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PRACTICE PROBLEMS 12.1: Aeration Tank, Secondary Clarifier and 
Oxidation Ditch Volume 

1.	 An aeration tank is 70 ft long, 30 ft wide and operates at an average depth of 15 ft.
 
What is the capacity of the tank, in gallons?
 

Vo\vVV\(; _ '+04. ~o ~. Ie, ~ = 3\,,~OO ~3 

VC)\vvv-.t = ~1. SaJ 4 3 
• ~.I4C::CS ~~\ 

2. What is the gallon capacity of an aeration tank that is 90 ft long, 35 ft wide,and
 
operates at an average depth of 14 ft?
 

'va' '.IvY',.:: _ qO \\.. ~ S ~ . \\4 ~ \...4.L.\ ,\00 -Cl 3= 

3.	 A secondary clarifier has a diameter of 70 ft and an average depth of 12 ft. What is
 
the volume of water in the clarifier, in gallons?
 

'\jo \vvv-, L -= ~ L -=t-o -4)..... 'L .q. 1.4 (p, \~ I ~ "3 

4.	 A clarifier has a diameter of 60 ft and an average depth of 14 ft. What is the volume
 
of water in the clarifier, in gallons?
 

'\J 0 \ v VV\<:.. = ~ l (,pO ~ ) 1.. , \ '-\ .q.... - ~ CJ" .s'8'-\ .(:t ~ 

-v 0\ vV'V"\t _ ~9, S~4 -+\.:2., =1-.4<0 0';~ 

ANS 2~(,:lQ3sq ~(010\ 

...' ' ,:, 
" 

:.• ~ '.!	 . 



5. Calculate the cu ft volume of water in the oxidation ditch shown below" The cross 
. section of the ditch is trapezoidal. 

1: I+- 8ft~1

4;W
T 1+5 ft+I
 

Cross Section of
 
Ditch
 

l ~ Y"I-54-"" _ 2. l "2-'-40 4-) --'- \T" l gO q .. .) = -=1--& 2 . -=,. ~ 

\Jo\vVV\c _ Lv +-\'", -=f-cP2.=i- ~ 

6.	 Calculate the Cll ft volume of water in the oxidation ditch shown below. The cross ) 
section of the ditch is trapezoidal. 

.t~ 
sft'"
 
T ~4ft~
 

Cross Section of
 
Ditch
 

Lc.Vl~+\" = L. l \<:)0 q.) + \T l C(sC) 4) - ~3>\.3 ~ 

Vo\ VVv\C = 1. ~ ,S tT"1.. (g ~ \, 3> 4 

C'\'3ANS \ =l- ¢('2 ~ 
I 
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PRACTICE PROBLEMS 12.2: BOD or COD Loading, Ibslday 

1.	 The flow to an aeration tank is 890,000 gpd. If the BOD content of the wastewater 
entering the aerator is 230 mg/L, what is the lbs/day BOD loading? 

LoO\.cA. = ~. 3'-\ l '"2.?:O vv\"" I L ) ~'70~OO :1"0\ 
-..J ,0 ,000 

2. The flow to an aeration tank is 2940 gpm. If the COD concentration of the wastewater 
is 150 mg/L, how many pounds of COD are applied to the aeration tank daily? (Round 
the flow to the nearest ten thousand.) 

~ ..WI
F \OI..V = 2, Q40 3\")"'" . (,C) ~ .	 L..l.\ d\~'1 = 4, L~"3, VOO(jPcJ.. 

4,'Z..~3>«(,oo ljpcJLotAc:.A = 
, ,c:x::'o... 000 

, \0:::

ANS 5.. 29 £2 otc.o- y 

3.	 The BOD content of the wastewater entering an aeration tank is 155 mg/L. If the flow 
to the aeration tank is 3,120,000 gpd, what is the Ibs/day BOD loading? 

3, ''-0... 000 'j\:>cl 
\,000,. 000 

,	 .:" .; ~ 1,"". 
". .'~" ." " ~". 

'.'" ." 



.l 

4.	 The daily flow to an aeration tank is 4,720tOOO gpd. If the COD concentration of the 
influent wastewater is 140 mg/Lt how many pounds of COD are applied to the aeration 
tank daily? 

