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Active L11 Test Data
TEST_TYPE / Kh (ft/day)
@ APT

@ PACKER

@ SPECIFIC CAPACITY
Calibrated Conductivity
Kh (ft/d)

B 20-50
P s1-80
[ s1-100

10.1-20.0
20.1-40.0
40.1-60.0
60.1-80.0
80.1-100.0

I 100.1-200.0
I 200.1-300.0
I 300.1-400.0
I +00.1-500.0

Calibrated layer 11
conductivity (June 26, 2018)



Calibrated layer 11 transmissivity

Layer 11
Transimissivity (ft2/d)

N [ 7.2e+002 - 5.0e+003
. 5.1e+003 - 1.0e+004
<\,

N | 1.1e+004 - 5.0e+004
| 5.1e+004 - 1.0e+005
1.1€+005 - 5.0e+005

I 5.1e+005 - 1.0e+006

> 1.1e+006

20 Miles




Calibrated layer 9-11 transmissivity

LFA (Layer 9-11)
Transimissivity (ft2/d)
N [ 3.9e+003 - 5.0e+003

\ 5.1e+003 - 1.0e+004
<\,

N | 1.1e+004 - 5.0e+004
| 5.1e+004 - 1.0e+005
1.1€+005 - 5.0e+005

I 5.1e+005 - 1.0e+006

1.1e+006 - 2.5e+006

20 Miles




Comparison of NEXRAD pixel vs Rain Gauge

RainGage = ALICO_R
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43.243.2

Rainfall & NRD
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Data and Process

NEXRAD daily data provided by WMDs:12,725 pixels

Rain gauge daily data from WMDs:370 Rain gage

stations

Calculated monthly bias multipliers from Rain Gage vs
NEXRAD Pixels.

Bias factors at rain gauges are interpolated using

Ordinary Kriging producing a monthly 'bias' raster.

Daily NEXRAD Pixels are rasterized and multiplied by
the 'bias' raster to produce 'bias adjusted’ Daily
NEXRAD rasters.

Daily adjusted NEXRAD rasters converted back to
pixels by extracting raster values.

Adjustments were applied only to SWFWNMD and
SEFWMD



Bias Corrected-Aug 2006
Before Adjustment After Adjustment
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Improved runoff and ground water level calibrations




ET-RCH-Runoff Changes

QA/QC potable and reclaimed water landscape irrigation (LSI)
DSS well return flows incorporated
DSS wells used for LS| = added to rainfall array

DSS wells indoor use: septic tank returns = added to recharge
package

Drainage Wells updated

Drainage wells were previously simulated using WELL package

Currently simulated through DRT and RCH packages

Tributary area runoff from each drainage well is routed to a group of cells,
which function as drainage well lakes

Runoff values from tributary area are directly added to RCH package at the
drainage well lake locations

Drainage well lake cells are represented using DRT cells, which route the
drain flow to layer 3

Adjustment for higher rainfall conditions






Drainage Well Locations




Adjustment for Extreme Rainfall
condition

Some higher peaks associated with extreme
rainfall events in simulated groundwater
levels

Underestimated runofif in extreme rainfall
events, causes overestimation of recharge

Forced CN to maximum (100) in extreme
rainfall conditions allowing maximum runoff

— If daily rainfall i1s greater than 4 inches-->
CN=100

Increased simulated runoff peaks and
reduced recharge peaks



TRANSIENT DATA SET/PROCESSING

RUN
MODFLOW PACKAGE DURATION
DESCRIPTION ADDED/TESTED # TIME STEPS DATE COMPLETE (HRS)

Utilized 2003 SS Model, No Package Revisions 7/7 3.8
Built on TR1 WEL 7/9 16.3
Built on TR2 DRN 7/9 194
Built on TR3 RIV 7/10 28.4
Built on TR4 ET 7/10 20.7
Built on TR5 7/11 23.7
7/12 12.6

Built on TR6 7/14 45.1
7/25 0.4
7/26

Built on TR7 GHB 7/27
Updates to: GHB, L2 K,
HOBS,
Built on TR8 ETRCH 0830 (TR9b) 8/28
Updates to: ETRCH
(0914), WEL, DRT,
Built on TR9 DRN, HOBS, Ss and Sy 9/16

Baseline Calibration NA TBD




Quality Assurance Updates

— Pre-TRS8

* Created script to identify the cells having the most trouble converging
f cells where WEL £l d to prevent drying out of

SSALerN- identified a compromise between
s1mu1at1on speed and accuracy, n of time steps = 6, for purposes of

— TRY

* Created script to identify the cell that changed the most compared to the
prev1ous stress jol=Ys(eJsMl—> identified an error in the RIB data

QC efforts and compar1sons (WEL, DIS, BAS, UPW, ETRCH)

— TRIO

* Finalize input echo scripts to include DRN, DRT, RIV, and GHB inputs. (work
in progress)



Post-TR8 Quality Control

Summary
— TR9
* GHB - tested/corrected issues with ‘flooded’ or ‘dry’ GHBs in
layer 1.

