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Presenter Notes
Presentation Notes
Tools for Automated Data Analysis (TADA) is intended to help organizations make sense of water quality monitoring data for use in assessment and (ultimately) upload to ATTAINS. TADA is still under heavy development, but the first set of data discovery/quality control/data tidying tools are available for demo/use with Water Quality Portal datasets. You can read more about TADA here. In preparation for the hands-on portion of the TADA session in September, it would be helpful for interested participants to have R and RStudio downloaded onto their computers prior to the workshop. R is a coding language used primarily for data analysis and visualization, and the two programs: R and RStudio are required to run TADA locally (on your computer). HOWEVER, you DO NOT need to know anything about coding in R to run the TADA application. The TADA "Shiny application" (named after the program used to build it, RShiny) works as a graphical user interface much like any webpage or other computer program, complete with prompts, buttons, figures, tables, and more. 


Agenda

* Installation (~5 min)
* Presentation (~25 min)
* Hands-on/Q&A (~60 min)




TADA Installation (Demo)

* TADA R Package: https://github.com/USEPA/TADA
* User Guide: https://usepa.github.io/TADA/

* TADA R Shiny App: https://github.com/USEPA/TADAShiny

e Dev web application: https://owshiny-dev.app.cloud.gov/tada-dev/

 NOTE: this space is still under development and currently may not handle multiple
instances of the app at the same time. Recommend downloading locally for now, but feel

free to try it.
e Working Group SharePoint

* Inventory of open-source R code and WQP tools — please add any
relevant packages/tools you are aware of: Inventory



https://owshiny-dev.app.cloud.gov/tada-dev/
https://usepa.sharepoint.com/:f:/r/sites/AutomatedDataAnalysisWorkingGroup/Shared%20Documents/General?csf=1&web=1&e=84wR30
https://usepa.sharepoint.com/:x:/s/AutomatedDataAnalysisWorkingGroup/EbUMOO4I-A5OvPRxaYN_JOUB08DTiRvwSP60SpUXLxN_BA
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Presenter Notes
Presentation Notes
Together, all these data resources and tools – WQP/WQX, ATTAINS, CST, TADA, and HMW, and others – support the CWA. They have dramatically improved workflows, freeing personnel previously involved in data aggregation, compiling data, and other data preprocessing steps, to instead focus on other important steps in the assessment process such as data analysis and policy implementation. In summary, the information served by these data systems and tools is used to make Clean Water Act decisions such as “Can I swim in the water or eat the fish?” and then share that information with the public, helps inform scientific studies and advancements in academia, and informs USEPA actions such as compliance monitoring and targeting and the establishment of permits and water quality standards. By working together, across EPA, states, territories, tribal nations, and by following IoW principals for data sharing and exchange, this vision is slowly becoming a reality. We plan to continue working on the vision, that is, assisting entities with performing Efficient & Reproducible Water Quality Assessments, from multiple angles. 





Vision: Efficient and Reproducible Water
Quality Assessments

* |nterconnected data resources and tools

e Streamlined water quality assessment and reporting
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Presenter Notes
Presentation Notes
EPA has been developing and maintaining data resources and tools for decades – as part of previous Water Quality Framework and now Internet of Water efforts and concepts – with a shared goal of facilitating efficient and reproducible water quality data assessments. This vision of streamlining water quality assessment and reporting has already started to become a reality through development and integration of new and existing data systems. 

In the past, water quality monitoring data and waterbody conditions information were not standardized or stored in a centralized location, and could not be easily shared, used, or summarized at the national scale. Information was buried in documents, PDF’s, and personal spreadsheets, and hard to find. Through the new data resources and tools developed by EPA and our data partners, this once hard to find data is now discoverable and quarriable from centralized systems and has proven to be much more valuable in this format. Conceptually, this applies to all kinds of water data, from monitoring samples and measurements to results from assessments regarding the conditions of the Nation’s surface waters, and Water Quality Standards information. 