1...1, +20, 000 ~?cJ..
 
LOCAol- = <6.34 c.. \ '40 """3 II-)
 I" OOC}J 000 

\bs 

ANS S, S \l dc,..'f 

} 



PRACTICE PROBLEMS 12.3: Solids Inventory in the Aeration Tank 

1.	 If the mixed liquor suspended solids concentration is 2040 mg/L and the aeration tank 
has a volume of 450,000 gallons, how many pounds of suspended solids are in the 
aeration tank? 

YS~OOo 5",1
M&.'":;,~ = '8.3> t; l 1.0l.40 ~ I L.) looqeoo

I 

ANS 1 \aveo ,\..;~ 
i 

2.	 The volume of an aeration basin is 180,000 gallons. If the MLVSS concentration is 
2160 mg/L, how many pounds of volatile solids are under aeration? 

'COO,CDO c;:)e.l 
\,000,,000 

3.	 The aeration tank of a conventional activated sludge plant has a mixed liquor volatile 
suspended solids concentration of 2340 mg/L. If the aeration tank is 90 ft long, 40 ft 
wide, and has wastewater to a depth of 15 ft, how many pounds of MLVSS are under 
aeration? 

\Ja \VIIVlt. = 90 ~. l...\Q ~ • 'S 'rl  SYooo.q .3, 

\Jo\ VINl C =- SY.. 000 oft 3 . ':1-. 4~ ~~ ~ - \40:'... "q 20 ~v. \ 

,-\03, q"2..0 '3°...1 
\,Go%oo 

ANS ±
) 
5S5:s:;; \'05. 



"'.	 . ..'.... - . ';::i:';-:)}~: 
. -;;. ,:;:, ~';o: I.' 

. %1;~\:':'~~ 
:)<~~~..·."~i~""':: :~... .~ .• 

-'..:..:~.~:.) .: 

- t 

.4.	 The aeration basin is 120 ft long, 40 ft wide, and has wastewater to a depth of IS fto If 
the aeration basin ofa conventional activated sludge plant has a mixed liquor 
suspended solids concentration of 2710 mg/L, how many pounds of MLSS are under 
aeration? 

''1.0 ~ . We) '+ . \ S ~ :,. '2. 
J 
000 ~3 

O)V'
oft 3 - S:3> 'is, S' VO. ~e-.' 

5 ~Cb, 5UO CA--' \= cis. ~~ V2:=1-\C'l ",,,,~.'1-) -- ,,----.-. -:.;.7-
'"oJ \ "".t:,.'" ..r, -:~...... : 

ANS n.: \"7 2 \b ~ 
j 
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IRACTICE PROBLEMS 12.4: FoodIMleroorganlsm Ratio 

•	 An activated sludge aeration tank receives a primary effluent flow of 2.61 MOD with 
a BOD concentration of 195 mg/L. The mixed liquor volatile suspended solids 
concentration is 2560 mg/L and the aeration tank volume is 470,000 gallons. What is 
the cmrent F/M ratio? (Round to the nearest hundredth.) 

c.. "- ~ ~O, (')00 ,.~ ... I
 
F_·-.:.- =: ~.~l.\ I... LJ(,,() ""(j/I-) ',OCO.ClOO _ IO,O~5 r~~
 

,.
!_,	 -.. ~..:. C'" ......... ~
4'..~~ ' ...qs ........./'-, '2.(r' Iei'. :'-'J
 ....,.. -- ""' I 

"-I. 1.L.\ S --"''-fF/M =	 
,~ 

'0, ()~ 5 "?':.. 

ANS 0.4"2.. 

"	 An activated sludge aeration tank receives a primary efiluent flow of 3,260.000 gpd 
with a BOD of 145 mg/L. The mixed liquor volatile suspended solids is 2490 mg/L and 
the aeration tank volume is 470,000 gallons. What is the current F/M ratio? (Round to 
the nearest hundredth.) 

