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Our Background with this Project

Todd Kincaid, Ph.D.

Ph.D.¢ Univ. of Wyoming

Group LeaderH2H Specialized Geological Modeling Group M.S. & B.&; Univ. of Florida

Reno, NV

Modeling &KarstWork for 16+ years

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

0 Lack of professional knowled(

A Commonhydrogeological
practices assume nkarst

0 Improving understanding
A Tracing & cave mapping

0 Reliance on modeling
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A Management stems from model
0 Modeling limitations

predictions

A Most models assume rkarst(few or no springs, newallets no caves)

o0 Opportunities for improvement
A New technology & better use of data yields better results
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What Is a groundwater model?

o Computer generated simulation of groundwater flow patterns & rate

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

o/ 2YyFARSYOS AYy LINBRAOGAZY A& alGSYy
realworld conditiong(calibration).

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

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

o0 In order to be reliable, modeling assumptions must be valid or
applicable to the environment being modeled
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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

o Define allspringshedshat may interact under varying conditions anql
contribute water toGinnie{ LINAYy da 3 [/ b! Qa @S

We know thatspringshedghange and interact under different conditions

o0 Develop a model that incorporatésrstfeatures and conduit flow
patterns.

0 Develop a model that will deliver reliable predictions of trawueles
to springs.
Use model results to develop spring/aquifer vulnerability maps
0 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.
&N GeoHydros
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Important HydrogeologicComplexities
Springs

| e diseh Conduits
arge magnitude discrete diSCharges, -y gignificant preferential flow paths
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Impacts water budget
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o Springs (>200) & o A

0 Swallets(10/13) & /e De
o Caves s VL = (ORI A

o GW/SWmixing 1\ (LS. e

o Land use recharge i - 4“ 5 ;‘{.\ﬂ";: =
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SpringsPrimary Groundwater Discharc

0 More than 200 springs inthe SRWMD __5S@Af Qa 91 NJ &
A 1%*Mag(>= 10Ccfs): 18 - 1 i
A 2rdMag(10-100cfs): 81
A 3dMag(1-10cf9): 60
A 4 Mag(.1-1 cfs): 37

o 81 in the Santa Fe River Basin
A 1stMag 9
A 2 Mag 36
A 3dMag 23
A 4 Mag' 8

the same

Some get water from
* rain seeping into rocks,

. Some get water from ‘__ﬁ ks - e
* drainage intoswallets ;5 ' § B 0.350cfs g 120206/40cts.

7 of 50 Must properly address springs & spring types ' GeoHydros
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o Swallets disappearing streams that fully
connect the land surface to the FAS.

A 11 known & documented features

A h Qf SinkZlay Hole Group (3), Rosefie e
Creek, Mill Creek (2), Hammo&iarener S SEEs i El finey
NI Yy OKZ 2 U S\ilkopgel (SRSl ARl
o SwalletSeeps: basins containingrched
water above FAS that deliver high
recharge.

A 13 features

A.dNySaiaQa [F1SZ §
Creek Sink, Blues Creek Sink, Alliga
Lake, Lake Luna, Lake Ogden, Lake Wilson, k
| yO201 [F1SE hN}y3aS t[®
t 2y RaZ ¢ HobtgwdPrams ¥ ¥ NS & = g
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CavesGroundwater Highways
5SOAT QA 9F NJ /I @S
o Numerous explored & mapped ca

AhtR . SftflyYeéex |2
Mill Creek, Rose Sinkjnnie etc.

A Depths trend 7% 150 ft
A Diameters: ~% 30 ft

o More traced caves

A Rose Creek, Clay Hole, Mill Creek
SanFelascolchetuckneeGinnie

A ~200¢ 750 m/day

o Probably many more that have n :;, ;
been documented s
o Large flow & velocity range
A Spring caves
A Sinkhole caves

9 of 50 Must adequately address conduit control on flow patterns  \@yGeoHydros
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Groundwater / Surface Water Mixing
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0 Mixing occurs over very rapid time scales FEACSEAT T EE
- days rather than years " RiverFlow ,
D - — - B
Can account for 5@ 100% of flow ; = e

Degree of mixing is reflected by color of the dischar |

Need to constrain mixing in order to establish an
accurate water budget

10 of 50 Mixing impacts the water budget
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Geologic Controls on Groundwater Flo

Dominant Circulation Zone

Springs & River
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What is a Water Budget?

How much groundwater do we have?

—
G157

rl\)

Water Budget

Sustainable
total use = recharge

Surplus Storage
total use < recharge

Declining Storage
total use > recharge

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, et

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

o Quality & Quantity are impacted by how much we use, how we impact the
guality of recharge, and how the water flows underground.
of 50 &N GeoHydros
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Basic Conceptualization Options

Most commonly assumed

Most commonly true

13 of 50 Start with an accurate conceptualization @M GeoHydros