TADA Vision

Discover, wrangle, and QC data
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ADA (Tools for Automated Data Analysis
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Presenter Notes
Presentation Notes
Combined, these data resources have laid the foundation for development of other data tools such as TADA, or Tools for Automated Data Analysis.  TADA encompasses an R package for programmers and web application for non-programmers, all which are currently under development – new features are added every month. These tools are designed to help organizations more efficiently compile and evaluate Water Quality Portal (WQP) data collected from surface water monitoring sites. Once finished, TADA aims to meet the following user requirements: 1) data discovery and cleaning, 2) WQP site and ATTAINS assessment unit and use integration, 3) criteria and methodologies integration, and 4) assessment unit-use-parameter level analyses in a format compatible with ATTAINS. Many states have already developed similar tools that work for them internally, and at EPA, we are now working to develop flexible tools that will be accessible for use by all organizations in need. 



TA DA Vl S | O ﬂ Use of TADA has potential to greatly reduce total government costs

aCross:

* State and tribal agencies

* EPA regions

e EPA HQ

» USGS, other federal agencies

B rO a d e r Efficient, transparent, and reproducible assessments

* Frees up time for other important tasks
» May facilitate assessing more waters
| m p a Ct S * Assists tribal onboarding to ATTAINS
* Helps discover and share commonalities in assessment processes nationally
* Improves interoperability across WQX/WQP, ATTAINS, and the Criteria Search Tool (CST)

Building data equity

* 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



TADA Working Group: Mission

Working Group Mission Statement: To share and develop R code for evaluating and
visualizing WQP data more efficiently though collaboration and open-source
programming. This includes working together to find commonalities in assessment
processes across the nation, creating flexible tools that can be easily customized to
work within existing workflows, supporting each other in learning R, and ensuring
products will be accessible to organizations most in need.

“Automating 80%

: . Hydrologically-referenced Assessment Criteria & :
helpful”
Q  |e’
“Serve as a hub for an

= open-source water
quality community”



Presenter Notes
Presentation Notes
Currently meet ever other month – let me know if you would like to join. Send us an email or send around sign up sheet.

Well received by enthusiastic, engaged user community (open source/collaborative effort from start = more use product)
R, a statistical software language, and RShiny, a customizable visualization tool

To share and develop R code for evaluating and visualizing Water Quality Portal (WQP) data more efficiently though collaboration and open-source programming. This includes working together to find commonalities in assessment processes across the nation, creating flexible tools that can be easily customized to work within existing workflows, supporting each other in learning R, and ensuring products will be accessible to organizations most in need.  


Inventory of Open-Source
R Tools for Water Analyses

e Over 50 resources to learn from, and build on

* Working Group helps share knowledge, examples, and
set priorities

* Faster progress through collaboration and iteration
(learning from each other)
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Sac and Fox — ATTAINS Big 4 Excel Worksheet

Sac and Fox_Dale Miller_ATTAINS Big 4 Worksheet v2 Locked.xlsx = Last Modified: 5/12/2021 -

je)

Search (Alt+Q)
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—h —
[] & Cut Calibri T e =
Copy
Paste EB chy = o Insert Delete Format
< Format Painter T - - -
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1 Primary Body Contact/Recreation Beneficial Use (Cultural)
2 | Time Period: |October 1, 2015-September 30, 2017
3 | Time Period: May 1- September 30 |Recreati0n Season
4 Criteria Oklahoma Water Quality Standards (Chapter 45 (p21))
5 Supported | 10% of the sample concentrations exceed the MDLs (406 cf/100mL) during recreational season AND Monthly geo mean is < 126 cf/100mL.
& | Not Supported |~ 10% of the sample concentrations exceed the MDLs (406 cfi/100mL) during recreational season OR Monthly geo mean is > 126 cfu/100mL.
T % for Determination Criteria Level (p21 OWQS) Chap 45 Site Total Primary Body Contact/Recreation Beneficial Use

it : ; #Samples| # Samples | # Actual 3 e : - -
g Parameter Monitoring Site Longitude | Latitude . E Numerical Criteria | Geometric Mean Samples % Exceedance Supporting Use Not Supporting Use
> 75% Required Planned | Required |Sampled 2

