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APPENDIX A

CALIBRATION DATA AND CURVE



Table A-1: Calibration data of UV-254

Date  15/12/2002 Time 19:51:41
CALIBRATION

Date: 15/12/02 . Time: 19:51:37 AM )
nstthrudment 03EerkmEImer Lamhda 25 Serial No: 101N2020507
0

Ordinate mode: S|ngle Wavelength

Baseline: No correction — ( 0.00 )
Analyst:
Wavelength( ) Sample ID Concentration Ord. value  Comment

o oo oo
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RN
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O U U U O
>>>>> >
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(S E =N JE] o1y
[T el =N )
ocoooO
oo oo
oo oo
33333
[{elele{elis]
Far 2 e
r—rrrr—
ODOOOO
RO o
S proo oo
(S LN NN S S g |
—~— oo —

Equation : y.=1 956467¢-02 + 1.180933e-02 * «

R ‘dual error: 0.01084
Correlation coeffment 0.994775
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Calibration - cal140103 (TOC, 14Jan2003 14:18 )

54113

48702

43291

37879

32468

27056

Counts

RF = 0.960 ugClk-cts
21645

R2=0.9994
162341

10822 Offset = 1731 area cts

5411 Offset = -1.662 ugC

00 50 101 151 201 252 302 352 403 453 503

Mass (ugC)

Figure A-: Calibration curve of TOC



Table A-2: Calibration data of free chlorine residual

Date  30/1/2003  Time  10:50:29
CALIBRATION

IDate: 30/1/03  Time: 10:50:01 AM

nstrument: PerklnElmer Lambda 25 Serial No: 101N2020507

Method: JIMCHLO

Ordinate mode: Single wavelength

Basellne No correction 00 0.00 )

Analyst:

Wavelength( ) Sample ID Concent:ration Ord. value  Comment
515.0 JIMCHLO.A0L  0.1000 mg/L 0.0324
515.0 JIMCHLO.A02  0.2500 mg/L 0.0680

. 515.0 JIMCHLO.A03 ““ mg/L 01272
515.0 JIMCHLO.A04 mqlL 0.2401
515.0 JIMCHLO.A05  2.0000 mg/L 0.4379
515.0 jimchlo.,A06  4.0000 mg/L 0.7187

Equation : y:3,9947188-02 +1.763920e-01 * X

Residual error: 0.032450
Correlation coefficient: 0.993931

Date: 30/1/03 Time: 10:50:16 PM

L0001

0%

090

085

080 g
075
070
065
060
055
050
045
040
035
030
025
020
015
010

0.05 LY

0 05 15 20 25 30 35 40 45

mg/L

JIMCHLO - 10/12/02 - y = 3.994718e-02 + 1.763920e-01 * x

Figure A-2: Calibration curve of free chlorine residual
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Databi: ilﬁ C:\HPCHEMU\DATA\J31145\J0311002.D
an

In'e(ition Date 1}/3&02 3:02:15 PM Seq. LinT ;

sample. Name Bz?n Vial

Acq. Operator J3I11/45 . Inje ;
Inj Volume :

ﬁ% eémod C \HP/CI-ZIEI\3A\I\I\0A_ETHOPP\/T<}\TTHI\§F.1I\{IM5

ﬁgsat'ycsﬁﬁnﬂ/'eedth(’d %ﬁ/sploHEWzM 31H0D8\bry”'§'\4/ﬁ'\f/45

y é(modllee(?'a]fter mm’ng)
test standard on uECD

E’C’ﬁi’i\' (J3114500311002D0)

140

1375 i
135 1
1325 ¥ i e = - s y
IR N 5
GC2 A, oven temperature (J31145\J0311002.D)
degrees C -|
160 |
140 ]
120
1004
804 D
y S 4 6
External standard Report
Sorted ,Bg/ Signal
M_lfltl_p“ r 1.0000
Dilution 1.0000
Area Percent Report
Dilution 1.0000

Signal 1 ECDL A
Peak RetTime Type Width Area Height Area
#  [min] ? %

[min]  [Hz*5] [Hz
1 7.908 BP  0.0290 10.63580  5.17231 1.000e2
Totals 10.63586  5.17231

Results obtained with enhanced integrator!
*** End of Report ***

Instrument 1 11/3/02 6:21:40 PM J3/11/45

Figure A-3: Chromatogram ofblank and oven temperature

“1:: MWM“ 4 WWMW(’MMMIWWMMW |

80

Sample Name: Bla

”"wwww

—
8

Page 1 of |
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DataTIEII\I/besgrﬁ\leliDr?gH5W{}W&TAU270103\”010002'D Sample Name
Anectlon Date 7|/RV\%/03 i0751706_AME- Seq. \|7||2? ;
Acq Operator o) immy , I%
Inj Volume : |
Ac% Method . C\HPCHEM\L\METHODS\TTHMF2. M
Last chanﬁﬂe 1/14703 8:35:19 PM by TOOKTA-14-1-03
Analysis ethod C.\HPCHEMII\METHODS\TTHMF3.M
Last chang ; Igél/OS 6:13:29 PM by Jimmy
test standard ueCD
Ed)TTA (\]:27010'3\JTO'I'0002. )
Hz &
“ bé
114 f’W’m ,rITn«TT11 F"WW { h«ﬁ/fl' \/|1
"ﬂ i Wi’
110E ‘\rl“[ W n \jnmp‘w W:\';'ml‘rﬂl 1‘1 ‘N
108 = ~
F- 4 6 ~ 8

