Western Santa Fe River Basin

Groundwater Resource Model
Results & Applications

September 30, 2009
Santa Fe Springs Working Group
PoeSprings, Florida

CocaCola NorthAmerica
CCDA Waters, LLC
H2H Associates, LLC

° I_H_I ASSOCIATES

Specialized Geological Modeling Group




é’@% = e SFSWG PresentatiorSeptember 30, 200€
north ameriéi_’ii}y
Why did CocaCola build this model?
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o Need to quantify Coc& 2 f I Qa
impacts to spring flows in the SEE
Santa Fe River. '

o Need to identify how and
where source water iIs
vulnerable to contamination
and/or depletion.

o Recognition okarst
complexities and the
limitations of available
models.

o Fulfill commitment to
watershed stewardship &
community involvement.
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Our Background with this Project

Ph.D.¢ Univ. of Wyoming
Group Leader H2H Specialized Geological Modeling Group M.S. & B.S¢ Univ. of Florida
Reno, NV

Modeling &KarstWork for 16+ years

Todd Kincaid, Ph.D.

o Cave diving & exploration
A 20+ years in FL, Mexico, Turke

o Lack of professional knowle( U

A Commonhydrogeological B VB X' 3 )
practices assume nkarst
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o0 Improving understanding

A Tracing & cave mapping
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A Management stems from model predictions
o Modeling limitations

A Most models assume nkarst (few or no springs, newallets

no caves)
o Opportunities for improvement

A New technology & better use of data yields better results S BH
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What is a groundwater model?

o Computer generated simulation of groundwater flow patterns &
rates.

0 Used to make predictions about impacts to flow and quality
stemming from specific actions or conditions.
A Development
A Contaminant spills
A Drought

o/ 2YyFARSYOS Ay LINBRAOUAZYA &adSy
simulate realworld conditions(calibration).

A Models that accurately simulate present or past conditions are
deemed to be reliable predictors of future conditions.

A Models that calibrate to more and varied types of data are more
unigue than those that calibrate to small sets of similar types of dat

o In order to be reliable, modeling assumptions must be valid or
applicable to the environment being modeled
@ HH ASSOCIATES
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Project Objectives

0 Develop a model that calibrates to high and low water conditions
In the western Santa Fe River Basin.

Most models only address average conditions

o0 Define allspringshedghat may interact under varying conditions
and contribute water toGinnie{ LINAYy 3a g /[ / b! Qa

We know thatspringsheds<hange and interact under different conditions

o Develop a model that incorporatésarstfeatures and conduit
flow patterns.

0 Develop a model that will deliver reliable predictions of travel
times to springs.
Use model results to develop spring/aquifer vulnerability maps

o Develop a model that can be trusted by government resource
managers.

o Share the model and model results with government resource
managers and the public. S
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* Important HydrogeologicComplexities
Springs

| e discrete disch Conduits
arge magnitude GISCrete Cise arg\%ry significant preferential flow paths
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GW / SW Mixing

Impacts water budget

Swallets
o . Large magnitude discrete rechargs
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7 of Karstfeatures create the dominant controls
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Discharge
o More than 200 springs in the 5 SOAL Q4 9 , AL
SRWMD [ g A o ot
A 1stMag (>= 100cfs): 18
A 2rd Mag (10-100 cfs): 81
A 3 Mag (1-10 cfs): 60
A 4" Mag (.1-1 cfs): 37
o 81 in the Santa Fe River 1[3'%
A 1stMag 9
A 2nd Mag: 36
A 319 Mag: 23
A 4" Mag: 8 ;
o Not all springs are i
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dralnage into 1 120-206/40 cfs

0-350 cfs gz
swallets : o 'S HH
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Swallets High Volume Rapid Recharc
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o Swallets disappearing streams that fully KE ?gxgg%wmm?;

connect the land surface to the FAS.
A 11 known & documented features

Ah Qf SifilkkClay Hole Group (3), Rose

o SwalletSeeps: basins containinggpche
water above FAS that deliver high
recharge.

A 13 features
A .
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Creek, Mill Creek (2), Hammock,

~

Pareners. NI Y OKX 2 I (1 SNXA
Millhopper
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Creek Sink, Blues Creek Sink, Alligator
Lake, Lake Luna, Lake Ogden, Lake
Wilson, Hancock Lake, Orange Pond,
G{ONAY3I 2F t2yRaz ¢ [ I ]

Hogtown Prairie o HH .ssociames
Swalletsare significant components of the water buggedsetosica modeiing croue
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CavesGroundwater Highways
|  5S@OAt Q& 91 NJ /| @S
0 Numerous explored & mapped , e
caves S

AhtR .SfflyYyaz | 2
Mill Creek, Rose Sinkjinnie etc.

A Depths trend 75 150 ft
A Diameters: ~3; 30 ft

o More traced caves

A Rose Creek, Clay Hole, Mill Creg
SanFelascolchetucknee Ginnie

A ~200¢ 750 m/day

o Probably many more that have
been documented

o Large flow & velocity range
A Spring caves
A Sinkhole caves

@ l H l ASSOCIATES
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o Need to constrain mixing in order to establish an
1 oaccurate watenaug@eimpacts the water budget e " HH ssocuas

Specialized Geological Modeling Group



north america ) eologlc ContrOIS on G

Flow

Dominant Circulation Zone
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roundwater

Confined Region

Springs & River Swallets
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What is a Water Budget?

How much groundwater do we have?

Water Budget

A Sustainable
total use = recharge

A Surplus Storage
total use < recharge

A Declining Storage
total use > recharge

A Just like your check
book

o Water is in constant motion moving from rain to the sea.

o Many different users (humans, plants, animals, rivers, streams, springs, estuaries
etc).

o Groundwater withdrawals intercept part of that flow and return it along a
different path (typically surface flow).

o0 Quality & Quantity are impacted by how much we use, how we iGHHe

. ASSOCIATES
of quality of recharge, and how the water flows underground. Specialized Geological Modeling Group
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Basic Conceptualization Options

Most commonly assumed

Most commonly true
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