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Math Problem Solving Strategy

1. Read the question carefully and underline what they are asking you to find.

2. Write down the formula you need to solve the problem. Look in the front of the test booklet if
necessary.

3. Fill in everything you know. Sometimes filling in what you know might require you to find
something else first like area or volume.

4. Check your units! Make sure they are correct for the formula and agree with each other.
5. Convert units where needed.

6. Put the new units into the formula.

7. Solve.

8. Check the units of your answer. Are they what the question asked for?

9. Convert units if necessary.
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THE RULES FOR BASIC ALGEBRA

1. For Unit Conversions
a. Only tops and bottoms can cancel
b. Everything on the top gets multiplied
c. Everything on the bottom gets divided
2. You can rearrange any equation by following these simple rules:
a. Do anything you want.
b. Do the opposite.
c. Dot to both sides.
3. Simplify any equation correctly by following the Order of Operations. Whenever you CAN do
things in this order, you MUST do them in this order.
a. Parenthesis, Powers or Exponents (x*), Multiply, Divide, Add, and Subtract
b. PMDAS or PEMDAS
c. Polly Makes Donuts After School
d. Please Excuse My Dear Aunt Sally

UNIT CONVERSIONS

1. Convert 6000 gallons to cubic feet.

2. Convert 4000 cubic feet to gallons.

3. Convert 7 days into seconds.

4. Convert 85 mph into feet per second

5. Convert 20 gpm to MGD.

6. Convert 300 gpm to cfs.

7. Convert 20 cfs to MGD.

8. Convert 400 psi into feet of head.

9. Convert 20 gallons per square foot per day.

10. A 30 HP pump runs for 80 hours. Electricity costs $0.085 per Kwh. What will it cost to run the
pump?

TANK GEOMETRY

1. It’s a big night out for pizza, but you can’t decide if you should order the 12-inch pizza for $14.50
or spend a few more bucks and get the 16-inch pizza for $18.00. What is the better deal? Find
dollars spent per square inch of pizza.
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There is a 6-inch pipe and a 12-inch pipe. Assuming that the water is moving at the same speed
through both AND both pipes are running full, how much more flow will the 12-inch pipe hold?

The diameter of a wet well is 15 feet. It is filled to a depth of 12 feet. How many gallons of
water does it contain?

How many gallons of liquid can be held in a tank that is 120 feet long by 40 feet wide by 14 feet
deep?

Approximately how many gallons would 450 feet of 6-inch diameter pipe hold?

A chemical storage tank is 15 feet in diameter and 10 feet deep. A pressure indicator at the
bottom of the tank reads 3.8 psi. How many gallons of water are in it?

Find the perimeter or circumference of a tank that is 80 feet in diameter.

A covered cylindrical tank must be painted both inside and out. All surfaces, except the bottom

of the tank, must be painted. If the tank is 25 feet tall and 50 feet in diameter, how many
square feet must be painted?

HYDRAULIC RETENTION TIME

A tank holds 500 gallons. A pump is used to fill the tank at a rate of 25 gpm. How long will it
take to fill the tank?

A sludge storage tank is being fed feed sludge at a rate of 300 gpm. At the same time, sludge is
being taken out of the tank for land application at an average rate of 200 gpm. If the tank holds
1.2 MG, what is the hydraulic retention time in hours?

A wet well is 35 feet in diameter and 65 feet deep. With no water entering the tank, the water

level dropped 14 feet in 5 hours. Find the average flow rate for water being pumped from the
wet well in gpm.

A 250 gpm is able to completely empty an aeration basin in 6 hours and 15 minutes. How much
MLSS was in the basin?

VELOCITY

A 42-inch diameter pipe transfers 35 cfs of water. Find the velocity in cfs if the pipe is running
full.

A plastic float is dropped into a manhole. It appears in the downstream manhole, 450 feet
away, after 68 seconds. Find the velocity of water in the sewer.

A wastewater plant has four grit basins that operate in parallel. Each grit basin is 2 feet wide, 10
feet long, and 1.5 feet deep. If the average influent flow is 3.5 MGD, what is the minimum

number of grit basins to have on-line to achieve an average velocity through the grit basins of
less than 1.0 fps?
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DISINFECTION AND CHEMICAL DOSING

Find the chlorinator setting in pounds per day for a wastewater plant disinfecting with gaseous
chlorine when the influent flow is 2.5 MGD. The desired dose is 5 mg/L.

A wastewater plant treating 3.5 MGD uses seven 150 pound chlorine cylinders each week. What
was the average chlorine dose in mg/L?

The chlorine dose at the beginning of the chlorine contact chamber was 5.2 mg/L. The
measured total chlorine result at the end of the chlorine contact chamber was 0.5 mg/L. What
was the demand?

A wastewater plant disinfects with a sodium hypochlorite solution that contains 15% available
chlorine. If the effluent flow rate is 600 gpm, how many gallons of sodium hypochlorite solution
will be needed each day at a dose of 4.5 mg/L?

From experience, the operator knows that the chlorine demand will be about 1.2 mg/L in the
treated effluent. She would like to maintain a total chlorine residual of 3.0 mg/L for disinfection.
If the plant is treating 800 gpm and is using HTH tablets for disinfection (70% available chlorine),
how many pounds of HTH tablets will be needed each day?

PUMPS

Water is being pumped from a wet well through a force main to the next gravity line which is
225 feet higher at the top of the ridge. Find the pump size required to transfer the wastewater
at a rate of 80 gpm. The pump is 85% efficient and the motor is 90% efficient.

A 25 HP pump is being used for a dewatering operation. If the pump runs for 8 hours a day, 7
days a week, how much will it cost to run the pump for one week? Assume energy costs of
$0.085 a Kwh.

A chemical feed pump with a 6-inch bore and a 6-inch stroke pumps at 75 cycles per minute.
What is the pumping rate in gpm?

A pump station with two pumps (lead and lag) is pushing wastewater uphill 50 feet at a rate of
150 gpm. The pumps are consuming 1.865 Kwh of electricity each hour of run time. How
efficient is this pump and motor combination overall?
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