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This training series is funded by the EPA





WPI/ABC Operator Certification



Schedule for 2025:
Date Topic
6/25/25 Program Overview, Test Format, Study & Test Tips

7/9/25 Drinking Water System Overview - (Source, Treatment, & Distribution)

7/23/25 Basic Operator Math (+,  -, /, x, Exponents and basic algebra)

8/6/25 Applied Operator Math (e.g. Areas, Volume,  Flow Rates, Detention Time, Pressure/Hydraulic Head)

8/20/25 Drinking Water Regulations

9/3/25 Source Water Characteristics

9/17/25 Surface Water Intake Components, Well Components, and O&M

10/1/25 Disinfection 1: Chloramines, UV, Chlorine Dioxide, Chlorine

10/15/25
Disinfection 2: Chlorine Disinfection Application for Sodium Hypochlorite and Gas Chlorine 
(including storage and safety)

10/29/25 Disinfection 3: Distribution System Application, Residual Measurement, Evaluation & Adjustment, 

11/12/25 Disinfection 4: Chlorine Disinfection Math

12/3/25
Surface Water Treatment 1: Coagulation, Flocculation, Sedimentation (including chemistry, process 
controls, operations)

12/17/25 Surface Water Treatment 2: Filtration



https://swefc.unm.edu/home/op-cert-trainings/



Sign in for every 
session to ensure 
you get credit for 
attending



Why is it important for water operators to 
have a good understanding of math?

• Water usage
• Storage capacity
• Flow and retention rates
• Chemical usage and dosage
• Rate setting and budgeting
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But first, we need to go over some math 
fundamentals



Today’s math topics

•All About Equations: 
• Order of Operations
• Rearranging Equations and Solving For The 
Unknown

•Percentages
•Units
•Conversions
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What would you say is your water 
math proficiency?



What is an Equation?
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Equations are balanced math 
sentences

Left Side = Right Side

A technique for answering a question about how much, how 
long, or how fast



Order of Operations
Please  (Parentheses)

Excuse (Exponents)

My Dear (Multiply and/or Divide)

Aunt Sally (Add and/or Subtract)

“PEMDAS" 13



Example      (Please Excuse My Dear Aunt Sally)

(4)(2) + (6x5)2 – 16 = ?
Parentheses

(4)(2) + (30)2 – 16 = ?
Exponents

(4)(2) + 900 – 16 = ?
Multiply/Divide

8 + 900 – 16 = ?
 Add/Subtract

8 + 900 – 16 = 892 14
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Equations are balanced math sentences

Left Side = Right Side

Rearranging equations makes them easier 
to handle before inserting known numbers 

and helps keep track of units



Solving for the Unknown and Rearranging 
Equations, aka Algebra

• The unknown is the part of the equation that we 
are trying to find or solve for

• Sometimes  represented by a letter such as d, t, or 
x (variable)

• When solving for an unknown, the 
variable/unknown must be by itself on one side of 
the equation
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46 + x = 98



Solving for x
Addition and Subtraction
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Example
46 + x = 98
46 – 46 + x = 98 – 46
x = 52

1. To get x alone, you have to 
move other numbers across 
the equal sign (=)

2. Remember an equation must 
be balanced

3. When a number crosses the 
equal sign, it does the opposite 
of what it was doing on the 
other side

4. If a number is positive on one 
side, it will be subtracted from 
both sides

5. If a number is negative from 
one side, it will added to both 
sides

Example
x – 12 = 25
x – 12 +12 = 25 +12
x = 37



Solving for x
Addition and Subtraction Practice
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Solve for x
2 + 15 – 8 + x = 50 + 8

 
   
 

x = 50 + 8 – 2 – 15 + 8

x = 49

Solve for x
8 + 6 – x + 5 + 2 = 29  
 
   
 

-x = 29 – 8 – 6 – 5 – 2

-x = 8

x = -8



Solving for x
Multiplication and Division
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Example
5x = 55

