS or subsequent secondary WQCE. This is the same treatment requirements for direct 

aquifer recharge using surface water. 

 

No treatment options for indirect natural aquifer recharge systems using surface water that is in close 

proximity to the recharge location and of similar quality to the receiving groundwater are presented since it 

is assumed that no additional treatment is needed.   

 

Two (2) options for the treatment of surface water for all other indirect aquifer recharge systems are 

included below.   

 

Option 4A 

 

• Intake Screens – Intake screens are used to remove objects such as plants, logs, and other debris 

that could damage downstream process equipment, 

 

• pH control – Lime is added to adjust the pH of the water to a level that will be optimal for 

subsequent treatment processes, 

 

• Coagulation/Flocculation – After the pH has been adjusted, a coagulant is injected and rapidly 

mixed with the water.  The purpose of the coagulant is to cause colloidal particles to destabilize 

and form larger particles referred to as floc.  Coagulation/flocculation results in the reduction of 

TSS, TOC, color, turbidity, algae, pathogens, Cryptosporidium, iron, manganese, and arsenic, 

 

• Clarification/Sedimentation – Flocs that are formed are allowed to settle out and are removed 

from the water as residuals.  The residuals are then thickened and dewatered prior to offsite 

disposal, 

 

• Deep Bed Filtration – The water undergoes deep bed filtration to reduce TSS levels to less than 5 

mg/L.  The typical filtering medium is sand or anthracite with downward or upward flow through 

the media.  In addition to TSS removal, deep bed filtration can remove phosphorus, protozoan 

cysts, and oocysts.  Deep bed filtration equipment includes backwash facilities to flush out 

accumulated debris and particles from the filters, 

 

• Activated Carbon Adsorption (see note after Option 4B)* – This physical process removes organic 

compounds including pesticides and other chemicals that may be found in surface waters.  

Activated carbon filtration equipment includes backwash facilities to flush out accumulated debris 

and particles from the filters, and 

 

• Final disinfection – UV disinfection is performed to inactivate bacteria and viruses in the water 

including Cryptosporidium and Giardia.  Size UV equipment to deliver the dosage required to meet 

the removal/inactivation requirements found in the SWTR for Giardia and viruses and the 



 

28 
 

LT1ESWTR and LT2ESWTR for Cryptosporidium.   The location of the UV system should be at the 

wellhead site.  Chloramination may be an option here in lieu of UV disinfection.   Chloramination 

involves the injection of chlorine and ammonia in the water to form chloramines, a long lasting 

disinfectant.   However, it is important to note that chloramination may not be as effective as UV at 

inactivating certain potentially harmful organisms including Cryptosporidium and that additional 

monitoring, testing, and treatment for these organisms may be required. 

 

Option 4B 

 

• Intake Screens – See description in Option 4A, 

 

• pH control – See description in Option 4A, 

 

• Coagulation/Flocculation – See description in Option 4A,  

 

• Clarification/Sedimentation – See description in Option 4A, 

 

• Screen Filters (see note below)* – The purpose of the 300-micron screen filters is to remove solids 

that can damage or prematurely clog the Ultrafiltration filters, 

 

• UF filters (see note below)* – The UF filters operate at a range of between 0.005 to 0.2 microns.  

The UF filters remove biodegradable organics, priority organic pollutants, TSS, bacteria, protozoan 

cysts, oocysts, helminth ova, and bacteria.  The UF filters also produce consistently low turbidity 

regardless of feed water quality and quantity.  Similar to the activated carbon filters in Option 1, 

the UF equipment includes backwash facilities to flush out accumulated debris and particles, and 

 

• Final disinfection - See description in Option 4A. 

