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A Guide to Water Quality, Climate, Social, and Economic Outcomes Estimation Tools

Agenda

• Welcome, Poll (5 min)

• PTMApp Presentation (35 min)

• PTMApp Demonstration (30 min)

• Q&A (20 min)

Michelle
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Zoom Webinar Reminders 

• Use Q&A Box - last 20 minutes (Vote up!)

• Use Zoom Direct Message feature to Jen if 
having technical difficulties

• Email with resources to follow each webinar

• Recordings posted on the webinar series site the 
following Monday

• Evaluation survey in the Chat Box
• Complete to be entered to win a $25 gift card!!

Michelle
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Time for 3 polls!

Michelle
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Prioritize Target Measure Application (PTMApp) 

Drew Kessler | Houston Engineering Inc.

Udai Singh| Minnesota Board of Water and Soil Resources



Speaker Intro

Education

PhD in Water Resources Science, 

University of Minnesota

MS in Geospatial Information, 

University of Nebraska-Lincoln

BS in Natural Resource Management, 

North Dakota State University

Professional Experience

HEI: 2014-Present

Total Experience: 18 Years

Other Areas of Work

• Climate-Smart Farmer-Led Projects

• GHG modeling

• Large wetland and river restorations

• Regional and national water quality 

studies

Away from work

• Spouse, 4 kids, two dogs, and a cat

• Enjoy spending time at the cabin, 

sporting events, and fishing

Udai Singh
Email: udai.singh@state.mn.us
MN Board of Water and Soil Resources (BWSR)
Modeling and Outcomes Coordinator

https://ptmapp.bwsr.state.mn.us/

https://bwsr.state.mn.us/ptmapp-learning-center



Introduction

▪Engineering, Science, and 
Technology firm

▪250 employees

▪Upper-Midwest offices with a 
national reach



Presentation Focus

• Tool history, use, and methods

• Use by local practitioners

• Show example applications

• Respond to attendee survey responses!!!!

• Brief overview of steps to adapt to new geographies



Snapshot

Snap Shot of Features Prioritize, Target, and Measure Application (PTMApp)

Scale & level of 
specificity

Field level to HUC 8 watershed level

Outcomes Water quality, loss reductions: sediment losses (tons & ton/ac), total nitrogen (lbs & lb/ac) 
losses, total phosphorus losses (lbs & lb/ac)

Conservation practices Currently: 21 different practices based upon NRCSA design standards
Nutrient Management Plan, Prescribed grazing, Forage/Biomass Plannting, Reduced Till, Cover 
Crops, No Till Perennial Crops, lake and Wetland Shoreline Restoration, Grassed waterway, 
Grade Stabilization, Critical Area Planting, Multi-Stage Ditch, Infiltration Trench, Denitrifying 
Bioreactor, Riparian Buffer, Filtration Strip, Wetland Restoration, Water and Sediment Control 
Basin, Drainage Water Management, Farm Pond 



Snapshot

Snap Shot of Features Prioritize, Target, and Measure Application (PTMApp)

Land uses & production 
systems 

All land uses (cropland, grazing, pasture, forest)
Production systems: Focused primarily on row crop and pasture lands. Currently being adapted 
to Agroforestry.

States & territories Available everywhere, but needs work for adaptation
Currently deployed in MN, ND, IA, WI, MB and O’ahu

How much time, data, & 
skills needed to generate 
an outcome estimate 

1) Inputs need moderate GIS expertise and time 
2) Running the tool, novice level GIS expertise
3) Using the outputs, moderate level of GIS expertise and Water Quality understanding

Special note Meant to make water quality modeling more broadly available through GIS



Purpose: Strengths and Limitations

Strengths

▪ Publicly available and supported

▪ User defined results at multiple 
scales

▪ Supports planning and 
implementation

▪ Demonstrated to support 
portions of federal 9-step plans

Limitations

▪ Largely an empirical tool

▪ Doesn’t speciate nutrients

▪ Moderate level GIS expertise 
needed to prep input

▪ Still needs adaptation 
guidance in many US regions



What led to PTMApp development?

• Shifting expectations of “what’s good enough”

• Environmental outcomes vs. widgets:

Sediment Phosphorus  Storage 
Land Management 

or Protection 

 
  

 
9,322 tons/year 

reduction  

(at catchment) 

1,562 lbs/year 

reduction  

(at catchment) 

16,000  

acre-feet 

17,075  

acres 

Focused around rivers: 

• White Earth River 

• Marsh Creek 

• Middle Wild Rice River 

• Upper South Branch 

Wild Rice River  

Focused around rivers: 

• White Earth River 

• Marsh Creek 

• Middle Wild Rice River 

• Upper South Branch 

Wild Rice River 

Focused around the 

transition zone (Dark 

Green, Fig. 1-8): 

