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APPENDIX A

Table A-l Calibration data of UV-254
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Table A-2 Calibration data of free chlorine residual
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Table A-3: Calibration data of TTHM

Calib. Data Modified

Calculate

Based on

Rel. Reference Window
Abs. Reference Window
Rel. Non-ref. Window
Abs. Non-ref. Window

Uncalibrated Peaks

Partial Calibration
Correct All Ret. Times
Curve Type

Origin

Weight

Recalibration Settings:

Average Response
Average Retention Time:

Calibration Report
Printout of
Calibration

Normal Report

If the sequence is

5:53:25 PM

recalibrated

Saturday, March 01, 2003
Internal standard

Peak Area

5.000 %

0.000 min

5.000 %

0.000 min

not reported

Yes, identified peaks are
No, only for identified peaks
Linear

Included

Equal

Average all calibrations
Floating Average New 75%

Options

recalibrations
Table after
after
done with bracketing:

within a sequence:
Recalibration
Recalibration

Results of first cycle (ending previous bracke
Default Sample ISTD Information (if not set in sample
ISTD ISTD Amount Name

# [ug/1]
1 120.00000 Bromofluorobenzene
Signal 1: ECD1 A,
RetTime Lvl Amount Area Amt/Area Ref Grp
[min] Sig1 (ug/1)
3 0471 1 25.00000 70.26765 3.55783e-I 1
2 50.00000 194.30823 2.57323e-I
3 100.00000 376.51529 2.65593e-I!
4 150.00000 535.45782 2.80134e-I
5 300.00000 1203.70593 2.49230e-I
6 500.00000 1824.96387 2.73978e-I
7 1000.00000 4791.05078 2.08722e-I
4.172 1 25.00000 420.71561 5.94226e-2 1
2 50.00000 1021.71686 4.89372e-2
3 100.00000 1987.70300 5.03093e-2
4 150.00000 2871.34253 5.224 04e-2
5 300.00000 6490.45410 4.62217e-2
6 500.00000 9840.81250 5.08088e-2
7 1000.00000 2.30107e4 4.34580e-2
5.567 1 25.00000 437.79565 5.71043e-2 1
2 50.00000 991.57202 5.04250e-2
3 100.00000 1959.43726 5.10351e-2
4 150.00000 2851.71777 5.25999e-2
5 300.00000 6082.31250 4.93233e-2
6 500.00000 9262.31543 5.39822e-2
7 1000.00000 1.99652e4 5.00871e-2
7.253 1 25.00C00 218.35396 1.14493e-I 1
2 50.00000 455.68271 1.09725e-I
4 150.00000 1246.77893 1.20310e-I
5 300.00000 2510.93774 1.19477e-I|
6 500.00000 3839.49585 1.30225e-I
7 1000.00000 7807.56934 1.2808le-1
7.671 1 1 120.00000 15.80028 7.59480 +11
2 120.00000 16.23931 7.38948
3 120.00000 15.29917 7.84356
4 120.00000 16.39823 7.31786
5 120.00000 13.17189 9.11031
6 120.00000 18.47002 6.49702
7 120.00000 12.85622 9.33400

Peak Sum Table

t)

table):

Name

Chloroform

Bromodichloroform

Chlorodibromoform

Bromoform

Bromofluorobenzen
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APPENDIX B

Table B-1 The characteristics of raw water in Aung-Kaew reservoir between October 2002 and February 2003