 

* Note – For the purpose of this TM, it is assumed that Activated Carbon Adsorption and Screen and UF 

filters are only required if it is found that organic compounds from synthetic sources are causing violations 

to the primary DWS.  If the elevated TOC levels are from natural sources, FDEP may not require treatment 

targeting these organic compounds. 
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5. Reclaimed Water – Indirect (Natural or Artificial) Aquifer Recharge 

 

FDEP Chapter 62-610, F.A.C., requires that reclaimed water used to indirectly recharge an aquifer shall 

meet the following treatment conditions: 

 

• Secondary treatment and filtration,  

• High level disinfection, 

• Primary and Secondary DWS, 

• TSS: 5 mg/L maximum before application of disinfectant, and 

• TN: 10 mg/L maximum annual average. 

In addition to meeting the above requirements, reclaimed water indirectly recharging an aquifer shall 

consist of the following potential treatment option based on the finished reclaimed water quality.   

 

Option 5 

 

• Deep Bed Filtration – Secondary treated effluent from the wastewater treatment plant undergoes 

deep bed filtration to reduce TSS levels to less than 5 mg/L.  The typical filtering medium is sand or 

anthracite with downward or upward flow through the media.  In addition to TSS removal, deep 

bed filtration can remove phosphorus, protozoan cysts, and oocysts.  Deep bed filtration 

equipment includes backwash facilities to flush out accumulated debris and particles from the 

filters, 

 

• Activated Carbon Adsorption – Activated carbon adsorption follows deep bed filtration.  The 

purpose of activated carbon adsorption is to remove organic compounds regulated under the DWS, 

such as pesticides.  Activated carbon adsorption equipment includes backwash facilities to flush out 

accumulated debris and particles from the filters, and 

 

• Final disinfection – UV disinfection is done to inactivate bacteria and viruses in the water including 

Cryptosporidium and Giardia.  Size UV equipment to deliver the dosage required to meet high level 

disinfection as defined in FDEP Rule 62-660.440(5), F.A.C.  The location of the UV system should be 

at the wellhead site.   

 

A summary table of required additional treatment processes is listed in Table 9. 
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Table 9 

Treatment and Disinfection Requirements for Aquifer Recharge 

 

Source of Recharge Water /   

Type of Recharge System 
Additional Treatment Required 

Surface Water/Direct  - Recharge well or ASR 

well 

 
* For the purpose of this TM, it is assumed that 

Activated Carbon Adsorption and Screen & UF filters are 

only required if it is found that organic compounds from 

synthetic sources are causing violations to the primary 

DWS.  If the elevated TOC levels are from natural 

sources, FDEP may not require treatment targeting 

these organic compounds. 

 

Option 1A 

• Intake Screens 

• pH Control 

• Coagulation/Flocculation 

• Clarification/Sedimentation 

• Deep Bed Filtration 

• Activated Carbon Adsorption* 

• Final Disinfection 

 

Option 1B 

• Intake Screens 

• pH Control 

• Coagulation/Flocculation 

• Clarification/Sedimentation 

• Screen Filters* 

• Ultrafiltration* 

• Final Disinfection 

 

Reclaimed Water/Direct - ASR to groundwater 

(1,000 – 3,000 mg/L TDS)   

 
Only applies if receiving groundwater is not currently 

used as a source of public water supply nor is reasonably 

expected to be used as one in the future.  The 

requirements for what constitutes a public water supply 

in conjunction with receiving groundwater (TDS levels 

between 1,000 and 3,000 mg/L) of an ASR project are 

listed in Rule 62-610.466(9), F.A.C., which limits the 

public water supply to within 1,000 feet radially from 

the ASR well or located within the radial extent of the 

extended zone of discharge (area of well influence) plus 

an additional 500 feet radially in the horizontal 

direction. 

 

 

Option 2 

• Deep Bed Filtration 

• Activated Carbon Adsorption 

• Final Disinfection 
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Table 9 (cont.) 

