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Results

The DMAIC problem solving model was used to complete the 

objectives. Only the first four phases of the DMAIC model (Define, 

Measure, Analyze, Improve), were used.

1. Define Phase: develop and understand the problem, establish the 

project goals, and learn what the customer requirements are 

(internal and external).

2. Measure Phase: understand how the current process is 

performing by diagramming with various flow charts, and

charting to see if the existing process is stable. Setup new 

scientifically rigorous collection plans to collect new data, along 

with collection of process driver data.

3. Analyze Phase: look at the historical data and new data 

collected, see how the process drivers affect the new data (cause 

and effect). Perform a root cause analysis to determine what are 

the main causes of the problem.

4. Improvement Phase: develop improvement recommendations 

based upon the data analyzed.
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Company: This problem-solving project took place at NAPP 

Manufacturing, LLC, a pet food manufacturing company located in 

Webb City, MO. It specializes in manufacturing jerky treats for pets, 

and one of the main meats used is chicken.

Background: Water activity is a unitless measure that is one of the 

determining factors of safe packaging of food products. A water 

activity level that is too high allows for dangerous microbials to 

grow, such as salmonella, and can harm pets. A water activity level 

that is too low will cause the product to be brittle and can harm pets.

Problem: From January to February of 2020, chicken jerky dried in 

ovens 1-4 had a 0.66 Aw average and had an average variation of 

0.03 Aw within the product in each oven.

Research Objective: Find out why there is water activity variation 

within the product in each oven to help them increase their average 

water activity level from 0.66 Aw to 0.68 Aw. This can be achieved 

by understanding the oven cook process, performing root cause 

analysis to determine the main sources causing variation, and by 

providing recommendations for improvement. By improving the 

variation within the oven and inconsistent drying, the target goal can 

be achieved.

Introduction

Water activity is affected by and dependent of temperature 

(Garces-Vega et al., 2020). Through the measuring of water 

activity variation by location within the ovens, temperature 

measurements at specified grid-style locations inside the 

ovens, and downward and laminar air velocity measurements 

at specified grid-style locations inside the ovens, it was 

determined the heated air was not consistently reaching all of

the product. 

The chicken jerky is dried on carts with rows of trays. 

Obtaining uniformity in drying of the food is a major obstacle 

for convection drying in an oven, especially product that sits 

on racks at various elevations (Carbone et al., 2002). 

Acknowledgments

Thank you to NAPP Manufacturing, LLC (Parent Company: 

Whitebridge Pet Brands), Sharie Atkins (Champion), and 

employees. Thank you Dr. Howe for your invaluable 

knowledge you shared.

Manufacturing, LLC

Operational Definitions 

and Data Collection Plans 

were created to collect 

new data.

Left: Data Collection 

Plan to collect and 

measure chicken jerky 

samples to determine 

variation within the oven.

Below: Data Collection 

Plan to collect 

temperature at certain 

spots within the oven to 

detect cold spots.

Temperature Probe

Left: I-MR Chart 

showing the middle 

of Cart 1 and bottom 

of Cart 7 having the 

widest variation of 

water activity levels.

Right: Scatterplot 

showing a correlation 

between final water 

activity measurement 

and temperature 

location. 

Improvement Recommendations: due to the uneven flow 

of heated air effecting water activity variation, adjust the 

dampers to direct air throughout the oven, and decrease the 

exhaust speed to allow more time for the heated air to 

evenly reach the product.

Projected Savings: $85,000 annually.


