
If the mechanicals don’t work, 

The biologics can’t work.
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About 20 minutes



Good Parameters

• Ammonia drops from influent to less than 1.0 

mg/l at outfall

• Alkalinity above 120 mg/l at clarifier

• Nitrates above 35 mg/l at clarifier if timers not 

used

• Spins between 2% and 4% in aeration tank

• Settleometer below 800 in 5 minutes

• Coretaker in clarifier 20% or less of total depth 



Typical Plant

• Trash trap

• Aeration tank

• Double-hopper clarifier

• Dosing tank

• Two sand filters

• Chlorination and de-chlor

• Outfall to stream



Typical Visit

• Influent ammonia 40 mg/l     reduced to 10 mg/l

• Alkalinity 350 influent        80 mg/l in clarifier

• Nitrates 14 mg/l in clarifier

• Aeration tank dissolved oxygen 0.8 mg/L

• Spin 6%

• Settleometer 950 after 5 minutes

• 5’ of sludge in an 8’ clarifier

• One sand filter plugged and the other starting to 
flood



Where do we start?

Ammonia is high so let’s look at the troubleshooting page 

first



5 - Things Needed for Nitrification 

Ammonia Troubleshooting Guide 
 

1. Do you have enough air (O2)? 

a. You should have over 2 mg/L in aeration tank. 

b. Diffusers need cleaned? 

c. Air leaks? 

d. Air blower timer programming off? 

e. Power outage? 

2. Do you have enough bacteria? 

a. Over wasting sludge… 

b. Susceptible to rain event – wash outs? 

c. Sand filters covered in sludge? 

d. Sand filter dosing tank – check the dosing tank with a core sampler… 

e. Aeration tanks look very light brown in color? 

f. RAS pump plugged – check the clarifier with a core sampler… 

 

3. Do you have enough Alkalinity?   

a. It should be ≥ 120 total alkalinity… 

b. High raw Ammonia (>40 mg/L) can indicate a potential shortage. 

c. Raw NH3 X 10 should be greater than Raw Alkalinity. 

d. Softened water, low flow toilets, tight collection system, mostly urine (ex: 

schools, Highway rest stops, stores)… 

 

4. Temperature 

a. Should be ≥ 10°C. 

b. Game over as you approach 5°C. 

c. Insulated grates will correct this issue – 1” thick blue board. 

5. Detention Time 

a. Periodic high flows slugging the plant (EQ pumps, influent pump station, I&I). 

b. If you have an EQ tank, compare gpm from flow control box with design flow in 

gpm. 

c. Compare average daily flow with design flow 



Where to start?

• Low DO, and low alkalinity.                                            

• Alkalinity is 80 mg/l in the clarifier and ammonia is 

still 10 mg/l.

• Lower than expected nitrates confirms low DO.      

We have a reading of 14 mg/l instead of over 35 

mg/l 



$10 to $16 per 50# bag

PH between 6.8 and 

8.6

Min. 120 mg/l alkalinity  IF 

ammonia is less than 1.0



• Low DO?

• Denitrification





Blower 

analysis
Determine the pressure by multiplying the water depth over the 

diffusers by .433 to get PSI.

Determine the speed by multiplying the motor speed by the 

motor pulley diameter, then divide that number by the blower 

pulley diameter to get rpms of the blower.

Look up the CFMs produced using the curve provided by the 

manufacturer and available on the internet.

The diffusers we recommended have a happy place between 2 

and 9 cfm each, with a maximum of 15 cfm.  

A 3” airlift pump consumes about 10 cfm. 

Don’t forget other air uses like post-air or digesters.



2% to 4% works!!!!!

Find out what your plant likes best

Don’t grow filaments by keeping too many bugs in your 

plant
……Unless you really like foam and poor 

settling



Less than 800 in 5 minutes

Less than 400 in 30 minutes

Try between 250 and 500 in 5 

minutes.

As a general rule:

It’s all dependent on the organic load incoming!!!!!!

