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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

PlhiaseNN=iannne
Presenitation @Vverniew

= Land Acquisition Overview
= Purpose and Scope

= Map Overlays

= Environmental Needs

= Reservoir Sizing and Operations
Screening (RESOPS)

= Preliminary Findings
= Environmental Assessments

= Future Meeting Topics/Next
Steps
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Maps / Overlays

USSC Land Holdings/Crop Types/Mining Acreage

Transportation Corridors and Sugar Facilities

City and County Boundaries/Community Land Requests

Conceptual Project Configurations

Environmental Assessment Results

Restoration Construction Techniques

�

http://141.232.84.171/netpub/server.np?original=86612&site=dpiphotodb&catalog=catalog&download

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

. »

Revm

e i

m"amF qrws




EVerglaedesiEanerACeusSiiien 3 | 3

Overview,

= U.S. Sugar agreed to sell land
holdings under Purchase and Sale
Agreement

= Separate assighable Lease
provides U.S. Sugar with option to
continue agriculture operations

= U.S. Sugar to retain business
assets, including railroad, sugar
and citrus operations

= Both agreements were subject to
review and approval by U.S. Sugar
Board of Directors and District
Governing Board

r_-... . . ] .-....-,__ ‘__;- -"'-.' X g;}-__.'.'.. - . I_-:.-.'
sfwmd.govw
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EvergladestiEandPACEUIsitien A\b

Purchase Agreenient

= Minimum of 180,000 acres of
land with improvements,
Including water conveyance
Infrastructure

= $1.34 billion purchase price
(Certificates of Participation)

= Closing subject to financing
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EVergiadestEanorACEUISIien
LeasevAgrecenit

= U.S. Sugar will continue
historical agricultural
operations

= Seven year lease
= Expires June 30, 2016

= Rent of $50 per acre for
first six years

= No cost for year seven
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LeasevAgrecenit

= U.S. Sugar required to:
* Pay all property taxes and assessments
« Control exotic and invasive plants

* Implement Best Management Practices

= Lease will generate a minimum of $54 million; avoid
more than $40 million in land management costs

= District may continue to lease land after seven years if
not yet needed for restoration

= U.S. Sugar provided right to match other lease offers
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EVergiadestEanarACeuIsiven
LeasevAgrecenit

= |_ease allows for release of first 10,000 acres to
the District with appropriate notice

 |n 2,000-acre parcels of contiguous land

= Additional 30,000 acres may be released in year
Six, on or after December 30, 2015

 |n 10,000-acre or more parcels of contiguous lands

= _ease allows for release of up to 3,000 acres In
connection with transfers to municipalities or
other governmental entities




INEXITSIEPS

Contract, Budgel & Elinancing T|5

Jan 5 -16: May 1: End
Special Session of Legislative
Session
Jan 15:
Inspection Period
Termination Jun 1:
Preliminary Tax
Roll Values

Feb 6: Validation

Hearing Jul 1: Certified

Tax Roll Values

Sep 25: Outside

Feb 23: End 60- Closing Date

Day Go-Shop*

Jul 10: Estimated
Timeframe for
Validation Completion

Jan Feb Mar Apr May Jun Jul Aug Sep Oct
2009

*U.S. Sugar may accept a superior proposal up until validation occurs.

sfwmd.gov



Presenter�
Presentation Notes�
Property sale and purchase shall occur 90 days after validation of Certificates of Participation

Agreement may be terminated if:

Validation not issued on or before July 10, 2009

Closing has not occurred by September 25, 2009

Special clauses:

District inspection period continues through January 15, 2009; District may terminate without penalty if inspection matters are unacceptable

District has right of first refusal to purchase sugar mill/refinery and railroad for one year after Closing

Under “Go Shop” provision, U.S. Sugar may entertain other offers for the land up until bond validation
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EVergiadestEanorACEUISIiien

Publichinpuandinvelvemenit

Since June 24, 2008

Meetings
264 Community/Government Meetings
10 Governing Board meetings

~40 hours of presentations
~125 public comments

Website — sfwmd.gov/riverofgrass
15,411 visits

Letters and E-mails
~115

Resolutions
43 (33 in support; 10 economic concerns)

Stakeholder Comments
Elected officials, Tribes, communities,
government agencies & associations,
T environmental, agriculture interests,
residents, businesses
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Economic ACHVities :EE
@fficeroiiounsmyiaderand Eceonomic D

= Office of Tourism, Trade and

Economic Development lead
agency for economic stimulus

= December 19 meeting between
Glades community leaders and
OTTED

= Recommended Initiatives for
Economic Stimulus

« Acquire land for infrastructure
* “Economic Gardening”
 Strategic location of an inland port

= Feb 2-4 community meetings

sfwmd.gov
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 “Economic Gardening”

Stimulus package: Low-interest loans to grow regional Quality Targeted Small Business Industry�


SOUTH FLORIDA WATER MANAGEMENT DISTRICT

‘Questions?
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hase | Planning Process —
urpose and Scope

>
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River of Grass Phaser| Planniro'és o

= Implement Governing
Board direction

= Conduct workshops

= Hold individual meetings
with stakeholders If
requested

sfwmd.goviriverofgrass
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

SlEilpllale] Proceass
RiVer e Grass Phaser Planming

= Evaluate alternative storage and treatment
configurations in association with the River of
Grass land acquisition

= Consider storage and treatment needs in the
Northern Everglades and Everglades Agricultural
Area

= |dentify viable configurations

= Determine impacts and benefits of identified
viable configurations, i.e. environmental, costs,
economics

sfwmd.goviriverofgrass
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Sleilpllale) Procass .. ._
RiVereirGrass Phaser Planming _

= Develop preliminary implementation costs of:

* Environmental remediation
* Planning and engineering

e Construction, construction management and
engineering during construction

sfwmd.goviriverofgrass
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Planfing PreCESS | o
RIVeEr el GrassrPhaser RPlanning t.)