9 = (MPN) (MPN) Exceeding < 10% Exceedance > 10% Exceedance
10 Ecoli Bellcow Creek 001 35.651971 | -96.893034 83% 18 13.5 15 406 126 7] 40% 40%
11 Ecoli Deep Fork River 35.666382 | -96.679904 96% 24 18 23 406 126 1 4%
12 Ecoli Deep Fork River 002 35.64223 | -96.822198 94% 18 13.5 17 406 126 0 0%
13 Ecoli Deep Fork River 003 35.640511 | -96.910903 94% 18 13.5 17 406 126 2 12%
14 Ecoli Dry Creek 001 35.683965 | -96.698024 78% 18 13.5 14 406 126 1] 43% 43%
15 Ecoli Quapaw Creek 001 35.621029 | -96.822178 78% 18 13.5 14 406 126 2 14%
16 Ecoli Robinson Creek 001 * | 35.608344 | -96.733529 50% 18 13.5 9 406 126 6 67%
17 Ecoli Veteran's Lake ** 35.677712 | -96.658318 96% 24 18 406 126 0
18 Ecoli Veteran's Lake 002 ** | 35.677965 | -96.657858
19 Ecoli Veteran's Lake 003 ** | 35.677534 | -96.657402
20 Ecoli Veteran's Lake 004 ** | 35.677172 | -96.658152
21 Ecoli Veteran's Lake 005 ** | 35.67758 | -96.65796
22

Robinson Creek 001



Presenter Notes
Presentation Notes
Here is another great example of an assessment tool! Sadly, Dale Miller has passed – but he was a big contributor to our early requirements gathering along with Angie Reed (Penobscot Nation), Sophie Stauffer (Pueblo of Tesuque), Micah Isaacs (Absentee Shawnee Tribe), Colin Larrick (Ute Mountain Tribe), and others. 


Involving end users in the development process

Agile & Community Development

via GitHub

e GitHub: setting stage for community
participation (two public

repositories)

 Community can be anyone

* EPA/ORISE initial development

* Contract to support subject
experts with varying R skills

TADA DN Reference] Articles ¥

Contributing

2023-06-07

Source, yignettes/COMTRIBUTING, Emd

Contribute to TADA!

We encourage you to read this project’'s CONTRIBUTING policy (you are here), its LICEMSE, and its
README.

We're so glad you're thinking about contributing to an EPA open source project! If you're unsure
about anything, just ask — or submit your issue or pull request anyway. The weorst that can
happen is we’'ll politely ask you to change semething. We appreciate all friendly contributions.

MNo matter who you are, if you spot an error, omission, or bug, you're welcome to open an issue in

this repol

TADA Working Group Mission

To share and develop R code for evaluating and visualizing Water Quality Portal (WQF) data more
efficiently though collaboration and open-source programming. This includes working together
to find commonalities in assessment processes across the nation, creating flexible tools that can
be easily customized to work within existing workflows, supporting each other in learning R, and
ensuring products will be accessible to organizations most in need.

On this page

Contribute to TADA!

TADA Working Group Mission
Package Development
What is GitHub?

Required Installations
Issues

Eranches and Pull Requests
Additional References
Open-Source Code Policy
License

Disclaimer

Contact

Contributors 11

@® &2H9@
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https://usepa.github.io/TADA/articles/CONTRIBUTING.html



Data preparation accounts for about 80% of the work

of data scientists

P What data scientists spend the most time doing
v ® Building training s
® (Cleaning and organizing data: 60%
o e "
® Collecting data sets; 19%
—— Mining data for patterns: 9%
[ ® Refining algorithms: 4%
\ / ® Other: 5%

