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Recenthydrologicstudiesin the Wakullaspringshed(conductedor supported
by the FGS/DEPGeoHydros the Woodville Karst Plain Project, the Florida
StateUniversity,USGeologicaSurveyandthe City of Tallahasseegiverise to

concernsabout groundwater availability in the Wakulla springshed These
includethe groundwatertracer teststhat have connectedmany of the sinking
streams in the springshedto Wakulla spring, hydrologic metering of the

tunnels within Wakulla cave that discriminate between groundwater and
surfacewater componentsof the springflow, and tracer testsand meteringat

the SpringCreekspringsthat show Wakullaand SpringCreekto be connected
by large underwater conduits Collectively,these studies reveal that the

groundwater budget for Wakulla Springis susceptibleto harm from upland
groundwaterconsumptionandsealevelrise.

The Wakullaspringshed like all springshedsand stream basinsin the world,
hasa water budget Likea financialbudget,the water budgetdefinesthe total
inflow, the total outflow, and the changein water storage, which is like a
savingsaccountfor water. Total inflow is primarily composedof all the rain
that falls in the sprinshedplus any stream flow from streamsthat originate
outsidethe springshedTotaloutflow includesall of the water that flows out to
the Gulf of Mexicoin the Wakulla/ St Marks River,all of the springflow that
enters the bay directly, all of the water that either evaporatesor is used by
plants,and all of the water that is pumpedout of the groundand not returned
to the aquiferin the springshed

In order to utilize water resourcedor humanneeds,the supplyof water must
be ecologicallysustainedfor the long term within the confinesof the water
budget Tomaintaina sustainablevater budget,total usagecannotexceedthe
total amountof water received Whenit does,storageis reduced,water levels
fall, and springflows decline,whichif continueduncheckedcanresultin dried
up springbasins lakes,sinkholes.andrivers If the total usageis lessthan the
total inflow the amount of storagewill increase,groundwaterlevelswill rise,
andspringflowswill increasewhichoveralongenoughperiod canresultin

flooding Our status with respectto the water budget fluctuates seasonally,
even monthly, dependingon how much rain we receiveand how much g S Q
usingsoan effectivegaugeof our statusmustbe basedon long-term trends.

Thewater budget for the Wakullaspringshedcontainstwo major components
that eachhavetheir own budget,groundwaterand surfacewater. Groundwater
isthe relativelyolder clearwater that reachesWakullaSpringandis the primary
componentof the spring flow when the springis clear and the glassbottom

boatsare running It consistsof all the rain that falls on the groundin the upper
reachesof the springshedhat infiltrates into the aquifer,and flows throughthe

rocksinto the cavesand out to the springs Thisis the only sourceof water to

the springduring dry periodswhen the streamsstop flowing and alsosupplies
nearly10®6of the water consumedn the springshedrom groundwaterwells

Surfacewater is the dark tea-colored water that flows through the creeksand

streamsand s ultimately funneledrapidly into the aquifer through the swallets
or sinkholeslocated at the end of the streams We now know from the tracer

tests and hydrologic metering that this water travels very quickly (days or

weeks)to Wakullaspringis responsiblefor the dark water daysthat keepthe

glassbottom boatsat the dock Thisnew knowledgeis criticalto understanding
our relationshipto the 2 | | dzfwhtér Budlget becausewe are not currently
using surfacewater to any significantextent for water supply and our usage
therefore primarilyimpactsonly the groundwatercomponentof the total water

budget

In order to ensurethat we do not overdraft2 I | dzfgrbundwateraccount,we
must accuratelymeasureand comparethe total groundwaterconsumptionin
the springshedwith only the groundwater componentof the spring flow. To
date thesemeasurementfavenot beenperformedbut we are ableto makean
educated guess as to where we stand A reasonable estimate of the
groundwatercomponentof the dischargerom both Wakullaand SpringCreek
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springsis roughly 400 million gallonsper day where as the total permitted

groundwaterextractionin only the northern sectionof the Wakullaspringshed
exceeded25% of that valuein 2007. While this doesnot accountfor returnsto

the aquifer asfor instancethose that occurat the Tallahassesprayfield, the

valueis largeenoughto warrant a closeranalysisof the current and projected
groundwater withdrawals as well as the plan for sustaining adequate
groundwater(clearwater) flow to Wakullaandthe neighboringsprings