Sampling Date  pH Alkalinity Residual Turbidity THMO thm7 THMFP TOC DOC  UV-254 Free Chlorine
mg/L as CaCOj NTU (ug/L) Ug/L ug/L (mg/L)  (mg/L) cm-1 (mg/L)
19-0c¢t-02 6.6 40.7 80.4 0.0 NT NT NT NT 0.2559 NT
26-0ct-02 6.7 32.1 78.8 0.0 NT NT NT NT 0.2738 NT
23-0ct-02 6.6 38.6 60.3 0.0 NT NT NT NT 0.2463 NT
16-NOV-02 6.4 34.2 55.4 0.0 NT NT NT NT 0.2365 NT
23-NOV-02 6.2 32.1 46.0 0.0 NT NT NT NT 0.1556 NT
30-NOV-02 6.4 28.0 42.4 0.0 NT NT 4.40 1.05 0.1532 NT
10-Dec-02 6.5 32.1 41.7 0.0 NT NT 4.22 0.95 0.1459 NT
17-Dec-02 6.4 21.8 38.0 0.0 NT NT 3.57 0.66 0.1232 NT
27-Dec-02 6.5 34.3 35.5 0.0 NT NT 4.69 1.20 0.1536 NT
3-Jan-03 6.3 32.1 18.6 0.0 NT NT 5.24 1.67 0.1834 NT
10-Jan-03 6.6 32.9 11.2 0.0 2282 228.2 2.26 0.44 0.1253 2.8
17-Jan-03 6.5 31.8 12.6 0.0 281.1 281.1 2.96 0.55 0.1360 2.2
30-Jan-03 6.5 34.3 8.1 0.0 218.1 218.1 2.01 0.37 0.1097 2.8
15-Feh-03 6.3 30.0 9.3 0.0 285.7 2857 3.39 0.59 0.1432 2.5
28-Feb-03 6.7 32.2 10.2 0.0 253.5 253.5 2.42 0.48 0.1247 2.6
Average 6.5 32.9 36.6 0.0 253.3 253.3 2.61 0.49 0.1278 2.6

SD 0.14 3.4 24.74 0.00 3038 30.38 0.56 0.09 0.0127 0.2



Table B-2 The characteristics of raw water in Mae-Hia reservoir between October 2002 and February 2003

Sampling Date  pH Alkalinity Residual Turbidity THMO THM7 THMFP TOC DOC  UV-254 Free Chlorine
mg/L as CaCOj (NTU) Ug/L Ug/L Ug/L (mg/L)  (mg/L)  (cm-1) (mg/L)
19-Oct-02 6.6 36.5 45.80 0.0 NT NT NT NT 0.2056 NT
26-0ct-02 6.4 42.9 37.96 0.0 NT NT NT NT 0.1829 NT
23-0ct-02 6.6 34.5 36.80 0.0 NT NT NT NT 0.1785 NT
16-NOV-02 6.4 36.8 35.20 0.0 NT NT NT NT 0.1393 NT
23-NOV-02 6.4 317 33.40 0.0 NT NT NT NT 0.1535 NT
30-NOV-02 6.6 32.0 30.40 0.0 NT NT 3.60 0.44 0.1313 NT
10-Dec-02 6.4 30.0 26.80 0.0 NT NT 3.20 0.65 0.1561 NT
17-Dec-02 6.9 34.3 34.50 0.0 NT NT 3.48 0.60 0.1485 NT
27-Dec-02 6.5 321 23.50 0.0 NT NT 2.46 0.34 0.1253 NT
03-Jan-03 6.4 21.9 16.40 0.0 NT NT 3.00 0.60 0.1468 NT
10-Jan-03 6.6 40.7 11.15 0.0 256.0 256 2.14 0.40 0.1253 2.8
17-Jan-03 6.5 31.8 12.60 0.0 260.0 260 2.22 0.29 0.1242 2.6
30-Jan-03 6.5 34.3 8.10 0.0 2201 2207 1.83 0.18 0.1097 2.8
15-Feh-03 6.3 25.7 9.80 0.0 2125 2725 1.74 0.35 0.1195 2.5
28-Feb-03 6.7 32.2 10.16 0.0 2484 2484 2.32 0.30 0.1247 2.4
Average 6.5 34.0 24.84 0.0 2615 2515 2.05 041 0.1447 2.6

SD 0.1 4.6 12.52 0.0 19.3 19.3 0.25 0.16 0.0270 0.2



Table B-3The characteristics of water supply in Aung-Kaew waterwork between October 2002 and February 2003

