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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Performance Graphic Overview

» 2 Performance Measure Graphic Sets

» PM Set #1 — 2014 Base (2014B) and 2070
Future Without Project Conditions (2070FWQ)

s PM Set #5 - 2070FWO with Alternatives 2, 5,
10, and 13

» 11 Different Data Types with 700+ graphics
per Performance Measure Graphic Set
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Alternative 2 Project Features

ALTERNATIVE 2

Kitching Creek (Hydration) S Flow
% ¥ e # PUMP STATION
Spreader canal; weir/plug (Jenkins Ditch) ~ FILLEXISTING CANAL
:gﬁj"/"éﬂf ¥ g - AcT)chEh'J‘YLC
Moonshine Creek (MC) & Gulfsiream East _'F‘.‘ZQCEMNN
(GE) (Restoration): Connect HSLCD ditch to Bl RER
MC; clear MC vegetation; weir in Hobe EHMEHOVED BERM
Grove Ditch; regrade adjacent area to AN e oG

historic topography -

LEGEND
C

Cypress Creek Canal (CCC) (Reduce Over- € ” @ 4
drainage): Replace CCC weir to raise control e INDIANTOWN ROAD QUASTEN DAY
elevation, raise berm at Ranch Colony; LAINHART DAM)
automate twin 84" culverts;

Gulfstream West (Restoration & Reduce over-

drainage): Partial backfill & relocate southern §

end of HSLCD canal; small pump, construct - 18 CANAL
flow through marsh to aftenuate flows (WEST)

HUNGRYLAND
SLOUGH

IVNVO #L-D

Palmar East (Restoration & Connectivity)
Plug ditches; remove pipes; improve northern
berm; construct western berm; improve
eastern berm; pumps at Thomas Farm to
redirect drainage to GW flow- through marsh
via north Nine Gems canal
M-O CANAL

C-18W Reservoir (7,200 ac/ft & 2 ASR wells):
Above-ground reservoir; inflow pump;
discharge structure; seepage control; M-O
Canal connector and pump

L-8 Basin Shallow Storage (4,300 ac/ft; : : M CANAL

includes pumps & channels) FLOWWAYS :
4

G-160 Structure (Reduce Over-drainage): » _,_// y

. 8.
Alternative 10 improve hydroperiod in Loxahatchee Slough j =

Alternative 5

Alternative 13 . G-161 Structure (Connectivity): GWP water |
to Loxahatchee Slough T8, ; \

!nowwq:'
10. GWP Triangle (Connectivity) B> L:::::

Themes: |

* Impraye Storage
+ Reduce Drainage
* Improve Connectivity
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Alternative 2 — 2070FWO Water Level

Difference Map (Dry Day)

Legend
ALT2 - 2070FWO Dry Day

Water Level Difference (Feet NGVD)
Mm-6.65--500 . .
m.-499--300 J k h
m-299--200 en |nS Dltc
m-1.99 --180
m-1.79 - -1.60
[m-1.59 --140

-139--120
1-1.19 --1.00

[1-0.99 --0.80 . ; " = FIOW Thl’OUQh

-0.79 - -0.60

ol gl : Marsh Outflows

[1-0.19 - 0.20
[0.21-040
E0.41-060
mm0.61-0380
mN0.81-1.00

m=101-120 : 3 PM_22A

m121-140
L-8 Shallow | =i s
mm181-200 . .