GC2 A, oven temperature (J270103\JT010002.D)
degrees ¢ -]

160 j
140

120
100 1
6 8 10
Internal standard Report

Sorted B Signal
Cal }E a Modified Y, March o1, 2003 5:53:25 PM
Wil ie ] :f
D| ut| n I
18

mDoIe STD Informatjon:
STD ISTD Amount ~ Name

[ug/1]

#
1 120.00000  Bromofluorobenzene

Signal 1: ECDL A
thTlme Type |_lArea Amt/Area  Amount  Grp  Name

min] [Hz*s] ratio [ug/t]

. Chloroform
431.0158% . - Bromodichloroform
573%{73% : : - h|orod|bromoform

. . - B
7.690 BP +1  17.00100 1.00000 120.00000 Bromo?luorobenzene
Totals without ISTD() : 0.00000

Results obtained W|th enhanced integrator!
1 Warnings or Errors :

Instrument 1 3/11/03 10:29:17 AM tookta Page 1 of 2

Figure A-4: TTHMo Chromatogram of raw water and oven temperature



Pata Tﬁr\lnlle Sgn}lﬁlﬁr(l:gl-l Elw&lf}@él'A\J100203\T7400007.D

Inr{'qe%tion Date : 3/2/03 12:29:27 AM
sample Name ; 5:55

Acq. Operator immy

Sequence File C:\HPCHEM\L\SEQUENCE\J100203 .
Me(lhog C:\HPCHEM 1\ME19-|0DS\TTHMF3.M
Last changed 3/1/03 6:13:29 PM by Jimmy
test standard UECD

ECDI A (J100203\T7400007.Dy

HZJ

900-

800 ]

7004

600

500

400-

30

200 : S
100

Internal Standard Report

d By . Si
a Modified a

t

:

TD Information:
D Amount ~ Name
ug/1]
0

.00000  Bromofluorobenzene

Signal 1 ECDL A

RetTime Type Area Amt/Area  Amount
[min] [Hz*s) ratio [ug/l]
3.027 BB 938.89240 2.98053e-2" 196.04254
4.148 BB 2121.65479 -.01500e-3  104.28372
5.542 BP 450.45352 1.27253e-2  "40.16346
7.22% BB 2147352 1.0004 9e-]  15.09323
1.641 PB 41  17.12645 1.00000 120.00000

Totals without ISTD( ) : E55.54294

Results; obtained with enhanced integrator!
*** End of Report ***

Instrument 1 3/2/03 12:40:28 AM Jimmy

22 y, March o1
i

Seq. Lin
TV
) Inje
Inj Volum

5542

82

Sample Name:

|
207
il

6.212
»7.228
7.641

2003 5:53:25 MM

Grp

Name

(B:hl%gfogmoro orm
CF?croglbromogorm
Bromcf?rm
Bromofluorobenzene

Page 1 of 1

Figure A-5 TTHM7 Chromatogram of supernatant and oven temperature



Table A-3: Calibration data of TTHM

Method C:\HPCHEM\I\METHODS\TTHMF3.M

Calibration Table

Calib. Data Modified Saturday, March 01, 2003 5:53:25 PM

Calculate Internal standard

Based o Peak Area

Rel. Re¥erence Wlngow 5.000 %

Abs. Reference Window 0888 min

Rel. Non-ref. Window 5. %

Abs. Non-ref. Window 0.000 min

Uncalibrated Peaks not reported

Part |aI Cﬁhbranon Yes, |(1en ified peaks gre recalibrated
Correct Ret. Times No, only for identified peaks
Curve Type Linear

Origin Inclulded

Wm%ht Equa

Recalibration Settings

Average Response AYeraPe all calibrations
Average Retention Time ating Average New 75%

Cahbranon ReFort Opt|ons ;
Printout recalibratior.s within a sequence:
Calibration Table after Recalibration
it tNormal Report aftere F% call brak|on
he sequence | don brac
Re suﬂ ? first cchve (ending pre(\]nous bracket)

De f ult Sam le ISTD Information (if not set in sample table):
IS ISTD Amount ~ Name

# [ug/]

1 120.00000  Bromofluorobenzene

Signal 1, ECDL A

RfrtnT|h eSigLV| A[Lngbjln]t Area Amt/Area  Ref Grp Name

ST ) e 10400 %;g%égs:‘ . Chloroform
3 100.00000 376.51529 2.6559 e-‘
5 330-00000 @%g@gg% o
5 50000000 182496387 7.73978e-

4.172 1 %10%88888 4171%(1)%%? %8%%525! 1 Bromodichloroform
2 50.00000 1021.71686 4.89372¢e-2
3 100.00000 1987.70300 5.03093e-2
& 1000000 adpaehe 3255085
P e e

5567 1 1 25 487.7%%8% 57104 3e-2 1 Chloiodibromoform
Ll S
4 150.00000 %8?%%%%9 5:259896-2
H300.00000 8852%1%28 é.932§32:2