~+Ol 000 O)c,c I
 
fV\~,.? = e:ts.1>'4 L"2.490 l"I'\~JL) I, C'lCO. t"')qO 

~ f>dLoe.- r•.A _ <;$."34 L lloooI S ".."'\~ I L.) '3, "2.. VOl 000
 
\ .('......0. ClOD
 

~.qlo-\2 ~ 
q, .:J,.(,o \~'> 

ANS O.~O 

.	 The flow to a 190,000-gallon oxidation ditch is 310,000 gpd. The BOD concentration 
of the wastewater is 175 mgtL. If the mixed liquor suspended solids concentration is • 
2576 mgJL with a volatile solids content of 70%, what is the F/M ratio? (Round to the 
nearesthundIedthJ 

:....CJ.k~__""DQMo ...:,,? ~ ...... f...."2.'S-:::;.. './ v. '.!'-} ;~'d'- ..... -	 ...,I \ ,0_0, C>C/O - ~.O~';;''2.. , 'o~ 

Loc,..·) - ~.~'4 l'=f-S VY'····!L) :3 10, 000 JI:>J.	 ,':;~ 
....J 1,000.00	 U 51= 01",,( 

4~'l. '~/J·U.1F/M =	 .4 IItS;':,'OCiS '2.. ~"'I' 0, +0 

ANS O. \ "
 



\: . 

4.	 The desired F/M ratio at an extended aeration activated sludge plantis O.7lbs BOD/lb 
MLVSS. If the 3.1 MOD primary effluent flow has a BOD of 178 m'i/L, how many 
lbs of MLVSS should be maintained in the aeration tank? (Round to the nearest 
hundredth.) 

. LoocA = 
V=-/M = 0.+ 

F= O.=r M
 

.E
M= o. -=/. 
ANS eq ; ~~'-\ ,~ 

M = l..\, 002. \\0:
0.::;1 

5.	 The desired F/M ratio at a particular activated sludge plant is 0.3 Ibs BOD/lb MLYSS. 
If the 2,460,OOO-gpd primary effluent flow has a BOD concentration of 139 mg/L, 
how many lbs of MLYSS should be maintained in the aeration tank? (Round to the 
nearest hundredth.) 

.:h,~!d.9,OCA) ::)P ). 
\,C)QO... 900 

o.~ 

l=	 = o.,:!> M 

M	 = 

M= 

ANS 9 J 3:>0 Ce \'0& 



PRACTICE PROBLEMS 12.5: Sludge Age (Gould) 

1.	 An aeration tank has a total of IS,6OO lbs of mixed liquor suspended solids. Ifa total 
of 2S2O Ibslday suspended solids enter the aeration tank in the primary effiuent flow, 
what is the sludge age in the aeration tank? (Round to the nearest tenth.) 

15, (,00 \~~ 

"2. , S"2.0 \'b:. 
r:Ac.A.j 

2.	 An aeration tank contains 470,000 gallons ofwastewater with a MLSS concentration 
of 2740 mglL. If the primary effluent flow is 2.8 MOD with a suspended solids 
concentration of 108 mg/L, what is the sludge age? (Round to the nearest tenth.) 

\41-0,000 a'?cA 
\,OCO,. 00	 \0, =t~o 'bs 

= '6 :~'-\ l \0'iS' \CVl~) L) "'Z •Co" M G \) == 1.)S '2..""2. fu5 
cAc.,.) 

ANS 4 .?:> c;).r,... 'f~ 

3.	 An aeration tank is 100 ft long. 40 ft wide. and operates at a depth of IS ft. The 
MLSS concentration in the aeration tank is 2480 mg/L. If the influent flow to the tank: 
is 2.72 MOD with a suspended solids concentration of 110 mglL, what is the sludge 
age? (Round to the nearest tenth.) 

\}Cl\V"",,,C - \00 4 . ~o ~ ."\ S ~ = &0,. 000 ~ 2> 

~ ~ 
(pC)/ O<:X::) ~ • "'=1-.l...\ ~ ~ ~ = ~ L\ '1S J <600 t''''' I 

4 ~)S :<aco C;;)e< I
"'0. ~ L\ l 1..L\%G ""'.Q I L..) 1,000,000 = g.J"Z..Ccs:3> \\os. 

Loc-.c.A = ~.bLi l \\O~/t..) "2..'=1·2 MG>I.) = '1.) 4 q s fu 
01...... / 

q, Le.p~ \~ 

'2./	 y.QS ~ ANS 3. '+ ch,..'f s
I 

., 
J' '.,	 "' 



~:. . 