Impoundment | =z01-:00

E3.01-500
[15.01-10.00

Alternative 5 e
Alternative 10 j
Alternative 13 -y
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

L-8 Shallow Impoundment

Daily Stage Hydrograph for Period of Record 1965 - 2005
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Jenkins Ditch

Daily Stage Duration Curves for Period of Record 1965 - 2005
L T e 19.0

17.0 b : 1170
15.0 | 1 150
14.0 — : 1 140

13.0 - L {130

NGVD (feet)
NGVD (feet)

L ——— AvgElev 11.97 fi| |
12.0 oy 2070FWO.daily  |—: 12.0

| 3 3 — oy :
I ALTS.daily : : : : L : .| ]
[ — — ALTI0.daily : 3 3 : 3 Bl P ]
11.0 ALT13.daily IS . - 11.0
r : : : : : : : : ]

e

wo- ~All alternatives have the spreader

3 5 3 swale, which causes an increase in
: ‘ . ‘ ~ groundwater stage in this area
Percent Time Equaled or Exceeded
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

PM-2.2A (Eastern Nine Gems)

Elevation: 17.50 ft, NGVD29

23.05 | -=- 20708
T ] - ALTZ2
T ] mm
ns| | =k
22.0% l, —-- a3
2 5% \“ — Elevation
B \
21.0F | ‘.1
P~ T ]
& 2051 TN
[m)] T AN
5 20.0% —
Z 195% \ -
T \ s
S0l N T
© 1g85% =
T : Tl | T
Eo) 18.0 B B R
O T
s 175 09— e
o O O | [t ot
€ 1708 e T
o e o1 et R
S 165t I ____________________________________ .
16.0 | AT —
1551 Alternatives 2, 5, and 13
15.0 % | : | ; : : | i i | ; | : |
: " > 5; have ditches that are filled % o 150

in PalMar, resulting in higher
groundwater stages
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Flow Through Marsh Outflows

Average Monthly Structure Flow

2070fwo
15 -
alt2

~ Alternatives 2, 5, and 13 |
~ have a Flow Through Marsh | % s
. In Gulfstream West. Outflows
- are equal in these alternatives.

Flow (CES)

)

Al I% I% |

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Alternative 5 Project Features

ALTERNATIVE 5 y ] o L F o .3’0 A:pr 2018

Kitching Creek (Hydration): Spreader canal; »F

weir/plug (Jenkins Ditch) :E:ili_‘;z;?mgt?ANAL ¥
“CUlVERr

Moonshine Creek (MC) & Gulfstream East e T

(GE) (Restoration): Connect HSLCD ditch to P PEAAER

MC; clear MC vegetation; weir in Hobe FHVEROVEDBERM v

Grove Ditch; regrade adjacent area to AN X

historic topography o R

ATLANTIC

Cypress Creek Canal (CCC) (Reduce Over- %, (PO 9 .
drainage): Replace CCC weir to raise control S INDIANTO N e JLASTERGAN
elevation; raise berm at Ranch Colony; LAINHART DAM
automate twin 84" culverts; 3

Gulistream West (Restoration & Reduce Over-

drainage): Partial backfill & relocate southern b

end of HSLCD canal; small pump; construct C-18 CANAL
flow through marsh to attenuate flow {OWEST).

TYNVYI #L-D

HUNGRYLAND
Palmar East (Restoration & Connectivity) g
Plug ditches; remove pipes; improve northern
berm; construct western berm; improve
eastern berm; pumps at Thomas Farm;
redirect drainage to GW flow-through marsh

via north Nine Gems canal
M-O CANAL

C-18W Reservoir (9,500 ac/ft & 4 ASR Wells):
Above-ground reservoir; inflow pump;
discharge structure; seepage control; M-O
Canal Connector and pump

G-160 Siructure (Reduce Over-drainage): : M CANAL
Improve hydroperiod in Loxahatchee Slough FLOWWAYS
. . G-161 Structure (Connectivity): GWP water to . £S5 :
w Loxahatchee Slough - ] AR s

caichos

Alternative 2

Alternative 13 . GWP Triangle (Connectivity)

. M-1 Pump Station (Conveyance): Deliver - F:::::’Y: \
Lower M-1 Basin water o M-Canal, GWP, and M Fow Way 1 h
G-161 : . Themes:

+ Imprave Storage

- Reduce Drainage

« Improve Connectivity
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Alternative 5 — 2070FWO Water Level

Difference Map (Dry Day)

