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SUMMARY SHEET 
Total Maximum Daily Load (TMDL) 

I .  303(d) Listed Waterbody Information 
State: Florida 
Basin: Middle St. Johns River 

TMDL Endpoint (i.e., Target): 
The State of Florida has narrative criteria for nutrients requiring 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. The target for these TMDLs is controlling nitrate concentrations to 
levels observed in least disturbed springs discharging from the Floridan Aquifer System. Using a 
reference spring approach, the median nitrate concentration in an unimpacted spring is about 
0.1 1 rr~g/L. 

Impaired Waterbodies for TMDLs (1998 303(d) List): 

TMDL Approach 
A reference spring approach is used to define biological and water quality conditions in 
ecologically healthy springs. A percent reduction was calculated based on existing conditions 
and the target. Existing conditions were estimated as the goth percentile concentration of 
available data. 

WBlD 
2956C 
2967 
28933 

TMDL Allocation: 

Segment Name 
Wekiva Springs 
Rock Springs Run 
Volusia Blue Spring 

1 StreaWmgmel I Parameter 1 Continuous I MS4 

5. Endangered Species (yes or blank): Yes 

County 
Orange 
Orange 
Volusia 

LA I TMDL 1 
Wekiva Springs1 
W Bl D 2956C) 

Rock Springs Run 

Volusia Blue Spring 

6. EPA Lead on TMDL (EPA or blank): EPA 

Constituent 
Nutrients 
Nutrients 
Nutrients 

7. TMDL Considers Point Source, Nonpoint Source, or both: Nonpoint Source 

Note: TMDL incorporates an implicit Margin of Safety 

Nutrients 

Nutrients 

Nutrients 

8. Major NPDES Discharges to surface waters in East Cedar River watershed: None 

( ~ ~ ~ l d a y ) ~  

NIA 

NI A 

NIA 

(reduction) 

NIA 

NIA 

NIA 

95% 
reduction 
95% 

reduction 
91 % 

reduction 

95% 
reduction 
95% 

reduction 
91 % 

reduction 



Nutrient TMDL for Springs in Middle St. 

TOTAL MAXIMUM DAILY LOAD (TMDL) 
NUTRIENTS IN SELECT SPRINGS IN THE MIDDLE ST. JOHNS RIVER BASIN 

1 
1. INTRODUCTION I 

Section 303(d) of the Clean Water Actrequires each state to list those waters within its 
for which technology based effluent limitations are not stringent enough to protect any 
standard applicable to such waters. Listed waters are prioritized with respect to 
classifications and the severity of pollution. In accordance with this prioritization, 
to develop Total Maximum Daily Loads (TMDLs) for those water bodies that are 
quality standards. The TMDL process establishes the allowable loadings of 
quantifiable parameters for a waterbody based on the relationship between 
stream water quality conditions, so that states can establish water quality 
pollution from both point and non-point sources and restore and 
resources (USEPA, 1991). 

The TMDL for Wekiva Springs (WBID 2956C), Rock Springs Run (WBID 2967), and 
Spring (WBID 28933) is being established pursuant to EPA commitments in the 
Decree in the Florida TMDL lawsuit (Florida Wildlife Federation, et al. v. Carol 
Action No. 4: 98CV356-WS, 1998). There are many "Blue Springs" in Florida. 
of Environment (FDEP) scientists have adopted the convention of referring to 
county name placed before the name "Blue Spring". Thus, Blue Spring in 
Volusia Blue Spring. 

FDEP developed a statewide, watershed-based approach to water resource 
the watershed management approach, water resources are managed on 
boundaries, such as river basins, rather than political boundaries. The 
into 5 groups. Water quality is assessed in each group on a rotating 
the Middle St. Johns River basin are in the group 3 basin and were 
to revisit water management issues in 2007. FDEP established 
(WMD) responsible for managing ground and surface water 
the districts. The springs in this report are managed 
District (SJRWMD). 

