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Wacissa Springs Group and Wacissa River

Data and Discussion Points

· Wacissa Springs Group has nearly 20 springs in fairly close proximity and forms the headwaters of the Wacissa River.  Wacissa Head Spring #2 is the largest spring in the group that is referenced as a first magnitude collection of springs with discharge greater than 100 cfs (Appendix B).  The large springshed for the Wacissa Springs Group that was constructed in the 1990's is being revised due to new dye trace studies.  The large recharge area for this springs group is shown in Appendix A on a USGS map that also indicates the direction of ground water flow.  It is apparent that activities over the Florida state line into Georgia influence the water quality at the Wacissa Springs Group.
· The algal problems at Wacissa are historic and have been documented over the years.  Over a decade earlier, Hornsby & Ceryak (2000) documented conditions of excessive vegetation at most of the springs that are in this group.  In 2007 the DEP Bureau of Assessment and Restoration Support visited the springs and river and published the report "Biological and Water Quality Assessment of the Wacissa River."  The report noted that there were algal problems at that time.  Then in 2009 the DEP samplers who collected quarterly water quality samples also photographed the algae and hydrilla excessive growth.  Some of those photographs are included in the this report.  
· The stations that were selected for recent water quality  sampling are shown in a map below.  The nitrate and other water quality data collected from the recent site visit on 5-2-12 are shown in a table and chart in Appendix B.  The springs and river stations in the table and chart are presented in order from north to south along the Wacissa River.  All of the springs and river stations that were visited on 5-2-12 had excessive growth of algae often on hydrilla.  The photographs documenting poor conditions at springs and in the river are included in this report.  Volunteer groups have formed to try and manually clean out the vegetation at some of the springs.  Once that effort ceased then the vegetation grew back again.  
· There are important differences in nitrate and dissolved oxygen as you compare springs and river samples.  Log Spring and Wacissa Head Spring #2 had similar nitrate levels at 0.48 and 0.47 mg/L respectively and similar dissolved oxygen.  The other spring stations, Cassidy Spring and Big Spring and river stations all had lower nitrate levels as you go down the river.  Big (Blue) Spring had less than half the nitrate concentration (0.13 mg/L) as Wacissa Head Spring #2 but exhibits similar prolific algae overgrowth.  The dissolved oxygen at Big (Blue) Spring (0.65 mg/L) was also dramatically lower than Log Spring, Wacissa Head Spring #2, and Cassidy Spring.  This may indicate the source water for Big (Blue) Spring is predominantly ground water with longer flowpaths, longer residence time and different nitrate sources.  

· The next page and Appendix B shows a table and chart of the nitrates and phosphorus data for the most recent sampling on 05-02-2012.  The nitrate levels decrease going down the river and exceed the nutrient criteria of 0.35 mg/L in the three northernmost stations - Log Spring, Wacissa Head Spring #2 and Wacissa River (WR-1).  The phosphorus (total) does not follow the same decreasing pattern downriver  and the threshold of 0.025 mg/L was exceeded at all of the springs and river stations.  Wacissa Head Spring #2 has 82 percent of the samples over the nutrient criteria of 0.35 mg/L  with a geomean of 0.40 mg/L (see table and chart below).  The isotope data for this spring indicates that fertilizer is the predominant source.  One sole nitrate value of 1.7 is an extreme outlier and artifact and was subsequently culled from the other data.  The other spring that has a large number of samples is Big (Blue) Spring in WBID3424.  This spring had lower nitrates and dissolved oxygen than the other springs in the northern potions of the watershed but still has very poor conditions due to algae growth as shown in photographs.  Isotope data indicated that fertilizer is the predominant source of nitrate for this spring.  
· The maps showing existing WBID boundaries for the Wacissa Springs Group and River are shown in Appendix C.  The table and charts below illustrate there is less variation in nitrate at Wacissa Head Spring #2 (WBID3324Z) and Big (Blue) Spring (WBID3424) compared to sampling stations for other smaller springs and the Wacissa River (WBID3424).
· Algae are abundant and photo-documented in Wacissa Head Spring #2, Log Spring, Cassidy Spring, Big (Blue) Spring and the Wacissa River.  We have documented elevated nitrates exist primarily in springs located in the upper portion of the Wacissa.  There was enough sampling at the Wacissa Head Spring #2 to show that nitrates failed the Binomial Test and 82 percent were greater than the nutrient criteria of 0.35 mg/L.  In addition we have comprehensive photo-documentation of the algal impairment at Wacissa Head Spring #2 and the adjoining Wacissa River.  We recommend WBID3424Z Wacissa Head Spring #2 and WBID3424 Wacissa River be placed on the verified list for algal impairment.  The boundaries of WBID3424Z need to be edited to follow the water areas and include the other nearby springs that are similarly impaired with algae but might need more nitrate sampling.  
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 RECORD

