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The ability to test the feasibility of a water quality trading program in a highly agricultural area requires each individual polluter to know the amount of pollutant they have available to trade.  This quantity, designated as the tradable load, is a function of the current load or farm/field load, the target load (based on the TMDL program or other watershed management requirements), the associated delivery ratio to a receptor point and the delivered load, and the ability to mitigate a load.  
A water quality trading modeling framework has been developed to support the requirements of farm/field loads and delivery ratios for calculation of the delivered and tradable loads and is described further in Task 20 and 22 Technical Memo: Watershed Modeling for Water Quality Trading.  As additional documentation of this effort, detailed flow charts for the modeling framework have been developed to assist the WIS Development and Water Quality Trading Teams.  These flow charts provide information regarding the inputs and outputs from each component.  Additionally, the information passed between the components is provided to assist in understanding the connectivity.
As shown in Figure 1, the water quality trading modeling framework couples a number of models, modeling approaches, and processing tools to provide the necessary information to facilitate water quality trading.  The framework includes: TOPNET (Bandaragoda et al. 2004) as the hydrology model; variable source area (VSA) calculations (Lyon et al. 2004) that resolves spatial areas contributing saturation excess flow; a subbasin Loading Model component based on the VSA calculations, event mean concentrations (EMCs), and landuse; and a Water Body Response (WBR) component that incorporates QUAL2E (Brown and Barnwell 1987) to determine delivery ratios.  
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Figure 1. Overall modeling framework information flow.

Figure 2 shows more detail regarding the steps taken to setup and connect the each of the components.  Figures 3-5 are provided to further understand information flow between framework components.  Figure 3 shows the details of data, passing of information, and steps required to populate and calibrate the TOPNET portion of the framework.  Figure 4 shows how some of the data was used within both TOPNET and the VSA calculations.  Additionally, it shows how these components are connected.  In this portion of the modeling framework, seasonal farm/field loads are generated as a function of seasonal saturation excess and EMC values that are calibrated within the Loading Model component.  Figure 4 also demonstrates information flow between the VSA component and the Loading Model component which leads into the Water Body Response component.  Figure 5 details the inputs and different modules within the Water Body Response component.  The end result of this component is the subbasin delivery ratios.
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Figure 2. Detailed outline of steps and information flow within trading modeling framework.
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Figure 3. Hydrologic Component Workflow Diagram
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Figure 4. Variable Source Area and Loading Model Component Workflow Diagram.
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Figure 5. Water Body Response Component Workflow Diagram.
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