Sampling Date ~ pH Alkalinity ~ Residual Turbidity THM0O  thm7 THMFP  TOC  DOC UV-254  Free Chlorine

mg/L as CaC03 (NTU) Uyl Uyl Uyl myL  mglL om-1 (mglL)
19-0ct-02 6.6 204 045 67.6 NT NT NT NT 0.0860 NT
26-0ct-02 6.7 236 0.05 145 NT NT NT NT 0.0862 NT
23-0ct-02 6.6 2.1 058 63.7 NT NT NT NT 0.0780 NT
16-NOV-02 65 236 043 59.8 NT NT NT NT 0.0703 NT
23NOV-(2 10 215 058 054 NT NT NT NT 0.0662 NT
J-NOVH2 6.7 150 0.29 813 NT NT 32 0.73 0.0798 NT
10-Dec-02 11 2.1 0.60 84.3 NT NT 3.86 0.97 0.0847 NT
17-Dec-02 6.8 172 043 114 NT NT 290 061 0.0685 NT
27-Dec-02 65 193 0.14 620 NT NT 243 0.66 0.0641 NT
03-Jan-02 6.7 150 0.16 484 NT NT 171 041 0.0624 NT
10-Jan-02 6.8 150 0.03 39.3 18.6 39.3 031 0.20 0.0631 23
17-Jan-03 6.8 172 0.02 20 112 3.2 0.94 0.29 0.0543 25
30-Jan-03 6.7 161 0.35 374 4.8 374 0.27 0.10 0.0597 28
15-Feb-03 6.8 150 052 881 90.6 425 092 0.29 0.0554 24
28-Feh-03 10 107 0.56 65.1 112 46.9 186 0.53 0.0748 26
Average 6.7 185 0.3 60.0 1003 403 134 048 0.0702 25

D 02 43 021 147 193 46 124 0.27 0.0108 02



Table B-4 The characteristics ofwater supply in Mae-Hia waterwork between October 2002 and February 2003

Sampling Date ~ pH Alkalinity ~ Residual Turbidity THMO ~ thm7 THMFP  TOC  DOC UV-254  Free Chlorine

mg/L as CaC03 (NTU) Uyl UglL UL mgL  mglL em-l (mg/L)
19-Oct-02 6.7 285 140 56.6 NT NT NT NT 0.0953 NT
26-Oct-02 6.7 31 165 445 NT NT NT NT 0.0912 NT
23-Oct-02 6.7 218 103 5.3 NT NT NT NT 0.0957 NT
16-NOV-(2 6.8 218 0.68 68.3 NT NT NT NT 0.0781 NT
23NOVH2 11 211 0.79 6L.3 NT NT NT NT 0.0655 NT
30-NOVA(2 6.8 280 0.68 185 NT NT 2.30 0.49 0.0675 NT
10-Dec-02 65 26.2 0.4 1064 NT NT 2,60 0.50 0.0927 NT
17-Dec-02 69 172 0.84 80.6 NT NT 2.06 0.46 0.0785 NT
27-Dec-02 6.7 3.3 0.68 15.2 NT NT 2.04 0.34 0.0613 NT
03-Jan-02 6.7 38 0.17 524 NT NT 2.04 0.4 0.0724 NT
10-Jan-02 69 193 0.10 3.2 104 3.2 0.35 0.14 0.0631 21
17-Jan-03 69 172 0.04 887 974 487 055 0.18 0.0683 23
30-Jan-03 6.7 204 0.03 36.0 818 458 051 0.16 0.0697 21
15-Feb-03 11 150 0.02 498 99,6 498 052 0.18 0.05%4 24
28-Feb-03 69 107 0.05 69.2 1215 523 055 0.20 0.0585 28

Average 68 231 0.8 62.5 9.1 464 13 0.32 0.0745 25
D 02 13 0.52 192 3.5 6.7 0.92 0.17 0.0134 03



APPENDIX c

Table C-I THMFP and percent reduction of THMFP in coagulated water as a

function of PAC1 dosages at the controlled pH of 6 for Aung-Keaw

water source

PAC1 Chloroform Bromodichloro- THMFP Maximum Free

Dosage methane THMFP Chlorine

Removal  Residual

(mgiL)  (PglL) (PgiL) (PgiL) (%) (mg/L)
0* 379.3 12.7 392.0 0.0 4.9
0.5 143.8 0.0 143.8 63.3 1.8*
0.8 1143 0.0 1143 70.8 3.5
1.0 55.1 0.0 55.1 85.9 3.5
3.0 79.4 0.0 79.4 79.7 1.0%
5.0 47.6 0.0 47.6 87.8 5.7

