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Workshop Agenda

> Welcome and Introduction — Tom Colios, Section Leader

> East Coast Floridan Model — Rob Earle, Lead Modeler
* Model overview
 Model updates since 2014
 UEC planning model scenarios and results
* Modeling conclusions

> Public Comments and Questions
> Next Steps — Nancy Demonstranti, UEC Plan Manager
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Introduction

> Water supply plans

 Road map to meet future demands while protecting water resources and natural
systems

* Planning-level analysis to determine water supply availability
 Summary of modeling results

> Regional groundwater models
e Regional evaluation of groundwater resources
» Specific to an area and aquifer system
* Used for determining regional trends, not for local analysis
» Separate technical document for detailed model updates, calibration, and results
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3 - East Coatst Florldan g-#
= to Support the 2021 Upper East Coast™
* Water Supply PIan Update A

Rob Earle
Lead Modeler, Groundwater Modeling Unit, Water Supply Bureau

South Florida Water Management District
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2016 Upper East Coast Water Supply Plan Update

Future Dlrectlen

> The surficial aquifer system (SAS) use is limited ~ %&¢  |)PPER EAST COAST

* Increases in water use expected to be supported by BARR e \WATER SUPPLY PLAN UPDATE
the Floridan aquifer system (FAS) p

* Brackish water from the FAS can serve as a

supplemental agricultural water source
> Maintain wells critical to long-term monitoring
and modeling
> New Avon Park permeable zone wellfields
should have greater spacing and lower per-well
capacity
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" East Coast Floridan Model -

= Re-Calibration and Application to ™=
the Upper East _Coast
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- Presentation Overview

» East Coast Floridan Model overview
> East Coast Floridan Model re-calibration
> Application to Upper East Coast planning scenarios

> Upper East Coast planning scenario results
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East Coast Floridan Model

e

, / Boundaries

,_ > Brevard County (north)

i / > Florida Keys/Florida Straits (south)
> Atlantic Ocean (east)

> West Coast Floridan Model (west)
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East Coast Floridan Model

R B / > Northwestern portion of model domain
\ , //4/1 overlaps the East-Central Florida Transient
Y W / Expanded (ECFTX) Model
\J-\'::! > Western portion of model domain slightly
@ overlaps the West Coast Floridan Model

sfwmd.gow 9
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East Coast Floridan Model sl

> MODFLOW-SEAWAT Model (USGS 2012) T
> Calibration period: 1989-2012 Plir;zgng

> 288 monthly simulation (stress) periods
(288 + 12 = 24 years)

> Cell size: 2,400 ft x 2,400 ft

> 7 model layers, including: DECF'V_'
* Layer 1: Upper Floridan aquifer el
* Layer 3: Avon Park permeable zone

> Calibrated to water levels and water
qguality (TDS concentration [mg/L])

sfwmd.gow 10
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Considerations . for Large Regional Viodels

> MODFLOW-SEAWAT: block-centered,
finite-difference, cellular

» Heads and concentrations for each
stress period are determined at each
model cell

» Each ECFM model cell measures
2,400 ft x 2,400 ft in area

(132 acres)

> Regional trends and differences;
local can be deceiving

sfwmd.gow 12
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e —

T o i R T L T T T PO o 1= TR e P

Calibration Update

and Comparison
(2014 ECFM vs. 2021 ECFM)
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Update to the East Coast Floridan Model

» Modified the hydrostratigraphy (model layers) to be consistent
with the East-Central Florida Transient Expanded (ECFTX) Model

» Incorporated new hydrogeologic information (hydraulic
conductivity) into the model from six new sites

> Re-calibrated the model to meet calibration criteria

sfwmd.govw 14
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Updates to the East Coast

Floridan M‘odel_ S

» Hydrostratigraphy (model layer elevation) B ,d s '“’"
data from the ECFTX Model was used in the "" ‘*’ ECEM
area that overlaps the ECFM domain T

» Within the overlapped area, ECFTX well e
data points were provided: e |
* UFA top: 446 data points m _ _F;bju
* UFA bottom: 38 data points S
* APPZ top: 37 data points From
* APPZ bottom: 22 data points
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Updates.to the East Coast Floridan Model

BSE54 STRUCTURE
YHOBEE CLEAN EMERGY CEMTER

» Incorporated new hydrogeologic information I

» New hydraulic conductivity was incorporated in
localized areas in both the UFA and APPZ
 Upper Floridan aquifer (UFA)

o Okeechobee Clean Energy Center
o Broward County Water Treatment Plant 1A
o Lake Region Reverse Osmosis Treatment Plant

LAKE REGION RCY TREATMENT PLANT

o

2F SUNMRISE SAWGRASS WWTF
'WATER TREATMENT PLANT 1A

CIg
BROWaR OO UN

 Avon Park permeable zone (APPZ)
o S-65A structure at Kissimmee River Basin ]
o Okeechobee Clean Energy Center " e/ * Loc. of Hydrogeogic Dats

o City of Sunrise Wastewater Treatment Facility [CUEC Flanning Area

o Seacoast Utility Authority ECFM Model Boundary

"_&. ol 7| = ECFTX Modsl Boundary

sfwmd.gow
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Water Level Calibration Criteria

(from 2014 ECFM —recommended:by-the peer-review panel)

> Water level calibration criteria, by aquifer (UFA, APPZ, LFA):