• Wild Rice River above 

Mahnomen 

• Wild Rice River above 

Twin Valley 

Focused around the 

transition zone (Dark 

Green, Fig. 1-8): 

• Soil Health 

• Grassland 

• Forest 

• Wetland 

• Habitat 

 



Innovative Technology Solution Sought

Needed to be 
scalable to meet 
project needs 

Catchment (~40 ac)
Sediment load = 5.5 tons/yr
TP load = 2.8 lbs/yr

Lakeshed (~3,600 ac)
Sediment load = 0.02 tons
TP Load = 0.37 lbs
Majority of load deposited in 
lake:
373 tons of sediment
270 lbs of TP

Flowlines

HUC 12 (~17,000 ac)
Sediment load = 568 tons
TP load = 2,189

Some load may be contained 
locally and not make it 
downstream

HUC 10 (~132,000 ac)
Sediment load = 2,597 tons
Sediment reduction goal (20%) = 519 tons

TP load = 4,475 lbs
TP reduction goal (20%) = 895 lbs

HUC 8 (~1.1 mi ac)
Sediment load = 52,201 tons
TP load = 34,245 lbs

Target catchments with high 
sediment delivery



History of development?

• ArcGIS-based toolbar add-in

• Option for Web App

• Free to public

• Vetted by peers

Red River Basin 
Mapping 
Initiative 

2005

Red River 
Basin LiDAR

Terrain 
Analysis

Watershed  
Planning Tools

Water 
Quality DSS

Evolution of PTMApp



Solution: PTMApp

Desktop Web

https://ptmapp.bwsr.state.mn.us/User/PTMAppDesktop



Tool Overview

• Input generation most 
significant (human-time) 
part of running the tool

• Requires:

• Locating data 

• Difficult for large 
watersheds with many 
stakeholders

• Formatting for use in tool



Tool Overview

Delivery Potential (D)

Treatment Potential (T)

Peak Discharge, 

ft./sec..

Design Standard 

Velocity

0.05 ft./sec.

Reduction Ratio
(R = T/D)

R, %

< 53%

53 – 75%

75 – 90%

> 90 %

High

Low



Tool Overview

Reduction Ratio

R, %

< 53%

53 – 75%
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PTMApp use in planning and implementation

Planning

Set Priority 
Areas

Develop 
implementation 

scenarios

Evaluate 
implementation 

scenarios

Implementation

Prioritize fields

Evaluate 
practices

Track progress

20



Set Priority Areas: Source assessments

Source assessments completed for:

• Sediment

• Phosphorous

• Nitrogen



Track progress towards goals

Sediment Phosphorus  Storage 
Land Management 

or Protection 
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Develop Implementation Scenarios: Priority Locations



Prioritize Fields: WQ and Hydrology in Dubuque County



New Innovations: Hydrology



Evaluate Practices



Survey Questions: Producer Friendly & Outside of MN



Survey Questions: 9-element watershed-based plans



New Geographies: Known Geographies

• Minnesota (core development location)

• North Dakota (widespread use in eastern ND)

• Wisconsin

• Manitoba

• O’ahu



New Geographies: Primary Steps

1. Identify input conversions 

(process already developed)

2. Test and validate results



DEMO – Ingest Data Module

Key Steps

• Clips all data files to the study 

watershed/geography

• Calculates downstream flow 

length 

• Calculates upstream flow 

length



DEMO – Catchments and Loading Module

Key Steps

• Generates Catchments

• Calculates Up/Down travel times

• Sediment/TP/TN loading 

calculations

• Lake Routing (optional)

• Scale loads (optional)

• SPI



DEMO – Catchments and Loading Module



DEMO – Catchments and Loading Module



DEMO – Ranking Module

Key Steps

• Develops normalized ranks 

(i.e., percentages) of loading 

information and SPI

• Option for user’s to input a 

custom weighting to ranks



DEMO – Ranking Module



DEMO – Ranking Module



DEMO – BMP Suitability Module

Key Steps

• Identifies possible areas for BMPs

• Allows users to exclude areas for BMPs

• Add WQ benefits to ACPF data



DEMO – BMP Suitability Module



DEMO – Benefits Analysis Module



DEMO – Cost Analysis Module

Key Steps

• Cost estimate 

approximated 

at EQIP cost-

share rate

• Life cycle cost 

estimate



DEMO – Cost Analysis Module



Questions

11/2/2023 43
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Next steps in our outcomes estimation journey 

❑ Join December 6th for the AFT Retrospective Soil Health 
Calculator (R-SHEC) Tool webinar

❑ Fill out the 8-question (2-min) online evaluation survey

❑ Schedule a free “coaching” session with us

❑ Email atappross@farmland.org, RE: Coaching Request

❑ Order a free print copy of the OET Guide

❑ Keyword: “AFT outcomes tools”

Please keep in touch:
outcomestools@farmland.org

Michelle

mailto:mperez@farmland.org
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