CT Calculation Worksheet

Peak Flow Rate, GPM 1000
Chlorine Residual, mg/L 2
Temperature, °C 6
pH 6.1
Theoretical| Baffle Actual | residual, Unit Process Log
Unit Process | Volume, gal | To,min | Factor | To, min mg/L. CT, mg*min/L Removal
transmission 45,000 1
rapid mix 50 0.1
flocculation 15,000 0.1
sedimentation 60,000 0.3
filtration 10,000 0.5
clearwell 80,000 0.6
TOTALS

1. Calculate CT for each unit process.

2. What CT is required for 1-log inactivation of Giardia lamblia at given conditions? CT= mg*min/L
{Hint: Need to use the most appropriate temperature/pH table from SWTR Guidance Manual remembering that
chlorine more effective at lower pH & higher termnperature)

3. Calculate total log-removal of Giardia lamblia for entire treatment train.

Scenario Discussion:
What options are available to obtain required CT if clearwell alone can not provide it?
variables: flow, with limits
chlorine residual, with limits
baffle factor
injection point, with limits



THIS PAGE INTERTIONALLY @LANK
— USE Pt CALCULAT/IONS ~



‘uoneapoew Boj g sop D= see) 7y,

o frec |esz | se0 |oil | sy $2C otz 9tz |zvi | Ho | es w9z |z |6l |HEL {68 11 £
zC JelE Jssz |16 | | vo e |sor ez |est |Jum |is 07 etz [si |zl e v Bz
SLE |oe Josz |E81 | sit |10 TIE |03 fsor |95l (b jT$ 9T [z |z ey o iy L4
BYE [L0E JseT {¥81 | ET1 19 yoe  |ssT Rz | €81 |Tm is B Jue e |l 3] v ¥t
19 10 fowez Jise ozt joo 00 josT Joor jost |oor |os 8T | 0T | s9r | r2d %] v T
ESC w6z | s€2 |eLr (et |as ke |svz |usl |kl |86 o oz |t o | 1% 1r [4
st |sa |oee el |su fus . lar |16l et |96 i ¥z |xer Jest |ant fac o 4
g {18z szt fewt {znl | 9s Mz peiz i IR | w6 Lr gz |61 Jsst o |4t 1y 9L
6Z¢ | vtz | 61T |59 |oul |s¢ wE |8 | peer e Y Tz | 681 fIst |ent | 9L 2 'L
gze | 11z |oo1 |eo |s 9 [T (st el | ok ir Itz w81 fevl {100 [ ne Le L
e Jwer {ser |951 |01 Jis 0T (LT {€L0 |oEt |im it Hz (e el |uwel |2 9 i
e Jtsz e |1 Jom o5 e |mz |59t fozr |ew r o1z [sa0 Jovl fent ok SP 80
162 e |6l Jorl |16 (53 L A X1 KA L) I+ HZ |oit |91 frol {u9 i 9'0
6LT | CET juwt Joet | €6 Ly ez | el fist |sn et 6 861|591 |zl [é6 L] i ro=>
0t 92 07 %L 01 S0 Joe 92 OZ 91 0O!' §0 |0t S22 OZ &1 01 §0 [RILT]
suopeapaeu| Goq stojjeajioeu) Goq suopieapoeuy Boq UONRINBILOY
0'6 = Hd 68 = Hd 8 = >yd supopn
1ee {em |eer | e Le o st jin | te Iy 0¢ st Juzt J |ue 0¥ 5T 9z fso1 | w [ Tr [I4 £
e sl {set Jem | vg et | arl |600 el [ oL ol |zt |66 Ft [ 14 FZ |01 | 9 Ik (14 ae
QT |z jer ot 1L uE A P I T [i3 67 oM |zl |6 EL G 14 w | |1 19 13 [i74 2 )4
[ g 731 [T T st [41} [1]} stt {98 5 [ 14 vl 6I1 4 i sr ¥T [[14] ool {od i} ur (14 LA
Wz | oLl {8y v 691 vl EIL YR 9 [14 el LIl [¢cé oL L £ HIRED 6, %3 [3% [ir4 e
wz [ | fom |iv (€ @i |3t |onn |6 13 8T gt J<snn |28 o op [v4 9t | i6 i 1Y 3 61 Z
u6l £91 1Y | 86 1] £C 91 | sel {sm [}] ¥ %4 st UL 19 1 (14 ril < 4, i ¥ ] a'tL
ol oot szl |96 r 43 sl |z61 |sm |6 33 [74 ZEL | wl |5 " 113 4 1 |te ¥ 4§ i [ 9l
81 [9l fgRl |re 4] 13 sst |ett Jemr |ae (4] 14 ofl (R0l | iw 54 v [ &M |16 [¥3 31 9¢ Ll ¥'i
11 £51 f¢d] 76 19 It 1241 Lt wt |9 s [ 14 [14] L] s¢ ¥y [ IT Lot 5] IL 5 9€ 11 [ 8
ot |ort o1t |os (] of 6¢] | ¥21 |66 SL (13 %4 set Jrm | W 9 v 1z sof |88 i 13 11 ! L
sl ol {eil | [} 6T ovl |1 |is fL &F 14 wom |1s v Iy nz 0 [ug ] 43 ¥ Ll a0
1Ll pset ferl Jue Ls [34 tel |6l Jsh o P 14 ozl [ool o w 13 4 o | e I o 1 L 20
gor et | | ew 1 14 o1 |9t |es oL 9 @ e | us 14 11 6 0 16 ] 7] & € i o= >
0E SZ 0Z &1L 0O0) 90 |OE 8¢ 0¢ SsL 0. 50 Jo't ¢ 0O¢ SL Ol 650 |0E G2 0©0Z 6SI 01 S0 (o
suojjeapoeu; Ho suopjeayoey) Boq suojjeapocu; Goq suopeapaey) Boq uojlenuasuoy)
G'L = Hd oL = Hd 59 = Hd 9 = >Hd supojD

