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WAM Discussion Outline

¢ Introduction

> Whatis WAM?

> Obijectives associated with Okechobee BMAP
 Sensitive and Uncertainty Analyses

> Obijectives

o Satus report
e Southern Sub-Watersheds

° Project Update

o Stakeholder Input
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Modeling Objective?

| Help inform stakeholders on watershed
“behavior for better decision making!

* Quantify water & nutrient contributions by land use
* As influenced by soils, weather, BMPs, and location
* Support FDEPLoadEstimator 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/IBMAP compliance

* Evaluate compliance of implemented programs



Watershed Assessment Model
(WAM)

e Developed specifically for Florida conditions

e Simulates surface and groundwater flow,
TSS, and nutrient loadings. DO and Chl-a
when combined with WASP

e GIS based to maximize use of spatial
datasets

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



WAM - A GIS Model

e 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

Subhasin Topoography Foint Source
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Agricultural Management Calendar
~ Fertility —
. Tillage
. Plant/Harvest
Daily rainfall represented in - Rt
Theissen polygons (rainzanes)

Conceptual

WAM

Impervious surface ratio

ni
istituent concentration
urban runoff

| Retention ponds can be

simulated at the source
cell’s if detailed operation
controls are not needed

% p';’r;g"bzﬁf‘g Source Cell Simulation =
watershed is — "ot -growth
% Wastewater can be represented by Daily Rainfall curve
simulated on the source grid cells ] proportions
cell, or transported to a water and
external discharge (waste nutrient
water treatment plant) balance

Processes
Handled

pools for next
crop uptake

Daily flow and load from the
source cell is routed to the
hydrologic network as surface
T T runoff and groundwater flow.
extracted at specific locations,
reducing base flow of
hydrologic network. reaches

Depression

A pump can be used to
provide irrigation water
to fields from the

hydrological network
and remove flooding.
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Key
Source to nearest Stream
Source to Nearest Wetland
Source to Nearest Depression
Wetland to nearest stream
Depression to nearest stream
Source to groundwater stream

Legend

o Source Cell
Springshed Boundary
-------- > Surface Runoff
-------- > Groundwater Flow
@® Wetland
— Reach

® Depression




ESRI ArcGIS Interface

 Standardized workflows and tools
 Feature classes stored in geodatabase

o User friendly editing of complex parameter sets
» Simple review and comparison of model
inputs & outputs
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WAM Projects in Florida Watersheds
— Simulated
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Background of WAM Modeling Activities

® 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.

NOTE: P is primary focus because it has been identified as the limiting
nutrient in Lake Okeechobee
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Groundwater Flows
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TP Conc. at S65A below Lake Kissimmee
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TP Conc. at S-135 near Lake basin
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Conc. at S-191 on Taylor Ck / Nubbin Slough
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Simulated Flows and TP Loads

WAM

Basin | Struct Reach Annual Average Flow (m3x106) Annual Average TP Load (mt) Years
Measured | Simulated | % Diff | Measured | Simulated | % Diff

C-38 S-65 836 974 1021 5% 82.1 83.5 2% 99-07

S-65A | 602 1045 1108 6% 87.4 92.0 5% 99-07

S-65C | 519 1204 1227 2% 96.5 101.7 5% 99-07

S-65D 87 1318 1343 2% 125.3 137.6 10% | 99-07

S-65E 79 1410 1362 -3% 150.8 153.1 1% 99-07

S-68 657 346 352 2% 254 26.6 5% 99-07

C-43 S-78 2 1201 1195 0% 149 160 7% 99-07

C-44 S-80 5 470 542 15% 102 115 12% | 99-07

L8 | 2@ 3 108 08 | -9% 99-07

Ney | 49 2.1 3 67% | 98-02

L-48 S-127 2 12 13 6% 3.0 3.0 -1% | 99-07

L-49 S-129 2 14 14 -7% 1.1 1.2 10% | 99-07

S-131 | S-131 2 11 11 -8% 1.3 1.5 10% | 99-07

S-133 | S-133 2 23 22 -5% 5.6 6.1 8% 99-07

S-135 | S-135 2 22 22 1% 2.8 3.1 10% | 99-07

S-191 | S-191 2 116 116 0% 72.7 75.3 4% 99-07

FEC US-27 60 233 239 3% 99-07

SR-78 4 57.8 52.3 -10% | 99-07




Legacy P versus Runoff P in Okeechobee Watershed

In-Soil Legacy P Pin Runoff
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BMAP Load Estimator Tool

__® Develop unit loads at source cells — provided by
1| s 3 % WAM

Average Annual Total P (attn) Summarized by Land Use

® Develop attenuation factor to watershed outlet by

2 Report Output Options

4
4
¢
i
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E 2 E E L B ® Develop source unit loads for latest land use
S FRETY (2009) and apply attenuation factors to watershed
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Sensitivity and Uncertainty Analyses

Andy James



WAM Simulation of Southern
Okeechobee Sub-Watersheds
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Southern Basins WAM Modeling Objectives

e Fill in the missing sub-watersheds within
the Lake Okeechobee BMAP boundary to

be consistent with the northern sub-
watersheds’ objectives.

e 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
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Task 4.1 Data Collection

» Topography

e Land Use

* Soils

* Weather Parameters

* Hydrologic Reaches

e Structures

* Irrigation Sources

* Wastewater Treatment

* Boundary Conditions
 Available Monitoring Data



Topography
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WAM LAND USES
- Animal Race Tracks
- Aquaculture
Barren Land
- Bay Swamps
Cattle Feeding Operation
Citrus Groves
- Commercial and Services
- Coniferous Plantations

N cypress
- Dairies

- Field Crops Medium Density Residential - Sod Farms
- Freshwater Marshes - Mining - Solid Waste Disposal
- Groves and Orchards - Mixed Wetland Hardwoods Sugar Cane

- Hardwood Conifer Mixed - Multiple Dwelling Units - Transportation Corridors

Hardwoods - Open Water Tree Nurseries
- High Density Residential Ornamental Nurseries - Undeveloped Urban Land
Horse Farms Poultry Feeding Operatio Unimproved Pasture

- Prisons
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Dominant
Land Uses

Land Use Area Percent of
(Acres) | Subwatershed
Sugar Cane 57860 28.35%
Improved Pasture 35881 17.58%
Citrus Groves 24674 12.09%
Freshwater Marshes 17980 8.81%
Coniferous Plantations 12382 6.07%
Scrub and Brushland 11090 5.43%
Mixed Wetland Hardwoods 9061 4.44%
Woodland Pasture 5913 2.90%
Unimproved Pasture 5507 2.70%
Low Density Residential 3725 1.83%
Hardwood Conifer Mixed 3380 1.66%
Open Water 2166 1.06%
Barren Land 2084 1.02%
Undeveloped Urban Land 1913 0.94%
Cypress 1896 0.93%
Field Crops 1521 0.75%
Hardwoods 1499 0.73%
Dairies 825 0.40%
Commercial and Services 737 0.36%
Mining 724 0.35%
Row Crops 659 0.32%
Tree Nurseries 583 0.29%
Transbortation Corridors A98 0 24%
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INDIAN PRAIRIE 3

Rain Stations
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