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CE 170: Environmental Engineering

Lab Procedures
Biochemical Oxygen Demand – Week 2

Dissolved Oxygen Measurement

1. After seven days (i.e., the next lab period), take your samples from the incubator.  Before opening each bottle, note (and record) if the water seal in the wet well is not intact and if any bubbles are visible in the bottle.  (Bubbles may be CO2, but they may also indicate a malfunctioning seal.)
2. Measure the DO concentrations using the DO meter and record your data. 

Data Analysis

1. Throw out any data from bottles with bubbles.

2. Check your data against the rejection criteria discussed in last week’s procedures (i.e., the minimum allowable DO after seven days and the minimum allowable change in DO). Throw out any invalid test results.

3. Calculate the BOD7 values from the blank bottle using the equation below.  In this case, the volume of sample is 300 mL because we are measuring the BOD of the dilution water itself.  Collect and record the values from the other groups.  
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where 

P = dilution factor = (volume of sample/300 mL)

DO0 = DO in bottle after dilution (t=0)

DOt = DO in bottle after incubation at time t

4.  Calculate the BOD7 values associated with your data and record those values on the data sheet. (Don't forget to provide sample calculations.)  If the blank BOD is small (say 1 mg/L or less), use the simple equation above to calculate your other BOD7 values.  If the blank BOD values are large, we need to correct for the BOD of the dilution water.  The equation for this is:
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where

DOb,0, DOb,t = DO in the blank bottle at times 0 and t, respectively  

5. Collect and record the valid BOD7 values from the other groups and calculate the mean values.  
6. Calculate the average BOD7 from the class data.  It’s possible that both of your dilutions produced valid samples yet didn’t agree numerically.  Which BOD value should you choose?  In general, the valid test with the greatest oxygen depletion is statistically the best because errors in reading the DO are proportionately the smallest.  For example, in the data presented below, Bottle #2 would be more reliable than Bottle #1.  Bottle #3 would be invalid because the ending DO is too low.
	Bottle
	Volume, mL
	DO0, mg/L
	DOt, mg/L
	(DO, mg/L
	BOD, mg/L

	1
	50
	8.0
	5.0
	3.0
	18

	2
	100
	8.0
	3.3
	4.7
	14

	3
	300
	8.0
	0.4
	7.6
	Invalid test


In calculating your average, use the results from the best dilution.
7. Using the k value given on the data sheet, calculate the BODu and BOD5 for the various samples. (Don't forget to provide sample calculations.) 
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8. Answer the discussion questions on engineering paper (or typed).  Solve the memo problem.  If it’s your turn, write and submit the associated memo.
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