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Sample Map — Ichetucknee
Springs

* Based on high
resolution data
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Project Expanded to Two Phases

* Phase I

- Literature review
- Springshed delineation using existing upper




Project Expanded to Two Phases

* Phase IT .
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Project Expanded to Two
Phases

- Phase IT Continued

» Geostatistical analysis to evaluate adequacy
of monitoring network
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Spring Clusters
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Physiographic Provinces
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Aquifer Confinement
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2000 Potentiometric Surface

- Hydrography

——— Potentiometric Surface

@®  Springs




Why Index Period of 20007

 The District’'s groundwater flow model was
calibrated to conditions in 2000 (Schneider
and others, 2008),




Springshed Delineation from
Potentiometric Surface Data

+ Well density is low in many critical areas
- Available data contoured at 1-foot interval




Results
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Phase | Delineation
Evaluation

» Individual springsheds could not be
identified because of

- Low monitoring well densit




Phase |l, High-Resolution
Springshed Delineation
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Regional Potentiometric

Surface

- Distal wells

provide
boundary
conditions
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L ocal Potentiometric Surface

* Focus on -
Newberry '
Plain area
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Geostatistical Analysis

+ Used to evaluate monitoring network
in terms of

- Spacing of sampling points




Geostatistical Analysis

- Two steps

- Structural analysis
» "Rules” of contouring




Variogram

+ Reflects model
developed to
characterize
variability
between sample
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Nugget Effect

» Caused by
local
variability
- Short term

Gilchrist County Well



Kriged Potentiometric Surface




Kriged Standard Deviation

- Shows the
distribution
of

uncertainty
+ Units of

Northing (Feet)




Residuals
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Network Evaluation

* Network is good within the Newberry
Plain and vicinity

- There is no need for additional wells




High-Resolution Springshed

Delineation
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Springshed Evaluation

» High-resolution monitoring allows for
resolution of springsheds with much
more confidence than with the typical
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Modeling Capture Zones

Identify spring contribution areas
through groundwater flow modeling

USGS Megamodel by Sepulveda (2002)




Why Use Two Models?

* Models rarely
agree

« Conservative to
include results




USGS Megamodel

» Regional model
* 3-D model
-+ 5,000 x 5,000 ft. cells




USGS Megamodel
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Megamodel Conclusions

» Could not accurately reproduce
capture zones of springs not
explicitly in model




District Model

* Regional model

+ 3-D model
- 5,000 x 5,000 ft. cells




District Model (cont.)

- Accounts for
- All 15" and 2"¢ magnitude springs,




District Model
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District Model Conclusions

» Appears reasonable with respect to
many springsheds in steady-state
mode




District Model Conclusions

» Model provides insight into flow
systems

- When aquifer approximates flow throuc




Evaluations of Springsheds

* Springsheds from potentiometric surface
and model are consistent within limitations

* Addition of swallets and siphons is critical




Evaluations of Springsheds

* Many springs are dominated by
swallets that capture water from
Northern Highlands




Recommendations

- It is not appropriate to set up protection

zohes based on model-based travel times

- Models do not deal with conduit flow - karst
flow is too complex
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Recommendations

- Siphon-spring systems have been identified

by Butt et al. (2007), do they need special
protection strategies?

» The entire Newberry Plain should be




Recommendations

» Sub-regional model
- Needed because of gr'owTh in Lake City




Recommendations

* Model being developed privately
for' Western Valley may better