Untreated sewage won’t settle

If your effluent ammonia is still less than 1.0 

mg/l,  



If you have EQ, pump clear water back to 

the EQ to speed drying times



Check the sludge amounts in the dosing tank several times 

per year and clean it when needed, especially if the sand 

filters have just been covered with solids.

Inspect the chlorine contact tank several times per year.

Cleaning out the sand dust and grass clippings will save 

chlorine.



If you have found your problems and corrected 

them, then you can clean the sand filters and 

expect them to stay clean.

Dirty sand filters are only a symptom of a problem.

Dirty sand filter Clean filter



Questions????????



Any More Questions?????????



The Blowers are BIG!

Why can’t I get enough DO?
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If we can’t get enough air,

Do we need a new blower?



If we can’t get enough air,

do we need a new blower?

Maybe not.



According to 10 States Standards (92.331), there must be 

provided 1.1 pounds of oxygen per pound of CBOD5 at the 

design peak hourly loading. 

Also provide for the nitrogenous load by multiplying the 

peak hourly TKN load by 4.6 pounds of oxygen per pound of 

nitrogen.

OR

Provide at least 2050 cubic feet of air for every pound of 

CBOD5 loading on the aeration tanks. (10 S.S. 92.332b)

THEN

Look up the CFM delivered by the blowers at the current 

speed and pressure

FIRST!!!!

Do your homework!



You’ve just lost efficiency.

The blowers are probably large enough



Troubleshooting 101

 A logical Progression

 Source to end-use

Let’s look at the blowers and motor first.





A V belt transfers power by friction and the mechanical advantage of 

the wedge-shaped section of the sidewalls, not the bottom.

Any contact with the bottom releases contact from the sides and 

slippage occurs. 

Good fit!

Touching the sides.

NOT touching the bottom.



The major cause of motor, belt, and blower 

failures is improper tensioning of the belts



All of the power transmission depends on the 

tension on the belts.

The major cause of motor, belt, and blower 

failures is improper tensioning of the belts



A popular “Rule of Thumb” is to deflect the belt 1/64” per inch of center distance.  

That is to say, if the center distance between two shafts is 100 inches, the belts 

should be deflected 100/64” or 1 9/16”.  

Recommended Tension for V-Belt Drives

V-Belt 

Section

Small Sheave Deflection Force in Lbs.

Speed 

Range

Diamet

er

Speed 

Ratio 1.0

Speed 

Ratio 1.5

Speed 

Ratio 2.0

Speed 

Ratio 4.0 +

A

1800-3600 3.0 2.0 2.3 2.4 2.6

1800-3600 4.0 2.6 2.8 3.0 3.3

1800-3600 5.0 3.0 3.3 3.4 3.7

1800-3600 7.0 3.5 3.7 3.8 4.3

B

1200-1800 4.6 3.7 4.3 4.5 5.0

1200-1800 5.0 4.1 4.6 4.8 5.6

1200-1800 6.0 4.8 5.3 5.5 6.3

1200-1800 8.0 5.7 6.2 6.4 7.2

C

900-1800 7.0 6.5 7.0 8.0 9.0

900-1800 9.0 8.0 9.0 10.0 11.0

900-1800 12.0 10.0 11.0 12.0 13.0

700-1500 16.0 12.0 13.0 13.0 14.0

D

900-1500 12.0 13.0 15.0 16.0 17.0

900-1500 15.0 16.0 18.0 19.0 21.0

700-1200 18.0 19.0 21.0 22.0 24.0

700-1200 22.0 22.0 23.0 24.0 26.0



Figure 26, or calculate as follows:

D-d 2

t = C2 -

2

Where:

t = span length, in inches

C = center distance, in inches

D = large sheave pitch diameter, in inches

d = small sheave pitch diameter, in inches



Step 3. Calculate the static strand tension (Ts) per belt by the following formula:

Design HP x K

Ts = Q x S + Tc

Where: K = value from Table 29 depending on value of D - d

C

Q = number of belts/ribs on drive

S = belt speed, feet per minute / 1000

Tc = add-on tension allowance for centrifugal force, from Table 31 on page 291.