1/1/2005 to 6/30/2012

1/1/2005 to 6/30/2012

1/1/2005 to 6/30/2012

WACISSA HEAD SPRING #2

3424Z

2

1999 - 2012

0.40

67

55

BIG SPRING (BIG BLUE SPRING) (JEFFERSON)

3424

2

1960 - 2012

0.17

30

0

AUCILLA SPRING

3424Z

3

1999-2004

n/a

n/a

n/a

BUZZARD LOG SPRING (JEFFERSON)

3424

2

1999

n/a

n/a

n/a

CASSIDY SPRING

3424

2

1999 - 2012

0.23

1

0

GARNER SPRING

3424

2

1999

n/a

n/a

n/a

HORSEHEAD SPRING

3424

2

1999

n/a

n/a

n/a

JEF312991 (JEFFERSON)

3424

3

1999

n/a

n/a

n/a

JEF63991

3424

2

1999

n/a

n/a

n/a

JEF63992 (JEFFERSON)

3424

2

1999

n/a

n/a

n/a

JEF63993 (JEFFERSON)

3424

2

1999

n/a

n/a

n/a

JEFFERSON BLUE SPRING

3424

2

1999

n/a

n/a

n/a

LITTLE BLUE SPRING (JEFFERSON)

3424

2

1960

n/a

n/a

n/a

LOG SPRING (JEFFERSON)

3424

2

1999 - 2012

0.48

1

1

MINNOW SPRING

3424

2

1999

n/a

n/a

n/a

THOMAS SPRING (JEFFERSON)

3424Z

2

1999

n/a

n/a

n/a

WACISSA SPRING #1

3424Z

UNKNOWN

n/a

n/a

n/a

n/a

WACISSA SPRING #3

3424Z

3

2007

0.018

1

0

WACISSA SPRING #4

3424Z

UNKNOWN

n/a

n/a

n/a

n/a


WACISSA SPRINGS GROUP AND RIVER 

SAMPLING SITES
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Wacissa Head Spring #2 and Northern Wacissa River
[image: image7.jpg]WAS1WC1OO AUCILLA SPRING OH THE WACISSA RIVE

LOG SPRING ON THE WACISSA RJVER nect

WAs100C1
(©WACISSAHE ADSPRIIG #2
WACISSAHEADSPRMIG_ WAS100C1,
02326526

Wacissa HeaSpring 22

THOMAS SPRING Il THE WACISSA RIVER_ WAS109C!
80





The photographs that follow in this report document the conditions observed at the Wacissa Springs Group and along the Wacissa River.  Wacissa Head Spring #2 is the larger contributor of discharge in the 1st magnitude spring group.  It is also the main source for the head waters of Wacissa River and the significant increase in river discharge can be see in the map above.  There are actually 3 boils that have been reported near the head spring.   
Horsehead Spring and JEF312911 (not shown above) are two smaller springs north of Log Spring that contribute to Horsehead Run but were not visited on 5-02-12.  Log Spring is to the northwest of Wacissa Head Spring #2 and has similar problems as Wacissa Head Spring #2 with prolific algae and hydrilla growth. 
[image: image8.jpg]



