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Sour Test

Vector Attraction Reduction

Option 4

Overview 
Option 4 provides a way to demonstrate vector attraction reduction for sewage sludge treated in an aerobic process having a percent solids of 2 % or less.   To achieve this option, a specific oxygen uptake rate (SOUR) for the sewage sludge has to be achieved at a rate equal to or less than 1.5 milligrams of oxygen per hour per gram of total solids (dry weight basis) at 20°C.  If the specific oxygen uptake rate is equal to or less than 1.5, it is presumed that the sludge is stabilized.   

The (SOUR) test is a measure of the rate of oxygen utilization of a wastewater mixed liquor or sludge.  Oxygen uptake rates are measured using either a respirometer, or a dissolved oxygen probe. 

The SOUR test is applicable only to aerobic liquid sewage sludge with 2 percent solids or less that has not been deprived of oxygen for more than two hours prior to the test.  Also, the temperature of the sludge in the digester must be between 10(C and 30( C. Thus, this test is not appropriate for dewatered sewage sludge, compost, and liquid anaerobic sewage sludge (e.g., sewage sludge in an anaerobic lagoon).

Conducting a SOUR Test

Equipment required

500 mL Container

300 mL BOD bottle

Dissolved Oxygen Meter (calibrated)

Magnetic stirrer and stir bar

Stopwatch

Thermometer

Equipment to measure total solids (if conducted on-site)

Calibration

Calibrate the oxygen probe and meter according to Standard Methods (SM 4500-O.G.).

Total Solids

Determine the total solids of the sludge. The sludge must be less than or equal to two percent (2%) total solids.  If the solids are greater than 2% but less than 4%, dilute the sample to 2% solids in the BOD bottle using decant from the digester or deionized water.
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Preparation of Sample

Collect several grab samples of digested sludge in the digester using a liquid core sampler.  Composite grab samples in a large container or bucket.  Aerate the sample using a pump and weighted air diffuser for at least 3 hours.  Aerating the sample will remove any volatile acids that have been trapped and accumulated in the solids.  Pour the aerated sample into a 500 mL sample bottle.  Fill the bottle only to the 75% level, leaving an air gap between the sludge and the top of the bottle. 

Increase the dissolved oxygen concentration of the sample by shaking the bottle vigorously for approximately 30 seconds.  It is recommended to have an initial dissolved oxygen reading (after shaking) greater than 4 mg/L.


Measure Oxygen Consumption Rate 

Take a magnetic stir bar and place it in a clean 300 mL BOD bottle. Take the 500 mL bottle into which you placed your composite sample, and pour the sample into the 300 mL BOD bottle. Make sure to fill the BOD bottle completely to the top. Immediately insert the D.O. probe into the BOD bottle, making sure that the probe tightly seals the sludge from the atmosphere.  Activate the magnetic stirrer.

Note: adequate mixing is essential. 

Record Dissolved Oxygen Readings

Once the probe is placed into the bottle, wait 30 seconds and begin recording the dissolved oxygen (D.O.) readings.  Record levels at 30-second time intervals.  Record data over a 15-minute period or until the D.O. becomes limiting, whichever occurs first.  Record the final temperature.

Record this information in "Test 1" worksheet under the dissolved oxygen column.


	Time in Minutes
	D.O. mg/L
	Tot Solids g/L
	Temp C
	Temp F

	0.5
	
	
	
	

	1
	
	
	
	

	1.5
	
	
	
	

	2
	
	
	
	


The temperature can be recorded in the program as Fahrenheit or Celsius.  Temperature is determined by taking the average of the starting and ending temperature readings. 

If the D.O. is less than or equal to 4 mg/L at the start of the test, it may limit the oxygen uptake by the biological suspension. If this occurs, start the test over, shaking the bottle more vigorously for a longer period of time, and repeat the test beginning with a higher D.O. level. 

Variability in flow rates, the nature of the sludge and temperature changes will result in variability with performance of the SOUR test. To compensate, the sample to be tested should be a composite of grab samples taken within a period of a few minutes duration. Analysis should be conducted immediately. If the sample is to be taken to the lab, the temperature should be kept constant during transport and analyzed as soon as possible upon arrival. Also, to compensate for variability, it is highly recommended to take the arithmetic mean of at least seven successive SOUR tests over a 2-3 week period.  

At least 7 SOUR tests must be conducted.  The second SOUR test should be conducted using worksheet "Test 2", the third using “Test 3” etc.

Continue conducting SOUR tests until seven tests have been completed.  If the "Stat analysis" worksheet indicates the "statistical test is adequate", then the test is complete.  If the statistical test fails, it is recommended to do another SOUR test.  A maximum of eight SOUR tests can be conducted for each round of sampling.  If the statistical test still indicates more tests are needed, it is then recommended to review all sample procedures making sure the tests are being collected and analyzed properly.  It is also recommended to conduct another 7 SOUR tests, to verify the accuracy of the results.
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	Final Results
	
	
	mg O2/hour/g
	
	Test 
	
	

	
	
	
	
	
	
	
	
	
	

	Statistical analysis
	
	
	
	
	
	
	
	


 Amount of sewage sludge1 
(Dry Tons/Per 365-Day Period) 
Frequency of Sour Test Sampling 

	PRIVATE
1 Either the amount of sewage sludge applied to the land, or the amount of sewage sludge generated to be applied to the land for beneficial use, or the amount of sewage sludge received by a person who prepares sewage sludge for application to the land (dry weight basis).


> 0 but < 290 			Once per year


> 290 but < 1,500 			Once per quarter (4/ yr)


> 1,500 but < 15,000 		Once per 60 days (6 / yr)


> 15,000 				Once per month (12 / yr)
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