4.	 The MLSS concentration in the aeration tank is 2940 mg/L. The aeration tank is 100 ft 
long, 45 ft wide, and operates at a depth of 15 ft. If the influent flow to the tank is 
1.94 MGD and has a suspended solids concentration of 105 mg/L, what is the sludge
 
age? (Round to the nearest tenth.)
 

\00 ~. ~ S ~. \ 5"'" -\1 = ~ =I, sao f-I .3 

\J 0 \ vV"') ... = ~=f, EOO ft3 . f .4'"6 ~:: ~'4.,qOOj""\ 

Mo.si>:: ~.~l.\ l Lg~O W,O'\/L) S04,g9Q "'Go' _ \"'2. ~<&> \~:::::. 
oJ , ,(bO,C)aC) - I 

'- Oc,. cA = CO .:,y l '0 '=' """,,,,,I L) \ ,q Lf M (,\) - \ <t,qq \~ ANS 
v I 01 ..,/ ?- ~ d-fA 'f ~ 

S\v"-' .'" A (/'.C, = \ "2.,:n:sC> \ 1.,:
) v 

\ I <;q ') .lh.~ 
.. do,,,., I 

5.	 An oxidation ditch has a volume of 210,000 gallons. The 260,OOO-gpd flow to the 
oxidation ditch has a suspended solids concentration of 201 mg/L. If the MLSS 
concentration is 3720 mg/L, what is the sludge age in the oxidation ditch? (Round to 
the nearest tenth.) 

) 
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t>RACTICE PROBLEMS 12.6: Solids Retention Time 

I.	 An activated sludge system has a total of 28,600 lbs of mixed liquor suspended solids. 
The suspended solids leaving the final clarifier in the effluent is calculated to be 
390 lbs/day. The pounds suspended solids wasted from the final clarifier is 2860 
lbs/day. What is the solids retention time, in days? 

MCASS = L ~, (,00 ''os 

Lqc...eP. = 2 ~(,C) . \~ -+- ..~':?s2:>')0
c:J.~'t ~)-"'··'I 

"2"'0, ~~o ,\O~SRI = 
"3"2-"'5"0 \ Io~ 

O'M-/	 ANS 

2.	 Determine the solids retention time (SRT) given the following ~ta: 
(Use the "core sampler" method ofcalculating SRT.) 

Aer. Tank Vol.-1,400,OOO gal MLSS-2650 mg/L 

Fin. Clar.-105,OOO gal WAS-5960 mg/L

P. E. Flow-3.1 MGD S.E. S5--20 mg/L

WAS Pumping Rate-70,OOO gpd CCSS-1920mg/L 

~ 
-+ "is·~14 '-. ""2.0 ""':>/L) 7,.\ M(;f) J = ~./~q '+ e.t~S 
~"2., \01.. ~ \Io~ ~.1.. c;).p.i 

~RT = "39Cl:+ \\0.. 
eJ,.uI 

3.	 An aeration tank has a volume of 450,000 gallons. The final clarifier has a volume.of 
175,000 gallons. The MLSS concentration in the aeration tank is 2115 mg/L. If a total 
of 1570 Ibs/day SS are wasted and 230 lbs/day SS are in the secondary effluent, what 
is the solids retention time for the activated sludge system? (Use the "combined 
volume" method of calculating system solids.) 

'\Jo \ v W'\c. = ~ 'SO/ C)OO3'", 4- ,-=+ S, 000:J 00'\ \ = {/I. 5, 000 eJ ..... \ 
MrAc;'-::. = ce.:>~ ("1.\\5 ,...",O'\!L) ~2.s.cOQO ~) 

v "OCX>/ 00 = \, ,02l.-\ 

Loc:.<.cA ~ "'2.. ~ ''0=> -+- \ S +0 \~:-. '10-::. 
~f ol""'l := \)~oo ~ 

\, .O"Ll..\ \l:>~ 

\-=i5a:> ~d<:Ar	 ANS 

,J. 



'1 . 

',. ' 

", ":. 
..: ::=..; .. ,. 

: .; 

........ . .~ . 