7.253 1 918§§§§§§§ 12'15651264 ?%?%%Ee% 1 Bromoform

' boohi0000 aEdRsi 1oenaisd

[nstrument 1 3/10/03 9:09:14 PM tookta

83



Method CAHPCHEM\L\METHODS\TTHMF3.M
thT.i e . Lvl AmOL/l Area Amt/Area  Ref Grp Name

min} Sig [ug/l i
10000000 69.94574 1.14 950¢-
4 150.00000 1246.7-7893 1.20310e-
5 30%QQQQQ 2513.93774 %19%%%
515688 1-38080¢:
7.671 1 ? 18. 28 1.59480 +11 Bromofluorobenzene
10.23931 1.38948
3 15.29917 1.84356
4 16.39823 1.31786
13.17189 9.11031
18.47002 6.49702
LU 12.85622 9.33400

Peak Sum Table
*No Entries in table*

Calibration Curves

. Chloroform at exp. RT: 3.047
300 , Correlafmn 0.97381
“Residyal std. Dev. 30.53080
250 yy Formul Fﬂ y o= m
200 / 426749%
-14.8963
150 - . Amount Ratio
100 )7/ “ y: Area Ratio
,1C 1
—_
Area Ratio +- i Bromodichloroform at exp RT:. 4.172
S e 980
:Corr :
1400 ;Remdtiaf i, Dev: 127.257%9
1200 Yy Formula; y =mx +b
1000 y m ~ 206.29386
800 b-  -55.39399
X: Amount Ratio
600 y + | y: Area Ratio

Amount Ratio

Instrument 1 3/10/03 9:09:14 PM tookta

84

Page 2 of 3



Method C:\HPCHEM\\METHODS\TTHMF3.M

[Area Rati0>1 - C
1400 E%Dl eAI’a ion
rr :
1200, (R‘esmliaf std. Dev.:
Formulg.. y = mx + b
8001 ] 179.40129
-33.74318
6001] ¢ I f X: Amount Ratio
<0 y + y. Area Ratio
a *
0 - = - 1—
IArea Ratio ja Z\ OfOI’m at eX RT
) Bt P-
500 J Correlatlon
Residual std. Dev.:
Formula vy = mx + b
70.07260
-1.53633
ﬁmounth Fti,atlo
rea Ratio
1 ()]
p*
jArea Ratio Bromofluorobenzene at
ECDL A
Correl }lon:
08 Re3|dl.ia Std. Dev.:
Formula: y = mx + b
0.6 1.00000
b 0.00000
04 X: Amount Ratio
| y: Area Ratio
02
05

A mount Ratio

Instrument 1 3/10/03 9:09:14 PM tookta

85

A

exp. RT: 7.671

1.00000
0.00000

Page 3 of 3



APPENDIX B

EXPERIMENTAL DATA



Table B-I: Samplmgfdate , H, Turbidity, Alkalinity, Temperature, UV-254, TOC, DOC, SUVA and TTHMo of Treated Industrial Estate Wastewater over the

eriod
Sampllng pH thl{%)ty Alkalll_ngtsy Temgecrja\ture UV-24 SUVA

gt O_) oo oD e oy
24/10/45 709 12.0 116.4! 279 0.1801 . . . 1815
08/11/45 162 09 %1 23.7 17.39 . . . 1553
26/11/45 6.87 147 69.8 258 0.3038 . . . 1198
3/12/45 7.30 10.8 1048 250 0.2367 . . _ 1469
11/12/45 703 191 h.7 24.3 0.2000 . . . 1048
17/12/45 7.06 20.2 834 250 0.184 . . _ 14.80
25/12/45 123 16.0 97.0 225 0.2535 . . . 1349
3/01/46 7.18 250 839 24.0 0.2688 . . . 1329
11/01/46 6.80 156 534 234 0.1527 5.348 . - 0
27/01/46 6.80 149 88.0 24.6 0.3024 5.180 4520 6.69 0
04/02/46 1.73 172 514 22.0 0.1936 6.692 4,994 388 0
10/02/46 751 161 88.0 22.1 0.2147 1.286 5917 363 0



Table B-2: R |(()1H Ietu(r%idit , percentage of turbidity removal and residual alkalinity in supernatant at uncontrolled pH and different alum and ferric
‘Dosa_Ee _ o Alum _ B _ B Ferric Chloride _ .
(my/D) Re5|dl(JRIITtLljgbld|ty t Ptc)e_rdc_etgtage ofal Férer%(/jlljal ay:(agr(l)l RESIko'%[rttJngldlty t Ptge_rdc_etgtage ofI F(iﬁs]é(/jﬂal a&kagral
urbidity remov; as Ca urbidity rémova as Ca
Blank# 156 - 53.33 156 : 53.33
10 245 84.29 36.29 3.18 19.62 36.29
20 181 88.40 4.16 118 92.44 25.89
40 123 92.12 21.75 0454 97.09 25.26
60 0472 96.97 25.26 0.35 91.72 24.48
&0 0477 96.94 2348 0460 97.05 10.68

# - Raw Water and Sampling Dete: 11 January 2003

Table B-3: Residual turbidity, percentage of turbidity removal and resiclual alkalinity in filtered supernatant at uncontrolled pH

E)r%aggz Residual turhidity
(NTU)