For the purpose of planning and management, the WMDs divided the district into 
defined as either an individual primary tributary basin or a group of 
with similar characteristics. Wekiva Springs and Rock Springs Run 
Unit, and Volusia Blue Spring is in the Lake Woodruff Planning Unit. These 
smaller, hydrological based units called drainage basins, which are 
segments"; each assigned a unique Waterbody IDentificaton (WBID) 
usually contains only one unique waterbody type (stream, lake, cannel, etc.). 

2. PROBLEM DEFINITION 1 
Florida's 1998 Section 303(d) list identified Wekiva Springs (WBID 2956C), Rock Spri 
(WBID 2967), and Volusia Blue Spring (.WBID 28933) in the Middle St. Johns River 
impaired for nutrients. Wekiva Springs and Rock Springs Run are located in 
Figure 1). Elevated nitrate levels are identified as the leading cause of nutrient 
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springs. 

FDEP has narrative criteria for nutrients requiring 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. 
Although spring water originates as groundwater, chemical and biological constituents that enter the 
aquifer through recharge processes may affect the water quality, flora and fauna of springs and 
spring runs. 

A reference spring approach is used to establish a nutrient target necessary to support ecologically 
healthy conditions in impaired springs. Appropriate reference springs were selected based on 
FDEP's Springs lnitiative Monitoring Program. In this program, FDEP conducts biological and water 
quality monitoring at springs throughout the state. Data from these efforts are used for documenting 
conditions within springs for making resource protection decisions. Juniper Springs is located in the 
St. Johns Water Management District and was identified through the Springs lnitiative program as "a 
system [that] can continue to be used to help define biological and water quality expectations from 
least disturbed springs in Florida" (FDEP, 2004). 

Nitrate data collected in the impaired springs is often analyzed and reported as nitrate-nitrite 
(N03N02 as N) or separately as nitrate (Nos) nitrite (NOp). Nitrites are not considered to have an 
adverse affect on water quality as the nitrite concentrations in the springs are often below detection 
limits (see data in Appendix A). The Springs lnitiative Monitoring Program reports nitrate 
concentrations as nitrate-nitrite. The FDEP IWR database reports nitrate and nitrite separately and 
in some instances as nitrate-nitrite. Because nitrites have a negligible impact on the overall nitrate- 
nitrite concentration, it is reasonable to consider the majority of the nitrate-nitrite concentrations are 
in the form of nitrates. 
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3. WATERSHED DESCRIPTION 

Springs in Florida are important as a source of surface water, habitat for aquatic life, and recreation. 
There are over 30 springs in the Middle St. Johns River basin. Springs occur at places where the 
potentiometric surface of the Floridan Aquifer is above the land surface and confining beds above 
the aquifer have been breached. The recharge area of the spring is defined as the springshed. 
Springs are classified by magnitude, or volume, of their flow or discharge. There are eight different 
classifications of springs (FGS, 2002). A Magrlitude 1 spring has a discharge in excess of 100 cubic 
feet per second (cfs) whereas a Magnitude 8 spring has a discharge of less than one pint per 
minute. The following descriptions of the springs are from the Middle St. Johns Basin Status Report 
(FDEP, 2003) and the Florida Geological Survey (FGS) report entitled Springs of Florida (FGS, 
2004). These documents should be consulted for additional details. 

Wekiva Springs (WBID 2956C) 

Wekiva Springs is located within Wekiva Springs State Park, approximately4 miles northeast of the 
town on Apopka. Wekiva Springs State Park is heavily used for swimming, canoeing and camping. 
The spring pool is roughly circular and measures 105 ft in diameter. The primary vent is in the 
southeast portion of the pool and is a 35 ft long fissure in the limestone. The water of Wekiva 
Springs is clear bluish green. The boil over the vent is voluminous. Wekiva Springs is a Magnitude 
2 spring having an annual mean discharge of about 74 cfs. Wekiva Springs discharges to Wekiva 
River, which in turn discharges into the St. Johns River north of Lake Monroe. Landuse use in the 
WBID is predominately forest and wetland (see Table 1). The drainage area shown in this table 
does not represent the springshed. 

