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PTMApp basics – 
The Prioritize, Target, and Measure Application (PTMApp) is a largely empirical/statistical water quality tool for estimating annual landscape sediment, total phosphorus (TP), and total nitrogen (TN) yields and loading; siting locations for feasible best management practices (BMPs); estimating annual load reduction benefits of feasible BMPs; and calculating expected cost and cost-effectiveness of implemented feasible BMPs.  The model is accessible in two forms: PTMApp-desktop and PTMApp-web.  PTMApp-desktop operates as an ESRI ArcGIS Pro add-in application that is used to process input geospatial data and generate all of the output data.  PTMApp-web is a data viewer which allows for the PTMApp-desktop data to accessed and reviewed in a web-based format.
PTMApp performs many calculations by applying literature-based experimental values to landscape factors and BMP locations to approximate values for runoff, nutrient yield, and best management practice load reduction.  The tool estimates sediment, TP, and TN yields from the landscape and routes the aggregated loads overland and downstream assuming first-order, in-stream decay coefficients to provide estimates of annual loads at any specified downstream location.  
Geospatial information is used in parallel with NRCS design criteria to find feasible locations for 24 different BMP types commonly used in agricultural areas throughout Minnesota and surrounding states.  Expected load reduction estimates for each BMP are then estimated and presented as measurable values at the field-edge and at any specified downstream location.  Expected BMP cost is calculated and is presented in two ways: the EQIP payment schedule rate (2019 rates) and also the useful life total cost.  Useful life total cost is the expected cost (2020 dollars) to plan, permit, design, construct, operate, maintain, and finance a BMP over the expected lifespan of that practice.  
The data produced by PTMApp provides a significant amount of utility and allows for a wide range of analysis.  Sediment and nutrient yield and load data allow users to perform source assessments to find locations on the landscape that are contributing the highest mass locally or downstream to a priority location or waterbody.  PTMApp provides a large number of locations for feasible BMPs which allows for flexibility among stakeholders and landowners who are willing to implement practices.  The BMPs generated within PTMApp can be prioritized to meet a variety of water quality goals to ensure the most efficient use of funding and resources. And the data can be used to measure the progress toward meeting those goals.
The utility of PTMApp-desktop has been expanded with the creation of additional toolboxes that use existing PTMApp data.  
The Summarize by Priority ResoUrCE (SPRUCE) tool allows users to select a specific resource or priority location within a watershed.  The SPRUCE tool then outputs only the user-specified relevant data for the selected area.  This tool streamlines data review and location-specific analysis.
The BMP User Defined Digital Interface (BUDDI) can also be used as a companion to existing PTMApp data.  The BUDDI tool allows the user of PTMApp-desktop to input a GIS polygon feature class with locations of existing or proposed BMPs, whether they were from the PTMApp output or not, and get the standard PTMApp information (load reduction, cost, cost-effectiveness, etc.) for those user input BMPs.  

PTMApp strengths – 
· Analysis of PTMApp data can be performed at many spatial scales (e.g., field scale -HUC8), assuming a rigorously hydroconditioned digital elevation model was used as an input.
· Routing of sediment, TP, and TN loads and expected load reductions allows for water quality goal tracking for prioritized locations and waterbodies.
· PTMApp has the ability to ingest water quality monitoring data or yield/load data from other models to better align sediment, TP, and TN yields and loads with expected values.  
· The flexibility of PTMApp data to be analyzed at many spatial scales allows for focused analysis of priority locations and waterbodies or general analysis of watershed-wide priorities and goals.
· Default calibration values within the PTMApp tool often provide reasonable results within Minnesota but are also adjustable based on location-specific data.  
· The PTMApp tool is widely adaptable and has been applied in many different watersheds throughout Minnesota as well as in other states and in Canada.

PTMApp limitations – 
· The PTMApp-desktop application requires an extensively hydroconditioned digital elevation model (HDEM) to allow for use in small-scale or detailed planning.  Producing a HDEM can be a very time consuming and expensive undertaking, particularly for large watersheds (HUC10, HUC8)
· PTMApp does not provide information about various phosphorus or nitrogen species.  The tool only presents annual TP and TN.  
· PTMApp estimates overland flow contributions of sediment, TP, and TN, but does not account for near-channel or in-channel erosion.  
· Water, sediment, and nutrient transport through subsurface tile drainage and other non-surface flowpaths is not directly addressed by the PTMApp tool.  
· Nutrient yield estimates are based solely on literature values assigned to NLCD land use type.  
· Water quality benefits are estimated individually for each BMP (i.e. by default the tool does not account for interaction between multiple BMPs in series).  
· The “treatment trains” routine within the PTMApp toolbar has the ability to account for the interaction of multiple BMPs when estimating collective water quality benefits of the BMPs, but it is recommended to only perform this routine with a small number of BMPs.
· PTMApp does not account for the water quality benefits of existing BMPs.    
· The BUDDI tool can be used to estimate the water quality benefit of existing practices.  The “treatment trains” routine that is part of the PTMApp toolbar can also be run on the BUDDI outputs to determine the collective effect of those existing BMPs.
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