4.	 Calculate the solids retention time (SRT) given the following data: 
(Use the "combined volume" method of calculating SRT.) 

Aer. Tank Vol.-340,OOO gal MLSS-2940 mg/L
Fin. Clar.-120,OOO gal	 WAS-6110 mg/L
P.E. Flow-1.2 MOD S.E. SS-17 mg/L
WAS Pumping Rate-25,OOO gpd 

'tv..	 (,2>'40.00Q$1 4- \20,000 ~",I)
f-\CA.~~ = C:O.~14 l '"2.Ql40 ",,",CA IL) ' 

'V	 l, JOOO 

fV\c..s.~ = \'/ "L':J.q \\o~ 
-- 1	 I "1.5,000 ,,".Api'L o 01.C/\ = <o.:>u, l\~V\<1()'L) \.1.. M("I) -+ <6:Y,-\\.(,110"",:::) L) I,OOO.OCO..J 

Loc....c:..A, = ''-\-141..4 \1.::l:>	 ANS =f..en oA.e-. 'I':> 
, d.v.! 

SQ.T 11,2.-=f-C) 'l.-:>~
 = \ .~\..\~ ll,;,s/"""'t
 
5.	 The volume of an aeration tank IS 365.000 gallons and the final clarifier is 

105.000 gallons. The desired SRT for a plant is 7.5 days. The primary effluent flow is 
1.76 MOD and the WAS pumping rate is 28.400 gpd. If the WAS SS is 5740 mg/L
 
and the secondary effluent SS is 18 mg/L, what is the desired MLSS mg/L?
 
(Use the "combined volume" method of calculating SRT.)
 

'\..Kl' 'v,'" = 3\'~...OOo v"'" -+ 105 pcQ:)Vo\ = 4 -=10,000 ,:::>e.<.\ 

L..oc<.cA = ['0."';4 L 'OT-l-\O ~ 1!-) 7..<os, ,,-\o°oirpGl\	 )
~. ~ooo,o	 . 

-to ""6 :~y L'~ l"VI(:/ L) \ ,"":l-(, M G Ll ]
 

L C)(,..J... -= \(, '2.'-\ ~
 
ate...'f 
"X 1. :fb%e;t\6 if ...\ ) Ct..:.y
 

5RT = ~.s = \ lJ>24 ...l.k.s...
 
'1::4. r:J..~·'f 

4- .~ cJ...CA '/" • \ I.P'- \.I "d..'l = "K O. "4 =J. <.. 'i:5. ~ ) ANS ::>, \0 t """~ I L 

"X= 

6.	 Calculate the solids retention time (SRT) given the following data: 
(Use the "core samplerll method of calculating SRT.) 

Aer. Tank Vol.-1.5 MO MLSS-2460 mg/L
 
Fin. Clar.-O.ll MO WAS-8040 mg/L
 
P.E. Flow-3.4 MOD S.E. SS-18 mg/L
 
WAS Pumping Rat~.OOO gpd CCSS-18S0 mg/L
 

Mc..e;."".;) :. [~.~4 (~'Ll-It,o ......,~ I L-) \. So M G 

~	 <;s ."by. l I~ SO ""'-0' L ') O. \ \ M (:, ] 

MC'l.":>~ = ~"2, ~ ~"2.. \\o~ 

c..,O<OOO ~"oA
Loc.o\ = ~.~'-\ (I"cs ......J/L) .~.\...\ Mepl) 4- "'i>.~'-\ l.cisoLlo"""c:/L) 1,000.. Coo 

LoCA..cA = 4, S~L\ 'J:;	 ANS ':f :2... &yt» 
SQ.'T =. 37.., U '+ "Z.- \~~ 

uS~u ~ . .,N.;j 
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PRACTICE PROBLEMS 12.7: Return Sludge Rate 

1. The settleability test after 30 minutes indicates a sludge settling volume of 215 mL/L.. 
Calculate the RAS flow as a ratio to the secondary influent flow. (Round to the nearest 
hundredth.) 

2. \ & 'coLI L 
- 1000 t"'\L IL - '2.. \~ w.L/L 

ANS 0."2.-=1

2.	 Given the following data, calculate the RAS return rate (QRAs) using the secondary 
clarifier solids balance equation. 

