Activated Sludge Math - CEU Problems
Answer Key

The Division of Water Quality
makes no claim as the accuracy of
any answers provided herein.
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Chapter 12—Achievement Test

. An aeration tank is 90 ft long, 30 ft wide, and operates at an average depth of 16 ft.
What is the capacity of the tank, in gallons?

\/o‘\umc = ’90¢{)LEO S—l) L‘("q’) le%)

ANS_223 126 o'

2» The BOD content of the wastewater entering an aeration tank is 217 mg/L. If the flow
to the aeration tank is 1,668,000 gpd, what is the 1bs/day BOD loading?

Loed = <. 34 (\.Lbxs MGO) (2017 MO/L)

18

ANS_2019 %

3. The flow to a 210,000-gallon oxidation ditch is 389,000 gpd. The BOD concentration
of the wastewater is 218 mg/L. If the mixed liquor suspended solids concentration is

3250 mg/L, with a volatile solids content of 67%, what is the F/M ratio? (Round to
the nearest hundredth.)

b
Loudh = .34 (0.3%9 M) (1% wey/t) = FoF Ha,

/”'\L\./b% - ARG ',\O.Z‘ Mt '_ 3150 "“:J",L) (O'(i_".l) - ?3’601_' }bs

Fo#F.
F/m = 2gu ANS_ 0.19

4. A clarifier has a diameter of 80 ft and an average depth of 10 ft. What is the capacity of

the clarifier, in gallons?

T
Volume = Z.U% ( Glgom¥)(10d)

ANS_375 9%06 8»-\
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. An activated sludge aeration tank receives a primary effluent flow of 2.13 MGD witha

BOD concentration of 175 mg/L. The mixed liquor volatile suspended solids

concentration is 2880 mg/L and the aeration tank volume is 420,000 gallons. What is
the current F/M ratio? (Round to the nearest hundredth.)

Load = .U L 2.13 med) "FSwgy/i) = 2109 ‘53,
MLVUSS = .24 (0. UL MG) L L%%o vrygi) = 10,0%% lbs
P ANS_ Q.31
FIM = =
O, 0%

Calculate the cu ft capacity of the oxidation ditch shown below. The cross section of
the ditch is trapezoidal.

Cross Section of
Ditch

Top View of Ditch

Uolome s (B =54 ;L2548 w08 T 4 20320 H))
5 j

ANS 2\,7F0% 0%

—ee e

The daily flow to an aeration tank is 3,840,000 gpd. If the COD concentration of the

influent wastewater is 155 mg/L, how many pounds of COD are applied to the
aeration tank daily?

e

Laoed = .20 1 39U ped) (__IS'JWS/L-)

%)
ANS_LB9Lu LTfy

An aeration tank contains 525,000 gallons of wastewater with a MLSS concentration
of 2610 mg/L. If the primary effluent flow is 1.7 MGD with a suspended solids
concentration of 185 mg/L, what is the sludge age? (Round to the nearest tenth.)

Loacd = .36 (Vv Moo IS Imyg/L) = 2Py ‘\Z—i/

Mass = .34 (0.525 M) (2,10 yit) =N, u g s
1,4 264

SA = TTLzao
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9. The desired F/M ratio at a particular activated sludge plant is
0.4 1bs BOD/1b MLVSS. If the 2.78-MGD primary effluent flow has a BOD

concentration of 143 mg/L, how many 1bs of MLVSS should be maintained in the
aeration tank? (Round to the nearest tenth.)
Load = Q.24 L 2.7 ML) IV me/l) = 3318 —‘53/
MLVUBs = 23\
[P w,

ANS_%2%9 Yoo

0. An oxidation ditch receives a flow of 0.28 MGD. If the volume of the oxidation ditch is
390,000 gallens, what is the detention time in hours?
_ 390,0 cQO 9 N
DT - -ic.éo" bo_'o‘_'a_b_a . .Z,LL 0'5’//
ANS 33.41 h~

1. The desired F/M ratio at a particular activated sludge plant is 0.7 Ibs COD/1b MLVSS.

If the 2,390,000-gpd primary effluent flow has a COD concentration of 158 mg/L, how
many lbs of MLVSS should be maintained in the aeration tank?

\
Losed = %34 (2,39 MCO)(15F my/t) = 149 be«/
_ 3149
mves = o ANS_bid 99 bs

12. An aeration tank is 100 ft long, 45 ft wide, and operates at a depth of 13 ft. The MLSS
concentration in the aeration tank is 2830 mg/L. If the influent flow to the tank is

1.1 MGD and contains a suspended solids concentration of 160 mg/L, what is the
sludge age? (Round to the nearest tenth.)

‘Jolume = FUg (100&N(HSAM(Y30) = udT, 5FO yal

Mass = 3% (0.U33I8% MG)(2%30 nglL) = 10,32% Ibs

Lowel = DL (VT Moltiu0eg/t) = 1y ez ANS_F.0 oleys
“J

oA = o 3es

"4 u%
13. If the volume of the oxidation ditch is 600,000 gallons, and an oxidation ditch receives a
flow of 0.34 MGD, what is the detention time in hours? (Round to the nearest tenth.)

- (_,OOIOOO el -
OT = Lo 000 get + ZH &uy

ANS_YT.4 e
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14. An oxidation ditch has a volume of 250,000 gallons. The 0.3-MGD flow to the oxidation
ditch has a suspended solids concentration of 195 mg/L. If the MLSS concentration is
3910 mg/L, what is the sludge age in the oxidation ditch? (Round to the nearest tenth.)

