
Terms of the Trade
What do all the letters, words and phrases mean?

Oregon, like the rest of the country and 
world, as far as that goes, has a very diverse 
wastewater industry. In my position as a 
Circuit Rider/ Wastewater Technician, I 
have had the opportunity to work with 
and be involved with many different 
types and sizes of wastewater systems. 

Wastewater systems vary in range and 
complexity. The range may be from a small 
one-cell lagoon system, such as may be 
used for, let's say, treating wastewater for a 
service station deli, all the way up to cities 
that treat waste for millions of people. 

Our industry, like most, has its own nomen-
clature and language; for instance, in our 
industry most everyone recognizes the 
term MGD. Easy, right? Million Gallons 
a Day, of course, but to the rest of the 
world they would probably recognizes 
this term to mean Miller Genuine Draft. 

To break it down even futher there are many 
types and kinds of waste treatment processes. 
Lagoons and Activated Sludge are the two 
major players in the industry. The terms used 
in these processes also bleed over into differ-
ent phases of the collection systems, as well 
as, into the lesser known types of treatment 
process systems. So with that being said, let's 
take a look at some of the terminology used.

ACTIVATED SLUDGE PROCESS 
A biological wastewater treatment process 
that speeds up the decomposition in the 
wastes in the wastewater being treated. 
Activated sludge is added to wastewater 
and the mixture (mixed liquor) is aer-
ated and agitated. After some time in 
the aeration tank, the activated sludge 
is allowed to settle out by sedimentation 
and is disposed of or reused in the aeration 
tank as needed. The remaining waste-
water then undergoes more treatment.

BIOCHEMICAL OXYGEN 
DEMAND (BOD)
The rate at which organisms use the 
oxygen in water stabilizing decomposable 
organic matter under aerobic condi-

tions. In decomposition, organic matter 
serves as food for the bacteria, and energy 
results from its oxidation. BOD mea-
surements are used as a measure of the 
organic strength of wastes in water.

FOOD TO MICROORGANISM 
RATIO (F/M RATIO)
The F/M compares the pounds per day of 
food coming into an activated sludge system 
with the pounds of bugs available to eat 
the food. The food is measured as pounds 
per day of BOD in the aeration tanks. The 
bugs are considered to be pounds of Volatile 
Suspended Solids (VSS) in the aeration 
tanks. Most people don't include the clari®-
ers in F/M calculations. For example an F/M 
ratio of 0.5 means that each pound of bugs 
receives on a half pound of food each day. 

MEAN CELL RESIDENCE 
TIME (MCRT)
An expression of the average time 
that a microorganism will spend in 
the activated sludge process.

I am going to take some time here to 
discuss the relation between F/M ratio 
vs. MCRT strategies. For example: the 
F/M is inversely related to the MCRT. If 
you decrease the number of bugs by wast-
ing more, the MCRT will get shorter 
and the F/M will get higher. A high F/M 
means a short MCRT and vice-versa.

Different modes of operation such as 
conventional, extended aeration and, high 
rate use different parameters as listed below.

Conventional F/M BOD 0.1 to 0.5 mg/L

Extended Aeration BOD 0.02 to 0.1 mg/L

High Rate Range BOD 0.5 to 2.5 mg/L

Unlike MCRT, the F/M can change very 
quickly. If a food processing plant discharges 
a bunch of BOD all at once, your plant's 
F/M goes up immediately. At night when 
some industries are shut down and most 
people are asleep, the F/M gets lower. 
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An operator should not try to calculate the 
amount of sludge to waste based on the F/M 
ratio. For one thing, it can change too much 
from hour to hour and day to day. It is my 
opinion that the best way to control the 
amount of solids in an activated sludge plant 
is by wasting to maintain a target MCRT.

Even though it is not used directly to control 
the solids inventory, the daily average F/M 
is still an important parameter to look at. 
If you see that it has been running exces-
sively high, then your MCRT target may be 
too low. Before raising the MCRT though, 
be sure you are not approaching nitri®ca-
tion, that is if you are trying to avoid it.