Module 1: Data Discovery
and Wrangling

In Progress




.. . . Water Quality
Finding readily available data
%PAmmg Y o Portal (WQP

Environmental Protection
Agency

Environmental Topics Laws & Regulations Report a Violation About EPA

Tools for Automated Data Analysis (TADA) Module 1: Water Quality NATIONAL WATER
Portal Data Discovery and Cleaning QUALITY MONITORING

1. Load 2. Overview 3. Flag 4. Censored Data mu"c'L

Option A: Use example data

$Ruse exampledata

g
Option B: Query the Water Quality Portal (WQP) \‘-” Em f“-!l-l'.é USGS

Use the fields below to download a dataset directly from WQP. Fields with *(s)' in the label allow multiple selections. Hydrologic Units may be at any scale, from subwatershed to region. However, be Unit:—*:i States . M&lﬂranﬁmgmgmﬂd
mindful that large queries may time out. Environmental Protection
Agency
State County (pick state first) Hydrologic Unit

Monitoring Location ID(s) Organization(s) Project(s)
Characteristic Group Characteristic(s) Sample Media d a ta Ret r] eva l
- Water v
=z
Site Type(s) Start Date End Date ‘
2023-04-21 2023-04-21

Option C: Upload dataset WQ A

Select a file from your computer. This upload feature currently only accepts data in .xls and .xlsx formats. The file can be a fresh TADA dataset or a working TADA dataset that you are returning to the app
WATER QUALITY EXCHANGE

to iterate on. Data must also be formatted in the EPA Water Quality eXchange (WQX) schema to leverage this tool. You may reach out to the WQX helpdesk at WQX@epa.gov for assistance preparing and
submitting your data to the WQP through EPA's WQX.

Browse...


Presenter Notes
Presentation Notes
(a) The WQP is great because of the WQX schema and underlying data structure, which makes it easy to query datasets and have an idea of what you'll get back from the portal.
(b) However, there are several ways for data submitters to interpret the schema within the defined business rules of WQX, and occasionally data upload errors happen. This means that WQP users often need to perform additional QC on their dataset to ensure they are working with a dataset that is suitable for assessment and analysis.
(c) TADA provides a comprehensive framework for reviewing important fields in the data, performing simple conversions, and making suitability decisions. Additionally, TADA preserves the original dataset AND documents user decisions using plain language to ensure transparency and repeatability. 


USGS's

dataRetrieval Q
functions

.

Improving data equity

Many spend 80% of their
total analysis time on these
steps (wrangling/cleaning —
harmonizing, filtering,
QAQC’ing, etc.)

Constructing a unified dataset
containing key metadata

Are the data of sufficient quality for my analysis?

What harmonization and formatting steps are
needed to use the data?



TADA.Remove TADA.RemovalReason

TRUE Flag: Measurement activity type code indicates it is a QC replicate, duplicate, or blank
TRUE Filter: Exclude ActivityTypeCode is Sample-Composite Without Parents

TRUE Filter: Exclude HydrologicCondition is Rising stage or Falling stage

FALSE

Filter: Exclude MonitoringlLocationTypeName is Wetland Undifferentiated or Well or Waste
Sewer or Storm Sewer or Land or Facility Other or Canal Transport or Canal Irrigation or

S f TRUE Canal Drainage
u I I I I I l a ry O Flag: Result value is not numeric or result value is NA and no detection limit value is

provided, Flag: Measurement activity type code indicates it is a QC replicate, duplicate, or

User Decisions

Flag: Result value is not numeric or result value is NA and no detection limit value is
TRUE provided

Flag: Measurement activity type code indicates it is a QC replicate, duplicate, or blank,

Filter: Exclude MonitoringLocationTypeName is Wetland Undifferentiated or Well or Waste

Sewer or Storm Sewer or Land or Facility Other or Canal Transport or Canal Irrigation or
TRUE Canal Drainage