The nitrate-nitrite concentrations measured in Wekiva Springs is higher than those found in over 90 
percent of Florida streams (FDEP, 2003). Overall habitat assessment scores for the spring are in 
the optimal range (i.e., > 120) indicating the benthic invertebrate community was not limited by 
habitat availability or quality. The stream condition index (SCI) for Wekiva Springs is in the "good" 
range. Diatoms with some blue-green taxa dominate the periphyton community in Wekiva Springs. 
The particular taxa found were indicative of eutrophic conditions, which was not surprising given the 
continued nutrient enrichment in Wekiva Springs. 

Rock Springs Run (WBID 2967) 

Rock Springs Run is located inside Kelly Park in Orange County, Florida. Rock Springs Run is the 
discharge stream for Rock Springs, which flows into the Wekiva River. Rock Springs emergesfrom 
a horizontal cave at the base of a 20 ft high vertical lirnestone and sand bluff. The spring originates 
from the Floridan Aquifer and is classified as a Magnitude 2 spring with annual mean discharge of 
about 64 cfs. The water from Rock Springs is clear and bluish. The cave and immediate vicinity of 
the springhead are closed to public use, but the rest of the run serves as a swimming, snorkeling 
and tubing hotspot. The spring is bordered on all sides by high, rolling sand hills that are owned and 
maintained as a county park. Landuse use in the WBID is predominately forest and wetland, with 
urban development accounting for 12 percent of the landuse in 2000 (see Table 1). 

The nitrate-nitrite concentrations measured in Rock Springs Run are higher than those found in 95 
percent of Florida streams. Overall habitat assessment scores for the spring are in the optimal 
range (i.e., > 120) indicating the benthic invertebrate community was not limited by habitat 
availability or quality. The SCI score for the spring is in the "good" range. Diatoms with some blue- 
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green taxa dominate the periphyton community in Rock Springs. The particular taxa 
indicative of eutrophic conditions, which was not surprising given the continued nutrient 
in Rock Springs. 

Volusia Blue Spring (WBID 28933) ~ 
Volusia Blue Spring is 6 miles southwest of Deland in Volusia County, Florida. The spring is I cated 
inside Blue Spring State Park. Access to the springhead is by an elevated wooden boardwal along 
the east bank of the spring run. The bottom of the spring is limestone and sand. The sprin water 
is clear and blue with a greenish tinge. Algae are ubiquitous in the spring and its run. The spring 
run discharges directly to the St. Johns River through dense hardwood and palm forest. The spring 
and its run provide essential habitat for the endangered West Indian Manatee population of he St. 
Johns River and for two species of aquatic snails (Blue Spring Silt Snail) found nowhere els in the 

and wetland (see Table 1). 

I world. The spring originates from the Floridan Aquifer and is classified as a Magnitude 1 ,spring 
with annual mean discharge of about 162 cfs. The spring is considered an excellent place fo 
study, swimming, scuba diving, and canoeing. Landuse use in the WBID is predominate1 

The nitrate-nitrite concentrations measured in Volusia Blue Spring are higher than those 
percent of Florida streams. Elevated nitrate-nitrite levels are related to nitrogen 
recharge basin. Overall habitat assessment scores for the spring are in the 
to lack of substrate availability/diversity. The SCI score for the spring is in 
with some blue-green taxa dominate the periphyton community in 
particular taxa found were indicative of eutrophic conditions, which 
continued nutrient enrichment in Rock Springs. 

Juniper Springs (WBID 2905A, reference conditions) 

The nitrate-nitrite concentrations measured in Juniper Springs are lower than average for lorida 
streams and much lower than most Florida springs. Overall habitat assessrr~ent scores forth spring 
are in the "excellent" range. The SCI score for the spring is in the "optimal" range. The peri hyton 
community was dominated by Diatoms with some blue-green and green algal taxa. This spring 
system is considered by FDEP to represent "least disturbed" conditions for springs in Flori 1 a. 

Juniper Springs is located in the Ocala National Forest in Marion County, Florida. Monitoring 
at Juniper Springs are conducted through the St. Johns River Water Management District. . 
Creek, which flows from Juniper Springs to Lake George, is a popular canoeing creek knowri 
aesthetic qualities. Juniper Springs has a generally shallow pool with multiple vents. The 
originates from the Floridan Aquifer and is classified as a Magnitude 2 spring with annual 
discharge of about 12 cfs. The bottom of the spring consists of sand and limestone with 
native aquatic grasses. The spring water is clear and pale blue. Overall algal presence is re 
sparse. All land adjacent to the spring pool is landscaped and developed into a recreation 
Landuse in the WBID is predominately wetlands (see Table 1). 