= Basic planning process steps to be followed

* Provide background information on previous work

|dentify and discuss problems, opportunities/objectives
and constraints

Identify and discuss alternative configurations

Evaluate alternative configurations

Present findings to WRAC and Governing Board

sfwmd.goviriverofgrass
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RIVEIr o Glass PRiaseEN Planniing
Timeline ana Deliveranles

= WRAC Issues Workshops January through
July, bi-monthly or monthly as needed

= Updates to WRAC

= Updates monthly to Governing Board

* Initial draft alternatives scheduled for June
completion

* Final draft alternatives presented to August
Governing Board to support decision making

« More detailed future planning phases will continue
after August Governing Board

sfwmd.goviriverofgrass



Presenter�
Presentation Notes�
WRAC Issues future workshops have been tentatively scheduled

When locations have been confirmed we will get the dates to you�
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Relationship of RiVer of Grass, an

= Currently not a part of CERP
= Expected to complement CERP

= Results for Phase | planning process will be
used to determine with Federal partners how
River of Grass fits with CERP

sfwmd.goviriverofgrass
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Overlays

lenneth G. Ammon, P.E.
eputy Executive Director, Everglades Restoration, SFWMD
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USSE LLandl Heladings
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USSC Citrus

Lake
Okeechobee
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USSC Mining Acreage

Lake
Okeechobee
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PossiplentermoedalrCecations
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Qonceitizl Project Corlflcjtireiions «
EXIStInG Eeailies
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Project Configurations slides you are to give reminders as to what the environmental needs and benefits are�
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Qoricaoillzl) Project CorlflcLreiions . 3
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Coricagilizl] Project ConflcLiration
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

vironmental Needs

enneth G. Ammon, P.E.
eputy Executive Director, Everglades Restoration, SFWMD
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EnvirenmenialtNeeds

= Lake Okeechobhee-

* Managing the lake
within the desirable
ecological range

Improving the quality of

water flowing into and — | ‘
within the lake e i

Eliminate
‘Backpumping’ to Lake
Okeechobee

Recognizing the
limitations of the
Herbert Hoover Dike

sfwmd.govw
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EnvirenmenialrtNeeads

= St. Lucie and
Caloosahatchee
Estuaries

* Reduce high volume,
long duration regulatory
discharges

« Maintaining desirable
salinity ranges within the
estuaries

* Improving the quality of
water flowing into the
estuaries
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EnvirenmenialtNeeads

= Everglades and
Florida Bay

* Restoring pre-drainage
flow volumes through
the Water Conservation
Areas and Everglades ...
National Park to Florida =~
Bay

e Improving dry period
water flows and depths

* Improving water quality
flowing into the
Everglades

* Improving timing and
distribution
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-

uestions, Comments, Suggestions?
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SOPS)

mmy B. Strowd, P.E.

ssistant Deputy Executive Director, Everglades Restoration,
FWMD
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5. Alierad Poncding Degir Paiiarmns
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ChanaeineltherElow

= VVariables we need to consider changing

« Storage and Treatment within the Everglades
Agricultural Area (EAA)

* Northern Everglades storage

» Lake Okeechobee operations

* Everglades demands
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Hyarelogic
Northen

Everglades
Storag e/Treatme

Lake Okeechobee
Regulation
Schedule

As flows to the south are
® increased, regulatory releases to
&= estuaries are significantly reduced

L However, high Everglades
demands can pull the Lake too low
& during dry periods

k 5l 3
..-'!"ﬂ:_ B = -
B Can TR \
£ N -*'a:\:ri

Storage in the Northern Everglades AR

; 8 J
2}]2,:_1:.({_5 SEW lu'!.D,_'Aa rial Phaio-;\]vr-a Bh ‘

mitigates this potential impact
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ot

:-___ .--1_;' _ﬁ'x-_

7 ;- Laﬁakéechobee

.iltr '.-a' —'.'-

Consar/ztion As flows to the south are
= increased, high velocities and
% deeper water depths could
negatively impact WCA-3
ecosystems

Ara:as

CERP DECOMP, Tamiami Trail
& Seepage Management
Improvements can mitigate
this potential impact
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Hydrologic Analysis Teol Selectien '

= Due Diligence assessment required a relatively simple
tool for screening a large number of facilities and
operations in a short period of time

= SFWMM (2x2) Used in CERP, can take years to
evaluate

= Regional Simulation Model (RSM) Used in Northern
Everglades, requires months to evaluate

= RESOPS was used as a screening tool in the Northern
Everglades Plan

o Simple, flexible and fast water budget analysis tool in an EXCEL
spreadsheet format
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SFWWM takes about a day for a run to execute one alternative

RESOPS takes about one-tenth of a second to execute one alternative.�
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ConcepttaNPie|ecirConieliation

Prelimiman/myeirelogic AnalN/sis

Northern

Everglades C-44 Storage
Storage & & Treatment

Trt.
= Basic ‘Water Budget'’
analysis

* 41 year period of record
(1965-2005)

= Considers a range of
=AA Storage natural system flows for
the Everglades

= Flows of the necessary
few EAA magnitude require that
the major water budget
elements are considered
as a system

C-43 Storage
& Treatment

N

il
-
l '
X

'
 :

Water Conservation Area 3A
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What st RESORS?