Removal Reasons
Filter: Exclude ActivityTypaCode is Sample-Compaosite Without Farents - 18 results
Filter: Exclude HydrologicCondition is Rising stage or Falling stage - 18 results
Filter: Exclude MonitaringLocationTypelame is Wetland Undifferentiated or Well or Waste Sewer or Storm Sewer or Land or Facility Other or Canal Transport or Canal Irrigation or Canal Drainage - 1028 results
Filtar: Exclude TADA. Characteristichame is AMMOMNIA - 72 results
Flag: Conflict between detection condition text and detection limit type ar detection limit type is not in WQx domain tables (likely USGSMWIS-specific) - 12 results
Flag: Measurement activity type code indicates it is a QC replicate, duplicate, or blank - 1728 results

Flag: Result value is not numeric or result value is MA and no detection limit value is provided - 17 results



Data

Your dataset contains 131,106 unigue results from 221 monitoring location(s) and 6 unigue organization(s).

Shuwl 10 v i entries
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# i
o Tanin P b P b -
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TADA Working Group: Identifying
requirements and priorities

Scope

Focusing on quantitative (hnumeric) water data in
the WQP to start

Focusing on frequently assessed parameters
Common assessment processes and
methodologies

Arsenic Nickel
Boron Nitrate
Chlorophyll a Total Nitrogen, mixed forms
Chromium pH
Chromium(VI) Total Phosphorus, mixed forms
Cadmium Depth, Secchi disk depth
Copper Selenium
Dissolved oxygen (DO) Silver
Dissolved oxygen saturation Temperature, water
Escherichia coli Total suspended solids
Lead Chromium(lIl)

Mercury Zinc

Common Methodologies

Spatial aggregation — assessment unit and station level
assessments

Characteristic specific assessment start and end dates
Magnitude, duration (temporal aggregation)
Criteria context — upper or lower limit, range

n-day mean, n-day mean maximum or mean minimum, n-
hour mean, geometric mean, arithmetic mean, n-day rolling
average

Frequency criteria (e.g., 10% rule, 1-in-3 years rule applied
using binomial test or percentile)

Custom input equations needed to calculate criteria (e.g., for
ammonia and certain metals)

Incorporating depth
Acute vs chronic

Seasonality


Presenter Notes
Presentation Notes
Increased communication about assessment processes & methodologies may improve collaboration, consistency, and knowledge across EPA regions, states, tribal nations, and other stakeholders, and better enable science-based water resource decisions

Serve as a hub for an expanding, open-source water quality data analysis community that provides guidance, use cases, developed examples & technical support

Collaborative Approach to Requirements Gathering
In the process of reviewing publicly available documentation of assessment and listing methodologies
Understanding the universe of listing and assessment methodologies across states and tribes and which methodologies are most common, what we all do, what is different - Develop a list of assessment and listing methodologies used by states and tribes – a list of statistical functions and necessary inputs - we are gathering statistical functions and variations in methodologies
For example, some states may assess their standards against a 7-day average for a given parameter, while another state or tribe assesses they’re against a 30-day rolling average. Some may use hardness dependent criteria for metals analysis while others do not.  
For example, some states may assess their standards against a 7-day average for a given parameter, while another state or tribe assesses they’re against a 30-day rolling average. Some may use hardness dependent criteria for metals analysis while others do not.  
Understanding this variation is critical for the success of this project and a major focus for our requirements gathering. 
The tool will prioritize including methodologies commonly used to assess each parameter group. T
Two-pronged approach to requirements gathering
Review of available data systems and literature
What can we pull in from WQP, ATTAINS, OST’s criteria search tool, or other potential data sources to help automate the assessment process?
At least one state and tribal assessment methodology report from each EPA region