Treatment and Disinfection Requirements for Aquifer Recharge 

 

Source of Recharge Water /   

Type of Recharge System 
Additional Treatment Required 

Reclaimed Water/Direct - Recharge well or 

ASR to groundwater (<3,000 mg/L TDS) 

 

Option 3A 

• Deep Bed Filtration 

• Activated Carbon Adsorption 

• Final Disinfection 

 

Option 3B 

• Deep Bed Filtration 

• Microfiltration 

• Reverse Osmosis 

• Final Disinfection  

 

Surface Water/ Indirect natural aquifer 

recharge with surface water that is (1) in 

close proximity to the recharge location and 

(2) of similar quality to the receiving 

groundwater will not require water treatment  

 
* According to current FDEP regulations there are no 

specific water treatment regulations concerning indirect 

recharge using surface water. However, FDEP may 

implement water quality restrictions depending on: (1) 

the type of recharge, natural (sinkholes, floodplains, and 

wetlands) vs. artificial (reservoirs, mine pits, and RIBs), 

(2) proximity of the source water to the receiving 

groundwater, (3) quality of the source water and 

receiving groundwater, and (4) special conditions 

identified in an ERP.   

No additional treatment needed. 
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Table 9 (cont.) 

Treatment and Disinfection Requirements for Aquifer Recharge 

 

Source of Recharge Water /   

Type of Recharge System 
Additional Treatment Required 

Surface Water/ Indirect aquifer recharge (not 

included in other groups) 

 
* According to current FDEP regulations there are no 

specific water treatment regulations concerning indirect 

recharge using surface water. However, FDEP may 

implement water quality restrictions depending on: (1) 

the type of recharge, natural (sinkholes, floodplains, and 

wetlands) vs. artificial (reservoirs, mine pits, and RIBs), 

(2) proximity of the source water to the receiving 

groundwater, (3) quality of the source water and 

receiving groundwater, and (4) special conditions 

identified in an ERP.   
 

** For the purpose of this TM, it is assumed that 

Activated Carbon Adsorption and Screen & UF filters are 

only required if it is found that organic compounds from 

synthetic sources are causing violations to the primary 

DWS.  If the elevated TOC levels are from natural 

sources, FDEP may not require treatment targeting 

these organic compounds. 

 

 

Option 4A 

• Intake Screens 

• pH Control 

• Coagulation/Flocculation 

• Clarification/Sedimentation 

• Deep Bed Filtration 

• Activated Carbon Adsorption** 

• Final Disinfection 

 

Option 4B 

• Intake Screens 

• pH Control 

• Coagulation/Flocculation 

• Clarification/Sedimentation 

• Screen Filters 

• Ultrafiltration** 

• Final Disinfection 

 

Reclaimed Water/ Indirect (natural or 

artificial) aquifer recharge 

 

Option 5 

• Deep Bed Filtration 

• Activated Carbon Adsorption 

• Final Disinfection 

 
Note:  From review of reclaimed water and surface water quality data, the following assumptions were made: (1) existing 

wastewater treatment plant effluent meets secondary treatment levels.  (2) The TSS of existing wastewater treatment plant effluent 

and surface water are greater than 5 mg/L. (3) Existing wastewater treatment plant effluent and surface water do not meet high 

level disinfection requirements. (4) The TN and Nitrate (as N) of existing wastewater treatment plant effluent are less than 10 mg/L. 

(5) The TDS of the surface water is comparable to that of the receiving groundwater  (6) The surface water meets the secondary 

DWS for chloride. (7) Elevated TOC levels in surface water are due to decaying natural organic matter and not from synthetic 

sources such as detergents, pesticides, fertilizers, and herbicides.  Therefore, TOC reduction or treatment is not required for indirect 

recharge using surface water due to the natural source of TOC.  If it is found that the elevated TOC levels are from synthetic sources 

that may cause violations to the primary DWS, treatment targeting these organics (such as granular activated carbon as described 

in Option 4A or UF filters in Option 4B) may be required.  (8) WQCE may be obtained to waive any secondary drinking water 

standards not reliably met in the recharge water. 
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6.0 LIST OF ACRONYMS  

 

AMTA American Membrane Technology Association 

APT  Aquifer Performance Test 

ASR Aquifer Storage Recovery 

ATKINS ATKINS North America, Inc. 

