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EVERGLADES RESTORATION: LESSSONS LEARNED VOL. |
1900 — 1979 (THE FORMATIVE YEARS)
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Figure 3.15. Photograph of drained, dried, and burnt peat of the Everglades, 1930s:
“[The photograph] shows some of the white man’s mistakes which are expensive to
him and to the Indian. [It] reveals what a fire does to the muck land. The dust | am
pouring from my hand is as pure ashes as ever taken from any fireplace. The
foreground of the picture is a great bed of it. At my side are the banks of unburned
muck. . . . These fires break out in the dry season of the year and rage for weeks, or
until some rain puts them out. They usually burn down to wet muck, however deep
that may be” (Glenn 1982, pp. 26—30). By permission of the Fort Lauderdale Historical
Society, Inc. (James L. Glenn Collection).




RECOVER Tree Island Mapping — SRS Results

Date: 2004 Count: 496 (-55.2%) Hectares: 2,291.3 (-58.1%)

Tree Islands of Shark River Slough: 1940 - 2004
(Minirmum Mapping Unit 2 1 Hectare)
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LESSONS LEARNED VOL. II: BUILDING A
RESTORATION PROGRAM

* Finding Solutions
— Conceptual Models

— Simulation Models

* Implementation

— Partnerships

— Communication

* Monitoring and Assessment
— Adaptive Management

— Managing Adaptively
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1. LESSONS LEARNED: FINDING SOLUTIONS
CONCEPTUAL MODELS

Pros (Restoration Ecology)

1.

Facilitates inclusive scientific debate and helps Management
appreciate what is and is not well understood about the system.
Sets priorities for research, modeling and adaptive management.
Highlights key performance measures for modeling and monitoring
restoration.

Highlights key performance measures that should be used to
simulate restoration plans (scenario testing and cost estimations).

Cons (Ecological Restoration)

1.

Lacks political, cultural and social realism (can be seen as too
academic)

Does not capture the most relevant spatial scales needed by
Management for decision-making and scheduling.

Cannot be used to evaluate restoration plans.




LESSONS LEARNED: SIMULATION MODELS

|§|§i’| File Edit Wiew Insert Format Tools Data Window Help Adobe PDF .8 x
Al B | ¢ [ o | E [ F [ 6 | v | 1 [ J | v | ¢ [ wm [ N T o Pp [ o | rR | s —
P Reservoir Sizing and Operations Screening (RESOPS) Model {Version 3.0}
| 3 | This simple simulation model allows users to quickly test the system-wide effects of alternative reservoir sizes & operations.
| 4] The intent is to use this tool to screen ideas so as to provide guidance for more-detailed modeling analysis.
5
| 6 | SCENARIO MANAGER Divertable Sizing &
— GET INPUT & MAKE ACTIVE: Operati
8 C'Testd (Test1 @Test2 (OTest3 Sizing Inflows North . poreom®
g | — — Reservoir Water
RUN ACTIVE TEST & SAVE AS: Summary
1 (' Testo (CiTest1 @ Test2 (O Test3 7 | Budgets
| - Performance .
12 DISPLAY TEST RESULTS: S H Hydrograph
EE} W Test0 [ Test1 [ Test2 | Test3 ummary .
En - StoDuration SLTRIB
E Time-Series Graphlcs| . DivDuration
| 16 | :
7 9 SLE Tri
18 P Operations C44 Basin riggers
m OS'Z'"? & Water P 308 Runoff E.Reservoir
g | e Budgets Lake Okeechobee Regulatory St Luci
El West Hyd h <77 Duration | Average | Water & WStoSLE E. t et
ol i stua
| 22 | eyl m Regulatory Curves Flows | Budgets ry
23 i
=2 StoDuration| g yystoCAE Stage Envelope Avg Flow
24| . . East Summary
25 CE Triggers DivDuration Stage Stats Fmsrrf
| 26 | W.Reservoir LOK WS Flow
27 Hydrograph to TA Sizing & Distribution
TS Other LOSA i
28 Operations
o9 calo;stahatChee Water Supply LOK Frequency of
S0 stuary Avg WS & WS to Water High Lake O
=1 Glades Budgets Discharge
31 Avg Flow C43 Basin el .o — 2
32 Summary Runoff 7.DryYr WS _ Hydrograph
33 & Cutbacks Water “ Diverted :
34| Flow S AR Supply EAA Runoff StoDuration
| 35 | Distribution South | mm— DivDuration
% Fr_equency of Res Sizing & Reservoir Undiverted
E High Lake O Water Operations EAA Runoff
ER Discharge Budgets Res WS
e Res WS to TA
| 40| gHydmgraph to Glades Checks on
| 41| StoDuration 5.Res and
1 . Water TA Use
13 LO Reg in excess DivDuration Treatment Budgets -
— t t
| 44 | ot Els:uaz’va:a{mand Area TA Sizing & | Hydrograph Ar;eaa ;:z:g
| 45 | [T Operations i _—
46| TA to StoDuration Undiverted
| 47 Glades DivDuration EAA Flow
43
49 Avg Flow | Seasonality Everglades Sauth. Res
| = Cyclin
50 Summary | of Flows | Demand _ Lycling |
51| Annual Avg Flows Target Avg .
1 Variability DryYrs Everglades ummary
53]
54 v
4« » »\Map/ README / PerfSummary  OpZones JEEIdu W LORS / GladesOpsSRes / NorthSize / WestSize { EastSize / SouthSize [ TASize / CAEopsWRes / SLEopsER|< >




Sklar Environmental Associates, Inc.