Theconsequencesf over consumptionin the Wakullaspringshedwvould likely
be dire. We know from the recenthistoryof C f 2 Ndie& togstand now even
the SantaFeriver basinin north central Floridathat over-pumpingthe Floridan
aquifer canresultin a completelossof flow to smallersprings Theanalogin

the Wakullaspringshedwould be a lossof dischargefrom the smallersprings
like Sallyward, McBrides Sheperdandthe springsalongthe middle sectionof

the Wakulla River Diminished groundwater levels will also decreasethe

already sporadicnumber of clear water daysat the springvent. Evenmore

significantly though, because Wakulla and Spring Creek are physically
connected, diminished groundwater levels in the northern part of the

springshedwill foster an increasein the duration and magnitudeof the spring
flow reversalsin SpringCreekthat have been occurringevery summersince
2006 We know from recent studiesthat these reversalsdrive salt water into

the aquifer conduit systemand pushit significantlyinland Thatinflux of salt
water resultsin higher than normal water levelsin the south and increased
salinitiesin the deeperpart of the aquifer. If the duration and/or magnitudeof

thesereversalsncreasesit is likely that the ecosystemn the southernpart of

WakullaCountyand eventhe potability of the Floridanaquifer in that region
will be jeopardized

Sealevelin the northern Gulf of Mexicois rising Onthat, there is no dispute
Thereislittle availablelong-term dataon groundwaterlevelsin the springshed
Thelongestrecordsthat do existshowa slow but consistentdeclinein aquifer
water levelssincethe 196Q. &pparentflow at SpringCreekhaschanged

significantlysince2006 but we are just now learningto what degreeconditions
haveand are changing We do know that for the first time in the memoryof the
oldest native residentsin the SpringCreekregion, boats need specialpaint to
keepbarnacledrom growingon their bottoms. We alsoknow that conditionsat
Wakullaspringhave changedaswell. Whenthe SpringCreekspringsreversein
summer, 2 | | dzfflbw dBadnatically increasesand the water clarity drops
resulting in fewer clearwater days in the basin In total, these data and
observationsare at very leastample causefor a closerand more seriouslook at
the groundwaterbudgetand groundwaterconsumptionin the springshed
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A Wakulla Spring is one of the largest 5 springs in Florida.

ALOQAa KAAG2NRAOIf | Bechid250M gd¥dag O K |
(one 50m Olympic swimming pool every 3ets.

A Largest observed range in discharge of any spring in the State

I ~16Mc¢ 1.2B gal/day published
I ~150M¢ 1.4B gal/day measured 20042007

A The range is so large because Wakulla draws its water from two
fundamentally different sources.

I Groundwatelflow that originates as rainfall as far north as Albany GA
and travels through thé&loridanaquifer to the caves that connect to
the spring.

I Surface watethat originates as rainfall within the stream basins
west and north of Wakulla, flows inswallets and then underground
into the caves that connect to the spring.
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A Water discharging from Wakulla Spring has historically fluctuated
between crystal clear and dark brown (tea colored).

A The water at Wakulla Spring is normally clear when the flow is low
and tea colored when the flow is high.

A Groundwater tracer tests have definitively shown that the-tea
colored water travels to the spring froewalletsin days to weeks.

A Groundwater tracer tests have also shown that the clear
groundwater travels to the spring from the northern part of the
basin extending at least from the Apalachicola National Forest to
0KS /AGée 2F ¢ttt KFaassQa {9 /{
day once it reaches the southern part of Leon County (the edge of
the confining unit).
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A Pumping from wells in the Wakul@pringshegulls water from the
clear water (groundwater) component of flow to the spring. The
more we pump, the less will be available for the springs.

A Returns of pumped water to the aquifer within tiseringshedsuch
as the Tallahassee Spray Field reduce the impact of pumping on
spring flows but can reduce water quality.
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AExtractions are rising
ASea level in the Gulf is rising by 1.5 to >4 mr
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Average Allowable Withdrawals ~2009

WakullaSpringshed

3 @ 1640 MGD

4 @ 15 MGD

5@ 0.51 MGD

6 @ 0.10.5 MGD

6 @ 0.05 0.1 MGD
15 @ 0.010.05 MGD
2 @ 0.0080.01 MGD
3 @ 0.0010.005 MGD
Total = 38150 MGD

WKPBaseflow ~16150 MGD?
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