* Provides rapid screening-level Northern Everglades
testing of the integrated Storage
effects of alternative reservoir j
sizes and proposed operating

rules for... C-a4

« Lake Okeechobee

* Northern Everglades Storage
* EAA Storage /J
- C-43 Storage s

EAA Storage

EAA Treatment

 C-44 Storage

* Flows to the Everglades Water
Conservation Areas Everglades needs

oy
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Whiat Ist RESOPRPS? (continued)

* The strength of the RESOPS Model is its ability
to quickly test the performance of alternative
configurations and scenarios to screen ideas for
the purposes of the Due Diligence assessment.

e |t also includes an optimization routine that can
automatically run a multitude of computer
generated alternative scenarios

 For this Due Diligence effort approximately
250,000 individual scenarios were tested in 60
days.
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RESOPS: Input \Varanles

* Input requirements include:

* Reservoir and treatment area capacities &
operations, and Lake Okeechobee operations;

e Monthly time-series (1965-2005) of rainfall,
evaporation, tributary basin runoff, service
area demands, estuary water needs, and

» Everglades water needs (flow time-series)

e Source of inputs is primarily the SFWMM
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41-yr simulations take less than 1-second to run.

So far, thousands of reservoir sizes and operational configurations have been tested using RESOPS.

Preliminary findings follow after a few sample outputs from RESOPS are provided.�
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Reservoir Sizing and Operations Screening*‘(ﬁE_ﬁOPS)j/Iodel
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This simple simulation model allows users to quickly test the system-wide effects of alternative reservoir sizes & operations.
The intent is to use this tool to screen ideas so as to provide guidance for more-detailed modeling analysis.
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Main GUI for RESOPS

Black-text Buttons link to user-interfaces which allow changes to reservoir and treatment area sizes and operations, including capability to change operations for Lake O

Four reservoir systems: North Reservoir (NRES), West Reservoir (WRES), East Reservoir (ERES), and South Reservoir (SRES), & associated Treatment Area (TA)

Blue-text Buttons link to outputs and performance measure graphics.

Scenario manager enables testing & comparing up to four scenarios.�


SOUTH FLORIDA WATER MANAGEMENT DISTRICT

NpUtVaranles = Sitorag e Eacility Capacilies

South Reservoir Sizing & Release Parameters

Capacity (1000 ac-ft)
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NpPUEYaiaplieS=IEakENOKECCNOINECHOPELALIBIS

Lake Okeechobee Regulation Schedule

Lake Release Rate (cfs)
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RESOPS:- Input \Varanles (cohtine

« Simulates flows to the Everglades by attempting
to meet a flow target time-series at the northern
boundary of WCA-3A

« Users can experiment with alternative time-series, or
use a multiplier to simulate what-if scenarios

» Specific benefits or impacts to the Everglades
hydropatterns from additional flows cannot be
estimated from RESOPS

* Requires more detailed models such as the SFWMM
or RSM to evaluate



Presenter�
Presentation Notes�
The impacts to the Everglades hydropatterns from additional flows cannot be estimated from RESOPS.  Users need to understand that more flow not achieve the desired ecological response and may cause adverse impacts to the Glades.

�
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NpUEYaranles — EVerdiaces VWatEIINEEUS

Everglades Demand for South Reservoir Operation
(Demand identified at Treatment Area outflow & to be delivered at northern WCA boundary from approx. S140 to S7)
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RESOPSF Outplits |

e Qutputs include:
« Water budgets,

Stage hydrographs,

Stage and flow duration curves
« Lake Okeechobee

« Storage;

Typical planning-level hydrologic performance measures
« Lake stage envelope scores,
 estuary flow distributions,
« water deliveries to the Everglades,

« water shortage indicators; and

Performance curves that enable systematic evaluation of
multiple storage facility capacity configurations.



Presenter�
Presentation Notes�
41-yr simulations take less than 1-second to run.

So far, thousands of reservoir sizes and operational configurations have been tested using RESOPS.