MLS5--2460 mg/L QwArlO,OOO gpd
 
RAS S5--78S0 mg/L QPE -3.4MGD
 
WAS SS-7850 mg/L
 
Sc\\CI"~ IV\ _ ~hcAs. ov+ 

S:,\\cA'So 'VI _ CO.~'4 c...l 'l4lJO"'V>(:j/L) (~.\4 MGD + "'X) ] 

Sc>\\cA~ \'" - (pq~~S(,\'o + 20,.s\~")( 

5o\\.J..s o~ "'" ~.~Y L l~~~ VV\:JILj (O.O(pM6'V ...... x ) 
ANS \.~ (, MGD 

So\\cl.,:;, ov-\- = :!>}:r2.'tS \'0 4- <"'S,14 vCJ )I,. 

l.44/95~ 'X. - {PS, <6"2.'6 

3.	 A total of 270 mVL sludge settled during a settleability test after 30 minutes. 
The secondary influent flow is3~12 MOD. (a) Calculate the RAS flow as a 
ratio to the secondary influent flow. (Round to the nearest hundredth.) (b) 
What is the RAS flow expressed in MOD? (Round to the nearest hundredth.) 

7-~O """'-/1...P.e....+,o = \cx:x:J vY\ LJ L.. - 7-=1-0 "'" LI L 

b) l= \OI.N = ~. \1.... M <':>0 

RA ~ = "3>,\""2. MGD . O:~=1-

ANS CA.) <:)."3>+

IS» ~$~.~, MG,O 
~ I ;.':\" ", '.:-. 



4. The secondary influent flow to an aeration tank is 1.67 MOD. If the results of the 
settleability test after 30 minutes indicate that 285 ml/L sludge settled. (a) What is the 
RAS flow as a ratio to the secondary influent flow? (Round to the nearest hundredth.) 
(b) What is the RAS flow expressed in MOD? (Round to the nearest hundredth.) 

lCX:X:> ...... LJ L - "'2.."is S ..... LI L 

'0) ~\o~ _ \, lP~ MG>\)� 

\. Li,. MC=>'O ·0.\40� 

ANS p.,) O.y Q 

'b) Q.(P+- M&D 

5. Given theJollowing data, calculate the RAS return rate using the aeration tank solids� 
balance equation.� 

MLSS-2100 mg/L� 
RAS SS-7490 mg/L� 
Qpe-6.3MGD )

So\ \cJ.s \ V'\ = So\,~~ ov+� 

'b.~Y l ~L\qO \Nl~ IL) ')(�'So\'cA s \V'I 
So\\cA-s \\1'\ = <0 "l... 4 Co~ X 

S~ \ ,cAs oQ'\- - C6.~4 l L \00 0/L) L £':'.3 MG\J 4- x] 

\ \0, ~::,"!s \\o~ + \ 4-, S' Yo ')( 

\ \0, 33~ 

'\0. ~33? 
'X = ANS 2..~S M&O~l..\, <J'O~ 
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,'l,'.,'	 ... ~',_ ;'.;;;\'Il,,_~~.; : '. "'},'I' ,<)'),,:;,;(,... ." , ..,' '~B q~qp~f:,1~,.A9TIV4rEl)~~1JDGif,'i09, ' 
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PRACTICE PROBLEMS 12.8: Wasting Rate 

1.	 The desired P/M ratio for an activated sludge system is O.6lbs BOD/lb MLVSS. It 
has been calculated that 3300 lbs of BOD enter the aeration tank daily. If the volatile 
solids content of the l\tfi.,SS is 68%, how many lbs MLSS are desired in the aeration 
tank?	 ~O\) \~~ 

~ I fV'\ = O. (P M '-'V~:> 

\.- oO\.cA = ~ ~oo '1..~t 

'''' M	 L '\) ~~ "3. ~cp #'(- ':J. lc 

=	 O.l/6 

~ 
5,590 ~f

MLSS _ O. (P'l5 

2.	 Using a desired sludge age, it was calculated that 14,850 lbs MLSS are desired in the 
aeration tank. If the aeration tank volume is 780,000 gallons and the MLSS 
concentration is 2670 mg/L, how many lbs/day MLSS sho~ld be wasted? 

