The time to the minimum or critical point on the sag
curve is given by equation 8.24.
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The ratio of Kr/Kp is known as the self-purification
coefficient. The critical ozrygen deficit is given by equa-
tion 8.25.

K
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Knowing t. and the stream flow velocity will locate the
point where the oxygen level is the lowest.

Ezxample 8.4

A treatment plant discharge has the following charac-
teristics:

15 cfs

45 mg/1 BOD (5 day, 20°C)

2.9 mg/l DO

24°C

Kp 200c = 0.1 per day (when mixed with river water)

The outfall is located in a river with the following char-
acteristics:

0.55 ft/sec velocity

4.0 feet average depth

120 cfs

4 mg/1 BOD (5 day, 20°C)
8.3 mg/l DO

16°C

Determine the distance downstream where the oxygen
level is minimum, and predict if the river can support
fish life at that point.

step 1: Find the river conditions immediately after
mixing. Use equation 8.20 three times.

15)(45) + (120)(4)

(BOD)30oc = ( 55120 = 8.56 mg/1
. 8.
po - (15)(2.9) 1+35(120)( 3) _ 7 7mg/!
T = (15)(24) + (120)(16) — 16.89°C
135

step 2: Calculate the rate constants. From equation
8.8,

Kp 16.89°c = (0.1)(1.047)1689-20 _ ( 0gg7
From equation 8.22,
KR 200c = 3.3(0.55/(4)'3%) = 0.287

From equation 8.23,

KR 16.89°c = (0.287)(1.016)6:89-20 _ (y 275

step §: Estimate BOD,,. Using equation 8.6,

8.56

(BODy)200¢c = 1~ (10)-(©.0867)(5

;= 13.56
From equation 8.9,

step 4: Calculate D,. From appendix B, the satu-
rated oxygen concentration at 16.89°C is ap-
proximately 9.7 mg/l. So, D, = 9.7 - 7.7 =
2.0.

step 5: Calculate ¢, from equation 8.24.
t. = ! X

¢ 0.275 - 0.0867

log [(0.0867)(12.72) — (0.275)(2) + (0.0867)(2)

(0.0867)(12.72) o
0.275
(0.0867)]

= 1.70 days

step 6: The distance downstream is

(1.70 days)(0.55 ft/sec)(86,400 sec/day)

= 15.3 mil
(5280 ft/mile) 53 miles

step 7: The critical oxygen deficit is found from
equation 8.25.

(0.0867)(13.56) , . _
D. = 2 792 (10)—(0.0867)(1.77) _ g
025 (0

step 8: If the temperature 15.9 miles downstream
is 16°C, the saturated oxygen content is 10
mg/l. Since the critical deficit is 3, the min-
imum oxygen content is 7 mg/l. This is ad-

equate for fish life. 75
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