Preliminary findings follow after a few sample outputs from RESOPS are provided.�
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Lake O Stage (ft, NGVD)

Lake O Stage (ft, NGVD)

ESOPS samplieeutpuist = Lake hydregrap

Lake Okeechobee Stage Hydrographs
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Presenter�
Presentation Notes�
Traditional stage hydrograph.  Note 41-yr simulation (monthly).  And note stage envelope is desired ecological range for Lake O.�
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Higher score is bettter

Lake Okeechobee Stage Envelope

‘ O Lower Stage Envelope Std Score

O Upper Stage Envelope Std Score ‘

100

90 -

80 oo

70 -

60 f-----------

I

40 -

Standard Score

30 A

27.0
20+

104

37.2

89.0

88.4

37.7

85.4

0]
TestO

sfwmd.gov

Testl

Test2

Test3




SOUTH FLORIDA WATER MANAGEMENT DISTRICT
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liminary Findings
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Preliminas/EReines

" Increasing the storage size in the EAA
generally improves system performance for
most of the key performance measures

= There is generally a range of diminishing
returns where additional increases in EAA
storage capacity does not result in large
performance improvements

» Exceptions include low Lake stages and dry
year flows to the Everglades




Prelimnai/AERemes : =

Water @uiaiiicy

= Additional treatment area beyond currently planned STA
capacities is required when providing increased flows to
the Everglades

« Based on a range of 100 to 200 ppb inflow concentrations and
assuming a flow volume of approximately 1 million acre-feet per
year, additional treatment area between 12,000 and 45,000 acres
may be required.

= Evapotranspiration losses in a wetted treatment area can
significantly impact the ability to achieve system
objectives

* New treatment area design and operational concepts may be
needed to optimize water usage for facilities at this scale.
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PrelimmnaRAERees
Lake OKkeechehee

= Increasing regional water flow to the south from
Lake Okeechobee tends to increase the
frequency and duration of low Lake stages

= Northern Everglades storage Iis effective In
Improving Lake Okeechobee lower stage
envelope performance

» Allows water to be released to Lake Okeechobee to
offset low stages in dry periods

= Lake Okeechobee Regulation Schedule
modifications need to take into consideration
storage added to the system




Rrellinieigy/A=igeiiges | .

ESstuanes

= Significant reduction in Lake-triggered high discharge
events are observed with additional storage/treatment

= Estuary performance is highly sensitive to Everglades
needs
» Larger Everglades needs = better estuary performance

» Larger Everglades needs lead to more storage facility releases
from the EAA to the Everglades

« Storage in the EAA has larger available capacity to receive Lake
releases

* Fewer Lake Okeechobee regulatory releases to estuaries are
needed

= Both North and South storage can be used to effectively
meet estuary objectives




Rrellinieigy/A=igeiiges | .

EVergladies

= Specific environmental water needs are generally uncertain
and can heavily influence storage capacity

= Flows to the Everglades can be substantially increased with
the addition of EAA storage and treatment.

= Timing of flows to the Everglades improves with additional
storage

= Year-to-Year (Inter-annual) variability of flows to the
Everglades is likely to increase with additional storage

= Meeting dry period needs of the Everglades increases the
need for storage
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= Based on the analysis to-date, the proposed acquisition
can facilitate additional storage and treatment capacities
to provide significant benefits to Lake Okeechobee, the
Caloosahatchee and St. Lucie estuaries and the
Everglades

= Careful future consideration must be given to potential
Issues of treatment area management and water depths
In the Water Conservation Areas

= The optimal size, capacity, configuration and costs of
facilities and the associated operations will be
developed through subsequent planning phases
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vironmental Assessments

obert Kukleski, Lead Environmental
Engineering Specialist, Land Acquisition, SFWMD
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Due Diligence ‘ 3

Environmental Assessments

= Ten firms led by Professional Service
Industries, Inc.

= Hired to conduct both Phase | and Phase Il
environmental audit for all 292 square miles
of property under consideration for
acquisition

= Conducted with and according to ecological
risk assessment protocols approved by U.S.
Fish & Wildlife and Department of
Environmental Protection



Presenter�
Presentation Notes�
Although we already stated it in the last 2 presentations, I would re-iterate the real-time involvement of USFWS and FDEP in the decision making process.  

Due to the size and complexity of the acquisition, SFWMD conducted expanded ecological testing (desorption, biotoxicity, bioaccumulation) as part of this investigation that is not normally conducted during the acquisition phase of a project.  This additional testing allowed us to reduce uncertainties and to make more realistic (i.e., less conservative) assumptions in calculating ecological benchmarks.  �
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DuUe DIlIgENCE
Environmentall ASSess ments

= Remediation to commercial
standards responsibility of
seller

* Remediation to ecological
standards responsibility of
purchaser

= Ecological standards
generally more stringent than
commercial clean-up
standards



Presenter�
Presentation Notes�
The FDEP has promulgated human health standards for a residential use scenario and a commercial use scenario

The commercial standards were deemed appropriate due to the existing land use, and likely future land use within areas that are not part of a project.  We understand that the purchase price reflects fair market value for agricultural property, and not residential use.

The Governing Board should be aware that FDEP may require the District to place non-residential deed restrictions on those parcels that are not used within a project and are to be re-sold for commercial use.

Since the ecological standards are generally more stringent than the commercial standards, lands that are remediated by SFWMD for water resources project use would also be suitable for commercial use, if the project footprint were to change.  �


DuePiigence |

Envirenmentall Assessiments

= Report compiled using:

e Data from sediment, soll
and water samples

« Extensive aerial and ground
reconnaissance

* Review of historical and
company records

e Assistance from state and
federal experts



Presenter�
Presentation Notes�
The investigation was conducted in accordance with the ERA protocol, whereby a Phase I ESA is conducted to identify potential point sources, agricultural chemical handling and application practices, and historical property use.  

The Phase II investigation plan is designed to target the specific chemicals and point source areas that were identified in the Phase I ESA.

US Sugar was very cooperative during the investigation in providing company records and information that was required by the Phase I team.  

