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WAM Discussion Outline

 Introduction
◦ What is WAM?
◦ Objectives associated with Okechobee BMAP

 Sensitive and Uncertainty Analyses
◦ Objectives
◦ Satus report

 Southern Sub-Watersheds
◦ Project Update
◦ Stakeholder Input
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Modeling Objective?

• Quantify water & nutrient contributions by land use
• As influenced by soils, weather, BMPs, and location
• Support FDEP Load Estimator Tool

• Evaluate alternative abatement scenarios/projects
• Environmental benefit
• Economic impact
• Environmental response vs. cost

• Evaluate impact of new developments / projects
• Help set targets for TMDL/BMAP compliance
• Evaluate compliance of implemented programs

Help inform stakeholders on watershed 
behavior for better decision making!



Watershed Assessment Model 
(WAM)

 Developed specifically for Florida conditions
 Simulates surface and groundwater flow, 

TSS, and nutrient loadings.  DO and Chl-a 
when combined with WASP

 GIS based to maximize use of spatial 
datasets

 Detailed field scale land source simulation
 Handles complex flow networks
 User friendly interface



WAM – A  GIS Model
 Provides the convenience 

to integrate multiple data 
layers to form a combined 
data input

 Provides the capability of 
identifying projects areas 
that meet multiple criteria
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ESRI ArcGIS Interface
 Standardized workflows and tools
 Feature classes stored in geodatabase
 User friendly editing of complex parameter sets
 Simple review and comparison of model 

inputs & outputs



WAM Projects in Florida Watersheds 
Simulated 
by
WAM in
Florida



• 2008 - WAM simulation N Okee using 2004/6 land 
use for rainfall from 1998-2007

• 2012 - WAM simulation N Okee using 2004/6 land 
use fo rainfall period 1975 -2010

• 2012 - Fisheating Creek modeled for 
pre-development conditions

• 2013 - Draft pre-developed land use and
hydrography for N Okee watershed

• 2014 – FDEP using WAM output for load
estimator tool for BMAP

• 2016 – Recalibration Okee Basins through 2013 
• 2016 – Sensitivity and Uncertainty Analysis
• 2016 – Modeling of Southern Basins.

Background of WAM Modeling Activities

NOTE: P is primary focus because it has been identified as the limiting 
nutrient in Lake Okeechobee



Rainfall Stations            Stream & Topography



Soils                             Groundwater Flows



TP Conc. at S65A below Lake Kissimmee

TP Conc. at S65E before entering Lake O



TP Conc. at S-135 near Lake basin

TP Conc. at S-191 on Taylor Ck / Nubbin Slough



Simulated Flows and TP Loads



Legacy P versus Runoff P in Okeechobee Watershed

In-Soil Legacy P P in Runoff

• Legacy P in watershed = 
190,000 mt

• At current P discharge 
levels it would take about 
380 years to wash out the 
existing legacy P



BMAP Load Estimator Tool

• Develop unit loads at source cells – provided by 
WAM

• Develop attenuation factor to watershed outlet by 
comparing measured loads to WAM estimates

• Develop source unit loads for latest land use  
(2009) and apply attenuation factors to watershed 
outlets

• Develop fraction of outlet loads attributed to 
specific land uses



Sensitivity and Uncertainty Analyses
Andy James
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Southern Basins WAM Modeling Objectives

 Fill in the missing sub-watersheds within 
the Lake Okeechobee BMAP boundary to 
be consistent with the northern sub-
watersheds’ objectives.

 Extend FDEP Load Estimator Tool
 Provide a tool for assessing future 

abatement strategies.
 Model existing and future conditions, i.e. 

no looking back at historic conditions.
 Focus on sub-watershed level responses 

to Lake Okeechobee, not farm level.