Remarks : 0 = Raw water, * = Free chlorine was not in standard ranged of 3-5 mg/L

Table C-2 THMFP and percent reduction of THMFP in coagulated water as a

function of PAC1 dosages at the controlled pH of 7 for Aung-Keaw
water source

PACL Chloroform Bromodichloro- THMFP Maximum Free

Dosage methane THMFP Chlorine

Removal  Residual

(mg/lL)  (PgiL) (Pg/L) (Pg/L) (%) (mg/L)
0.0 379.3 12.7 392.0 0.0 2.4%
0.5 116.5 0.0 116.5 70.2 3.9
0.8 86.1 0.0 86.1 78.0 3.4
1.0 44 .8 0.0 44.8 88.7 2.1%
3.0 38.5 0.0 38.5 90.1 4.9

5.0 16.9 0.0 16.9 95.6 3.8



Table C-3 Profiles of THMFP and percent reduction of THMFP in coagulated

water as a function of PAC1 dosages at the controlled pH of 8 for Aung-

Keaw water source

PAC1 Chloroform Bromodichloro- THMFP Maximum Free

Dosage methane THMFP Chlorine

Removal  Residual

(mg/L)  (PgiL) (PgiL) (pg/L) (%) (mg/L)
0.0 379.3 12.7 392.0 0.0 4.9
0.5 79.9 0.0 79.9 79.6 2.7%
0.8 67.5 0.0 67.5 82.7 4.4
1.0 65.5 0.0 65.5 83.2 2.7*
3.0 37.2 0.0 37.2 90.5 3.4
5.0 32.2 0.0 32.2 91.7 3.9

Table C-4 Profiles of THMFP and percent reduction of THMFP in coagulated

water as a function of PACL dosages at the controlled pH of 9 for Aung-
Keaw water source

PAC1 Chloroform Bromodichloro- THMFP Maximum Free

Dosage methane THMFP Chlorine

Removal  Residual

(mg/L)  (PgiL) (PgiL) (pg/L) (%) (mg/L)
0.0 379.3 12.7 392.0 0.0 4.9
0.5 98.2 0.0 98.2 74.9 2.8*
0.8 80.5 0.0 80.5 79.4 4.2
1.0 81.7 0.0 §1.7 79.1 3.4
3.0 82.5 0.0 82.5 78.9 3.1

5.0 81.3 0.0 81.3 9.2 3.9



Table C-5 THMFP and percent reduction of THMFP in coagulated water as a

function of PAC1 dosages at the controlled pH of 10 for Aung-Keaw

water source

PAC1 Chloroform Bromodichloro- THMFP Maximum Free

Dosage methane THMFP Chlorine

Removal Residual

(mg/L)  (PgiL) (Pg/L) (Pg/L) (%) (mg/L)
0.0 3793 12.7 392.0 0.0 4.9
0.5 195.2 0.0 195.2 50.2 4.2
0.8 130.9 0.0 130.9 66.6 3.0
1.0 98.2 0.0 98.2 74.9 2.8*
3.0 88.6 0.0 88.6 7.3 4.2
5.0 85.1 0.0 85.1 78.2 3.7

Table C-6  Profdes of THMFP and percent reduction of THMFP in coagulated

water as a function of PACL dosages at the controlled pH of 6 for Mae-
Hia water source

PAC1 Chloroform Bromodichloro- THMFP Maximum Free

Dosage methane THMFP Chlorine

Removal  Residual

(mg/L)  (PgiL) (Pg/L) (Pg/L) (%) (mg/L)
0 318.6 10.4 329.0 0.0 4.25
0.5 169.7 0.0 169.7 48.4 3.12
0.8 104.3 0.0 104.3 68.3 2.45*
1.0 66.4 0.0 66.4 79.8 3.44%
3.0 4.1 0.0 4.1 7.4 5.15%