Wacissa Head Spring #2 (vent under rope end) facing south from Park.  Photo of spring pool and run shows prolific algal growth on hydrilla during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Wacissa Head Spring #2 photo of algae on hydrilla in the spring pool 
observed during site visit 5-2-12.  
(Photo Credit - Gary Maddox)
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Wacissa Head Spring #2 photo of algae on hydrilla in the spring pool basin 
observed during site visit 5-2-12.  
(Photo Credit - Gary Maddox)
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Wacissa Head Spring #2 spring pool photographed looking south at algae growing on top of hydrilla during site visit 5-2-12.  Please see the photograph on the following page of the same view of the spring looking south in October 2009 with similar algae and hydrilla.
(Photo Credit - Gary Maddox)
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Wacissa Head Spring #2 spring pool photographed looking south at algae growing on top of hydrilla one year earlier during site visit Oct 19 2009.  The hydrilla had been removed from spring area last quarter. This quarter the hydrilla has grown up again and is nearly covering all of the spring area.  Please see the photograph on the previous page of the same view of the spring looking south on 05-02-12 with similar algae and hydrilla.
(Photo Credit - Laura Hester)
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Log Spring is located upriver from Wacissa Head Spring #2 and has similar 

problems with prolific algae growth on hydrilla and vallisnaria.  

This was observed during the site visit 5-2-12.  
(Photo Credit - Gary Maddox)
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Log Spring photo of algae growing on hydrilla observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Log Spring underwater photo of algae growing on hydrilla 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Log Spring underwater photo of algae growing on hydrilla 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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The boat channel between Log Spring and Wacissa River WR-1 has similar conditions 

as other river and spring locations with excessive algae and hydrilla growth. 

This was observed during the site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Wacissa River view NW from WR-1 shows floating water hyacinths and algae growing on hydrilla observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Wacissa River station WR-1 bottom underwater photo of algae growing on hydrilla 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Wacissa River station WR-2 silty bottom with prolific algae 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Wacissa River station WR-2 silty bottom with prolific algae 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Cassidy Spring Run with algae observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Cassidy Spring with algae observed during site visit 5-2-12 view toward NW.

(Photo Credit - Gary Maddox)
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Cassidy Spring vent with algae observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Cassidy Spring vent with algae and hydrilla observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Wacissa River Station WR-3 underwater photo of algae on silty bottom 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Wacissa River below Upper Big Blue Spring Run looking SE at algae coating Vallisnaria

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
[image: image28.jpg]



Wacissa River Station WR-4 underwater photo of algae on Vallisnaria 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Wacissa Upper Big Blue Run photo (view East) of algae coated hydrilla on silty bottom 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Wacissa Upper Big Blue Spring Run underwater photo of hydrilla on silt-shell bottom 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Big Blue Spring - photo of algae coating exposed limestone in spring pool 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Big Blue Spring underwater photo of algae coating exposed limestone in spring pool 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Big Blue Spring underwater photo of algae coating exposed limestone in spring pool 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Big Blue Spring underwater photo of algae coating exposed limestone in spring pool 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Big Blue Spring underwater photo of algae coating SAV in spring pool 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Big Blue Spring underwater photo of algae coating limestone in spring pool 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Big Blue Spring underwater photo of algae coated Fanwort and Hydrilla in spring pool 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Big Blue Spring underwater photo of algae coated SAV in spring pool 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
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Big Blue Spring underwater photo of floating algae in spring pool 

observed during site visit 5-2-12.

(Photo Credit - Gary Maddox)
APPENDIX A - GROUND WATER FLOW PATHS
AND RECHARGE AREAS
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Hal Davis – USGS Report 95-4296

  APPENDIX B - WACISSA RIVER AND SPRING STATIONS DISCHARGE AND WATER QUALITY DATA
Sampled May 2-5, 2012
[image: image41.wmf]ANALYTE