Lot = .54 0.5 MoD) (195 w:le,) = W G5e¢ \‘;I;-f/
Meass = D.24 L0.25 MG) L3910 wmy/t) = g2 by
Sa = Bs2
quj% ANS \Lp.j- Ja/s

15. If the mixed liquor suspended solids concentration is 2660 mg/L, and the aeration

tank has a volume of 425,000 gallons, how many pounds of suspended solids are in
the aeration tank?

Llosdd = GW.3H N W2T At [ 2O g /L)

ANS_9U2% by

16. The desired F/M ratio at a conventional activated sludge plant is 0.3 1bs BOD/lb

MLVSS. If the 2.81-MGD primary effluent flow has a BOD of 144 mg/L, how many
1bs of MLVSS should be maintained in the aeration tank?

1
L. oueA = %-BL-\ Ll-cﬁ} MC’D)(«“"‘L"’”@/L) = 33%5 :25»./
Mives = 2335

.3

ANS 11,250 ‘bs

17. The aeration tank of a conventional activated sludge plant has a mixed liquor volatile
suspended solids concentration of 2470 mg/L. If the aeration tank is 100 ft long, 45 ft

wide, and has wastewater to a depth of 17 ft, how many pounds of MLV SS are in the
aeration tank?

Moluvne = Zug (100 R LUS &) (17 Q) o= 547_,7_7,06,,(

Load = .24 (0.5%222 MG) L2UFO wgy/e)

ANS N, F%¥x lbs




WB Chapter 12 « ACTIVATED SLUDGE 219

Chapter 12—Achievement Test—Cont'd

18. The MLSS concentration in an aeration tank is 2740 mg/L. The aeration tank contains
705,000 gallons of wastewater. If the primary effluent flow is 1.78 MGD with a

suspended solids concentration of 180 mg/L, what is the sludge age? (Round to the
nearest tenth.)

LoceA = .24 LL-FB MOD)LIBO mg/l) = 2L F2 \‘,':75;;,.f

Mass = B.39 L0305 M6) (ZFUO wgrl) = 1,110 tbs
SA = " ANLe;

5y ANS_(.0 Jo /s

19. Determine the solids retention time (SRT) given the following data:
(Use the "core sampler” method of calculating system solids.)

Aer. Tank Vol.—1,380,000 gal ~ MLSS—2650 mg/L

Fin. Clar.—117,000 gal WAS—5960 mg/L
P.E. Flow—2.9 MGD S.E. S$S—20 mg/L

WAS—75,000 gpd CCSS—1900 mg/L
Movs = 230 [ (LFFMEIC LU5Q vmarc) + LO11FME)(19OC vigl) ] = 32,353 1bs

Loweh = B34 [L2 3 MED(20male) + (0.00%5 MeDI (500 wey/t)] = U212 2
22, 3532 ANS_Z_-ld‘_“c/s
H212

20. The settleability test after 30 minutes indicates a sludge settling volume of 228 mL/L.

Calculate the RAS flow as a ratio to the secondary influent flow. (Round to the nearest
hundredth.)

SRY =

Lt /e

RAS ralic = —)“O—_CE.Q.‘L/L--—l’Lq i/

ANS_Q.2C

21. The desired F/M ratio at an activated sludge plant is 0.5 Ibs BOD/lb MLVSS. It was
calculated that 3630 lbs/day BOD cnter the acration tank. If the volatile solids content
of the MLSS is 71%, how many lbs MLSS are desired in the aeration tank?

30,0 B2
MLSS = T os F = 72060 Yoo
MLss = _F2060 Yey

vt

ANS 10,225 lbs
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22. Calculate the solids retention time (SRT) given the following data:
(Use the "combined volume" method of calculating system solids.)
Aer. Tank Vol.—360,000 gal MLSS—2890 mg/L
Fin. Clar.—125,000 gal WAS—6050 mg/L
P.E. Flow—1.42 MGD S.E.—SS 22 mg/L
WAS—28,000 gpd
Meane = B30 (03, Me + 0\VLS 65 ([ 2%70 \MD/L)] = |1, %290 Vos
loud = .24 L (LWL me) ((22wnlt) + L0, Q28 & 23 Los0 e/ ] =633 ;.i__f/
ST = +?z 3 ANS__ 2.0 /- ;5

23 The desired sludge age for a plant is 4.8 days. The aeration tank volume is 770,000
gal. If 3670 1bs/day suspended solids enter the aeration tank and the MLSS

concentration is 2730 mg/L, how many 1bs/day MLSS (suspended solids) should be

wasted?

Mowe ... 1 R N Y o) = VE v, s

Meoys = wosw L0F3IAM - 2220 w.ﬁl',) = \Tonz Yus

Waere = VF 5i7ivs - F 400 ths = - U ‘he ANS NMone

24. Tt has been determined that 4100 lbs/day of dry solids must be removed from the

secondary system. If the RAS SS concentration is 6340 mg/L, what must be the WAS
pumping rate, in MGD? (Round to the nearest thousandth.)

Gw = T DU L L DUQ v'j/L_)

ANS O .OF% MoD

25. Given the following data, calculate the 1bs/day WAS SS to be wasted.
(Use the "combined volume" method of calculating system solids.)

Desired SRT—10 days RAS S§—5910 mg/L

Clarifier + Aerator Vol—1.45 MG S.E.SS—18 mg/L

MLSS—2870mg/L P.E. Flow—5.68 MGD

Maﬁ.‘_w“_\ = %,Bl-lrl\l.(-{g-p.{,,‘;(_’lmo wg/L_) = Bu'7-o? ”35

Mossgr = 30 [ Bl MaADIO By LITI0 S y5) + X 10 d~,s ] = 8 52F Vs 2104

. - ‘ \b
BLFOF = g4 5L2F 4 10 % ANS Z2b1% ;f‘/
_2Li%a;

Y = YO