Legand
ALTS - 2070FWO Dry Day

Water Level Difference (Feet NGVD)
m-665--500

m.-4.99--3.00

m.-2.99 --2.00

m-1.99 --1.80

mm-1.79 --160

[3-1.59 --140

£3-1.39--120

[31-1.19--1.00

[J-0.99 --0.80

-0.79 --060

m-0.59 --040

m-0.39 --020

J-019-0.20
[0.21-040

E0.41-060

mm0.61-0380

BN0.381-1.00
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m-121-140

m141-160

m161-180

m1.81-2.00

E2.01-3.00

E3.01-5.00

[15.01-10.00

PM-11.2

C-18W
Impoundment

Alternative 2
Alternative 10
Alternative 13

sfwmd.gov



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

C-18W Impoundment

Dally Stage Hydrograph for Period of Record 1965 - 2005
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

PM-11.2 (Western Nine Gems)

Elevation: 19.00 ft, NGVD29

24.0%
2351
23.0%
22.5¢
22.0%
21.5¢
21.0%
205%
20.0%
19.5% \
19.0%

185% ~ 0 ¥ T ‘
180F T ——
sy

17.0%

o Alternatives 2, 5, and 13 filled the e
6ot . ditches in western PalMar, which R S S——
increases the groundwater stages * » ” m
in these alternatives.

—-=- 2070B
—=- ALT2
—=-- ALTS
—-=-- ALT10
—-=-- ALT13
—— Elevation

——

Computed Head (ft, NGVD29)
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SOUTH

FLORIDA WATER MANAGEMENT DISTRICT

Alternative 10 Project Features

Alternative 2
Alternative 5
Alternative 13

sfwmd.gov

ALTERNATIVE 10

Kitching Creelk (Hydration): Spreader canal;
weir/plug (Jenkins Ditch)

Moonshine Creek (MC) & Gulfsiream East
(GE) (Restoration): Connect HSLCD ditch to
MC; clear MC vegetation; weir in Hobe
Grove Ditch; regrade adjacent area to
historic topography

Cypress Creek Canal (CCC) (Reduce Over-
drainage): Replace CCC weir; raise berm
at Ranch Colony; automate twin 84"
Culverts

C-18W Reservoir (7,200 ac/ft): Above-
ground reservoir; inflow pump; discharge
structure; seepage control; M-O Canal
Connector and pump

G-160 Structure (Reduce Over-drainage):
improve hydroperiod in Loxahatchee
Slough

G-161 Structure (Connectivity): GWP water
to Loxahatchee Slough

GWP Triangle (Connectivity)

C-51 Deep Reservoir (Storage): 44,000 ac/ft;

includes pump & channels

Force Main (Conveyance): Pump and
pipeline through Grassy Waters Preserve to
connect M-Canal to G-161

LEGEND
@ CONTROL S TRUCTURE
»FLOW

# PUMP STATION
=FILL EXISTING CANAL
~CANAL
* CULVERT
ASR
~FORCEMAIN
SEEPAGE BARRIER

PLUG
=3|MPROVED BERM

M-O CANAL

o

M CANAL

+ RANCH COLONY
s CAN

INDIANTOWN ROAD

LAINHART DAMi

MASTEN DAM

TYNVD #L-D

FLOWWAYS -

i Y —
e o

snasne

£ omid

14



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Alternative 10 — 2070FWO Water Level

Difference Map (Dry Day)

Legend
ALT10 - 2070FWO Dry Day

Water Level Difference (Feet NGVD)
M -6.65--500

m.-4.99 --3.00

m.-299 --200

m-1.99 --1.80

m-1.79 --1.60

[-1.59 --140

31-1.39 --120

1-1.19 --1.00

[1-0.99 --0.80

-0.79 - -0 60

m-0.59 --040

m-0.39 --020

1-0.19-0.20

[m0.21-040

Em0.41-060

mm061-080

mN031-1.00

m101-120

m121-140

m141-160

mm161-180

mm181-200

E2.01-3.00

E3.01-500

5.01

G-160 Flows

C-51 Phase Il LS-6A

Reservoir

Alternative 2
Alternative 5
Alternative 13
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51 Phase Il Reservoir and

in Alternative 10
Q

of C

Daily Stage Hydrograph for Period of Record 1965 — 2005
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

