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GrountwaterFdawd/etocities

Problem: severely underestimate reality

Pumping Test Calculated Gradient

Transmissivities Ol 0,02 LY Aquiferb = 100m 1

Model Derived Calculated Gradient

Transmissivities OhliGs S iBerEl Aquiferb = 100m =

Age ~2040 years
25¢ 50 ft/day 100% of Recharge derived fror 2, 4
top of basin (~110 km to north)
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e.g.Sprayfieldg Wakulla: ~10 miles, 56 days, ~830 ft/day
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Groundwater Tracmg

2002:Fisher Creek Emerald Sink
1.7 miles / 1.7 days (3,770 ft/day)

2003:Black Creek Emerald Sink
1.6 miled 1.6 days (2,670 ft/day)

¢ e 2004:Emerald Sink Wakulla Spring
1Yo 10.3 miles /7.1days (7,650 ft/day)
w01 2005:Kelly Sink Indian Spring
i 5.2miles/ 13.5 days (2,040 ft/day)
0 2005: Ames SinkIndian Spring
1/ " 5.2miles/17.2 days (1,600 ft/day)
#/_~.| 2005:Indian Spring, Wakulla Sprin
TN 5.5 miles / 5.9 days (4,890 ft/day)

2006:Wells¢ Wakulla Spring
10.4 miles / 66.5 days (830 ft/day)
10.4 miles / 56 days (980 ft/day)

2006:Turf Pond; Wakulla Spring
Ay N Ay X 10.9 miles / 56 days (1,030 ft/day)
i %% 2008 & 2009 Lost CreelSprlng Creek & Wakulla Spring
7.5 miles / 5 days (~1.5 miles/dayY.75 miles / 47 days (~870 ft/day
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GroundwaterTid

Wakulla B-Tunnel: Normalized Green Fluorescence & AY7T3 ppb
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Grountwater Tracing Lessonsdearnel

A{ft26Sa0 YSIadcaNBR GNBIf & IN
feet / day from theSprayfieldwells to Wakullag B-Tunnel.
I 1,100 times faster than fastest punrtpst derived velocity.
I 213 times faster than fastest model derived velocity.
I 17 times faster than fastest agkating derived velocity.
AClLaidsSaid YSFadzNBR aNBIFf & 3TN
feet/day (~1.4 miles/day) from Emerald Sink to Wakulla
Spring.
I 10,200 times faster than fastest punt@st derived velocity.
I 1,960 times faster than fastest model derived velocity.
I 150 times faster than fastest agkating derived velocity.

A Super fast groundwater velocities are not just applicable to
swalletrecharge but also to matrix flow.
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Grountwater Tracing Lessonsdearnel

A Swalletwater levels exert control on matrix groundwater

flow velocities
I Whenswalletsare full, they pressurize the conduits.
I Pressure in conduits stalls matrix flow and can even drive water
from the conduits into the matrix.
I Water can reside in matrix for long periods if conduits remain

full.
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Contluitsgystenvidetering m‘

Flow, Temperature, Conductivity

o To Po To Po To Do To o Do Ix

Wakullag Vent (2003¢ 2009)
Wakullac B-Tunnel (2003¢ Present)
Wakullagc GTunnel (2003¢ Present)
Wakullagc D-Tunnel (2004¢ 2009)
Wakullac K-Tunnel (2007¢ Present)
Wakullac A-Tunnel (2004¢ Present)
Spring Creek #1  (2009¢ Present)
Spring Creek #10 (2009¢ Present)
RevellSink (2010¢ Present)
Turner Sink (2003¢ 2004)
Indian (2005)

A o
-
-

Water Level2008¢ Present)
Sullivan Sink

Wakulla Boat Dock

St. Marks River Rise
Tobacco Sink

Punch Bowl Sink

Shell PoinPiezometers
Sullivan Wells
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Page 8



|
!

Gmnduitsﬁy@teMetef@ng



C:/Travel Files/Unmodified/Resources/Company_Library/Publications/2004/Town_Hall_Aug/Movies/wkpp-gue_meter-install01.mov
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Temperature & Conductivity in Wakulla Tunnels
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recharge water will display flashy —
temp. & cond. signals.
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will have more constant signals.

A Northern Tunnels (B, C, & D) draw
water from dlﬁ‘erentsource than R
southern tunnels (A; KO @) T e e
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Discharge (cfs)

SpimgCreekbtetenng

Composite Spring Creek flow & salinity (USGS).

Summers 2002010: Spring Creek stops flowing / salinities rise to
sea water levels.

When Spring Creek stops flowing, Wakulla Spring flow increases
When Spring Creek is flowing, Lost Creek water flows rapidly to
Spring Creek.

When spring Creek stops flowing, Lost Creek water flows slowly to
Wakulla Spring.
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SpimgCreek/btetering

A Conduit meters record short
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" flow reversals followed by long
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o »  period of tidal cycling.

o | - A #1 (deeper cave) reverses first
- A #10 (shallower cave) reverses
- [ for longer period than #1.
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Conduttssystenyvvonitoring

A When Spring Creek stops flowing, water backs up into the aquifer matrix
In the southern part of the WKP.
A Salt water travels rapidly for long distances (>= 2 miles to Punch Bowl Sin
in days.
A Sinkhole water levels rise to flood stage.
A When Spring Creek starts flowing, water levels drop precipitously and
water in conduits returns to fresh water conductivities.
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Metering ¢ Lessensdearned \

A Wakulla discharges two types of water
I Relatively old clear water that originates as diffuse recharge in
the distant part of thespringshedbaseflow~70-80 MGD)
I Very young dark colored water that originates as stream flow
Into swallets(everything >~80 MGD)

A Wakulla & Spring Creapringshedsire linked
I Cannot understand Wakulla without an understanding of Spring
Creek.
I Poor summer water quality at Wakulla is likely a result of Spring
Creek shut offs which cause water that would normally flow to
Spring Creek to flow to Wakulla instead.

A Continuous measurements of basic parameter data provide
Important information about aquifer behavior that cannot
be gleaned from quarterly monitoring or snapshots of
groundwater age.
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mummmm@dmmw@aelx
A Leveraged data to build
new numerical and

statistical models of flow to
Wakulla.

A Numerical model includes
caves, springs, &wallets

A Historical data analysis to
understandFloridan
potentiometric surface.

A Addresses large area to
accurately simulate
springshedoundaries:
Wakulla, St. Marks,

Wacissa
Detailed discussion at FLDEP on Wednesday @ 1:30 PM Page 16
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