A high F/M may encourage ®lamentous 
organisms to predominate, leading to poor 
settleability. Researchers have found that 
the higher the F/M is, the higher the DO 
in the mixed liquor must be to prevent ®la-
ments from taking over. If you have extra 
aeration capacity, it may be worth it to 
maintain a higher DO rather than lower-
ing the F/M. If you do lower the F/M you 
will get a higher MCRT, which can lead, to 
nitri®cation and more oxygen consumption. 

OTHER TERMS
Let's take a look at other terms that apply 
to both the Activated sludge process as well 
as the lagoon type of treatment systems.

Dissolved Oxygen (DO)
Molecular (atmospheric) oxygen dissolved in 
water or wastewater, usually abbreviated DO.

Ef¯uent
Water or other liquid ± raw (untreated), 
partially or completely treated ± ¯ow-
ing from a reservoir, basin, treatment 
process, or treatment plant.

In¯uent
Water, wastewater, or other liquid ± raw 
(untreated) or partially treated ± ¯ow-
ing into an interceptor, reservoir, basin, 
treatment process, or treatment plant.

Disinfection
The process designed to kill or inactivate 
microorganisms in wastewater, includ-
ing essentially all pathogenic bacteria. 
There are several ways to disinfect, with 
chlorination being the most frequently 
used in water and wastewater plants. 

Nephelometric (NTU)
A means of measuring turbidity in a sample 
by using an instrument called nephelom-
eter. A nephelometer passes light through 
a sample and the amount of light de¯ected 
usually at a 90! angle, is then measured.

Facultative
Facultative bacteria can use either dissolved 
molecular oxygen or oxygen obtained from 
food materials such as sulfate or nitrate ions. 
In other words, facultative bacteria can live 
under aerobic or anaerobic conditions.

Facultative Pond
The most common type of pond in 
current use. The upper portion (super-
natant) is aerobic, while the bottom 
layer is anaerobic. Algae supply most 
of the oxygen to the supernatant.

COLLECTION TERMS
How about some terms used 
in the collection process.

Make a Note!
WATER RALLY

Washington, D.C. April 26-28, 2009 
Washington, D.C. April 10-12, 2010

NRWA CONFERENCES
Reno, NV October 3-8, 2008
New Orleans, LA September 20-23, 2009
Nashville, TN September 26-29, 2010

Any town, USA
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Force Main
A pipe that carries wastewater under pres-
sure from the discharge side of a pump 
to a point of gravity ¯ow downstream.

Grease
In a collection system, grease is considered 
to be the residues of fat, detergents, waxes, 
free fatty acids, calcium, and magnesium 
soaps, mineral oils, and certain other non-
fatty, materials which tend to separate from 
water and coagulate as ¯oatables or scums.

In®ltration
The seepage of groundwater into a 
sewer system, including service connec-
tions. Seepage frequently occurs through 
defective or cracked pipes, pipe joints 

and connections, interceptor access 
risers and covers, or manhole walls.

In®ltration/In¯ow
The total quantity of water from both 
in®ltration and in¯ow without distinguish-
ing the source. Abbreviated I&I or I/I.

Impeller
A rotating set of vanes in a 
pump or compressor designed to 
pump or move water or air.

Lateral Sewer
A sewer that discharges into a branch 
or other sewer and has no other com-
mon sewer tributary to it. Sometimes 

called a ªstreet sewerº because it collects 
wastewater from individual homes.

I have only listed a very small portion of 
terms that are used in our industry, however, 
I must close for now due to limited space 
in the magazine, but I must give just one 
more; the granddaddy of them all, and it is:

NPDES
National Pollutant Discharge Elimination 
System permit is the regulatory agency 
document issued by either a federal or 
state agency which is designed to control 
all discharges of pollutants from point 
sources and storm water runoff into U.S. 
waterways. NPDES permits regulate 
discharges into navigable waters from 
all point sources of pollution, including 
industries, municipal wastewater treatment 
plants, sanitary land®lls, large agricultural 
feedlots, and return irrigation ¯ows.

This past spring, we had a very good grade 
passing rate for operators that took the 
wastewater exams. Good work everyone" I 
was pleased to see more young people taking 
the test this time around. The baby-boomers 
are starting to retire, and there are lots of 
available jobs that are, or will be soon com-
ing open. Once again congratulations with a 
special welcome to those new to the industry. 

See ya down the road. S

SBR in Biggs, Oregon
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