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Research questions
and objectives

Which parts of the aquifer have the highest nitrate fluxes?

How much nitrate transformation occurs in different parts
of the aquifer?

How do long/short aquifer flow paths correlate to nitrate
loads and transformations?
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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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Hetferogeneous DISTRIBUTION OF
homogeneouds mean-velocityles



Mean Groundwater Velocities in the Study Area Based upon

the Mid-Point of First Arrival Times of Tracer Dves

Euclidean model, homogeneous
mean velocity = 3.2 ft/day

Iu{t::}l}ltlic;]ilou DE"TE'ttion Station Distance 1:1!:111‘13 ‘:{Egﬁ‘
(Table 3 lists name and number) (fH) (days) | (ft/day)
Heagy-Burry Sink | 54 Reddick Elementary School Well 5 | 22,180 9.5 2.335
Heagy-Burry Sink | 57 Marion Correctional Institution 44,880 187.5 245
Well 1
Heagy-Burry Sink | 58 IFAS Well A 11.620 23.5 495
Heagy-Burry Sink | 59 IFAS Well D 11,090 9.5 1.165
Civic Theatre SSG Stations 1.4, 7.9, 32, & 33 7,920 7.5 1.055
Civic Theatre SSG Stations 2 & 5 7,920 13 610
Civic Theatre SSG Stations 6, 10, 12, & 13 7,920 18.5 430
Civic Theatre SSG Station 11 7,920 355 225
Civic Theatre SSG Station 19 7,920 42 190
Civic Theatre SSG Stations 18, 20, 23 7,920 82 95
Civic Theatre SSG Stations 21 & 28 7,920 118 65
Civic Theatre SSG Station 14 7,920 286 30
Tuscawilla 32 South Boathouse Vent 26,930 3035 90
Pontiac Pit Sink 62 Blue Skies Well 1 18,480 103 180
Pontiac Pit Sink 63 Cedar Hills Well 12,670 53.5 235

SJRWMD, 2035.
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Fourier spectral analysis
Variance vs frequency: Landscape as low-pass filter

Spectral estimates Transfer function
of rainfall and discharge between rainfall and discharge
)
©
2
=
£
<
10° 107 10° 10"
o Frequency (1/yr)
10° ¢ c : : O 15; : :
- E O .
! ] = Exponential
o 10 : ; 0 _
A/\M% Q 05 / T=2.5yr
100‘ , e . P r e rmmn - - ,,,- a 0 r L
10" 10’ £ o 5 10 15

Interim resultﬁ)r@@ﬁu@ﬁ@wwpys Annual Meeting- Sept 1, 2015 Ye ars



Chloride concentration
in rainfall vs. spring discharge

e 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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Homogeneous Flux
Distribution

Flux Distribution a
function of depth

MD = Z CqA — Randomly Distributed

— High Flux zones
(conduits?)
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PFM Technique
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aquifer (PFM) vs spring
discharge

2 (qA) SS flow
| |Transect1 |Transect2

Water flux 5cm/d 6 cm/d

Depth 40 m 60 m

Length 51 km 75 km

> (qA) 1.25m3/s 3.2 m3/s ~22mi/s
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aquifer (PFM) vs spring
nitrate solute mass

2. (gAC) SS mass discharge
T et 1
Water flux 5cm/d
Depth 40 m
Length 51 km
Nitrate 1.1 mg/L

¥ (gAC) 115 kg/d 1,900 kg/d
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aquifer (PFM) vs spring
sulfate solute mass

2. (gAC) SS mass discharge
T et 1
Water flux 5cm/d
Depth 40 m
Length 51 km
Sulfate 13 mg/L

¥ (gAC) 1,400 kg/d 94,000 kg/d
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high-velocity zones
finding fractures/conduits

2 (qA) SS flow
T Twellsin=16)

Water flux 6.0t1.9cm/d 100 cm/d
2 (qA) 1-3m3/s 22 m3/s
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high-velocity zones
finding fractures/conduits

2 (gA) Tracers  SS flow
T el n=16)
Water flux 6.0t1.9cm/d 1500 cm/d 100 cm/d

2 (qA) 1-3m3/s 22 m3/s
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high-velocity zones
finding fractures/conduits

2 (gA) Tracers  SS flow
T el n=36)
Water flux 6.0x1.9cm/d 1500 cm/d 100 cm/d
Z (gA) 1-3m3/s 22 m3/s

CIT‘AT = chc t qum

A_/A. ~0.06

Interim results presented at UF/SIRWMD CRISPS Annual Meeting- Sept 1, 2015 21



video

well M-0625
Indian Lake State Forest
Total depth: 193.2 ft
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</end>
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