We also enlisted the assistance of FDEP, the USDA, the local historical society, and the University of Florida Agricultural Extension in gathering information on the property.�


SOUTH FLORIDA WATER MANAGEMENT DISTRICT
Duenpnigence |

Envirenmentall Assessiments

= [nvestigation included:

« Assessment of 193 remote point
sources (e.g. fuel storage areas,
pump stations)

» Assessment of 187,000 acres of
land

 Collection of more than 500
water samples and 12,500 soil
samples



Presenter�
Presentation Notes�
The majority of the point sources that were investigated involved petroleum products (e.g., pump stations) or agricultural storage and mixing areas (e.g., equipment staging areas, airstrips).  

All of the point source areas appear to be relatively minor in nature, covering less than 5 acres.

The sugar cane fields and citrus grove areas were sampled separately from the point source areas. 

The intent of this regional investigation was to determine whether routine agrochemical applications have affected the land to the degree that residual chemical concentrations would pose an ecological or human health concern.

�
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DUENDIIGENCE
Environmental Assessments

= Key report details:

» Pollutant concentrations below commercial criteria on
95% of acreage; no remediation required by seller

* U.S. Sugar required to conduct corrective action on 5% of
acreage exceeding standards

o Estimated cost $16.5 million

= Approximately 52% of acreage determined to pose
no significant ecological risk

* Final remediation costs for achieving ecological
standards dependent on location of restoration
project



Presenter�
Presentation Notes�
The investigation indicated contaminant concentrations exceeding the commercial use criteria at numerous point sources.  The estimated cost attributed to US Sugar to remediate point sources is approximately $5 million

The investigation also indicated contaminants, primarily arsenic, across about 5% of the cultivated areas that exceed commercial standards.  

US Sugar will be required to remediate these areas to meet commercial standards.  The estimated cost to clean up the cultivated areas is roughly $11.4 million.  

So the total cost attributed to US Sugar is roughly $16.5 million, including point sources and regional impacts.

Risk-based ecological benchmarks were developed to evaluate potential ecological risks on lands that are to be converted to use as a water resources project.  

Agrochemical concentrations on about half of the property were below these benchmarks and are not expected to pose a significant ecological risk.  Much of the land in this category is located to the west of the lake where citrus is being cultivated.

The remaining lands that were deemed to be a potential ecological risk were subdivided into a moderate risk category and a high risk category.  Only about 27% of the property is in the high risk category.

All in all, the results were consistent with our previous experience on CERP acquisitions, in terms of the chemicals that were observed and the chemical distribution.

The potential corrective action costs attributed to the District could vary widely, depending upon the final footprint and design of any water resources project.  Some of these potential layouts will be diskussed today.  �
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EnviremmentaiPASSESSIENTDS
Conceptual Project Conflguratlo

= Project located within
U.S. Sugar lands only

* Eco-Risk Category 2
~15,340 acres

* Eco-Risk Category 3
~ 22,680 acres

« Additional sampling
may reduce hatched |
blocks

Bl Significantly Exceeds Ecological Thresholds
[ 1 Marginally Exceeds Ecological Thresholds
Facilities Footprint



Presenter�
Presentation Notes�
The blue line represents the conceptual project boundary, which is known as the US Sugar footprint because all of the project lands lie within the US Sugar property; no land swaps would be required.

Each of the blocks represent 400 acres.

Ecological risk category 2 represents areas where contaminant concentrations within one or more fields within that block marginally exceed the ecological thresholds.  Further study will be required within these blocks to determine the percentage of the 400 acre block that will require corrective action.  Therefore, the estimated acreage shown here is expected to be very conservative. 

Ecological risk category 3 represents areas where contaminant concentrations within the block significantly exceed the ecological thresholds.  It is less likely that additional testing would reduce the fields within a given block in this category that require remediation.   





�
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ERVIrGRIMERtAINASSESSIHIEHS
Conceptual Project Conflguratlo

= Project adjusted to
address land
constraints

*Eco-Risk Category 2
~6,790 acres

*Eco-Risk Category 3
~ 5,650 acres

*Additional sampling
may reduce hatched
blocks

] Slgnlflcantly Exceeds Ecologlcal Thresholds
[ 1 Marginally Exceeds Ecological Thresholds
Facilities Footprint



Presenter�
Presentation Notes�
This slide is very similar in nature to the previous slide, but the blue boundary line for a different potential project footprint is shown.

This project configuration is known as the Rocking Chair Footprint.

This footprint would require the acquisition of some additional lands between the US Sugar property and the EAA Reservoir.

Note that the affected acreages in both the ecological risk category 2 and 3 are significantly lower for this alternative.

The point to note here is that the area requiring corrective action and the associated corrective action costs will vary significantly depending upon what project footprint is ultimately chosen.  Therefore, it is impossible to accurately project corrective action costs at this time.

�
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EnvienmentalPAsSSESSImENTS . 3

Restoration Constriction Fechniguesis

Summary of Previous Soil Inversion Pilot Studies
and Remediation Projects:

= Inversion in Sandy Soils (Performed by the District):
* Reduction greater than 50% observed
« Contaminants located in upper 12-inches
* No impacts generally below 12-inches
« Maximum available plowing depth — 2 feet

= Inversion in Muck Soils (Performed by St. Johns):
* Reduction greater than 65% observed
« Contaminants located in upper 12-inches
* No impacts generally below 12-inches
* Maximum available plowing depth — 4 feet



Presenter�
Presentation Notes�
Other studies mentioned in the literature indicate that plowing is effective at reducing nutrient concentrations in surface soil. 