Blank# 156
10 0.738
20 0675
40 0.397
60 0.203

80

0.155

and different alum and ferric chloride dosages

Alum

Percentage of ~ Residual alkalini
turbidity removal  (mg/L as CaCO

- 53.33

%.3 3148

9.7 36.29

975 32.02

RB7 21,69

9 2135

1
# - Raw Water, NT- not tested, and Sampling Date: 11 January 2003

Residual  rbidity
(NTV)

0.765
0.697
0.68
0518
043

Ferric Chloride _ N
Percentage of  Residual alkalini
turbidity rémoval ~ (mg/L as CaCO0

, 5333

%b. 36.29

%5 29.89

9.6 21,15

9%.7 25.62

97.2 8.54

8



Table B-4: Residual turhidity, percentage of turbidity removal and residual alkalinity in supernatant at pH value of 6.5, 6 and 5.5 with different alum

dosages
! pH value of 6.5 _ pH value of 6 _ _ pH value of 55 _
osaEe Residual Percentage Residual Residual Percentage Residual Residual Percentage Residual
(myD) turbldlty of turbidi alkallnlty turbidity  of turbid alkalinity ~ turbidity ~ of turbidi alkalinity
(NTU) Removal (mg/L & (NTU) Removal q:rg/ L & (NTU) Removal mo/L &
CaC%) aC03 aC03
Blank# 149 - 135. 172 - 110.0 161 -
10 331 718 1254 553 67.8 83.6 5.76 64.2 352
20 257 82.8 121.0 4.00 16.7 836 431 732 374
40 165 889 1144 2.5 84.0 80.0 2.71 82.8 314
60 137 %20.8 1078 2.29 86.7 710 2.26 86.0 9.6
80 1.21 91.9 9.0 158 8 726 150 920.7 314

# - Raw Water
Sampling Date: 27 January 2003 for pH 6.5, Sampling Date: 4 February 2003 for pH & and Sampling Date: 10 February 2003 for pH 5.5
Table B-5: Residual turbidity, percentage of turbidity removal and residual alkalinity in filtered supernatant at pH value of 6.5, s and 5.5 with different

alum dosages
um _ pH value 0t 65 _ _ pHValle 0T 6 _ pHValte 0T 55 _
osaEe Residual Percentage Residual Residual Percentage Residlual Residual Percentage Residual
turbidity o turbid alkalinity turbidity ~ of turbidi aIkaI|n|ty turbidity  of turbidli alkalinity
(NTU) Removal Q:ng/ L& (NTU) Removal ((r:ng/ (NTU) Removal Q:rg/ L&
ac03 ac03 aC03
Blank# 156 . 1356 172 - 110.0 161 - 55.0
10 0231 984 1254 0.646 9%.2 85.8 0951 %1 5.2
20 0430 971 121.0 0.725 %8 85.8 0.823 %9 374
40 0.326 97.3 116.6 0578 96.6 814 0.704 9.6 314
60 0301 98.0 1078 0417 97.6 726 0937 .2 46.2
80 0.352 97.6 101.2 0.380 97.0 74.8 0.714 9.6 418

Sampling Date: 27 January 2003 for pH 6.5, Sampling Date: 4 February 2003 for pH ¢ and Sampling Dete: 10 February 2003 for pH 55



Table B-6: Residual turbidity, percentage of turbidity removal and residual alkalinity in supernatant at pH values of 6, 5.5 and 5 with different ferric

~ Chloride dosages
Ferric _ pH value of 6 _ pH value of 55 _ _ pH value of 5 _
chloride  Residual Percentage  Residual Residual ~ Percentage  Residual Residual ~  Percentage  Resicual
dosage  turbidity  of turbidl alkallnlty turbidity ~ of turhidii alkalinity ~ turbidity  of turbidii alkalinity
(mng) (NTU) Removal % (NTU) Removal %rg/ L & (NTU) Removal mglL &
aC0 aC03
Blank# 149 V 1314 16.7 - 88 161 - 55.0
10 487 67.3 112.2 8.36 499 440 5.9 63.0 11.0
20 4.26 114 101.2 1.32 56.6 418 401 5.l 11.0
40 321 185 88.0 581 65.2 418 157 9.2 8.8
o0 300 799 66.0 4.75 716 418 134 91.7 8.8
8 283 810 484 2.33 86.0 418 130 91.9 11.0
# - Raw Water

Sampling Date: 27 January 2003 for pH 6.5, Sampling Date: 4 February 2003 for pH 6, and Sampling Date: 10 February 2003 for pH 5.5

Table B-7: Residual turbidiity, percentage of turbidity removal and resiclual alkalinity in filtered supernatant at pH values of 6, 55 and Swith different

ferric chloride dosages
Ferric pH Value of 6 pH value 0f 55 pH value of 5

chloride  Residual Percentage Residual Residual Percentage Residual Residual Percentage Residual

dosage turhidity  of turhidi alkallnlty turbidity  of turbidl aIkaI|n|ty turbidity ~ of turbidi aIkallnlty
(mgﬁ) (NTU) Removal %rg/ (NTU) Removal % 5 (NTU) Removal q:rg/ s
a