5 x = 55
5        5
x = 55
       5
x = 11

1. To get x alone other numbers 
must cross the equal sign (=)

2. Remember an equation must be 
balanced

3. When a number crosses the equal 
sign, it does the opposite of what 
it was doing on the other side

4. If a number is multiplied on one 
side, it will be divided from both 
sides

5. If a number is divided on one side, 
it will be multiplied on both sides



Solve for x

Solving for x
Multiplication and Division Practice
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Solve for x

𝑥𝑥
41.7

= 15

𝑥𝑥
(8.34)(5)

= 15

𝒙𝒙 = 𝟔𝟔𝟔𝟔𝟔𝟔. 𝟓𝟓

𝑥𝑥 7.2 8.34 = 2550 

𝑥𝑥(60.048) = 2550 

𝒙𝒙 = 𝟒𝟒𝟒𝟒. 𝟒𝟒𝟒𝟒
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Fractions and Decimals
Used to represent parts of a whole

Converting…

Fraction to decimals: divide the numerator by the denominator
Ex. 1

2
= 1 ÷ 2 = 0.5

Decimals to Fraction: write the decimal as a fraction, multiply the 
numerator and denominator by 100, simplify using the lowest common 
denominator.
Ex. 2.75 = 2.75×100

1×100
= 275÷25

100÷25
= 11

4



% Percentage: just another fraction 

Per cent; parts per hundred
• Fractions with 100 in the denominator
• Can be converted to a fraction or a decimal

30 percent =  𝟑𝟑𝟑𝟑
𝟏𝟏𝟏𝟏𝟏𝟏

= 0.3=  30%
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Converting Percents into Decimals

•Drop the percent sign 
•Divide the number by 100 

(Move decimal left two places)

65%
= 65/100 
= 0.65

65% 
= 0.65

26



Converting Decimals into Percents

•Multiply the number by 100 
(Move decimal right two places)

•Add the percent sign

0.65
= 0.65*100 
= 65%

0.65 
= 65%
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Change the Percents into decimals

       3% =                                      25% =

  0.05% =                                    135% =

Change the decimals into Percents

   10.5 =                                     0.01 =  

   0.36 =                                   0.263 =

Changing Between Percents and 
Decimals Practice

.03

.0005

.25

1.35

1050%

36%

1%

26.3%
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Rounding

The temperature of a digester that operates in the mesophilic range 
is measured to be 37°C. What is this temperature in degrees 
Fahrenheit?
A. 55
B. 80
C. 99
D. 107

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = ℃ 1.8 + 32
= 37 1.8 + 32

= 66.6 + 32
= 98.6°𝐹𝐹

Round up if the last digit is between 5 and 9
Round down if the last digit is between 1 
and 4



Units
• Temperature 

• °F, °C, K
• Distance/length

• Inches, feet, meters, miles, kilometers
• Area 

• inches2, feet2, meters2, miles2

• Volume
• ft3, m3, gallons, liters, acre-feet

• Mass
• lbs; grams, kilograms, tons

• Rate
• CFS, GPM 30

Rate measurements 
are a unit (e.g., 
volume, distance) 
divided by what 
variable/dimension?

A. Height
B. Weight
C. Time
D. Volume



Metric System
Meter (Length) Liter (Volume) Gram (Mass)

Milli- 1 m = 1000 mm 1 L = 1000 mL 1 g = 1000 mg

Centi- 1 m = 100 cm 1 L = 100 cL 1 g = 100 cg

Deci- 1 m = 10 dm 1 L = 10 dL 1 g = 10 dg

Base 1 m = 1 m 1 L = 1 L 1 g = 1 g

Deca- 1 m = 0.1 dam 1 L = 0.1 daL 1 g = 0.1 dag

Hecto- 1 m = 0.01 hm 1 L = 0.01 hL 1 g = 0.01 hg

Kilo- 1 m = 0.001 km 1 L = 0.001 kL 1 g = 0.001 kg
31



Metric System
Meter (Length) Liter (Volume) Gram (Mass)

