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PSU CEE 2 – RIFFLE (Remote Independent Friendly Field-Logger 
Electronics) 

Overview 
The growing concern over water quality due to increased 
pollution and environmental hazards has led to the desire of a 
cheap and effective water analysis device. This project aimed to 
redesign/enhance with the intent to develop a low-cost (<$200) 
water quality sensor with extended sensor capabilities, refined 
design such that it can be easily implemented by a layperson, 
and increase durability of the device. The creation of this device 
will provide an increased awareness of water quality and 
increase the amount of data available for Pennsylvania lakes and streams.  
 

Objectives 
To successfully complete the project as desired, there have been five objectives set forth, as described 
below.  

1. To increase RIFFLE device functionality through the implementation of additional water quality 
sensors. Examples include temperature, conductivity, pH, turbidity, and colorimetry. 

2. To include a battery system that can sustain operation of the device for no less than 1 month. 
3. To develop a protective casing such that it can be exposed to the elements for an extended 

period of time. Hence the case should be waterproof and securable. 
4. Increase data retrieval options to ensure device readings are accessible.  
5. Obtain correlation factors (R2) greater than 0.95. 

 

Approach 
• Analyzed previous iterations to gather concepts for working hardware/software. 

• Held weekly meetings with project sponsor to ensure project progression. 

• Gathered components through Amazon including Arduino microprocessor, AC power cord, 
temperature probe, turbidity sensor, waterproof case, and miscellaneous hardware. 

• Developed conductivity sensor from AC power cord with prongs acting as conductive surfaces. 

• Constructed each water quality sensor to allow for connection to the Arduino microprocessor. 

• Compiled software code for RIFFLE operation. 

• Tested each sensor among pre-established values to obtain calibration equations and correlation 
factors. 
 

Outcomes 
As a result of this project, the RIFFLE device now 
has the capability of monitoring conductivity, 
temperature, and turbidity.  

• Correlation factors > 0.97 

• Casing rated at IP67 – highest rating 

• Overall design process can be simplified to allow 
for easier/quicker construction. 

• Measurement accuracy could be improved upon 
utilizing additional sample ranges for calibration. 

 