LS-6A (Eastern Loxahatchee Slough)

Elevation: 15.34 ft, NGVD29

--- 2070B
——- ALT2
T ——- ALTS
18.0 + —-- ALT10
T —-- ALT13
—— Elevation

18.5F

17.5+
17.0+

16.5 1

e —————

16.0 5

—

1551 s

Computed Head (ft, NGVD29)

15.0+

145+ 3
Mol . . . ... . Thereisanincrease in groundwater stage at
’ ? 2“ 30 *  this location in Alternative 10, which is
caused by the additional water in the C-18

Canal from the forcemain

Percent Time Equ
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

G-160

Average Monthly Structure Flow

195 ‘

During the dry season,
alternative 10 has more flow
through G-160 due to the
forcemain which supplies water
from C-51 Phase Il Reservoir to

2070fwo
alt2

alts
altlo

Hell altl3

C-18 Canal
o] ]
: | |
=S
78
0
Jun
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SOUTH

Alternative 13 Project Features

Alternative 2

Alternative 5
Alternative 10

sfwmd.gov

FLORIDA WATER MANAGEMENT DISTRICT

ALTERNATIVE 13

LEGEND
:E'E}SIVEROLSTRUCTURE
Kitching Creek (Hydration): Spreader canal; # PUMP STATION
. . . =FILL EXISTING CANAL
weir/plug (Jenkins Ditch) NAL @
ASR
Moonshine Creek (MC) & Gulfstream East (GE) CRORCEMAN, R
(Restoration): Connect HSLCD ditch to MC;
clear MC vegetation; weir in Hobe Grove
Ditch; regrade adjacent area to historic
topography

Cypress Creek Canal (CCC) (Reduce Over-
drainage): Replace CCC weir; raise berm at
Ranch Colony; automate twin 84" culverts;
pump and spreader swale; regrade CC
southern forks s *

Gulfstream West (Restoration & Reduce Over-
drainage): Partial backfill & relocate southern
end of HSLCD canal; small pump; construct
flow through marsh to attenuate flow

Palmar East (Restoration & Connectivity): Plug
ditches; remove pipes; improve northern berm;
construct western berm; improve eastern
berm; pumps at Thomas Farm to redirect
drainage to GW flow through marsh via north
Nine Gems canal

Natural Storage C-18W (Basin Restoration): s
Restore natural topography; seepage barriers; / T o

culverts for Beeline Hwy; backfill interior canals .
south of C-18W Canal; pump station at Mecca;
flow-paths through Mecca & Avenir; M-O

Canal connector & pump \ ] = M CAVI‘\JAL

PAL MAR INDIANTOWN ROAD

PLUG
==IMPROVED BERM "emex w - % ® w

+ RANCH COLOIs+
¢ CANAL

©

MASTEN DAM *

LAINHART DAM,

INVO ¥L-D

.7 |30 Apr 2018

%

\ ATLANTIC
OCEAN

C-18 CANAL
(WEST)

0

e,
Yes
%,

» =
L-8 Basin Shallow Storage (6,500 ac/ft & 4 ASR } Q
wells); ilnclu:esv;umpc; & channels 107 FLOWWAYS
. ! s e ¢

G-160 Structure (Reduce Over-drainage): )
improve Hydroperiod in Loxahatchee Slough

(e
oxsihone

G-141 Structure (Connectivity): GWP water to : .mwwq,\
Loxahatchee Slough [ Aow way 2
Flow Way 1
10. GWP Triangle (Connectivity) : o | memes:
* Impraye storage

= Reduce Drainage
* Improve Connectivity

19



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Alternative 13 — 2070 FWO Water Level