Blank 14.9 | 131.43 167 - 88 161 | 55.0
10 0538 %.4 112.2 0.760 %.4 418 0581 9%.4 154
20 0418 97.2 1014 0.768 954 418 0.270 8.3 132
40 0.382 974 85.2 0.343 979 46.2 0.252 %7 154
60 0.2 9.0 68.2 0.865 M8 50.6 0.217 9.7 132
s 0.216 9.6 50.6 0653 %.1 418 0.300 %81 132

# - Raw Water

Sampling Date: 27 January 2003 for pH 6.5, Sampling Date: 4 February 2003 for pH 6 and Sampling Date: 10 February 2003 for pH 55



Table B-8: UV-254 and percentage of UV-254 reduction of filtered supernatant (1.2 pm) at uncontrolled pH and different alum and ferric chlorice

dosages
dosage ! Alum Ferric Chloride
(rrgﬁ) UV-24 Percentage of UV- UV-254 Percentage of UV-
Scm-lg 254 redluction Scm-l‘) 254 reduction

Blank# 152 152 -

10 0.1312 14.1 0.1278 16.3

20 0.1306 145 0.1173 23.2

A0 0.1247 183 0.1119 26.7

60 0.0953 376 0.0843 448

80 0.0848 445 0.0760 50.2

# - Raw Water, Sampling Date: 11 January 2003
Table B-9: UV-24 and percentage of UV- 254 reduction at pH value 6.5, & and 55 with different alum dosages

Alum pH value of 65 pH value of 6 pH value of 55
e UV-24 Percentage of UV- UV-24 Percentage of UV- UV-2A4 Percentage of UV-
mg/ﬁ (cm-l% 254 reduction Scm-lg 254 redluction (cm-1) 254 reQluction
Blank# 00283 - 187 0.02144
0.0889 69.1 0.0866 538 0.0921 5.9

20 0.0876 69.6 0.0724 614 0.0755 64.7

40 00784 728 0.0750 60.0 00721 66.3

60 0.0793 725 0.0682 63.6 0.0662 69.0

80 00713 753 0.0662 64.7 0.0716 66.5

#- Raw Wa
Sampling DaIe 27 January 2003 for pH 65
Sampilng Date: 4 February 2003 for pH e

Sampling Date: 10 February 2003 for pH 5.5



TabLeJB -10: UV-254 and percentage of UV- 254 at pH value 6, 55 and 5 and different ferric chloride dosages

pH valte of 65 pH value of 6 pH value of 55
UV-254 Percentage of UV- UV-254 Percentage of UV- UV-254 Percentage of UV-
é k;& Scm-lf 254 reduction M- 254 redluction 8cm-1% 254 reduction
288 187 213 |

0.1037 64.0 0.0559 700 0.0797 62.7
20 00751 739 0.0567 69.8 0.0552 742
40 0.0603 790 0.0379 798 0.0505 764
60 0.0570 80.2 0.0340 8L9 0.0507 76.3
el 0.0582 780 0.0328 825 0.0517 758

# - Raw \Water

Sampling Date: 27 January 2003 for pH 6.5
Sampling Dete: 4 February 2003 for pil e
Sampling Date: 10 Februdry 2003 for pH 55

Table B-I'1 TOC and percent removal of TOC at uncontrolled pH and different alum and ferric dosages

Dosa(rrg/%e (rTrSI(I:_) Percentage of TOC removal
Alum Ferric chloride Alum Ferric chloride

Blank# 5.307 307 NT NT

10 5014 4739 55 107

20 4781 4.275 99 194

40 4454 3671 144 308

1) 4.25 3636 193 314
R80 4115 3.139 225 409

aw W

Samplmg Date 11 January 2003



Table B-12: TOC, DOC, SUVA, percent reduction of TOC, DOC and SUVA at pH value of 6.5 with different alum dosages

Alum TOC (mglL) DOC SUVA Percentage of TOC ~ Percentage of DOC  Percentage of SUVA
dr%a{e my/L (L/mg-m) reduction reduction reduction
glank;gf 5174 4,620 6.37 - - -

10 4,624 4,502 197 10.6 04 69.1

20 4476 4,448 197 135 1.6 69.1

40 4313 4.240 185 166 6.2 710

60 4,248 4179 190 179 75 1702

0 4,246 4181 173 179 8.6 728

# - Raw Water

Sampling Date: 27 January 2003
Table B- 3. TOC DOCI,_SUVA percent [r)eggction ofr'OC, Dog and SUVA at pH value of 6 with di Terent alum dosages

Alum TOC (mgl) UVA Percentage of TOC ~ Percentage of Percentage of SUVA
d%aﬁe mg/L (L/mg-m) redction reduction reduction
E%Iank;gf 5437 4994 376 - - -

10 4,758 3.909 2.22 125 217 410

20 4.447 3506 2.07 182 293 449

40 4144 3683 204 238 26.3 457

60 3968 351 1 210 29.7 484

80 3902 3847 172 282 230 5.3

# - Raw \\ater

Sampling Date: 04 February 2003



Table B-14: TOC, DOC, SUVA, percent reduction of TOC, DOC and SUVA at pH value and 55 with different alum dosages

Alum TOC (mylL) DOC SUVA Percentage of TOC ~ Percentage of DOC  Percentage of SUVA
dg}sg/age my/L (L/mg-m) reduction reduction reduction
glank;gf 6.032 5917 361 - - -

