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Study Area: Watershed of Huron-Erie
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Project Details & Objectives

Timeline: 2016 — 2018

Funding: Erb Family Foundation

Obijectives:

 Engage policy and management community

 Develop watershed models to assess nutrient
loads from different sources.

 Explore options for reducing P loads from the
most important sources
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Modeling Approach

Develop and calibrate:

. Soil & Watershed Assessment Tool Model (SWAT) for entire
study area (Muenich, Kalcic, and others)

. Urban models for Detroit, Windsor, and urban parts of
Clinton and Rouge watersheds (Kerkez and others)

. Lake St. Clair model to estimate retention and delivery
properties (Bocaniov)

Link and test the combined models
Use models to explore potential action scenarios

Iterate with agriculture, NGOs, and government



SWAT Modeling

* Eco-hydrological watershed model
— Soil and Water Assessment Tool (SWAT)

Data Inputs

Climate Land Use Land Management Actions
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SWAT Modeling
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SWAT Modeling

WATERSHED MODEL APPLICATION
SCENARIO ANALYSIS

Adjust climate, land use, or land management inputs to develop
distinct "what if* scenarios to test with the model.

Climate Land Use Land Management
Past, present, I Agricultural, forested, 5 Implementation extent, intensity, )

and/or future €= and/or urban/suburban and/or spatial locations of

management actions

WATERSHED MODELING GOALS

o Understand watershed processes
o Evaluate how alternative actions affect model outputs
o Inform land management decisions to improve water quality




Urban Modeling

e [|nitial Urban Assessment
- Analysis of urban data in
Detroit metro-area

Total P
(MTA)

Draft, preliminary results



Urban Modeling

* Future Urban Modeling
-SWMM model for Detroit
-Expand analysis and
model to other urban
areas

& EPA SWMM 5 - Swmm5_Runoff.inp




Lake St. Clair Modeling:
ELCOM-CAEDYM

Estuary & Lake COmputer Model (ELCOM):

* 3D hydrodynamic model

* baroclinic & barotropic responses

* tidal forcing, wind stresses

* surface thermal forcing, inflows & outflows

Computational Aquatic Ecosystem DYnamics Model
(CAEDYM)

ecological & water quality model s
* C P N,Si, O, & metal cycling
* sediment dynamics
* phytoplankton & zooplankton
* mussels
* fish, fish eggs and larvae




Map of Lake St. Clair and its tributaries
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Lake bathymetry and its representation in the
model

BATHYMETRY




Major Research Questions for LSC Model

|s Lake St. Clair a source or sink of TP and DRP, and
what determines that?

Is it possible to attribute loads of nutrients
LEAVING the lake to different sources ENTERING
the lake (e.g. Thames vs Clinton vs St. Clair
Rivers)?
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Expected Project Outcomes

. Identification of major sources (type) and areas of
phosphorus loss in St. Clair-Detroit River System

. Specific impact of Lake St. Clair on loads

. Scenarios/Strategies (built with inputs from AG) to
address P sources and reduce loads from the system
. Potential impact of climate change on losses and
scenario impacts