4. WATER QUALITY STANDARD AND TARGET IDENTIFICATION I 

efforts 
uniper 
for its 

spring 
mean 

patches of 
atively 
l area. 

Wekiva Springs, Rock Springs Run, and Volusia Blue Spring are designated as Class Ill *ters. 
The designated use of Class Ill waters is recreation, propagation and maintenance of a h althy, 
well-balanced population of fish and wildlife. Class Ill waters are furthercategorized based o 6 fresh 

i 
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or marine waters. Springs are considered freshwater systems. The water quality criteria for 
protection of Class ill waters are established by the State of Florida in the Florida Administrative 
Code (F.A.C.), Section 62-302.530. The individual criteria should be considered in conjunction with 
other provisions in water quality standards, including Section 62-302.500 F.A.C. [Surface Waters: 
Minimum Criteria, General Criteria] that apply to all waters unless alternative or more stringent 
criteria are specified in F.A.C. Section 62-302.530. In addition, unless otherwise stated, all criteria 
express the maximum not to be exceeded at any time. The specific criteria addressed in this 
document are as follows: 

Nutrients (Class Ill Waters) 

The State of Florida has narrative criteria for nutrients requiring 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. 

Taraet Identification 

A reference' stream approach is used to establish ecological conditions supporting a balance in 
natural populations of aquatic flora or fauna. Juniper Springs was selected as an appropriate 
reference condition as the spring is ecologically healthy, discharges from the Floridan Aquifer, and 
has similar utilization features (i.e., swimming, canoeing and kayaking) as the impaired springs. 
Juniper Springs is not impaired for nutrients and has similar land cover distribution as the impaired 
springs. 

Elevated nitrate-nitrite levels in the impaired streams are considered the main stressors 
associated with a relatively low quality algal community (FDEP, 2004). Controlling nitrate-nitrite 
should address the nutrient impairment. Nitrate-nitrite concentrations measured in Juniper 
Springs between 1991 and 2004 range between 0.072 and 0.581 mg/L (see Appendix A). The 
goth percentile concentration of the measured values is about 0.1 1 mg/L and is selected as the 
nutrient target as this is the statistic used to define existing conditions in the impaired streams. 
Historic levels of nitrate-nitrite measured in the impaired springs are within the range of levels 
measured in Juniper Creek (see 
Table 3). 
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Table 1 Landuse Distribution 
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5. WATER QUALITY ASSESSMENT AND DEVIATION FROM TARGET 

FDEP maintains ambient monitoring stations throughout the basin. All data collected at monitoring 
stations within the impaired W BIDS and reference stream are used in the analysis. Table 2 provides 
a list of the monitoring stations used in the development of the TMDL. Data collected during the 
Group 3 listing cycle (i.e., January 1997 through December 2003) and recent data collected as part 
of the Springs lnitiative Monitoring Program are considered in the data assessment. 

Table 3 provides a statistical summary of available nutrient data collected at the stations 
identified in Table 2. The data summarized in 
Table 3 is from FDEP's Impaired Waters Rule (IWR) database and the Springs lnitiative Monitoring 
Program. The U.S. Geological Survey (USGS) has beer1 monitoring water quality in Florida springs 
as early as the 1930's. A summary of water quality data available from the USGS not in the IWR 
database is provided in Table 4. The USGS data collected in Rock Springs is from the spring vent 
and may not be a complete characterization of water quality in the spring run. 