Note: The value of Ts is for an individual V-belt. If a banded V-belt is used, refer to 

“Elongation Method.”

Step 4. Calculate the recommended minimum and maximum deflection forces (P), in pounds:

Ts + Y (1.5 x Ts) + Y

Pmin =

16

Pmax =

16

Where:

Ts = Static strand tension (from Step 3)

Y = Constant from Table 30 on page 289

Figure 26 — BELT DEFLECTION DIAGRAM
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4# push deflects about ½”

Retension after 24 hours



In the final analysis, the correct belt 

tension is just enough tension to keep 

the belt from slipping under normal load 

conditions.



Page 129 of WW Grainger catalog 401 
 
 
 
Pitch Dia.              5.0 
3L HP Rating       0.78 

  
Pitch Dia.             5.0   5.5    
4L HP Rating      1.61 1.70  
         
Pitch Dia.            5.00  5.40  
5L HP                  5.96  6.35  
     
Pitch Dia.            5.00   5.40  
B HP Rating        6.16   7.21   
   
Pitch Dia             5.00  5.40   
BX HP Rating     8.08  9.19  
 
Pitch Dia             5.60 

C HP Rating        6.94  
 



alignment

A belt misaligned tries to 

transmit power using only 

one side of the wedge.



All four points should touch.



All four points should touch.

The closer the alignment, the longer the belts last.





Filter plugged





Clean 

w/gasoline?

Re-oil?





Can this protect the inside of the blower?









How should you troubleshoot problems?

If it moves, it will break!



Logical progression

From the Source to the End Use

How should you troubleshoot problems?

If it moves, it will break!



If starting one blower causes the other to rotate, the  

isolation check valve is bad.



If starting one blower causes the other to rotate, the  

isolation check valve is bad.

Many times it’s quicker, cheaper, and easier to 

repair rather than replace.





Bad gauges

Do you really think that these aeration tanks  are 

160 feet deep?           (68# X 2.31 #/Ft. = 157 ft.)

Heat and vibration kills 

gauges!





Vac Gauges with red marks

New filter

Dirty filter



Measure from the top of the diffuser 

To the top of the water.

Multiply by 0.433 to get PSI.

Add one-half pound for piping losses.

This is what the pressure gauge should read!



If the pressure reads higher, there is a 

blockage. Probably plugged diffusers.

If the pressure is lower, look for leaks or too 

much air going to EQ or holding tanks.





8.3 feet of water depth

Times 0.433 = 3.6 PSI

Add ½ pound for line losses = 4.1 PSI

The gauge should read 4 PSI more or less.



Calculated 

normal pressure

Current operating 

pressure



Calculated 

normal pressure

Current operating 

pressure

What’s the problem?



Plugged diffusers





lubrication

Oil and lube
Follow the manufacturer’s 

recommendations!!!!!!!!



lubrication

Oil and lube
Follow the manufacturer’s 

recommendations!!!!!!!!

Fill and vent

Drain

Oil level

NOT USED



Follow the manufacturer’s 

recommendations!!!!!!!!

Fill and vent

Drain

Oil level

NOT USED



Once the blower is clean, oil changed, and 

lubed, with the new filter installed,……..



Once the blower is clean, oil changed, and 

lubed, with the new filter installed,……..

Record the pressure, vacuum, and amperage right 

on the panel.



Once the blower is clean, oil changed, and 

lubed, with the new filter installed,……..

Record the pressure, vacuum, and amperage right 

on the panel.

These baseline numbers allow troubleshooting 

without getting your hands dirty.



Relief valve with lots of weights What 

problem 

does this 

indicate?



Plugged diffusers









O2 transfer chart

5/64”



Drilled pipe diffusers



Plugged diffusers



Hammered pipe drops

Hammered drops



“We only borrow this land and water from our grandchildren”

Our “Bottom Line” is the stream.



All Done                    Questions?
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If the mechanicals don’t work,

The biologics can’t.