Percent of simulated heads within £2.0 ft of observed heads >80%
Percent of simulated heads within 4.0 ft of observed heads >90%

Mean absolute error (MAE): <2.0 ft
= 80% of wells in an aquifer with MAE <2.0 ft

Percentage of stations where 280% of the simulated heads are within 2.0 ft of the
observed heads >80%

sfwmd.gow 17
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Comparlson of Water Level Callbratlon

(2021v5.2014)-

Current Version 2021 ECFM

0, 1)
Aquifer No. of No. of O/:|tc:; dR::;rgsft Oﬁt(:; dR:izrgit % of Sites with <2 ft | % of Sites within +2 ft
a Well Sites Records Inter\_/al. Inter\_lal. MAE (Goal: 80%) Interval (Goal: 80%)

Upper Floridan aquifer 6,521 16% 2% 90% 75%
Avon Park permeable zone 27 1,835 10% 0% 96% 81%
Lower Floridan aquifer 6 502 15% 1% 83% 83%

SMMS Version* 2014 ECFM

0, 0,
No. of Well No. of oﬁt‘: dR:i‘z’rgit o/:'t‘:‘; dReefrzrgit % of Sites with <2 ft | % of Sites within 2 ft
Sltes Records Inter\_lal- Inter;al- MAE (Goal: 80%) Interval (GOB': 80%)

Upper Floridan aquifer 6521 18% 2% 87% 61%
Avon Park permeable zone 27 1835 13% 1% 93% 59%
Lower Floridan aquifer 6 502 5% 1% 75% 75%

MAE = mean absolute error

sfwmd.gow

* SMMS version is available at https://apps.sfwmd.gov/smmsviewer/
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Water Quality Calibration Criteria

(from 2014 ECFM = recommended by the peer-review panel)

Calibration Target
For at least 80% of the monitoring wells, the model will simulate TDS within the error band:

_ Fresh to Brackish Water Moderately Saline Saline Water

Observed total dissolved solids (mg/L) 0-4,000 4,000 - 10,000 10,000 — 18,000 >18,000
Calibration error band (mg/L) +500 +750 +3,000 +4,000
Definition

A “calibrated well” is a well for which the model simulates TDS within the error band

Jacobs, B., M. Stewart, R. Therrien, and C. Zheng. 2011. Peer Review Report — East Coast Floridan Aquifer System Model Phase Il Project, South Florida Water Management District, West Palm Beach, FL.

sfwmd.gow 19
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Comp_arlson of Water Quallty Callbratlon

(2021--~vs.--2614).._ <

Current Ver5|on 2021 ECFM
fd Desirable . No. of % of Records % of Sites Within
> Percentage Of data Aquifer | Interval Criteria Recc;rds Outside Desirable Desirable

points (records) (+ mg/L) ' Interval Interval
outside the UFA 500 - 750 102 5028 11% 90%
dhe5| r?dblloe |2’E)i/rval APPZ 500 — 4,000 63 4298 33% 71%
sNnou e or

0 LFA 3,000 - 4,000 43 4165 23% 84%

less
SMMS Version* 2014 ECFM

> Percentage of sites . De5|rab.le . . . % f’f Reco.rds % of SIthS Within
ithin the desirable Aquifer | Interval Criteria Outside Desirable Desirable
Wlt | should b (£ mg/L) i Interval Interval
Interval shou e
o UFA 500 - 750 102 5028 10% 90%
80% or greater
APPZ 500 - 4000 63 4298 38% 65%
LFA 3000 - 4000 43 4165 25% 86%

sfwmd.gov * SMMS version is available at https://apps.sfwmd.gov/smmsviewer/
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39 out of 110 (35%) ECFM — UFA water level calibration targets inside the UEC Planning Area

Criterion Al UFA in
Layers ECFM
Mean absolute error (MAE)  <2.0 ft 1.21 1.25 1.13
Number of wells 143 110 39
% of wells with MAE <2.0 ft >80% 92% 90% 97%

Note: Wells depicted in green meet calibration criteria
Wells depicted in red do not meet calibration criteria
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Water Quality Calibration — Upper Floridan Aquifer

37 out of 102 (36%) ECFM — UFA water quality calibration targets inside the UEC Planning Area

R T

"\

Criterion All
Layers UEC
208

Number of wells

Nu.mbe'r of wells meeting 175 92
calibration
\ileerﬁsentage of calibrated 30% 84Y% 90%

Note: Wells depicted in green meet calibration criteria
Wells depicted in blue do not meet calibration criteria
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.

Water Level Calibration —

/on Park Permeable Zone

5wl

5 out of 27 (19%) ECFM — APPZ water level calibration targets inside the UEC Planning Area

7\

Criterion All APPZ in APPZ in
Layers ECFM UEC
Mean absolute error (MAE)  <2.0 ft 1.21 1.04 0.92
Number of wells 143 27 5
% of wells with MAE <2.0 ft >80% 92% 96% 100%

| V i gl
Note: Wells depicted in green meet calibration criteria

sfwmd.gow 24
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Water Quality Calibration —Avon Park Permeable Zone

FLORI

AN APPZ in

I STRICT

D A WATER MANAGEMENT D

s Ml

15 out of 63 (24%) ECFM — APPZ water quality calibration targets inside the UEC Planning Area