Under development

e Does not include narrative standards, duration and frequency, or
methodologies

e This compilation is continuously updated as EPA approves new or
revised WQS

Users can:

| nteg rate e Query by parameter, application or criteria magnitude value
C rlte I'I a Se a rC h e Direct application = designated uses

e Indirect application = specific waterbody, all other waters, or a
TO O | class of waters of the parameter

e Query within a state or across all states
e Find National Recommended Water Quality Criteria (304A)
e More detailed webpages for each State, Territory, or Authorized
Tribe

e Download as a "flat" spreadsheet file to support custom searches
and analyses

e Find source document linking the criterion to EPA-approved state
regulation

https://www.epa.gov
/wqs-tech/state-
specific-water-
qguality-standards-
effective-under-
clean-water-act-cwa



https://www.epa.gov/wqs-tech/state-specific-water-quality-standards-effective-under-clean-water-act-cwa
https://www.epa.gov/wqs-tech/state-specific-water-quality-standards-effective-under-clean-water-act-cwa
https://www.epa.gov/wqs-tech/state-specific-water-quality-standards-effective-under-clean-water-act-cwa
https://www.epa.gov/wqs-tech/state-specific-water-quality-standards-effective-under-clean-water-act-cwa
https://www.epa.gov/wqs-tech/state-specific-water-quality-standards-effective-under-clean-water-act-cwa
https://www.epa.gov/wqs-tech/state-specific-water-quality-standards-effective-under-clean-water-act-cwa
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DO and AQU pH and AQU

Joined data frame with wWQP < O | l < e p t l | a ‘ Joined data frame with WQP

results, station/AU, and use data results, station/AU, and use data
1 row of the 1 row of the

DefineCriteriaAndMethods ----- DefineCriteriaAndMethods -----

file file

L Exa M p ‘ e L

Magnitude and Duration
Analysis

4

Magnitude and Duration
Analysis

results will be

Duration- Duratio Magnitude Magnitude- Y= meeting criteri; . Duration- Duration- Maghni i -
Characteristic Use Result Criteria -Criteria Criteria Magthde and Characteristic Use Result Criteria - Criteria
Value Value Context i duration analysis Value Context
DO AQU pH AQU

5 mg/L az—e(::;e 3mg/L LowerLimit Y available for all 3 3?\&?:" 6-8 Range N
parameter and use
DO AQU 7 mg/L az;i':;e 3mg/L LowerLimit Y combinations pH AQU 5 3%'?:" 6-8 Range N
Frequency Analysis Frequency Analysis
Freq-result (# or % Freq-result (# or %
Characteristic mna‘;;::::gi d Freq-criteria Pﬁ:m_:zgz:” ParameterStatus Characteristic m’;::?:::gi d Freq-criteria P':;{:m_:ﬁ.gl-DAéN ParameterStatus
duration criteria) duration criteria)
DO AQU 0 1in 3 years Meeting criteria Meeting criteria pH AQU 15% 10%, Not meeting o
percentile criteria

Frequency analysis results will
be available for all parameter
and use combinations

Station or AU Analysis for Use
(USE_ATTAINMENT_CODE)
@ AU or station use analysis

results will be provided for

Not Supporting Station )
all designated uses



Duration- ) Magnitude- | Magnitude- | Y=meeting criteria;
Duration- & & &

Characteristic Result o . Criteria Criteria N=not meeting
Criteria o .
Value Value Context criteria

7-day

3 mg/L LowerLimit Y
average

Duration-
Result

@ 4 7-day 3 mg/L LowerLimit Y
average

Frequency Analysis
(PARAM_ATTAINMENT_CODE)

Freq-result (# or %
. not meeting Freq-criteria PARAM_ATTAIN
= Parameter:
Characteristic magnitude and MENT_CODE arameterStatus
duration criteria)

DO AQU 0 1in 3 years Meeting criteria Meeting criteria

Frequency Analysis
(PARAM_ATTAINMENT_CODE

Freq-result (# or %
Characteristic not meeting Freq-criteria PARAM_ATTAIN ParameterStatus
magnitude and MENT_CODE
duration criteria)
pH AQU 15%

10%, Not meeting
percentile criteria

Cause
Frequency analysis results will

be available for all parameter
and use combinations

Station or AU Analysis for Use
(USE_ATTAINMENT_CODE)
@ “ AU or station use analysis

results will be provided for

Not Supporting Station )
all designated uses



Duration- . Magnitude- | Magnitude- | Y=meeting criteria;
Lrow ot th . Duration- o . o . .
M [ Characteristic Result N Criteria Criteria N=not meeting
; Criteria . .
Value Value Context criteria