EEAE_TW G124 M
T T Bt ————

“\Z‘iﬁ-

Location of Gages
in WCA3 A and =’ ;
iModel Targets e

k| e e L
Target of 85% of a fully- WAVA sy
restored Slough PM time A% 3
.
. WCET e ol WiETE3
restored Slough PM time e LY =t .
. — - Ozt P e i N&':T._h“" _cas_.lmw
S |osts "*‘:'*25
if’l‘% i N o
308 ¥R | Cwceg]
1{,_T-.'~|Ill p== X ﬁ—Tfm_g-*
Target is a fully-restored T4y, A ¢ Tﬂwj%f
Slough PM time series e ) Sad
g e : iﬂmz—ﬁfﬁ%ﬁm
\ i

=
Target of 88% of a fully-restored | 024 8 12
Slough PM time series ~ s Miles
El e g
?J_T‘ wif
Legend B
E-2tga | ok 8 Canal Stage M

G
gzt gy * GWiMarsh Stage
» W

Liw I 1 @  WCD Stage

Target is a fully-restored

LTS N Canal/River
b -
335 TW ‘rs__l-ljn Mesh
53}‘- R =T _.‘:'- - 4‘....-
Gy [
HESRS: = ___‘fi-f b TTH

L

Slough PM time series ey L[ L .

LRGP
EooeE®
L




Depth (feet)

6.0

5.5

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

Daily Observed Water Depths and Modeled Slough
Vegetation Targets for 1994 (a wet year)

Observed Site 65
(A site considered
too wet)
iModel Slough
Vegetation Target
wy;
S
Observed Site 64 (A site considered
| | | | | to I|1ave the best hydrology{ | |
EIIIEIIIgIIIEIIIEIIIIF?III%III%IIIglllﬁlllﬁlllallla

= (Observed 3A28/Depth (Feet)
= (Observed 3A4/Depth (Feet)
= MNSM MNEZ/Depth (Feet)




Sklar Environmental Associates,

SEWMM w551 - Z005EC SEMIM w551 - Climate Change ALTY
Mean Annual Stage and Cverland Flow Mean Annual Stage and Gverland Flow
1965-2005 Simulation Period 1965 1965-2005 Simulation Period

3.0
2.6
2.2
1.4
1.4
1.0
.3
— 0C.6
— C.4
—1 0.2
—1 C.0
— 0.2
—1 -C.4 =

—| 08 % 40
oo |t the
o i
e TN
1.8 -

2.2
o T T = S,
3.0 L

(feet, >4
MNGY D 29)

Feneraized Histon cal
Everglades Boundary



Sklar Environmental Associates, Inc

1. LESSONS LEARNED: FINDING SOLUTIONS
SIMULATION MODELS

Pros (Restoration Ecology)

1.
2.
3.

4.

Can screen out poor and ineffective restoration designs.
Establishes scientific expectations.

Provides spatial and temporal dependencies for scheduling
and creating project “portfolios.”

Numeric, quantitative, testable, flexible, the list is extensive...

Cons (Ecological Restoration)

1

2.
3.
4.

Can screen out valuable and effective restoration designs.
Lacks cultural and socioeconomic vision.

Is not understood by Management and Stakeholders

Misses important elements, too complex, poor validation, not
enough data, the list is extensive...
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Bottom Line: Wacky ideas abound, individuals
believe strange things, use the models to teach what
is known, and allow culture to influence the vision.
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LESSONS LEARNED IMPLEMENTATION
Partnerships

1. Culture: No restoration program is an island, unless of
course you are trying to restore an island. © But,
even then...

2. Legal: Obey the law and make all decisions in the
“sunshine.” However, enlist an army of lobbyists and
lawyers to protect your plan from political power
plays, malicious intentions, and greed.

3. Institutional: Agencies are territorial and have
institutional egos. Use diplomacy to avoid litigation.

4. Funding: There is a big difference between partners
that regulate restoration and those that share costs
and the responsibility of implementation. (Florida
example: EFA vs. CERP)
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Partners (EPA and SFWMD): In 1997 EPA required that the SFWMD find a
TP concentration that causes an ecological imbalance and clean up
Everglades inflows. Funding was not shared.
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Total P Concentrations are reduced by approx.
80% for about S2 billon over 10 years.
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Partners (USACOE and
SFWMD): Hydrological
restoration is a State and
Federal responsibility.
Funding is shared.

