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Health Spring Discussion Points
· Health Spring has the highest nitrate geomean than any other spring in this group and fails the Binomial Test.  The high nitrates are thought to be from numerous sewage fields in the area along with waste water treatment plants http://www.floridacaves.com/health.htm .  
· IWR Activity in WBID: WBID on Verified List for DO.  Additional data and discussions about the DO issue in the spring and ground water wells in the spring basin are included below.
· Recommend Health Spring considered for Verified List for nutrients and possibly coliforms considering the data and additional documentation below including photographs.
· There are two names for this spring where SWFWMD uses the name Health Spring and Pinellas County calls it Wall Spring.  The property surrounding the spring is named Wall Springs Park and was acquired as 18 separate parcels, with the last acquisition in December 2004, and now comprises 200 acres that preserve sensitive spring and marine estuary habitat. The property also contains globally imperiled sand hill and scrub habitat, which resulted in high priority funding by the Florida Communities Trust/Florida Forever Program.  Grant proposals have stated that consideration should be given to the preservation of significant nationally protected ecosystems (sand hill which is listed by Florida Natural Areas Inventory as globally imperiled) and of 24 federally and/or state listed protected species in the park.  http://www.myfloridahouse.org/FileStores/Adhoc/Appropriations/CBIRS/cbirs-house2007/HSEReq924FY0607.htm
· Health Spring pool is about 30 feet in diameter and 10 feet deep near the vent. The spring pool is enclosed by a concrete retaining wall extending 2 or 3 feet above the water. Discharge from the spring vent goes through a narrow opening called a box weir in the concrete wall, flowing northwest into the remnants of an artificial impoundment built for commercial swimming (shown in photos below), and then continuing northwest under a concrete retaining wall into a “spring run” consisting of a 1 acre reservoir, then flowing into Boggy Bayou estuary through a culvert under the dike road with a gate and flap valves that prevent a reversal of flow.  
· SWFWMD reports the discharge from the spring is 3.5 MGD during the rainy season.   http://www.swfwmd.state.fl.us/news/article/880/ .  Health Spring was a 2nd magnitude spring in the late 1940’s but recent discharge measurements indicate it has in recent years decreased in flow to a 3rd magnitude spring.
· There are two significant FDEP activities in nearby WBIDS – St. Joseph Sound currently being studied for nutrient criteria and Klosterman Bayou Watershed that is under TMDL development.  
· The discharge from Health Spring flows to the estuary that is a part of the St. Joseph Sound that is being studied for numeric criteria (see maps below).  The St. Joseph Sound has experienced algal blooms (red tide) and has other evidence of biological impairment recently described by FDEP August 2010.  Water quality targets for SAV protection are being established for St. Joseph Sound and Clearwater Harbor by Janicki Environmental.  Their work is incorporating water quality data, loading estimates, protection of SAV, fish, birds, and other uses.  FDEP does not plan to propose numeric nutrient criteria for these regions until their work is complete.  Janicki stated that the most signficant tributary to the St. Joseph Sound is the Anclote River but it also receives freshwater from via overland flow, small coastal channels and ditches, a 2nd magnitude offshore submarine spring - Crystal Beach Spring, and one 3rd magnitude spring - Health Spring (aka Wall Spring) (see Figure 4-10. St. Joseph Sound watershed at the end of this document).  
· Health Spring is on the southern boundary of another estuary that is impaired for nutrients and dissolved oxygen is called Klosterman Bayou Watershed (WBID 1508) in Pinellas County (see maps below).  The Florida Department of Environmental Protection (FDEP) is developing a Total Maximum Daily Load (TMDL) and Basin Management Action Plan (BMAP) for the Klosterman Bayou. 
http://www.dep.state.fl.us/water/wqssp/nutrients/docs/estuarine/pinellaspark/stjoseph_sound_and_clearwater_harbor.pdf 
http://www.pinellas.wateratlas.usf.edu/upload/documents/Klosterman%20Modeling%20Report.pdf   http://www.pinellas.wateratlas.usf.edu/news/committees.asp?GROUPID=10050&ACTIVE=1 

http://www.pinellas.wateratlas.usf.edu/upload/documents/CWH%20SJS%20CCMP%20Project%20Plan.pdf 
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Health Spring (Wall Spring) is shown in the map above in relation to two other resources that are being considered by FDEP for nutrient impairment  (St. Joseph Sound and Klosterman Bayou).