30-day Min

Duration-

Characteristic Result
Value
DO AQU 5mg/L

DO AQU 7 mg/L
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* Gathered requirements, at refining
stage

* Developed most functions, at refining
stage

* Aiming to wrap up this fall/winter

e Potential barriers/slow downs
* Testing
e Staff turnover
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Module 3 (setting stage for development through CST/IoW work in house, no funding, making some progress through collaboration with OST)
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* Gathered requirements, at refining stage
 Started proof of concept, not coding yet

* Potential barriers/slow downs
* Formatting water quality standard information (related CST loW project)

e CST does not include narrative standards, duration and frequency, or
methodologies

» System crosswalk development and maintenance (parameters, designated uses)

e Collaboration between OW and OST, regional coordinators, and
states/territories/tribes
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Module 3 (setting stage for development through CST/IoW work in house, no funding, making some progress through collaboration with OST)
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Water Quality Portal — Tools for
Automated Data Analysis (TADA)

What are the capabilities of TADA?

The U.5. Environmental Protection Agency (EPA) TADA (Tools for Automated Data Analysis)
encompasses an R package and series of R Shiny applications currently under development -
new features are added every month. These tools are designed to help Tribes, Tribal Nations,

Pueblos, States and other stakeholders more efficiently compile and evaluate Water Quality

Portal (WOP) [ data collected from surface water monitoring sites.

As of Spring 2023, TADAShiny (Module 1: Data Discovery and Cleaning) retrieves data from the
WQP and runs it through a series of quality control screens and data wrangling steps. Features
include flagging invalid results and metadata using validation reference tables, harmonization of
synonyms, result and depth unit conversions, censored {detection limit) data substitutions,
dataset filtering, and data visualizations. TADA leverages the EPA Water Quality eXchange (WQX)
QAQCCharacterisiticValidation demain value service (available here) to flag invalid results and
metadata. Users will be able to review and download summary information about their dataset,
along with a data file and that is ready for additional manual review and use in subsequent
analyses. Within the application, users decide to flag data for removal or keep data depending
on its quality and relevance for their analysis. Data in the WQP are not altered by TADA - if
underlying data quality issues are found using TADA, users can contact the WQX helpdesk
{(WQX@epa.gov) for assistance fixing their organizations data in the WQP. Only data submitting
organizations are allowed to make changes to their data. If WQP data users find data quality
issues for which they are not the data owner, they may also reach out to the WQX helpdesk who

can let the data owner know about the issue.

Once finished, TADA aims to meet the following user requirements: 1) data discovery and
cleaning, 2) assessment unit and use integration, 3} criteria and methodologies integration, and

4} assessment unit-use-parameter level analyses in a format compatible with the EPA

Assessment, Total Maximum Daily Load (TMDL) Tracking and Implementation System (ATTAINS).

The TADA Team is using an agile development approach. User requirements are still being

adjusted as needed during development using frequent feedback solicited from the TADA user

community.

Search EPA_gov n

Current TADA
Products

e Different tools for different users

* R Package (coders)
* R Shiny Application (non-coders)

* User Guides on GitHub Pages
* EPA TADA Website
* Inventory of Open Source and/or Publicly

Available Tools that Use WQP Data/Services

e Rand R Shiny Learning Resources for Water

Community, Collaborative Effort Between TADA
Working Group & North American Lake
Management Society (NALMS)

* TADA Master List of Requirements (four

modules)


https://github.com/USEPA/TADA
https://github.com/USEPA/TADAShiny
https://usepa.github.io/TADA
https://www.epa.gov/waterdata/TADA
https://usepa.sharepoint.com/:x:/r/sites/AutomatedDataAnalysisWorkingGroup/_layouts/15/Doc.aspx?sourcedoc=%7BEE380CB5-F808-4E0E-BCF4-7169837F24E5%7D&file=Inventory.xlsx&action=default&mobileredirect=true&cid=4cf5c2ea-e02a-465b-8739-4cad160f08ea
https://nalms.shinyapps.io/Shiny_for_Water_Resources/