In 2000 when CERP was
signed by President Clinton,
CERP was comprised of 68
projects, estimated to cost
$8 B. The cost is now
estimated to be approx. $15
billion and all work revolves
around 7 pilot studies and
18 restoration projects
where FL has spent $3.1 B
unauthorized), the COE has
spent $900 M, but Congress
has approved funding for the
construction of only three
projects.
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The role of science (RECOVER) in CERP is complicated and
not as clear nor as direct as it was in the EFA.
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The Comprehensive Everglades Restoration Plan (CERP) is more difficult to implement

than the EFA. Why?
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2. LESSONS LEARNED: IMPLEMENTATION

Communication (Our Achilles' Heel)

1. Leadership:
a. Collaboration: The Ogden - Applebaum Story
b. Honesty: Gov Chiles vs. USA
c. Must communicate on many levels
2. Public Relations:
a. Support “translators”
b. Be prepared to re-justify restoration every four
years
c. Use facilitators and diplomacy to fight “terrorism”
3. Team work:
a. Simple, clear and effective communication
b. Accountability: Make all Government Reports list
the authors and reviewers.




IMPLEMENTATION: BOTTOM LINE

Theorem: The more cost-sharing-agencies involved
in restoration, the longer restoration will take.
Corollary: The older the agency, the more likely it
will have a “rich and complex” bureaucratic culture.
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3. LESSONS LEARNED: MONITORING & ASSESSMENT

Goal: Evaluate the parameters of the natural and human systems
that should be measured in order to determine the progress and
success of restoration. Needed every election cycle!

Adaptive Management

=*|t Is an organized , scientific and inclusive means for
identifying and addressing key uncertainties (often an
alternative to numerical models), allowing managers to
move forward In the face of inadequate knowledge.

= |t is “learning by doing” - it involves the scientific
analysis of natural resources and environmental impacts
of large-scale restoration or management plans,
designs, constructions, and operations.
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Passive and Active AM

/

Active AM
(Field
Degree of Experimentation)

Uncertainty

Passive AM

(Design-
/ Construct-
Trial and Error i Monitor-
(Lack of a Scientific i  Assess)
Approach) :

v v

»

Learning Potential

Active AM involves actual field testing and experimentation
addressing high levels of uncertainty.
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rlow should Adaptive anagement worik?
(rlolling, Gunderson, LiZgnt, Ogden)
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implement A.M. Physical Models

t

v

Adjust restoration plans,
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GRTS Landscape
PSUs
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Passive Adaptive
Management

Generalized Recursive Tesselation
Sampling (GRTS)

* Probability sample
e Spatially-balanced

* Any subset 1-N is also spatially
balanced

 GRTS yearly panels are each spatially-
balanced

* Intense measures (decomposition /
root growth) can be made on spatially-
balanced subsets

* Allows unequal inclusion probabilities
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3. LESSONS LEARNED: MONITORING &
ASSESSMENT

Managing Adaptively

=Historically, it has been an unscientific and exclusive
operational adjustment to a resource for addressing
unintended or sub-optimal environmental conditions.

= |tis “managing by doing” - it involves a trial-and—error
monitoring approach to evaluate natural resources and
environmental impacts of constructed management
features and their operations.
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How does Managmg Adapt:vely work?
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“Confusion Corner in the NW corner of the Greater Everglades
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Bottom Line: Agencies prefer to fund “simple”
monitoring and no assessment.... Solution: Couple clear
and fundamental performance measures (monitoring)

with process-based assessment tools (models).
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

LESSONS LEARNED: BOTTOM-BOTTOM-LINE, VOL. I
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solutions for fixing the
mistakes of the past, instead there

are conflicting societal visions. These

visions need to be shaped by ecosystem sciencé

and driven by sustainable environmental engineering
towards an inteerated suite of solutions.
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Management vs. Science

A man in a hot air balloon realizes he is lost, reduces altitude and spots a woman below. He
descends and shouts: “Excuse me, can you help me? | promised a friend | would meet him
an hour ago, but | don’t know where | am.

The woman below responds: “You are in a hot air balloon, hovering 10 feet above an
alkaline desert shrub habitat, 2.7 miles east of the Colorado River, near a remnant
population and spawning ground of the razorback sucker.”

The man says: “You must be a biologist.”
The woman says: “l am, how do you know?”

The man says: “Well, everything you told me was technically correct, but | have no idea
what to make of your information, and the fact is - | am still lost. Frankly, you’ve not been
much help.”

The woman says: “You must be a manager.”
The man says: “l am, how do you know?”

The woman says: “Well, you don’t know where you are, or where you are going. ...You
have risen to where you are due to a large quantity of hot air. ...You made a promise to
someone that you have no idea how to keep, and you expect me to solve your problem.
...The fact is, you are in exactly the same position you were before we meet, but somehow
it’s now my fault.”