+Do0°G 1o aulojy) aaiq Aq S1SAD eipsern Jo LONBANIDRLY 10} SANJRA 1D



‘uoneafioeu) foj g 10) (D= ¢89] 7,

ez vz |sat [9r) |6 & frz i Joor |l s tr e fen it [ |y [y €
t4z | &€ {lal  JrFl | Y6 BY oft |oal Jest ot |od o 6l e et |66 99 {3 [: )4
192 feez | ewt | et | we 13 it |sel  Just |t |9 6f t6l oo |att |6 59 4y 9'C
9rt oz |81 |aer |6 b Oft | zel Jest st it L3 pal | 881 LT | %6 0] [43 e
[TA 14+ 181 9El ™ 11 s¢T | AWl oSt £ 5L L1y ull 5¥l L4 14 ) IC [
3 It EXA KA K (13 O KT E O R LI R 2 13 e e i |is 19 o F4
65T |91z Jeal oy |9 ir sz el et |smt | it o st |arl Jant Joa w [Ty gL
5T |1 eyl ezt e [ e peer Yisr et ot 13 LA B L F L ¥ fxa 9'L
e | vl v |8 [ LT 47 S 2 B 1T I 23 oLl |eet el | se Ly [H 3
g ez Joer ezt fow oy vz ey Jest o | ey 13 sy |gee pin g 13 LTS Z'L
A B R P kT [43 gl oo | 0ft | w6 1) i€ T | sel | [ 33 1T L
gt | et | rse Jenr st RE it |ug) Jett |6 £9 [43 gl Jifr Jsol |6t 33 w" 80
$ir fom [sv1 Jeor | EL 9€ r |est Jezer fie 19 it €1 Il fror | 1 4 9'0
A YA | 601 sl oL [14 Ltt 7] EIH 4] 65 of (131 #zl &b £L 14 5T vo=>
Ot S§¢ 0Z &L Ol S0 {0E S 02 &+ OL 90 |DE %9¢ 02 9L OL 680 Ty
suogivagioey) Goq suojieanaeu( Do suopeapoaew Goq UoyENUBIVDD
06 = Hd 6'g = Hd 8= >Hd BULOND
ol |sct J1 e 4T i et 16 69 U [x¢ {1 O 13 [13 81 &l 13 6L 3] i 4 9l £
gl |yie Jemt 7w s 4 w1 jen e 9 H3 [44 1t |ie 3 Yy 13 al (6 ¥L 74 Ly It 9l 8T
Wl el [Lor ok 33 [%4 11 e | Ll v 13 4 e | ze it 5 LC 84 76 L 4 9 I st 9'C
isl 1] S | 6L [4% :74 6Z1 s01 |93 1) i b i o [J3 s L13 1 b6 SL 7] ir ut st vz
I E A kU 15 92 | | 2] 13 14 NI u % 5E 81 4] rL 6 1 nc st [ Ak 4
ost |sz0 ool | si s 14 U | f01 few ™ 13 1z v | 43 {3 1 L i i t [ st 4
et |l |86 L 43 14 |z | 19 3 uw [ 1Y 13 3 Al Y8 [ 15 13 6t vt 8'l
o el |6 it i T 411 |66 BL w o ut ['3 13 W (114 £€ il 1 %] 133 ir L14 vl 9L
orl et e 0L Lr 4 91 | e i us bE 1] 6 (] 9 o £ 91 1] B [13 ir it ¥l 'L
FAY I 16 1] 9r 14 FIl |56 9L LS 1 1] Sh i1 3] 8 43 91 1] [t 1] o [14 £l T’k
Vel | T |68 Ly 113 [<4 HIE1T] 14 v L 6l o 8L £9 i I [ v 13 or [ls 1] 1
1€ el |8 49 by [£4 ot |26 [¥4 13 LE ] {3 L 19 9 e 5t L 1] [43 [ 14 £l 80
szt |01 W 9 14 12 1 3 N} It ks 9 8l 06 5L ] i [I]8 1] st 1T [y B sz £l 90
brd] 0l CH 9 v 1z it L8 5] 43 1 Lt i iL 13 T [14 £l EL 19 (3] 20 174 zl yo=>
0Ot S¢ 0¢ &L Ol 90 [0t S§Z 0Z Sl Ot &0 |OE ST OZ 51 01 50 0t 5 0T &1 0t 50 e
suopieapseu] Hoq suppeanaeu) Goy suopeapaenf 6o suopeayaeu) bo ugjjeuUIINY
&L = H! 0L = Hd 59 = yd g = >Hd aupaiy]

«J.01 18 aulo|yn aaid Aq SISAD e/pserD 1o UoNBARDEU| 104 SBNjEA 1D