Milli - 1 m = 1000 mm 1 L = 1000 mL 1 g = 1000 mg

Centi- 1 m = 100 cm 1 L = 100 cL 1 g = 100 cg

Deci- 1 m = 10 dm 1 L = 10 dL 1 g = 10 dg

Base 1 m = 1 m 1 L = 1 L 1 g = 1 g

Deca- 1 m = 0.1 dam 1 L = 0.1 daL 1 g = 0.1 dag

Hecto- 1 m = 0.01 hm 1 L = 0.01 hL 1 g = 0.01 hg

Kilo- 1 m = 0.001 km 1 L = 0.001 kL 1 g = 0.001 kg
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Conversions
Common Conversion Factors

1 acre = 43,560 ft2

1 acre-foot = 326,00 gallons
1 cubic foot = 7.48 gallons
1 cubic foot = 62.4 pounds
1 cfs = 0.646 MGD
1 foot = 0.305 meters
1 ft of water = 0.433 psi
1 gallon = 3.79 liters
1 gallon = 8.34 pounds
1 mile = 5,280 feet
1 MGD = 1.55 cfs
1 pound = 0.454 kg
1 psi = 2.31 feet of water
1 ton = 2,000 pounds
1 year = 365 days 33



ABC Formula Sheet 
Abbreviations and 
Conversion factors

34



How do we use conversion factors?
Multiply or divide your measurement by the conversion factor

What you’re really doing:
1. Turning the conversion factor into a fraction
2. Multiplying by one

1 gal = 3.79 Liters
1𝑔𝑔𝑔𝑔𝑔𝑔
3.79𝐿𝐿

 = 1 3.79𝐿𝐿
1𝑔𝑔𝑔𝑔𝑔𝑔

 = 1

You can multiple anything by 1 and not change its quantity, only 
change the units. 35



Your Sodium Hypochlorite tank holds 40 gallons, but 
the store sells it by the liter. How many liters of 
Sodium Hypochlorite do you need to fill up your 40 
gallon tank?

36

Example of unit conversion

1 gal = 3.79 liters

40 gal ∗ 3.79𝐿𝐿
1𝑔𝑔𝑔𝑔𝑔𝑔

1  1 gal
40 gal  3.79L

= ~ 150 L
= ~ 150 L



To figure out the volume of your clarifier, you 
measure it with your tape measure and determine it 
holds 46 cubic feet of water. How many gallons does 
your clarifier hold?  1 ft3 = 7.48 gal

37

Your turn: Unit Conversion

1  1 ft3
46 ft3    7.48gal

= 344 gal

A. 6.1 gal
B. 53 gal
C. 344 gal
D. 466 gal



To calculate your CT, you want to determine the volume of 
water after treatment and before your first customer, 
including water in mains that have a 1 ft diameter and are 
860 ft long and a box shaped storage tank. You determine 
the below equation for calculating this. What is the volume 
in ft3?
π (1ft/2)2 (860ft) + (20ft)(15ft)(25ft) =

38

Your turn: Order of Operations

π (1ft/2)2 (860ft) + (20ft)(15ft)(25ft) = 
π (0.5ft)2   (860ft) + (20ft)(15ft)(25ft) =
π (0.25ft2)(860ft) + (20ft)(15ft)(25ft) =
(0.785 ft2) (860ft) + (300 ft2)(25ft) =
675 ft3 + 7500 ft3  = 8180 ft3

A. 923 ft3

B. 8180 ft3

C. 11,740 ft3

D. 5,060,00 ft3



Questions?



Thanks for attending!

Next webinar in the series: 
Water Math pt. 2: Area, Volume, 
Pressure
August 6, 2025

Shannon Sloane Pepper
spepper@unm.edu
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