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LOXAHATCHEE RIVER WATERSHED RESTORATION PROJECT (LRWRP)
MAJOR FEATURES OF THE ALTERNATIVES

70% Recovery

2 None 4,300 ac-ft 7,200 ac-ft reservoir c- 128\\;vvelfo?';ge Full range

5 None None 9,500 ac-ft reservoir C-fS\\llvVelsltso?;ge FW2 FW1  Full range

10 44,000 ac-ft None 7,200 ac-ft reservoir None FW1/FW2 Limited
Increased wetland

13 None 6,500 ac-ft Sjéivj::ir;ii‘:al L‘_‘g"‘:(')":aagte FW2  FW1 Full range

storage
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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

sfwmd.gov 4



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

sfwmd.gov 10



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
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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



AVERAGE ANNUAL HABITAT UNIT LIFT

Average Annual Lift
Total River
Alternative WL/ River Tidal River and Estuary
Connectivity | Floodplain |and Estuary HUs
HUs HUs HUs (floodplain +
tidal)
ALT2 8,054 54 287 341
ALTS 8,095 66 348 414
ALT10 3,320 68 363 431
ALT13 11,133 40 210 250

B %

R

US Army Corps
of Engineers = U.5.ARNY

As of: 19 Mar 18 POC: B. Foster



SOUTH FLORIDA WATER

' Objectlve 1 Restore Wet and Dry Season FIows to NW Fork

“ Flows ECB FWO ALt2 Alt5 ALt10 | ALt13
Bl \Wet Season| 76% 78% 98% 98% 100% 98%
“IDrySeason | 63% 65% 87% 91% 95% 80%

.| Variable Dry Season Flow between 50  Wet Season (August — November) Flows of

% and 110 cfs, with a mean monthly flow  greater than 110 cfs for a minimum of 120 days
G of 69 cfs over Lainhart Dam and an

& © additional 30 cfs from the downstream
= tributaries when needed




ALTERNATIVES COST ESTIMATES - CLASS 4

Alternative 2

Alternative 5

Alternative 10

Alternative 13

Real Estate $112 M $75M $64 M $185 M

Construction Estimate $320 M $294 M $449 M $191 M
Planning, E”gi”egg;?gi‘ $14 M $13 M $19 M $9 M
Construction Management $15 M $14 M $20 M $9M
Combined Contingency 40% 40% 45% 32%

Total Cost $461 M $396 M $552 M $394 M

As of: 03-May-2018, POC: B. Foster
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OPERATIONAL AND MAINTENANCE COSTS

e Alternative 2 — $4.248M

« Alternative 5 — $3.689M

« Alternative 10 — $3.483M

e Alternative 13 — $4.074M
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Water Quality
Water Supply
Flood Protection

Risk
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What is a cost-effective plan?

An alternative Is defined as non-cost effective If:
1. The same output level could be produced by another plan at less cost;
2. A larger output level could be produced at the same cost; or
3. A larger output level could be produced at less cost.

Simply speaking: DON'T SPEND MORE FOR LESS!
***Defining the output Is the hard part***

2
- ¥  —
e

US Army Corps
of Engineers ® U.S.ARNY

As of: 07-Mar-2018, POC: B. Foster - 4



Cost Effectiveness Resulis

WL/CONNECTIVITY
) Average Annual Cost | Average Annual NER| Cost Effective
Alternative ) )
CRF (i=2.75%, n=50) Benefits (Yes/No)
No Action Plan| $ - O|N/A
Alt5 S 20,547,000 8,095 |Yes
Alt13 S 20,832,000 11,133 |Yes
Alt2 S 24,527,000 8,054 |No
Alt10 S 27,373,000 3,320 [No
RIVER/ESTUARY
) Average Annual Cost |Average Annual NER| Cost Effective
Alternative ) .
CRF (i=2.75%, n=50) Benefits (Yes/No)
No ActionPlan | S - O|N/A
Alt5 $ 20,547,000 414 |Yes
Alt13 S 20,832,000 250 |No
Alt2 S 24,527,000 341 |No
Alt10 S 27,373,000 |

COST EFFECTIVE
ALTERNATIVES ONLY
ARE CARRIED
FORWARD FOR
CONSIDERATION IN
THE INCREMENTAL
COST ANALYSIS.