· Pinellas County obtained a grant from SWFWMD for a restoration project to hopefully improve water quality where the spring run and the estuary meet.  http://www.swfwmd.state.fl.us/news/article/880/  According to SWFWMD, one part of the restoration component includes replanting the one-acre spring run/pond immediately downstream of the spring. This area has become overgrown with invasive vegetation, including cattails, and extensive algae growth (vegetation problem shown in recent photos below by Chris Anastasiou - Dec 2010).  The invasive vegetation will be cleared and the pond will be replanted with native wetland plants. Crews have been working hard to try to control the unwanted nuisance plants by removing them (at times by hand) and replacing them with plants that will stabilize the shoreline and provide habitat for fish.  The second aspect of the project was to address problems with an earthen bridge that blocks flow in the estuary to the spring run.  The earthen bridge (created by a former owner of the land) that unnaturally partitioned Boggy Bayou into two parts and blocked tidal flow will be opened.  This is expected to improve circulation by allowing tidal flushing but unfortunately there was no pre-construction monitoring and there are no plans for post-construction monitoring.
· The direction of flow for ground water is generally from east to west for the spring shown below with potentiometric lines (USGS).  To further explore the DO issue and possible nitrate sources, ground water data east of the spring was retrieved and assessed (area with red circle on map below).   
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· The ground water data by aquifer was compared to the spring water shown in the table below for coliforms, fecal streptococci, nitrate, dissolved oxygen, pH, BOD and specific conductance.

· Both the spring and upgradient ground water and are contaminated with nitrate, coliforms and streptococci indicating a wastewater or septic tank source.  Only one nitrate sample at the spring was below the nutrient threshold of 0.35 mg/L.

· The data shows that the spring’s specific conductance is 3 times higher compared to upgradient ground water.  The specific conductance levels seem to indicate there is a subsurface tidal influence despite engineered structures that were designed to block flow from the estuary upward into the spring run.  The chart below shows the high variability in specific conductance at high levels that are only explained by tidal influence.   The SWFWMD said that they sample the spring during low tide (Dave DeWitt, personal comm.) since it has always continued to have a tidal influence.  Sampling at low tide should make the results more representative of ground water flow from the recharge basin.
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· There seems to be a declining trend in the nitrates at the spring but they remain at a very high level above 4 mg/L.  Chris Anastasiou, FDEP SW District Office visited the spring in December 2010 and his photos are included below.  He characterized the vent pool as bright green in color indicating a large concentration of phytoplankton (high chlorophyll) with little to no bottom vegetation since that area is mostly rock outcrop.    
· The SWFWMD nitrogen isotope samples for 15-N, was 8.4 and 8.6 (duplicate) in 2007 are the highest values in the District and are an indicator that the source of the nitrates are human or animal waste rather than fertilizer.  
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· The water temperature and dissolved oxygen do not have the traditional linear relationship.  Not only is the dissolved oxygen lower than expected, the variation in DO does not seem to depend on the water temperature as shown in the graph below..  

· Overall, DO is similarly low in both the spring and upgradient ground water despite the higher specific conductance due to tidal influence for the spring.  Surprisingly BOD measured in upgradient ground water was high and similar to that in the spring. 
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· This data seems to indicate that dissolved oxygen is controlled by other variables than temperature and both temperature and dissolved oxygen levels have become more stable in recent years.  Perhaps recent (2005-2009) engineered changes associated with preventing estuarine waters freely mixing with the spring pool and run has resulted in more influence from ground water (lower dissolved oxygen and relatively stable temperature).  But this does not explain the variability in the specific conductance that indicates subsurface tidal mixing is an ongoing phenomena.