Other tools that are compatible with WQX/WQP

* WQX laid the groundwork for EPA’s How's My Waterway (HMW)
* Would not be possible without WQX data model and standards that drive it all

» USGS’s EGRET R package: Exploration and Graphics for RivEr Trends (EGRET): An R-package for the analysis of long-
term changes in water quality and streamflow, including the water-quality method Weighted Regressions on Time,
Discharge, and Season (WRTDS)

* Delaware WQP: Features of this site include a map interface of all water quality monitoring sites, graphs of water
quality data, historical data files, and a water quality conditions search tool

e U.S. EPA Freshwater Explorer — specific conductivity

e Utah’sirTools and wgTools R packages: A set of useful functions that are commonly used and re-used in water
quality analyses (ex. converting units, loading calculations, and downloading data). These packages live on the Utah
Division of Water Quality’s GitHub.

e https://nalms.shinyapps.io/Shiny for Water Resources/

e ContDataSumViz, for summarizing and visualizing QC’d continuous sensor data

..and more! Please reach out if you are interested in learning about others!
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Use cases

https://www.epa.gov/waterdata/hows-my-waterway
http://usgs-r.github.io/EGRET/
http://demac.udel.edu/waterquality/
https://epa.maps.arcgis.com/apps/Cascade/index.html?appid=13fe4698f35d4a95ba9dfe6f8033f735
https://bookdown.org/jakevl/wasteloadR-guide/packages.html
https://github.com/utah-dwq
https://github.com/utah-dwq
https://nalms.shinyapps.io/Shiny_for_Water_Resources/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcontdataqcsumviz_containerized_stg.app.cloud.gov%2F&data=05%7C01%7CMullin.Cristina%40epa.gov%7C13fee035085d4426351e08dbb88ed290%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C638306695781431921%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=qyrTkQSsaFhotPFppY0F5FOwMjnUQqOIOPNXAF1p8BE%3D&reserved=0

For Today’s Training

 TADA Package Vignette:

https://usepa.github.io/TADA/artic
les/TADAModulel.html

 TADA Shiny App:
https://github.com/USEPA/TADASh
iny

e Feedback Form:

https://forms.gle/BKeb9PxgcYgNK
9mb9



Presenter Notes
Presentation Notes
This is not only an opportunity to try out tools intended to improve efficiency, repeatability, and transparency in water quality data analysis, but a chance for you to let us know the extent to which the current tool meets/will meet your needs. It is very important to us to understand and address your assessment needs to the best of our abilities, and we want your feedback.

Download and join relevant WQP profiles that include all the metadata needed for a CWA assessment 
Review metadata and filter the data down to only the data relevant for the specific water quality assessment being conducted at the time 
Perform quality assurance and quality control checks on the data to get it ready for more complex analyses to come.  
Data for each parameter should have consistent units, samples fractions, and speciation. 
Only data that is of high quality, and relevant to the specific assessment being conducted, should be included in the final csv downloaded


https://usepa.github.io/TADA/articles/TADAModule1.html
https://usepa.github.io/TADA/articles/TADAModule1.html
https://github.com/USEPA/TADAShiny
https://github.com/USEPA/TADAShiny
https://forms.gle/BKeb9PxgcYgNK9mb9
https://forms.gle/BKeb9PxgcYgNK9mb9

Thank you for listening!

Email:

mullin.cristina@epa.gov

LinkedIn:
https://www.linkedin.com/in/cristina-
mullin-95953099/



mailto:mullin.cristina@epa.gov
https://www.linkedin.com/in/cristina-mullin-95953099/
https://www.linkedin.com/in/cristina-mullin-95953099/
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