
WWOA Operator 
Competition –
Process Control Test

Training



Agenda
• Introductions

• Review of Test Elements

• Tips/Resources

• Group Test Review and Discussion

• Questions/Comments/Discussion



Introduction



Review of Test Elements



Multiple Choice
• Captures general knowledge within the wastewater industry.

• Best answer yields 10 points each.

• Scores generally good.



Math Multiple Choice
• Formulas not provided.

• Based on General Wastewater Math

• BRING YOUR OWN CALCULATOR

• SHOW YOUR WORK



Extended Multiple Choice
• General wastewater trivia

• Match 5 responses to the best answers from 20 options

• Points to be had here!!!



Process Scenario
• High Risk – High Reward

• Difficult but with high point totals

• Math and situation from actual facility design criteria



Return on time and in order…
• Points for simply returning in order

• Don’t forget names etc, some initial each page

• No bonus for getting done early so keep harvesting points



Where do the questions come from?
• WEF Test Examples

• Water and Wastewater Courses

• WEF Manuals 

• Activated Sludge

• MOP 11

• Other

• WDNR Study Guide

• Troy Larson



Tips/Resources



Resources
Water Environment Federation - WEF Skills Builder

• https://www.wef.org/SkillsBuilder/

Water Environment Federation – WEF Operations Challenge Team Resource Center

• https://rmwea.org/oc_process.php

Wisconsin Department of Natural Resources Wastewater Operator Certification

• https://dnr.wisconsin.gov/topic/opcert/wastewater.html
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Wastewater Treatment Mathematical Formulas
EPA Math for Wastewater Operators

• https://www.epa.gov/compliance/math-wastewater-operators#materials

Tennessee Department of Environment & Conservation

• https://www.tn.gov/content/dam/tn/environment/water/ftc/references/formula-conversions/ftc_op-cert-
formula-manual_ww.pdf

Minnesota Pollution Control Agency Training and Certification Unit

• https://www.pca.state.mn.us/sites/default/files/wq-wwtp8-02.pdf
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Preparation Strategy and Tips
• Exam will have more questions than your team will have an opportunity to complete in the given time allowed. 

• How to obtain the most points both effectively & efficiently.

• Breakup responsibilities

• Internal Clock

• Don’t know the Answer?  Circle the Question.

Teammate 1 Teammate 2 Teammate 3

Primary Focus Scenario Multiple Choice Multiple Choice Math

Secondary Focus Multiple Choice Math Multiple Choice Math Scenario

Tertiary Focus Multiple Choice Scenario Multiple Choice



Conversion Constants

Weight / Mass Volume Area Pressure/Head

• 8.34 lbs./gallon 7.48 gallons/ft3 Acre= 43,560 ft2 2.31 ft. water/psi

Power Temperature

• 3,960 water hp efficiency oC = 0.556(oF-32o)

• 1 hp = 746 watts oF = 1.8(oC) + 32o



Solving Math Problems 
• Read the problem carefully.

• Draw and label a picture of the problem.

• Think about the information you are given and what you want to know.

• Choose a formula (some problems may require more than one formula).

• Write down the formula as it is given.  Rearrange if it is not in the form you need.

• Replace the words in the formula with numbers and units from the information you have been given. (Sometimes you may 
be given information you do not need – do not let that fool you!)

• If needed, add conversion factors to end up with the requested units.

• Calculate the equation.  Multiply and/or add all the numbers in the numerator (top part of fraction) and denominator 
(bottom part of fraction) then divide the numerator by the denominator.

• Ask yourself if the final answer is reasonable for the question being asked.

• Double check to make sure your answer is in the correct units being asked for.

Reference: State of Minnesota, Minnesota Pollution Control Agency Math Concepts Review 2008



Preparation Strategy and Tips
Approach to Answering Multiple Choice 

• Exclude 1 or 2 options to increase your chances.

Approach to Answering Scenario

• Interdependent: Answer from Q1 required to solve Q2.  Q2 answer needed for Q3 etc.

• Independent: Q3 may be worth more points than either Q1, Q2 or Q4.  Begin with Q3 to maximize points.

• Avoid over thinking, read and react to the question and use the “givens” after understanding the question.



Group Test and Review



Multiple Choice – Group Test



Extended Multiple Choice – Group Test

L

E

R

B

C



Math Multiple Choice – Group Test

220 mg/L BOD * 1.65 mgd * 8.34 = 

3027



Operations Scenario

With a RAS rate of 0.8 mgd and an 
influent flow rate of 1.1 mgd what would 
the solids loading rate to the clarifier be 
with a mixed liquor concentration of 
3,500 mg/L?  

Assume both clarifiers are in service.

3,500 mg/L TSS * (0.8 + 1.1 mgd) * 8.34 =
                               2,512 sq ft 

22 lbs/sq ft/d



Questions/Comments/Discussion


	Slide 1: WWOA Operator Competition – Process Control Test
	Slide 2: Agenda
	Slide 3: Introduction
	Slide 4: Review of Test Elements
	Slide 5: Multiple Choice
	Slide 6: Math Multiple Choice
	Slide 7: Extended Multiple Choice
	Slide 8: Process Scenario
	Slide 9: Return on time and in order…
	Slide 10: Where do the questions come from?
	Slide 11: Tips/Resources
	Slide 12: Resources
	Slide 13: Wastewater Treatment Mathematical Formulas
	Slide 14: Preparation Strategy and Tips
	Slide 15: Conversion Constants
	Slide 16: Solving Math Problems 
	Slide 17: Preparation Strategy and Tips
	Slide 18: Group Test and Review
	Slide 19: Multiple Choice – Group Test
	Slide 20: Extended Multiple Choice – Group Test
	Slide 21: Math Multiple Choice – Group Test
	Slide 22: Operations Scenario
	Slide 23: Questions/Comments/Discussion