Southern Lake Okeechobee Sub-
Watersheds and Extended WAM Domain



Task 4.1  Data Collection
 Topography
 Land Use
 Soils
 Weather Parameters
 Hydrologic Reaches
 Structures
 Irrigation Sources
 Wastewater Treatment
 Boundary Conditions
 Available Monitoring Data
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Rain Stations
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1972 46.8 48.5 43.3 48.5 38.4 52 46.3 31.4 45.7 45.8 35.6 45.7 47.5 38.4 49.4 45.4 46.3 44.6
1973 50.7 40.1 42.3 41.5 37.6 51.2 67.9 46.6 44.4 42 50.7 44.8 46.8 37.6 56.6 37.5 67.9 47.1
1974 42.2 42.5 45.1 39.2 54.6 50.6 59.3 44.9 55.3 51.8 43.6 61.4 44.7 50.1 54.9 46.1 61.9 61.4
1975 46.2 40.8 51.3 38.9 46.3 49 38.3 46.9 44.8 52.3 34.7 63 46.9 38.3 51.4 51.4 42.8 63.7
1976 40.8 45.4 44.5 40.5 35.8 40.3 29.3 46.3 49.7 43.3 47.6 46.8 58.4 29.3 59.9 38.1 50.1 41.1
1977 50.3 42.4 57.6 48.1 57.6 46.9 59.8 37.6 45.6 48 43.8 47.3 68.9 59.8 54.5 51.2 60.7 48
1978 55.3 45.3 56.3 49.3 49.1 61.5 48.5 57.4 55.8 53.1 44.4 61.6 67.1 46.7 53.2 64.5 69.5 48.2
1979 47 49.1 48.3 47.4 41.4 55.4 47.1 53.3 43.8 43.5 51.5 47.6 53.3 58.5 63.8 37.6 62.3 56.7
1980 39.1 37.6 51.9 42.7 41.2 46.2 41.4 33.7 48.1 33.7 44.1 43.2 52 45.5 40.9 38.9 46.3 35.8
1981 26.8 40.6 38.5 58.7 33.6 45.9 28.5 37 47.9 31 35 34.7 47.7 28.4 43.3 29 47.5 37.4
1982 50.6 54 59.1 62.3 56.2 68.5 49 58.5 53.7 58.1 47.1 71.4 52.2 49 84.6 46.5 67.1 71.4
1983 56.9 55.8 64.3 55.9 61.4 61.4 50.1 58.7 63.3 52.5 60.5 64.5 54.7 50.1 78.8 57.5 81.4 63.4
1984 52.6 31.9 50.5 43 62.6 43.8 57.8 46.1 46.4 38.9 46.7 49.6 34.9 57.8 50.8 40.9 57 56.8
1985 28.2 51.2 44 51.2 52.3 45.1 46 42 54.1 53.5 36.4 55 66.8 46 56.5 43.4 43.5 52.7
1986 52.7 52 53.5 66.4 50.4 49 54 47 58.8 48.5 53 72 50.9 54 57.7 49.5 51.9 47.5
1987 40.9 50 45.3 37.2 40.6 45.5 42.1 63.1 56.9 45.7 45.6 48.8 45 42.1 50.6 46.3 62.7 61.6
1988 44.8 36.6 46.9 41 44.7 37.5 39.2 52.9 43.8 39.7 37.7 52.4 38.1 39.2 47.3 36 52.9 47.9
1989 33.9 44.8 47 33.5 44.2 37.3 45.5 44.8 42.2 39.2 52 39.9 49.9 45.5 50.1 35.9 44.9 50.4
1990 41 42 38.5 36.2 38.9 46.2 43.2 40.9 40.5 32 39.5 54.6 37.4 43.2 46.8 37.2 55.9 43.9
1991 54.5 57.8 55.8 49.1 57.2 57.6 58.3 62.6 60.7 47.7 42.3 65.9 63.1 42.9 56.1 60.5 61 67.8
1992 61.3 55.9 63.2 43.9 43.8 56.3 52.8 41 61.2 55.8 49.9 71 52.6 43.5 56.2 48.6 50.1 66.3
