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R Courses

1.Introduction to R 
(Week 1)

2.Data manipulation and 
joining data with dplyr 
(Week 2&3)

3.Data visualization with 
ggplot (Week 4&5)

4.Project (Weeks 6 to 10)



Project Questions

“What if” we change our 
E. Coli standard?

What is the contribution 
of point sources and non-

point sources for 
impaired waters?

What is the average 
annual air quality for 

PM10, PM2.5, O3, SO2?

Which states use 
narratives to list 

impairments?



Arizona’s Index of 
Biological Integrity
Macroinvertebrates

Matt Robinson
robinson.matt@azdeq.gov



Macroinvertebrate Data 

● 2,084 samples collected between 
1993-2023

● 557 sample sites
● 1,215,464 individuals

○ 896 unique taxa
■ 32 Orders
■ 143 Families
■ 512 Genera



Index of Biological 
Integrity (IBI) 

● Requirements: Wadeable, 
perennial, riffle/run habitat, 
sampled during the index 
period

● Cold Vs Warm water
○ Cold water IBI: 7 metrics
○ Warm water IBI: 9 

metrics



IBI Assessment and 
Visualization

● Determine if IBI scores are 
meeting or violating standards

● Plot all IBI scores for a 
Waterbody



Arizona’s 
Automated 
Assessment
Mackenzie Moore
moore.mackenzie@azdeq.gov
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The Assessment Calculator 

● Pulls data from the 
WQP using 
dataRetrieval

● Converts data to 
common schema

● Determines 
exceedances 

● Assesses 
waterbodies

● Outputs decisions 
on Shiny dashboard 
and in files for 
ATTAINS 



Assessment Dashboard

ht tp s:/ / a zd e q .shinya p p s.io / a sse ssm e nt_ d a shb oa rd _ 2028_ Pro d / # se ct ion-d a shb o a rd



Using R to 
Streamline TMDL 
Processes 
Zac White, Environmental Scientist
white.zac@azdeq.gov
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ADEQ’s TMDL Unit R 
Processes

- Data management & analysis
- Find, clean, graph, analyze

- Ex: Pull data from the Water Quality Portal  

- Modeling
- Analyze trends
- Seasonality and flow variation

- Ex: Load Duration Curve template

- Shiny and Flexdashboard apps
- Create customizable apps in R
- Ex: ADEQ’s live apps

The Salt River above Roosevelt Lake



Data 
Management -

Pulling Data from 
the Water Quality 

Portal 

Preparing Water Quality Data for 
Analysis

1. Load dataRetrieval package

2. Pull WQP data using dataRetrieval 

package script

a. Waterbody(ies)

b. Pollutant(s)/Parameter(s)

c. Sample time period

3. Clean/QC/Graph/Analyze Results
a. Remove duplicates & erroneous data

b. Standardize units

c. Graph trends

d. Statistical analysis



R Modeling - Load Duration Curves (LDCs)
- Uses for LDCs:

- Critical conditions

- Pollutant load reductions 

- Requirements:
- LDC template on Github 

- Water quality data

- Flow/discharge data

- Tidyverse package

- Statistical analysis

- Ggplot2 package

- Graph results



Customizing Load Duration Curves 

ggplot2 customization allows for 
LDCs tailored for each project
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Building Apps to Address 
Challenges

R applications in TMDL 
processes?

- Identify data gaps

- Share datasets

- Impaired water prioritization

- Inform stakeholders, partner orgs 



Surface Water Quality Explorer Tool

Visualize and explore water 
quality data with interactive app

Lake Powell, AZ

Share graphs of water 
quality over time

Identify potential 
pollutant source
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TMDL Prioritization App
Index of AZ’s high priority waters based 

on state statutes, risk factors, agency 
metrics



Questions about 
our projects?

Jason Jones - jdj@azdeq.gov
Matt Robinson - robinson.matt@azdeq.gov

Mackenzie Moore - moore.mackenzie@azdeq.gov
Zac White - white.zac@azdeq.gov
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