« HOBS — Thorough check of head observation data resulted in
discovery that that some data was in the incorrect vertical datum
and some of the wells were assigned to the wrong layer, leading
to an error in the EFH adjustment. This issue was corrected and
EFH calculations redone.

— TRI10

 WEL package — revisited layer assignments (LFA withdrawals,
DSS layer assignments) and several isolated updates to the
withdrawal rates.

 DRT - Enforced a minimum DRN elevation (‘basement’) = mean
sea level

* DRN (springs) — Revised representation of Wekiva Falls flowing
well to time-varying based on site history.

« HOB - incorporated revised SEWMD dataset; SWF and SJR
refinement






Calibration Criteria

Structure Flow Criteria:
— Deviation of Volume (DV) < 15%
— Nash-Sutcliffe Efficiency (NS) > 0.5
— Coefficient of Determination (R?) > 0.5
Springflow Criteria:
— ME within +/- 10% for Mag 1 and Mag 2 springs with continuous
measurements
— ME of within +/- 10% for total springflow

Baseflow Criteria:
— ME within an order of magnitude for the sum of all simulated baseflow

Water Level Criteria:
— Within CFWI, by Aquifer (SAS, UFA, and LFA):
* 50% of the wells with MAE < 2.5 ft and 80% of the wells with MAE <5 {
— Model Wide, by Aquifer (SAS, UFA, and LFA):
» Average RMSE < 5 ft

* Average Overall ME <1 ft
« Average MAE < 5% of the range of all observed heads within that aquifer



TR 10 Transient model — Specific Yield Layer 1

Specific Yield

| Joot-o0s
[ Joos-01
[ Jom-o01s
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TR 10 Transient model — Storage Coefficient UFA

Storativity

-1.0e-05
-5.0e-05
-1.0e-04
- 5.0e-04
-1.0e-03
-35.0e-03
-1.0e-02

- 5.0e-02

-1.0e-01
-1.3e-01

19




TR 10 Transient model — Storage Coefficient LFA

Storativity
LFA

B 5506 - 1.0e05
I 11e05-50e05
[ ]51e05-10e04
[ ]11e04-50e04
| |51e04-1.0e03
[ ]11e03-50e03
[ ]51e03-10e02
I 1.1e-02-5.0e02
B 5 1c02-10e01
Bl tco1-13e01




Residual Mean
Error Standard Dev

Absolute Residual Mean

Error Sum of Squares

RMS Error

Minimum Residual

Maximum Residual

Number of Observations
Percentage with MAE < 2.5 ft
Percentage with MAE < 5.0 ft
Percentage with R2 > 0.6

Percentage with R2 > 0.4

10 Transient Calibration Statistics

ECFTX
SA UFA
-0.99 0.07 Residual Mean
4.83 5.81 Error Standard Dev

3.24 4.55 Absolute Residual Mean

24888 31661 Error Sum of Squares

4.93 5.81 RMS Error

Minimum Residual

Maximum Residual

Number of Observations
Percentage with MAE < 2.5 ft
Percentage with MAE < 5.0 ft
Percentage with R2 > 0.6

Percentage with R2 > 0.4



May 2006 UFA Potentiometric Surface - Simulated vs Observed

May 2006 Observation
ECFTX TR10c
May 2006 (ft)

100.1 - 110

1101 -120

1201 -124 .4




Sept 2012 UFA Potentiometric Surface - Simulated vs Observed

— Sep 2012 Observation

ECFTX TR10c
Sep 2012 (ft)

100.1 - 110
110.1-120

‘_ 1201 -127.5
5

\\ N
B




Surface Water Calibration
SJRWMD

— Runoff-12yrAvg | Baseflow-12yrAvg | Total Flow-12yrhvg | Statistics
esimated| Simuiated | Estimated | simulated observed|simulated| %0V | N | fsq.