1993 31.7 63.1 60.5 38.6 47.9 52.5 38.3 38.5 50.1 48 45.4 74.7 56.5 36.7 74.5 45.6 56.7 53.4
1994 56.1 82.8 70.5 76.2 45.9 77 58.6 69.2 81.7 63.2 57.5 75.2 66.2 56.2 96.9 66.9 70.2 56.8
1995 39.8 66.6 52.4 55.8 58.6 57.9 63.1 60.3 57 58.7 54.2 64.9 54.2 56.6 88.9 57.8 65.1 55.2
1996 33.9 45.5 49.4 49.9 43.1 52.1 37.5 75 62.1 52.4 40.8 52.4 52.3 36.5 58.8 50.2 48.4 56.7
1997 31.1 67.7 59.1 51.7 46.5 53.9 50.7 80.2 57.9 54.1 48.7 55.4 49.1 46.3 52.8 49.5 65.3 42.8
1998 39.4 79.2 48.1 45.8 54 55.1 49.3 110 53.3 51.3 50.8 57.6 51.8 47.2 70.8 56.2 58.6 48.3
1999 38.8 49.2 54.8 45.8 59.6 49.6 46.5 81.5 65.8 49.6 48.2 61 56.6 56.7 64.6 46.2 75.2 61.6
2000 38.2 45.2 41.3 38.3 29.7 41.7 33.3 53.5 42 37.5 34.5 28.9 45.2 33.2 40.5 41.5 48 23.1
2001 32.4 55.8 48.6 59.1 46.1 47.4 46.8 66.1 57.5 52 44.9 56.9 46.9 43.8 62 45.3 52.8 53.5
2002 32.5 45.3 42.6 49.5 45.7 38.7 52.8 59.2 45 49 49.3 56.3 53.7 41.3 40.6 32.5 77.2 34.1
2003 42.3 43.5 60.6 49.9 47.4 49.7 46 49.2 48.4 50.2 45.5 40.4 46.8 38.9 35 45.5 54.2 48.4
2004 39.2 32.2 57.5 41.7 59.1 52.8 39.9 44.2 51.4 39.3 40.6 46.1 48.9 35.1 53.5 48.2 47.8 50.3
2005 45.3 58.7 50.2 48.2 70.7 45.7 53.1 70.1 41.1 48.2 63.6 43.4 66.5 56.9 74.8 68.7 44.5 64.9
2006 23.2 48.1 48.9 42.8 38.5 41 38.4 34.5 39.4 37.6 27.5 37.1 39.6 26.8 36.1 32.3 57 43.1
2007 35.5 46.3 47.4 37.4 34 44.5 31.9 115 34.1 39.8 27.4 41.3 40.7 32.5 77.4 25.9 36.6 41.7
2008 31.7 57.6 50.2 63.5 48.9 59.1 64.9 89.2 53.3 44 38.5 55.3 53.8 35 68.7 46.5 44.1 56.3
2009 37.9 46.2 54.1 44 39.1 51 50.2 7.86 49 45.7 37.5 56.6 52.9 42.6 49.6 36.7 27.1 58.9
2010 41.7 46 53.3 57.4 44.6 48.3 45.7 40.4 43.3 50.4 35.9 40.7 52.6 34.9 39.9 57.5 49.9 66.6
2011 30.1 61 48.4 41.8 52.5 53.5 47.1 33.4 30.8 39.4 31.1 49.5 49.4 40.4 32.3 43.7 35.1 52.3
2012 39.2 60.4 48.4 64 47.3 48.5 50.1 37.4 58.1 43.2 40.6 36.6 42.6 39 46 49.2 42.5 49.8
2013 36.1 61.1 39 54.7 47 52.9 48.5 43.6 53.1 45.9 48.4 32.1 52.9 37.3 37.9 47 47 72.7
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S153 data is inconsistent and will 
not be used
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Water Quality Data for Calibration 
and Verification



S77 Flow / WQ Data



S4 Flow and WQ Data



S3 Pump Station



West Palm Beach Canal S-352



Questions
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