Chlorophyll-a concentrations above 20,uglL are often used as an indicator of nutrient problems in a 
stream. In the impaired springs, chlorophyll-a levels are well below this threshold value. Total 
phosphorus and Total Kjeldahl nitrogen (TKN) concentrations during most sampling events were 
relatively average for most Florida streams. Nitrate-Nitrite concentrations in all impaired springs 
were higher than the concentrations found in 90 percent of Florida streams. In general, nitrate 
concentrations in excess of 1 mg/L cause a significant shift in the balance of spring ecologic 
communities, leading to intensified degradation of the biological system (SJRWMD, 2002). The 
trend in nitrate-nitrite levels in the impaired springs over time is shown in Figures 2 through 4. 
Conductivity is considered one of the most important variables regulating the changes of algal 
species composition in aquatic ecosystems (Stevenson, 2004). Springs with high conductivityoften 
have thicker algal mats and a higher percentage of the spring bottom covered by macroalgae. 

The USGS has monitored the geochemistry of the Floridan Aquifer system using data collected from 
both wells and springs (Sprinkle, 1989). In this report, nitro en and phosphorus concentrations in R groundwater are summarized by statistical quartiles. The 75 percentile concentration of nitrate and 
nitrate-nitrite in water samples collected in the Upper Floridan Aquifer is about 0.02 and 0.08 m@L, 
respectively. Results of statistical analysis indicate an observed trend of increasing nitrate 
concentrations in the groundwater in unconfined recharge areas of the Upper Floridan aquifer, 
probably a result of increased development. 

Table 2. Monitoring Stations used in the Development of Nutrient TMDLs 

Wekiva Springs 
(W BI D 2956C) 

Rock Springs Run 
(W BI D 2967) 

2 lFLORANBW82 
SPRINGS006 (Springs lnitiative 

Monitoring Program) 
21FLGW 11403 

Springs Initiative Monitoring 
Program (STORET ID not known) 

2 1FLCEN 2001 0342 

411 I1 996 - 1 2/1/1998 

1 011 612000 - 1 1 I912004 
5/'7/2002 - 1 011 712002 

411 712002 - 1 11912004 
111 111 999 - 10122/2002 

12 

7 
2 

6 
6 



Nutrient TMDL for Springs in Middle St. Johns Riv r Basin 
Septemb 1 r 2005 

Page 9 

Table 3. Summary of Nutrient Monitoring Data 
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Figure 2. Nitrate-Nitrite levels in Weklva Springs 
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A point source is defined as a discernable, confined, and discrete conveyance from which pol/utants 
are or may be discharged to surface waters. Point source discharges of industrial wastewa er and 
treated sanitary wastewater must be authorized by National Pollutant Discharge Elimination ystem 
(NPDES) permits. Industrial NPDES permitted facilities discharging treated effluent or stor water 
(i.e., Phase I or II MS4 discharges) are considered primary point sources of nutrients. 1 
Non-point sources of pollution are diffuse sources that cannot be identified as entering a 
through a discrete conveyance at a single location. These sources generally, but 
involve accumulation of nutrients on land surfaces and wash off as a result of 
major issues impacting the health of springs include population growth, urban 
growing demand for groundwater, and introduction of fertilizers, pesticides, and 
the springshed. 

6.1 Point Sources I 
There are no point sources discharging directly into the irnpaired WBIDs. In addition, 
springs are within a Municipal Separate Storm Sewer Systems (MS4s) jurisdiction. 
and medium MS4s serving populations greater than 100,000 people are 
NPDES storm water permit. In March 2003, small MS4s serving urbanized 
obtain a permit under the Phase II storm water regulations. An 
entity with a residential population of at least 50,000 people and 
1,000 people per square mile. 

6.2 Non-point Sources I 
I 

The spring recharge basin consists of all areas where water can be shown to contributd to the 
groundwater flow system that discharges from the impaired spring. Chemical and 
constituents that enter the aquifer through recharge processes may affect the water 
and fauna of springs and spring runs. As water quality in the Floridan aquifer has 
and fauna associated with the springs have been negatively affected. Changes 
a direct result of Florida's increased population and changed landuse patterns. 

Elevated nitrates have been identified by FDEP as a problem in springs (FGS, 2004). Nitrat s found 
in spring water originate from fertilizers, septic tanks, and animal waste that enter the aquif r in the 
spring recharge area. Nitrate encourages algal and invasive aquatic plant growth, which I ads to 

from sewage and other organic waste products. 