10 5156 5205 L7 145 12.0 510

20 4,982 5.029 150 174 150 584

40 4659 4.285 1.68 22.8 21.6 535

60 4,328 3972 167 283 329 53.7

80 4,033 3.269 2.19 31 44.8 393

# - Raw Water,

Sampling Date: 10 February 2003

Table B-15:  TOC, DOC, SUVA, percent reggcction of TOC, DOC and SUVA at controlled pH value of 6 with different ferric dosages

Ferric TOC (my/lL) SUVA Percentage of TOC  Percentage of DOC  Percentage of SUVA
cglonde my/L (L/mg-m) reduction rediction reduction
osaﬂe
E&Tgn/k% 5174 4,620 6.37 - - -
10 4177 4,165 249 193 79 64.3
20 4,085 3811 197 21.0 157 7.7
40 3673 3587 1.68 9.0 20.6 5.9
60 3422 3482 164 339 3.0 765
80 3207 3171 1 378 298 736
# - Raw Water

Sampling Date: 27 January 2003



Table B-16: TOC, DOC, /A, percent reduction of TOC, DOC and SUVA at controlled pH value of 5.5 with different ferric dosages

Ferric TOC (mg/lL) DOC SUVA Percentage of TOC ~ Percentage of DOC  Percentage of SUVA
cgllonde my/L (L/mg-m) reduction reduction reduction
e
Eﬁ/&& 5437 4,994 3.76 - - i
10 5101 4,058 138 6.2 187 63.3
20 4512 3.968 143 170 20.6 62.0
40 3.897 3532 107 28.3 29.3 715
1) 3474 3111 109 %1 37.7 710
80 3203 2.665 123 411 46.6 67.3
# - Raw Water,

Sampling Date: 04 February 2003
Table B-17: TOC, DOC, SUVA, percent reduction of TOC, DOC and SUVA at controlled pH value of 5 with different ferric dosages

Ferric TOC (mg/lL) DOC SUVA Percentage of TOC ~ Percentage of DOC  Percentage of SUVA
ccflllonde my/L (L/mg-m) reduiction reduction redction
gﬁﬁ 6.302 5917 361 - - -

10 4.806 3.786 2.11 23.7 36.0 41.6

20 4.210 35% 15 332 39.3 5.3

40 3.39%8 3430 145 46.1 412 508

60 3100 2973 171 50.8 498 52.6

80 3029 2.868 180 519 515 50.1

#- wa Water,
Sampling Date: 10 February2003



Table B-18: TOC in Supernatant and filtered Supernatant,  V/-254, DOC and SUVA of filtered Supernatant, free chlorine residual after 7 days reaction,
THMFP, pH cﬁjﬁng coagu\at?on ar?tf sampq}ng Xates of raw ané1 rechalmed water at dtljﬁ‘erent alum dosages. )

Dosage UV-254 TOC DOC SUVA Free THMFP after 7 H durin lin
(my/D) cm-1) (mg/L) my/L (L/mg-m) chlorine (ng/L) |OI|:lda : cgagulatio%. Saggte !
residual reaction
after 7 day
reaction
o
0 02147 (R) 7.286 5917 363 \ 480.6805 7.07 50 10/02/2003
10 0.089% 4.806 3.786 240 3.1597 4444257 713 50 10/02/2003
20 0.0802 4210 359 2.20 3.7827 334.8781 715 50 10/02/2003
& 0.0575 3.029 2.868 2.00 4.8265 355.5429 7.16 6.0 10/02/2003
0 0.2147 71.286 5917 363 30041 480.6805 7.07 55 10/02/2003
10 0.1370(A 5.156 5.205 2.63 3.5927 409.3070 7.15 55 10/02/2003
20 0.926(,6& 4,982 5029 184 4.0257 392.1986 7.15 55 10/02/2003
40 0.0836 4.659 4.285 1% 45030 395.8520 712 55 10/02/2003
60 0.0757(A 4,328 3972 191 44942 377.8530 7.13 55 10/02/2003
80 0.0741(A 4033 3.269 2.27 4.7546 359.3946 112 55 10/02/2003

R)-Raw water : .
&;-Coagulatl_on by ferric chloride
(A)- Coagulation By alum



APPENDIX C

Profiles of UV-254, DOC and SUVA with various dosages of alum
and ferric chloride at different controlled pK
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Figure C-1: UV-254 and percentage of UV-254 reduction as a function of alum
dosage at different controlled pH
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Figure C-2: UV-254 and percentage of UV-254 reduction as a function of ferric
chloride dosage at different controlled pH
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Figure C-3: DOC and percentage of DOC removal as a function of alum dosage at
different controlled pH
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Figure C-4: DOC and percentage of DOC removal as a function of ferric chloride
dosage at different controlled pH
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Figure C-5: SUVA and percentage of SUVA reduction as a function of alum dosage
at different controlled pH
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Figure C-6: SUVA and percentage of SUVA reduction as a function of ferric
chloride dosage at different controlled pH
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STATISTICS ANALYSIS
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Figure D-I: Correlation and regression between THMFP (dependent variable) and
UV-254 (independent variable)

Correlations

Correlations

THMFP uv2s4
THMFP Pearson Correlation 1,000 899**
Sig. (2-tailed) .00
N 10 10
Uv2s4 Pearson Correlation 899** 1.000
Sig. (2-tailed) 000
N 10 10

- Correlation is significant at the 0.01 level (2-tailed).