'\Jo\v".,."c = "fCC>o, QOO t:>"" 
~ 

M,-t;;.~ = ~.~4 L"""Z.cp=1O ~IL) .C).~Cl!. MGD - \~J ~tbq cb../ 
\b
 

Dc~""~cA = \Y I ~so c;k,.."
 

. l.k... '10
 
VJO\.~'h:. = \ -=J- J 3(, q ~t -, y /6 SO cJJ;-..r
 

~ 
ANS '"2.b \ q cA.u '1 

3.	 Given the following data, detennine the lbs/day SS to be wasted: 

Aer. Tank Vol.-l,lOO,OOO gal MLS8-2100 mg/L
 
Influent Flow-2,930,OOO gpd % VS-67%
 
BOD-108 mg/L
 

.Desired F/M-Q.3 lbs BOD/day/lb l\tfi.,VSS 
- 1M	 \~;;. r = O. '3 M'-"~~ 

\OVI0 ' L) '2.... 9 ~ MCP\) 


= '6=rq-=J- ,\O~ 

= \ :?:oJ' \ DO ,~ 

/'t\ L "=:>'S = ~. ~ '4 l L \00 ~ I L) \. \ M G 
.liz....	 .lb.. 

\).J0\.'b~ = \ tt, 2(,5 ek-c:'1 - \~. ,~o ~ 

"'. . " 



4.	 The desiIro sludge age for an activated sludge plant is 5.5 days. The aeration tank 
volume is 850,000 gall! 3140 lbs/day suspended solids enter the aeration tank and the 
MLSS concentration is 2920 mglL, how many lbslday MLSS (suspended solids) should 
be wasted? 

S \ve-l~c fJT~:l :: S. S r:N;....'1 s..
 
~,n:IJ\= 5.'5ck,..y!:J l~I~O~yJ = \~,2-=J.O'\o~
 

\~
 
MLSS = C::O.~\4l '1.q""20 Wt~ I L) • o.~s MGO -== 'Z.0J 1-00 ~y
 

~	 ~ 
WO~+ <:. -= ""'2..0,""=fOo d.CA. I \ "7J., ""Z.. -=to r:;h...,/ 

5.	 The desired SRT for an activated sludge plant is 8.5 days. There are a total of
 
32,100 lbs SS in the system. The secondary"effluent flow is 3,160,000 gpd with a
 
suspended solids content of 22 mg/L. How many lbs/day WAS SS must be wasted to
 
maintain the desired SRT?
 

5R\ = C6.5 ~'f~ 

""" -+ et:s.~ l.':1"2 ""'"'~ IL.) "3. \ v M c.. \)	 ) 
1, L., 1<:)0 \\o~

<6.5 = 

<a.S ')( + 49 ~O \'0$ ::::. "3 £.. \CO \ 'o~ 

1..3-, 'TO \Ic>~ 
"")(	 - -=ts.S ~·t 

6.	 Given the following data, calculate the lbs/day WAS SS to be wasted.
 
(Use the "combined volume II method of calculating SRT.)
 

Desired SRT-IO days S.E. S8--15 mglL
 
Clarifier + Aerator Vol.-1.33 MG Inf. Flow-6.85 MGD
 
MLSS-2940 mg/L
 

5RT =. \0 o\c,."l{~ 

/"\\...5'":::> = CO.~4 l2Ql.\O\N"l3 IL) \.~~ Me- = ~"2.J(o" \\:.:) 

LQuc.A  '6. ~L\ l \'0 """~ J L) 

~ LClO'-&\. - <=6&"+ do....'1 ~ ')c, 

'3'2..) {, \ \ \ b~
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\0 x = 1....4 ,O'-\"L. \\0' 

'2..'-\ ( 0 ~ 1.. 'I.o!>
 
'X= \O.A......
 



PRACTICE PROBLEMS 12.9: WAS Pumping Rate Calculations 

1.	 It has been determined that 5640 lbs/day of dry solids must be removed from the 
secondary system. If the RAS SS concentration is 6630 mg/L. what must be the WAS 
pumping rate, in MOD? (Round to the nearest hundredth.) 