Log Spring

Wacissa Spring #2

WR-1

WR-2

Cassidy Spring

WR-3

Big Spring

WR-4

Calcium, Total mg/L

46.3

59.5

Magnesium, Total mg/L

9.06

9.02

Sodium, Total mg/L

3.3

3.5

Potassium, Total mg/L

0.43  I

0.42   I

0.35  I

0.47  I

0.47  I

0.39  I

0.38

0.42  I

Chloride, Total mg/L

5.2

5.4

5.2

5.2

5.8

5.5

5.8

5.5

Sulfate, Total mg/L

4.9

5.5

5.1

5

6.1

5.5

6.9

5.8

Ammonia-N mg/L

0.010  U

0.010  U

0.012  I

0.010  U

0.010  U

0.011  I

0.010  U

0.010  U

Kjeldahl Nitrogen, mg/L

0.080  U

0.08  U

0.080  U

0.16  I

0.080  U

0.087  I

0.084  I

0.088  I

NO

2

+NO

3

, Total as N mg/L

0.48

0.47

0.37

0.31

0.23

0.12

0.13

0.13

Phosphorus, Total mg/L

0.033

0.036

0.034

0.040

0.046

0.033

0.05

0.038

Orthophosphate-P (diss), mg/L

0.032

0.032

0.028

0.026

0.037

0.028

0.045

0.032

Boron, Total µg/L

15  U

15  U

15  U

15  U

15  U

15  U

15  U

15  U

Sucralose, Total 

µg/L

0.010  U

0.010  U

0.010  U

0.010  U

0.010  U

0.010  U

0.010  U

0.010  U

Organic Carbon, Total (TOC) mg/L

1.0  U

1.0  U

1.0  U

1.0  U

1.0  U

1.0  U

1.0  U

1.0  U

Dissolved Solids, Total (TDS) mg/L

161  A

163

158

145

187

157

182

168

Alkalinity, mg/L as CaCO

3

140

139

139

135

157

140

170

150

Turbidity, NTU

0.30

0.65  A

0.50

0.95

0.20

0.40

0.25

0.55

Color (true) PCU

2.5  U

2.5  U

2.5  U

2.5  U

2.5  U

2.5  U

2.5  U

2.5  U

Temperature, degrees Celsius

20.8

20.77

21.07

22.75

20.53

24.63

20.68

24.33

pH, standard units

7.49

7.5

7.67

8.21

7.33

8.33

6.68

8.23

Dissolved Oxygen, mg/L

3.42

3.3

5.61

9.84

1.11

11.92

0.65

10.97

Specific Conductance, µmhos/cm

253

254

249

248

283

253

303

266

Biochemical Oxygen Demand (5-day) mg/L

0.74  I

0.73  I

0.80 I

0.96  I

Chlorophyll-a, Corrected µg/L

0.81  I

2.70

1.0  I

1.1  I

Phaeophytin-a  µg/L

1.60

2.00

0.93  I

0.62  I





TABLE 1 - Upper Wacissa River Analytes (DRAFT - Preliminary Data)

Sampled on 5/2/2012


LABORATORY DATA REMARKS:


A - Value reported is the mean of two or more determinations





I - The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit.










U - Material was analyzed for but not detected. The reported value is the method detection limit for the sample analyzed.
Station columns represent sampling sites along the Wacissa River in order and flow direction from northern stations to southern stations. 


Red font indicates the nitrate level exceeds the DEP nutrient threshold for nitrate - 0.35 mg/L.

Notice the highlighted dissolved oxygen values for different springs.
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NUTRIENTS  (05-02-12) 
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0.175

0.2

PHOSPHORUS, TOTAL (as P mg/L)

NITRATE PHOSPHORUS

-------  Phosphorus, Total Threshold 0.025 mg/L

- - - - - - -  Nitrate + Nitrite Criteria 0.35 mg/L


DISCHARGE AND MAGNITUDE*
	Spring Name
	Flow (cfs)
	Magnitude

	Wacissa Head #2
	200
	1

	Big (Blue)
	44.6
	2

	Blue
	10
	2

	Buzzers Log
	15
	2

	Cassida
	44.36
	2

	Garner
	10
	2

	Horse Head
	15
	2

	Log
	50
	2

	Minnow
	15
	2

	Thomas
	30
	2

	JEF63991
	10
	2

	JEF63992
	10
	2

	JEF63993
	25
	2

	JEF64991
	40
	2

	Aucilla
	8.81
	3

	JEF312991
	4.65
	3


*Source: Springs of the Aucilla, Coastal, and Waccasassa Basins in Florida, Hornsby and Ceryak 2000

