
TRANSPORT AND LOSS OF NITROGEN WITHIN THE UPPER FLORIDAN 
AQUIFER IN THE SILVER SPRINGS SPRINGSHED

SJRWMD:   Pat Burger

UF: J.W. Jawitz, Soil and Water Science Department
M.D. Annable, Engineering School of Sustainable Infrastructure and Environment
H. Klammler, Engineering School of Sustainable Infrastructure and Environment
K. Hatfield, Engineering School of Sustainable Infrastructure and Environment

Interim results presented at UF/SJRWMD CRISPS Annual Meeting- Sept 1, 2015 1



Research questions
and objectives

• Which parts of the aquifer have the highest nitrate fluxes?
– Measure groundwater and nitrate flux distribution 

[Passive flux meters]

• How much nitrate transformation occurs in different parts 
of the aquifer?
– Measure fluxes of N species, along with reactants 

[PFMs]
– Measure in situ local nitrate transformation rates 

[Push-pull tracer tests]

• How do long/short aquifer flow paths correlate to nitrate 
loads and transformations?
– Measure groundwater ages and nitrate transformations 

[Age dating]
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homogeneous mean velocityies
Heterogeneous DISTRIBUTION OF
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SJRWMD, 2012. Silver Springs Nutrient Pathway Characterization Project Final Report, Special Publication SJ2012-SP3, p. 8-3

Euclidean model, homogeneous
mean velocity = 3.2 ft/day
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Chloride concentration 
in rainfall vs. spring discharge

• Similar to rainfall, Cl in rainfall is also white noise

• However, slope of Cl in spring spectrum is half that of Q
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Travel time distribution

• This indicates a travel 
time distribution of the 
gamma type (we also see 
in other springs)

• Large initial peak  
(karst conduits)
and long tail (matrix)
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Q [L3T-1]
C [ML-3]
MD [MT-1] = CQ

Which parts of the aquifer have the highest nitrate fluxes?
How much nitrate transformation occurs in different parts of the aquifer?
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𝑀𝐷 =   𝐶𝑞𝐴 

Homogeneous Flux 
Distribution

Randomly Distributed 
High Flux zones 
(conduits?)

Flux Distribution a 
function of depth
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PFM Technique
Granular 
Activated 
Carbon (GAC) 
contained in a 
permeable 
mesh inserted 
into the well 
screen

Modified PFM 
for open rock 
borehole 
applications in 
deeper wells
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aquifer (PFM) vs spring
discharge

S (qA)

Transect 1 Transect 2

Water flux 5 cm/d 6 cm/d

Depth 40 m 60 m

Length 51 km 75 km

S (qA) 1.25 m3/s 3.2 m3/s

SS flow

~ 22 m3/s
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aquifer (PFM) vs spring
nitrate solute mass

S (qAC)

Transect 1

Water flux 5 cm/d

Depth 40 m

Length 51 km

Nitrate 1.1 mg/L

S (qAC) 115 kg/d

SS mass discharge

1,900 kg/d
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aquifer (PFM) vs spring
sulfate solute mass

S (qAC)

Transect 1

Water flux 5 cm/d

Depth 40 m

Length 51 km

Sulfate 13 mg/L

S (qAC) 1,400 kg/d

SS mass discharge

94,000 kg/d
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high-velocity zones
finding fractures/conduits

S (qA) SS flow

100 cm/d

22 m3/s

Wells (n = 16)

Water flux 6.0 ± 1.9 cm/d

S (qA) 1 -3 m3/s
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high-velocity zones
finding fractures/conduits

S (qA) SS flow

100 cm/d

22 m3/s

Wells (n = 16)

Water flux 6.0 ± 1.9 cm/d

S (qA) 1 -3 m3/s

Tracers

1500 cm/d

qTAT = qcAc + qmAm

Ac /AT  0.06
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video

well M-0625
Indian Lake State Forest

Total depth: 193.2 ft
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</end>
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