· Health Spring has greatly changed from the swimming hole in the 1960’s to a modernized park with boardwalks (photos below) accomplished by Pinellas County.  In the new park, the chain link fence is gone, the concrete curbing around the spring pool has been redone and a pavilion/boardwalk surrounds the spring now.  Photos from 2007 show the area when the park renovation was almost finished that improved the recreational use with better aesthetics and access. 
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Percent Hits Median  Maximum

SURFICIAL AQUIFER 55.1% 1 6800

INTERMEDIATE AQUIFER 54.5% 1 4100

FLORIDAN AQUIFER 48.1% 1 760

HEALTH SPRING - COLIFORM 26.4% 9.5 1600

HEALTH SPRING - STREP 52.0% 2 1200

RESOURCE

Percent Hits Median  Maximum

SURFICIAL AQUIFER 68.6% 2.85 140

INTERMEDIATE AQUIFER 60.9% 1.65 11

FLORIDAN AQUIFER 46.3% 0.335 91

HEALTH SPRING 98.4% 5.1661 13

RESOURCE

Percent Hits Median  Maximum

SURFICIAL AQUIFER 100.0% 1.7 3.8

INTERMEDIATE AQUIFER N/A N/A N/A

FLORIDAN AQUIFER 100.0% 1.3 1.4

HEALTH SPRING 90.7% 1.12 8.04

RESOURCE

Percent Hits Median  Maximum

SURFICIAL AQUIFER 18.2% 0.7 7.7

INTERMEDIATE AQUIFER 15.9% 0.65 11

FLORIDAN AQUIFER 5.9% 0.5 8.7

HEALTH SPRING 3.7% 0.4 4.3

RESOURCE

Percent Hits Median  Maximum

SURFICIAL AQUIFER 27.0% 6.9 8.2

INTERMEDIATE AQUIFER 5.5% 7.3 10.6

FLORIDAN AQUIFER 26.1% 6.6 8.8

HEALTH SPRING 0.0% 7.12 7.9

RESOURCE

Percent Hits Median  Maximum

SURFICIAL AQUIFER 1.1% 757.5 2000

INTERMEDIATE AQUIFER 1.2% 883 1760

FLORIDAN AQUIFER 46.2% 1100 52500

HEALTH SPRING 99.5% 3085 12700

NITRATE > 0.35 mg/L

SPECIFIC CONDUCTANCE > 1275

BIOLOGICAL SPRING COL >200 STREP >1

BOD >2

pH <6 or >8

BIOLOGICAL GWCOL >4  STREP >=1

DO <4
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The water color at the springhead and in the impounded pool was very green with poor visibility as evidenced in the photos above.  The second photo is an underwater picture showing the poor visibility and extreme amount of green coloration due to algae.

(Photo Credit - Chris Anastasiou, FDEP SW District Office)
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This photograph is of the spring run looking down from the headspring pool where water exits at an opening (right lower side of photo) toward the man-made impoundment.

(Photo Credit - Chris Anastasiou, FDEP SW District Office)
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Vegetation along the bank just beyond the concrete pool
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Red circle on right is location of vegetation near bank shown in top photograph.

(Photo Credit - Chris Anastasiou, FDEP SW District Office)
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Aerial view showing Health Spring and pool with connection to Boggy Bayou-St. Joseph Sound-Gulf of Mexico.  Collection of photographs at the culvert connecting the spring discharge to adjacent marine waters.  (Photo Credit - Chris Anastasiou, FDEP SW District Office)
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Aerial view showing where the County was completing a boardwalk instead of a berm to increase circulation in Boggy Bayou and hopefully improve water quality.  The County staff said that they have seen signs of improvement but are not doing any water quality monitoring.

 (Photo Credit - Chris Anastasiou, FDEP SW District Office)
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Close-up of spring water exiting from circular concrete impoundment to the pool/run and areas have high concentrations of phytoplankton in the water column.  

(Photo Credit - SWFWMD)
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Health Spring  in the 1960’s used as a commercial swimming hole.

This photo is scanned from Bulletin 31, which should be the photo credit, and the source is from mejeme.com

(source– Mike Emmanuel’s Cave Diving Site http://www.mejeme.com/dive/)
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Health Spring  ~2003 before renovation and park construction.

(from FGS Bulletin 66, Photo Credit – Ryan Means, FGS)
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Health Spring in 2010 after renovation and park construction.

(Photo Credit - Chris Anastasiou, FDEP SW District Office)
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Taken at the culvert connecting the spring discharge to the adjacent marine waters (Boggy Bayou-St. Joseph Sound-Gulf of Mexico)


Photo is looking upstream toward the springs
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