Plowing has been shown to reduce soil nutrient content near the surface and to redistribute nutrients within the top 15 cm of soil (Pezzarossa et al., 1995; Rehm et al., 1995). 

These studies suggest that where a clear difference between surface and subsurface soil concentrations exist, plowing can be quite successful in reducing surface soil concentrations.

If care is taken to select areas based on surface and subsurface soil concentrations, this methodology appears to be a viable one for use in the U.S. Sugar lands. 

Reductions to below benchmark levels can only be achieved where there is lower chemical concentrations in the subsurface soils versus the surface soils and where surface soils do not exceed benchmarks by large margins.

 The 6 – 18 in. BLS appears to be the most important interval since the majority of the mixing seems to be taking place within that layer.



�
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Environmental Assessments e ;S
Restoration Construction Technl ex
Summary of Bench Tests Performed.:

= Mix Test - indicated that mixing of surface soll
with subsurface soil show reduction of
contaminants

= Trench Tests - indicated differences in soll
composition between upper 12-inches (worked
by USSC for 60+ years) and lower depths (peat)

= Trench Test Discrete Sampling - indicated that
contaminants are generally located within the
upper 12-inches of soil with significantly reduced
concentrations below 12-inches
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EMVIreRIMmENtZISASSESSIMIENDS = =
Restoeration Construction Fechniguess

. —

Summary of Bench Tests Performed (cont.):

= Scraping Test - indicated significant reduction of
contaminants after plowing was conducted in an area
where 6-inches of soil was removed with a bulldozer

= These tests suggest that where a clear difference
between surface and subsurface soil concentrations exist,
plowing can be successful in reducing surface soill
concentrations

= Results suggest that if larger plows are used to go
deeper, more uncontaminated soil is available to reduce
ending top layer of soil by affecting mass balance




Environmental Assessments

Restoration Construction Techn

COST PER

CORRECTIVE ACTION CONSTRUCTION METHODS ~ SORTED BY COST ACRE

Soil Inversion $ 1,471
Soil Scraping and Soil Inversion $ 7,550
Capping Onsite Borrow ~ Contractor Direct Cost Pushing Material From Adjacent

Area ~ No Hauling No Liner $ 14,668
Remove and Stockpile Onsite ~ No Cap Material $ 19,339
Remove and Stockpile Offsite ~ Contractor Direct Cost ~ No Cap Material $ 37,719
Capping Offsite Borrow ~ Contractor Direct Cost Pushing Material From Adjacent

Area ~ No Liner $ 96,490
Remove and Disposal at Offsite Disposal Center ~ Contractor Direct Cost ~ T&D

Landfill i . - - $ 247,915

5med.§lnu


Presenter�
Presentation Notes�
A wide range of corrective action alternatives were evaluated in the Environmental Assessment.  

Associated costs are also presented and it is apparent that some of these alternatives are cost prohibitive.  These alternatives were screened out in the EA.

Soil inversion is by far the lowest cost alternative, but has some limitations on where it can be used.  Explain soil inversion concept and note limitations on available muck depth and contaminant concentrations.

Based on these limitations, a soil inversion pilot study was recommended in the EA.  This pilot study has already been completed and will be discussed in the following slides.

One alternative that is shown here which was not included in the EA is soil scraping followed by soil inversion.  We found during the pilot study that partial removal of the most impacted soils followed by soil inversion was effective for areas where surface soil concentrations are considered too high for soil inversion alone.

For areas where contaminant concentrations are extremely high, the likely corrective action scenario would be to cover the impacted soils with clean soil obtained elsewhere on-site, or to relocate the impacted soils outside the boundary of the reservoir.

The costs for soil relocation may be conservative depending upon the project design.  While the impacted soils inside the reservoir may not remain in place, they can still be used as fill material outside the berm or to backfill canals.  These soils could reduce the need to purchase off-site fill for project construction.  This potential off-set in construction costs was not considered in the presented unit rate.   �
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= Eight fields selected and sampled to determine the final
four fields to be inverted

= Four 40-acre fields were selected based on detected
concentrations

= The four fields were divided into 40 one-acre subplots.
One surface and one subsurface sample was collected
from each subplot. Analysis included pesticides, arsenic,
copper, and phosphorus

= Four 20-acres fields were inverted with a moldboard plow,
four 20-acre fields with a standard disk plow, and one 20-
acre field with a modified disk plow




Restoration Construction Technigues .

Soll Inversion Procedures

= Pre-inversion sampling
= Surface disking to breakup roots/loosen solls

= Soil inversion with standard disk plow and
moldboard plow (20-acres each)

= Rotary Harrow to breakup clumps of soil on
surface

= Compaction with roller pulled by a tractor

= Post-inversion sampling
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Restoration Constilictiion EChNICUES
Field Tests Pertormed

= Trench tests to determine site-specific geology

= Collection of physical & chemical parameters to establish
differences, if any, of the effect of soil composition on
contaminant transport, leachability, etc. after inversion

= Physical colored bead test to determine depth and
distribution of inverted soils

= Bench study of 100%, 50%-50% mixture, 66%-33% mixture
and 33%-66% mixture

= Unconsolidated muck layer (peat) was sampled and results
only showed detects of arsenic and copper, no or low
concentrations of organochlorine pesticides




Restoraion Constiiciion EChNIGUES -
EquUipmnient

Standar Dik

Plow

iy 3



Presenter�
Presentation Notes�
During the pilot study, we demonstrated 3 different pieces of equipment.

