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Overview

▬Background
▬Development Approach
▬R Shiny Application
▬Lessons Learned and Takeaways



Background



Site Background

▬Fort Hall Mine Landfill, ID
▬PCE, TCE in groundwater
▬128 wells, 221 regulated 
analytes

▬1990 – Present; 3 events/year
▬RCRA – 3 monitoring tiers
▬Pump and treat since 2002  
incomplete capture

▬Groundwater monitoring 
program, treatment system 
O&M / optimization, site 
characterization
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Spreadsheet Workflow
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Database

Graphing

Statistics

Compiled 
Report

Database 
Export Files

Screening

Manual formatting, 
notes, acronyms, 
headers/footers

Quality checks Manual file naming, location 
labels/bookmarks

Data load, 
run tests in 
macro file Quality 

checks

Data load, Pivot table, 
semiautomatic updates

Quality 
checks

All Excel and PDF files are 
organized by location and analyte 

groups

Manual file naming, location 
labels/bookmarks

Manual file naming, location 
labels/bookmarks



Project Objectives
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Overhaul existing spreadsheet workflow into scripts.
Develop a data analytics tool with…

Comprehensive, 
efficient, accurate 

analyses
Flexible data 
input options

Reusable 
intellectual 
property (IP)

Accessibility



Development Approach
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Project Solutions
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Overhaul existing spreadsheet workflow into scripts
Solutions:

Comprehensive, 
efficient, accurate 

analyses:
Flexible data input 

options:
Reusable intellectual 

property (IP): Accessibility

Data analytics 
tool coded in 
R language

API and flat 
file data 
upload 

options/data 
management

R scripts and 
GitHub 

repository

Shiny web 
application for 
internal staff



General Process

1. Identify funding

2. Understand available tools

3. Identify the team

4. Set up server and subscription

5. Development cycle

6. Expand users, incorporate feedback

7. Release product

Organize the 
database/source

Map out functionality 
(replicate and improve old 

workflow)

Establish quality 
control

Test the product

Development 
Cycle
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R Shiny Application



Terminology
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▬ R
‐ Programming language

‐ Environment for statistical 
computing and graphics

‐ Free software

‐ Wide range of packages 
and extensions 

‐ Large user community

▬ Shiny
‐ Framework for building 

web applications using R 

▬ Application
‐ The entire Shiny tool

‐ What the developer builds

‐ Interface for non-
programmers

‐ Various functionality and 
complexity depending on 
how built.

‐ Hosted on a Shiny server



Features

▬Customizable organization
▬Web-based, interactive
▬Flexible data input
▬Formatted outputs
▬Protected code
▬Automated, accurate, reproducible, 
efficient
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Little to no manual formatting
Fewer files -> fewer QC steps
No manual bookmarking

All PDFs
compiled to 
report with 
bookmarks

1 Database export
/Connection

R Shiny
Application

Internal Operations

Screening

Graphing

Statistics

1 file 
per group

1 file 
per group

W

W

W



Select Outputs
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Screening

StatisticsVisualization



Other Opportunities: ProUCL Efficiency
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Lessons Learned and Takeaways



General Success Factors
▬Understand available tools 
▬Align professional resources
▬Collaborate
▬Develop quality control procedures
▬Data management and preparation
▬ Intellectual property protection and storage
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▬ We don’t build these tools in a vacuum.
▬ We need an EDA practice.
▬ Applicable AI/ML.
▬ Opportunities through collaboration
▬ Focus growth areas: 

‐ Cloud services

‐ Quality

‐ Intellectual property

Environmental Data 
Analytics Practice (EDA)



dataCAST Tools
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When optimize data analytics workflow? 
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Client/stakeholder 
demands for 

interactive platforms

Multiple lines of evidence 
feed into interpretation ​

Complex decision-
making process​

Engaged or questioning 
clients or stakeholders 

(need for 
clear documentation, robust 

rationale)​

High volume of 
data​

Frequent, periodic data 
collection, analysis, 

reporting​

Multiple dataset 
groups/categories​

Various regulatory/
comparison criteria ​

It’s time to optimize our data analytics workflows for staff and clients.
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Benefits of Optimizing Data Analytics Workflows

Schedule
Significant time savings

Reusable IP
Project workflow is easily reusable as is 

or transferable to similar projects

Budget
Significant cost savings

Dataset Options
Support various data input formats

Accuracy
Minimize any potential user 

error by streamlining workflow

Reproducible
Reload, fix, adjust; then re-run 
analysis with one click for 

consistent outputs



Thank you!
To learn more, contact:

Emma Ehret, PE
CDM Smith
EhretEL@cdmsmith.com
208-417-2279
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