I 
eutrophication of the spring and spring run. Nitrite is less of a problem in springs, and can o iginate r 
In 1982, Florida became the first state in the country to implement statewide regulations to ddress 
the issue of nonpoint source pollution by requiring new development and redevelopment to treat 
stormwater before it is discharged. The Stormwater Rule, as outlined in Chapter 403 Florida 
Statutes (F.S.), was established as a technology-based program that relies upon the implem ntation 
of BMPs that are designed to achieve a specific level of treatment (i.e., performance stand rds) as 
set forth in Chapter 62-40, F.A.C. I 
Florida's stormwater program is unique in having a performance standard for older sto mwater 
systems that were built before the implementation of the Stormwater Rule in 1982. This rul states: 
"the pollutant loading from older stormwater management systems shall be reduced as n I eded to 
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restore or maintain the beneficial uses of water" (Section 62-4-.432 (5) (c), F.A.C.). 

Nonstructural and structural BMPs are an integral part of the State's stormwater programs, 
Nonstructural BMPs, often referred to as "source controls", are those that can be used to prevent the 
generation of nonpoint source pollutants or to limit their transport off-site. Typical nonstructural 
BMPs include public education, land use management, preservation of wetlands and floodplains, 
and minimizing impervious surfaces. Technology-based structural BMPs are used to mitigate the 
increased stormwater peak discharge rate, volume, and pollutant loadings that accompany 
urbanization. 

7. ANALYTICAL APPROACH 

The approach for calculating the nutrient TMDLs are based on a reference stream approach. 
Nitrate has been identified as the nutrient having the greatest negative impact on water quality. By 
reducing nitrate concentrations in the impaired springs to levels observed in a non-impaired spring, 
water quality standards should be achieved. The TMDL is expressed as a percent reduction 
necessary to reduce nitrate concentrations to levels measured in unimpaired streams of comparable 
land use and size. The reduction needed to meet the target concentration is calculated based on 
the 90' percentile of all measured nitrate concentrations in the impaired springs. The 9 0 ~  percentile 
concentration implies 90 percent of the measured values are lower than this concentration or 10 
percent are higher. The goth percentile concentration represents existing conditions. The percent 
reduction required to meet the nitrate target is based on the following equation: 

Percent Reduction (%) = (existing concentration -target) / existing concentration 100 (equation 1) 

8. DEVELOPMENT OF TOTAL MAXIMUM DAILY LOADS 

The TMDL process quantifies the amount of a pollutant that can be assimilated in a waterbody, 
identifies the sources of the pollutant, and recomrnends regulatory or other actions to be taken to 
achieve compliance with applicable water quality standards based on the relationship between 
pollution sources and in-stream water quality conditions. A TMDL can be expressed as the sum of 
all point source loads (Waste Load Allocations), non-point source loads (Load Allocations), and an 
appropriate margin of safety (MOS), which takes into account any uncertainty concerning the 
relationship between effluent limitations and water quality: 

TMDL = Z WLAs + Z LAs + MOS 

The objective of a TMDL is to allocate loads among all of the known pollutant sources throughout a 
watershed so that appropriate control measures can be implemented and water quality standards 
achieved. 40 CFR 5130.2 (i) states that TMDLs can be expressed in terms of mass per time (e.g. 
pounds per day), toxicity, or other a ~ ~ r o ~ r i a t e  measure. The nutrient TMDLs for Wekiva Springs, 
Rock Springs Run, and Volusia Blue Spring is expressed in terms of a percent reduction. A W LA 
for nutrients is not applicable as there are no facilities discharging in the irnpaired WBIDs. 
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8.1 Critical Conditions 1 
Critical conditions were addressed in the TMDL by using all 
analysis. The critical condition for nutrients is typically 
excessive algal growth can lead to imbalances in the algal community structure 
a few species) and impacts to the food web (undesirable prey for 
Controlling nitrates in the springshed should result in reduced 
achieving water quality standards for nutrients. 

8.2 Existing Conditions I 
Existing conditions are based on the goth percentile concentration of nitrates measured in 
impaired sprin s. As shown in R Table 3, the 90 percentile nitrate-nitrite concentrations in Wekiva Springs, Rock Springs R 
Volusia Blue Spring is 1.41, 1.52, and 0.784 mg/L, respectively. 