APPZ in

Criterion UEC

ECFM

W 4 [ ® “. H i \
Ji%e \ Number of wells 208 £E 1>
Y N\ ot [
: SRR\ Number of wells meeting 175 46 8
s ‘ calibration
\
Percentage of calibrated
80% 84% 71% 53%
) A : wells
. SRR (R 4\ \ 1
o \

FALMBEACH

Note: Wells depicted in green meet calibration criteria
Wells depicted in blue do not meet calibration criteria
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“Water Level Calibration — Lower Floridan Aquifer

w 4
< =y There is only one ECFM — LFA water level calibration target inside the UEC Planning Area
3,.
‘ N
/ \ 2)
f | | \ o All
L. Criterion
| A . Layers
vvvvv - R AR\ =X} Mean absolute error (MAE)  <2.0 ft 1.21 1.16 0.85
4 A— S Number of wells 143 6 1
“ 2. % of wells with MAE <2.0 ft ~ >80% 92% 83% 100%
"k’ ‘6 ‘\\
T \

Note: Well depicted in green meets calibration criteria

sfwmd.gow 26
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v .

Water Quality Calibration — Lower Floridan Aquifer

s Ml

el

12 out of 43 (27%) ECFM — LFA water quality calibration targets inside the UEC Planning Area

R S P — \
\

. Criterion
Number of wells 208 43 13
- Nu.mbe.r of wells meeting 175 36 .
calibration

Percentage of calibrated

80% 84% 84% 54%
wells

Note: Wells depicted in green meet calibration criteria
Wells depicted in blue do not meet calibration criteria

sfwmd.gow 27
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Model Application:

= Upper East Coast Planning Scenarios
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_.Upper East Coast Planning Scenarios

> 2019 Base Condition

* Public Supply, Power Generation, Landscape/Recreational, and
Commercial/Industrial/Institutional demands from historical 2019 pumpage data

e Agricultural demands estimated based on AFSIRS (simulates irrigation demands)

> 2045 Future Condition

* Public Supply, Power Generation, and Commercial/Industrial/Institutional demands
based on future population growth rate

e Agricultural demands based on future land use (FSAID 2019%*) and AFSIRS
* Landscape/Recreational demands based on 2045 planning projections

> Differences in water levels and water quality (TDS) between 2019 and
2045 in the UFA and APPZ (model layers 1 and 3)

sfwmd.govw * Florida Statewide Agricultural Irrigation Demand Report 2019
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— Limitations.in Simulating Demands

100

> Each simulation is 24 years
e Same as calibration period

2045 simulated raw water demand
99 mgd

90 ‘

» Model does not simulate annual

demand growth e <
> Simulated demands are “instant on” ©* -
> Raw water demand shown for all )

use types "
> Results from the 2045 simulation *

are considered conservative o0l

sfwmd.gow 30
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Regional Model Limitations

> Large model cell size (2,400 ft x 2,400 ft)

e Cannot accurately simulate local drawdowns

> Regional model may not capture local heterogeneity in the FAS
and the response at individual wells

> Regional model results should be used as an overall planning
tool; results should not be considered absolute

sfwmd.gow 31
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Floridan Aquifer Demands in the

~"Upper East Coas—t Planmng Area

Water Use Category 2019 (mgd) 2045 (mgd) Difference (mgd)

Agriculture 37.87 31.45 -6.42
Commercial/Industrial/Institutional 0.18 0.18 0.00
Landscape/Recreational 2.74 4.20 1.46
Power Generation 1.45 3.34 1.89
Public Supply 36.18 59.74 23.56

Total 78.42 98.91 20.49
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leferences in PS Demands in the

UEC Planmng Area

Allocation (mgd) 2019 (mgd) 2045 (mgd) | Difference (mgd)

Martin County

43-00053-W  Stuart, City of 3.67 0.00 262 | 2.62 |
43-00066-W South Martin Regional Utility 2.50 1.78 2.43 0.65
43-00102-W ('\ngsigncd‘;‘:zgy;;gt':::)s 15.09 9.98 10.63 0.65
43-00146-W Sailfish Point Utility Corporation 0.22 0.21 0.22 0.01
St. Lucie County
56-00085-W Fort Pierce Utilities Authority 13.13 3.42 5.85 2.43
56-00142-W E‘;g:;;;‘ﬁ'te (‘:le'z, Systems 30 18.33 30.08 11.75
56-00406-W St. Lucie County Utilities 6.65 0.00 5.40 5.40
56-00614-W St. Lucie West Services District 3.10 2.20 2.23 0.03
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Okeechobee Clean Energy Center (PG)

* 1.37 mgdincrease UFA
* 2.07 mgd increase APPZ

St. Lucie County Utilities [+

* 5.4 mgd increase

No pumping in 2019

o 4 mgd from North in 2045

o 1.4 mgd from Central in 2045
o UFA only

O

Port St. Lucie Utility Systems Dept.