While some of the equipment performed better than others, we believe that we identified potential modifications to the equipment or techniques that could improve the performance of all three pieces of equipment at full scale.�


ResteailieoRrConsiiucoRNIEChHNIgUES E

Equipnient

Rotary Harrow Roller
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Restoraon Constiiciion EChNIGUES
Pllot Stuicy @nSerR/aens

= The moldboard and standard disk plows used
In the Pilot Study provided insignificant
reduction of post-inversion surface soll
concentrations

= The Modified disk plow showed an average of
33% reduction after plowing

= Reduction is limited due to the depth of soils
with elevated chemical concentrations and the
maximum plow depth of the pilot study
equipment



Presenter�
Presentation Notes�
Standard Baker Plow and Moldboard plow had little or no consistent effect on post-inversion surface soil concentrations.  

The modified disk plow performed best, but it is capable of plowing 24 or more inches while the standard disk and moldboard plows only plowed approximately 18 inches.  

�
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Pllot Stuicy @nSerR/aens

= Field observations indicate there isa 10 — 12 inch
layer of well mixed surface soils historically plowed by
USSC. Underlying soils appear undisturbed and
uncontaminated

= Soils from 6 — 12 inches below the surface expected to
have similar concentrations to those found at surface

= A minimum of 24 inches of soil with at least 12 inches
of uncontaminated soils must be present for successful
Inversion

= |nitial contaminant concentrations were found to be a
more important than muck depth in determining
whether soil inversion can be successful



Presenter�
Presentation Notes�
Our data collected pre- and post-inversion are from the 0 – 6” layer and from 6 – 20” or 6 – 24” depending on the plow used.  The subsurface soil samples, therefore, include at least 25 – 40% of soils from the mixed layer.   A small number of samples were collected from each diskrete layer from trenches dug in the soils but those results are not yet available. 



Mass balance calculations estimate that if the top 12 inches of soil is uniform in concentration, then the plow must incorporate at least 6 inches of uncontaminated materials from the lower layer to achieve 30% reduction in concentration assuming complete mixing.  We estimated that the modified disk plow achieved approximately 66% mixing efficiency. 



Thicker layers of uncontaminated material and deeper penetration into that layer by the plow will likely result in greater reduction efficiencies. �


SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Restoraon Constiiciion EChNIGUES
PllotStuicy @lSern/aens

= Physical removal of some mixed surface soll
layer prior to plowing expected to increase
reduction efficiency

= |n some areas with higher contaminant
concentrations, removal of the surface layer (6
iInches) followed by solil inversion is likely to be
effective

= The areas with the highest contaminant
concentrations are likely to require capping or
removal of soils — soll inversion is not likely be
effective



Presenter�
Presentation Notes�




�
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Restoraon Constiiciion EChNIGUES
Pilot Study Recenimendatiens

= For fields where <40% reduction is needed to meet
corrective action goals, inversion using a plow
larger than the plow used in the Pilot Study Is
recommended

= For fields where a greater reduction (40 — 60%) Is
required to meet corrective action goals, removal of
maximum feasible volume of surface soils (min. 6
Inches) prior to plowing is recommended

= Further investigation is required to more accurately
determine effectiveness of partial removal of
contaminated surface soils in conjunction with
plowing



Presenter�
Presentation Notes�
A minimum plowing depth of 24 inches is assumed in these estimates.  The estimates are based on approximately 66% reduction efficiency.  Mixing and mass balance models indicate that assuming 66% mixing efficiency, plowing a 12 inch layer of contaminated soil in combination with a 12 inch layer of uncontaminated soil will result in an approximately 40% reduction in surface soil concentration.  



Removal of 6 inches of soil allows for the same 24 inch plow depth to reduce concentrations by approximately 60% due to the larger proportion of uncontaminated soils in the post-inversion surface soil. Total muck depth prior to removal of the top 6 in. required is 30 inches. �


= For fields requiring more than 60% reduction In
surface soil concentration to meet corrective action
goals, avoidance, capping or complete removal of
contaminated surface layer is recommended

= The District should work in consultation with
USFWS and FDEP to develop a comprehensive set
of corrective action goals and benchmarks based
on expanded ecological risk assessment tasks prior
to initiation of any corrective action measures



Presenter�
Presentation Notes�
Development of good corrective action benchmarks is a long-term process.  The District should consult with USFWS and FDEP to determine the best approach toward their development via site-specific laboratory and/or field studies.  Such studies could include toxicity tests, bioaccumulation tests, field scale mesocosm studies etc.  The studies will focus entirely on determining what concentrations of COPECs on the USSC site would be safe to leave in place prior to construction of water resource projects and would take the place of the default screening-level benchmarks and limited toxicity and bioaccumulation data available for the ERA.  



�


SOUTH FLORIDA WATER MANAGEMENT DISTRICT

 Potentially 28,200 acres
requiring corrective
action.