BMAP Basin Management Action Plan 

CBOD5  Carbonaceous Biochemical Oxygen Demand 

CFU  Coliform Forming Units 

cfs Cubic Feet per Second 

CUP  Consumptive Use Permit 

CWA Clean Water Act 

DMR  Discharge Monitoring Report 

DO Dissolved Oxygen  

DWS  Drinking Water Standards 

EIS Environmental Impact Statement   

EPA  Environmental Protection Agency 

ERP  Environmental Resource Permit 

F.A.C.  Florida Administrative Code 

FAVA Florida Aquifer Vulnerability Assessment 

FDEP Florida Department of Environmental Protection 

FFWCC Florida Fish and Wildlife Conservation Commission 

FGDL Florida Geographic Data Library  

FEMA Federal Emergency Management Agency 

FNAL Fermi National Accelerator Laboratory 

GIS Geographic Information System 

IFC Instream Flow Council 

IHA Indicators of Hydrologic Alteration 

IWR Impaired Water Rule 

JEA  Jacksonville Electric Authority 

LABINS Land Boundary Information System 

LT1ESWTR Long-term 1 Enhanced Surface Water Treatment Rule 

LT2ESWTR Long-term 2 Enhanced Surface Water Treatment Rule 

Max Maximum 

MCL Maximum Contaminant Level 

MF Microfiltration 

MFL  Minimum Flows and Levels 

mgd Million Gallons per Day  

mg/L Milligrams per Liter  

Min Minimum 

mL Milliliters 

NFARI North Florida Aquifer Replenishment Initiative 

NRCS Natural Resource and Conservation Service 

NPDES National Pollutant Discharge Elimination System 

NTU  Nephelometric Turbidity Units 

RASA Regional Aquifer-System Analysis Program  

RIB  Rapid Infiltration Basin 

RO  Reverse Osmosis 
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SAS Surficial Aquifer System 

SDI  Silt Density Index 

SHCA Strategic Habitat Conservative Area 

Sio2 Silica Colloidal 

SJRWMD St. Johns River Water Management District 

SRWMD Suwannee River Water Management District 

STORET United States Environmental Protection Agency Water Quality Database 

SWFWMD Southwest Florida Water Management District 

SWTR  Surface Water Treatment Rule  

TDS  Total Dissolved Solids 

TM  Technical Memorandum 

TMDL Total Maximum Daily Load 

TN  Total Nitrogen 

TNC  The Nature Conservancy 

TOC  Total Organic Carbon 

TOX  Total Organic Halogen 

TSS  Total Suspended Solids 

UIC  Underground Injection Control 

UF  Ultrafiltration 

UFA Upper Floridan Aquifer  

USACE United State Army Corps of Engineers 

USDW  Underground Sources of Drinking Water 

USFWS United States Fish and Wildlife Services 

USGS United States Geological Survey 

UV  Ultraviolet 

WBID Water Body Identification Number 

WRF  Water Reclamation Facility 

WQCE  Water Quality Criteria Exemption 
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Inventory and Summary of Existing Information (X=Available; NA=Not Available) 

 