*Alternatives shown in
order from decreasing to
increasing average annual
cost.

US Army Corps
of Engineers ®

As of: 07-Mar-2018, POC: B. Foster



Incremental Cost Analysis
WL/CONNECTIVITY

For WL/connectivity benefits,

A Annual : : .
_ Average Annual Plan verage Annta Average Annual Incremental Alternative 13 is the alternative that
Alternative Plan Outputs . . i ..
Cost (Habitat Units) Cost per Habitat Unit costs the least per unit of output. This is
No Action Plan - T IS - also the largest cost effective plan in
AltS 20,547,000 8005 | S 2 538 terms of average annual habitat units.
Alt13 20,832,000 11,133 | $ 1,871
For river/estuary benefits, Alternative 5 is
RIVER/ESTUARY the alternative that costs the least per unit
of output. What do we get when we go to
Alternati Average Annual Plan A\|;|earig(§ ?nntusal Average Annual Incremental A|t10, a Iarger plan In term_s (,))f average
Ve Cost . “ pu' Cost per Habitat Unit annual habitat units”
(Habitat Units)
No ActionPlan | $ - - S - Alt5 to Alt10
Alt5 5 20,547,000 414 | S 50,000 | |Increase in Average Annual Cost| $ 6,826,000
Alt10 $ 27,373,000 431 | $ 64,000 :
Incremental Increase in Average 173

As of: 07-Mar-2018, POC: B. Foster

Annual Benefit (HUS)

Average Annual Incremental Cost
per Habitat Unit

g =) e

4-"'-\..-4‘

[US.ARNY|

395,000

US Army Corps
of Engineers ®



PRINCIPLES AND GUIDELINES CRITERIA

» Effectiveness: Extent to which an alternative plan alleviates the
specified problems and achieves the specified opportunities

« Efficiency: Extent to which an alternative plan is the most cost-
effective means of alleviating problems and realizing
opportunities. CE/ICA is one method to identify plans that
maximize environmental benefits compared to costs

« Completeness: Extent to which a given alternative plan provides
and accounts for all necessary investments or other actions to
ensure the realization of the planned effects

« Acceptability: Workability and viability of the alternative plan with
respect to acceptance by State and local entities and the public
and compatibility with existing laws, regulations, and public
policies

US Army Corps
of Engineers &

As of: 08-May-2018, POC: B. Foster 3



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

sfwmd.gov 10



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Alternative 5 Project Features

ALTERNATIVE 5 R

3 LEGEND
Kitching Creek (Hydratfion): Spreader canal; S rion STRETRE
weir/plug (Jenkins Ditch) :E:ili_‘;z;?mgt?ANAL

<COLvERT

Moonshine Creek (MC) & Gulfstream East e T
(GE) (Restoration): Connect HSLCD ditch to P PEAAER
MC; clear MC vegetation; weir in Hobe SHMPROVEDBERY
Grove Ditch; regrade adjacent area to O ANCRNAL

historic topography

ATLANTIC

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

swale; regrade CC southern forks;

Gulistream West (Restoration & Reduce Over-

drainage): Partial backfill & relocate southern ¥

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

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

sfwmd.gov 10
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Post PDT Update


Great for the River if it Works
Not Included from the NPBC Plan

Water Supply

Flood Protection

Reduction of Freshwater Flow to the
Lake Worth Lagoon
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Great for the River if it Works
Not Included from the NPBC Plan
.
.
Water Supply
.
Flood Protection
.
Reduction of Freshwater Flow to the Lake Worth Lagoon
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