* JEA: 0.94 mgd decrease
* Prineville: 0.27 mgd decrease

FLORI

D A WATER MANAGEMENT DISTRI

2045 Projected Demands at FAS WeIIfleIds

INDIAN RIVER

@
% Veroxeach

\ Hobart & Oslo
gr * 1.93 mgd increase Hobart

ICBEE

Ohkeechobee

__________________

* 0.7 mgd decrease Oslo
* UFAonly

City of Vero Beach

* 1.67 mgd increase, UFA only

Fort Pierce Utilities Authority

2.43 mgd increase

o 33 St. UFA increase = 1.17 mgd
o 33 St. APPZ increase = 0.28 mgd
o West UFA increase = 0.94 mgd

o West APPZ increase = 0.05 mgd

* Southwest: 12.96 mgd increase
o 3.53mgd from UFA, 9.43 mgd from APPZ

City of Stuart

* 2.62 mgd increase
o No pumping in 2019
o Mostly APPZ in 2045
(2.6 mgd APPZ, 0.02 mgd UFA)

Treasure Coast Energy Center (PG)

* 1.89 mgd increase, UFA only

Indiantown
{75}

PALMBEACH

Seacoa ! \
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~How to Read the Results

Mrcmmmram || » Legend
e * Month 288: Last month in
planning scenario model runs
* Type:
. A AG = Agriculture
X *;g 4 PG = Power Generation
* Ps ® ps = public Supply
[ JUEC Planning Area
Layer 1 Mont 285 * Well symbols
Head Difference (Feet)
169 - 5.0 ¢ Layer (1 or 3)
Ps0--25 .
[25-5 * Planning area boundary
[ 15--05
e ls * Head difference in feet
=;::_:§'5 & = 2045 head minus 2019 head
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FLORIDA

(2045 =2019) -

WATER

MANAGEMENT

DISTRICT

Upper FIorldan Aquifer Water Level leference

.':: /
l. .

St. Lucie County Utilities
(North Wellfield @ Airport)

Fort Pierce
Utilities Authority

Treasure Coast
Energy Center (PG)

City of Port St. Lucie

Utility Systems Dept.

Head Difference Map

UEC Plarnning R egion
Month 288
2045 - 2019

TYPE
< AG
+ PG
+ P35

[ JUEC Planning Area

Layer 1 Month 288
Head Difference (Feet)

169 --50
Bls0--25
25--15
[ H5-05
[ H05-05
[ o5-15
5 -25

s -5 <
25 H 10 15

Dooumeant Pa S e sivnd

D0 v iy oo et e sl O DHE CF MM BU BCG IS'p osior oo 55 o oD ey ance 5 _Foe v = wom o

& arar adl By - Fasour o= Evaiustion D 472021

sfwmd.gow

> ~17 ft of drawdown at St. Lucie

County Utilities (North Wellfield)
* No FAS demand in 2019
* 4 mgdin 2045

» ~6.5 ft of additional drawdown
at Treasure Coast Energy Center

Power Generation wells
e 1.9 mgdincrease

» Up to 3 ft of rebound at City of

Port St. Lucie (JEA Wellfield)

e 0.42 mgd decrease
 Agricultural demand decreases
may contribute

36
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Upper Floridan Aquifer

Water Quality Difference (2045 - 2019)

> TDS differences of <100 mg/L in most
of the area

TDS Difference Map

UEC Planning Region
Month 288
2045 -2019

> Increase in TDS at St. Lucie County
Utilities (North Wellfield):

* Increase in demands O to 4 mgd
* TDS increase as high as 4,800 mg/L

> Slight increase in TDS at Fort Pierce b
Utilities Authority S
e 33rdSt. demand increase from 1.64 to LDUﬁP'a::'::Bma
2.81 mgd ajIrEri E:'er:me m
* West demand increase from 1.32 to 23.11:.3 ma
2.26 mgd [150--100
[ l1o0-100
> Slight decrease in TDS at Oslo Water Bzs0. a0
Treatment Plant e T |
 Demand decreases from 6.28 to 5.58 mgd __gjapg_?j?gg RS

Frepared Sy Resource Evaluation [Dmnas 4222000 21

sfwmd.gow 37
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Upper Floridan Aquifer

Water-Quality % Difference. (‘2045_— 2019)

> TDS % differences of <10% in most of
the area

TDS Difference Map

UEC Planning Region
Month 288
2045 - 2019

> Increase in TDS at St. Lucie County
Utilities (North Wellfield) ~360%: — |
* Increase in demands =4 mgd

> Slight increase in TDS at Fort Pierce B
Utilities Authority ~14% v PG
e 331 St. demand increase from 1.64 to IIIPS
2.81 mgd " UEC Planning Area
e West demand increase from 1.32 to ~ Layer 1 Month 288

TDS Difference (%)

B-30% - -25%
-25% - -10%
[ 0% -10%
[ 0% - 25%
[ J25% - 50%
[ 150% - 100%
[100% - 200%

2.26 mgd

> Slight decrease in TDS at Oslo Water /

Treatment Plant ~3%
e Demand decreases from 6.28 to

5.58 mgd .. I200% - 300% :
! B :00% - 360% -
Seacoast ~ ~ o _
1 0 225 45 El 135 12
) aceic Shrin, 525, 5afan s w cra oo bio — =
Cocument PERC Yad sTwmd govidismolidata wsdiMODE CRMMB WECHE] Siposiproce ssmxdiDifierences_Review mxd Frepar sl Sy Rescurce Swalastion [Dmtes 42202021

sfwmd.gow 38




S OUTH FLORIDA

WATER

MANAGEMENT

DISTRICT

Upper Floridan Aquifer \_Nater__Q_uaIity Difference

> Difference in TDS
concentrations within the
ECFM 2019 scenario model run
(Year 1 to 24)