APPENDIX C - WBIDS
WACISSA HEAD SPRING #2 - WBID 3424Z
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WACISSA RIVER - WBID 3424
[image: image44.jpg]WBID 3424 (Run 43)





APPENDIX D - 2007 BIOLOGICAL AND WATER QUALITY

ASSESSMENT OF THE WACISSA RIVER
by Bureau of Assessment and Restoration Support 
The water quality and biological assessment of the Wacissa Springs Group and River was conducted in 2007 by DEP staff.  The results of this 2007 study do not necessarily pertain to the current conditions in the Wacissa River and springs especially for those northern spring and river sites.  The biological health of the lower Wacissa River system at three sites was based on the Stream Condition Index (SCI) and Rapid Periphyton Survey (RPS) (FS 7230) (Appendix D).  All three RPS sites were far downriver from the four northernmost springs (Horsehead, Log, Thomas, and Wacissa Head Spring) that had the highest nitrate-nitrite levels (approximately 0.4 mg/L)  and exceeded the 80th percentile for typical Florida streams.   At each RPS site, 11 transects were run across the Wacissa River 10 m apart, arranged from upstream to downstream. Each of the eleven transects were separated into nine observation points where algal presence, thickness, and type (filamentous or diatoms) were assessed, for a total of 99 sampling points per site.  

The three biological sites in the lower Wacissa River for the RPS included:  

1. Biological Site 1 is located in the river, directly below Big Blue Spring. 

2. Biological Site 2 is located in the river, above Goose Pasture. 

3. Biological Site 3 is located in the Slave Canal, above the confluence with the Aucilla River. 

Algal thickness was greatest at Biological Site 1, where approximately 59% of the points sampled had filamentous algae at least 20 mm long (Appendix D). About 30% of points had algae that were less than 20 mm long, and about 11% had no detectable algae at all. At this site, the stream is wide and the canopy is very open. The algal communities were less abundant at Biological Site 2; approximately 42% of the points sampled had visible algae less than 1 mm long, and almost 48% were covered only in a thin film of diatoms, with no visible algae. About 10% of points had algae between 1 and 20 mm long.  Here, the stream is lightly shaded, mostly open to sun.  Algae were least abundant at Biological Site 3; approximately 75% of the points sampled had only a thin film of diatoms, with no visible algae present. Filamentous algae greater than 0.5 mm were found on approximately 23% of the sampled points, and about 2% had no algae. The stream is heavily shaded at this site (See Appendix A, Table 8, and graph below).
The Stream Condition Index scores for the lower Wacissa River were in the “healthy” category (40 and 65 at Biological Sites 1 and 2, respectively) indicating that macroinvertebrate communities were intact (SCI could not be sampled at Biological Site 3).  Habitat Assessment scores for the three biological sites were all in the “optimal” range. Predominance of the exotic plant, Hydrilla, was an issue at the Wacissa headwaters, extending to Biological Site 1. Algal thickness was greatest at Biological Site 1, where filamentous algae (> 20 mm) dominated the periphyton community. Note that this level of algal coverage was not associated with significant declines in macroinvertebrate health (SCI score was 40, 6 points above the impairment threshold). Algae were considerably less abundant at Biological Site 2, where a roughly equal apportionment of filamentous algae and diatoms was found. Algae were least abundant at Biological Site 3, and diatoms predominated.
Nutrients in Wacissa Springs Group - 1970
[image: image45.jpg]Figure 3: Nitrate-Nitrite and Ortho-phosphorus Concentrations in Springs
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Water Quality Sampling Sites - 2007 
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Rapid Periphyton Survey Results for DEP 2008 

Biological and Water Quality Assessment of the  Wacissa River
[image: image47.jpg]Rapid Periphyton Survey Results for Biological Sites
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