Regression
Variables Entered/Removed'l
Model Variables Entered Variables Removed Method
1 uv2s41 Enter

a- All requested variables entered.

b. Dependent Variable: THMFP

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate
1 899" 808 784 22.923829

a- Predictors: (Constant). UV254

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 17695.138 1 17695.138 33.673 000
Residual 4204.015 8 525.502
Total 21899.154 9
a- Predictors: (Constant), UV254
b- Dependent Variable: THMFP
Coefficients'
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 321212 16,500 19.468 000
Uv2s4 768.839 132494 899 5.803 000

a- Dependent Variable: THMFP
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Figure D-2: Correlation and regression between THMFP (dependent variable) and

TOC (independent variable)

Correlations

Correlations

THMFP TOC
THMFP Pearson Correlation 1,000 931+*
Sig. (2-tailed) 000
N 10 10
TOC Pearson Correlation 931x* 1.000
Sig. (2-tailcd) 000
N 10 10

** Correlation is significant at the 0.01 level (2-tailcd).

Regression
Variables Entered/Removed?
Model Variables Entered Variables Removed Method
1 ToC' Enter

a- All requested variables entered,

k- Dependent Variable: THMFP

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 9313 866 850 19.133134

a- Predictors: (Constant). TOC

ANOVA1
Model Sum of Squares df Mean Square F Sig.
1 Regression 18970.539 1 18970539 51821 000
Residual 2928.615 8 366.077
Total 21899.154 9
a- Predictors: (Constant). TOC
k- Dependent Variable: THMFP
Coefficients'
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Eror Beta t Sig.
1 (Constant) 238,552 24.199 9.858 000
T0C 33.886 4.707 931 7199 000

a- Dependent Variable; THMFP
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Figure D-3: Correlation and regression between THMFP (dependent variable) and

DOC (independent variable)

Correlations

Correlations
THMFP DOC

THMFP Pearson Con elation 1.000 815+

Sig. (2-tailed) 004

N 10 10
DOC Pearson Correlation B815%* 1,000

Sig. (2-tailcd) 004

N 10 10

** Correlation is significant at the 0.01 level (2-tailcd).

Regression
Variables Entcred/Removed?
Model Variables Entered Variables Removed Method
1 doc" Enter

a- All requested variables entered,

fr- Dependent Variable: THMFP

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 8152 664 622 30331070
a- Predictors: (Constant). DOC

ANOVA?
Model Sum of Squares df Mean Square F Sig.
i Regression 14539 363 1 14539.363 15.804 004
Residual 7359.791 8 919.974
Total 21899.154 9
a- Predictors: (Constant). DOC
b- Dependent Variable: THMFP
Coefficients*
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 244,024 42157 5.788 000
DOC 31.224 9.364 815 3975 004

a- Dependent Variable: THMFP
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Figure D-4: Correlation and regression between THMFP (dependent variable) and

VA (independent variable)

Correlations

Correlations

THMFP SUVA
THMFP Pearson Correlation 1.000 868"
Sig. (2-tailcd) 001
N 10 10
SUVA Pearson Correlation 868** 1.000
Sig. (2-tailcd) 001
N 10 10

« Correlation s significant at the 0.01 level (2-tailcd).

Regression
Variables Entercd/Removed *
Model Variables Entered Variables Removed Method
1 SUVA" Enter

a- All requested variables entered,

b- Dependent Variable: THMFP

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 868* T54 23 25.948915
a- Predictors: (Constant). SUVA

ANOVAI
Model Sum of Squares df Meanr. ‘arc F Sig.
1 Regression 16512.384 1 16512.384 24523 00r
Residual 5386.770 8 673.346
Totai 21899.154 9

a- Predictors: (Constant). SUVA

b- Dependent Variable: THMFP

Coefficients'

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 250664 32,662 1674 000
SUVA 64.006 12.925 868 495 001

Dependent Variable: THMFP
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Figure D-5: Correlation and regression between TOC (dependent variable) and
UV-254 (independent variable)

Correlations

Correlations

Uv254 ToC
Uv254 Pearson Correlation 1.000 966**
Sig. (2-tailcd) 000
N 10 10
TOC Pearson Correlation 966" 1.000
Sig. (2-tailcd) 000
N 10 10

** Correlation is significant at the 0.01 level (2-tailcd).

Regression
Variables Entered/Removed'l
Model Variables Entered Variables Remov ed Method
1 UV254a Enter

a- All requested variables entered,

b- Dependent Variable: TOC

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 966" 932 924 313372

a- Predictors: (Constant), UV254

ANOVA?
Model Sum of Squares if Mean Square 1 Sig.
1 Regression 15405 1 15.405 110507 000n
Residual 1115 139
Total 16521 9
a- Predictors: (Constant). UV254
b- Dependent Variable: TOC
Coefficients1
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig-
| (Constant) 2440 269 9.078 000
LV254 22.685 2.158 966 10512 000

a- Dependent Variable: TOC
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Figure D-6: Correlation and regression between DOC (dependent variable) and
UV-254 (independent variable)

Correlations

Correlations

uv2s4 DOC
Uv254 Pearson Correlation 1.000 897%»
Sig. (2-tailcd) 000
N 10 10
DOC Pearson Correlation 897" 1.000
Sig. (2-tailcd) 000
N 10 10

* Correlation is significant at the 0.0 level (2-tailcd).