> Highest TDS increase within
UEC Planning Area is near
St. Lucie County Utilities (North
Wellfield at Airport)
« 2,100 mg/L

* No pumping in 2019 at North
Wellfield

* Increase likely due to Oslo WTP
and AG demands in 2019

sfwmd.gow

%, OCEC
tP6)

= ! St. Lucie County Utilities

a f. ot ﬁ/ (North Wellfield @ Airport)

TDS Difference Map

UEC Planning Region
Month 288 - Month 012
2019

TYPE

338

*

[ JUEC Planning Area

Layer 1 2019
TD S Difference (mgiL)
B=-150

150 - -100

[ l1o0-100

[ |1o0-250

[ |250- 500

[ Is00-1.,000

1 000 - 2,500

2500 - 7.700
o i35 45 9 135

Cocument Path: Yad siwmd.gowidl'sm ol 'data 'wsdMODE CRMMB ILECE Sposiproce ssmxdiDif2rences_ Feview mx d

Frepar ad By- Rasounce Evaluation D=

L0

39
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“Upper E___Iq_ridan Aquifer Water__Q_uaIity Difference

h“\i‘ ] . TDS Difference Map
. o ", OCEC i i
> D Iffe re n Ce I n T DS lT:?(E_) _ R i ! A St. Lucie County Utilities hﬁrﬁhplz‘?a?-lﬁoitel?mg

. 45 :% A}/ (North Wellfield @ Airport)
-t 0 [ AL

concentrations within the A A
ECFM 2045 scenario LER L T S
model run (Year 1 to 24)

> Highest TDS increase y " . o
within UEC Planning Area e L e g e
is at St. Lucie County A o Dierence (mal)
(North Wellfield at Airport) |+ e
* 4,600 mg/L o
* North Wellfield demand = 4 mgd %ﬁggiiﬂm
in 2045 1 000 - 2,500 b
!g,?gu-?,zou k

sfwmd.govw 40
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“Upper E___Iq_ridan Aquifer Water__Q_uaIity Difference

TDS Difference Map

> % difference in TDS
concentrations within the
ECFM 2019 scenario
model run (Year 1 to 24)

> Highest TDS % increase e
within UEC Planning Area X
iS Near St. LUCie COU”ty [ JUEC Planning Area

Layer 1 2019

TDS Difference (%)
0% - -25%
-25% - -10%

[ 0% -10%

[ 0% -25%

[ ]25%-50%

[ 150% - 100%
[100% - 200%

200% - 300% :
B :00% - 360% s
<] 235 4= -] 35 g

Utilities (North Wellfield at
Airport): 53%

* No pumping in 2019 at North
Wellfield

* Increase likely due to Oslo WTP
and AG demands in 2019

[ =3

Cocument Patic YadsMwmd.gow'disnol data'w sfiMODE CRMME IUECE] Sposiprote ssmxdiDifie rences_Review mx d Frapar sy By Sesouros Svalietion Qv L2202
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“Upper E__Iq_ridan Aquifer Water__Q_uaIity Difference

> % difference in TDS »;“ L \ N 3 e o
concentrations within the e SRR Y- 4
ECFM 2045 scenario
model run (Year 1 to 24)

> Highest TDS % increase . o
within UEC Planning Area e o v

Layer 1 2045

TDS Difference (%)
l-30% - -25%
25 - 10%
[ 0% -10%
[ 0% -25%
[ ]P5%-50%
[ ]50% - 100%

I100% - 200%

Is at St. Lucie County
Utilities (North Wellfield
at Airport): 291%

* North Wellfield demand = 4 mgd

.
in 2045 I200% - 300% ;
l:00% - 360% T

Q 225 45 2 35 g
TRy [ s
Document Patic Yia d.sMwWmd .govedrsm ot 'da @ wesTkODE CRMMEIUECE Sipostp roce ssmx iDMeren ces_ Review mxd P epar ed 5y R esounos Evaluation Due- 42202021
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U oper FIorlda ) Aquifer Horizontal Flow Vectors

(2019 and-2045) -

v 4 ¢ = = s —
- - . Indian River Co - C:' - FLow Direction Map
St Lucie Co \ B UEC Planning Region > Differences in flow direction and magnitude
L - . Y ) n - Mon
LY, ¥y v = A 3 Wonth 285 - Month 012 can be seen at: N |
 St. Lucie County Utilities (North Wellfield)
— ﬁ = |ncrease in horizontal flow from the
v - - v oo western area
panan * Demand increases from 0 to 4 mgd
- - . o~
* Fort Pierce Utilities Authority
® |ncrease in horizontal flow from the
- - i~ — western area
T ———— * Llateral saltwater intrusion
= 337 St, demand increases from 1.64 to
- ~ A ~ “ F > 2.81 mgd
TYPF )
¢ PG = West demand increases from 1.32 to
. PS 2.26 mgd
v v 4 »-
. [ JUEC Planning Area
Flow Vectors * City of Port St. Lucie Utilit J Systems
X i 4 d A=, Department (JEA Wellfiela)
— = Change in horizontal flow from the
Flow Vectors surrounding area
A d /| | = UPA 2045 —¢~ = Slight demand decrease of 0.4 mgd
. seegrnin e ke vedbin — — —
e By Faires Saiamn SesEaen Vectors represent horizontal flow averaged over 25 model cells
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Upper FIorldan Aquifer Horizontal Flow Vectors