Data Topic 
St. Marys 

River 

Ocklawaha 

River/ 

Rodman 

Reservoir 

St. Johns River 

upstream of 

confluence with 

Ocklawaha 

Upper 

Suwannee 

River 

Black 

Creek 
Source Relevance Type 

H
y

d
ro

lo
g

y
 

Satellite Imagery/Aerial 

Photography 
X X X X X 

LABINS, 

SJRWMD 
Aerial Photography GIS 

Topography X X X X X USGS Elevation Data GIS 

Government-Owned Parks and 

Wildlife Managements Areas 
X X X X X FGDL Public Owned lands GIS 

Existing and Ongoing Studies of 

Watersheds 
X X X X X 

SJRWMD, 

SRWMD 

Watershed 

Management Plans 
Reports 

Existing Water Supply Plans X X X X X 
SJRWMD, 

SRWMD 
Water Supply Plans  Reports 

Rainfall Stations and Data X X X X X 

USGS, 

SJRWMD, 

SRWMD 

Locations and Data 
GIS and 

data 

Stream Flow Stations and Data X X X X X 

USGS, 

SJRWMD, 

SRWMD 

Locations and Data 
GIS and 

data 

Water Stage Recorders and Data X X X X X 

USGS, 

SJRWMD, 

SRWMD 

Locations and Data 
GIS and 

data 

Finalized MFL NA NA NA 2013 NA 
SRWMD, 

SJRWMD 

Identifies 

Hydrologic 

Limitations 

Reports 

and Map 

MFL Information (Schedule, Map 

and Reports) 
X X X X X 

SRWMD, 

SJRWMD 

Identifies 

Hydrologic 

Limitations 

Reports 

and Map 

Floodplain X X X X X 

FGDL, 

SRWMD, 

FEMA 

Area of frequent 

inundation 
GIS 

B
io

lo
g

y
/ 

E
co

lo
g

y
 

Springs Reports X X X X   
SJRWMD, 

SRWMD 

Spring 

Characterization 

Report 

Reports 

Geology/Soils X X X X X NRCS Soils Data GIS 
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Data Topic 
St. Marys 

River 

Ocklawaha 

River/ 

Rodman 

Reservoir 

St. Johns River 

upstream of 

confluence with 

Ocklawaha 

Upper 

Suwannee 

River 

Black 

Creek 
Source Relevance Type 

B
io

lo
g

y
 /

 E
co

lo
g

y
 

Land Use/Land Cover X X X X X 

FGDL, 

SJRWMD, 

SRWMD 

Land Use/Land 

Cover Data 
GIS 

Sensitivity/Unique Vegetation 

and Wildlife Habitats 
X X X X X FGDL, SHCA 

Areas Important for 

Specific Species 
GIS 

Threatened and Endangered 

Species Known Occurrence 

Information 

X X X X X 
FGDL, FNAI, 

FFWCC 

Areas Important for 

Specific Species 
GIS 

Recorded Cultural Resources 

Sites 
X X X X X FGDL   

Areas to be 

Excluded 
GIS 

National Wetland 

Inventory/Waters of the US 
X X X X X USFWS 

Areas with Wetland 

Coverage 
GIS 

W
a

te
r 

Q
u

a
li

ty
 

Primary and Secondary Drinking 

Water Standards 
X X X X X FDEP 

Administrative Rule 

Containing 

Standards 

Report 

Class III Water Standards X X X X X FDEP 

Administrative Rule 

Containing 

Standards 

Report 

Surface Water Quality Data X X X X X 

SRWMD, 

SJRWMD, 

USGS, FDEP 

Water Quality Data Data 

TMDL/BMAP Reports NA NA X X X FDEP 
Identified Load 

Reduction 
Report 

Reclaimed Water Quality 

Characterization 
X X X X   

SRWMD, 

SJRWMD, 

FDEP 

Characterization 

Report and Data 

Report 

and Data 

WBID Boundary X X X X X FDEP Locations and Data GIS 

WBID Impairment Status X X X X X FDEP Impairment Status 
GIS and 

Data 

Supplemental  Reports X X X X X 

SJRWMD , 

SRWMD, 

USGS, ATKINS, 

FDEP 

Conditions as 

described in EIS, 

ERP, Technical 

Documents, etc. 

Reports 

NRCS= National Resources Conservation Service; FEMA =Federal Emergency Management Agency; FGDL= Florida Geographic Data Library; SHCA= Strategic Habitat 

Conservation Areas; TMDL= Total Maximum Daily Load; BMAP= Basin Management Action Plan; WBID= Water Body Identification number 

 


