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Disclaimer

This presentation and the information contained in these slides do not 
represent binding requirements on the states. Such requirements are 
found in the Clean Water Act and EPA’s implementing regulations.



Module 1: Discover, wrangle and quality control 
data

• Retrieve data, correct data types, remove duplicates 
and filter

• Flag suspect metadata, results, and locations
• Handle censored (e.g., non-detect) data 
• Harmonize synonyms, units, and speciation
• Group nearby sites and review sampling depths
• Total nitrogen and phosphorus summation

Module 2: Overlay ATTAINS assessment units, 
uses, and parameters with WQP monitoring 
locations (in active development)

Module 3:  Analyze water quality with user supplied 
criteria and methodologies (in active development)

1. What Is TADA?

A suite of open-source R 
tools (R package and R 
Shiny applications) 
designed to efficiently 
discover, compile, clean, 
analyze, and visualize data 
from the Water Quality 
Portal (WQP). Moreover, 
this project provides a hub 
for an open-source water 
quality community to 
collaborate.

2. How Does TADA work?

Flexible design of TADA functions allows users to 
easily customize their existing workflows

Lowers technical barriers to access and integrate 
disparate dataset together to support water 
analyses and research

Centralized, interoperable and reusable data 
tools reduce government costs

Supports users with variable R experience
Discovering commonalities in assessment 

processes across the nation
Sharing analysis processes, methods, R code, 

and knowledge
User driven design
Publicly available repository on GitHub is actively 

maintained and new functionality is being 
developed

Visualizing data in interactive figures, maps, and 
tables

3. Why Is TADA Useful?

TADA Functions Your Analysis

data discovery wrangle/QC
unified data set (key 

metadata)

epa.gov/waterdata/TADA

Share Water 
Conditions

(How’s My Waterway)

Share Monitoring 
Data

(WQX/WQP)
106 grant req.

Analyze Water 
Data

(TADA + Criteria 
Search Tool)

Report Impaired 
Waters and TMDLs

(ATTAINS)
106/305(b)/303(d)

Monitor 
Waters
106, 319

Supporting 
Clean Water 
Act 106, 319, 

305(b), 
303(d), 604(b)

Hydrologically-referenced 
designated beneficial uses

Water quality 
standards 

information

- Criteria components
- Frequency
- Duration
- Magnitude

- Additional complexities
- Seasonality
- Site-specific 
- Acute vs. chronic exposure
- Spatial and temporal 

aggregation
- Sampling depth
- And more!



Open-source tools

• Free and transparent
• Built in R programming language
• Public GitHub repositories

• “a key factor in our success was the EPA’s 
earlier decision to develop TADA using an 
open-source approach”

• Different tools for different users
• R package and R Shiny application(s)

• User driven design
• Increases utility and use
• Improves overall project quality



R package R Shiny app



These steps… 

wrangling,
cleaning, 

harmonizing,
filtering,
QAQC…  

often take ~80% of the 
total analysis time

Construct a unified dataset 
containing key metadata

• Is it of sufficient quality?
• Is it relevant?
• Does it include key metadata?
• Can it be harmonized and grouped in a way that makes 

sense? 

Access and process 
WQP data



TADA Working Group: 
An enthusiastic, 
engaged, open-
source community

• Discovering commonalities in assessment processes
• Crowd sourcing solutions to analysis and assessment 

related data processing challenges
• Setting priorities for TADA development
• Facilitating knowledge sharing and code collaboration
• Established in 2020, meeting every other month



Flexible, reproducible, efficient

TADA Functions Your Analysis



Geospatial tools integrating ATTAINS and 
NHDPlusV2
• Assessment unit, site, and use associations
• Collaborated with ROSSyndicate Lab at Colorado State University
• rExpertQuery 

Training video on new features: https://www.youtube.com/watch?v=7zzdGo58dvA 

https://www.youtube.com/watch?v=7zzdGo58dvA


Challenges and 
limitations
• Bug fixes, maintenance, and 

improvements to existing 
functions

• Scale and scope creep
• Data and information 

availability
• System integration
• Changing staff, budget and 

priorities

Nickel

Nitrate

Total Nitrogen, mixed forms

pH

Total Phosphorus, mixed forms

Depth, Secchi disk depth

Selenium

Silver

Temperature, water

Total suspended solids

Chromium(III)

Zinc

Arsenic

Boron

Chlorophyll a

Chromium

Chromium(VI)

Cadmium

Copper

Dissolved oxygen (DO)

Dissolved oxygen saturation

Escherichia coli

Lead

Mercury



Opportunities for expansion

Criteria
Assessment methodologies & 
additional complexities
• Spatial aggregation (x, y, z)

• Assessment unit and/or station level analysis
• Sampling depth

• Acute vs chronic exposure
• Saltwater vs freshwater
• Water type
• Data requirements

• Minimum number of samples

• Unique spatial variability
• Ecoregion, warm vs. cold water fisheries, upstream vs. 

downstream

• Species-based, life-stage dependent
• Seasonality
• And more!

Magnitude

Upper or lower limit

Range

Equation based 

hardness, pH, or T 
dependent magnitude

common for ammonia 
and toxic metals

Duration

Assessment period 
Characteristic specific 
assessment start and 

end dates

Temporal aggregation

n-day mean

n-day mean maximum 
or mean minimum

n-hour mean

 geometric mean

 arithmetic mean

n-day rolling average

Frequency 

Never exceed

10% rule

1-in-3 years rule 

applied using binomial 
test or percentile



Popularity



Broader Impacts
Use of TADA has potential to 
greatly reduce total government 
costs

State and tribal agencies

EPA regions

EPA HQ

USGS, other federal agencies

Efficient, transparent, and 
reproducible assessments

Frees up time for other important tasks

May facilitate assessing more waters

Assists tribal onboarding to ATTAINS

Helps discover and share commonalities in assessment processes 
nationally

Supports cross organization 
data integration

Improves interoperability across WQX/WQP, ATTAINS, and the 
Criteria Search Tool (CST)

Facilitates use of other organizations data in State or Tribal 
assessments

Makes the WQX QAQC service available on the WQP side

Helps find and address data quality issues in WQX/WQP



Thank you

Questions or suggestions? 
TADA website 

mullin.cristina@epa.gov 

Related sessions this week – please remember to install 
R, RStudio, and required packages before coming!

• Beginner R user: introduction to using the EPATADA R 
package to retrieve, clean, analyze, and visualize WQP 
data

• How to use the Tools for Automated Data Analysis (TADA) 
R Shiny app to retrieve, clean, and visualize Water 
Quality Portal (WQP) data (no R experience required)

• rExpertQuery: How to access ATTAINS information in R 
using Expert Query web services

https://www.epa.gov/waterdata/TADA
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