
Problem of the Day
2014.Nov.29

Introduction
Repeating from yesterday: It’s not really “the railroad track.” The approach to problem solving that 
WasteWater Technology Trainers (WWTT) advocates is known as dimensional analysis. It works because 
the units have to work out: if the units in the answer are not what were asked for in the problem, the 
solution will be wrong.

Most of the math that water and wastewater operators do is not very complicated. In fact, most of the 
math we do is converting from one set of units to another. It is exactly for this reason—most of the 
problems we do are converting from one set of units to another—that carrying units through all problems 
is absolutely necessary. And if done correctly, you can’t make a mistake.

Here is my list of the must-know conversion factors:

M∙mg
or

L

L
or

M∙mg

7.48 gal7.48 gal
or

ft3

ft3
or

7.48 gal

1,440 min1,440 min
or

d

d
or

1,440 min

43,560 ft243,560 ft2
or

ac

ac
or

43,560 ft2

3.069 ac∙ft3.069 ac∙ft
or

Mgal

Mgal
or

3.069 ac∙ft

106 gal
or

Mgal

Mgal
or

106 gal

33,000 ft∙lb33,000 ft∙lb
or

min∙HP

min∙HP
or

33,000 ft∙lb
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Problem of the Day
Find the volume of a primary clarifier in million gallons if it is 150 feet long, 25 feet wide, and 20 feet 
deep with 2 feet of freeboard.
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Discussion
As I did yesterday, just a reminder that I purposefully left out the most often used “conversion factor” in 
water and wastewater math from the list above:

8.34 lb
or

gal

gal
or

8.34 lb

8.34 lb/gal is not a conversion factor although we use it all the time to convert from pounds to gallons 
and vice versa. 8.34 lb/gal is the density of water, a physical constant unique to water.

Focusing on today’s problem, readers are reminded that “freeboard” is the distance from the top of the 
tank down to the water surface. Therefore, the primary clarifier in question is 18 feet deep with water.

Solution
Volume is alway calculated by multiplying surface area times depth. Surface area is length times width. 
Therefore, volume is length times width times depth.

Problem of the Day: Find the volume of a primary clarifier in million gallons if it is 150 feet long, 25 feet 
wide, and 20 feet deep with 2 feet of freeboard.

Information summary, specifically labeled:
• Primary clarifier length = 150 ft
• Primary clarifier width = 25 ft
• Primary clarifier water depth = 18 ft (= depth − freeboard)
• Calculate: primary clarifier volume in Mgal.
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Mgal =Mgal =

The railroad track is started by entering length times width times depth, which is the “formula” for 
calculating volume.

 
Mgal =

150 ft 25 ft 18 ft
Mgal =

The units ft3 (ft x ft x ft) can be converted to gallons using the conversion factor, 7.48 gal/ft3, entered in 
the railroad track so the ft x ft x ft cancel with ft3.

 
Mgal =

150 ft 25 ft 18 ft 7.48 gal  
Mgal =

ft3

The final step is to convert gallons to million gallons using the conversion factor 1,000,000 gal/Mgal (in 
shorthand, 106 gal/Mgal) entered so the gal in the numerator cancels with the gal in the denominator and 
the Mgal, needed in the answer, is in the numerator.

 
Mgal =

150 ft 25 ft 18 ft 7.48 gal Mgal 
Mgal =

ft3 106 gal

The only units remaining in the railroad track are Mgal needed in the answer so the math is done. The 
arithmetic gives the answer:

 150 x 25 x 18 x 7.48 ÷ 1,000,000 = 0.50 Mgal.
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