Regression
Variables Entcrcd/Removed!
Model Variables Entered Variables Removed Method
1 Uv254* Enter

a- All requested variables entered,

fr- Dependent Variable: DOC

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate
1 897a 804 179 507094

a- Predictors: (Constant). UV254

Model Sum of Squares df Mean Square p Sig.

1 Regression 8.436 1 8.436 32.806 (HL
Residual 2.057 8 251
Total 10493 9

a- Predictors: (Constant). UV254
b- Dependent Variable: DOC

Coefficients'
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 2.506 365 6.867 000
UV254 16.787 2931 897 5128 .000

a- Dependent Variable: DOC



Figure D-7: Correlation and regression between SUVA (dependent variable) and

UV-254 (independent variable)

Correlations

Correlations

Uv254 SUVA
Uv254 Pearson Correlation 1,000 905%*
Sig. (2-tailcd) 000
N 10 10
SUVA Pearson Correlation 955%* 1,000
Sig. (2-tailcd) 000
N 10 10
** Correlation is significant at the 0.01 level (2-tailcd).
Regression
Variables Entered/Removed?
Model Variables Entered Variaplcs Removed Method
1 uvss" Enter
a- Al requested variables entered,
k- Dependent Variable: SUVA
Model Summary
Std. Erroi of the
Model R R Square Adjusted R Square Estimate
1 +055a 912 901 210456
a- Predictors: (Constant). UV254
ANOVA!
Model Sum of Squares df Mean Square F
1 Regression 3676 1 3676 83.002
Residual 354 8 4.429E-02
Total 4,031 9
a- Predictors: (Constant), UV254
b- Dependent Variable: SUVA
Coefficients¥
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t
1 (Constant) 1206 151 7963
Uv254 11,082 1.216 955 9111

a- Dependent Variable: SUVA

Sig.
000

Sis-
000
000
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Figure D-8: Correlation and regression between TOC (dependent variable) and

DOC (independent variable)

Correlations

Correlations

T0C DOC
TOC Pearson Correlation 1,000 .930-
Sig. (2-tailcd) 000
N 10 10
DOC Pearson Correlation 950— 1,000
Sig. (2-tailcd) 000
N 10 10

** Correlation is significant at the 0.01 level (2-tailcd).

Regression
Variables Entered/Removed'l
Model Variables Entered Variables Removed Method
1 TOCa Enter

a- All requested variables entered,

b Dependent Variable: DOC

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate
1 9302 865 848 A21451

a- Predictors: (Constant). TOC

ANOVAh
Model Sum of Squares df Mean Square F Sig.
1 Regression 9.072 1 9.072 51074 000a
Residual 4 8 178
Total 10493 9
a- Predictors: (Constant). TOC
b- Dependent Variable: DOC
Coefficientsz
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Eror Beta t Sig.
1 (Constant) 696 533 1.305 228
TOC M 104 930 7147 .000

a- Dependent Variable: DOC
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Figure D-9: Correlation and regression between SUVA (dependent variable) and

TOC (incependent variable)

Correlations

Correlations
T0C SUVA
TOC Pearson Correlation 1,000 887+
Sig. (2-tailed) 001
N 10 10
SUVA Pearson Correlation 887** 1,000
Sig. (2-tailcd) 001
N 10 10
** Correlation is significant at the 0.01 level (2-tailcd).
Regression
Variables Entered/Removcd?
Model Variables Entered Variables Removed Method
1 TOC* Enter
a- All requested variables entered.
b Dependent Variable: SUVA
Model Summary
Std. Error of the
Model R R Square Adjusted R Square Estimate
1 8871 786 759 328336
a- Predictors: (Constant). TOC
anova"
Model Sum of Squares df Mean Square E Sit.
1 Regression 3.168 1 3168 29.388 0or'
Residual 862 8 108
Total 4,031 9
a- Predictors: (Constant). TOC
b- Dependent Variable: SUVA
Coefficients'
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 266 415 641 539
TOC 438 081 887 5421 001

a- Dependent Variable: SUVA
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Figure D-10: Correlation and regression between SUVA (dependent variable) and

DOC (independent variable)

Correlations

Correlations
SUVA Doc
SUVA Pearson Correlation 1,000 131
Sig. (2-tailca) 016
N 10 10
DoC Pearson Correlation T30 1.000
Sig. (2-tailcd) 016
N 10 10

* Correlation is significant at the 0.05 level (2-tailcd).

Regression
Variables Entered/Removed'l
Model Variables Entered Variables Removed Method
1 poc' Enter

a- All requested variables entered,

k- Dependent Variable: SUVA

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate
1 a3 534 476 484293

a- Predictors: (Constant). DOC

ANOVAT
Model Sum of Squares df Mean Square r Sig.
1 Regression 2 154 1 2.154 9.185 016"
Residual 1876 8 235
Total 4031 9
a- Predictors: (Constant). DOC
fr- Dependent Variable: SUVA
Coefficients1
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sis.
1 (Constant) 459 673 683 514
DOC 453 150 131 3031 016

a- Dependent Variable: SUVA
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