(2019 and-2045) -

FLow Direction Map
Nonth 288 - Month 012 . _ o
e 2010 > Differences in flow direction and
% magnitude can be seen at:
—— e . * City of Port St. Lucie Utilit J Systems
——— Department (JEA Wellfield)
* Change in horizontal flow from the

surrounding area
Slight demand decrease of 0.4 mgd

____— * City of Port St. Lucie Utility Systems
Department (Southwest Wellfield)

* Slight change in horizontal flow
* UFA demand increase of 3.53 mgd

® o 0 a0 + PG
PS
‘o0 o |
. L]
Sout:w.es.t ’ [ UEC Planning Area _— ° Clty of Stuart
Flow Vectors * No noticeable change in UFA flow
-
Flow Vectors
= UFA 2045 Y
b
o ZIs as 5 3. 'z“-’
: Sae:4maa Vectors represent horizontal flow averaged over 25 model cells
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Avon Park Permeable Zone Water Level leference

DISTRICT

(2045 —2019)

Vero Producers, Inc (AG)

St. Lucie County (North)
/ UFA only

Port St. Lucie

) Head Difference Mﬂp
— LY 3 ‘ gCGE)C UEC Planning R egion
Y Month 288
2045 - 2019

TYPE
< AG
+ PG
+ P35

[ JUEC Planning Area

Layer 3 Month 288
Head Difference (Feet)

- 16.9--50
P55 0--25
25--15
[ H5--05
[ }05-05
[os5-15
Bli5-25

0

s -5 e
is £ 10 15

s

Documant Pa

T VR ST WA L0 W ST 07 T AW STTM O DNECE MM )

W0 IS0 OS0r G085 T N0 T anoe 5 _ Ry EwLm

Fraer e By~ Fasour o= Evaluston Dan= 472021
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> Up to 3 ft of drawdown at
St. Lucie County Utilities
(North Wellfield)
* 4 mgd UFA demand

> Approximately 2 ft of rebound
at City of Port St. Lucie Utility
Systems Department

(JEA Wellfield)
* 0.52 mgd decrease

> Approximately 1 ft of rebound
in western St. Lucie County
due to agricultural demand
reduction

45
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Avon Park Permeable Zone

WATER MANAGEMENT

DISTRICT

Water Quality D.ifference (2045 - 2019) -

> St. Lucie County Utilities (North

Wellfield)
* No wells in the APPZ
* TDS increases as high as 1,000 mg/L

> City of Port St. Lucie Utility
Systems Department (Southwest

Wellfield)

* Increase in TDS as high as 700 mg/L
e 2019 demand =0 mgd
e 2045 demand =9.43 mgd

» City of Stuart
* Increase in TDS as high as 1,040 mg/L
e 2.6 mgd APPZ demand in 2045

sfwmd.gow

w‘x ) .I_'\\.II'...
%, OCEc Ty

(-,-:\Sf[ T 1
— - - =

\\ ) St. Lucie County
N '4—\{5— Utilities (North)
b - UFA only

Port St. Lucie
(Southwest)

! 5~ City of Stuart

TDS Difference Map

UEC Planning Region
Month 288
2045 - 2019

TYPE

*

338

[ JUEC Planning Area

Layer 3 Month 288
TDS Difference (mgiL)
:-150

150 --100

[ l1oo-100

[ 1oo-250

[ |250-500

[ 1s500- 1,000

1 000 - 2,500

2500 - 7,700
o 225 45 9 135
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WATER

MANAGEMENT

DISTRICT

Watér - Quality % leference (2045 = 2019)

> St. Lucie County Utilities

(North Wellfield)
e No wells in the APPZ
e TDS increases ~5%

> City of Port St. Lucie Utility
Systems Department
(Southwest Wellfield)
* Increase in TDS ~30%

e 2019 demand =0 mgd
e 2045 demand =9.43 mgd

» City of Stuart

* Increasein TDS ~21%
e 2.6 mgd APPZ demand in 2045

sfwmd.gow

N\ occ
¥, ", (PG

I'.
}% St. Lucie County

e e
B \ 4—4{}‘— Utilities (North)

. UFA only
L \w L A

Port St. Lucie
(Southwest)

TDS Difference Map

UEC Planning Region
!.Ionth 288

2045 - 2019

[ UEC Planning Area

Layer 3 Month 288
TDS Difference (%)
B -30%--25%
5% - -10%
[ H0%-10%
[ 0% - 25%
[ 25% - 50%
[ J50% - 100%
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I35 45 L]

Freparad By: Riesouros Evalustion Dz

L iy ]

47




S OUTH FLORIDA WATER MANAGEMENT DISTRICT

Avon Park Permeable Zone
Water Quality Differen-ce‘ in 2019

W
OCEC

. po)
L

TD§ Difference Map

UEC Planning Region
Month 288 - Month 012
2019

> Difference in TDS
concentrations within the
ECFM 2019 scenario model
run (Year 1 to 24)

TYPE

+

385

[ JUEC Planning Area

Layer 2 2019
TDS Difference (mg/L)

-=-150

150 --100

[ lo0-100

[ 1o0-250

[ 1250-500

[ 500-1.000

1 000 - 2,500 .
B2 500 -7.700 s

Cocument Patfc Yad sTwmnd govidlsnot'data wsfiMODE CRMME IUECE] S'posiproce ssmxdiDifie rences_ Rewiew Copymxd Frepared Sy Resouro: Swalastion Do 22021
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Avon Park Permeable Zone
Water Quality Difference‘ in 2045