* 6,550 acres suitable for
Inversion.

« 4,050 acres may require _.
partial soil removal prior |
to inversion |

e 17,600 acres are not £
expected to be suitable
for inversion without

removal of most of the

surface soils



Presenter�
Presentation Notes�
Acreages are calculated based on areas of the USSC configuration as follows:



Green: one of more COPEC concentration would require up to 40% reduction to reach ERA benchmarks. 

Yellow: one or more COPEC concentration would require 40 – 60% reduction to reach ERA benchmarks.

Orange: one or more COPEC concentration would require >60% reduction to reach ERA benchmarks.



Benchmarks are expected to change based on consultations with USFWS and FDEP.  It is not expected that they will be reduced, but increases in benchmarks would result in less corrective action required and reductions in estimated acreages in all categories. 



Total acreages are lower because areas with selenium concentrations only exceeding benchmarks are not included.  Additionally, the use of the 400 acre grid to estimate acreages results in an approximately 15% higher acreage estimate than where concentrations were estimated using kriging.   

�


SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Rocklng Chair Conflguratlon

- Potentially 7,850 acres
requiring corrective
action. il
» 3,150 acres suitable for %
Inversion.

r
A
== Fl -
r i

» 1,450 acres may require
partial soil removal prior
to inversion

* 3,250 acres are not [% N
expected to be suitable

for inversion without | ny
removal of most of the Note: This only applies to _USSC
owned land and does not.include

surface soils potential remediation for other lands



Presenter�
Presentation Notes�
Acreages are calculated based on areas of the Rocking Chair configuration as follows:



Green: one of more COPEC concentration would require up to 40% reduction to reach ERA benchmarks. 

Yellow: one or more COPEC concentration would require 40 – 60% reduction to reach ERA benchmarks.

Orange: one or more COPEC concentration would require >60% reduction to reach ERA benchmarks.



Benchmarks are expected to change based on consultations with USFWS and FDEP.  It is not expected that they will be reduced, but increases in benchmarks would result in less corrective action required and reductions in estimated acreages in all categories. 



Total acreages are lower because areas with selenium concentrations only exceeding benchmarks are not included.  Additionally, the use of the 400 acre grid to estimate acreages results in an approximately 15% higher acreage estimate than where concentrations were estimated using kriging.�
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EnvironmenaiSASSESSIMENTS
Suinmmany: el Cenclusions

= Based on the Environmental Assessment areas
of Impairment were identified that will need to
be addressed before a reservoir IS constructed.

= Impaired areas are almost exclusively located
In muck solls (south and east of lake)

* Further studies may eliminate the need for
corrective action in marginal areas, so current
cost estimates should be conservative




Environmental AssessmEnts : s

Summeary el Conclusiens

= The identified contaminants at this site (e.g., arsenic,
copper, pesticides) have been detected on the large
majority of the previous acquisitions

= Results are very similar to previous experience on
other agricultural properties that have been acquired
under CERP

= The identified concerns can all be addressed through
additional studies or using remedial techniques that
have been demonstrated as effective.

= Costs can also be controlled through manipulating the
project footprint and construction characteristics.



Presenter�
Presentation Notes�
Note that the types of contaminants that we have identified, the range of concentrations, and the percentage of impacted lands is relatively similar to previous sites that we have assessed.



The sheer size of the property makes these problems seem large when they are scaled up to this size property.  If we acquired a 1,000 acre property and 200 acres required corrective action, no one would typically be concerned.  



Given the size of the property and the affected acreages, it makes sense for this property to conduct some additional studies that we don’t normally perform before proceeding to corrective action.  We believe that additional sampling and ecological studies have the potential to significantly reduce the affected acreages that were presented in the EA. The estimates of affected acreages presented in the EA are necessarily conservative based on the information that we have today.  



It is also important to note that we did not identify anything on the property that we haven’t already handled on another project.  We have successfully remediated similar problems on other properties using the same techniques that are identified for the subject property corrective actions.



Most importantly, the corrective action costs can be controlled to a great degree by where we place the project footprints.  If we simply avoid the most impacted areas, the project costs would be drastically reduced.  It should also be noted that while some of these lands exceed the ecological benchmarks, in almost every case, the land would be acceptable for continued agricultural use without any need for corrective action.
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PlhaseNNEiannime |

Eutte Vieetino hoplcs

* Identification and discussion on
problems, opportunities/
objectives and constraints

 Discussion on results of
Hydrologic Restoration Targets
Workshop

* Identification and discussion of
alternative configurations

* Evaluation of alternative
configurations

* Presentations and topics as
identified by participants



http://141.232.84.171/netpub/server.np?original=86612&site=dpiphotodb&catalog=catalog&download

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

PhiasedrPlianmingG
Next ' Steps

= WRAC and Governing Board
briefings to continue

= |nitial draft alternatives scheduled
for June completion

= Final draft alternatives presented to
August Governing Board to support
decision making

= More detailed future planning
phases will continue after August

Governing Board

Next WRAC Issues Workshop: February 3, 2009
SFWMD Auditorium, West Palm Beach
10:00 a.m. — 4:00 p.m.



http://141.232.84.171/netpub/server.np?original=82948&site=dpiphotodb&catalog=catalog&download
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Restoration Project Planning



http://www.sfwmd.gov/
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