
Water Quality (Ch 9)

15 mL of industrial effluent is mixed in a 300 mL BOD bottle. The initial DO of the 
mixture is 8 mg/L. After 5 days the DO concentration is 3 mg/L. What is the BOD at 
5 days?

Unseeded

A 300 mL bottle has 15 mL of wastewater. The DO drops 7.2mg/L in 5 days. The 
blank has a DO drop of 1 mg/L in 5 days and a volume of seeded dilution water 
equal to 300 mL. What is the BOD at 5 days?

Seeded

Drop —> negative

Blank

sample total volume. Any more would overflow

Hints that you should use the seeded formula:
You’re given a volume of seeded dilution water
You’re given information about the blank

Same P in both formulae
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If the BOD10 of a waste is 100 mg/L and the BOD decay constant, k, is 0.1/d, 
what is the ultimate BOD?

If the BOD5 of a waste is 102 mg/L and the BOD30 (corresponds to the ultimate BOD) 
is 158 mg/L, what is k (base e)?

substitute
Plug in and algebra. The t are the same

to get

Days cancel

Same steps to get this eq’n
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Calculate the concentration of O2 in water at equilibrium with air at 30C.

Skip a few

I prefer atm/M units, which is why I provide that on exams, but this table 
uses atm per mole fraction, which I consider a more advanced version

assume the water is pure
Not true but a decent 
approximation 

But we want this in mg/L to use in our 
calculations in this chapter
from table A-1 the density of water at 30°C is 995.650 kg/m3 

( most of the time we can simplify to 1000 kg/m3 for this class )

since the mole fraction 
is so small, we can 
assume "total" is just 
H2O

the values in table A-2 are calculated 
more precisely. We will use these 
moving forward.
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A uniform ' natural stream, 2.2 m deep, flows with an average velocity of 0.4m/s. The stream contains oxygen-
demanding substances, which decay and utilize oxygen according to first-order kinetics. Just below the outflank 
from a wastewater, the ultimate BOD is 25 mg/L, the DO is 4.1 mg/L, and the temperature is 25C. The kd = 0.31/d 
and kr = 0.76/d, both determined at 25C.

Determine
A) the critical DO and critical distance 

Definition of Deficit, general. 
For initial deficit t = 0 or a to distinguish between 0 and o

Initial ultimate BOD = La

If you calculate this in steps, you might get something 
closer to 2 depending on rounding. If you want to calculate 
in steps, you might want to store the sub parts in your 
calculator.

Subscript c

This is the critical time. To get the critical *distance* remember that velocity = distance/time

B) the DO at 16 km downstream

Critical Deficit: plug critical time into the deficit equation—this will give you the deficit at that time

Critical DO
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At the current temperature, the saturation DO in a river is 8mg/L. You measure DO and 
find that it is 6mg/L. What is Dt at that point?

A city of 200,000 people disposes of 1.05 m3/s of treated sewage that still has a 
BOD of 28 mg/L and DO of 1.8 mg/L into the river. Upstream from the outfall, the 
river has a flow rate of 7.06m3/s and velocity of 0.37m/s. At this point, the BOD 
and DO in the river are 3.6 and 7.6 mg/L, respectively. The saturation value of 
DO is 8.5mg/L. The deoxygenating rate is 0.61/d and the re-aeration coefficient is 
0.76/d. Assume complete mix and the velocity is the same up and downstream. 
What are the oxygen deficit and the BOD just downstream of the outfall (after 
mixing before reaction)? What is the DO 16km downstream?

Concentration of 
dissolved oxygen

You can convert units, but the m3 to L conversion will end up cancelling out since it would be in all the terms

We can follow a. Similar process to calculate the BOD. For the point just downstream of mixing, we are 
looking at initial ultimate BOD.

a = initial,
i.e. just after mixing
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This is the deficit. To calculate the DO concentration, we need to 
subtract this from the saturation value
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