TDS Difference Map

UEC Planning Region
Month 288 - Month 012
2045

> Difference in TDS -
concentrations within the -
ECFM 2045 scenario model
run (Year 1 to 24)

TYPE

+

388

[ UEC Planning Area

Layer 3 2045
TD S Difference (mgiL)

=150

150 - 100

[ Moo0-100

[ l1on-250

[ ]250-500

[ I500- 1,000
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2500 - 7,700 s
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Avon Park Permeable Zone
Water Quality % Difference in.2019

%, OCEC

] E,:.: TD S Difference Map
> % difference in TDS e \g ) e

2019

concentrations within the ECFM
2019 scenario model run
(Year 1 to 24)

> % increase in TDS concentration

within the UEC Planning Area e
~30% at: D
[ UEC Planning Area

* North Jensen
* Tropical Farms
e South Martin Regional Utility

Layer 3 2019

TDS Difference (%)
B 30% - -25%
259 - -10%
[ 0% -10%

[ ]10% - 25%

[ 5% - 50%

[ 150% - 100%
100% - 200%

200% - 300%

B:00% - 360% '

0 225 45 9 135 =
Ty — ]
Freparad By- Resounos Evalustion [Dte: 4222029

Cocument Path: fad sTwmd .gow'idrsm ol data'w sdMODNE CRMME \WECHYEI Sposiproce ssmx Dz ren cas_ Review i d
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Avon Park Permeable Zone
Water Quality % Difference in.2045

. B \’ 3, DS Difference Map

H H %""- ?’CGEC ; UEC Planning Region

> % dlfference N TDS :"(. ) i . ?;. Month 283 - Month 012
concentrations within the ECFM Y

2045 scenario model run
(Year 1 to 24)

> Highest % increase in TDS

concentration within the UEC L
Planning Area ~50% near City of PS
[ WUEC Planning Area

Port St. Lucie’s Southwest
Wellfield

e 2045 demand = 9.43 mgd

Layer 3 2045

TDS Difference (%)
B-30% - -25%
-25% - -10%
[ 0% -10%

[ 0% - 25%

[ ]25% - 50%
[ 150% - 100%
[100% - 200%
I200% - 300%

B 300% - 360% ? )

<] 235 45 L] 35 =

[ {1
Cocument Pati @dsTwmd.gov'dlsmo ol data'wsdkODE CRMME 1WECE Sposiproce ssmxdiDifa ren ces_Review mxd Frepar e [By: Resounos Evabustion D 42202024
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S OUTH FLORIDA WATER MANAGEMENT DISTRICT

Avon Park Permeable Zone Horizontal Flow Vectors

L

(2019 and 2045)

) Indian River Co ¥ g | FLow Direction Map

.- - : o , . : :
St bucie Co Vi UEC Plznning Region > Differences in flow direction and

Month 288 - Month 012

D ’ o e magnitude can be seen at:

N  St. Lucie County Utilities (North
v Wellfield — pumping from UFA)

f v - = ~ X = |ncrease in horizontal flow from

the western area

 City of Port St. Lucie Utility
. Systems Dept. (JEA Wellfield)

TYPE -
' ¢ PG . . . .

IR S SR PS/ = Slight increase in hor|zo.ntal
. JE?':.“/K e Pamming v flow from the surrounding area

| y | 4 : o\ Flow Vectors plus slight turn away
F: ;‘"PZ 2019 = 0.5 mgd decrease in APPZ
w Vectors
demand
A i A d I | B APPZ 2045 5
¢ g.-_gh-..,ﬁ.-_{“ m:l..- etz [ . Amz

i i i ‘ ‘ ‘ ‘ pra————— S Wrreer Vectors represent horizontal flow averaged over 25 model cells
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Avon Park Permeable Zone Horizontal Flow Vectors

FLORIDA WATER

(2019 and-2045) -

MANAGEMENT

DISTRICT

‘ ‘ FLow Direction Map

UEC Planning Region

K Month 288 - Month 012
N . \ Y 2045 & 2019
e
°
°
JEA
rO A Y

Differences in flow direction and
magnitude can be seen at:

* City of Port St. Lucie Utilit J Systems
Department (JEA Wellfield)

= Slight increase in horizontal flow from

o\’
St Lucie
West \ e ' ®

Prineville

the surrounding area
= ~0.5 mgd decrease in APPZ demand
» City of Port St. Lucie Utility Systems
Department (Southwest Wellfield)
= Only slight change in horizontal flow

A doo o | /|
o000 + PG
Southwest PS
X i y i A [ JUEC Planning Area
\ Flow Vectors
N, ™= APPZ 2019

despite 9.43 mgd increase in APPZ
demand

* City of Stuart

= Slight change in flow direction
—  towards the wellfield

Flow Vectors
(e B APPZ 2045

5’y

o LS £ 4 4 4 e o s 4 4
Dooument Pat Vad stwmd govid! s cofdatawsa O ONES FMM BVUEC WEISpo Sor o s e o Diflerences,_Ray w2 mod

= 2.6 mgd from the APPZ in 2045

Vectors represent horizontal flow averaged over 25 model cells
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- Land Surface Elevation