Difference Map (Dry Day)

Legend
ALT13 - 2070FWO Dry Day

Water Level Difference (Feet NGVD)
M-6.65--500

m.-4.99 --3.00

m.-299--200

m-1.99 --180

-1.79 - -1.60

[3-1.59 --140

3-1.39 --120

31-1.19 --1.00

[1-0.99 --0.80

3-0.79 --0.60

m-0.59 --040

m-0.39--020

[3-0.19 - 0.20
[0.21-040

E0.41-060

mm061-080

EN0.81-100

m101-120

m121-140

m141-160

mm161-180

m1.81-2.00

m2.01-3.00

E3.01-500

[J5.01-10.00

Cypress Creek
Spreader North

Shiloh

LS-3.2

Alternative 2
Alternative 5
Alternative 10
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

LS-3.2 (Western Loxahatchee Slough)

Elevation: 18.96 ft, NGVD29

=== 2070B

21.5; ——- ALTZ
-
20555 —— Elevation
@ 200}
o I
5 19.57
= T
£ 190]
§ 18.5%
E 18.02 IS -
§ s In Alternative 13, the flow path
17.0{ through Avenir extend under Beeline
st highway, causing an increase in groundwater
0 10 20 stage in the western portions of Loxahatchee 100
Slough.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Shiloh

Daily Stage Duration Curves for Period of Record 1965 - 2005

e A A A T 190
wof s
17.0 | =4 17.0
16.0 | 516.0
15.0? — 15.0
= 14.02 ) T g
L&: [ : : h-.---ﬁ"'j" : T . é
a 130 | - T | 1130 o
2 - In Alternative 13, Shiloh farms 7
Z, 120 | 1120 7

- Is regraded and there is the Cypress
no | Creek spreader swale near Mack Dairy
- Road which cause an increase in

10.0 | _ _ 1100
- groundwater stage at this location.
2.0 § § 1 1 1 1 1 i i 790
0 20 40 60 80 100

Percent Time Eaualed or Exceeded
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Cypress Creek Spreader North

Daily Stage Duration Curves for Period of Record 1965 - 2005

20,0 [T e e 20.0

] 17,0

- 16.0

— ~ Alternative 13 has the spreader
~ ... swale next to Mack Dairy Road,
~ which results in higher groundwater

NGVD (feet)
T

140 - —— Av; Eley 17.5 %

e ~ stages in the wetlands south of
e = ~ Cypress Creek Canal

12.0 | | | | | i i i 12.0

11.0 - 11.0

T Y Y T T T P T N ST T PR T )
0 20 40 60 80 100

Percent Time Equaled or Exceeded

Run date: Thursday, April 5, 2018 10:38:47 AM EDT
For Planning Purposes Only (#563)
Modflow npb SubRegional GW Madel
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lainhart Flows

150

VN

Average Daily Flow Frequency Curves (41 Years)

\
\
)

400
350 -
300 -

M
a
o

200 -
150 1
100 1
50 1

Flows(cfs)

0 10 20 30 40 50 60 70 80 90 100
Frequency of Occurrence

— 2070FWO — ALTZ2 — ALTS ALT10 — ALT13

: I

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

% Exceedance
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lainhart Wet Season Target Comparison

Percent 76% 78% 98% 98% 100% 98%
Met

‘81 o 1977 1977 2000 2000 2000

E = 1979 — 1980 1980

:é "é 1987 —-1989 1987 - 1989

w v 2000 2000

E 3 2002 - 2004 2002 - 2004

Wet Season Target Criteria: Daily Flow > 110 cfs for at least 120 days from June 1 — November 30.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lainhart Dry Season Target Comparison

Percent
¢ 65% 65% 87% | 91% | 95% 80%
Met
| J
Y
4% difference
Dry Season Target:

30 Day Rolling Average greater than 68 cfs from December 1 — May 31
Percentages reflect the average over the 41-year period of record



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Questions?
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