5.0 0.1 0.0 0.1 78.6 5.03*
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Table C-7 THMFP and percent reduction of THMFP in coagulated water as a

function of PAC1 dosages at the controlled pH of 7 for Mae-Hia water

source

PAC1 Chloroform Bromodichloro- THMFP Maximum Free

Dosage methane THMFP Chlorine

Removal  Residual

(mg/lL)  (PglL) (Pg/L) (Pg/L) (%) (mg/L)
0 318.6 10.4 329.0 0.00 4.2
0.5 169.7 0 169.7 48.4 2.1*
0.8 104.3 0 104.3 68.3 3.8
1.0 66.4 0 66.4 79.8 3.6
3.0 74.1 0 74.1 7.4 4.1
5.0 70.1 0 70.1 78.6 2.1*

Table C-8 Profiles of THMFP and percent reduction of THMFP in coagulated

water as a function of PAC1 dosages at the controlled pH of 8 for M ae-
Hia water source

PAC1 Chloroform Bromodichloro TTHMS Maximum Free

Dosage  (pg/L) methane (Pg/L) THMFP Chlorine
(mg/L) (Pg/L) Removal (%) Residual
(mg/L)
0.0 318.6 10.4 329.0 0.0 4.2
0.5 1153 0.0 1153 64.9 3.5
0.8 75.9 0.0 75.9 76.9 2.0%
1.0 68.5 0.0 68.5 79.1 1.8*
3.0 58.2 0.0 58.2 82.3 2.T*

5.0 55.3 0.0 55.3 83.1 3.1
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Table C-9 THMFP and percent reduction of THMFP in coagulated water as a

function of PAC1 dosages at the controlled pH of9 for Mae-Hia water

source

PAC1 Chloroform Bromodichloro TTHMS Maximum Free

Dosage  (pg/L) methane (pg/L) THMFP  Chlorine

(mg/L) (pg/L) Removal (%) Residual

(mg/L)
0.0 318.6 104 329.0 0.0 4.2*
0.5 138.4 0.0 138.4 57.9 3.8
0.8 114.4 0.0 1144 65.2 5.2*
1.0 1138 0.0 113.8 65.4 4.3
3.0 79.2 0.0 79.2 75.9 5.3*
5.0 74.3 0.0 4.3 174 2.4*

Table C-10  Profiles of THMFP and percent reduction of THMFP in coagulated

water as a function of PACL dosages at the controlled pH of 10 for Mae-

Hia water source

PAC1 Chloroform Bromodichloro TTHMS Maximum Free

Dosage  (pglL) methane (pg/L) THMFP  Chlorine
(mg/L) (pg/L) Removal (%) Residual
(mg/L)
0 318.6 10.4 329.0 0.0 4.2
0.5 172.6 0.0 172.6 47.5 3.5
0.8 1275 0.0 127.5 61.2 2.1*
1.0 122.4 0.0 122.4 62.8 3.1
3.0 79.1 0.0 79.1 75.9 2.9

5.0 4.8 00 74.8 7.2 1.9*
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Table C -Il Surrogate parameters for NOMs in coagulated water as a
function of PAC1 dosage at the controlled pH of 6 for Aung-

Kaew water source

PACL dosage THMFP TOC DOC Uv-254
(mg/L) (Pg/L) (mg/L) (mg/L) (Llcm)

0 392 1.63 12 0.1132

0.5 143.8 0.69 0.59 0.0104

0.8 1143 0.6 0.45 0.0091

1 55.1 0.47 0.34 0.0081

3 7194 0.42 0.28 0.0153

5 41.6 0.38 0.27 0.0114

Remark : 0 = Raw water

Table C-12 Surrogate parameters for NOMs in coagulated water as a
function of PACL dosage at the controlled pH of 7 for Aung-
Kaew water source

PAC1 dosage  THMFP TOC DOC UV-254
(mg/L) (Pg/L) (mg/L) (mg/L) (L/cm)

0 392 163 12 0.1532

0.5 116.5 0.59 0.41 2.1986

0.8 86.1 0.44 0.35 2.2679

1 44.8 0.35 0.27 2.1009

3 38.5 0.27 0.22 0.0031

5 16.9 0.22 0.2 0.0907
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Table C-13 Surrogate parameters for NOMs in coagulated water as a
function of PAC1 dosage at the controlled pH of 8 for Aung-

Kaew water source

PACL dosage THMFP TOC DOC UV-254
(mg/L) (Ugh/L) (mglL) (mg/L) (L/cm)

