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• Nutrient control (slow-release P fertilizer – 5 pts, 
No P import through cattle feed – 15 pts)

• Water management (0.5 inch of rainfall detained –
5 pts, temporary holding pond – 15 pts)

• Particulate matter and sediment controls (leveling 
fields, sediment trap in canals)

• Pasture management (shade structures – 2.5 pts, 
restrict cattle from waterways – 10 pts)
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• Nutrients (N, P, S)
• Mineral constituents
• Trace metals
• Mercury
• Pesticides
• Measurement 

methodology
• Monitoring approaches 

and designs

• Data analyses, statistics
• Modeling
• Sediment/water column 

interactions
• Surface/ground water 

interactions
• Effects of fire and 

drought
• Ecological impacts
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(Scheidt and
Kalla 2007)
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Cause-and-effect 
experiments in field 
flumes and mesocosms
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A synthesis of significant ecological changes along 

the WCA-2A nutrient gradient

loss of native periphyton mats
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Everglades Ecosystem Assessment:Everglades Ecosystem Assessment:
Regional Environmental Monitoring Regional Environmental Monitoring 
and Assessment Project (Rand Assessment Project (R--EMAP)EMAP)
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GEER Thursday afternoon session

Scheidt and Kalla 2007.  http://www.epa.gov/region4/sesd/reports/epa904r07001.html
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• Reviewed by National Academy of 
Sciences.

• Every member of a statistical 
population has a known chance of 
being selected and the samples are 
drawn at random.

• Can estimate with known confidence 
the status of ecological resources (% of 
area ± CI, e.g., 24.5 ± 6.4% > 500 
mg/kg TP)

• Only multi-media project across entire 
Everglades Protection Area (EPA) 
with probability-based design.
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1993-2005

EMAP probability-based 
design

Canal =  1993-95

Marsh = 1995-96; 1999; 2005

1145 distinct sample sites

~ biogeochemistry (~100,000 
data values); periphyton; 
macrophytes; community 
ecology 

~$6M investment to date
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Milligrams/liter

< MDL (0.5 or 5) 
1 to 50
50 to 100
> 100

Rainfall < 1 mg/L)

(Scheidt and Kalla 2007)
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November 2005,
data from USEPA, SFWMD

Surface water sulfate 2005 wet season

(Scheidt  and Kalla 2007)
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• Soil Phosphorus

– 2005 impacted area [> 500 mg/kg Florida 
Code] 24.5 (± 6.4%); 1995-96 impacted area 
16.3 (± 4.1%).   49% exceeded the 400 mg/kg 
CERP restoration goal.

– 2005 soil TP median 390 mg/kg > 1995-96 TP 
median 343 mg/kg (P < 0.05).

• Surface water sulfate 
– 2005 57.3 ± 6.0% of EPA exceeded 1.0 mg/L 

CERP goal.  Background < 0.2 mg/L.
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SFWMD
water quality
monitoring
network

Source: SFWMD 2008 SFER
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Sulfate data
For WY2007

Source: SFWMD 2008 SFER
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Source: SFWMD 2008 SFER

LNWR expanded water
quality monitoring 

network
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Preliminary water management recommendations to minimize intrusion:

• Refuge inflows ≤ 5 days pulses of < 200 cfs when absolute canal/marsh stage 
difference is < 0.2 ft and interior water depths are < 0.5 ft

• Refuge inflow rates can be moderate (200 to 400 cfs) for short durations if marsh 
stage is > 0.6 ft higher than canal stage and waters depths are < 0.3 ft 

• Refuge inflows should be discontinued when the canal stage is > 0.2 ft higher 
than marsh stage, unless the rainfall or outflow volumes are 3 to 4-times higher 
than the inflows. 

• If Refuge inflows must be extended beyond short-duration pulses, outflow should 
be greater than inflow and last several days longer. 

• If Refuge inflows must be maintained at high rates, the S-10s and S-39 should be 
opened to create outflow 3 or 4-times higher than inflow. 
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Modeling: Synergistic Development 
Using 2 Alternative Approaches

1. Simplified, spatially-
aggregated, 
compartmental

• Water budget for 
stage and flow

• Reactive mass 
balance models for 
constituents

2. Complex, spatially 
explicit, 400 meter 
grid + 1-D Canals

• Mike-Flood for stage 
and flow

• EcoLAB for 
transformation 
modeling
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MODELED VARIABLES

• Stage (flow)
• Chloride – Cl –

– Modeled as a conservative
• Sulfate – SO4

-2 

• Total phosphorus – TP

MODELED VARIABLES
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Model Projections
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• The success of water quality protection 

and restoration efforts depend heavily on 
an effective science/policy interface

• The extent of water quality information is 
both a blessing and a curse – more than 
for any other wetland in the world, but that 
provides a challenge to communicate and 
effectively use all that information

• This symposium will help provide a 
suitable framework for synthesis and 
integration