Wolf Creek . . . 0.44 | 0.46
Bird Lake+Halfway Lake etc. SJRiver . 0.22 0.23

20 [ creek 162 | 102 | os | 20 | 168 | 162 | 40 | 037 | oar |

25 folder ree

Note: All values cfs



SWEWNMD

Runoff-12yrAvg Baseflow-12yrAvg | Total Flow-12yrAvg m
BasmID

Estimated|Simulated|Estimated| Simulated |Observed| Simulated | %DV | NS | Rsq. |
Lake Ariana+Lake Hancock+Lake Parker . .
Bear Branch+Thompson Branch etc-Peac
River 136.9 170.4 . . 178.9

| 33 llakeArbuckle | 1817 | 1940 | 726 | 10 | 2544 | 1950 | 180 | 0.64 | 0.69

BlackwaterCreek-BranchBoroughChannel-
40 |HillsboroughRiverDrain 111.7 181.3 66.5 6.1 178.3 187.4 -29.3 | 0.56 0.61

47 [Sweetwater Creek 19.5 23.0 1.9 -8.6 214 14.4 31.9 0.61 0.69
49 [Charlie Creek 208.2 224.3 13.0 43.5 221.2 267.8 -27.6 | 0.58 0.65

71 103100205+Cypress Creek 41.3 25.7 3.9 6.2 45.2 31.9 26.8 0.55 0.66
75 [3100206-Brooker sub watershed 14.7 8.5 -0.1 0.3 14.7 8.8 40.6 0.38 0.49

Note: All values cfs



SEWMD

%D
BasinID Observed \'}

Alligator Lake-Lake Gentry-
Lonesome Camp Swamp

Note: All values cfs



Transient Model Calibration
Approach

* Using spatial distribution to focus calibration efforts (each District)
 Calibration Parameters:

— River conductance

— Drain control elevations and conductance

— Recharge

— Vertical and horizontal hydraulic conductivity

— Storage coefficients



Calibration Status of SAS wells in SEFWND

s L T E MU T LuE Legend
e Maan absoluta Error [ft)

; .. ft_,-.;_'; ;R-ﬁ_m—l.j ) L o Statistic Criteria TR-10 Current
. oy e +/-1 foot

> 50% with
MAE < 2.5 ft

> 80% with
MAE < 5 ft

< 5% Range
(11.5 ft)

<5ft

Total wells = 328
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Calibration Status of UFA wells in SEFWNMD

s A e | TALUENA Legend
e Maan Absoluta Error ()
p e b - 3 e Statistic Criteria TR-10 Current
0 LB S ; R SR
+/- 1 foot

> 50% with
MAE < 2.5 ft

> 80% with
MAE < 5 ft

< 5% Range
(7.6 ft)

<5ft

Total wells = 59
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Calibration Status of APPZ wells in SFWNMD

s A e | TALUENA Legend
i Maan Absoluta Error ()
! SRER ALY : oS Statistic Criteria TR-10 Current
5 i 1..‘ Lo : 3 = _
+/- 1 foot

> 50% with
MAE < 2.5 ft

> 80% with
MAE < 5 ft

< 5% Range
(7.6 ft)

<5ft
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Calibration Status of LFA wells in SEFWMD
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SJR Calibration Summary (TR10)

Head Targets

. TargetGrowp ¢t | SRWMD
. v e | a81%

m_
I T Y
v e | 725%
v e T v —

TargetGroup| targetct |
—

Target Group target ct
LFA




SJR & SWF Calibration Summary
(TR10)

ECFTX Transient Springflow Calibration Summary, 2004-2014

2004-2014 (SP2-SP133)
OBS_AVE | SIM_AVE | RES_AVE | RES_AVE_PCT
Spring Name| OBS_CT (cfs) (cfs) (cfs) (cfs)

Magnitude 1 (Q>100 cfs)
WEEKI WACHEE SPRING 132 160 162 1%

VOLUSIA BLUE SPRING 132 143 161 12%

ALEXANDER SPRING 99 100 105 5%

Magnitude 2 (Q>10 cfs)
HOMOSASSA SPRING #1 83 80 -4%
CHASSAHOWITZKA SPRING MAIN 60 44 -29%
GUM SPRING MAIN 64 37 -42%

WEKIWA SPRING (ORANGE) 61 63 4%

ROCK SPRINGS (ORANGE) 55 57 3%
RAINBOW SPRING #1 72 45 -38%

CRYSTAL MAIN SPRING (PASCO) 59 45 42 -9%
SULPHUR SPRING (HILLSBOROUGH) 69 35 34 -2%
LITHIA SPRING MAJOR 69 35 34 -5%

APOPKA SPRING 132 25 26 5%
SANLANDO SPRINGS 132 19 17 -10%

WEKIVA FALLS RESORT 132 8 9 13%

STARBUCK SPRING 131 12 13 7%
BUGG SPRING (LAKE) 132 11 8 -22%

BUCKHORN MAIN SPRING 132 12 13 6%

*Note: Showing only springs with more than 12 observations/estimates within the calibration period
file: TR10_springflow_analysis_v3.xIsm




SWFWMD Shiny App results

34
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