—
5 £
: -,
/ .'\,

> Green shows ridge area
with higher elevations

> Elevations decrease to
the east and southeast

g [
\ - 3 "u"' :
| q

Land Surface Elevation Map

UEC Planning R egion

[ JUEC Planning Area

Land Surface Elevation
Feet, NGVD
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[ 20-30

10 - 20

[ Jo-10 .
[ Je-0 -

Frepared By Resourcs Evsbustion Dz 432021




S OUTH FLORIDA WATER MANAGEMENT DISTRICT

Upper Floridan Artesian Head 2019

Artesian Head Map

UEC Planning Region
Month 218 - Land Surface
2019

» Simulated UFA head
(month 218) minus land
surface elevation

» Month 218 (February 2007) =

dry month (1-in-10 drought TYPE
condition) : Eg

» Lower artesian heads in areas %
of PS pumping

[ |UEC Planning Area

Artesian Head 2019
Feet

[ o

o - 10

[ l1o-20

[ ]20-30

[ I30-40

40 - 50 .
0 - 53 s
D om s . )

[ 3

o 0 Fa e BT
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—Upper Floridan Artesian Head 2045

Artesian Head Map

UEC Planning R egion
Month 218 - Land Surface
2045

» Simulated UFA head

(month 218) minus land £ . S ;%—:é
surface elevation o 0 1, BT

» Month 218 (February 2007) =

dry month (1-in-10 drought ee
condition) D

/ e
",

|:|UEC Planning Area

Artesian Head 2045

Feet

[ o

o - 10

[C1o-20

[ ]e0-30

[ l30-40

40 - 50 .
B0 - 53 s
S e . .. )

[ s

» Lower artesian heads in areas
of PS/PG pumping
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S OUTH FLORIDA WATER MANAGEMENT DISTRICT

Change in Upper Floridan Artesian Head

(2045 minus:2019)

Artesian Head Map

UEC Planning R egion
Month 213
2045 - 2019

» Month 218 (February 2007) =
dry month (1-in-10 drought
condition)

» Significant decrease in
artesian head in areas of __—
increasing PS/PG pumping

e NO artesian head near St. Lucie
County North PS wells

» Slight increase in artesian
head in areas of decreasing
AG/PS pumping

TYPE
< AG
+ PG
+ P3

[ JUEC Planning Area

Change in Artesian Head
Feet

150 --10.0
-100--50
| [C150--15
| [5-15
oo S -50 :
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Monitoring Well

Hydrographs
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Upper. Floridan Aquifer Near Oslo WTP

OsloUFA (Row:042 Col:119 Lay:001)
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Upper FIorldan Aquifer Near St. Lucie County Utilities

(North Wellfield).

SLCNoUFA (Row:052 Col:120 Lay:001)
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Upper Floridan Aquifer Near

-Fort Pierce Utilities A-uthority

FtPUFA (Row:061 Col:128 Lay:001)
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Upper FIorldan Aquifer Near Treasure Coast Energy Center

Power Generatlon WeIIs

TCECUFA (Row:072 Col:123 Lay:001)
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Avon Park Permeable Zone Near

St. Lucie County Utilities (North Wellfield)

sfwmd.gow
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Avon Park Permeable Zone Near City of Port St. Lucie

Utility Systems Department.(Southwest Wellfield)

SWAPPZ (Row:093 Col:110 Lay:003)
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Avon Park Permeable Zone Near City of Stuart

WeIIfleId

StuAPPZ (Row:101 Col:142 Lay:003)
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Model Conclusions

> Water Levels
* UFA — Except for northeastern St. Lucie County, predicted drawdown in most of the UFA are less than 2.5 ft

 APPZ — Less than 1.5 ft of drawdown predicted throughout the UEC Planning Area, except in northeastern
St. Lucie County where a 3 ft decrease predicted

> Water Quality
* UFA — Except for northeastern St. Lucie County, predicted TDS changes in the UFA are less than 250 mg/L
* APPZ

= Potential upward movement of APPZ water into the UFA may degrade water quality in northeastern
St. Lucie County

= 700-1,040 mg/L increase in TDS predicted at City of Port St. Lucie’s Southwest Wellfield, City of Stuart, and
St. Lucie County Utilities North Wellfield; less than 250 mg/L everywhere else

> FAS appears capable of meeting projected demands of all users through 2045 with
appropriate wellfield management
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Modeling Team

> Mirza Billah, Ph.D., E.I.T.
> Robert Earle
> Uditha Bandara, Ph.D., P.E.
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S OUTH FLORIDA WATER MANAGEMENT DISTRICT

S o ey T TR

Questions and
Public Comment

If you are participating via Zoom: Use the Raise Hand feature

If you are participating via phone: *9 raises hand, *6 mutes/unmutes

When you are called on, please state your full name and affiliation prior
to providing comments and/or questions
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Nancy Demonstranti, P.G.

Upper East Coast Plan Manager
South Florida Water Management District
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UEC Water Supply Plan Update Process

Meetings with Technical Methods Draft Plan
Utilities & Local Workshop Available
Governments July 2021 Sept. 2021

2021 Upper East Coast Water Supply Plan Update

General General Governing Board
Stakeholder Stakeholder Approval
Meeting #1 Meeting #2 Nov. 2021
April 2021 Sept. 2021
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