,\O~
 
~(,~o cA..... , == ~ .~l.-\ l ~&:o vY>~/L) X
 

ANS 0.\0 ""CoQ 

2. The WAS suspended solids concentration is 6120 mg/L. If 8640 lbs/day dry solids are 
to be wasted, (a) What must the WAS pumping rate be, in MOD? (Round to the nearest 
hundredth.) (b) What is this rate expressed in gpm? 

\~::. 
'D(,\,,\O cAi.A.'1 = ~.~l4l (P1"2..0 1oNl"j IL) X 

C;S (PI.\O 

= 

ANS O. r+. McPO 

\ \ Cd ~poro 

3.	 Given the following data, calculate the WAS pumping rate required (in MOD): 
(Use the "combined volume" method ofcalculating system solids.) 
(Round the answer to the nearest thousandth.) . 

Desired SRT-9.5 days	 RAS S8-7410 mg/L 
Clarifier + AeratorVol.-1.7 MG S.E. S8-19 mg/L 
MLSS-2630 mg/L	 Inf. Flow--4.1 MOD 

~Q, -= 9. b g}....v.ys 

f"\L~~ _ ~."b&';lL.(,::O~t)'L..J \.-q.McP ':: '3.=+J"2..~ 

Loo.cA = Co.:,,-\ l' 9 V\o'\.::ll L) ~. \ M v \J -+ -,( 
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4.� Given the following data. calculate the WAS pumping rate required (in MOD):� 
(Use the "combined volumeII method of calculating, system solids.)� 
(Round the answer to the nearest thousandth.)� 

Desired SRT-8 days RAS SS-S990 mg/L�
Qarifier + Aerator Vol.-1.6 MG S.E. SS-13 mg/L�
MLSS-2580 mg/L Inf~ Flow-3.9 MOD� 

SR.T = ~ d'-.4~ 

N\ L'S '::> = Cc=.. ':>1-\ l -z.. S~() \N"l~ / L) \. ~ M (, = ~ 1-\) 1..1 ""2. ~ \ \.:) 

~,~L4 l \ ~ It'vl:::/ L) 
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ANS 0.0+<0 M&O 

~\« O~4 

"><.. = C6 

~ 
cA~ ) 

_ ~. ~1.4 l S,qq 0 ""',,3 JL) Y 

~q ... qS~'1 _ 3/'6~\
 

'3. I 'l5"'1s \� 



, ,.\. WB Chapter 12 • ACIWATED SLUDGE 213 

PRACTICE PROBLEMS 12.10: Oxidation Ditch Detention Time 

1.	 An oxidation ditch has a volume of 165,000 gallons. H the flow to the oxidation ditch 
is 180,000 gpd, what is the detention time, in hours? 

'('5~QOC) oj"'\ 

r	 \ow = \Ci:SO 000 ~ 
t 0'0..""-1 

I~Q. 000 ~""\
Dc+c V'I+\Clv., T \ VV"\ C = -....,;\........ ~;.....	 o .q 2. cJ-f-'1 ~
'cs 04:.....0~O""'o"---' .. ~":-\I--

• ""2..y 

ANS 22 h ...... 

2.	 An oxidation ditch receives a flow of 0.21 MOD. If the volume of the oxidation ditch 
is 360,000 gallons, what is the detention time in hours? 

\J 0 \v 1Me. = ~ !po, 000 ~ .... \ 

"F 'ow = L.\O,OOO 9:~,
 
~(jp(), 000 rJ}'" \


Dl:.4-~",,+\oV"\ -, \VV'\c - ., 000
~\ 0, fAl 

h ....
\ .~, cJv,..1~· "2. '-\ otv.'I 

ANS 4\. \ hI'"' 

3.	 If the volume of the oxidation ditch is 415,000 gallons, and the oxidation ditch 
receives a flow of 295,000 gpd, what is the detention ti~ in hours? 



~ 

4.� The volume of an oxidation ditch is 190,000 gallons. If the oxidation ditch receives a 
flow of 305,000 gpd, what is the detention time in hours? 

\J 0 \ v VV\ c = \CJ 0 .... 000 ~CA \ 

~ l= \ovv = "605,000 cA.....y� 
\ <:JO, 000 .;)'" \� 
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