8.3 Margin of Safety 1 
There are two methods for incorporating a MOS in the analysis: a) implicitly incorporate th MOS 
using conservative assumptions to develop allocations; orb) explicitlyspecify a portion of th TMDL 
as the MOS and use the remainder for allocations. An implicit MOS was used in the analy is as a 
conservative nitrate level was selected as the target. 1 
8.4 Determination of TMDL, LA and WLA , 1 

The TMDL components are expressed as percent reduction required for meeting the nitrate t rget of 
0.1 1 mg/L. By achieving the reduction in the sources contributing nitrates, nutrient level in the 
springs and spring runs should be reduced to levels necessaryfor attainment of the designa ed use. 
TMDL components for the impaired springs are summarized in Table 5. Although the re uctions 
proposed in Table 5 are high, much of the reductions may have been achieved through the 

i 
the Florida Springs Task Force as evident by declines in current nitrate levels (see Appe 2" ix A). Of 

Table 5. Summary of TMDL Components I 

Wekiva Springs 92% 92% I (W BID 2956C) 1 Nitrate I NIA I NIA 1 reduction I reduction I 1 
Rock Springs Run 

(W BI D 2967) 

8.4.1. Waste Load Allocations i 

~olusia Blue springs 
(W B I D 28933) 

There are no NPDES facilities discharging to the WBlDs of concern. Any future facility 
discharge nutrients in the impaired WBlDs will be required to meet end-of-pipe limits 

Nitrate 

NIA 

NIA 

N/ A 

NIA 

86% 
reduction reduction 

93% 
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cause or contribute to nutrient impairment in the spring. Future urban development in the WBlDs 
that qualify the municipalities as an MS4 entity will be required to meet the nitrate reductions 
proposed in this TMDL. 

8.4.2. Load Allocations 

The primary modes of transport of nitrates to the spring and spring runs is through groundwater 
recharge processes and surface water runoff. The load allocations for the impaired springs are 
expressed as a percent reduction in nitrate necessary to achieve narrative nutrient water quality 
standards. By reducing nitrate concentrations in the springshed, the growth of invasive plant 
species should be reduced, resulting in an improvement to the flora and fauna of the springs and 
spring runs. 

8.5 Seasonal Variation 

Seasonal variation was incorporated in the analysis by using the entire period of record of data 
collected in the WBID. The critical condition for nutrients is typically occurs between April and 
August when excessive algal growth can lead to imbalances in the algal community structure. In 
general, the highest nitrate measurements occurred during this time period (see Appendix A). 

9. RECOMMENDATIONS 

Controlling nitrate sources in the recharge areas of the springs should be the focus of implementing 
this TMDL. Through the Spring Task Force, FDEP has developed outreach strategies aimed at 
educating the public on threats affecting springs. Details of these strategies can be found at: 
www.dep.state.flu.us/springs/protection/. 

FDEP employs the Basin Management Action Plan (B-MAP) as the mechanism for developing 
strategies to accomplish the necessary load reductions. Components of a B-MAP are: 

Allocations among stakeholders 
Listing of specific activities to achieve reductions 
Project initiation and completion timeliness 
Identification of funding opportunities 
Agreements 
Local ordinances 
Local water quality standards and permits 
Follow-up monitoring 
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Under the authority of Section 303(d) of the Clean Water Act, 33 U.S. Code $1251 et.seq , as 
amended by the Water Quality Act of 1987 (PL 100-4), the U.S Environmental Protection Agen y is 
hereby establishing Total Maximum Daily Loads (TMDLs) for nutrients in Wekiva Springs, iOck 
Springs Run, and Volusia Blue Spring in the Middle St. Johns River Basin. Subsequent act ons 
must be consistent with this TMDL. 

James D. Giattina, Director 
Water Management Division 

Date I 

Concurrances: 

J. Eason $2 12-13 
M. Davis*- \d \ ~ ( b (  

A. Bartlett 

G. Mitchell 

J. Giattina 