0 392 1.63 12 0.1532

05 79.9 0.65 0.56 2.2361

08 67.5 0.54 0.4 2.1594

1 65.5 0.43 0.29 1.7841

3 37.2 0.35 0.26 0.0778

5 32.2 0.29 0.23 0.0081

Table C-14 Surrogate parameters for NOMs in coagulated water as a
function of PACL dosage at the controlled pH of 9 for Aung-
Kaew water source

PAC1dosage ~ THMFP T0C DOC UV-254
(mg/L) (pg/L) (mg/L) (mg/L) (Llcm)

0 392 1.63 12 0.1532

05 98.2 0.83 0.63 2.1735

0.8 80.5 0.72 0.49 2.1139

1 81.7 0.61 0.4 1.7926

3 82.5 0.57 0.33 0.0193

5 81.3 0.49 0.32 0.0107



Table C-15 Surrogate parameters for NOMs in coagulated water as a
function of PAC1 dosage at the controlled pH of 10 for

Aung-Kaew water source

PACL dosage THMFP TOC DOC UV-254
(mg/L) (pgh/L) (mg/L) (mg/L) (L/icm)

0 392 1.62 12 0.1532

0.5 195.2 0.95 0.67 1.8131

0.8 130.9 0.82 05 2.1435

1 98.2 0.73 0.43 2.3087

3 88.6 0.67 0.39 0.0769

5 85.1 0.65 0.38 0.0124

Table C-15 Surrogate parameters for NOMs in coagulated water as a
function of PACL dosage at the controlled pH of 6 for Mae-
Hia water source

THMFP PACIL dosage TOC DOC UV-254
(mghL) (PyiL) (mg/L) (mg/L) (/cm)
329 0 149 1.16 0.1323
143.8 0.5 0.86 0.69 0.0513
1143 0.8 0.67 0.45 0.0835
5.1 1 0.53 0.37 0.0675
19.4 3 041 031 0.1005

47.6 5 0.39 0.28 0.0123
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Table C-16 Surrogate parameters for NOMs in coagulated water as a
function of PAC1 dosage at the controlled pH of 7 for Mae-

Hia water source

PAC1 dosage THMFP TOC DOC UV-254
(mg/L) (pg/L) (mgiL) (mg/L) (Lem)

0 329 1.49 1.16 0.1323

0.5 116.5 0.63 0.51 1.9421

0.8 86.1 0.50 0.35 2.1284

1 44.8 0.39 0.26 1.6753

3 38.5 0.36 0.22 0.0128

5 16.9 0.25 0.24 0.0107

Table C-17 Surrogate parameters for NOMs in coagulated water as a
function of PACI dosage at the controlled pH of 8 for Mae-
Hia water source

PACL dosage =~ THMFP I DOC UV-254
(mg/L) (pg/L) (mg/L) (mg/L) (Llcm)

0 329 1.49 1.16 0.1323

0.5 19.9 0.72 0.48 2.3168

0.8 67.5 0.53 0.3 2.1465

1 65.5 0.43 0.24 1.6954

3 37.2 0.35 0.26 0.0735

5 32.2 0.35 0.23 0.0141
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Table C-18 Surrogate parameters for NOMs in coagulated water as a
function of PAC1 dosage at the controlled pH of 9 for Mae-
Hia water source

PACL dosage THMFP TOC DOC UY-254
(mg/L) (pgh/L) (mg/L) (mg/L) (L/cm)

0 329 1.49 1.16 0.1323

0.5 98.2 101 0.77 2.0705

0.8 80.5 0.74 0.61 1.9882

1 81.7 0.63 0.46 1.6815

3 82.5 0.61 0.43 0.0126

5 813 0.56 0.37 0.0114

Table C-19 Surrogate parameters for NOMs in coagulated water as a
function of PAC1 dosage at the controlled pH of 10 for Mae-
Hia water source

PAC1 dosage  THMFP TOC DOC UV-254
(mg/L) (Pg/L) (mg/L) (mg/L) (1/em)

0 329 1.49 1.16 0.1323

05 195.2 1.08 0.75 2.4831

0.8 130.9 0.87 0.68 2.2679

1 98.2 0.72 0.56 2.1009

3 88.6 0.69 0.50 0.0031

5 85.1 0.65 0.44 0.0907
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